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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: 

• 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. 

1.3 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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2.1 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: 

• 20-year population forecast. 

• Environmental constraints. 

• Concentration of existing development. 

• Existing infrastructure and services. 

• Location of existing and proposed transportation corridors. 

• 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, stonnwater, 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 1990 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 p:;i.sture 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 (III) 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 ofrain, 
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 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

2.6 INDUSTRY 

Average Temperature (°F) 

40.3 

41.0 

43.0 

44.7 

40.3 

57.7 

60.0 

59.3 

53.3 

46.7 

43.7 

38.7 

Average Precipitation (inches) 

9.28 

5.83 

8.02 

4.04 

4.39 

3.31 

1.84 

1.17 

2.42 

5.69 

9.20 

9.59 

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 144th Street and 283rd 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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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: 

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

• Land-Use Method: Calculating the total service-area wastewater flow based upon the potential 
type of land use and the potential percent build-out ofland 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. 

Year 

1920 

1930 

1940 

1950 

1960 

1970 

1980 

1990 

1999 

City of Duvall 
Wastewater Facility Plan 

Table 3-1. 

City Population 

258 

200 

234 

236 

345 

607 

729 

2,770 

4,435 

City Population 

Population Change 
per Decade 

-58 

34 

2 

109 

262 

122 

2,041 

1,665 

3-1 

Average Annual 
Population Change (%) 

-2.0 
1.6 

0 
3.9 

5.8 

1.8 

14.3 

4.8 
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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 Plannii:g Department. 

Year 

2000 

2005 

2010 

2015 

2020 

Table 3-2. City Population Projection 

City Population Population Change 

4,616" 181 

5,942 1,286 

7,583 1,641 

9,817 2,234 

12,516 2,699 

Average Annual 
Population Change (%) 

4.1 

5.0 

5.0 

5.0 

5.0 

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 m cooperation with King County and 
surrounding communities. 

Existing land use includes residential, commercial, and industrial development, as shown in zonmg 
(Figure 3-1) and land-use figures (Appendix B) provided by the City of Duvall. Table 3-3 summarizes 
the current zoning classifications. 

Abbreviation 

Pf 

Rmh 

R3 

R4.5 

R6 

RB 

R12 

MR12 

Mxd12 

Mxd16 

MU16 

Co 

Eo 

a Equivalent residential unit. 

City of Duvall 
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Table 3-3. Current Zoning Designations 

Description 

Public Facilities 

Residential Mobile Home Park - 5 ERU" per gross acre 

Low-Density Residential - 3 ERU per gross acre 

Low-Density Residential - 4.5 ERU per gross acre 

Medium-Density Residential - 6 ERU per gross acre 

Medium-Density Residential - 8 ERU per gross acre 

High-Density Residential -12 ERU per gross acre 

Mixed-Use Residential - 12 ERU per gross acre 

Mixed-Use Residential and Commercial -12 ERU per gross acre 

High-Density Residential and Commercial - 16 ERU per gross acre 

Multi-Use Commercial and Residential -16 ERU per gross acre 

Commercial 

Employment- Industrial and Office 

3-2 
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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). 

Abbreviation 

SUBSHG 

URBHSG 

Table 3-4. Land Use Classifications 

Description 

Single family residential at densities of 2.4-5.8 units per acre; 
3 units per acre assumed for 2'3 of the UGAR. 

Multi-family or small lot single family residential at densities of 8-18 
units per acre; 
8 units per acre assumed for 1'3 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: 

Projection Method 

Population 

Land Use 

Table 3-5. Projection Comparison 

Growth Rate 

5% 

Land Use 

Projected Population 

12,516 

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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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: 

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

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

• 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. 

• Determine the ex1stmg 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). 

4.2.1 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/I 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. 

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

(Peak-Day Residential I Commerical Wastewater Flow=l .209mgd-O. 7 49mgd) 

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: 

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

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

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

• 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 

8 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• 

Pf 

Rmh 

R3 

R4.5 

R6 

RB 

R12 

MR12 

Mxd12 

Mxd16 

MU16 

a For land-use abbreviations, see Tables 3-3 and 3-4. 

Flow (gpad) 

700 

680 

945 

1,300 

1,735 

2,100 

1,765 

1,680 

2,240 

2,240 

900 

900 

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

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

• 85 gpcd = daily wastewater production for residential and commercial. 

• Number of people per single-family housing varied between 2.0 and 3.5 depending on zoning. 

• (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 111 for the collection 
system. Collection system I/I estimates were used, along with basin areas, to determine a per acre 111 
distribution for the entire existing collection system. · 

The City of Duvall's wastewater collection system conveys stormwater in the form of I/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. 

4.4.1 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 Ill 

This analysis assumes that the total peak-day I/I 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 III for the City of Duvall's collection system was calculated at 
approximately 0.749 mgd. 

Maximum month wet weather I/I 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 
0.387mgd. 
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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: 

• 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. 

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

Using the information from Table 4-1 (see page 4-4) and the WSDOT aerial photo, a distribution of I/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. 

Basin 

WWTP 

p 

Cherry Valley 

E 

CH 

B 

A 

AD 

Kasper Heights 

Parkwood Estates 

F 

Cedar 

J 

Taylor Ridge 

Legacy Ridge 

UGA and UGAR 

Total 

City of Duvall 
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Table 4-3. Existing Collection System Basin Area 

Total Basin Area (ac) Percent Build-out 

91.88 90 

82.05 65 

11.72 70 

47.27 90 

95.95 75 

80.42 65 

55.69 82 

101.12 86 

22.57 90 

81.40 88 

34.86 97 

16.56 92 

116.59 60 

67.41 100 

31.48 90 

435 0 

1,372 

4-7 

Existing Basin Area (ac) 

82.69 

53.33 

8.19 

42.54 

71.96 

52.27 

45.90 

86.96 

20.31 

71.63 

33.81 

15.23 

69.40 

67.41 

28.33 

0 

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

The maximum month III flow was calculated using an estimated maximum month III of 0.387 mgd 
(Appendix D) and the existing service area of 750 acres. The maximum month collection system ·III 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: 

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

• Estimated peak-day III of 0.749 mgd. 

• 1999 City of Duvall Population of 4,435. 

(Total Peak Average Wastewater Flow) - (Total Stormwater I I I 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. 

Source 

Existing 

HYDRA (Land Use)8 

WWTP Flow 

Projected 

HYDRAb 

WWTP Flow (5% 
Growth)c 

Populationd 

Table 4-4. Wastewater Flow Comparisons 

Maximum Month Wet 
Weather (mgd) 

1.02 

0.642 

1.93 

1.79 

1.75 

Peak Day (mgd) 

1.60 

1.209 

2.91 

3.37 

3.59 

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

Peak Hour (mgd) 

3.38 

1.83 

5.51 

5.10 

5.44 

b 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 I/I remains at 1,000 gpad and any additional development within the collection 
system will contribute approximately 500 gpad. 

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

d Population projected flow was determined using a projected population of 12,516 (year 2020), and a total service area of 1,660 acres. I/I 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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5.1 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: 

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

• 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. 

• 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: 

• Areas of periodic/repetitive maintenance 

• Pump station problems 

5.2.1 Collection Pipeline Deficiencies 

Interviews were conducted with City personnel 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 is included in Table 5-1. 

Street 

Riverside Avenue 

First Avenue NE 
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Table 5-1. System Collection Pipeline Deficiencies 

Cross Street Locations 

Stephens and Stella 

Richardson and Ring 

5-1 

Deficiency 

Flat pipe segment - periodic 
cleaning required 

Segment requires cleaning due to 
grease 
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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: 

• Install on-site generator at Cedar Pump Station. 

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

• Install gravity mains along Big Rock Road from 268th Avenue NE to the existing 12-inch dry 
lines at 2751

h Avenue NE. 

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

• Extend gravity mains from the Cedar pump station south approximately 1, 100 lineal feet to the 
existing sewer main along NE 140th 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: 

• Pipe roughness parameters 

• Flow depth to pipe diameter (d!D) 

• Minimum pipe slope 

• Minimal flow velocity 

• 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. 

5.3.1 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/I 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 head works. 

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: 

• The area along 275th 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. 

• The area east of 4th Avenue NE between Stephens and Bird, should be connected to the existing V" 
system directly to the "E" basin. 

• The area identified as Rio Vista Ranchettes (the region bounded by NE 142"d on the south, 
NE 145th Street on the north, SR-203 on the west and 72nd Avenue NE on the east) on the City's 
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• 

• 

• 

• 

5.4 

base map should connect to the existing system through a main to be located along NE 143'a / 
Place. v 

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

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 
th th '!:··~ The area bounded by 284 Avenue NE on the west, NE 150 Street on the north, th~ 1secti\>t~''lin 

for Se~ti?n 1 7 /18 on the east, and the section line for S~ction 18/19 on t?e south shu~tl ~~rm.~$ to . 
the ex1stmg system through a new proposed pump stat10n and force mam. , ~Ov .\~.Ir , it'-" \\ 

'\'Z, tY v \' 

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. 

RECOMMENDED SEWER SYSTEM IMPROVEMENTS 

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

• Existing System Capacity Improvements 

• 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 VGA 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: 

• 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. 

• 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: 

• 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/lf 

). Fold and Form Pipe Lining: $55.00/lf 

). Link Pipe Stainless Steel Sleeve: 

). CIP Spot Repair: 

). Line Grouting: 
Sealing: 
Side Sewer Grouting: 

$1,500 for 12 inches to $2,000 for 36 inches 

$1,500 for 3 feet to $2,000 for 30 feet 

$15-$20 per joint 
$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. 

• Infiltration and Inflow Program 

The City staff continues to recognize the importance of the removal of extraneous stormwater I/I 
from the City's system. As such, the following is recommended: 

;... Continue to follow the recommendations of the III study. 

• City 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: 

Install telemetry and flow meters on all pump stations. 

Install of a 12-inch gravity main along Big Rock Road from 268th Avenue NE to the existing 
dry gravity mains located at 275th Way NE. 
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~ fustall 10-inch gravity main from the existing dry-gravity mains along Big Rock Road NE at 
278th Place NE. 

~ fustall 8-inch gravity mains from Cedar Pump Station south approximately 1, 100 LF to the 
existing gravity system located along NE 1401

h Place. 

~ fu 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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6.1 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 197 6. The 197 6 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: 

• 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). 

• 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 t~e 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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7 .1 INTRODUCTION 

Several wastewater disposal and reuse alternatives were evaluated in the previous studies (see Chapt"er 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: 

• Oxidation Ditch Alternative 

• Primary Clarifier Alternative 

• 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: 

• Biological/physical biochemical oxygen demand (BOD) reduction - 85 percent or greater. 

• Secondary clarifiers (or Membrane)-90 percent solids removal or better. 

• 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 Flow (mgd) 

Wasteload lbs/day (avg)3 

BOD 

TSS 

Ammonia 
-----·----

Flow (mgd) 

Yearly ADFb 

Maximum Month ADF 

Peak-Day Flow 

Peak-Hour Flow 

Year 1997/2000 Phase 1 

888 1,560 

712 1,385 

60 220 

0.40 0.74 

0.64 1.10 

1.20 2.10 

3.10 

a Existing maximum monthly load plus 0.2 lbslcapita-day for future population (0.03 lbslday for ammonia). 

b Average daily now. 

Values 

Phase 2 (2021) 

2,525 

2,320 

375 

1.20 

1.75 

3.30 

5.25 

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). 

7.2.1 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) 

Maximum Flow (mgd) 

Design Loading 

BOD (lbs/day) 

Suspended Solids( 

Bar Screen 

Number (ea) 

Flow (mgd) 

Selector 

Number of Cells 

Total Volume (ft3) 

Detention time 

Oxidation Ditches (old) 

Volume each (gal) 

Detention time (hrs) 

Aerator Capacity (hp) 

Mixed liquor suspended solids concentration 

Oxidation Ditch (new) 

Volume (gal) 

Detention time (hrs) 

Aerator Capacity (hp) 

Mixed 

Secondary Clarifiers 

Number (ea) 

Average Depth (ft) 

Diameter (ft) 

Overflow rate (gpd/W) 

Maximum Day Rate 

Return Sludge Pumps 

0.9 

1.5 

900 
1,200 

2.25 

3 

1,070 

4/5/4 

2 

104,700 

18 

15 ea 

3,000 

1 

472,500 

18 

60/30 

3,000 

2 

13.8 

40 

358 

676 

Number (ea) 3 

Capacity each (gpm) 312 
·-·-··-·------ -------------------· ---· -----------

UV Disinfection 

Number of Banks 

Number of Lamps/bank 

Capacity (mgd) 
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Table 7-2. Existing WWTP - Design Criteria (Continued) 

Sludge Holding Tank 

Number (ea) 

Volume Total (ft3 ) 

Sludge Dewatering 

Somat (Number) 

Feed Rate (gpm) 

Solids Concentration (% solids) 

1,668 

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 .3.1 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: 

• Influent screening 

• 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. 

7.4.1 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: 

• Influent screen and grit removal 

• New selector 

• New oxidation ditch 

• New secondary clarifier/RAS pumps 

• Upgraded UV system 

• New solids handling/dewatering 

e Odor 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) 

Maximum Flow (mgd) 

Design Loading 

1.75 

3.3 

BOD (lbs/day) 2,525 

Suspended Solids( lbs/day) 2,320 

Ammonia 375 

Rotary Fine Screen 

Number (ea) 1 

Bar Spacing (in) 0.25 

Channel width (in) 24 
------------·-· ·--------·-··----·----·------·-------

Grit Chamber 

Number (ea) 

Diameter (ft) 
---·--···--·---·------·------

Selector 

Number of Cells 

Total Volume (ft3) 

Detention time 

Oxidation Ditches 

Total Volume (gal) 

Detention time (hrs) 

Aerator Capacity (hp) 

MLSS Concentration (mg/I) 

10 

3 

7436 

12/12/23 

2 

1,100,000 

15 

135 

3,500 ·-·-------------------·----·-------··--·---------·-
Secondary Clarifiers 

Number (ea) 

Average Depth (ft) 

Diameter (ft) 

Overflow rate (gpd/tt2) 

Maximum 

Return Sludge Pumps 

Number (ea) 

Capacity each (gpm) 
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Table 7-3. Oxidation Ditch Alternative - Design Criteria (Continued) 

Waste Sludge Pumps 

Number (ea) 

Capacity (ea) (gpm) 

UV Disinfection 

3 

250 

Number of Banks 3 

Number of Lamps 12 

Capacity (mgd) 5.8 

Effluent Pump Station 

Number of Pumps 

Capacity each 

Aerobic Sludge Holding Tanks 

Number (ea) 

Volume Total (ft3) 

Sludge Processing Volume (lbs dry/day) 

Sludge Dewatering 

Belt Press Width (ft) 

Capacity (gpm) 

7.4.2 Biosolids Disposal 

4 

1,215 

2 

19,824 

1,855 

6.6 

160 

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: 

• 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. 

• 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: 

• On-site composting of sludge. 

• 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: 

• Influent screen and grit removal. 

• New selector. 

• New oxidation ditch . 

• New secondary clarifier/RAS pumps . 

• Upgraded UV system . 

• New solids handling/dewatering . 

• Odor 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) 

Maximum Flow (mgd) 

Design Loading 

BOD (lbs/day) 

Suspended Solids( lbs/day) 

Ammonia 

Rotary Fine Screen 

Number (ea) 

Bar Spacing (in) 

Channel width (in) 

Grit Chamber 

Number (ea) 

Diameter (ft) 
--·--·------·-------· 

Selector 

Number of Cells 

Total Volume (ft3 ) 

Detention time (min) 

1.75 

3.3 

2,525 

2,320 

375 

0.25 

24 

10 

3 

7,436 

12/12/23 
--~--·---·--······-·---.. -·-····----·-··----·-·-----·------------··-·------·-··----------------·------

Primary Clarifier 

Number (ea) 

Average Depth (ft) 

Diameter (ft) 

Overflow rate (gpd/ft2) 

Maximum Rate 

Oxidation Ditch 

Volume (gal) 

Detention time (hrs) 

Aerator Capacity (hp) 

MLSS Concentration 
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396 
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Table 7-4. Primary Clarifier Alternative- Design Criteria (Continued) 

Secondary Clarifiers 

Number (ea) 

Average Depth (ft) 

Diameter (ft) 

Overflow rate (gpd/W) 

Maximum Day Rate 

Return Sludge Pumps 

Number (ea) 

Waste Sludge Pumps 

Number (ea) 

'-'"'~'"'"'"Y (gpm) 

UV Disinfection 

Number of Banks 

Number of Lamps 

ca1Jaci1tv (mgd) 

Effluent Pump Station 

Number of Pumps 

Aerobic Sludge Holding Tanks 

Number (ea) 

Volume Total (ft3) 

Sludge Dewatering 

Belt Press Width (ft) 

Capacity (gpm) 

7.4.4 Membrane Process Alternative 

3 

15 

40/55 

360 

615 

4 

625/1,200 

3 

250 

3 

12 

5.8 

4 

1,215 

2 

19,824 

1855 

6.6 

160 

The two treatment alternatives reviewed in the previous sections are able to meet the treatment 
requirements in the NPDES permit. To select a third alternative, 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 alternatives, including 
land application. Because river discharge of effluent may not be allowed in the future, this alternative 
would offer more flexibility than the other options. 
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The Membrane Process Alternative would include the following facilities: 

• Influent screen and grit removal 

• Anoxic/Equalization Basin (EQ Basin) 

• Membrane Reactors 

• Upgraded UV system 

• New solids handling/dewatering 

• Odor 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 t:e 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 alternatives to reduce plant odor generation. 
Because the biofilter media depth would only be 5 feet, the old north oxidation ditch would be an ideal 
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 Flow (mgd) 

Maximum Day Flow (mgd) 

1.75 

3.3 
---- ----·--·----------·---··----·---------··-----------·----·-·---------------··---

Design Loading 

BOD (lbs/day) 2,525 

Suspended Solids( lbs/day) 2,320 

Ammonia (lbs/day) 375 

Rotary Fine Screen 

Number (ea) 

Bar Spacing (in) 

Channel Width (in) 

Grit Chamber 

Number (ea) 

Diameter (ft) 

0.25 

24 

10 ____ ,,, ____ , _______ ,,_, _____ , ___________ _ 
Anoxic Zone/EQ 

Anoxic Volume (ft3) 

EQ Volume (ft3) 

Total Volume (ft3) 

Membrane Reactors 

Number of reactors 

Aerobic Volume (ft3) 

Average Depth (ft) 

Number of Trains 

Number Cassettes 

MLSS Concentration 

Blowers 

Permeate Pumps 
-·-----------··---

Waste Sludge Pumps 

Number (ea) 

Capacity (gpm) 

City of Duvall 
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18,720 

44,110 

62,830 

2 

36,582 

14 

6 

48 

8,000 

4 

4 
-----·---- ----

3 

250 
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Table 7-5. Membrane Process Alternative - Design Criteria (Continued) 

UV Disinfection 

Number of Banks 

Number of Lamps 

Capacity (mgd) 

3 

12 

5.8 _ .. _ .. __ .. ___ ,_. ___ .. __ .. ,_,_._., __ .,,., ___ .... _, ___ .. _ ... , __ , ______ .,_ .. ___ , .... _, __ .... ,_ .. __ .. __ ,_ .. _ .. ,_ .. , __ ,_, .... , ____ , _____ .. ___ _ 
Effluent Pump Station 

Number of Pumps 4 

Capacity each (gpm) 1,215 

Aerobic Sludge Holding Tanks 

Number (ea) 

Volume Total (ft3) 

Sludge Processing Volume (lbs dry/day) 

Sludge Dewatering 

Belt Press Width (ft) 

Capacity (gpm) 

7.5 TREATMENT ALTERNATIVE EVALUATION 

2 

19,824 

1,855 

6.6 

160 

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 
Primary Clarifier 
Membrane Process 

$7.20 million 
$7.18 million 

$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 
Primary Clarifier 
Membrane Process 

$69,800 
$65,230 
$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, TKN1

, etc., the mixed liquor and waste 
sludge would need to be tested for TSS, VSS2

, settleability, temperature, flow and DO. A total of 11
/ 2 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. 

• Alternative 1 - Oxidation Ditch 

>-- Advantages: 

Simple process control. 

Can be built with minimum disruption to existing process. 

Lower O&M cost. 

1 total Kjeldahl Nitrogen 

2 volatile 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. 

• 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. 

• 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 alternative 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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8.1 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 
remaining priorities: 

• Identification and elimination of excessive I/I: 

)> Infiltration and Inflow Program. 

• System Upgrades: 

)> Install standby generator at Cedar Pump Station. 

)> Install telemetry and flow meters at all pump stations. 

• 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 

Improvements to Existing System 

Electrical Repair - Legacy Ridge Pump Station 

Depot Village Pump Station Remodel 

Cherry Brooke Pump Station Remodel 

Taylor Ridge Pump Station Remodel 

Legacy Ridge Pump Station Remodel 

Install Standby Generator at Cedar Pump Station 

Pipe Main Rehabilitation/Replacement Program 

Infiltration and Inflow Program 

AIAITlArrv Installation 

Improvements Future Customers 

Increase Capacity at Depot Village Pump Station 

Increase Capacity at Cherry Brooke Pump Station 

City of Duvall 
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Projected Cost (2001 Dollars) 

$5,000 

$48,100 

$40,100 

$42,000 

$38,000 

$15,000 

$165,600 

$55,000 

$64,000 

$59,300 

$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 

• Rotary Fine Screen 

• Grit Removal 

• Anoxic/EQ Basin 

• Membrane Filters 

• UV Disinfection 

• Effluent Pump Station 

• Aerobic Digesters 

• 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 included 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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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 Peiformance 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 
returns. 

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: 

• 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. 

PWTF 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. 

• 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. 

• 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 $50,9673

, setting the threshold at $63.71 per month. 

• 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 
MHL 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. 

• 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 Centennial and SRF programs could potentially 
offer the greatest financial support to the City. 

3 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 Outstanding 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. Reser"Ves 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: 

• 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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• 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 I-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. 
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Table 9-1. City of Duvall Sewer Rate Analysis Base Scenario 

Cost of Existing Facilities 

Utility Plant-ln-Servicea 

• Plus: Construction Work In Progressb 

• Less: Contributions In-Aid-Of Construction 

Net Utility Plant 

• Plus: Accumulated Interest on Noncontributed Plante 

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

Cost of Future Facilities/Improvements 

Cost of Planned Future Facilities for New Capacity0 

Cost of Planned Future Facilities and Nongrowth lmprovementse 

Total Allocable Costs 

Total Allocable Existing Plant and Future Noncapacity Improvements 

Total Future Capacity Increasing Facilities Costs 

Total: 

Total Allocable Costs: 

Capacity Analysis in Equivalent Residential Units (ERUs) 

Current System Capacity- ERUs1 

Increase in Capacity with Improvements ERUs 

Total Estimated ERU Capacity with Improvements at 100 Percent Capacity: 

Calculation of General Facilities Charge 

(Existing Plant+ Noncapacity Future Costs) I Total Capacity + 
(Future Capacity Costs I Growth)g 

a 1991 Sewer Bond net of refunding for treatment plant upgrade. 

b Bond issue of land acquisition for new sewer treatment plant. 

c Ten years of simple interest of utility plant-in-service at 4.75 percent 

d Portion of new treatment plant to increase system capacity and thus allocable solely to growth. 

e Portion of CDP for upgrading of existing system-allocable to current and future customers. 

Per Parametrix email March 7, 2001. 

Amount 

$3,838,000.00 

2,880,000.00 

$6,718,000.00 

1,821,597.00 

$8,539,597.00 

$7 ,688,400.00 

10,166,200.00 

$17,854;600.00 

$18,705,797.00 

7,688,400.00 

$26,394, 197 .00 

$1,958.00 

3,342.00 

$5,300.00 

$5,829.93 

$5,048.80 

9 Existing facilities plus nongrowth capital projects are divided by the total number of system ERUs, thus sharing expense proportionally among 
current and future customers ($18,705,79715,300 = $3,529). Growth related capital is necessary to serve growth only, and thus the sole 
responsibility of growth ($7,688,400 I 3,342 - $2,301 per ERU). 
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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 reconunend 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 

Cost of Existing Facilities 

Utility Plant-ln-Service8 

• Plus: Construction Work In Progressb 

• Less: Contributions In-Aid-Of Construction 

Net Utility Plant 

• Plus: Accumulated Interest on Noncontributed Plante 

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

Cost of Future Facilities/Improvements 

Cost of Planned Future Facilities for New Capacityd 

Cost of Planned Future Facilities and Nongrowth lmprovementse 

City of Duvall 
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Total: 

Amount 

$3,838,000.00 

2,880,000.00 

$6, 718,000.00 

1,821,597 .00 

$8,539,597.00 

$2,688,400.00 

10, 166,200.00 

$12,854,600.00 
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Table 9-2. General Facility Charge Assuming Grant Funding 
of $5 Million Calculation Summary (Continued) 

Total Allocable Costs 

Total Allocable Existing Plant and Future Noncapacity Improvements 

Total Future Capacity Increasing Facilities Costs 

Capacity Analysis in Equivalent Residential Units (ERUs) 

Current System Capacity - ERUs1 

Increase in Capacity with Improvements ERUs 

Total Allocable Costs: 

Total Estimated ERU Capacity with Improvements at 100 Percent Capacity: 

Calculation of General Facilities Charge 

(Existing Plant+ Noncapacity Future Costs) I Total Capacity+ (Future Capacity 
Costs I Growth)9 

General Facility Charge Less R&R of Mains: 

a 1991 Sewer Bond net of refunding for treatment plant upgrade. 

b Bond issue of land acquisition for new sewer treatment plant. 

c Ten years of simple interest of utility plant-in-service at 4.75 percent. 

Amount 

$18,705,797.00 

2,688,400.00 

$21,394,197.00 

$1,958.00 

3,342.00 

$5,300.00 

$4,333.82 

$3,552.69 

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

e Portion of CIP for upgrading of existing system-allocable to current and future customers. 

Per Parametrix email March 7, 2001. 
9 Existing facilities plus nongrowth capital projects are divided by the total number of system ERUs, thus sharing expense proportionally among 

current and future customers ($18,705,797 I 5,300 = $3,529). Growth related capital is necessary to serve growth only, and thus the sole 
responsibility of growth ($2,688,400 / 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. 

9.2.1 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. 
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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): 

• Assumption 1 

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

• 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 

Expenses 

Cash Operating Expensesa 

Revenue Bonds (new and existing) 

Revenue Bond Coverage Requirement 

Other Debt Service 

Additions to R&R Reserve 

Machinery and Equipment 

Additional Rate Funding for Capital 
Improvement Projects 

Additions to Meet Minimum Operating Reserve 

Total Expenses: 

Revenues 

Sewer Charges 

General Facility Chargesb 

Side Sewer Connections 

Inspection Fees 

Miscellaneous 

Sewer Recovery Contract 

lnterfund Transfers 

Interest Eamingsc 

City of Duvall 
Wastewater Facility Plan 

Total Revenue: 

9-ll 

Cash Flow 

$ 919,276.00 

144,916.00 

25,450.00 

$1,089,642.00 

$ 740,000.00 

144,916.00 

35,000.00 

2,000.00 

500.00 

26,771.00 

$949,187.00 

Coverage 

$ 919,276.00 

144,916.00 

36,229.00 

$1, 100,421.00 

$ 740,000.00 

35,000.00 

2,000.00 

500.00 

46,687.00 

$824, 187 .00 
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Table 9-3. 2001 Operating Summary (Continued) 

Description 

Cash Flow 

Additional Coverage/Capital Expense 

Additional Taxes with Rate Increase 

Net Cash Flow: 

Cash Flow 

($140,455.00) 

(135,779.00) 

(24,452.00) 

($300,686.00) 

Coverage 

($276,234.00). 

(24,452.00) 

($300,686.00) 

a 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 to paying debt service only. 

Bond resolution allows for inclusion of interest from the Bond Fund; interest from other semi-restricted funds is also used to meet bond test. 

9.2.2 Existing Revenue Bonds 

Table 9-4 is a summary of the sewer utility's outstanding revenue bond debt. 

Table 9-4. Outstanding Revenue Bond Debt 

Issued 

1997 

2000 

The sewer utility has no other outstanding debt. 

9.2.3 Forecast Assumptions 

Maturity 

2011 

2020 

Total: 

Debt Outstanding 

$3,963,436.00 

5,459,697.00 

$9,423, 133.00 

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 Earnings - 4.50 percent. 

• 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. 
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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 ofrevenue 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 
Wastewater Facility Plan 9-14 

555-3240-001 
October 2001 
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Executive Summary 

SURVEY OVERVIEW 

The Local Hazardous Waste Management Program (LHWMP or the Program) Survey Team visited 50 
businesses in Duvall in May 1999 and June 1999. The purpose of these visits was to: 

• provide information to businesses about the LHWMP, 

• obtain information about the types and quantities of hazardous wastes generated by small 
businesses, and 

• provide information and technical assistance about proper hazardous waste management and 
pollution prevention. 

The 50 businesses visited represent 11 different industries. At least 4 of the businesses, or approximately 
eight percent, generate at least one type of hazardous waste. Attachment B lists the types and estimated 
amounts of wastes generated among all sites visited. 

HAZARDOUS MA TE RIALS MANAGEMENT ISSUES 
Over the course of their visits, Survey Team Investigators identified the following areas in which 
businesses could improve their management of hazardous materials: 

Waste disposal. Four generators (100 percent of all generators) disposed of their waste improperly. The 
most common problem involved improper hazardous waste disposal method. The next most common 
problem was improper discharges of waste to the ground, which can contaminate soil or groundwater. 

Spill management. Three generators (75 percent of all generators) lacked adequate planning and/or 
equipment to respond to spills of environmentally damaging materials. The most notable problem was; 
lack of appropriate spill management materials, such as sorbents or neutralizers. 

Hazardous waste storage. Three generators (75 percent of all generators) stored their waste improperly. 
The most common problem was hazardous waste stored in open containers that were improperly labeled 
or not labeled at all. The next most common problems was: hazardous waste stored in inadequate or 
degraded containers. These containers were stored in areas where they were exposed to the elements and 
the waste was contaminating the surrounding soil and could potentially contaminate the ground water. 

Documentation. Two generators (50 percent of all generators) lacked adequate records-usually lack of 
shipping manifests or receipts documenting proper disposal -regarding their hazardous wastes. 

Product storage. Two generators (50 percent of all generators) stored hazardous products or materials 
improperly. The most common problem involved inadequate material labeling. The next most common 
problem was lack of secondary containment for products. Some of these containers were stored in areas 
where they were exposed to the elements. The products in the containers were contaminating the 
surrounding soil and could potentially contaminate the ground water. One generator had 1500 gallons of 
gasoline stored outside in two rusty tanks without secondary containment. The tanks were stored next to 
a wooded area and next to several wood storage sheds. 

ii 



Health and safety. Three generators (75 percent of all generators) lacked sufficient health and 
safety equipment, procedures, or information for their workers. The most common problem was 
lack of Material Safety Data Sheets (MSDSs) on site or insufficient "worker right-to-know 
program" implemented and inadequate employee safety training. 

NOTE 

Investigators discussed specific deficiencies with 
each business contact, and made recommendations 
about how to correct them. 

A WORD ABOUT WATER QUALITY 
In October 1998 representatives from the Duvall Waste Water Treatment Plant contacted the 
LHWMP and expressed concern that the waste water treatment plant had recorded waste water 
discharges from the plant that were over the permissible discharge limits for heavy metals set by 
the Department of Ecology (specifically copper and silver). One representative each from The 
Survey and On-site Consultation Teams met in November 1998 with the staff at the waste water 
treatment plant to discuss how the On-site Team and Survey Team representatives would conduct 
visits to the businesses in Duvall. They would offer technical assistance to the local businesses 
to help them reduce the amount of heavy metals disposed of into the sanitary sewer to meet 
Department of Ecology discharge limits. 

After discussions with the Cecelia Boulais, Duvall Recycling Coordinator, the On-site Team 
agreed to visit all the businesses in December 1998 of the type that typically generate waste that 
contain silver or copper. The Survey Team agreed to visit the other businesses in Duvall in the 
Spring and Summer of 1999 and continue to look for waste that contains silver or copper. 

The On-site Consultation Team initial visits were completed in December 1998 and their first 
series of follow-up visits were completed in July, 1999. The On-Site Team will continue 
conducting follow-up visits to the businesses that generate waste that contains copper or silver 
until they are satisfied that appropriate waste reduction has occurred. 
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Explanation of Terms 

Throughout this report, various "generator status" terms are used to identify different categories of 
businesses based on their hazardous material usage and/or hazardous waste generation 
practices. Some generator status terms (such as SQG, MQG, and LQG) have strict definitions 
under the Washington State Dangerous Waste Regulations (WAC 173-303). The LHWMP uses 
additional generator status terms (NQG and BMP-C) to further categorize businesses. These 
terms are explained below. 

It is also important to note that some types of hazardous wastes are regulated, while others are 
not. These differences impact a business' generator status. "Regulated" hazardous wastes are 
those chemical-containing wastes that are regulated under the Dangerous Waste Regulations. 
These wastes are referred to as "dangerous waste" or "extremely hazardous waste." Some types 
of wastes are regulated because they are specifically identified (or "listed") in the Dangerous 
Waste Regulations. Other wastes are regulated because they are toxic, ignitable, reactive, or 
corrosive beyond specific levels. Sometimes some regulated hazardous wastes may become 
exempt or "non-regulated" if they are managed in certain ways, such as recycling. 

• A small quantity generator (SQG) 
generates less than 220 lbs of dangerous 
waste or less than 2.2 lbs of extremely 
hazardous waste per month, and 
accumulates less than 2,200 lbs of 
dangerous waste or less than 2.2 lbs of 
extremely hazardous waste on site, at any 
time, prior to disposal. 

• A medium quantity generator (MQG) 
generates between 220 and 2,200 lbs of 
dangerous waste per month, including less 
than 2.2 lbs of extremely hazardous waste, 
and accumulates less than 2,200 lbs of 
dangerous waste on site, including less 
than 2.2 lbs of extremely hazardous waste, 
at any time, prior to disposal. 

• A large quantity generator (LQG) 
generates 2,200 lbs or more of dangerous 
waste or 2.2 lbs or more of extremely 
hazardous waste per month, or 
accumulates this amount on site, at any 
time, prior to disposal. 

• A non-generator (NQG) is a business that 
typically does not generate hazardous 
wastes, does not have appreciable 
amounts of hazardous chemicals on site 
(the most hazardous chemical products 
used on site may include office products 
such as "white-out" and/or household 
grade cleaning products), and is 
considered by the Investigator to pose no 
threat to the environment due to chemical 
usage. Typical NQG businesses include 
restaurants, administrative offices (such as 
law firms, insurance brokers, banks), and 
many retail stores. 

• A best management practices 
conformant (BMP-C) business is one that 
stores or uses hazardous materials on site, 
but through proper handling or good 
fortune, it does not generate any 
"regulated" hazardous wastes. A business 
designated as "BMP-C" also could 
generate non-regulated hazardous wastes 
(such as uncontaminated waste oil that is 
recycled). 

The Survey Team determines the generator status of a business based on observations at the 
business site, information provided by the business contact, and the Investigator's best judgment. 
When a site contact does not provide sufficient information to the Investigator or if the Investigator 
is unable to adequately observe the business site, then the Investigator is unable to assess the 
business' generator status. Unknown generator status' are indicated in this report with a "?" 
symbol. 
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Introduction 
From May 1999 to June 1999, the Local Hazardous Waste Management Program's (LHWMP) Survey 
Team visited 50 businesses in the city of Duvall. This report provides a record of the Survey Team's 
field activities and documents the information the Team collected during site inspections and interviews 
with business representatives. This report does not provide a complete account of all hazardous waste 
management practices at the businesses visited in the Duvall survey area; rather it provides a "snapshot" 
account of those practices observed by Survey Team Investigators or described by business 
representatives. 

The report also provides background information about the LHWMP and historical information about 
other LHWMP activities in the Duvall area to date (since the beginning of computerized record keeping). 

Background 

ABOUT THE LHWMP 
The LHWMP is a multi-agency program that helps businesses and households in King County reduce 
and properly manage hazardous waste. Participating agencies include the King County Department of 
Natural Resources' Water and Land Resources and Solid Waste Divisions, Public Health Seattle & 
King County, the Seattle Solid Waste Utility, and the Suburban Cities Association. 

Household services 

• Hazardous waste education (for the public and the schools) 

• Hazardous waste collection (Wastemobile and fixed collection sites) 

• Hazards Line - (206) 296-4692 (household hazardous waste information) 

Business services 

• Education, technical assistance, and compliance assistance 

• SQG waste management incentive and recognition programs 01 oucher Program, 
EnviroStars) 

• Industrial Materials Exchange (IMEX) 

• Hazardous Waste Library 

• Business Waste Line - (206) 296-3976 (hazardous waste information for businesses) 

ABOUTTHESURVEYTEAM 
The Survey Team is one of four field teams in the LHWMP that conducts field visits to businesses in 
both incorporated and unincorporated areas of King County. The objectives of the Survey Team are to: 

• Inform businesses about Local Hazardous Waste Management Program services 

• Collect information from businesses about their hazardous waste management practices 



• Inform businesses about their regulatory compliance status and hazardous waste management 
responsibilities 

• Provide technical assistance to businesses 

• Identify hazardous-waste-generating businesses that don't self-identify as generators 

Data collected by the Survey Team are used to develop educational materials and to identify business 
types for future Program efforts. 

Methods 

HOW SURVEYS ARE CONDUCTED 

To meet their objectives, the Survey Team systematically visits businesses door-to-door in selected 
geographic areas, usually without prior notification. During each visit, Team members attempt to help 
businesses to: 

• reduce their hazardous waste generation 

• dispose of their hazardous wastes properly 

• increase their regulatory compliance 

• reduce their liability 

During a typical visit, the Survey Team Investigator introduces him or herself, describes the LHWMP 
and its services, and determines the type and nature of the business being visited. Each visit can last 
from a few minutes to a few hours, depending on a business' generator status, production processes, 
waste management practices, level of interest, and willingness to provide and receive information. 

Visits to hazardous waste generators and potential generators. When visiting known or potential 
generators, the Investigator collects information about the business' hazardous material and waste 
management practices. The Investigator also reviews guidelines for disposal of waste to the sewers, 
storm drains, surface waters, air, soil, and solid waste utilities. Finally, the Investigator addresses any 
obvious health and safety hazards. 

If the Investigator discovers a practice that conflicts with regulatory requirements or best management 
practices, he or she provides verbal and/or written guidance to the business, or refers the business to 
other agencies or LHWMP staff for further assistance. The Investigator may also provide further 
assistance to the business regarding waste minimization and pollution prevention opportunities. 

Visits to non-generators. Because the Survey Team operates in a door-to-door fashion and actively 
seeks businesses that don't readily self-identify as hazardous waste generators, the Team inevitably visits 
businesses that do not generate hazardous waste. During these visits, which usually take only a few 
minutes, the Investigator informs the business about the LHWMP and provides information about 
household hazardous waste. To reduce the number of visits to non-generators, the Team normally does 
not visit restaurants, taverns, dry-goods stores and other businesses easily recognized as non-generators. 
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DATA COLLECTION AND TRACKING 
During each visit, Survey Team Investigators use a standardized field form (see Attachment C) to ensure 
consistent, thorough documentation of each company's compliance status and environmenta.l 
management practices. The form is also used to record Investigator comments and recommendations, 
services provided to the business, and brochure disbursement. 

Data from the forms is entered into a database for tracking and analysis. The data support the 
development of outreach information, technical assistance programs, business resources, and reports like 
this. 

FOLLOW-UP WORK 
For businesses that generate hazardous waste-particularly those businesses whose waste management 
practices conflict with regulatory requirements or best management practices-the Survey Team may 
perform any of several follow-up activities: 

Research. During the initial site visit, a business contact may ask the Survey Team member a question 
that cannot be answered immediately. In some cases a problem is noted that cannot be resolved at the 
time of the visit, or the business may request additional information. To provide the best service possible, 
the Team member may have to research an issue or locate information, then follow up with the business 
contact later. 

Referrals to other LHWMP teams. The Survey Team refers businesses that request more assistance to 
the On-site Consultation Team, which provides customized support, education, and technical assistance 
to hazardous waste generators. For businesses unwilling to address certain significant compliance issues, 
the Survey Team may call the Response Team, which deals with complaint calls. 

Follow-up visits. Within a few months of surveying a particular area, the Survey Team revisits several 
businesses in that area to see if the recommendations provided during the initial visit have been 
implemented. The Team normally revisits those businesses considered to have the most serious, or most 
numerous, problems or deficiencies. This increases the likelihood that those deficiencies are corrected, 
and also enables the Team to evaluate the Program's effectiveness. 
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Duvall Survey Planning 

PRE-SURVEY PLANNING MEETING 

At a planning meeting at the end of 1998, the Survey Team selected Duvall as an area in which to focus. 
its field activities for May and June, 1999. A meeting was scheduled and city officials representing 
Duvall, Carnation, North Bend and Snoqualmie were invited to attend. 

The meeting was held at Duvall City Hall on March 17, 1999, at 10:00 a.m. The Team presented an 
overview of the LHWMP, reviewed each aspect of the Team's operation, and discussed the 
representatives' specific concerns and priorities. The meeting was attended by the following people: 

LHWMP 

Diana Davis, Survey Team 

Laurie Foster, Survey Team 

Sherry Laughlin, Survey Team 

Richard Thompson, Survey Team Lead 

City of Duvall 
Cecelia Boulais, Snoqualmie Valley Recycling Coordinator 

Joanie Ramsey, Chair of the Duvall Chamber of Comnierce 

Mike Marty, Sewage Plant Operator 

City of Carnation 
John Aronica, Carnation Public Works Director 

SURVEY BOUNDARIES 

At the March 17 pre-survey meeting, Duvall staff recommended that the Team focus initially on the 
businesses in and around the City of Duvall followed by areas in and around the cities of Carnation, 
Snoqualmie and North Bend. The Survey Team agreed to focus on this area (see Figure 1). 

SURVEY SCHEDULE 

The Team conducted all of its primary field activities of Duvall between May 19, 1999 and 
June 10, 1999. 
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Survey Findings 

INDUSTRIAL PROFILE 

The Survey Team visited 50 businesses in Duvall between May 19,1999 and June 10, 1999. These 
businesses represent 11 different industries. The survey area consisted mainly of personal services 
businesses (36 percent of all businesses), and retail trade businesses (34 percent of all businesses.) 
Attachment A lists the businesses visited, their location, industrial classification, business type, and 
primary product or service. Figure 1 shows the areas in which these businesses are located. Figure 2 
shows the number of businesses in each industry and their generator type. 

Figure 2. Businesses By Industry Classification And Generator Status 
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HAZARDOUS WASTE GENERATION SUMMARY 

NOTE 

Because Survey Team Investigators may not perform full 
investigations at every business /hey visit, these findings 1tte 
IJ1ts•d only on the wastes and practices directly ooserved by 
Investigators or stated by business representatives. The 
ac1u1tl amounts of wastes 1tnd nvmber of deficiencies in the 
survey area may be greater than reported here. 

Of the 50 businesses visited, al l~ast four (8 %) g~nerat~d sometype of hazardous waste (see Figure 3). 

The four hazardous waste generators visited generated a total of 12 different types of waste (some of 
which may not be regulated) and disposed of these wastes by sev~n different methods 
(sc~ Attachment B). Th~ most frequently observed waste was lubricants/hydraulic fluids/oils. 

Figure 3. Generator Statu$ ofRusioes$eS SuTVeyed 
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HAZARDOUS MATERIALS MANAGEMENT ISSUES 
The Survey Team identified six hazardous materials management issues that generators could address to 
improve their hazardous waste and product management practices. The accompanying table lists these· 
issues, as well as the specific deficiencies noted, in descending order, according to how frequently the 
deficiencies were observed. Investigators discussed the deficiencies with each business contact, and 
made recommendations about how to correct them. 

Figure 4. Table of Deficiencies Observed 

Hazardous Materials Deficiencies Observed* 
Management Issues 

Waste Disposal • Improper hazardous waste disposal method (4) 

Four generators (100 percent of all • Improper discharges of waste to the ground, which can contaminate soil 
generators) disposed of their or groundwater (2) 
hazardous waste improperly. 

Improper recycling methods (1) • 
• Releases of hazardous waste (such as waste solvents) to air (1) 

Spill Management • Lack of appropriate spill management materials, such as adsorbents or 

Three generators (75 percent of all neutralizers (2) 

generators) lacked adequate planning • lack of appropriate spill management procedures (1) 
and/or equipment to respond to spills 
of environmentally damaging 
materials. 

Hazardous Waste Storage • Hazardous waste stored in inadequate or degraded containers (2) 

Three generators (75 percent of all • Hazardous waste stored in open containers (2) 
generators) stored their hazardous 

Containers improperly labeled or not labeled at all (2) waste improperly. • 
• Inappropriate hazardous waste storage method or storage area (such as 

unsecured or high-traffic areas, or areas where waste containers are 
exposed to the elements) (2) 

• Hazardous waste stored on site beyond accumulation time limits (1) 

• Insufficient secondary containment or no secondary containment of 
wastes (1) 

Documentation • lack of shipping manifests or receipts documenting proper disposal (2) 

Two generators (50 percent of all 
generators) were unable to produce 
adequate documentation when asked. 
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I Product Storage 

I Two generator (50 percent of all 
generators) stored hazardous 
products improperly. 

Health and Safety 

Three generators (75 percent of all 
generators) lacked sufficient health 
and safety equipment, procedures 
and/or information for their workers. 

• Improper storage of flammable materials (1) 

• Inadequate material labeling (1) 

• Lack of or inadequate secondary containment for products (1) 

• Inappropriate hazardous material storage method or improper storage 
area (1) 

Lack of proper hazardous material warning signs (1) 

• No eye wash station available (1) 

• Fire hazards (1) 

• Lack of Material Safety Data Sheets (MSDSs) (1) 

• Insufficient "worker right-to-know program" implemented (1) 

• Insufficient personal protection equipment (1) 

• Inadequate employee safety training (1) 

• Lack of proper warning signs (1) 

* The number in parentheses after each deficiency indicates the number of businesses at which that deficiency was 
observed and recorded. Some businesses may have multiple deficiencies. 

A WORD ABOUT WATER QUALITY 
In October 1998 representatives from the Duvall Waste Water Treatment Plant contacted the LHWMP 
and expressed concern that the waste water treatment plant had recorded waste water discharges from the 
plant that were over the permissible discharge limits for heavy metals set by the Department of Ecology 
(specifically copper and silver). One representative each from The Survey and On-site Consultation 
Teams met in November 1998 with the staff at the waste water treatment plant to discuss how the On-site 
Team and Survey Team representatives would conduct visits to the businesses in Duvall. They would 
offer technical assistance to the local businesses to help them reduce the amount of heavy metals 
disposed of into the sanitary sewer to meet Department of Ecology discharge limits. 

After discussions with the Cecelia Boulais, Duvall Recycling Coordinator, the On-site Team agreed to 
visit all the businesses in December 1998 of the type that typically generate waste that contain silver or 
copper. The Survey Team agreed to visit the other businesses in Duvall in the Spring and Summer of 
1999 and continue to look for waste that contains silver or copper. 

The On-site Consultation Team initial visits were completed in December 1998 and their first series of 
follow-up visits were completed in July, 1999. The On-Site Team will continue conducting follow-up 
visits to the businesses that generate waste that contains copper or silver until they are satisfied that 
appropriate waste reduction has occurred. 

During the routine Survey Team visits in Duvall one additional office was found that generated waste 
that contains silver (photo-processing x-ray fixer). This office had their x.-ray fixer treated off site by a 
reputable vendor. 
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Summary of Services Provided to Duvall 
The following is a summary of services provided to Duvall during this most recent Survey Team activity 
and over the lifetime of the Local Hazardous Waste Management Program. 

RECENT SERVICES 

Survey Team Investigators provided to businesses verbal and/or written guidance about regulatory 
requirements and best management practices. Investigators also identified specific waste minimization 
and pollution prevention opportunities. When appropriate, Investigators referred businesses other 
LHWMP staff for further assistance. 

Business Site Visits. The Team conducted 50 site visits to 50 businesses during the period of field 
activity described in this report. 

Written information. The Team distributed brochures covering general Program information, specific 
hazardous waste management information for the businesses, and some household information. 

Referrals. The Team referred one business directly to another LHWMP team for further assistance. 

Vouchers. The Voucher Program reimburses qualified businesses for half the cost (up to $500 lifetime) 
of managing hazardous wastes, including oils, solvents, sludges, paints, and thinners. Management costs 
may include shipping, storing, treating or recycling wastes through a permitted handler. Vouchers may 
also be used for the purchase of equipment to properly manage hazardous material. There has been one 
voucher issued in the Duvall area. 

EnviroStars. The EnviroStars program recognizes businesses that properly manage and/or reduce 
hazardous waste. Window decals with two, three, four, or five stars are given to qualified SQGs that 
apply. Other forms of recognition include ads, wall certificates, and nominations for other awards. One 
business in the Duvall area has received EnviroStar recognition by the LHWMP: 

• Seattle Public Utilities, Tait River Maintenance Shop - 3 Stars. 
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HISTORICAL SERVICES 
In addition to the recent Survey Team activities discussed in this report, other Program elements have 
recorded providing the following services to the Duvall area as of this report date: 

NOTE 

Because of the way the Business Waste Line, the Hazards 
Line and !MEX are tracked, records of these services may 
reflect the entire Duval! area and not specifica!!y the 
incorporated area of Duval!. 

Business Waste Line. The Business Waste Line, which provides confidential waste management 
information to businesses, has received 26 calls from the Duvall area since June 1993. 

Hazards Line. The Hazards Line, which provides confidential household hazardous waste management 
information to homeowners, has received 144 calls from the Duvall area since June 1992. 

Field team visits. Members of the Audit Team and On-Site Consultation Team have conducted a total 
of 39 site visits in the Duvall area since 1992. The Survey Team has conducted a total of 75 visits to 
businesses in Duvall since 1992. 

Industrial Materials Exchange. IMEX matches businesses that produce wastes or surplus materials 
with businesses that need them. In the Duvall area three businesses are on the IMEX mailing list and 
receive the IMEX catalog bi-monthly. Since December 1991, the program has recorded five transactions 
involving businesses in the Duvall area. 

Anecdotes and Comments 
Most business contacts in Duvall were friendly and receptive to site visits by team members. Most of the 
contacts at businesses generating hazardous wastes seemed interested in the information staff provided 
and welcomed assistance from the Program. Contacts at businesses that did not generate hazardous 
wastes (and many at those that did) were interested in the household hazardous waste information 
provided and seemed enthusiastic about the Program. The Team received several questions about 
household hazardous wastes and the Wastemobile. 
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Attachment C 

Survey Team Field Investigation Form 

0 
Background Information 

Business Name: 

Site Address: 

Street 

City: Zip: 

County: Ounincorporated area 

Site Guide: 

Position I Title: 

Local Hazardous Waste 
Management Program 
in King County 

Also known as: 

Mail Address: 

StreeVPO Box: 

City: 

Gov't: DHBBD 

Phone No.: 

Zip: 

More than one siteD 

Phone No.: #employees@ location: Longitude:-------

Generator Status: BMP-C I NQGI SQG I MQG I LOG ? I 008 I Status Due to Accum.: EPNGenerator ID#: ._I _v_..__N_.__N_FA_..l_?_I 

Business Type: Priority Industry: D Type: 

Visit Quality: ------ Fonn Filled By/Lead Investigator.._------------------------

Time Spent On Site: Other lnvestigatorsMsitors: 

Date: 

. Date revisit needed (molyr):. ______ _ Type of follow-up needed: Visit I Phone Written Obs. and Recs: 

Record ID:. _______ _ Team Contact#:. __ _ Type of Contact: Visit I Phone 

J ' Comments: 

Business Referred To: Name=-----------------------------
DAuditTeam OResponse Network # ____ _ 

Organization:-----------------------------

D On-Site ConsuUation Dale: -------------
Phone#: ___________ _ 

Referral Priority:Durgent [=:JHigh [=:JMedium 



Properly Handled 

N Not Properly Handled 

V Deficiency Corrected During Visit Inspector's Checklist 
P Recommended Changes Physically In Progress 

1. Waste Disposal Ref. Obs \JOmments 
A Hazardous Waste Disposal 

B Recycling Method 

C Release to Air 

D Sanitary Discharge 

E Septic Discharge 

F Soil Discharge 

G Solid Waste Disposal 

H Storm Drain Discharge 

I Surface Water Discharge 

J Other 

2. · I Management 
A Spill Management Materials 

B Spill Management Procedures 

C Other 

3. Haz Waste Storage 
A Accumulation Time 

8 Compatibility 
c: Container Condition 
[) Container Sealed/Closed 

E Labeling --· F Secondary Containment 

G Storage Area/Location/Method 

H Other: 

I Label Visibility/Aisle Space 

J Inspection Log 
-K Satellite Accumulation 

L Warning Signs 

4. Documentation 
A Manifests/Receipts 

B Other 
-C Annual Reports 

0 EPA ID Number 

E Land Ban Forms 

F P2 Plan 

Revision 8120196 H:\Survey\Forms\Survforrn.xlv 



5. Materials Present (team use) Ref. Obs 

A Acids 

B Aerosols 

c Antifreeze 

D Batteries 

E Caustics 

F Dyes or Inks 

G Gases 

H Oxidizers 

I Paints (oil based) 

J Paints (water based) 

K Pesticides I Herbicides 

L Petroleum I Oils 

M Photochemicals 

N Reactives 

0 Solvents 

p Other 

6. Product Storage n 
A Compatibility 

B Flammable Storage 

c Labeling 

D Secondary Containment 

E Storage Location/Method 

F Other 

7. Health· and Safety n 
A Air Quality 

B Chemical Handling 

c Dust 

D Eye Wash 

E Fire Hazards 

F Fumes 

G Health & Safety Hazards 

H MSDS 

P P Equipment 

J Sound/Noise 

K Training 

L Warning Signs 

M Other 

Revision 8120/96 H:ISurvey\Forms\Survform.xl 



Incentive Items: Voucher Numbers: 

EnviroStarD Voucher Issued D 
Certificate of Completion D Date Issued: 

Evaluation: Waste ReducedD Behavior ChangeD Anecdote D 
Compliance Items: Negotiated ComplianceO Cooperative AgreementD 

Beneficial Process & Material Substitution: Yes: Maybe: Treat Test Kit: 
Describe Below 

Brochure Disbursement Brochure Code is available from your reference sheets. 

Brochure Code Qty Brochure Code Qty Brochure Code Qt~ 

PROG-1 (5/95) (library Brochure) SQG-OTHER-1 (6/94) (Business & Metro) SOG-CONSTRUCT·2(1/96) (COL Waste) 

PROG-2a(4195) (Working Together) SQG-OTHER-7(1/96) (Generator Checklist) SOG-DENTAL-2(7/93) (Dental Guidebook) 

SQG-8'M..-1 a(4/93) (Business Waste Line) SOG-OTHER-8(91) (Gen Checklist Prts 1-10) SOG-DENTAL-3(1196) (Dental Poster) 

· SQG-BWL-2a(4193) (Watching Your Waste) SQG-OTHER-10(12194) (Free L&I Assist) SOG-DRY-2(91) (Dry Clean Do's & Dont's) 

SQG-ESTARS-1 (nd) (EnviroStar Intro) SQG-OTHER-11 (1/95) (Haz Chem: R to K) SQG-DRY-4(nd) (Fact Shi-Dry Clean) 

SQG-ESTARS-2(nd) (EnviroStar Vllrkshl) SQG-OTHER-12(nd) {MSDS Explanation) SOG-LABS-1 (9194) (Lab Guide) 

/ SQG-IMEX-1 (9/94)r 9196 (IMEX Brochure) SQG-OTiiER-13( 4193) (Biz Recycling Prag) SQG-PHOTOF-1 (nd) (Photo Guide) 

SOG-IMEX-2 (IMEX Catalog) SQG-OTHER-14(3196) (Transporting HIN) SQG-PHOTOF-2(91) (Photo Do's & Dani's) . 
SQG-OSC-1 (7195) (On-Sile Consutt) SQG-OTHER-17 ( 4/96) (What's an SQG) SQG-PRlNTING-1 (91) (Print Do's & Dont's) 

.. ·•· SQG-SURVEY-1(5195) (Someone Visited) SQG-TOV\IELS-1 (7 /92) (Used Shop Towels) SOG-PRlNTING-2(nd) (Lltho Guide) 

SOG-VOUCHER-1 (4/96) (Voucher Fact Sheet) SQG-ABODY-1 (92) (Aulobody Guide-DOE) SQG-SCREEN-1 ( 5/94) (Scrnprt Guide-LHWvlP) 

' SQG-VOUCHER- (Voucher Brochure) SQG-ABODY-2(nd) .. (Autobady P2 Tips) SQG-SCREEN-2(nd) (Scmprt Guide-DOE) 

·· SQG-RR-2(9/94) (Solvent Stills) SQG-AMOTIVE-3(10/91) (Oil Filters} HHW-GEN-1 (nd) (Haz. on Homefront) 

SQG-GEN-1 (96) (Yellow Book) SQG-AMOTIVE-4(92) (Auto Dealers) HHW-GEN-3a(nd) (Buy Smart Buy Safe) 

SQG-GEN-2(5/93) (Drains) SOG-AMOTIVE-5(92) (Auto Machine) HHW-GEN-5(nd) (Five Steps) 

• SQG-GEN-3(4194) (Do You Lease Space) SQG-AMOTIVE-6(92) (Auto Repair) 

• SQG-GEN-4(4/94) {Manifests & Shipping) SQG-AMOTIVE-7 (92) (Radiator Repair) 

SQG-GEN-5(nd) (How to Stare HIN) SQG-AMOTIVE-8(92) (Service Stations) 

.. SQG-GEN-6(nd) (How to Handle Empty) SQG-AMOTNE-9(92) (Tire Dealers) 

... •· SQG-GEN-7(nd) (Facts About Labeling) SQG-AMOTIVE-10(92) (Transmission Rep) 

SQG-GEN-8(nd) (What's in Your Drum?) SQG-M10TIVE-12(nd) (Battery Storage) 

• SQG-GEN-10(7/96) (Land Ban Forms) SQG-AMOTIVE-13(1/96) (Antifreeze DOE Letr) 

SQG-GEN- (Choosing a Vendor) SQG-AMOTIVE- (Antifreeze Brochure) 

Reviliion 8120196 H:\Survey' 
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The City of Duvall 
Wastewater Facility Plan 

APPENDIX B 

Proposed Zoning Densities 



24 November 1992 • • A 
Low Growth Scenario.-. option . 

d new zoning dens1t1es • urban growtn area 
Pr0f~feh economic options w/o plateau . 
p J ort~ons of cells 17/19/21/22/23 as employment-Add C-e.il 7 · 
;n~ w/34/35 and other residential additions 

l'l---~' ' I 1""'"'1--- _..._I .. public facility . 
.tt:ttt. commercial/business employment centers 
~ urban housing densities 
~:~~ suburban housing densities 

- urban growth boundaries 
.. 



24 November 1992 

Duvall Comprehensive Plan Updale - Residential holding capacities 

Low growth scenario - proposed new zoning densities - proposed urban growth area 
Plus high economic options w/o plateau 
w/portions ol calls 21/2212.3 as employment and 34135 and other residential additions 

useable acres 

number planed lote 
I remaining undvpd acreage 

I I percent buildable 

I I I buildable acreage 

I I I I land ull(I 

I I I I 
I I I I 
I J I I 
I I I I 
I I I I 

unit I I I I 
1 

2 

3 
4 

5 
e 
7 

10 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21add 

22add 

23add 

24 

25 

26 

27 
28 

29 

30 

31 

0.9 

4.3 

5.0 

4.S 

12.0 

2.8 

19.1 
24.5 

!5.0 

8.8 

8.7 
7.3 

0.3 

21.7 

12.6 

25.8 

6.5 

7.4 

12.6 

20.2 

e.o 
12.5 

25.1 

10.1 

6.7 

30.3 

10.1 
10.5 

4.0 

24.0 

12.0 
17.2 

3.0 

25.0 

6.8 

22.4 

1Sil.4 

34.1 
5.9 

8 

12.3 80% 

34 

1.1 80% 

19 

57 

O.Sil 80% 

23 

58 

7.4 80% 

71 

6.0 80% 

25.1 SO"i& 

10.5 80% 

4.0 80'11> 

24.0 80% 
49 

eo 
3.0 80% 

25.0 80% 

16 

. 22.4 80% 

1!13 
34.1 80% 

16 

4 

dwelling unilslbuildable acreage 

I number dwelling unils 

I I platted lots plua potential du' a 
I I I pert;00s/dwelling unit 

I I I I number ol pen.01111 
I I I I I 

3.1 

2.4 

2.4 

4.5 

3.1 

4.5 

3.1 

0 

118 

18 

13 

27 

28 

8 

413 

11 

62 

81 

as 

8 2..S 
118 2.5 

34 2.5 

18 2.0 

19 2.5 

57 2.5 

13 2.0 

23 3.0 

58 2.5 

27 2..S 

71 2.5 
22 2.5 

160 3.0 

26 3.1 

8 2..0 

48 3.2 

4Sil '2.5 
80 2.5 
11 2.!5 

62 3.1 

16 3.1 

81 2.!5 

1!13 2..!5 

85 3.1 

16 3.1 

0 

0 

0 

0 

0 
0 
0 

20 

29.5 
0 

0 
85 

0 

0 
32 
48 

143 

0 
26 
e8 

145 
0 

67 
0 

178 
54 

0 

481 
0 
0 
0 
0 

81 
15 

149 

123 

150 
27 

193 
50 

202 
158 
263 

50 



::t:3 

34 
34.add 

3.5 

3.Sadd 

36.add 

37 

38 

40 

41 

42 

44 

44add 

45 

13.0 

1s.a !12 

19.S 26 
13.8 

15.0 

17.2 

13.0 80% 

13.a 80% 

15.0 80% 

17.2 80% 

10 .4 reliidential - sl-4.5 

ruidential - sl-4.5 

residential - al-.J. 1 

11.0 rei;idential - &1-J.1 

12.0 residential - sf-J.1 

13.8 raie.idential -11-J.1 

53.6 SJ.6 80% 42.9 ·residential - 11-J.1 . ·:·;. · 
···· .... : .•·· 

34.6 ruidentia.J...;·,f-J.1 "::.:;: · 
··.·.··· 

43.2 43..2 80% 

9.3 9,3 80% 7.4 ·residential -ur-S 

95.1 146 residential - 11-2.4 

9.3 9.:3 80% 7.4 rnidential- •l-J~1 

Sl.3 9.:l 80% 7.4 residential - ur-8 .. (:·;::{{:1(:: 
16. 1 37 :residential - id-2.4 :: ·;) ::);:~:~/ 
10.4 10.4 80% 8.4 

lil.7 9.7 80% 7.8 

4.8.7 111 

8.6 8.6 80% 

9.3 S.3 80% 

24.8 e.s 
HUI 38 

7.4 7.4 80% 

21.2 :11..2 80% 2s.o :ino0i1a.nom~~~~:::-::/;l?:t: 

~~:~ 11 2s.::i 80% 20.2 :.:;::::~~:::>::~T:~;:;::;\~! .. :'~.]~1~;~t: 
~:~ 25 10.0 80% 8.0 ,.;::::~~~:·::t~}~~~:i:i:r~_i.;:,:11~;;;: 
17.7 17.7 80% 14..2 :r11cidential'--·1f-'3:1::::;:::::;-:.-::· 

48 10.5 10.5 aoc;.i. 8.4 :·r•llliden~f~',.t.;.2:4tf§!: ... ,.,.,,.,,,.,<":: 

~i ~~ ~ ~~~ '.~~ ~~!~f ~I 

4.5 

:3.1 

:u 
3.1 

3.1 

3.1 

8.0 

3.1 

8.0 

2.4 

2.4 

8.0 

2.4 
8.0 

3.1 
s.o 

3.1 

3. 1 

3.1 

2..4 

3.1 

3.1 

2..4 

3.1 

47 47 2.5 117 
S2 2.5 130 
26 :3.1 S1 

34 34 3.1 106 
37 37 3.1 116 . 
4.:l 4.::1 3.1 13:3 

13:5 133 3.1 414 
108 108 3.1 33:3 

60 60 3.0 179 
146 3..2 487 

2.J 23 3.1 n 
60 eo 3.0 17i 

:rr 3.2 118 
20 20 3..2 e.s 
~ e2 3.0 188 

111 3.2 355 
17 17 3.0 50 
eo eo 3.0 17i 

es 3.1 202 

38 3.1 118 

19 19 3.1 57 

125 125 2..0 250 
15:3 S3 3.2 201 

71 3.2 227 
2S 2S 3.2 7i 

25 3.1 78 
44 44 3.2 141 

20 20 3.2 155 
34 34 3.2 110 

55 5.5 3.2 1715 

0 
Iii 9 3..2 30 

S3 sa· 3.2 1158 

720 --i'il:r-_Al_l_o_tm_e_n_t_l_or_r_e_~_·d_e_n_ti~ __ u_&e __ in __ com ___ m_•_rc_i~ __ b_u_~_·n_e_as __ m_ix_·ed __ u_..-__ ~_i_11tr_1_·c_t·_1:_~.:<;_·~-*-~-~-"------~---------------------
Totala 1.2215.1 1.045 5e1.7 44.fil.4 

Average dwelling units/gross 1ere developed in planning area 

Source: Beckwith Consulting Group w/Hough Beek & 8.aird 

ur-8 
ur-12 
ur-18 
sf-2.4 
sf-3.l 
sf-4.5 
sf-5.8 

Urban residential 8 units per acre 
Urban residential 12 units per acre 
Urban residential 18 units per acre 
Single :(amily residential 2.4 units per acre 
Single family residential 3. I units per acre 
Single family residential 4.5 units per acre 
Single family residential 5.8 units per acre 

1,824 2.ae& 9,000 

3.2 



The City of Duvall 
Wastewater Facility Plan 

APPENDIXC 

Daily Monitoring Reports (DMR) 
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The City of Duvall 
Wastewater Facility Plan 

APPENDIX D 

Collection System Summarizations 



City of Duvall 

Average temperature and precipitation 

Data taken from the City of Duvall's WWTP DMRs 

Month 
jan 
feb 
mar 
apr 
may 
jun 
jul 
aug 
sep 
oct 
nov 
dee 

To tal 

1997 
39.0 
39.0 
45.0 
45.0 
55.0 
60.0 
61.0 
60.0 
57.0 
49.0 ---
42.0 
38.0 

Temperature 
1998 1999 Average 1997 

41.0 41.0 40.3 10.80 
42.0 42.0 41.0 5.00 
43.0 41.0 43.0 12.60 
47.0 42.0 44.7 7.25 
55.0 48.01 40.3 5.90 
58.0 55.0 57.7 5.20 
62.0 57.0 60.0 2.65 
59.0 59.0 59.3 2.10 
54.0 49.0 53.3 4.55 
46.0 45.0 46.7 6.80 
45.0 44.0 43.7 5.85 
38.0 40.0 38.7 5.40 

74.10 

Precitiation 
1998 1999 Average 

9.65 7.40 9.28 
5.00 7.48 5.83 
7.05 4.41 8.02 
3.00 1.87 4.04 
4.90 2.36 4.391 
2.10 2.63 3.31 
0.65 2.21 1.84 
0. 1.06 1.17 
1.35 1.36 2.42 
5.65 4.61 5.69 

10.45 11.30 9.20 
17.01 6.37 9.59 
67.16 53.06 64.77 



City of Duvall 
Landuse Wastewater Flow Estimates 

Zonina Units/ac Capita/unit Flow/capita Flow (gpad) 

Rmh 5 2.0 70 700 
·~ 

R3 3 3.3 70 682.5 
------·-

R4.5 4.5 3.0 70 945 

RG 6 3.1 70 1302 

RS 8 3.1 70 1736 

R12 12 2.5 70 2100 
·--

Mxd12 12 2.0 70 1680 
~--~--·----- - -··- -· 

Mxd16 16 2.0 70 2240 
·->---- -~--

MU16 17.8 2.0 70 2492 
---·-· ·-----

Co 0 
··~~ - . ··-

Pf 0 
·-

Eo 0 



Determination of Existing Peak Day Flow and Maximum Month Flow 

Peak Day Flow 30-Day Maximum Wet Weather 30-day Minimum Dry Weather 
Year Date Flow (mgd) (mgd) (mgd) 

1997 1997 1997 
1 /1 /97 1.06 March 0.536 August 0.249 

1998 1998 1998 
11/26/98 1.209 December 0.571 August 0.274 
12/14/98 1.034 

1999 1999 1999 
11/13/99 1.024 February 0.636 September 0.286 

Peak Day Flow Calculations (mgd) 

Very Conservative Conservative Moderate 

1.209 - 0.249 = 0.960 1.209 - 0.274 = 0.935 1.024 - 0.274 = 0.75 

System I/I Calculation@ 750 acres (gpad) 

Very Conservative Conservative Moderate 

0.96 I 750 = 1280 0.935 I 750 = 1247 0. 75 I 750 = 1000 

Max. Month Flow (mgd) 

1997 1998 1999 

0.563 - 0.249 = 0.314 0.571 - 0.274 = 0.297 0.636 - 0.286 = 0.350 

System I/I for Wet Weather@ 750 acres (gpad) 

1997 1998 1999 

3140001750 = 419 297000 I 750 = 396 350000 I 750 = 467 
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APPENDIX E 

Phase 1 - Cost Estimates 
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This Engineering Report on the City of Duvall Wastewater Treatment Plant Outfall Improvements fulfills 
the requirements of WAC 173-240-060, which requires approval by the Washington State Department of 
Ecology (Ecology) prior to the initiation of new wastewater facilities construction. 

The report contains the following findings: 

1. The City of Duvall is required under the 1992 National Pollutant Discharge Elimination 
System (NPDES) permit to build a new wastewater treatment plant (WWTP) outfall. 

2. Ecology has issued water-quality based effluent limits for the City of Duvall based upon the 
City's existing bankside outfall. The requirements contained within the NPDES discharge 
permit issued on April 1, 2000, may be difficult, if not impossible, for the City to meet 
without a new outfall configuration. 

3. A new river survey shows that the river depths and velocities in the outfall vicinity are 
controlled at low flow by a large gravel bar downstream of the existing outfall. A deep pool 
exists offshore of the existing outfall where a new outfall is technically feasible. 

4. The new outfall plan will result in the abandonment of the existing side-bank outfall 
discharge and provide a new two-port discharge near the river thalweg (deepest point). 

5. Selected outfall construction techniques will minimally impact aquatic habitat 

6. Analysis of the mixing process for the effluent and river waters shows that with the new 
outfall plan water quality standards will be met for conventional pollutants (e.g. fecal 
coliform, pH, and temperature) and for toxic pollutants, with the possible exception of 
dissolved copper. 

7. Dissolved metals such as copper and silver are present in small concentrations in most 
municipal wastewater treatment plant effluents. There are several possible sources, including 
metal leached from household copper piping, and wastewater discharge from dentistry 
practices. 

8. A program is recommended requiring improved ("clean") sampling and accurate analytical 
reporting of laboratory results. The program is intended to eliminate potential sample 
contamination that may have resulted in "spikes" in the results of previous effluent sample 
analyses. 

9. A metal's source identification and pretreatment control program will be developed and 
submitted to Ecology if the "clean" sampling monitoring indicates a continued potential to 
exceed water quality standards at the mixing zone boundaries. 

10. The potential effluent limitations for the proposed outfall based on the most restrictive of all 
lmown, available, and reasonable methods of treatment (AK.ART); total maximum daily load 
(TMDL); or water quality (mixing zone) based criteria; and the Year 2020 upgraded 
wastewater treatment plant are summarized in the report (Table 8-5). 
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11. Seasonal permit limits are recommended in lieu of annual permit limits to better reflect 
seasonal river flow, water quality, and effluent characteristics and conditions. 

12. The maximum daily carbonaceous biochemical deoxygenation (CBOD) and ammonia permit 
limitations should be based on an allowable equivalent CBOD loading (lbs/day) in 
accordance with the Snoqualmie River TMDL Study (Joy, J. 1994). CBOD A.KART limits 
and ammonia water quality based limits will also apply. 

13. The City of Duvall NPDES Waste Discharge Permit was revised and reissued on 
April 1, 2000. The revised permit reflects plant discharge requirements based upon the City's 
current side-bank outfall discharge. These requirements are restrictive and may result in the 
City's wastewater treatment plant violating the permit conditions. It is recommended that the 
City install the new outfall and upon completion of construction request modification to those 
permit limits. The new permit limits would be reflective of the recommendations contained 
within this report. 

14. The City of Duvall received an extension until July 31, 2004, for the date of completion of 
construction of the new outfall. However, due to the difficulties in meeting the requirements 
of the April 1, 2000, NPDES permit based upon a side-bank discharge with the existing plant 
configuration, it is recommended that the City proceed as soon as possible with the 
construction of the two port outfall. 
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1.1 BACKGROUND 

The City of Duvall owns and operates a wastewater system, which includes a gravity sanitary sewer 
collection system, a wastewater treatment plant (WWTP), and a side bank outfall for discharge of treated 
effluent into the Snoqualmie River. Figure 1-1 is a vicinity map showing the City and surrounding 
features. The initial wastewater system was put into service in 1976 to correct failing septic tanks and to 
eliminate unauthorized sewage discharges into the Snoqualmie River. The 1976 wastewater facility was 
initially designed for a population equivalent of 2,000 individuals. The 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 
wastewater treatment plant from a design population equivalent of 2,000 to 6,000 individuals. In 1992, 
the City of Duvall constructed the treatment plant expansion based on the recommended improvements 
outlined in the 1990 engineering report, with the exception of the recommended outfall improvements. 

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). The City did not implement the outfall improvements recommended and continues to use the 
side bank outfall that was constructed in 1976 for discharge of treated effluent into the Snoqualmie River. 
It is reported that the outfall improvements proposed in 1990 were not implemented at the time of plant 
improvements because permits could not be secured from regulatory agencies. 

The City of Duvall received its previous National Pollutant Discharge Elimination System (NPDES) 
Waste Discharge Permit for the expanded treatment facility on October 9, 1992. Within the "Fact Sheet" 
portion of this permit, the City of Duvall was required to construct a new outfall. A NPDES permit, 
"Stipulation and Order of Dismissal" (Pollution Control Hearings Board [PCHB] No 91-67) also required 
the City of Duvall to construct a new center of the river outfall no later than October 1, 1994. The City of 
Duvall recently requested extension of the October 1, 1994, deadline. The City received the following 
response from the Department of Ecology on March 10, 2000, attached in Appendix F: 

• " ... approval is hereby granted extending the date for submission of the plans and specifications 
for construction of the new outfall to December 31, 2002. 

• " ... approval is hereby granted extending the date for completion of construction of the new river 
outfall to July 31, 2004. 

The City of Duvall was issued its latest revision to the NPDES permit on April 1, 2000, attached in 
Appendix F. The ctirrent NPDES permit limits established permit limits based upon the City's current 
side-bank outfall that was constructed during the initial plant installation in 1976. With the current outfall 
configuration, the discharge requirements for parameters that are subject to aquatic-life based water 
quality standards are very restrictive. These parameters, which include ammonia and certain metals, have 
discharge concentrations that are quite low and may be difficult to achieve with the existing wastewater 
treatment plant and outfall configuration. The potential for the City to violate the new NPDES permit for 
these parameters is quite high. 
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1.2 REPORT OBJECTIVES 

The City is preparing this outfall improvements engineering report as the first step to meet the NPDES 
regulatory requirements and to facilitate a future expansion of the WWTP. 

To address improvements to the outfall and to address the capacity of the wastewater system, the 
following approach has been taken: 

• Preparation of this Engineering Report to reflect improvements to only the outfall component of 
the wastewater system. The outfall improvements discussed in this Engineering Report also 
acknowledge future wastewater treatment plant improvements anticipated to provide service to 
the UGA and UGA Reserve Area. The Outfall Engineering Report is being prepared as a separate 
document from the WWTP engineering report to expedite regulatory approval and to achieve 
nearer compliance with the NPDES permit conditions (as currently drafted in July 1999 by 
Ecology). 

• A separate Engineering Report will be prepared in accordance with WAC 173-240-060 that 
addresses improvements to the wastewater treatment plant sufficient to serve the UGA and UGA 
Reserve Area. It is anticipated that preparation of the Engineering Report to address the treatment 
plant will commence immediately following the outfall report and will contain the information 
included in the Outfall Engineering Report by reference. 

1.3 PREVIOUS REPORTS 

The City wants to ensure that any outfall improvements installed to satisfy the NPDES permit and the 
PCHB are designed and constructed to provide adequate service to those customers that may exist within 
the existing Urban Growth Area (UGA) and UGA Reserve Area. The City also wants to ensure that 
capacity at the wastewater treatment plant is managed correctly and that this and other planning 
documents acknowledge the existing plant capacity. Elements that affect the design and construction of 
the outfall and management of the existing plant capacity include: 

• The City of Duvall Comprehensive Land Use Plan prepared in 1994 that defined a new UGA and 
a UGA reserve area for the Duvall City limits. The Comprehensive Land Use Plan defined the 
limits of the UGA and UGA Reserve and established the density of development that would exist 
within the City's jurisdiction. As a result of that plan the City of Duvall adopted a low growth 
approach within the UGA and limited the density of development within the City. Based upon 
information in the Land Use Plan it is projected that the UGA will have a population base of 
9,000 people. This estimate is not a population equivalent as it does not include a commercial 
population equivalent and also does not include most of the UGA Reserve Area. 

• The existing wastewater treatment plant has insufficient capacity to provide service to the 
existing UGA. The existing plant has a design population equivalent of 6,000 compared to a 
potential UGA population of 9,000 people based upon the Office of Financial Management 
(OFM) population estimates, platted property, and property in the preliminary plat approval 
process. 
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• Since upgrade of the treatment plant in 1992, the City has experienced a high rate of land 
development including subdivision of land, and residential and commercial constructions 
consistent with the City's land use planning. 

• Tne City of Duvall completed a population forecast within the UGA. It is estimated that Duvall 
could have a minimum population base of 6,600 people without considering additional 
subdivision of land, build-out of vacant land within older plats, or a population equivalents for 
existing or future commercial and institutional building. This population estimate would exceed 
the capacity of the existing treatment plant. 

• The City has taken steps to manage the wastewater system's capacity to assure that continued 
development with the UGA does not exceed the treatment plant's capacity. 

1.3.1 TMDL 

The Snoqualmie River is located within 15 miles (24 km) of the Seattle-Bellevue metropolitan area. The 
Snoqualmie River Valley is undergoing rapid changes in land use with additional river waste load 
discharges projected. Since 1989, the Washington State Department of Ecology has conducted several 
water quality investigations on 44.5 miles (71.6 km) of the lower river basin to define present and 
potential water quality problems during the summer low flow season. These investigations and water 
quality simulations, using the Model QUAL2E, have resulted in estimating load capacities for 
biochemical oxygen demand (BOD), ammonia, and fecal coliform during the critical low flow months of 
August through October. Additional monitoring was also recommended to develop soluble reactive 
phosphorus (SRP) loading capacities in the future. The TMDL loading capacities will require waste load 
allocations (WLAs) of BOD and ammonia when the three existing municipal WWTPs expand 
(Snoqualmie, Duvall, and North Bend). Implementation of a nonpoint source (NPS) management plan for 
the mainstem and some tributaries will be necessary immediately to meet Class A fecal coliform criteria, 
and to meet BOD a.."1.d a.'n!l1onia load allocations (LAs). A phased total maximum daily load (TMDL) was 
recommended to make adjustments to the WLAs/LAs as nonpoint source controls are implemented, and 
as additional water quality and growth pattern data become available (Joy 1994). 

1.3.2 Wastewater Treatment Plant Capacity Analysis 

In 1998, Ecology notified the City that the acute and chronic dilution factors must be assessed for the 
existing side-bank outfall in the river. The City was required to demonstrate· the ability of the 
WWTP/outfall to meet aquatic life criteria for ammonia, copper, mercury, silver, and zinc to continue 
using the side-bank discharge. A mixing zone analysis was prepared as part of a 1999 Capacity Analysis 
(Cosmopolitan Engineering Group [Cosmopolitan] 1999 as included in Appendix F of Gray & Osborne 
1999). The mixing zone analysis concluded that a new channel outfall configuration would more likely 
provide adequate dilution to achieve compliance with dissolved metals water quality criteria. The report 
noted that the existing side-bank outfall was adequate for the Year 2010 design flows estimated in the 
1996 general sewer plan to comply with ammonia criteria, but was inadequate to comply with the 
dissolved metals criteria. 

1.3.3 National Pollutant Discharge Elimination System (NPDES} Permit 

In 1999, Ecology provided the City a draft NPDES permit using Cosmopolitans modeled dilutions 
obtained with the existing outfall. In its response to the draft NPDES permit, the City commented that 
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metal limits cannot be reliably met for the effluent discharge unless a new in-channel outfall 1s 
constructed. 

1,4 BASIS FOR EFFLUENT LIMITATIONS 

The Washington State Department of Ecology promulgates treatment requirements and water quality 
standards for point source discharges to waters of the state. Discharge limitations are set forth in NPDES 
Permits. In setting discharge limits for the Duvall \VWTP, Ecology will look at three bases: 

• Technology-Based Effluent Limits (also known as AKART - All Known, Available and 
Reasonable Methods of Treatment) for municipal WWTPs as promulgated in federal (40 CFR 
[Code of Federal Register] 133) and state (WAC 173-221) code, 

• Water Quality (Mixing Zone) Based Effluent Limits as promulgated in WAC 173-201 (A), and 

• TMDL Based Effluent Limits as set forth by the Snoqualmie River Total Maximum Daily Load 
Study (Joy 1994), as promulgated in Section 303(d) of the Clean Water Act. 

Effluent constituents regulated in the City's current NPDES Permit No. W A-002951-3 and their 
applicable bases are shown in Table 1-1. Where more than one basis applies, the most stringent limits 
govern treatment requirements. In this report, effluent constituents and their bases are reevaluated in light 
of the plant expansion and outfall improvements, Table 1-1. 

Table 1-1. Basis for Effluent Limitations 

Constituent Technology-Based TMDL-Based 

BO Os • 

CB ODs • 

Suspended Solids • 

Total Ammonia • 

Metals (Le., Copper) 

pH 

Fecal Coliforms • 

Temperature 
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~ _ 2. EXIS'"f"ING Qlll71"FA'.l . .1. E>ESGRIP71"10N " 

The existing outfall is located on the right bank (looking downstream) of the Snoqualmie River. It is 
situated at river mile 10.4 approximately 4,600 feet upstream from the Woodinville-Duvall Road Bridge, 
as shown on Figure 1-1 (geographical coordinates are 47° 43' 20" N and 1210 59' 37" W). 

Figure 2-1 shows the location of the Duvall WWTP outfall within the Snohomish River watershed. 
Duvall is located approximately ten miles upstream of the confluence of the Snoqualmie and Skykomish 
Rivers. Figure 2-1 also shows Ecology's water quality monitoring stations within the watershed. The 
nearest upstream U.S. Geological Survey river gauging station is located at Carnation (river water quality 
sampling Station 07D070, USGS Gauge Number 12149000). 

The outfall consists of a 15-inch-diameter pipe terminating in a slotted manhole on the bank of the river. 
Effluent passes through the openings and the surrounding armor stone into the river. To estimate dilution 
factors, the outfall can be modeled as a side-bank discharge. 
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3.1 SNOQUALMIE RIVER FLOW 

The Snoqualmie River system is highly valued for recreation, aquatic habitat, and domestic water supply, 
particularly because of its proximity to metropolitan Seattle. Tue river and its tributaries are designated 
Class A waters from the mouth to the west border of Twin Falls State Park (river mile [RM] 9.1 on the 
South Fork). This reach includes the stretch within which the Duvall \VWTP is located (at RM 10.4 on 
the main stem). 

Class A :freshwater quality standards as provided in WAC 173-201A. The water quality parameters of 
importance to this report include fecal coliform, dissolved oxygen (DO) (concentration and percent 
saturation), temperature, pH, turbidity, toxic materials, and aesthetics. Class A freshwater quality 
standards are as follows: 

• Fecal Coliform-- Shall not exceed a geometric mean value of 100 organisms/100 ml. 

• DO- Shall exceed 8.0 mg/£ and not more than 110% saturation. 

• Temperature -- Shall not exceed l 8.0°C due to human activities or cause more than a 0.3°C 
increase above ambient when ambient is greater than 18 .0°C. 

• pH - Shall be in the range of 6.5 to 8.5 with man-made variation of less than 0.5 standard units 
(SU). 

\ 

• Turbidity - Shall not exceed 5 nephelometric turbidity units (NTU) above ambient when 
background turbidity is 50 NTU or less. 

• Toxics - Shall be below concentrations that have the potential singularly or cumulatively to 
adversely effect characteristic uses or cause acute or chronic conditions to the most sensitive 
aquatic life. 

• Aesthetics - Shall not be impaired by the presence of effects that offend the senses. 

The U.S. Geological Survey (USGS) has maintained a continuous river gauging station (12149000) on 
the Snoqualmie River near Carnation since 1929. Ecology also maintains an ambient river water quality 
monitoring station (070070) at this location. USGS and Ecology's water quality monitoring station is at 
river mile 23.0, 12.6 miles upstream of the outfall. Water quality data are available from this station from 
1970 through 1996. 

Tue critical dry season period flow value adopted here for the Snoqualmie River is that developed by 
Ecology for the TMDL study for the Snoqualmie River (Joy 1994). This dry season value is a 7Q20 
(i.e., seven-day minimum average flow) from a stratified annual series that has an average recurrence 
interval of once in twenty years. The dry season 7Q20 flow value is 456 cfs. The 7Q20 flow value for the 
wet season was adopted based on the value of 684 cfs reported by Cosmopolitan (1999). The annual 
series 7Ql0 value (Joy 1994) at the outfall is 443 cfs. The small (9 cfs) difference between dry season 
7Q20 and 7Ql0 annual flows was neglected for QUAL2E modeling purposes discussed in Section 8. 

City of Duvall 
Wastewater Treatment Plant Outfall Improvements 3-1 

2 J 6-3240.()0J 
April 2000 



A sensitivity analysis was made to consider the effect of a different definition of river flow seasons. 
Ecology guidance (1996) allows seasonal effluent limitations in situations where meeting annual water 
quality based limitations has high operational costs and there is a considerable difference of magnitude 
between seasonal and annual limits. Ecology established the dry season months of August, September, 
and October because this period contains the lowest flows in the Snoqualmie River (Joy 1994). Seasonal 
limits are usually set on a semiannual or quarterly basis (Ecology 1996). 

In lieu of a quarterly basis for the dry season, a six month interval between May l and October 3 l was 
considered. Daily flows on the Snoqualmie River for a 63-year period were selected for the USGS 
gauging station (12149000) near Carnation. Seven-day moving averages were computed and the seasonal 
minimums fit to a lognormal probability distribution. 

In comparison to the Ecology seasonal stratification (August through October), the six-month dry season 
7Q20 is nearly identical. This is because the lowest flow values for either seasonal period occur in 
August through October. 

An August through October dry season is adopted here because: 

• Ecology chose this dry season as the most critical condition in the TMDL Study (Joy 1994). 

• The TMDL study has set the precedent for seasonal permit limit determination in the Snoqualmie 
River valley. 

• 111e April 1, 2000, J\TPDES permit is based on an August through October dry season and 
November through July wet season. · 

3.2 AMBIENT RIVER WATER QUALITY 

Conventional and toxic pollutants in the ambient Teceiving water are characterized in this analysis based 
on calculating the 90th percentile value from a lognormal probability distribution. The ambient DO 
concentration is based on the 10th percentile from a lognormal probability distribution. 

Conventional parameter data for receiving water were obtained from Ecology's monitoring station for 
November 1970 through September 1996. The pH, temperature, DO, hardness, ammonia, and fecal 
coliform count were analyzed. Critical values are shown in Table 3-1. Nondetected measurements are 
recorded as half the reported value. All other results were included at the reported value regardless of 
their assigned qualifiers. Ammonia results prior to 1978 were not included because the sampling and 
preservation methods were different and there was no quality control assurance provided for these results. 
Additionally, non-detected results were reported as zero for many samples prior to 1978, as well as for 
two samples after 1978. Two ammonia results (11/5179 and 2/12/80) were removed prior to analysis. 
Using Splus 4.0, each variable was fit to a lognormal distribution, then percentiles for the fitted 
distribution were calculated. The distribution fit and percentiles were verified using BestFit 2.0d. 
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Ambient hardness data indicate that the river water is very soft; however, the hardness data set was 
collected in 1971 and may not represent current conditions. A hardness value of 25 mg/L as CaC03 was 
adopted to estimate the metals water quality criteria (related to hardness) that are used to determine the 
reasonable potential to exceed water quality standards. In determining water quality based metal 
standards, toxicological testing of metal parameters was limited to water with greater than 25-mgl I! 
hardness (Wright, D. Personal Communication, January 2000). 

No monitoring data were available in Ecology's database for Station 07D070 on ambient dissolved metal 
concentrations. Background dissolved metals concentrations are assumed to be negligible. 
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4.1 EFFLUENT DISCHARGE QUANTITY 

Maximum monthly effluent discharge and maximum daily discharge rates have been forecast for both wet 
and dry seasons for the end of the planning period (2020). Maximum month and day flow rates are 
1.75-million gallons per day (mgd) and 5.25 mgd, respectively, for the wet season, and 1.05 mgd and 
1.37 mgd, respectively, for the dry season. Derivation of these flows is provided in Appendix E. 1997 
through 1999 daily monitoring reports (D!VIR.s) indicate that the maximum monthly discharge rate has 
occurred within a wet season period from December through March. The reasonable potential analysis to 
exceed water quality standards in Section 8 is based on the maximum design WWTP flows for the 
selected data series. If an annual series is selected, the maximum design effluent flows may not coincide 
with the critical low 7Ql0 river flow period. However, the collection of seven-day average minimums 
from each year of record included in the river flow probability analysis could include dry periods in the 
winter months. Table 3-1 shows effluent flows used in the reasonable potential permit limit analysis. 

4.2 EFFLUENT QUALITY 

The reasonable potentia1/permit limit analysis for conventional and toxic pollutants is based on 
calculating the 95th percentile value of the pollutant from a lognormal probability distribution when more 
than 20 data points are available. When less than 20 data points are available, the methods in the 
Technical Support Document (U.S. Environmental Protection Agency [EPA] 199la) are used. To 
determine the immediate DO deficit, the 10th percentile DO concentration was selected to characterize 
the effluent quality. Results from the statistical analyses of the effluent quality data are summarized in 
Table 3-1. 

Conventional effluent data quality were obtained from the daily monitoring reports spanning 1997 
through 1999. The pH, temperature, DO, and fecal coliform count were analyzed. Monthly and weekly 
geometric means were analyzed for fecal coliform. Data were analyzed on an annual basis as well as 
stratified by river flow season. The statistical term "stratification" refers to the process of dividing the 
total set of data into non-overlapping sub-populations. Together, these sub-populations comprised the 
whole series of record. November through July were considered the wet season while August through 
October the dry season. Each parameter for each stratification scheme was fit to a lognormal distribution 
using Splus 4.0. Percentiles for the fitted distribution were then calculated. The distribution fit and 
percentiles were verified using BestFit 2.0d. 

Toxic metal sample results for Duvall's effluent were obtained from Ecology's database. The effluent 
metal concentrations are reported (by' the analytical laboratory) as total recoverable concentrations; 
however, water quality standards are based upon the dissolved metal concentration. The results shown in 
Table 3-1 are for total recoverable metal concentrations. The data for each metal parameter were fit to a 
lognormal distribution. Data were analyzed on an annual basis as well as stratified by river flow season. 
Non-detected metals were included at half the reported method detection value. 
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. . ~ · 5. RIVER SIJRVE¥ · 

In January 2000, a bathymetric survey of the reach of the Snoqualmie River at the existing outfall location 
was performed in a reach approximately 250 feet upriver to approximately 200 feet downriver of the 
existing outfall. The survey revealed a large depression adjacent to the existing outfall. The thalweg of the 
river is approximately 42 feet lower than the outfall structure's manhole lid elevation. The bank from the 
outfall into the river slopes at approximately 1.5 H to 1 V at this location. 

The recent survey also revealed a submerged gravel bar that begins to encroach into the channel 
approximately 150 feet do\VIlstream of the existing outfall. The channel thalweg over this bar is relatively 
shallow. The riverbed elevation increases approximately 15 feet from the thalweg near the existing outfall 
to the thalweg at the gravel bar. It is very likely that this shallow portion of the river acts as the principal 
hydraulic control for some distance upstream above the outfall. 

The location of these riverbed features, the existing side-bank outfall, and the proposed outfall are shown 
on Figure 5-1. Note the elevation contours shown in this figure are 1-foot increments based on a mean sea 
level datum. A subsequent section discusses the proposed outfall configuration. 

The extent to which the present river bathymetry and hydraulic control has been considered in previous 
outfall analyses and mixing zone calculations is unknown. Therefore, a water surface profile model was 
constructed to analyze flow conditions based on the recent river survey. 

HEC-RAS hydraulic river model was calibrated to simulate water surface elevations near the existing 
outfall. A channel roughness factor of 0.05 (Manning's n) was assumed for water surface profile 
calculations. This value was selected from a standard open channel flow reference (Chow 1959} based on 
a natural stream that is clean and winding with some pools, shoals, and stones (see Appendix. D). The 
HEC-RAS model was calibrated to river flow during the January 2000 survey, estimated to be 
approximately 4,000 cfs based on the USGS real time flow data for Station 12149000, the Snoqualmie 
River at Carnation gauge. 

Of the four transects created from the survey data, two were downstream, one was located at the existing 
(and proposed outfall) and one was upstream. The distance-elevation data for these transects were used 
with the HEC-RAS (Hydrologic Engineering Center 1998) water surface profile model to calculate the 
depth of flow at the outfall for different river flow rates. The velocity distribution for vertical slices of 
each transect were calculated using the model. The slice above the outfall was used to estimate ambient 
flow velocity. 

Based on the flow of 4,000 cfs, the water surface at Station 3 was estimated to be 24.50 feet, equal to the 
survey. The water surface profile calculation requires an assumed value for the energy slope at Station 1, 
near the gravel bar. This section was assumed to be the hydraulic control section for this reach. The 
energy slope that provided closest correlation of the calculated and measured water surface at Station 3 
was 0.000258. This energy slope was applied to the other river flow water surface profiles to start the 
calculation. This procedure for starting the calculations assumes the energy slope is constant in the 
hydraulic control section over the flow range of interest. 
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HEC-RAS input and results are provided in Appendix D and summarized in Table 5-1. 

Table 5-1. Water Depth and Velocity at Station 3 

River Flow Occurrence 

7010 

7020 (August-October) 

7020 {November-July) 

lnstream Flow Limit for July (WAC-173-507-020) 

<•l Based on a proposed outfall invert elevation 5.0 feet. 

Snoqualmie River 
Flow, (cfs) 

443 
456 

684 

1850 

Water Depth Above River Current Velocity, 
Outfall1"1, (ft) (ft/s) 

9.9 0.5 

10.0 0.5 

11.1 0.8 

14.9 1.0 

The series of flow values chosen in Table 5-1 have regulatory significance. The first three flows are used 
to determine the acute and chronic dilution factors that are considered to calculate effluent discharge 
limitations protective of aquatic life. The values are statistics computed on the basis of an averaging time 
interval (such as seven days) and an expected average recurrence interval (such as 10 or 20 years). For 
example, the 7Q10 is the 7-day average low flow with a recurrence interval of 10 years. The 7Q20 is the 
average 7-day flow with a 20-year recurrence interval. The 7Q20 is used when two seasons are 
considered as opposed to annual data series to determine effluent limits. Two 7Q20 flows have an 
equivalent chance of occurring each year compared to the 7Q l 0. 

The instream flow is the required minimum flow to sustain beneficial uses of the river provided under 
WAC-173-507-020. It is a target flow value that is sought (by regulatory means) but may not be obtained 
during severe low flow conditions. Its significance is that (except for severe droughts) it is more likely to 
represent "desired" low flow conditions. Note that the desired instream low flow in July is about four 
times the 7Q20 flow (1850/456=4.07). 

The depth and velocity estimates in Table 5-1 were used in the dilution model input, discussed later in 
this report. River velocities are similar to those used in previous studies (Cosmopolitan 1999). 
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6.1 PIPELINE AND OUTLET PORT(S) DESCRIPTION 

The outfall extension plan identified here is consistent with the general recommendation provided by an 
earlier study (HCW-L 1990) for a center of river outfall. The HCW-L 1990 study of potential outfall 
configurations noted that a center of river location improved dilution factors (compared to the side-bank 
discharge) to the extent that one outlet port "will easily provide compliance for chronic and acute 
toxicity". The toxic parameter that was under consideration in the earlier study was unionized ammonia in 
the effluent. The study noted that a two-port outfall could be expected to provide greater than I 00 to 1 
dilution, but if the ports were placed in parallel on the same diffuser pipe, the width of the plume would 
exceed the width allowed for chronic mixing zones. 

The configuration proposed here is a two-port center of river outfall that has the ports in series (rather 
than parallel) to the receiving water flow to minimize the width of the plume. The river channel narrows 
at the location of the existing outfall and the si.nface width during the critical low flow period is estimated 
to be approximately 110 feet. 

In the preliminary plan for a new outfall (Figure 5-1), the existing outfall (manhole) structure will be 
bypassed by a new pipeline that will bifurcate on the high bank above the river and each portal pipe will 
extend approximately 60 feet riverward from the existing structure: The invert elevation of the outfall 
ports is planned for theS::!:: feet elevation. A "tideflex" valve will be attached to the port (See Figure 6-2). 

The tideflex diffuser check valve is an elastomeric, fabric-reinforced check valve that transitions from a 
circular cross section where it is attached to the effiuent pipe to a flattened portion known as the 
"duckbill" that projects into the river. The valve opens in response to forward hydraulic pressure and 
closes due to the elasticity of the rubber matrix and reverse differential pressure. The valve material is 
impervious to fresh and saltwater corrosion. 

The tideflex valve variable orifice nozzle causes less variance in jet velocity. As the flow rate increases, 
the tideflex valve opens more, increasing the flow area. The increased flow area reduces the pressure drop 
or head loss across the nozzle when compared to fixed orifices. The flexible opening also assists in 
creating a more uniform flow through all of the diffuser nozzles when compared to a fixed orifice. 

The new outfall pipeline will be connected to the existing 15-inch diameter concrete outfall pipe 
approximately 80 feet landward of the existing outfall structure. A flexible coupling. will be used to 
connect the new 24-inch-diameter outfall pipe to the existing pipe. 

6.2 OPERATIONAL CONSIDERATIONS DURING SEASONAL FLOW EXTREMES 

High river stages increase the hydraulic head (potential energy) needed to create a given effluent flow rate 
through the outfall. Additional information will be presented in the wastewater treatment plant 
engineering report to indicate the improvements needed at the treatment plant to provide sufficient 
hydraulic capacity for a range of river conditions. Partial outfall profiles are provided in Figure 6-1. If 
improvements at the WWTP are needed, they will be included in the proposed treatment plant upgrade 
engineering report. 
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6.3 CONSTRUCTION METHODS ANO SEQUENCE 

The outfall into the Snoqualmie River is proposed using the following technique: 

• A steel casing will be bored into the Snoqualmie River, as shown on Figure 6-1 for each portal 
pipe. It is estimated that the invert elevation of the casing will be at approximate elevation Sfeet. 
It is assumed that the casing will be 30 inches in diameter and will be of sufficient size to house 
the effluent portal pipe. The preliminary size of each portal pipe is 18 inches, but may be adjusted 
during the calculation of hydraulic capacity requirements in the WWTP engineering report. The 
new outfall line connected to the City's existing outfall line is estimated at this time to be a 
24-inch-diameter pipe. 

• During installation of the steel casings, a small amount of silt may be deposited in the river as the 
casing and boring equipment intercept the riverbank. To minimize downstream river turbidity, a 
flexible membrane will be installed in the river around the construction area to contain any turbid 
water resulting from the boring operations. If necessary, the turbid water will be treated and 
returned to the river. Once .the boring operations are complete, no other downstream impacts are 
anticipated as a result of the installation of the effluent pipe. · 

• An effluent pipe of approximately 18 inches in diameter will be installed inside the casing and a 
tideflex valve installed on the end of the port by divers. The tideflex valve is provided to restrict 
aquatic life from entering the outfall, minimize headless, and promote mixing. Details of the 
installation are shown in Figure 6-2. 

• Spoil material excavated within the steel casing need to be protected from erosion. It is 
anticipated that approximately 25 cubic yards of material will be generated from the installation 
of the outfall casings. Spoil material will be addressed as follows: 

> All excess spoil materials will be hauled off-site. 

> If spoil material is stockpiled temporarily, it will be protected from localized erosion using 
best management practices such as silt fences, straw bales or plastic cover. 

> All areas disturbed as a result of construction will be protected from erosion using 
hydroseeding with native grass seed and jute matting (if needed). 
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7.1 REGULATORY CONSIDERATIONS 

Dilution factors for the acute and chronic mixing zones may not be greater than the volumetric limitations 
prescribed in WAC 173-201A-100 Mixing Zones. The rule limits the acute zone mixing volume to 2.5 
percent of the ambient receiving water volume and the chronic mixing zone to 25 percent of the ambient 
rece1ving water volume. Maximum allowable dilution factors are summarized in Table 7-1. 

Table 7-1. Limiting Dilution Factors for Acute and Chronic Mixing Zones -
Duvall WWTP Outfall 

7Q10 or7Q20 

Annual Basis (286 mgd) 

Wet Season (442 mgd) 

Dry Seasoo (295 mgd) 

Annual Basis 

Wet Season 

Dry Season 

Annual Basis 

Wet Season 

Dry Season 

Dilution Factor, DF • (Qa + Qe)/Qe 

Acute 

0.025 

0.025 

0.025 

Qa • Fraction 7Q20 
Allowed 

Chronic 

0.25 

0.25 

0.25 

Qe • Maximum Month or Day Flow, (mgd) 

Max Day 
5.25 

5.25 

1.37 

Max Month 
1.75 

1.75 

1.05 

Maximum Allowable Diiution Factors 

Acute 

2.40 

3.10 

6.38 

Chronic 
43.1 

64.1 

71.1 

Actual dilution factors depend upon the physical mixing processes in the river. These are determined 
using a mixing model that considers the hydraulic conditions of the outfall and receiving waters. 

Figure 7-1 shows the conceptual boundaries of the acute and chronic zones and how to .calculate their 
geometry based on Ecology's glridance (Ecology 1996). The dilution model ''near field" model results 
generally (but not always) coincide with the acute zone. The "farfield" model results depict dilution at the 
edge of the chronic zone. 

The maximum length allowed for the chronic zone boundary is 300 feet plus the depth of water over the 
discharge port (estimated to be approximately 10 feet). This results in a mixing zone length of 310 feet, or 
94.5 meters. The acute zone boundary is ten percent of the chronic zone length, or 31 feet (9.4 meters) 
assumed for this analysis. 
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The minimum river width at critical conditions is estimated at 110 feet based on hydraulic model (HEC
RAS) analyses using recent survey data. The maximum allowable plume width is 25 percent of the river 
width or 27.5 feet (8.38 m). 

7.2 DILUTION MODEL SELECTION AND INPUT CONSIDERATIONS 

Boundary conditions limit the model selection that can be used to estimate the dilution factors achievable 
with the existing and proposed outfall configurations. Three considerations are paramount: (1) the 
potential for plume attachment to the eastern river shoreline, (2) the water surface above a shallow outfall 
could limit the potential plume entrainment with the ambient water, and (3) the potential plume 
attachment to the bottom of the river. If the plume is close to the shoreline, Ecology (Appendix 6, 
Guidance for Conducting Mixing Zone Analyses in Ecology's Permit Writers Manual [Ecology 1996]) 
recommends the use of RIVPLUM5 to model downstream bank plume attachment. The guidance warns 
that the models are not reliable for shallow water discharges into a receiving water depth that is three 
diffuser pipe diameters or less in magnitude. 

The estimated distance between the outfall and the nearest (right looking downstream) shoreline is 
approximately 15 feet (4.57 meters) at critical conditions. The depth of the water over the outfall at 
critical conditions is estimated to be approximately 10 feet (2. 74 meters); therefore, for a potential outfall 
port diameter of 1.5 feet (0.46 meters), the ratio of the depth to diameter is greater than three plume 
diameters (10/1.5 = 6.7). The RNPLUM5 model is based on the analytical solution by Fischer et al. 
(1979), which considers the principle of superposition to account for boundary conditions. 

Acute and chronic zone dilution factors analysis is provided here based on the RNPLUM5 model. The 
series of cases (conditions) modeled are shovm in Table 7-2. All of the mixing model input and results are 
contained in Appendix A. Effluent and receiving water conditions were based on the data shown in 
Table 3-1. 

Each of the"models results shown in Table 7-2 and discussed in the next two sections applies to a single 
port outfall. However, an understanding of the magnitude of the mixing obtained using a single port is 
essential to understanding the need for the recommended second port in series. 

Table 7-2. Case Scenarios Modeled and Resulting Dilution Factors 

1 

2 

3 

4 

5 

6 
(I) 

(bl 

(Cl 

(d) 

(•l 

(I) 

NM 

I WWTP Design Considerations Mixing Zone 

I Flow Rate Diffuser Boundary 

Plan Max Day Extended Riverward Acute 

Plan Max Day Extended Riverward Acute 

Plan Max Month Extended Riverward Chronic 

l Plan Max Month Extended Rlverward Chronic 
I 

Plan Max Day Extended Riverward Acute 

Plan Max Month1Cl Extended Rlverward Chronic 

Limited to 6.4 based on 2.5% allowable volume set forth in WAC-173-201A-100 for dry season 
Limited to 3.1 based on 2.5% allowable volume set forth in WAC-173-201A-100 for wet season 
Limited to 71.1 based on 25% allowable volume sat forth in WAC-173-201A·100 for dry season 
Limited to 64.1 based on 25% allowable volume set forth In WAC·173-201A·100 for wet season 
Limited to 2.4 based on 2.5% allowable volume set forth in WAC-173-201A-100 for annual 
Limited to 43.1 based on 25% allowable volume set forth inWAC-173-201A·100 for annual 
Not modeled 
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7 .3 RIVPLUM5 

The RNPLUMS model contained in the Excel electronic spreadsheet PWSPREAD.xls was developed by 
Ecology. The revised February 22, 1996 version was used. The model computes the plume spread from a 
point source and considers the boundary effects of the shoreline and whether they effect plume spreading. 
The model assumptions include the following (Fischer et al. 1979): 

• a single port discharge 

• vertical mixing is instantaneous 

• analysis considers two-dimensional plume spread (i.e., longitudinal and transverse directions), but 
not vertical mixing (assumed instantaneous) 

• steady effluent and ambient flow rates 

• boundaries are accounted for by superposition principle 

• velocity at all points in the channel is equal to mean cross sectional velocity, i.e., there is no 
transverse variation in velocity 

• transverse dispersion coefficient constant is equal to 0.6, i.e., a slowly meandering river channel 
form is assumed 

Admittedly, the transverse mixing coefficient constant is an empirical coefficient, however its range is 
well established by laboratory and field studies (Yotsukura and Cobb 1972). Values for this constant have 
been determined by dye tests to range from 0.2 to 0.3 in three straight channels. The smaller (0.2) values 

· were obtained in canals. The larger value (0.3) was obtained in a natural stream 2.300-foot long with a 
few slight bends. The natural stream was approximately 60-foot wide and flow velocity ranged 0.6 to 0.8 
fps during the test. Fisher et al. (1979) has indicated transverse coefficient constants less than 0.4 are 
hardly ever found in natural streams. The first cited study above found the transverse mixing coefficient 
constant to range from 0.3 to 0.65. The presence of channel curvature increases the coefficient magnitude. 

A comparison of the sensitivity of the plume width at the chronic zone boundary (using the RIVPLUM5 
model) to different assumed values for transverse mixing coefficient constant at an average river velocity 
of 0.8 fps is shown below. 

Transverse Mixing Coefficient Constant 

0.6 

0.4 

0.2 

Plume Width. feet (bounded by shore) 

61 

52 

41 

If the river current velocity increases from 0.8 to 1.0 fps, the plume width determined by the RIVPLUMS 
model, assuming the same depth of flow, remains the same. The plume width calculations shown above 
were based on the wet season 7Q20 flow (684 cfs) and maximum month effluent discharge of 2.71 cfs. 
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A dye study could be performed to evaluate the transverse mixing coefficient. Based on the cited 
literaturej however, it appears that selecting a value of 0.6 for the transverse mixing coefficient is 
reasonable and not too conservative at this time. A value of 0.4, for example, would only reduce the 
bounded plume width by 15 percent. 

The acute and chronic dilution factors will be significantly increased with the proposed outfall 
configuration as shown in Table 7-2. The predicted dilution factors for a single-port outfall estimated by 
the RIVPLUMS model in Table 7-2 are greater than the maximum dilution factors allowed (see 
Table 7-1) and therefore the allowable factors for reasonable potential analysis are limited as noted in 
Table 7-2. Note that the wet season dilutions are less than those for the dry season factors because of the 
significantly greater effluent design flows in the wet season. The model results indicate that the maximum 
allowable dilutions can be achieved by a simple riverward extension of the existing outfall. 

The RIVPLUMS model estimates plume widths bounded by the shoreline for the proposed outfall 
(Table 7-3). Based on the RIVPLUMS model results, plume widths at the acute zone boundary (case 5 
and 6) would slightly exceed the regulatory width limit of 27.5 feet (8.38 meters). The model results also 
indicate the plume widths at the chronic zone boundary would exceed 25% of the river the width in both 
dry and wet seasons. 

Table 7-3. Modeled Plume Width 

Plume Width RIVPLUM5 

Case (No.) 

1 

2 

3 
4 

(feet) 

27.8 

29.0 

58.9 

60.9 

{meters) Location 

8.5 Acute Boundary 

s.s Acute Boundary 

18.0 Chronic Boundary 

18.6 Chronic Boundary 

The plume width simulation using the RIVPLUM5 model is the result of several input parameters. The 
input parameters include roughness coefficient and the depth of water over the outfall. The roughness 
coefficient is an engineering assumption based on identification of physical properties of the receiving 
water. The depth of water over the outfall can be adjusted to any desired elevation. 

A different model simulation was prepared in an attempt to reduce the plume width by adjusting the 
proposed outfall discharge from elevation 5.0 to elevation 12.5. At shallow river depths, plume width 
criteria can be met. However, as the river elevation changes (15' Elev. to 50' Elev.) throughout the year, 
the depth of water over the outfall will change, affecting the plume widtli Therefore, no one set outfall 
elevation will assure compliance with plume width requirements. Based upon the range of water depths in 
the Snoqualmie River, it is recommended that the outfall elevation remain at 5.0 to maximize mixing and 
reduce water quality impacts. 

7.4 PLUMES VSW TWOwPORT OUTFALL ANALYSIS 

Another model, EPA's PLUMES program, was used to study the dilution effects from two ports in series 
and the impact on metals limits. A series of two simulation runs were made using the very shallow water 
(VSW) algoritlun in the PLUMES program. This procedure adjusts the model to consider shallow water 
boundaries, but the model does not recognize when the plume becomes attached to shoreline boundaries. 
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Therefore, the results are only applicable for a limited distance in the flow direction (when the plume 
width is large enough to impinge upon the shoreline). 

The VSW simulation can be used to study the dilution factors that can be obtained in the acute mixing 
zone. The first simulation (shown in Appendix A) is based upon one-half of the maximum day design wet 
season discharge rate of 2.63 mgd. In other words, it is assumed the maximum day flow is split between 
two port discharge points. The 9Sth percentile concentration for copper from Table 3-1 is used as the 
pollutant concentration value in the program input. The plume centerline pollutant concentration result at 
the downstream distance of 65 feet (20 meters), where the second discharge enters the river flow is used 
to provide the ambient or background concentration for the second model simulation. The second model 
simulation is run to the edge of the chronic mixing zone, an additional distance of 245 feet (75 meters), 
and then stopped. 

The pollutant concen,trations at the edge of the acute mixing zone boundaries are close (but not less than) 
the acute zone water quality standards for dissolved copper of 4.61 ug/.f. For example, at the edge of the 
first (upstream) acute mixing zone boundary, the estimated concentration is approximately 11 µg/.f (as 
total recoverable copper). At the second port (downstream) the estimated concentration is approximately 
11.6 µg/£. With a one-port outfall, the concentrations would be approximately twice as much. Clearly, the 
two-port outfall configuration enhances the perform.a.nee of the outfall and improves the potential to 
achieve compliance with water quality standards. 

Acute mixing ratios of twice those predicted in Table 7-2 will be used in the reasonable potential 
evaluation/acute permit limit analysis to reflect the two-port outfall. Maximum allowable acute mixing 
ratios from Table 7-1 likewise may be increased by a factor of two. 
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8.1 AQUATIC LIFE CRITERIA 

Guidelines and procedures in the Permit Writers Manual (Ecology 1996) were used to perfonn a 
reasonable potential anal.ysis. The analysis results are shown in Table 8-1. The analysis was perfonned 
assuming a single-port outfall. This analysis is presented to justify the need for a double port outfall 
configuration. 

Effluent concentrations shown in Table 8-1 are those shown in Table 3-1 derived using the procedures for 
estimating the 95th percentile values based on a lognormal probability distribution. Effluent sample 
analytical results were placed into annual, wet, and dry season data groups. 

The ammonia values (greater the 20) were sufficient to allow fitting the seasonal data to lognormal 
distributions. Where results were reported below detection level (BDL), a value of one-half the detection 
limit value was assigned. Unionized ammonia water quality criteria, expressed in mg/L NH4-N, were 
detemrined using the TSDCALC7 XL W spreadsheet. Values used for receiving water temperature and pH 
are shown for each season on Table 3-1. Water quality criteria calculations are shown in Appendix B. 

Metals water quality criteria, expressed as total dissolved concentration (µg/l), were based on a receiving 
water hardness of 25 mgll. Metal criteria translators are based on relationships presented in "Table VI
A 1. Recommended estimates of 90th and 95th percentiles of ambient dissolved fractions ( df) of Cd, Cu, 
Pb, and Zn based on data from rivers in Washington" (Ecology 1996). Average seasonal concentrations of 
receiving water total suspended solids (TSS) were estimated to be 11.0, 12.6, and 5.5 mg/L for annual wet 
and dry seasons, respectively. TSS data were obtained from Ecology's database for water quality 
monitoring Station 070070. Water quality Standards calculations are provided in Appendix B. 

Note (in Table 8-1) that the metal criteria translators are less than one in the wet season when TSS is 
higher than the dry season. A translator value of less than one reduces the estimated dissolved metal 
concentration. The metals eftluent concentrations shown in Table 8-1 are converted to diluted effluent 
concentration dissolved form by multiplying the 95% effluent pollutant concentrations shown in Table 3-
1 by the translator. 

The shading in Table 8-1 cells indicates the diluted effluent concentrations estimated to exceed the 
corresponding toxic contaminant water quality criteria. Copper (Cu), silver (Ag), and zinc (Zn) have the 
potential to exceed acute water quality criteria based on the effluent sample analyses since January 1993. 
Zinc is not expected to exceed the acute criterion in the wet season, and silver is not expected to exceed 
the criterion in the dry season. The results indicate the potential is less than the probability assigned to 
critical conditions that the effiuent will exceed the respective water quality. criteria at the edge of the 
chronic mixing zone boundary. Clearly, the mixing in the acute zone is the limiting factor in tenns of 
meeting water quality standards. 
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Because of the potential to exceed water quality standards using a single-port outfall, the two-port 
configuration was developed (see Section 7.4). The concept would permit two acute mixing zones to be 
authorized as proposed on Figure 5-1. Each acute zone would be allowed to utilize a maximum dilution 
factor based on the 7Q20 flow condition in the respective season. The configuration would allow the flow 
to be divided between each port. If the flow through each port is one-half the design flow, the maximum 
allowed dilution factor in the acute zone is twice that computed on the basis of the maximum day design 
flow. Therefore, the effect of the two-port system in terms of compliance with water quality standards in 
the acute mixing zone, and estimation of potential effluent limits can be calculated by assuming the 
dilution factor is double the previous estimated value in each season (based on a single port). The 
calculations for potential effluent limits that follow consider the two-port outfalI configuration is 
authorized an acute zone dilution of 4.8 for annual limits, 6.2 for the wet (high river flow) season, and 
12.8 for the dry (low river flow) season. 

Table 8-2 shows the estimated effluent limits under the proposed double port outfall configuration. As 
shown in the table, effluent limits are less restrictive if determined on a seasonal basis than an annual 
basis. 

Table 8-2. Proposed Two-Port Outfall Water Quality Based Potential Effluent Limits 

Wet Wet Dry Dry 
Season Season Season Season Annual Annual 
Effluent Effluent Effluent Effluent Effluent Effluent 

Limit . Limit Limit Limit Umlt Limit 
{µg/L)Ca) (IJg/L) C•> (µg/L)<a1 (µg/L)(al . (µg/L) IA> (µg/L)C•I 

EPA MDLll>li•l QL;l;llil] Month- Day- Month- Day- Month- Day-
Contaminant Method (pg/L) {µg/L) Avg. Max. Avg. Max. Avg. Max. 

Ammonia<•! 350.1 5 25 30,400 71,900 74,000 148,000 23,700 55,700 

Copper 220.2 5 11.2 35.3 22.6 59.0 7.0 22.1 

Silver 272.2 0.2 1 0.7 2.3 1.5 4.8 0.6 1.8 

zjnc 289.1 5 25 104 274 158 466 91.3 169.7 
!•) Based on analysis assuming proposed outfall wtth double port (see Appendix C) 
(ll) Based on the April 1, 2000, NPOES pennlt 
(•) Method detection UmH 
(d) Quantltation UmH 
(0) OMde values by 1000 to convert units to mg/L 

The two-port outfall system significantly reduces the potential to exceed water quality standards, but it 
does not provide a 100 percent guarantee. A reanalysis of the results of Table 8-1 using acute zone 
dilution factors twice the value shown indicates no reasonable potential with each acute water quality 
standard in each season except for copper. However, the tolerance values (see Table 8-1) provide very 
little margin of safety. Additional measures should be considered to achieve dissolved metals 
concentrations in the effluent discharge that lower the risk that the discharge will be out of compliance. 

Three potential alternatives for achieving compliance include (1) metal removal in the treatment process, 
(2) reduction in the effluent discharge magnitude, and (3) reduction in the influent metals concentration 
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(i.e. from the collection system). Dissolved metal removal requires an advanced wastewater treatment 
process, such as a chemical precipitation (Metcalf and Eddy 1991) or a constructed wetland (Crites and 
Tchobanoglous 1999). These processes, while technically feasible, may not be practical in terms of cost 
and operational considerations. Reducing the effluent discharge magnitude would also not be practical. 
For example, assuming that the allowable regulatory volume for acute zone mixing is the limiting factor, 
the maximum daily discharge would have to be limited to approximately 0.31 mgd to eliminate the 
reasonable potential to exceed water quality standards. This would result in an acute dilution factor large 
enough (about 25:1) to lower the diluted 95th percentile value for dissolved copper concentration in the 
acute mixing zone to the water quality criteria on an annual basis. Clearly, lowering the dissolved metals 
concentrations in the influent stream is an alternative deserving additional consideration. 

Reducing the dissolved metal concentrations in the irifluent involves two considerations: 1) accuracy and 
precision in detecting contaminant concentrations, and 2) source identification and discharge reduction. If 
there is a risk of exceeding dissolved metals water quality criteria, then the amount of exceedence must be 
reliably and precisely known so that measurable reduction goals can be set for a source reduction 
program. 

Table 8-3 compares the present method detection limits, effluent limits, and average and maximum 
effluent sample values. The practical quantification limit for mercury and silver exceed the effluent limits. 
In general, the method detection limit should be much less (10 to 50 percent) of the criterion value to be 
able to detect an out-of-compliance condition. 

Table 8-3. Comparison of Present Method Detection Limits, NPDES Effluent 
Limits and Sampie Results 

Dry Season 
Effluent Umtt111> 

Month Day-
Presentfll> QL5xMOL -Avg. Max. 

Contaminant EPA Method MOL cc> (JJglt) (µg/t) QL (µgit) (µgit) (µgit) 
Avg of 21 Max of 21 
Samples1 Samples 

Ammonia 350.1 5 25 25 1,200 2,000 

Copper 200.7 5 5 4.6 9.3 45 360 

Mercury 245.1 0.1 0.5 0.5 0.1 0.2 NQ NQ 

Silver 272.2 10 50 50 0.4 0.8 0.72 5 

Zinc 200.7 5 5 35.4 71.0 38 98 
(3,010) 

!•l Ball&d on NPOES permit (Ecology 2000) TMOL derived limit 

!bl AMTEST Laboratories Methodology Report (AMTEST 1999) 
<•1 Instrument detection ftmlt 

141 Arithmetic mean of samples between 4198 and 12199; Results <MDL•O 

NQ = non.quantifiable 

The conclusion is that more precise (method) detection limits are needed for mercury, silver, and possibly 
copper, to quantify the source reduction needed. The accuracy of the effluent contaminant concentration 
report is also an important factor in determining compliance. Sampling protocol and laboratory techniques 
can affect results. 
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Additional effluent analytical accuracy is needed to determine whether further source reduction programs 
are needed to remove dissolved metals. Sampling protocol is very important because fastidious sampling 
techniques reduce contaminating the sample. · 

Figure 8-1 illustrates the probability distribution of the effluent copper concentrations including two 
extremely high values in the data set. These two values are suspect; they might be contamination from 
external sources. In comparison, Figure 8-2 shows the probability distribution based on the same data 
without the two extreme values. Note there is an order of magnitude difference in the copper 
concentration scale between the two figures. The 95th percentile concentration in Figure 8-1 is 
approximately 0.25 mg/£; however, it is approximately 0.038 mg/£ in Figure 8-2. 

A statistical test of the data shows that the probability that the smaller extreme value (0.3 mg/£ total 
recoverable copper) is from the same population of the other data is approximately 8.0 E-07, about one in 
a million chance. In other words, these extreme values are not representative of the sample copper 
distribution. Clearly, accuracy in the reported results is very important to determining the significance of 
the contaminant concentration. 

In summary, a progra:ni of additional testing is recommended to achieve water quality standards 
compliance for dissolved metals. This is preferred to the other two alternatives identified in the previous 
discussion. Therefore, discharge quantity limits or additional treatment processes are not the preferred 
strategies to achieve compliance at this time. The suggested strategy is to collect additional samples, 
analyze statistical trends, and take corrective actions as appropriate. The strategy is listed in the following 

. sections for each metal. 

8.2 COPPER COMPLIANCE STRATEGY 

• Effluent sampling at least at monthly intervals using a fastidious sampling protocol adapted from 
EPA guidelines for avoiding sample contamination using "clean techniques". 

• Analyze the trend of the total recoverable copper concentrations in the effluent using a statistical 
procedure such as combined Shewart-CUSUM control chart technique or the Mann-Kendall test 
(Gibbons 1994) to determine ifthere is a downward trend in concentration. 

Based on the outcome of these tasks, the City will consider options to insure compliance. If the source of 
dissolved copper is diffuse (i.e. throughout the collection system) one alternative is to verify the 
significance of the copper toxicity criteria in the receiving water. This involves preparing a site-specific 
analysis of the dissolved copper fraction of the effluent introduced to the receiving water that will be used 
to calculate the metal translator used in Table 8-1 to determine the reasonable potential to exceed water 
quality standards. This step consists of the following tasks: 

• Prepare a sampling and analysis plan incorporating clean techniques (EPA Method 1669) for 
Metals Translator Stlldy and coordinate with Ecology for approval prior to initiating sampling. 

• At or beyond the mixing zone edge, collect a minimum of 10 weekly or biweekly samples for 
tota1 and dissolved copper during design flow conditions· or a minimum of 20 biweekly or 
monthly total and dissolved copper samples over all flow conditions. 
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e Calculate site-specific translator by dividing the dissolved concentration by the total 
concentration. Use appropriate estimate of total and dissolved concentrations from data as 
described in EPA' s Metals Translator Guidance. 

• Apply site-specific translator to dissolved criterion to determine new permit limit for total copper. 

Based on the outcome of these tasks, the City could consider the need to adjust the pH of the City's water 
supply to reduce copper leaching in household plumbing systems or prepare a site-specific water effects 
ratio· (WER) study to determine the potential adverse effect of dissolved copper in the wastewater 
effluent. A WER study includes the following tasks: 

• Prepare a work plan for developing a site-specific water quality standard through the use of a 
water-effect ratio (following EPA and Ecology guidelines). 

• Obtain Ecology's approval prior to initiating study. 

• Collect a minimum of three effluents and receiving water samples during design flow. Simulate 
site water by mixing effluent and receiving water in ratios representing the edge of the mixing 
zone. 

• Determine the relative toxicity of copper in laboratory water and site water through toxicity tests 
with Ceriodaphnia dubia. Concurrent with one round of testing, an additional set of toxicity tests 
with copper-spiked laboratory and copper spiked site water will be conducted for Oncorhynchus 
my/dss. 

• Determine water-effect ratio (ratio of LCSO for copper in site-water to LCSO in laboratory water) 
using appropriate methods, depending on the data. 

• Apply water-effect ratio to current water quality standard to develop site-specific water quality 
standard or a new permit limit. 

8.3 SILVER COMPLIANCE STRATEGY 

• Effluent sampling at minimum monthly intervals using a fastidious sampling protocol adapted 
from EPA guidelines for avoiding sample contamination using "clean techniques." 

• It is recognized that EPA method 270. 7 (used in most of the previous analysis of effluent 
samples) will not provide detection limits low enough to evaluate compliance with the silver 
effluent limits. Therefore, the City proposes to require the analyses for silver using EPA Method 
272.2, which can achieve a detection limit of 0. 1 µg/£, in future testing. 

• l\nalyze the trend of the total recoverable silver concentrations in the effluent using a statistical 
procedure such as combined Shewart-CUSUM control chart technique or the Mann-Kendall test 
(Gibbons 1994) to determine whether there is downward trend in concentration. 

Based on the outcome of these tasks, the City will reconsider the need to undertake a source identification 
· and pretreatment control plan for silver, or site specific WER. studies. 
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8.4 ZINC COMPLIANCE STRATEGY 

• Effluent sampling at minimum monthly intervals using a fastidious sampling protocol adapted 
from EPA guidelines for avoiding sample contamination using "clean techniques." 

• Analyze the trend of the total recoverable zinc concentrations in the effluent using a statistical 
procedure such as combined Shewart-CUSUM control chart technique or the Mann-Kendall test 
(Gibbons 1994) to determine whether there is downward trend in concentration due to extraneous 
contamination in previous samples. 

Based on the outcome of these tasks, the City will reconsider the need to undertake a source identification 
and pretreatment control plan for zinc, or site specific WER studies. 

8.5 SOURCE IDENTIFICATION STRATEGY 

A reasonable strategy to discover sources of metals discharge into the wastewater collection would be 
coordinated with Ecology prior to initiating additional sampling. The strategy should include a process of 
elimination of potential sources; sample collection, handling, and analytical protocols; and statistical 
methods. · 

A public information element may be needed to educate the community about the need to identify and 
remove sources of metals from the wastewater stream. This may be significant if typical sources of metals 
contamination are identifiable. Case studies have shown, for example, that dentistry practices may be 
sig:rificant sources of copper, silver, and mercury, even after application of treatment technology. The 
amount of these metals discharged will vary with the type of filtration equipment and solids removal 
(Water Environmental Federation 1999). 

For example, a case study documented the amount of dissolved metal that entered the King County sewer 
system from general dentistry offices (Water Environmental Federation 1999). Nine water samples were 
taken, eight while amalgam work was being performed, to identify the magnitude of the metals in the 
waste streams. The mean sample result and the local limit are compared in Table 8-4. 

Table 8-4. Results of dentistry office wastewater discharge monitoring in King County 

Sliver 

Copper 

Mercury 

Zinc 

Metal (dissolved) Mean, µg/.e 
33 

19 

150 

9.9 

Local Limit, µg/.f 
3 

e 
0 

10 

In the case of nearly each metal, the mean concentration exceeded the local discharge limit. Note the 
above values were the average concentration of the wastewater stream from each chair; it does not 
indicate· the total loading from each practice. A cursory review of the telephone listings indicated there are · 
at least three general dentistry practices in the City of Duvall .. 

The magnitude of metals loading may be significant in a small WWTP. For example, if one assumes that 
one gallon of wastewater is discharged each day with the average concentration of 150 µgit dissolved 
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mercury and is completely mixed and diluted in the WWTP with a one mgd discharge, the average 
concentration in the effluent of the WWTP for dissolved mercury is 0 .15 µg/L. This must be diluted by at 
least 12.5:1 to achieve compliance with the mercury chronic water quality criterion (0.012 µgit). 

8.6 TMDL LOADING LIMITATIONS FOR CBOD AND AMMONIA 

There are six permitted wastewater discharges on the Snoqualmie River. 1bree NPDES permits regulate 
municipal WWTP discharges from the comrmmities of North Bend, Snoqualmie, and Duvall. One state 
permit regulates process and stormwater discharges to and from the Weyerhaeuser mill pond. A permit 
covers the Washington State Department of Fisheries and Wildlife hatchery at Tok:ul Creek. The domestic 
wastewater and dairy manure from the Carnation Research Farms are applied to spray fields after 
treatment under limits set by a state permit. The three municipal plants discharge directly to the 
Snoqualmie River throughout the year. The Weyerhaeuser mill pond discharges intermittently to the 
River as the pond level clears the outlet weir. The Tok:ul Fish Hatchery discharges to Tokul Creek. The 
Carnation spray fields are located in the Ames-Sikes Creek subdrainage, but direct discharge of 
wastewater to surface waters is not allowed. 

Nonpoint source problems in several lower river subdrainages have been documented from agricultural, 
residential, and silvicultural areas. The King and Snohomish Conservation Districts, state, tribal, and local 
government agencies have worked to control them. However, watershed or subbasin nonpoint 
management plans have not been written or implemented in the TMDL study area (Joy 1994). 

The TMDL Study provides an allocation of 94 lbs/day ofBOD5 and 43.8 lbs/day of total ammonia to the 
City of Duvall under a scenario in which the three municipal wastewater treatment plants are expanded to 
projected dry season capacity with no nonpoint source controls (Joy, 1994). The allocations for each plant 
were deemed protective of the target DO and Class A criterion in the Snoqualmie River. The TMDL notes 
that further control of mainstem and tributary nonpoint sources, or limits on point sources beyond what is 
projected, will provide additional BOD and ammonia loads for reallocation. Adjustments and 
reallocations were acknowledged as a normal part of the TMDL process. 

In May 1999, the City of Duvall submitted the Mixing Zone Study and TMDL Alternatives Analysis (May 
1999) prepared by Cosmopolitan Engineers. In this report, the QUAL2E model from the TMDL study 
was updated to a newer version and a sensitivity analysis run for· varying ammonia loadings from the 
Duvall WWTP. The goal of the modeling effort was to determine the "equivalency" between BOD and 
ammonia in producing dovmstream dissolved oxygen impacts. By trial and error, it was found that 2.5 lbs 
of CBOD loading is equivalent to 1 lb of ammonia loading from the Duvall WWTP. This ratio was found 
to be lower than other watersheds, which have been modeled by Ecology. For example, the Puyallup 
River TMDL BOD/Ammonia exchange ratio is 13.4:1 (Pelletier 1994). The principal reason for the lower 
exchange ratio for the Snoqualmie River is believed to be the lower NBOD kinetic rate constant used 
(Cosmopolitan Engineers 1999). 

In Duvall's 1999 NPDES Permit, Ecology agreed to adopt the 2.5:1 CBOD/Ammonia exchange ratio 
developed in the Mixing Zone Study and TMDL Alternatives Analysis. The resulting allowable 
"equivalent CBOD" load for the City of Duvall WWTP is therefore 203.5 lbs/day based on the allocations 
from the TMDL study of94 and 43.8 lbs/day BOD5 and ammonia, respectively. 
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To better meet the intent of the TMDL study and be protective of the Snoqualmie River, it is 
recommended that the TMDL limitations for CBOD and total ammonia be based on the "equivalent 
CBOD" loading. This will require that the permit limitations for ammonia and CBOD be linked through 
a formula, which better describes the connection between these two constituents. This formula is 
provided in Table 8-5. 

It is further recommended that to be protective, the TMDL limitation for CBOD and ammonia be a 
maximum daily limits in terms of lbs/day of "equivalent CBOD loading" (August-October). This will 
assure protection of the river on a daily basis, and is more conservative than the TMDL study, which was 
performed using WWTP maximum monthly dry season design flows (See Table 9, Joy, 1994). 

No average monthly TMDL based limits for CBOD or ammonia should be imposed, as noted in 
Table 8-5. Both the City of Puyallup (Permit No. WA-003716-8, June 30, 1999) and City of Orting 
(Permit No. WA-002030-3, July 1999) TMDL based permit limitations for ammonia are maximum daily 
(lbs/day) limits. These permits do not contain average monthly TMDL based loading limitations. 

8.7 CONVENTIONAL WATER QUALITY PARAMETERS 

Conventional water quality parameters, namely pH, DO, temperature, and fecal coliform concentrations 
will comply with State water quality standards at the chronic mixing zone boundary. A review of the 
effi.uent and receiving water pH and fecal coliform values shown in Table 3-1 at critical conditions 
indicates these parameters will be within the ranges required to meet water quality standards. The plant 
effi.uent and receiving water pH range is between the water quality standard (6.5 to 8.5). The 95% effi.uent 
fecal coliform weekly geometric mean is less than 6.8 organisms/100 ml; meeting the standard of 100 
organisms/100 ml. 

Dry season effi.uent DO concentrations and temperature values were used to evaluate compliance with 
water quality standards at the edge of the chronic mixing zone boundary following dilution. These results 
are shown in Appendix B. 

The DO concentration following initial dilution was estimated using Ecology's procedure contained in the 
spreadsheet PWSPREADrnod.xls. Compliance with the DO water quality standard is measured at the 
chronic zone boundary. The impact of immediate DO demand was estimated using the IDOD2 worksheet 
(in PWSPREADmod.xls). 

The input parameters required for the spreadsheet are the dilution factor at the chronic mixing zone 
boundary, the ambient (receiving) water DO concentration, the effi.uent DO concentration, and the 
immediate DO demand (IDOD). DO concentrations units are expressed in mg/L. The chronic dilution 
factors are taken from Table 7-1; the ambient and effi.uent DO concentrations are found in Table 3-1. The 
IDOD is expected to be less than 1 mg/£ for treatment levels better than primary (EPA 1991b) having 
effi.uent CBOD of less than 50 mg/£. The NPDES permit maximum, weekly CBOD limit is 27.5 mg/.e in 
the dry season. An IDOD of 0.5 mg/.e is assumed since this is approximately one·half the CBOD value 
with an IDOD of 1 mg/£. 
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The results of the immediate DO analysis are shown in Appendix B. The allowable maximum dilution 
factors of 64.1 and 71. l were used for the wet and chronic seasons, respectively. The calculated DO 
concentration at the chronic mixing zone boundary is greater than the minimum standard value of 

8.0 mglf. The estimated dry season critical DO concentration is calculated as 9.33 mgle. Increasing the 
assumed value for the IDOD parameter to 1.0 mg/f decreases the DO at the mixing zone boundary by less 

than 0.1 mg/f. 

Ambient temperature exceeds the water quality standard of 18.0°C during the dry season, however, the 
increase in temperature due to the Duvall discharge after dilution at the mixing zone boundary is not 
estimated to increase the natural background temperature by more than 0.3°C during the critical dry 
season (see Appendix B). 

8.8 POTENTIAL EFFLUENT LIMITS 

Table 8-5 summarizes the potential effluent limits and identifies the most limiting criteria (by shading the 
appropriate cells) relative to whether the limiting basis is based on water quality criteria, TMDL 
recommendations, or AK.ART criteria. 

Chlorine and mercury are not included in Table 8-5. The proposed method of effluent disinfection that 
will be developed in the wastewater treatment plant engineering report will eliminate chlorination; 
therefore, the potential for toxic effects in the effluent discharge due to chlorine will be eliminated. The 
reasonable potential analysis (Table 8-1) determined that mercury was not a parameter with the potential 
to exceed water quality standards. 

It is important to note that the recommended ammonia limit and corresponding CBOD5 limit as mandated 
by the TMDL have inverse numerical relationship. If one of the parameters concentration increases the 
other must decrease to be compliant to the TMDL. Table 8-5 reflects an equivalent CBOD load consistent 
with the TMDL. 
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I 

Table 8-5. Potential Effluent Limitations for Year 2020 Proposed 
Wastewater Treatment Plant Design Discharge 

Water Quantity and Quality 
Parameters, Units I High Flow (wet) Season I I.ow Flow (dry) Season 

Basis of Umltation November 1 through July 31 August 1 through October 31 

Average Average Average Average 
Conventional Parameters Monthly Weekly Monthly Weekly 

Flo~>, mgd 1.75 5.25 1.05 1.37 

Carbonaceous biochemical oxygen AKART 25CCl 401C) 251C) 40(C) 

demand (5 day), mglt 

TMOL{ll> No Limit (d) 

Total suspended solids, mglt A KART 30 45 30 45 

Fecal conform, number/100 mt AKA RT 200 400 200 400 

pH, standard units AKA RT Shall not be outside the range Shall not be outside the range 

Toxic Parameters 

Ammonia, mg/! Aquatic life based 
standarc!S(ll1. 

TMOL 

Copper, µgit Aquatic life based 
standards"'' 

Sliver, µgit Aquatic Hfe based 
standardsll>l 

I Zinc, µgit Aquatic life based 
st.andards111> 

Shaded cells Indicate the governing effluent limll 
Based on forecast for end of planning period year 2020 

Based on two-port outfall configuration 

of 6.0 to 9.0 

Average 
Monthly 

·ao:a,; .. .. 
·~ 

: ;'- " : ·~ . 

11.2 

0.7 

104 

Based on current April 1, 2000 NPOES permit llmlts 

Dally limit equivalent CBOD not to exceed 203.5 lbs/day: 

of 6.0 to 9.0 . 
Maximum Average 
Dally Monthly 

71.9 74.0 

No Limit 

35.3 22.6 

2.3 1.5 

274 156 

203.5 lb&'day - CBOOQba/day) 
Allowable ammonia portion of combined CBOD not to exceed: ---------

City of Duvall 

2.5 
Where: 
-203.5 lbs/day is total allowable combined equivalent.CBOO loading (Joy, J. 1994) 
- CBOD (lbs/day) is concurrent dally composite sample result 
-2.5 is QUAL2E modeled CBOD/NBOD exchange ratio (Cosmopolitan 1999) 
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Maximum 
Dally 

146.5 

Id) 

59.0 

4.6 
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Figure 8-1. 
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Engineering Report 

The City of Duvall 

Wastewater Treatment Plant Outfall Improvements 

APPENDIX A 

Dilution Modeling Input and Results 



Spread of a plume from a point source in a river With boundary effects from the shoreline 
based on the method ofFischer et aL (1979) with correction for the effective ortgin of effiuent. 

DUVALL PROPOSED CHANNEL OUTFALL 
Revised 22~Feb.:.96 Wet Season Analyf Dry Season Analys 

Snoqualmie River Flow (cts) 
1. Effluent Discharge Rate {cfs): 

2. Receiving Water Characteristics Downstream From Waste Input 
Stream Depth (ft): 
Stream Velocity (fps): 
Channel Width (ft): 
Stream Slope (ft/ft) or Manning roughness 'n': 
O if slope or 1 it Manning •n• in previous cell: 

3. Discharge Distance From Nearest Shoreline (fl): 

4. Location of Point of Interest to Estimate DUl.ition 
Distance Downstream to Point of Interest (fl): 
Distance From Nearest Shoreline (ft): 

5. Transverse Mixing Coefficient Constant (usually 0.6): 

6. Original Fischer Method (enter 0) or Effective Origin Modification (enter 1) 

1. Source Conservative Mass Input Rate 
Concentration of Conservative Substance (%): 
Source Conservative Mass Input Rate (cfs'o/o): 

2. Shear Velocity 
Shear Velocity based on slope (ft/sec): 
Shear Velocity based on Manning •n•: 

using Prasuhn equations 8·26 and 8-54 assumll\lg 
hydraulic radius equals depth for wide channel 
Darcy·Weisbach friction factor '!!": 
Shear Velocity from Darcy-Weisbach "f" (ft/sec): 

Sele:ted Shear Velocity for next step (flJsec): 

3. Transverse Mixing Coefficient (ft2/sec): 

4. Plume Characteristics Accounting for Shoreline Effect (Fischer et al., ·1979) 
Co 
x' 
y•o 
y' at point of interest 
Solution using superposition equation (Fischer eqn 5.9) 
Term tor n= ·2 
Term for n= ·1 
Term lorn= 0 
Term for n= 1 
Term for n=2 
Upstream Distance from Outfall to Effective Origin of Effluent Source (ft) 
Effective Distance Downstream from Effluent to Point of Interest (ti) 
x' Adjusted for Effectlve Origin 
C/Co (dimensionless) 
Concentra1ion at Point of Interest (Fischer Eql') 5.9) 
Unbounded Plume Width at Point of Interest (.ft)' 
Unbounded Plume half·widlh (ft) 
Distance from near shore to discharge point(ft) 
Distance from tar shore to discharge point (ft) 
Plume width bounded by shoreline (ft) 

Approximate Downstream Distance to Complete Mix (ft): 

Theore1lca1 Diiution Factor at Complete Mix: 

Calculated Flux-Average Dilution Factor Acrpss Entire Plume Width: 

Calculated Dilution Factor at Point of ln1erest: 

Acute Chronic 

684 684 
8.12 2.71 

11.10 11.10 
0.80 o.80 

110.00 110.00 
0.05 0.05 

1 1 

15 15 

31 310 
15 15 

0.6 0.6 

0 0 

100.00 100.00 
812.00 271.00 

#NIA #NIA 

0.130 Oi130 
0.102 0;102 
0.102 0.102 

0.679 0.679 

8.31E·01 2.77E-01 
2.18E-03 .2.18E"02 
1.36E-01 U6E~1 
1.36E-01 1.36E-01 

O.OOE+OO 1.40E·80 
2.30E·200 1.09E·20 
1.00E+OO 1.~~+00 

1.25E·149 h2~E·15 
O.OOE+OO 4;60E·70 

#NIA #NIA 
31.00 310.00 

2.18E-03 2.18E-02 
6.05E+OO 2.73E+OO 
5.03E+OO 7.56E-01 

29.023 91.778 
14.511 45.889 

15.00 15.00 
95.00 95.00 
29.02· 60.89 

4,251 4,251 

120.30 360.44 

31.74 199.52 

19.89 132.22 

PWSPR5AOmod.XLS\rlvplum5, Printed 2/'Z7/00 

Acute Chronic 

456 456 
2.12 1.62 

10.00 10.00 
0.50 0.50 

110.00 , 10.00 
0.05 0,05 

1 1 

15 15 

31 310 
15 15 

0.6 0.6 

0 0 

100.00 100.00 
212.00 162.00 

#NIA #NIA 

0.135 0.135 
0.065 0.065 
0.065 0.065 

0.389 0.389 

3.85E·01 2.95E-01 
1.99E·03 1.99E-02 
1.36E-01 1.36E·01 
1.36E·01 1.36E·01 

O.OOE+OO 7.75E·88 
1.67E·2.18 1.67E·22 
1.00E+OO 1.39E+OO 

3.69E·163 5.71E·17 
O.OOE+OO 2.31E·76 

#NIA #NIA 
31.00 310.00 

1.99E·03 1.99E-02 
8.32E+OQ 2.78E+OO 
2.44E+O() 8.20E-01 

27.788 87.873 
13.894 43.936 
15.0Q 15.00 
95;00 .. 95.00 
27.19 58.94 

4,638 4,838 

259.43 339.51 

65.54 181.90 

41.07 121.96 

Annual Analysi.E 
Acute Chronic 

443 443 
8.12 2.71 

9.90 9.90 
0.50 0.50 

110.00 110.00 
0.05 0.05 

1 1 

15 15 

31 310 
15 15 

0.8 0.6 

0 0 

100,00 100.00 
812.00 271.00 

#NIA #NIA 

0.135 0.135 
0.065 0.065 
0.065 0.085 

0.386 0.386 

1.49E+OO 4.98E·01 
1.98E-03 1.98E·02 
1.:36E-01 1.36E·01 
1.36E·01 1.SSE-01 

O.OOE+OO 1.43E-88 
2.46E-220 1.09E·22 
1.00E+OO 1.39E+OO 

1.59E·164 4.17E·17 
O.OOE+OO 5.33E-77 

#NIA #NIA 
31.00 310.00 

1.98E-03 1.98E-02 
8.34E+OO 2.79E+06 
9.46E+OO 1.39E+OO 

27.ti72 87.505 
13;836 43.753 

15.00 15.00 
95.00 95.00 
27.67 58.75 

4,677 4,677 

67.06 200.92 

16.87 107.32 

10.57 72.03 



Parametrix, Inc. 
PROJECT b0'-J~U... \..J..ll...I..:>~ O~"\ FAW.... - ~\)1)-'\t_S, $\\}.\.\.JL.H\IO~ JOB NO ___ _ 

SY~~ DATE ?;,/~ CHECKED DATE SHEET OF __ 



Duvalll.out 

'\t'SIV A~~\I'-\ ~\l'/~1'7;.\l~ 

Mar 20, looo, 12:46:46 WED PROGRAM PLUMES, Ed 3.1, 8/7/95 Case: 5 of 8 
Title AZSDUVALL WWTP OUTFALL WET SEASON ACUTE MAX DAY 18" PORT nonlinear 
tot flow # ports port flow spacing effl sal effl temp far inc far dis 

0.2304 1 0.2304 7.400 0.0 18.6 10 94.5 
port dep port dia plume dia total vel horiz vel vertl vel asp coeff print frq 

20.00 0.6505 0.6505 0.6933 0.6933 0.000 0.10 15 
port elev ver angle cont coef effl den poll cone decay Froude # Roberts F 

o.3 o.o i.o -1.45404 T"'it1 o 10.07 60.95 "\S,_..._ ~to 
hor angle red space p amb den p current far drt!f"i~----=f~a~r~v~e~lr-.Kr:~v~e~li-/r.:c~ur:-::--.Sor:t:=:r:o::a~t:-:.l.-:l::-:lt:-----t..cl(' ~t..~ 

90 7.400 -0.712319 0.24 0.0005 0.24 2.889-0.0003088 
depth current density salinity temp amb cone N (freq) red grav. 

0.0 0.24 -0.705276 0 14.1 0 -0.001859 0.007285 
40 0.23 -0.719361 O 14.2 0 buoy flux puff-ther 

CORMIXl flow category algorithm is turned off. 
22.61 m, 74.17 ft 

0 0.0002268 3.986 
jet~plume jet-cross 

6.167 1.665 
plu-cross jet-strat 

0.1214 14.66 
plu-strat 

22.61 
hor dis = 

20 

to m range 
Help: Fl. Quit: <esc>. Configuration:ATNPO. FILE: DUVALL.VAR; 
UM INITIAL DILUTION CALCULATION (nonlinear mode) 
plume dep plume dia poll cone dilution hor dis 

m m m 
20.00 0.6505 72. 00 1. 000 0.000 

20.00 0.6528 71. 50 1. 007 0.01702 -> bottom hit 
20.00 0. 7071 64.89 1.109 0.2006 -> bottom hit 
20.00 0.7695 58.48 1.231 0.4137 -> bottom hit 
20.00 0.8363 52. 71 1. 366 0.6497 -> bottom hit 
19.99 0.9077 47.50 1.515 0. 9114 -> bottom hit 
19.99 0.9839 42.81 1. 681 1.202 -> bottom hit 
19.98 1. 065 38.58 1. 865 1.525 -> bottom hit 
19.97 1.151 34. 77 2.070 1. 885 -> bottom hit 
19.96 1. 243 31. 34 2.296 2.288 -> bottom hit 
19.95 1. 340 28.25 2.548 2.738 -> bottom hit 
19.93 1.443 25.46 2.827 3.242 -> bottom hit 
19.90 1. 551 22.94 3 .137 3.809 -> bottom hit 
19.87 1. 666 20.68 3.480 4.447 -> bottom hit 
19.83 1. 786 18.63 3.861 5.166 -> bottom hit 
19.79 1. 913 16.79 4.285 5.958 -> bottom hit 
19.73 2.047 15.14 4.754 6.812 -> bottom hit 
19.66 2.188 13. 64 5.275 7. 722 -> bottom hit 

\t>T~ 
19.59 2.335 12.29 5.853 8.685 
19.50 I~. 4901 111. 00! 6.494 9.700 

-> bottom hit 
-> bottom hit 

-~ <~E't'\,19.41 .653 9.986 
19.31 2.825 9.000 
19.20 3.004 8.111 
19.08 3.193 7.310 
18.95 3.391 6.588 
18.82 3.598 5.938 
18.67 3.816 5.352 
18.52 4.045 m1 
18.35 4.286 Ll47 
18.18 4.538 3.918 
17.99 4.803 3.531 
17.79 5.081 3.182 
17.58 5.373 2.868 
17.36 5.680 2.585 
17.13 6.003 2.329 
16.88 6.342 2.099 
16.62 6.698 1. 892 
16.34 7.072 1. 705 
16.07 7.439 1. 548 
16.05 7.468 1. 537 

7.205 10.77 
7.995 11. 89 
8. 870 13. 07 
9.842 14 .31 
10.92 15. 62 
12 .12 17. 00 
13.44 18.46 
14.92 20.00 
16.55 21. 65 
18.37 23.39 
20.38 25.25 
22.61 27.23 
25.09 29.35 
27.84 31. 61 
30.89 34.03 
34.27 36.62 
38. 03 39.40 
42.19 42.38 
46.49 45.36 
46.82 45.59 

Page 1 

-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 

bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 
bottom hit 

C.Q,""'""?'-\ p,~c.F
v.:l/ \....:> a;;i c:.. 

-> surface reflection begi 



Duvalll.out 

15.72 7.960 1.385 51.94 49.23 
15.36 8.556 1.248 57.64 53.32 
14.95 9.250 1.125 63.95 57.92 
14.50 10.05 1.014 70.96 63.05 
13.99 10.96 0.9138 78.73 68.78 
13.43 11.99 0.8236 87.36 75.15 
12.80 13.15 0.7422 96.93 82.21 
12. ll 14. 4.6 0. 6690 10"7' 6 90. 02 
11.34 15.92 0.6029 119.3 98.63 
10.48 17.55 0.5434 132.4 108.1 
9.520 19.38 0.4897 146.9 118.5 -> bank(s) reached 
8.458 21.41 0.4413 163.0 129.8 
7.277 23.67 0.3978 180.9 142.2 
5.964 26.19 0.3585 200.7 155.6 
4.505 28.98 0.3231 222.7 170~1 
2.883 32.08 0.2912 247.1 185.7 
1.079 35.51 0.2624 274.2 202.4 

-0.09834 37.49 0.2483 289.8 212.9 
Boundary conflict: centerline above the surface 
FARFIELD CALCULATION (based on Brooks, 1960, see guide) 
Farfield dispersion based on wastefield width of 37.49m 

--413 Power Law-- --Const Eddy Diff--
conc dilution width cone dilution width distance time 

0.246 290 
m 

38.1 0.246 290 

Page 2 

m 
38.1 

m 
220 

sec hrs 
29.4 0.0082 



I 

Duvall2.out 

Mar 20, 2000, 13:10:28 WED PROGRAM PLUMES, Ed 3.1, 8/7/95 
Title ~zsDUVALL WWTP OUTFALL WET SEASON ACUTE MAX DAY 

Case: 6 of 8 
nonlinear 

far inc far dis tot flow # ports port flow spacing effl sal effl temp 
0.2304 1 0.2304 7.400 0.0 18.6 10 94.5 

port dep port dia plume dia to.tal vel horiz vel vertl vel asp coeff print frq 
20.00 0.4243 0.4243 1.629 1.629 0.000 0 .10 10 

port elev ver angle cont coef effi den poll cone decay 
0.3 0.0 1.0 -l.4~404 76.8 0 

Froude # Roberts F 
29.31 60.95 

hor angle red space p a:mb den p current far dif far vel K:vel/cur Stratif # 
6.789-0.0002014 90 7.400 -0.712319 0.24 0.0005 0.24 

depth current density salinity temp a:mb cone 
0.0 0.24 -0.705276 0 14.1 4.8 

40 0.23 -0.719361 0 14.2 4.8 

N (freq) r~d grav. 
-0.001859 0.007285 
buoy flux puff-ther 
0.0002268 7.047 
jet-plume jet-cross 

11. 71 2 .553 
plu-cross jet-strat 

0.1214 18.16 
plu-strat 

22.61 
hor dis>= 

75 
CORMIXl flow category algorithm is turned off. 

10 1 to 2000 range 
Help: Fl. Quit: <esc>. Configuration:ATNPO. FILE: DUVALL . VAR; 
UM INITIAL DILUTION CALCULATION (nonlinear mode) 

plume dep plume dia poll cone dilution hor dis 
nl m m 

20.00 0.4243 76.80 1. 000 0.000 

20.00 0.4511 71.98 1. 072 0.07843 
20.00 0.4808 67.48 1.149 0.1603 
20.00 0.5124 63.28 1.231 0.2477 
20.00 0.5458 59.37 1.319 0.3410 
20.00 0.5812 55. 71 1. 414 0.4407 
20.00 0.6034 53.64 1. 474 0.5037 -> bottom hit 
20.00 0.6187 52. 3 c; 1.515 0. 54 71 -> bottom hit 
20.00 0.6583 49.12 1.624 0.6607 -> bottcm-. hit 
20.00 0.7002 46.15 1.740 0.7820 -> bottom hit 
20.00 0.7444 43. 38 1. 865 0.9115 -> bottom hit 
20.00 0.7911 40.80 1. 999 1. 050 -> bottom hit 
20.00 0.8403 38.39 2.143 1.197 -> bottom hit 
20.00 0. 8922 36.14 2.296 1. 355 -> bottom hit 
20.00 0.9469 34.04 2.461 1. 523 -> bottom hit 
20.00 1. 004 32.08 2.638 1.703 -> bottom hit 
19.99 1.065 30.26 2.827 1. 895 -> bottom hit 
19.99 1.128 28.55 3.030 2.101 -> bottom hit 
19.99 l.195 26.96 3.247 2.320 -> bottom hit 
19.99 1.265 25.48 3.480 2.555 -> bottom hit 
19.99 1. 338 24.09 3.730 2.806 -> bottom hit 
19.98 1.415 22.80 3.998 3.075 -> bottom hit 
19.98 1. 495 21.59 4.285 3 .363 -> bottom hit 
19.98 1. 578 20.47 4.592 3.671 -> bottom hit 
19.97 1.666 19.42 4.922 4.002 -> bottom hit 
19.97 1. 757 18.44 5.275 4.357 -> bottom hit 
19.96 1.852 17.53 5.653 4.738 -> bottom hit 
19.95 1.952 16.68 6.059 5.147 -> bottom hit 
19.95 2.055 15.88 6.494 5.588 -> bottom hit 
19.94 2 .162 15.14 6.960 6. 062 -> bottom hit 
19.92 2.274 14.45 7.459 6 .573 -> bottom hit 
19.91 2.390 13.80 7.995 7.125 -> bottom hit 
19.90 2.510 13.20 8.568 7. 720 -> bottom hit 
19.88 2.635 12.64 9.183 8. 364 -> bottom hit 
19.86 2.765 12. ll 9.842 9.060 -> bottom hit 

Pr'?'!f\'R..C:::>''-1.. \,~'""\t:\~ 19.84 2.899 j 11. ~~I 10.55 9.~14 -> ~r;;:ttwm hit 
19.81 3.038 11.16 ll.31 10.63 -> bottom hit Co \-JC.. "E,.N..~\\ c~ 
19.78 3 .182 10.74 12 .12 11.52 -> bottom hit R-<::..\.:)\IE. 19.74 3.331 10.34 12.99 12.49 -> bottom hit P...\ 

o~tit-~"i 
(1. ~(') ?~-els) 

Page 1 



Duvall2.out 

19.70 3.485 9.969 13 .92 13.54 -> bottom hit 
19.65 3.645 9.623 14.92 14.68 -> bottom hit 
19.60 3.810 9.300 15.99 15.91 -> bottom hit 
19.54 3.980 8.999 17.14 17.22 -> bottom hit 
19.47 4 .157 8. 7l8 18.37 18.61 -> bottom hit 
19. 39~ 4.339 8.455 19.68 20.07 -> bottom hit " 

19. 31., 4.527 8.210 21.10 21.61 -> bottom hit :..'}.' ., 
19.22 4. 721 7.9'82 22.61 23.23 -> bottom hit 
19.12 4.922 7.769 24.23 24.91 -> bottom hit 
19.0l 5.129 7.570 25.97 26.66 -> bottom hit 
18.90 5.343 7.385 27.84 28.49 -> bottom hit 
18.78 5.564 7 .212 29. 83 30.40 -> bottom hit 
18.65 5.792 7.050 31. 98 32 .38 -> bottom hit 
18.51 6.028 6.899 34.27 34.44 -> bottom hit 
18.37 6.271 6.759 36.73 36.58 -> bottom hit 
18.22 6.523 6.628 39.37 38.80 -> bottom hit 
18.06 6.782 6.505 42.19 41.12 -> bottom hit 
17.89 7.050 6.391 45.22 43.53 -> bottom hit 
17. 71 7.327 6.284 48.47 46.04 -> bottom hit 
17.64 7.440 6.244 49.83 47.07 -> bottom hit 

-> surface reflection begins 
17.52 7.632 6.185 51. 94 48.75 -> bottom hit 
17.31 7.997 6.092 55.67 51.72 -> bottom hit 
17.08 8. 410 - 6.006 59.67 54.92 -> bottom hit 

11.l>I~ 16.83 I ti. sht 5.925 63.95 58.37 -> bottom hit 
'!..~~ 16.55 9.379 5.850 68.54 62.07 -> bottom hit ' ,, 
:..~\,...\~-=- 16.25 9.938 5.779 73.46 66.03 -> bottom hit ::,:, 

-...,:rl5 .93 10.55 5. 714 78. 73 70.27 -> bottom hit 
"""~"" \"-"i:: 15. 5 9 ll.22 5.653 84.38 74.80 -> bottom hit 

15.55 ll.29 5.647 84.97 75.27 -> bottom hit 
FAR.FIELD CALCULATION (based on Brooks, 1960, see guide) 
Farfield dispersion based on wastefield width of ll.29m 

--4/3 Power Law-- --Const Eddy Di ff--
cone dilution width cone dilution width distance time 

m m m sec hrs 
5.65 85.1 11. 6 5.65 85.l 11.5 80.0 19.7 0.0055 
5.65 85.0 12. l 5.65 85.0 12 .1 90.0 61.4 0. 017 
5.6 
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216/00 12:13 PM 
tsdcalcrev .xlw .xis 
AMMONIA.XLS 

AM1\1QNIA,·WATER QUALITY 
CRITERIA C~LCULATION 

NPDES Permit# 

Calculation Of Ammonia Concentration and Criteria for fresh water. Based on EPA Quality Criteria for Water 
(EPA 40015•86·001) and WAC 173-20~A. Revised 1-5~94 (corrected total ammonia criterion). Revised 
3/10/95 to calculate chronic criteria in accordance with EPA Memorandum from Heber to WQ. Stds 
Coordinators dated July 30, 1992. 

INPUT 
1. Ambient Temperature (deg Ci O<T<30) 

Ambient pH (6.S<pH<9.0) 2. 
3. 
4. 

Acute TCAP (Salmonids present- 20i absent- 25) 
Chronic TCAP (Salmonids present- 15; absent- 20) 

OUTPUT 
1. Intermediate Calculations: 

Acute FT 
Chronic FT 
FPH 
RATIO 
pKa 

Fraction Of Total Ammonia Present As Un-ionized 

2. Un-ionized Ammonia Criteria 
Acute (1-hour) Un-ionized Ammonia Criterion (ug NH3/Ll 
Chronic (4-day) Un-ionized Ammonia Criterion (ug NH3/L) 

3. Total Ammonia Criteria: 
Acute Total Ammonia Criterion (mg NH3+ NH4/L) 
Chronic Total Ammonia Criterion (mg NH3+ NH4/L) 

4. Total Ammonia Criteria expressed as Nitrogen: 
Acute Ammonia Criterion as mg N 
Chronic Ammonia Criterion as N 

DUVALL WWTP. WE:r SEASON 

14.2 
7.55 

20 
15 

1.49 
1.49 
1. 37 

17 
9.59 

0. 9061% 

127.5 
23.4 

14.1 
2.6 

11. 6 
2 .12 



216/00 12:14 PM 
tsdcalcrev .xlw .xis 
AMMONIA.XLS 

AN.IMC>NIA WATER·QUALI)PY 
CRITERIA· CA:LCUhA!FION 

NPDES Permit# 

Calculation Of Ammonia Concentration and Criteria for fresh water. Based on 5PA Quality Criteria for Water 
(EPA 400/5•86·001) and WAC 173-201A. Revised 1-5-94 (corrected total ammonia criterion). Revised 
3/10/95 to calculate ·Chronic criteria in accordanse wtth EPA Memorandum from Heber to WQ Stds 
Coordinators dated July 30, 1992 .. 

INPUT 
1. Ambient Temperature (deg C; O<T<30) 
2. Ambient pH (6.5<pH<9.0) 
3. Acute TCAP (Salmonids present- 20; absent- 25) 
4. Chronic TCAP (Salmonids present- 15; absent- 20) 

OUTPUT 
1. Intermediate Calculations: 

Acute FT 
Chronic FT 
FPH 
RATIO 
pKa 
Fraction Of Total Ammonia Present As Un-ionized 

2. Un-ionized Ammonia Criteria. 
Acute (1-hour) Un-ionized Ammonia Criterion (ug NH3/Ll 
Chronic (4-day) Un-ionized Ammonia Criterion (ug NH3/Ll 

3. Total Ammonia Criteria: 
Acute Total Ammonia Criterion (mg NH3+ NH4/L) 
Chronic Total Ammonia Criterion (mg NH3+ NH4/L) 

4. Total Ammonia Criteria expressed as Nitrogen: 
Acute Ammonia Criterion as mg N 
Chronic Ammonia Criterion as N 

DUVALL WWTP DRY SEASON 

18.4 
7.59 

20 
15 

1.11 
1.41 
1.32 

16 
9.45 

1. 3592% 

177 .3 
27.1 

13.0 
2.0 

10. 7 
1. 64 



216100 12:15 PM 
tsdcalcrev .xlw.xls 
AMMONIA.XLS 

Al\1MONIA WATER QUALITY 
CRITERIA CALCULATION 

NPDES Permit# 

Calculation Of Ammonia Concentration and Criteria tor fresh water. Based on EPA Qu~!ity Criteria for Water 
(EPA 400/5-86-001) and WAC 173-201 A. Revised 1-5-94 (corrected total ammonia criterion). Revised 
3/10/95 to calculate chron le criteria in accordance with EPA Memorandum from Heber to WQ Stds 
Coordinators dated July 30, 1992. 

INPUT 
1. Ambient Temperature {deg C; O<T<30) 

Ambient pH {6.S<pH<9.0) 2. 
3. 
4. 

Acute TCAP (Salmpnids present- 20; absent- 25) 
Chronic TCAP (Salmonids present- 15; absent- 20) 

OUTPUT 
1. Intermediate ca·lculatio:hs: 

Acute FT 
Chronic FT 
FPH 
RATIO 
pKa 
Fraction Of Total Ammonia Present As Un-ionized 

2. Un-ionized Ammonia Criteria 
Acute (1-hour) Un-ionized Ammonia Criterion (ug NH3/L) 
Chronic (4•day) u~~lonized Ammonia Criterion (ug NH3/L) 

3. Total Ammonia Criteria: 
Acute Total Ammonia Criterion (mg NH3+ .N;H4/L) 
Chronic Total Aminonia Criterion (mg NH3+ NH4/L) 

4. Total Ammonia Criteria expressed as Nitrogen: 
Acute Ammonia Criterion as mg N 
Chronic Ammonia Criterion as N 

DUVALL WWTP ANNUAL SERIES 

16.7 
7.58 

20 
15 

1.26 
1. 41 
l.33 

16 
9.51 

1.1694% 

155.8 
26.5 

13. 3 
2.3 

11.0 
1. 86 
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Dissolved oxygen concentration following initial dilution. 
References: EPA/60.0/6-85/002b and EPA/430/9-82-.011 

Based on Lotus File IDOD2 .. WK1 Revised. 19-0ct-.93 
DUVALL WW'f~ - PROPO$~i·e.:~~.:QUl'.f.'1UJI,( . ·''.' 

Wet S~ason Dcy Season 
OlU\onic . .i ,.Ql!JJ:cnic 

1. Dilution Factor at Mixing Zone Boundary: 64.1 71.1 

2. Ambient Dissolved· Oxygen Concentration (mg/l): 10.35 9.38 

3. Effluent Dissolved Oxygen Concentration (mg/l): 6.66 6.36 

4. Effluent Immediate Dissolved Oxygen Demand (mg/L): 0.5 0.5 

Dissolved Oxygen at Mixing Zone Boundary (mg/L): 10.28 9.33 

PWSPREADmocl.XLS\idoc:l2, Printed 2127/00 



Dissolved oxygen concentration follo'W'ing iiiitial dilution. 
References: EPA/600/6-8S/002b and EPA/430/9-82-011 

Bas\ed on LOtus Fife IDOD2.WK1 Revised 19-0ct.:'93 
.. . DW;ALL, WW!l~:;~.P.B.OPOSE~:'o~tkDU.~~.. .. .. . 

1. Dilution Factor at Mixing Zone Boundary: 

2. Ambient Dissolved Oxygen Concentration (mg/L): 

3. Effluent Dissolved Oxygen Concentration (mg/L}: 

4. Effluent Immediate Dissolved Oxygen Demand (mg/L}: 

Dissolved Oxygen at Mixing Zone Boundary (mg/L): 

PWSPREADmod.XLS\ldod2, Printed 2127/00 

Wet Season Dry Season 
cwo!iic .. . <O~~-pic: 

64.1 71;1 

10.ss 9.38 

6.66 6.36 
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10.28 9.32 
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Engineering Report 
The City of Duvall 

Wastewater Treatment Plant Outfall Improvements 

APPENDIX E 

Population and Flow Projections 



Parametrix, Inc. 
1231 Fryar Avenue P.O. Box 460 Sumner. WA98390·1516 
253-863·5128 • Fax: 253-863-0946 • www.paramemx.com 

Apri125,2000 
PMX# 216-3240-001/01 

Ms. Elizabeth Goode, Director of Public Works 
Pub lie W ork:s Department 
City of Duvall 
14525 Main St. SE 
Duvall, WA 98019 

Re: Letter Report 

Dear Ms. Goode: 

Conswtants m Engineering and E:nv1ronmenta1 Sc:ences 

In accordance with the scope of services with the City of Duvall, Parametrix is providing five (5) copies of 
this engineering analysis forecasting the future population and wastewater flows within the City's Urban 
Growth Area (UGA) and Urban Growth Area (UGA) Reserve. 

PURPOSE 

The purpose of the analysis is to: 

• Forecast the total population anticipated to occupy the City's current urban growth area (UGA) and 
the urban growth area (UGA) Reserve. 

• Estimate of the total wastewater flow generated from the UGA and UGA Reserve. 

• Estimate milestones for wastewater treatment plant improvements. 

• Recommend the size of the wastewater treatment plant upgrade. 

ANALYSIS 

The analysis focused on verification of previous population estimates within the UGA, forecasting population 
within the UGA Reserve, estimating total flows entering the City's treatment plant based on buildout of the 
City's UGA and UGA Reserve, and when buildout of the UGA and UGA Reserve will occur. To address 
population forecast, the elements of the analysis include: 

• The City of Duvall Planning staff provided an estimate within the UGA based on recent platted land or 
land pending plat population approval. The City has estimated that the City's population could 
increase to approximately 6,600 residents without further subdivision development within the UGA or 
UGA reserve area. This population estimate does not include development of all vacant lots within the 
older platted portions of the City of Duvall. See enclosed letter from Camille Chriest, dated January 4, 
2000, and Figure 1. 

• Parametrix calculated the additional acreages available for residential development outside the 
developed properties estimated by the City of Duvall but within the City's UGA and UGA Reserve. 

Ov.11•1v Seivice Tl1ro<1gh i:mplovee Ownersmp 
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• Population projections within the undeveloped portion of the UGA and the UGA Reserve were 
·calculated using land use densities and estimates for residential occupancies provided by the City 
Planning Department as shown on Table 1. 

• Parametrix's population forecast shown on Table 1 was compared to the population estimates 
provided in the City's 1994 comprehensive plan. It was noted that the comprehensive plan used 80% 
land utilization versus Parametrix' s 100% land use utilization for undeveloped acreage. It was also 
noted that the City's comprehensive plan included only a small portion of the total UGA Reserve 
within the population estimates. These two differences resulted in Parametrix' s forecasting a total of 
12,500 citizens in the UGA and UGA Reserve, which is 3,500 higher than the City's forecast of 9,000 
included in the 1994 comprehensive plan. 

Total estimated wastewater flow generated within the UGA and UGA Reserve was calculated using the 
following methodology: 

• Parametrix calculated the total wastewater flow using 85 gallons per capita per day of wastewater flow 
plus an III (infiltration/inflow) allowance of 500 gallons per acre per day for wet weather conditions, 
as shown on Table 1. 

• It was noted that the existing per capita flow is less than 85 gallons per capita per day. However, 
Parametrix recommends that the City use 85 gallons per capita· per day, which is consistent with 
similar sized communities and the 1998 Criteria for Sewage Works Design prepared by tlle 
Department of Ecology. 

To better understand the time schedule for plant expansion, Parametrix estimated the year that the UGA and 
UGA Reserve would reach 85% and 100% buildout. The methodology used to determine these milestones 
included: 

• Population trends were taken from planning documents previously prepared for the City of Duvall. 
The documents used for population trends include the 1990 Engineering Report prepared by 
Hammond Collier & Wade (Figure 1 enclosed), the 1996 General Sewer Plan prepared by Gray & 
Osborne (Table 2-1 enclosed), and the City of Duvall's Comprehensive Plan (Table 1 enclosed). 

• The population trends were superimposed on Figure 2 along with 85% of the buildout of the UGA and 
UGA Reserve, and 100% buildout of the UGA and UGA Reserve. 

• Estimated timeline trends milestones were approximated based on visual observation, as shown in 
Figure 3. 

RESULTS OF ANALYSIS 

Analysis of the City's population trends and flow forecast has determined the following: 

• Parametrix's population forecast is very similar to the City Comprehensive Plan with the following 
exceptions: 

1. The City Comprehensive Plan assumed 80% land usage for undeveloped acreage and did not 
include the total UGA Reserve area in the population forecast of 9,000. 
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2. Parametrix's population forecast assumes a higher percent of land usage within the UGA and 
estimates Duvall's population at 9,666 individuals. Parametrix's population estimation for 
build out of the UGA and the UGA Reserve area is 12,516. 

3. Parametrix estimates flow generated by the UGA and UGA Reserve area at a minimum of 1.75 
million gallons per day as maximum monthly wet weather flow. 

4. It is estimated that the City will reach 85% buildout of the UGA and UGA Reserve in year 2014. 

5. It is estimated that the City will reach buildout of the UGA and UGA Reserve approximately year 
2019. 

RECOMMENDATIONS 

Pararnetrix recommends the City consider expansion of the Duvall wastewater treatment plant for a minimum 
maximum wet weather flow of 1. 7 5 mgd. This recommendation allows the City approximately 1 O+ years 
between when the plant improvements have been completed and 85% capacity of the new treatment facility. 
It also allows the City five years to plan, design, and build future plant expansions. This should be sufficient 
time to plan and build the next plant expansion without requiring a future self-imposed moratorium on the 
service area. 

Parametrix also recommends that the City improve the outfall to accommodate a minimum of 1. 7 5 mgd with 
appropriate features to meet the existing plant NPDES permit requirements of .9 mgd. 

As previously discussed, Parametrix needs the City to review and concur with the recommended size of the 
plant expansion prior to finalizing the outfall analysis and proceeding with the treatment plant engineering 
report. I look forward· to discussing our findings with you and finalizing the plant expansion sizing 
requirements; If you have any questions in the interim, please feel free to call me at (253) 863-5128. 

Sincerely, 

MTO:jk 

Enclosures 

cc: Dwight Miller, P.E., Project Manager 



CITY OF DUVALL 
,..,-:---·--=::;-::::-::-~=-....,,......, · ~ .~. .] 0 nn @ !- 1 

January 4, 2000 
·- .. _ _-; \!) E , : 

/: .; . 

, ! JAN -6 2000 /Uf; 

. - t0ii_~-------i ~ J 

Michaef; OJlivant, P .E. 
Parametti."';,, Inc. 
P.O. Sbx.46Q 
Sumner,. Washington 98390-1516 

Dear Mike: 

• '., .. ,,. ""'· •nc. j' 
-· ··~·-·------ .... ·------i-

Per our discussion on Monday,, January 3, l applie.Q our estimated popUlation figures to a base' .. 
map to assist you in calculatirigthe estirriated futilre seWertieatinenrplant capacity. In review~E. 
the celJ.population numbers.i}ajlU,ded in os:..t;;8t!f PE~li~!]e Pla:i (pas:e 37), ~.!Calized .that we did. 
apply some population to th(T.i~an Grov.itii~ . Res@w~·{s.ee:ceUs so~and 54),:al:thou~ the· 
number~·~efar too low. ~O~'tthe densities ~~asstiirl~ij to be i.4 and 3.1 dwelifng units per· 
acre, w$.ch I.believe is a mucli, lower den8ity tlial'.l:wha;t·tw~ would be expected to accommodate 
in th~ gt~~; As a very co$~~ve estimat~~.~~ belieV.e:tliatapproximately one·third of the 
Uro~~\V'Ul Area Reserve should be 8 umtS~p~r acre. ;With· the·remaining. two-thirds at 3 units 
per acre~ . " .. 

!"'• 

The baj;~ ~p I used was ~vt)gped by Gray & Osborne· in conjun~tio'n with the 1996 General 
Sewer::pJlfu Update and doe~dri~lude cell numbers that correspond with those used in the City's 
Comprehensive Plan. You will probaj:)ly need to refer to the Official Zoning Map and Future 
Land UseMap(the colored map~ I gave you) as you do you;:·,~cula;ions, since.~thebasemap. I 
used does not.Show any of the zoning.designations. Please feeffreefo~ontast me at(425) 788 ... 
Z.77'J if you.ha,v.e any questions or if the information I have provided is not e~..actly what you need 
to do :ygµr wotk. . 

Enclosilr~s ... · "/, .. ' 

' .. ,,, ' 

P.O. Box 1300 • DuvalL Washington 98019 • (425) 788-1185 • FAX (425) 788-8097 
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Table 1 
L 

Population and Flow Projection, City of Duvall UGA&UGA Reserve Area Buildout 
-

i Prepared By: Cole Elliott/Michael Ollivant P.E. , Parametrix Inc. Date: 1/20/99 

Total Flow-

Capita I Max Month 
Description Acres ERU's/AC ERU's {1) ERU Capita Flow/Capita GPO (2) Wastewater Flow l&I GPAD (3) Wet Weather 

Information P.rovided by Duvall I .. 
OFM Baseline Population 4/1/99 4435 85 37697'5 , 376975 
Final Plat Approved 176 515 85 4377'5 43775 
Preliminary Plat Approved 273 589 85 50085 ! 50065 
Pending Preliminary Plat Approval 274 1062 85 9027D i 90270 
I"& I for Existing/Pending Developed Property (4) 856 I 500 428000 

Total Population/Flow, Existing/Pending Developed Prop. 6601 989085 

L 

Additional Undeveloped Property in UGA (5) 

l Area A: Zoning Designation; R3 37 3 11 ·1 3.25 361 85 3068'5 500 49185 
Area B: Zoning Designation; R3 68 3 204 3.25 663 85 56355 500 90355 
Area C: Zoning Designation; RB 4 8 32 2.25 72 85 6120 ' 500 8120 
Area D: Zoning Designation; R3 20 3 60 3.25 195 85 1657;5 500 26575 
Area E: Zoning Designation; R4.5 4 4.5 18 3 54 85 45~ 500 6590 
Area F: Zoning Designation; R4.5 18 4.5 81 3 243 85 20655 500 29655 

l. 

Area G: Zoning Desianation; R6 3 
. 

3.25 85 246'5 500 3965 3 9 29 
Area H: Zoning Designation; RB 7 8 56 2.25 126 85 10710 500 14210 
Area I: Zoning Designation: R3 10 3 ~o 3.25 98 85 8330 500 13330. 
Area J: Zoning Designation; R4.5 22 4.5 99 3 297 85 25245 500 36245 
Area K: Zoning Designation; R3 89 3 267 3.25 868 85 73780 500 118280 
Area L: Zoning Designation; R3 6 3 18 3.25 59 85 5015 500 8015 
Total Anticipated Population/Flow, Total UGA 9666 1393610 

L 
Additional Undeveloped Property UGA Reserve Area (5) 
Area M: Zoning Designation; RB 76 8 608 2.25 1368 85 116280 500 154280 
Area M: Zoning Designation; R3 152 3 456 3.25 1482 85 125970 500 201970 

Total Anticipated Population/Flow, UGA Reserve - . 2850 356250 
J. 

' 

Total Anticipated Future Population/Flow, UGA and UGA Reserve 12516 1749860 -(1) ERU Equivalent Res1dent1al Unit 
(2) GPD = Gallons Per Day 

(3) GPAD = Gallons Per Acre Per Day or l&I Assumed at 500 GPAD maximum 
(4) I/I = Infiltration and Inflow of Storm Water Entering the Duvall Sanitary Sewer Collection System 
(5) See Attached Figure 2 for Parcel Locations. Parcels Refer to Currently Undeveloped Parcels That are Not Pending City Review I Approval 

l 
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TABLE2-l 

City of D~vall - Pc>JiW.•tion Growth Projections 

-- r 
I o] 

I 

1 C/M/17.8 -ol 01 7 
i 

2 M/17.8 46i 641 64j 86. 
3 M/16.0 ol 241 241 45 i 

I I 
4 c oj 01 01 0 
5 c OJ oJ oj 0 
7 M/1.9 3J 51 I 51 ! 93 . 

I I I lOM M/13.3/20 2 ... ' 231 231 23 .:>• 
I 

3151 3151 !OR RJ1n .1110113 .311s 78l 323 
! 

12 R/3.9 104 1041 104 104 
13M M/17.8 . I 

54 0 

~~I 
12 

13R R/17.8 5 321 41 
14M I 

j 

i 

14R M. :6~~:St8. 9 2421 
I 

2421 242! 242 * 
i 

15M I 
I 
I 

lSR R/17.8 51 261 26 55 
16 M.115A 258\ 258i 

'~-;~ -~ .. 
258,.. 258 

17.M M/15 ol 251 25 25 
17R I 

13i * R/2.1 131 13 13 
i 

341 18 R/1.7/5.8 
101 67 49 

19M M/15 21 108 108 108 
19R i I i I 

i ! I 
20 R/3.3/5.8 1801 180l 232 295 

I I 21 C/R/10 201 1811 181 181 
22 C/R/10 201 211 27, 6~ 
23 c ! ol ol 0! 0 

: I 
24 R/3.0 63i 96! 96] 98 

I 

25 R/2.7/3. l lOi 10! lOi 
i 

184 
26 R/3.1 10! 1.., I .:>· 581 176 
27 Rl4.0 153i 1531 1531 153 * 
28 RJ3.5 183! 

i 
189 183: 183' 

RJ5.8 
I 

29 15' 15' 18i 89 



TABLE 2.;l can't. 

City of Duvall - Population Growth Projections 

30 R/2.3/3.1 68j. 1741 

~~~!_. 217 
I .... 

31 R/3.1/5.8 221 :2841 445 
32 R/2.7/3.l 85 3131 31~.J 274 

33 R/3.1/5.8 1821 1821 182! 31~ 
I 

l't~· 34 R/1.3/3.1 l07i 107! 1301 
35 29/ 

i 
164·1 R/2.3/3.l 121 i 21:6 

36 R/3.1 26! 26; 4141 348 
37 R/3.1/10 291 333, 3511 41>$ 

I 
669i 6~9,, 38 R/1.5/3.1/10 981 669 

I 
39 R/2.3/3,1/10 137 15oi 3691 32:& 
40 R/2.813.1/10 393 

I 

453 584i 6.J,$, 
41 R/2.6 205 205 20Si 211 

.... i ' .i 
42 R/2.3 1241 124 . 13.71 172 
43 R/6.3 2641 264i 264 2b•4 * 

237i 
' 44 R/2.4/3.1 43.6i 436! 43,6 I . j I 

45 R/3.1/2.3 98 '2191 219: 2b8 
46 R/3.1 16 16.i 30i 68 

286; 
I 

47 R/2.0/3.l 0 286i 375 

361 
;· 

I 

49 R/UGR/Sch I ' 
50 R/2.3/UGR 36i 36j 36 

f ." 

31 51 UGR 3. 31 3 * 
' 131 52 UGR 13 13'1 13 * 
' 

53 UGR 16 16 161 16 * 
23! 

I 
54 R/3.1/UGR 168 1681 138 

l 
I I 

Total Pop.= NIA 38751 6787 7845! 8910 

NOTES: ~. ~- "'-

*indicates cell is now exceeding residential build-Out capaeify as defined by Final EIS - i99S. 

{1 l M = mixed; R = Residential; C = Commercial; Sch= Future School; UGR = Urban Growth Rese 



TABLE 1 

Population change 
City of Duwall Cincorporatecl.1913) 

Dwell Plannin; AMla c~ Tract 324),_ I 
i:tn; ccu,ry. I I 

Pue•t Sound CZ:il'IQ/l:lts8P/Snaft111111illh/Piar-ca Coal I I I 
State ot Washil'llJtan I 

I 
I I I 

Uni tlld St:aus · 1 I I I 

1900 
,~;o· · 
1~ 
193Q 
1V'Q 
1'?-50 

i9':0. 
1~ 
1980 

1990 
2000· 

Pttre:9m: ~ 1:11-~ 

19oiM'10 Z1'~'U 
1'11M9ZO 15.Z: 
19ziM 930 15 .6:: 
1m~t940 1.n 
1~0~1950 14.!: 
1950•1960 1!.7% 
1960•1970 13.4: 
1970~1980 

1980ii990 

1!9Q'i'.2000 

10,.0.: 
10.a 
7.1% 

120.4% 
ia.a: 
15.:Z:: 
n. 1: 
37.0% 
19.9': 

19.6:: 

21. 1: 
12..3: 
13. 1% 

n.3% 
45 • .U 
26.S:: 
2a.Z: 
15.S: 
zz.n 
14.S: 

a.11.1: 
r.s.z: 
27.6% 
24.0% 
9.SX 

1a. :-: . 126. 1: 
12.-6% 64.0:: 

.z.z.s: 
17.0% 
0.9% 

r.o.z: 
75.9': 
20.1: 

2!1C.O: 
55.Z: 

---------·-----------------------------------------------------·-------·-----· SclufC:a: 
us luNMI ot the ~- evrr.nt: Po!:Ulaticn leparu, seri"es 1'•?5, ll\lli:ler 101!, 

Mia Sarin 14: faM:ll ltym1.a births/~, mrtal.ltyll81.2 years of ap, 

500,000 yurly net i-i;ratlan. 
WIM!fti,,;tan Stau, Off.I~ of Ftn.1Clal Man91wnt, F-tin; Dlvisian, 

1987 Poi:iulatian TMll"ICls fer Wullin;tcn suu 
PUPt ~ ~H oi ·Cov.~u, """"t Sound Tran:t&, .11.N 1988 
1:11'111 COl.Wl?Y Plamin; Division, ~1.•i• llwr Valley C-.,ity Ph1n 

DEIS, 19&! can- •ic:ll:IOint ~lacicn nti•tnl 

Th• IMo,..tlcn Pl'Hi, Al-.c of \luhin;tan c-tln ' Cltin, 1990 

Alternative population projections 
Jluget Scan:I leoi,-L Coin::l l Cf'SlC) C3> 

l:ina ~ ltillh tf'lllltll nti•t• en I 
1:1~ County lw ll"Glfttl wti•t• (1) I I 

vac:ant L-Vl:lulldina peraiu C2> I I I 
~tiill t....C aetbcd CZ) I l l I 

1.innr tl'Wld utr~Ltn <2> I l l I I 
-·------·------------·-------------------------------------··----------------· 
1990 2,770 z,m 2,770 2,770 2,770 2,77C 
1995 2,44(1 2,927 3,203 1,650 2,600 
2DDO 2,996 6, 135 4, 183 1,990 3,500 
20i0' ~.~QO 

).' ··. 

Parcll!'\t CIW'l;e by 5 yHI' inc,._,U 

1991>-1995 •11.9% s.n 15.6% •40.4% •6.1% 
1995·2000 22~~ 109.0:: 30._6% 20 • .s;t, 34.6% 
1990·2010 206.9': 

---~--~---•9;••··········--------.----------------------------·············------
SCIUl"CH: 

1990 astiMtn baaed on LIS iUMtau of the c-. 
Ci> l:in; COU'lty Plllftl'ling Division, Snoquiilaie Valley Caalu'\lty Plan 1988. 
C2> DI.Mill P\.,.,,i"ll C-iuion, Dw•t\ io-ral S-1' Plan, 19!9. 
Cl> Puget SCU'ld lavicnal CCll!Cll, April 199Z. 

·\. -

~/4~~~ 
,.q_,,4,1(./ 

Ov"""// 

. "\-.: 



24 November 19Sl2 

Duvall Compr11nanlliw Plan Update - Residential hOldino capacitiea 

Low growth scenario - proposed new :zoning densities - proposed uitan growth area 
Plus high economic options w/o plateau 
w/portions of cells 2'1/22/Z3 as employment and 34135 and other residential·additions 

u11tabloactes 

I nunibOr planed Iota 
I I remaining undvpd acreage 

I I I percsnt buildable 
I I I I buildael• acreage 

I 1 I I I land uee 

I I I I I 
I I I I I 

dwolling,unitllbuildable acreage 
I l\Ulnber dwelling units 

I l I I I I I platted lots plus potential du' a 

unit 
1 

2 
3 
4 

5 
IS 

7 
10 

11 

12 
13 

14 

15 

16 

17 
11 
19 

20 

21add 

31 

I I I l I I I I perlCllliciwoUing unit 
l I I I I I I I I number of penon1 
I 1 I I I 1 1 1 J I 

Q.9 

4.3 
5.0 
4.1! 

12.0 
2.8 

19.1 
24.S 

5.0 
a.a 
a.7 
7~ 

0.3 

2.5.8 

e.s 
7.4 

12.f! 
%0.2 
e.o 

12.5 
2.5.1 
10.1 

S.7 
30..3 
10.1 
10.5 

4.0 

24.0 
12.0 
17.2 

3.0 
25.0 

6.1 
22.4 
19.4 
34.1 

5.9 

a 

34 

19 

1S7 

%3 
58 

71 

48 

60 

16 

f!3 

16 

12.3 ~ 

1.1 IO'lla 

0.9 IOIMI 

7.4 80% 

s.o IOl\4i 

2.5.1 IOlMi 

10.5 IOl\4i 

4.0 IOlMi 

24.0 IOlMi 

3.0 IO'"-
. 25.0 IO'Mi 

. 22.4 IOlMi 

34.1 IOIMI 

f.~~?..~·:tiu~~}':Wi 
>eommunlty buSineH/mxthntr:J:l&l'IC 

u;-~ 
-~' ~ 

0.9 :reaidenlf&l,';;;;'lir- 1&.0 

~ntiai'2tr:12~Ii i2.0 
5.1 

11.0 
1.0 

5.1 

4.5 

~;eSidimt1'f.;. .~:s"#W' 
4.8 ;~ffldefitfai':;'~.5::w::: 4.5. 

%0.1 ~=;~,:::;.;,..; a.o 

UR;:' 
3.2 · residential'• el-2."'''''''' 

3.1 
2.4 

,9.2 ~EE:f ,~:ra}~1t 
2.4 ?;~.u~.·~~(~,:~8.~:m: 

20.0 : residential:';;;. e~:t·:,;:::. 

::~~~" 

2.4 

4.5 
3.1 

4.5 

3.1 

0 
118 

11 

13 

22 

160 

29 
a 

48 

11 

62 

81 

as 

a 2..5 
118 2..5 

18 2.0 
19 2.5 
1S7 2.5 

13 
t: 

2.0 
%3 3.0 
58 2..5 

2.7 2..5 

71 2..5 
22 2..5 

UIO 3.o 

2fJ 3.1 
a 2.0 

48 3.2 
49 2..5 
eo 2..5 
11 2..5 
e2 3.1 
11! 3.1 
81 2..5 
f!3 2..!i 
15 3.1 
ie 3.1 

Q 

0 
0 
Q 

Q 

0 
Q 

20 
295 

0 
0 

as 
Q 

Q ... · 
32 

"" 143 
0 

2e 
e; 

'145 
Q 

trf 
Q 

171 
54 

0 
~1 

Q 

0 
Q 

0 
11 
15 

149 
123 
150 

'l:! 
11113 

50 
202 
151 
2153 

50 
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Engineering Report 

The City of Duvall 

Wastewater Treatment Plant Outfall Improvements 

APPENDIX F 

Extension of Time for Outfall Relocation and 
April 1, 2000 NPDES Permit 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
Northwest Regional Office, 3790. 760th Ave S.E. •Bellevue, Washington 98008-5452 • (425) 649-7000 

March 10, 2000 

The Honorable Glen Kunz 
Mayor, City of Duvall 
P.O. Box 1300 
Duvall, WA 98019 

Dear Mayor Kunz: 

Re: City of Duvall PCHB 91-67 
Request for Time Extension for Relocated WWTP Outfall 

··-·-· ---- ··------·· . ··-----! 

This letter will acknowledge receipt of the transmittal from the Duvall Public Works 
Department dated August 23, 1999, responding to the Draft NPDES Permit requesting an 
extension oftime for relocating the current outfall to the Snoqualmie River. 

Following review of this written request, the following has been determined: 

1. In accordance with paragraph 3 of PCHB 91-67 Stipulation and Order of 
Dismissal, approval is hereby granted extending the date for submission of the 
plans and specifications for construction of the new outfall to December 31, 
2002. 

2. In accordance with paragraph 3 of PCHB 91-67 Stipulation and Order of 
Dismissal, approval is hereby granted extending the date for completion of 
construction of the new river outfall to July 31, 2004. 

Sincerely, 

:tz!JL 
Water Quality Manager 

IBG:DEW:ct 

cc: Ron Lavigne, ATG 
NWRO Central Files NPDES 6.4 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 

r-t r- (""\ r::: I \/f: D 

MAR 2 0 2000 
CITY 

OF DUVA.LL 

Northwest Regional Office, 3190 • 160th Ave S.E. • Bellevue, Washington 98008-5452 • (425) 649-7000 

March I 0, 2000 

CERTIFIED MAlL 
7099 3220 0000 1119 7993 

The Honorable Glen Kuntz 
Mayor, City of Duvall 
PO Box 1300 
Duvall, WA 98019 

Dear Mayor Kuntz: 

RE: NPDES Permit Issuance 
City of Duvall Wastewater Treatment Plant; Permit No. WA-002951-3 
Expiration Date: June 30, 2004 

Under the provisions of Chapter 90.48 RCW Water Pollution Control Laws as amended and 
the Federal Water Pollution Control Act (The Clean Water Act) Title 33 United States Code, 
Section 1251 et seq., the enclosed NPDES Permit No. WA-002951-3 is hereby issued to the . 
City of Duvall Wastewater Treatment Plant located at 14525 Main Street, Duvall, WA (King 
County). 

The permit authorizes the Permittee to discharge secondary treated and disinfected effluent to 
the Snoqualmie River subject to the terms and conditions of the permit. 

Pursuant to RCW 90.48.465, a permit fee will be assessed. Semi-annual notices for payment 
will be mailed to you from our office in Olympia. 

Any person feeling aggrieved by this NPDES permit may obtain review thereof by application, 
within 30 days of receipt of this permit, to the Washington Pollution Control Hearings Board, 
Post Office Box 40903, Olympia, WA 98504-0903. Concurrently, a copy of the application 
must be sent to the Department of Ecology, Post Office Box 47600, Olympia, WA 98504-
7600. These procedures are consistent with the provisions of Chapter 43.21B RCW and the 
rules and regulations adopted thereunder. 



The Honorable Glen Kuntz 
Mayor, City of Duvall 
March l 0, 2000 
Page2 

Any appeal must contain the following in accordance with the rules of the hearings board: 

a) The appellant1s name and address; 
b) The date and number of the permit appealed; 
c) A description of the substance of the permit, that is the subject of the appeal; 
d) A clear, separate, and concise statement of every error alleged to have been 

committed; 
e) A clear and concise statement of facts which the requester relies to sustain his 

or her statements of error; 
f) A statement setting forth the relief sought; and 
g) A copy of the order, decision, or application appealed from. 

An application for permit renewal must be made at least 180 days prior to the expiration date 
of this permit. If at any time during the term of this permit a question should arise regarding 
the permit or discharge, or if there is a significant change in the discharge or operation, please 
contact Dave Wright at ( 425) 649-7059. 

Also enclosed is Ecology's Fact Sheet and a pre-printed Discharge Monitoring Report 
(DMR) form with a key for codes used. Please note that your permit limits, frequency, and 
sample type are printed in the shaded areas of you DivfR. Please make copies as needed for 
your submittals. If no discharge occurs during a monitoring period, you must still submit a 
DMR with a statement that no discharge occurred. Copies of the Discharge Monitoring 
Report (DivfR) forms have been forwarded to the public works department with a copy of the 
permit. 

Sincz 
hn H. Gly 

Water Qualit anager 
Northwest Regional Office 

JHG:TM:tm 
Enclosures 

cc: John Light, City of Duvall Public Works 
Bev Poston, Permit Fee Unit 
Laura Fricke, Municipal Unit Supervisor 
Dave Wright, Facility Manager 
Chris Smith, WPLCS 
Central Files: WQ 1.1, W A-002951-3 



MAR 2 0 2000 

CITY OFf WLAu 
DISCHARGE MONITORING REPOR lu1v1R) INSTRUCTIONS 

To avoid processing delays and the need to resubmit your D1vfR.'s, please 
comply with the following requirements: 

• Enter the monitoring period at the top of the form. Monitoring periods 
consist of a calendar month or months (quarterly reporting). (For 
example, July 1-July 31, not June 27-July 27) 

• The forms must be received at the Department of Ecology Northwest 
Regional Office by the date specified in your permit. Address the 
envelope to the attention of Chris Smith, WPLCS Coordinator, 
3190 160th Avenue SE, Bellevue, WA 98008-5452. 

• All entries on the forms must be in ink or typewritten. The forms must 
be signed in ink by the responsible official for the facility or by a person 
who has been designated authority to do so in writing by the responsible 
official. The Department must have a record of the designation letter on 
file to accept signatures by persons other than the responsible official. 

• Circle permit violations and provide a written explanation of the cause of · 
the violation and remedies used to correct the problem. The number of 
Violations must be entered on the D11R form under the "No. Ex" column 
on the right side of the Dlv!R. form. See the instructions on the back of 
the D:MR form for details on how to fill in that column. · 

• Failure to report the results of tests required by your permit is a permit 
violation. If your facility did not discharge during the monitoring period, 
indicate by checking the box in the upper right hand corner for no 
discharge. Items that are not required for the monitoring period (such as 
tests done once per quarter) should be labeled "NA" for not applicable. 

If you encounter difficulty using the enclosed form, contact your facility 
manager. Enclosed are double sided forms. Keep at least one blank form to 
photocopy. You are responsible for keeping forms on hand for use at your 
facility. 

Questions; contact Chris Smith, WPLCS Coordinator, ( 425) 649-7214. 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
Northwest Regional Office, 3190 • 160th Ave 5.£. •Bellevue, Washington 98008-5452 • (425) 649-7000 

March l 0, 2000 

CERTIFIED .MAIL 
7099 32.ib 0000 1119 7993 

The Honorable Glen Kuntz 
Mayor, City of Duvall 
PO Box 1300 
Duvall, WA 98019 

Dear Mayor Kuntz: 

RE: NPDES Pennit Issuance 
City ofDuvall Wastewater Treatment Plant; Pennit No. WA-002951-3 
Expiration Date: June 30, 2004 

Under thepr.9Vi~~ons of Ghapt~r 90.48 RCW Water Pollution Control Laws as amended ancl · 
the Federal Water Pollution Gontrol Ac.t (The Clean Water Act} Title 33 United States Code, 
Section lZ?l ets.eq" the ericlQ$.~O NPD:gS,Permit No,WA-002951,,.3 is hereby is~ued tothe 

. . .... J . . 

City of Duvall Wastewater TreatmentPlant located at 14525 Main Street, Duvall; WA (King 
County). 

The permit authorizes the Permittee to discharge secondary treated and disinfected effluent to 
the Snoqualmie River subject to the terms and conditions of the permit. 

Pursuant to RCW 90.48.465, a permit fee will be assessed. Semi-annual noti~~s for payment 
will be mailed to you from our office in Olympia. 

Any person feeling aggrieved by this NPDES permit may obtain review thereof by application, 
within 30 days of receipt of this permit, to the Washington Pollution Control Hearings Board, 
Post Office Box 40903, Olympia, WA 98504-0903. Concurrently, a copy of the application 
must be sent to the Department of Ecology, Post Office Box 47600, Olympia, WA 98504-
7600. These procedures are consistent with the provisions of Chapter 43 .2 IB RCW and the 
rules and regulations adopted thereunder. · 



The Honorable Glen Kuntz 
Mayor, City of Duvall 
March 10, 2000 
Page 2 

Any appeal must contain the following in accordance with the rules of the hearings board: 

a) The appellant's name and address; 
b) The date and number of the permit appealed; 
c) A description of the substance of the permit, that is the subject of the appeal; 
d) A clear, separate, and concise statement of every error alleged to have been 

committed; 
e) A clear and concise statement of facts which the requester relies to sustain his 

or her statements of error; 
f) A statement setting forth the relief sought; and 
g) A copy of the order, decision, or application appealed from. 

An application for permit renewal must be made at least 180 days prior to the expiration: date 
of this permit. If at any time during the term of this permit a question should arise regarding 
the permit or discharge, or if there is a significant change in the discharge, or operation; please 
contact Dave Wright at (425) 649-7059. 

Also enclosed is Ecology's Fact Sheet and a pre-printed Dis.charge Monitoring Report 
(DMR) forin with a key for codes used. Please note that your permit limits, freqti~ncy~ and 
sampletyp~ are printed in the shaded ar¢as of you D:MR Please make copies as needed for · 
youf submitta.ls. If no discharge occurs during a monitoring period., you must still submit a 
DMR with a statement that no discharge occurred. Copiefofth~ Discharge Monitoring · 
Report (D.MR.) forms have been forwarded to the public works department with a copy of the 
permit. 

Sin2 ... · ... hnH.Gl~ 
Water Qual~anager 
Northwest 'Regicinal Office 

JHG:TM:tm 
Enclosures ·· 

cc: John Light, City of Duvall Public Works 
Bev Poston, Permit Fee Unit 
'Laura Fricke, Municipal Unit Supervisor 
Dave Wright, Facility Manager 
Chris Smith, WPLCS 
Central Files: WQ 1.1, WA-002951-3 

' \ 
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Permit No. WA-002951-3 

Issuance Date: March 10, 2000 
Effective Date: April 1, 2000 
Expiration Date: June 30, 2004 

NATIONAL POLLUTANT DISCHARGE ELTh1INATION SYSTEM 
WASTE DISCHARGE PERNIIT No. WA-002951-3 

Plant Location: 

14525 Main Street 
Duvall, Washington 

State of Washington 
DEPARTMENT OF ECOLOGY 

Northwest Regional Office 
3190 - 160th Avenue SE 

Bellevue, WA 98008-5452 

In compliance with the provisions of 
The State of Washington Water Pollution Control Law 

Chapter 90.48 Revised Code of Washington 
and 

The Federal Water Pollution Control Act 
(The Clean Water Act) 

Title 33 United States Code, Section 1251 et seq. 

CITY OF DUVALL 

P.O. Box 1300 

Duvall, Washington 98019 

Receiving Water: 

Snoqualmie River 

Water Body LD. No.: Discharge Location 

WA-07-1100 Latitude: 47° 43' 2011 N 
Longitude: 121° 59' 37" W 

Plant Type: 

Oxidation Ditch 

is authorized to discharge in accordance with the special and general conditions that follow. 

Qif!/~ 
AhnH.Gly 

Water Quality Manager 
orthwest Regional Office 

Washington State Department of Ecology 
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SUMMARY OF SCHEDULED PERMIT REPORT SUBMITTALS 

Permit Submittal Frequency First Submittal Date 
Section 

S3. Discharge Monitoring Report Monthly 

S4. D. Infiltration/Inflow Evaluation Annual January 1, 2001 

S6.F. Industrial User Survey If required 

S9.C. Chronic WET Compliance Report 1/year July 1, 2000 

Gl. Notice of Change in Authorization As necessary 

G7. Application for Permit Renewal l/permit cycle December 3 1, 2003 
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SPECIAL CONDITIONS 

SL DISCHARGE LIMITATIONS 

A Effluent Limitations Low River Flow Period 

All discharges and activities authorized by this permit shall be consistent with the 
terms and conditions of this permit. The discharge of any of the following 
poUtitant-s, more frequently than, or at a c0ncentration in excess. of, that authorized 
by this permit shall constitute a violation of the terms and conditions of this 
permit. 

Beginning on the ef.fective,date 0f1his permit and lasting through the expiration 
date, the Permittee is authorizeq t<? discharge municipal wastewater at the. 
permftted location during Aiigust, September, and October subject to the 
following limitations: 

EFFLUENT LIMITATIONS2
: 

,,. .'· .1. 
OUTFAJ;..i #.0.Ql . ' ~.. ~ '• . 

Parameter Average Monthly Aver~ge Weejµy .. . .. 

Carbonaceous Biochemical 18..3 mg{L; (11,4 lbs./day) 27.5 mg/L, (172 lbs./day) 
Oxygen Demand ( 5 day) 

Total Suspended Solidsb 30 mg/L, (188 lbs./day) 45 mg/L, (281 lbs./day) 

Fecal Coliform ~ac;t~J.i~ . 200 cfu/ 100 rnL .. 400 cfu/100 m.L,., . .. . ' : .. ·~ .. ;-; . ~ ".. : 

pfr Daily minimum is equal to or gi::eater than 6 and the daily 
maximum is less than or equal to 9. 

Parameter Average Monthly Maximum Daily 

Total Ammonia (as NH3-N) 1.2 mg/L (7 .5 lbs./ day) (12.5 lbs./day) 

Copper 4.6 ug/L (0.029 lbs./day) 9.3 ug/L 

Mercury 0. i µg!J,, (Q,90:06 lbs;/l;i!l.y) o.~ ug/L 

Silver .0.4 ug!B.(0.907, lbs./d~y)_ 0.8µ~- .. .. ,, ..... 

Zinc 35.4 u~ (0.2~111,?~.ld.~Y) 71 ug/L 

8The average'. montNY, and w~eldy efl'lµetit I.imXt~tions ate "ba.se4 _ori the ?rithm~tic mean 'Of the 
samples taken with'th~" ex.ceptfori 9f'f~c~!-'.CQ1.!fcirhl.; w1liCh is bas'ed Oi1'fhe gepmetric me~a.n::, ::i . 

~-· ........ -·····--··· . 

bThe .average monthly effiuent concentration for TSS shal! not exceed 30 mg!r., ot 19 percent of 
the respective monthly average influent concentrations, whichever is more stringent. 

clndicates the range of permitted values. 
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B. Effluent Limitations High River Flow Period 

All discharges and activities authorized by this permit shall be consistent with the 
terms and conditions of this permit. The discharge of any of the following 
pollutants more frequently than, or at a concentration in excess of, that authorized 
by this permit shall constitute a violation of the terms and conditions of this 
permit. 

Beginning on the effective date of this permit and lasting through the expiration 
date, the Permittee is ,authorized to discharge municipal wastewater at the 
permitted location during November through July subject to the following 
limitations: 

EFFLUENT LI.MITATIONSa·: OUTFALL# 001 

Parameter Aver11ge ~onthly A ver~ge Weekly 

Carbonaceous Biochemical 25 mg.IL, 188 lbs./day 40 mg.IL, 300 lbs./day 
Oxygen Demandb (5 day) 

Total Suspended Solidsc 30 mg!L, 225 lbs./day 45 mg/L, 338 lbs./day 

Fecal Coliform Bacteria 200 cfu/100 mL 400 cfu/ I 00 mL 

pft Daily minimum is equal to or greater than 6 and the daily 
maximum is less than or equal to 9. 

Parameter Average Monthl.y Maximultl Dai~y 

Total Ammonia (as NH3-N) 5 mg/L (37.5 lbs./day) 8 mg.IL (60 lbs./day) 

Copper 5.3 ug/L (0.040 lbs./day) 10.6 ug!L 

Mercury 0.1 ug!L (0.0008 lbs./day) · 0.3 ug/L 

Silver 0.4 ug/L (0.003 lbs./day} 0.9 ug!L 

Zinc 40.7 ug/L (0.306 lbs./day) 81.7 ug!L 

aThe average monthly and weekly effluent limitations are based on the arithmetic mean of the 
samples taken with the excepticm of fecal coliform, which is __ based on the geometric mean. 

bThe average monthly effluent concentration for CBOD5 shall not exceed 25 mg/L or 25 percent 
of the respective monthly average influent conce,ntration,s, w~i.!'.::hever is more stringent. 

cThe average montll\y. effluent coJ1centration fo.t;' 'T$S $haIL.11Qt ~?'c~eci ~ 0 mg!L or 19 percent of 
the respective m0i1thly. a.vef~ge influent concentration~, whicp~veri$ [lpre.$.trypg~r;it. . ... 

dlndica~es the range of permitted values. 
.· 



Page 7 of26 
Permit No. WA-002951-3 

C. Mixing:Zone Descriptions 

The maximum boundaries of the mixing zones are defined as follows: 

Outfall 001: 

1. The width of the mixing zone is limited to 35 feet and is located adjacent 
to the right riverbank. 

2. The length of the mixing zone is limited to 400 feet total length. The 
rnixjng zone extends ~OQ.feet µ,pstream and 300 feet downstream of the 
diffusion structure. The flow of the river available for chronic dilution in 
the mixing zone is limited to 25 percent ofthe 7Q20 flow of 465 cfs; 
therefore, the flow available for chronic dilution is limited to a maximum 
of 116.25 cfs. The Chronic Dilution Factor DFc= 10.4 

3. The length of the zone of acute criteria' exceedance is limited to 10 feet 
upstream and 30 feet downstream of the diffusion structure. The flow of 
the river available for acute dilution is limited to 2- i/2 percent of the 7Q20 
flo.w of 465 cfs; th~refqte, the flow available for acute-dilution is ljffilted 
to a ma.xlmum or' l l .6i" cfs. The Acute Dilution Factor DFa = 2.0 

D. Compliance A'5.sessmentfor Metals 

All metals are to be analyzed as total recoverable metals Section 4.1.4 (Methods 
for Chemical At1.alysis of Water and Wastes, 1979) using the methods, detection, 
and quantitatiori levels speCified below: 

1. Copper 

The method detection level (MDL) for copper is 1 µg!L. using graphite 
furnace~·afomic absorption spectrometry and method number 220.2 from 
40 CFRPart 136. The quantitation level (QL) for copper is 5 µg/L 
(5 x MDL). 

2. Mercury 

The method detection level (MDL) for mercury is 0.2 µg/L using cold 
vapor extraction absorption spectrometry and method number 245.1 or 
245 .2 from 40 CFR 136. The quantitation level (QL} fur mercury is 
1 µg/L (5 x MDL). 

3. Silver 

The method detection level (MDL) for silver is 0.2 µgf;L,using graphite 
furnace atomic absorption spectrometry and method number 272.2 fro~ 
40 CFR 13"6. The qua.ntitation level (QL) for silver is 1 µg/L (5 x'NIDL).-

4. Zinc 

The method detection level (MDL) for zinc is 5 µg/L using flame atomfo 
absorption spectrometry and method number 289. l from 40 CFR D6. 
The quantit~tion level (QL) for zinc 25 µg/L (5 x MDL). 
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For copper, silver, and zinc compliance with the p:iaximurri. daily limit shall be 
made by direct comparison of the effluent limitation and the sample measurement. 

For mercury because the maximum daily effluent limit is belo.w th.e ql!antitation 
limit, the quantitation limit (QL) will be used for assessment of compliance with 
the effluent limit. In this case, for mercury, if the effluent concentration is below 
1 µg!L, the Permittee shall report the measured vah.le with the qualifier NQ for 
non-quantifiable. 

Values for compliance with average monthly concentration limitations and 
average monthly mass-based limitatfons will be calculated as follows: 

Measurements below the .MDL = 0 
Measurements greater than the MDL = measurement 

S2. MONITORING REQUIREMENTS 

A Monitoring Schedule 

mlliil!t>R~~~l-Ell'<i[,l!"~ill:~lt~lr,J 
Wastewater BODS mg/L Plant influent l/week 24 hour composite 
Influent · · 

It 

II 

Wastewater 
Effluent 

II 

II 

11 

II 

" 
" 

Chroriic,VVET 
Compliance 
Condition S9.B 
Acufo'•WET 
Characteriz·afion 
Condition SS.A 

CBOD5 
TSS 
Flow· 

C:e,bD5 
TSS 
Fecal 
Coliform 
Bacteria 

.PH 

Ammonia 
Metals: 
Copper, 
Mercury, 
Silyet., 
Zinc 

mg/L 
mg/L 
MGD 

m!l!L. 
m.g/L. 

cfu/100 
mL 

Standard · 
-Ui:iits 

mg/L 
ug/L 

Plant iriflu~i:it 2/week 24 hour composite 
Pfan.t influent' 2/week 24 hour composite 
Final effluent 7/week Continuous 

.· Fjnal e:ffluerit 4/week 24 hour composite 
Fjnal effluent 2/week. 24 hour composite 
Final effluent 2/week grab 

Final effluent 7/week grab 

Final effluent. 1/week 24 hour composite 
Final effluent llweek 24 hour composite 

Final effluent l/year 24 hour composite 

Final effluent · 2/per"rii.it cycle, 24 hour composite 
summer 2003 
and winter 2003 

/ 



Page 9 of26 
Permit No. WA-002951-3 

B. Sampling and Analytical Procedures 

Samples and measurements taken to meet the requirements of this permit shall be 
representative of the volume and nature of the monitored parameters, including 
representative sampling of any unusual discharge or discharge condition, 
including bypasses, upsets, and maintenance-'related conditions affecting effluent 
quality. 

Sampling and analytical methods used to meet the water and wastewater 
monitoring requirements specified in this permit shall conform to the latest 
revision of the Guidelines Establishing Test Procedures for the Analysis of 
Pollutants contained in 40 CFR Part 13 6 or to the latest revision of Standard 
Methods for the Examination of Water and Wastewater (APHA), unless other.vise 
specified in this permit or approved in writing by the Department of Ecology 
(Department). 

C. Flow Measurement 

Appropriate·flow measurement devices and methods consistent with accepted 
scientific practices shall be selected and used to ensure the accuracy and 
reliability of measurements of the quantity of monitored flows. The devices shall 
be installed, calibrated, and maintained to ensure that the accuracy of the 
measurements are corisisterit with the accepted industry standard for that type of 
device. Frequency of calibration shall be in conformance with manufacturer's 
recommendatioris and it a. rriinimurri frequency of at least one calibration per year. 
Calibration' records shall be maintained for at least three years. 

B. Laboratory Accreditation 

All monitoring data shall be prepared by a laboratory registered or accredited 
under the provisions of, Accreditation of Environmental Laboratories, Chapter 
173-50 WAC. Flow, tern,perature, settleable solids, conductivity, pH, and internal 
process control parameters are exempt from this requirement. Conductivity and 
pH shall be accredited if the laboratory must otherwise be registered or 
accredited. Crops, soils and hazardous waste data ate exempted.from this 
requirement pending accreditation of laboratories for analysis of these media by 
the Department. 

S3. REPORTING AND RECORDKEEPING 

The Permittee shall monitor and report in accordance with the following conditions. The 
falsification ofinformation submitted to the Department shall constitute aviolation of the 
terms and conditions of this permit. 
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A. Reporting 

The first monitoring period begins on the effective date of the permit. Monitoring 
results shall be su·bmitted monthly. Monitoring data obtained during the previous 
month shall be summarized and repmrted on a form provided; or otherwise 
approved,- by the Department, and be received· no later than the lSth day of the 
month following the completed reporting period, unless otherwise .. specified in 
this permit. The report shall be sent to the Department of Ecology, Northwest 
Regional Office, 3190 160th Avenue SE; Bellevue, Washhiigton 98008-5452. 

All lab reports providing data for organic and metal parameters shall include the 
following information: sampling date, sample location, date of analysis, 
parameter name, CAS number, analytical method/number, method.detection limit 
(MDL), ·lab practical quantitation limit (PQL), reporting units and concentration 
detected. 

In addition to the monthly report, a monthly summary rep<::>rt fonn (EPA No. 
3320-1) shall be received no later than the 15th day of the following month. This 
report is limited to the parameters specified in oortdition S lA and S lB. 

B. Records Retention 

The Permittee ·shall retain reoord$;-of all monitoring information for a minimum of 
three years. Sµch· informa~ion sP,all include ~H calibratjon,.{lnd maintenance 
records a,nd all orjginal recordings·:f-9r -co11tinuqus monitorin.g instrumentation, 
copies of all reports required by this permit, and records of all data; used to 
complete the application for this permit. This period of retention shall be 
extended during the course of any unresolved. litigatioq regardiµg the discharge of 
pollutants by the Permittee or when requested by the Director. 

C. Recording .of.Results 

Por each measurement or sample taken, the. Pe}rrnittee shall record the following 
infor~;;t,ion: (I) the date,. exact plac~, method, and time of sampiing; (2) the 
individu~lwho performed,-the sampling or measurement; (3) the dates the 
analyses were perfonned.; (4) who performed the analyses; (5) the analytical 
techniques or methods used; and ( 6) the results of al 1 ana~yses. 

D. Additional Monitoring by the Permittee 

If thePerrnittee monitors anY pollutant more frequently than required \:>y thi.s 
permit usirigt'e'st pto6eautes specified by Cohditioti Si~ oftHis p~rmit," then the 
tesults 1ofthl~ rribhitdrlri.g shall ·be irteluded in the ca1culafioh arid reporting of the 
data submitted in the Permittee'.s self-monifori'hg' reports. 
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E. Noncompliance Notification 

In the event the Permittee is unable to comply with any of the permit terms and 
conditions due to any cause, the Permittee shall: 

1. Immediately take action to stop, contain, and cleanup unauthorized 
discharges or otherwise stop the violation, and correct the problem; 

2. Repeat sampling and analysis of any violation and submit the results to the 
Department within 30 days after becoming aware of the violation; 

3. Immediately notify the Department of the failure to comply; and 

4. Submit a detailed written report to the Departrrierit within thirty days 
· (5 days for upsets and bypasses), unless requested earlier by the 
Department. The report should describe the nature of the violation, 
corrective action taken and/or planned, steps to be taken to prevent a 
recurrence, results of the resampling, and any other p·ertinent information. 

Compliance with these requirements does not relieve the Permittee from 
responsibility to maintain continuous compliance with the terms and conditions of 
this permit or the resulting liability for failure to comply. 

S4. FACILITX LOADING 

A. Desi~? Criteria 

Plows or wasteloadings of the following design criteria for the permitted 
treatment facility shall not be exceeded: 

Average flow for the maximum high flow month: 0.9 MGD 

Average flow for the maximum low flow month: 0. 7 5 MGD 

BODs loading for maximum month: 

TSS loading for maximum month: 

B. PJans for· Maintaining A.deguate Capacity 

900 LB/day 

1200 LB/day 

When the actual flow or wasteload reaches 85 percent of any one of the design 
criteria in S4.A. for three consecutive months; or when the· projected increases 
would reach design capacity.within five years, whichever occurs first, the 
P.ermittee shall submittq .the Department, a plan and a soheduie for continuing to 
maintain capacity at the facility sufficient to achieve the effluent limitations and 
other conditions of this permit. This plan shall address any of the following 
·actions or any others necessary to meet this objective. 
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1. Analysis of the present design including the fotto'duction of any process 
modifications that would establish the ability of the existing facility to 
achieve the effluerl.flimits and· other requirements ofthis p·ermit at specific 
levels in excess dfthe existing design criteria speeified in paragraph A 
above. 

2. Reduction or elimination of·excessive infiltration and inflow of 
uncontaminated ground and surface water into the sewer system. 

3. Limitation. on future sewer extensions or connections or additional 
wasteloads. 

4. Modification or expansion or facilities necessary to accommodate 
increased flow or wasteload, ... ·.:r'-·.',' .. 

5. Reduction of industrial or comthereial flows or wasteloads to allow for 
increasing sanitary·flow or wasteload. 

The plan must meet the requirements of WAC 173-240•060, "Engineering 
Report," and be approved by the Department prior to any construction. The plan 
shall specify any contracts, ordinances, methods for financing, or other 
arrangements necessary to achieve this objective. 

C. Notification ofNew or Altered Sources 

The Permittee shall submit written notice to the Department whenever any hew 
discharge or increase in volume or change in character of an existing discharge 
into the sewer is proposed which: (1) would interfere with the operation of, or 
exceed the des~gn capacity of, any. portion of th~ .qoBecti<;m or treatment system; 
(2) is not part of an approved general sewer plan or approved pla,11s a11d 
specifications; or would be subject to pretreatment standards under 40 CFR Part 
403 and Section 307(b),ofthe Clean Water Aqt, This.notice shall include an 
evaluation of the system's ability to adequately transport and treat the added flow 
and/or wasteloa:d. 

D. Infiltration and Inflow Evaluation 

1. The Perr'nittee shall conduct an infiltration and inflow ·evaluation. Refer to 
the U.S.EPA publication, Ill Analysis and Project Certification, Office of 
Municipal Pollution Control, Wash. nq 20460 .. Plant mort:iforing records 
may be used to assess measurable infiltration and inflow. 

2. A report'Shall be prepared which summarizes any measurable infiltration 
and inflow. If infUtration and ·inflow .have increased by more than 15 
percent from that found irt the first report based ori equivalent rainfall, the 
report shall contain a plan and··a>schedule for: .(1) locating the sources of 
infiltration and inflow; and (2) correcting the problem. 

3. The report shall be submitted by January 1, 2001, and annually thereafter. 
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SS. OPERATION AND MAINTENANCE 

The Permittee shall at all times be responsible for the proper operation and ·maintenance 
of any facilities or systems of control installed to achieve compliance with the terms. and 
conditions of the permit. 

A. Certified Ooerator 

An operator certified for at least a Class II plant by the State of Washington shall 
be in responsible charge of the day-to-day operation of the wastewater treatment 
plant. An operator certified for at least a Class I plant shall be in charge during all 
regularly scheduled shifts. · 

B. 0 & MProgram 

The Permittee shall institute an adequate operation and maintenance program for 
their entire sewage system. Maintenance records shall be maintained on all major 
electrical and mechanical components of the treatment plant, as well as the 
sewage system and pumping stations. Such records shall clearly specify the 
frequency and type of maintenance recommended by the manufacturer and shall 
show the frequency and type of maintenance performed. These maintenance 
records shall be available for inspection at all times. 

C. Short-term Reduction 

If a Permittee contemplates a reduction in the level of treatment that would cause 
a violation of permit discharge limitations on a short .. term basis for any reason, 
and such reduction cannot be avoided, the Permittee shall give written notification 
to the Department, if possible, 30 days prior to such activities, detailing the 
reasons for, length of time of, and the potential effects of the reduced level of 
treatment. This notification does not relieve the Permittee of their obligations 
under this permit. 

D. Electrical Power Failure 

The Permittee is responsible for maintaining adequate safeguards to prevent the 
discharge of untreated wastes or wastes not treated in accordance with the 
reql.lirements ·of this permit during electrical power failure at the treatment plant 
and/or sewage .. lift stations either by means of alternate power sources, standby 
generator, or retention of inadequately treated wastes. The Permittee shal I 
maintain Reliability Class II (EPA430-99-74-001) at the wastewater treatment 
plant, which requires primary sedimentation and disinfection. 

E. Prevent Connection ofTnflow 

The Permittee shall strictly enforce their sewer ordinances and not allow the 
connection of inflow (roof drains, foundation drains, etc.) to the sanitary sewer 
system. 
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F. Bypass Procedures 

The Permittee shall immediately notify the Department of any spill, overflow, or 
bypass from any portion of the collection or treatment system. 

The bypass of wastes from any portion of the treatment system is prohibited 
unless one of the following conditions ( 1, 2, or 3) applies: 

1. Unavoidable Bypass -- Bypass is unavoidable to prevent loss of life, 
personal injury, or severe property damage. "Severe property damage'' 
means substantial physical damage to property, damage to the treatment 
facilities which would cause them to become inoperable, or substantial 
and permanent loss of natural resources which can reasonably be expected 
to occur in the absence of a bypass. 

If the resulting bypass from any portion of the treatment system results in 
noncompliance with this permit, the Permittee shall notify the Department 
in accordance with condition S3.E "Noncompliance Notification." 

2. Anticipated Bypass That Has the Potential to Violate Permit Limits or 
Conditions -- Bypass is authorized by an administrative order issued by 
the Department. The Permittee shall apply to the Department for the 
administrative order at least 30 days before the planned date of bypass. 
The written submission shall contain: (1) a description of the bypass and 
its cause; (2) an analysis of all known alternatives which would eliminate, 
reduce, or mitigate the need for bypassing; (3) a cost-effectiveness 
analysis of alternatives including ,comparative resource damage 
assessment; { 4) the minimum and maximum duration ofbypass under each 
alternative; (5) a recommendationas·to the preferred alternative for 
conducting the bypass; (6) the projected date of bypass initiation; (7) a 
statement of comp1iance with SEP A; (8) a request for a water quality 
modification, as provided for in WAC 173-201A-110, and (9) steps taken 
or planned to reduce, eliminate, and prevent reoccurrence of the bypass. 

For probable construction bypasses, the need to bypass is to be identified 
as early in the planning process as possible. The analysis required above 
shall be considered during preparation of the ertgineerirtg report or 
facilities plan and plans and specifications and shall be included to the 
extent practical. In cases where the probable need to bypass is determined 
early, continued analysis is necessary up to and including the construction 
period in an effort to minimize or eliminate the bypass. 
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The Department will consider the following prior to issuing an 
administrative order: 

a. If the bypass is necessary to perform construction or 
maintenance-related activities essential to meet the requirements of 
the permit. 

b. If there are feasible alternatives to bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, 
maintenance during normal periods of equipment down time, or 
transport of untreated wastes to another treatment facility. 

c. If the bypass is planned and scheduled to minimize adverse effects 
on the public and the environment. 

After consideration of the above and the adverse effects of the proposed 
bypass and any other relevant factors, the Department will approve or 
deny the request. The public shall be notified and given an opportunity to 
comment on bypass incidents of significant duration, to the extent feasible. 
Approval of a request to bypass will be by administrative order issued by 
the Department under RCW 90.48.120. 

3. Bypass For Essential Maintenance Without the Potential to Cause 
Violation of Permit Limits or Conditions -- Bypass is authorized if it is for 
essential maintenance and does not have the potential to cause violations 
of limitations or other conditions of the permit, or adversely impact public. 

G. Operations and Maintenance Manual 

The approved Operations and Maintenance Manual shall be kept available at the 
treatment plant and all operators shall follow the instructions and procedures of 
this Manual. 

The O&M Manual shall include: 

1. Emergency procedures for plant shutdown and cleanup in event of 
wastewater system upset or failure; 

2. Plant maintenance procedures; 

3. The treatment plant process control monitoring schedule. 

S6. PRETREATMENT 

A. General Requirements 

The Permittee shall work cooperatively with the Department to ensure that all 
commercial and industrial users of the wastewater treatment system are in 
compliance with the pretreatment regulations promulgated in 40 CFR Part 403 
and any additional pretreatment regulations that may be promulgated under 
Section 307(b) and reporting requirements under Section 308 of the Federal Clean 
Water Act. 
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B. Discharge Authorization Reguired 

Signific;ant indu$tri~J 4sers (SUJ.~) shall not be aJlowed to discharge wastes to the 
Perrnitter.~·~ sewern¥~ ~ysiem t.mHl ~h.ey lf?ve r~eeiv~Q prior authorization from the 
Department fo accordance with Chapter 90.48 RCW and Chapter 173-216 WAC, 
as amended. The Permittee shall immediately notify the Department of any 
proposed new sources, a:s defined in 40 CFR 403 .3{k), from significant 
comm,ercial or industrial operations. 

C. Gener:al Prohibitions 

In accordance with 40 CFR 403 .5(a), a nondomestic discharger may not introduce 
into the Perrnittee's sewerage system any pollutarit(s) that cause pass through or 
interference, 

D. Specific Prohibitions 

In accordance with 40 CPR 403 .S(b), the foll9wing nondomestic discharges shall 
not be discharged into the Perrnittee1s sewerage treatment system. 

1. Pollutants that create a fire or explosion hazard in the POTW (including, 
but not limited to waste streams with a closed cup flashpoint of less than 
140 degi;ees Fahrenheit or 60 degre.es.Cen,tigrade using the test methods 
specified in 40 CFR 261.21). 

2. Pollutants that will cause cqrrq§ive Stru~µral damag~ to the Publicly 
Owned Treatment Works (POTW), but in no case discharges with pH 
lower than 5.0 standard units, unless the works are specifically designed to 
accommodate such discharges. 

3. Solid or viscous pollutants in amounts that could cause obstruction to the 
flow in sewers or otherwise interfere with the operation of the POTW. 

4. Any pollutant, including oxygen .dem~nding poUut~ts (BOD, etc.), 
released in a discharge at a flow rate and/or pollutant concentration which 
will cause interference with the POTW. · 

5. Heat in amounts that will inhibit biological activity in the POTW resulting 
in interference, but in no case heat in such quantities such tha~ ~he . 
temperature at the POTW exceeds 40°C (104°F) unles~dhe Departfueht, 
upon request of the Permittee, approves, in writing, ~lternate::temperature 
limits. · · · . 

6. Pettd1eum oil, non-biodegradable cutting oil, of products of mineral origin 
irt amounts that wilt cause-interference ot p'ass through. 
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7. Pollutants which result in the presence of toxic gases, vapors, or fumes 
within the POTW in a quantity which may cause acute worker health and 
safety problems. · 

8. Any trucked or hauled pollutants, except at discharge points designated by 
the Pennittee. 

E. Notification ofindustrial User Violations 

The Perrilittee shall notify the Department if any nondomestic user violates the 
prohibitions listed in S6.C and S6.D above. 

F. Industrial User Survey 

If required by the Department, the,Pennittee shall perfonn an industrial user 
survey, or other activities (e.g., sewer use ordinance and local limits 
development), which are necessary for the proper administration of the state 
pretreatment program. 

S7. RESIDUAL SOLIDS 

Residual solids include screenings, grit, scum" waste activated sludge and other solid 
waste. The Pennittee shall store and handle all residual solids in such a manner so as to 
prevent their entry into state ground or surface waters. The Pennittee shall not discharge 
leachate from residual solids to state surface or ground waters. 

SS. ACUTE TOXICITY 

A. Testing Requirements 

The Permittee shall test final effluent once in the summer of 2003 and once in the 
winter of 2003, prior to submission of the ~pplication for pennit renewal. The 
two species listed below shall be used on each sample and the results submitted to 
the Department as a part of the permit renewal application process. The Permittee 
shall conduct acute toxicity testing on a .series of five concentrations of effluent 
and a control in order to be able to detennine appropriate point estimates and an 
NOEC. The percent survival in 100% effluent shall also be reported. 

Acute toxicity tests shall be conducted with the following species and protocols: 

Freshwater Acute Toxicity Test Species 

Fathead minnow Pimephales pr9melas (96 
hour static-renewal test) 

Water flea Ceriodaphnia dubia, 
Daphnia pulex, or Daphnia 
magna ( 48 hour static test, 
method) 

Method 

.EP A/600/4-90/027F 

EP A/600/4-90/027F 
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B. Sampling and Reporting Requirements 

1. All reports for whole effluent toxicity tests shall be submitted in 
accordance with the most recent Department ofEcology specifications 
regarding format and cqnJt!nt. Repqrts ~hall qontain bench sheets and 
reference toxicant resuits''for test methods. The effluent arid reference 
toxica.nt test results shall alsp be submitted as electronic files on floppy 
disks in the Toxicity Standardized Electronic Reporting Format (TSERF) 
or other compatible format. 

2. Testing shall be conducted on 24-hour composite effluent samples. 
Samples taken for toXicity testing shall be cooled to 4 degrees Celsius 
while b~ing collected and shall be sent to the lab immediately upon 
completion. The lab sha.11 begin the tox:icity testing-as· soon as possible but 
no later than 36 hours after sampling was ended. 

3. Permittees that potentially have ammonia and/or chlorine in the effi-tient 
shall measure total ammonia and/or chlorine from a sample collected for 
toxicity testing. All samples taken for toxicity testing shall have pH, total 
alkalinity, total hardness, dissolved oxyge~ and conductivity or salinity 
measured prior to test initlatioh. 

4. All toxicity tests shall meet quality assurance criteria in the most recent 
versions of the EPA manual listed in subsection A. and the Department of 
Ecology Publication #WQ-R-95-80, Whole Effluent Toxicity Testing 
Regulatory Guidance and Test Review Criteria. If test.results are 
determined to be invalid or anomalous by the Department, testing shall be 
repeated With freshly collected effluent. ·If cortfrol performance does not 
meet protocol stah.dards for acceptability, the test shall be repeated with 
freshly collected effluent'. 

5. Control water and dilution water shall be laboratory water ot pristine 
natural water. meeting';fhe requirements of the EPA manual listed in 
subsection A. Di'lut10n water for toXicity testing shall be of sufficient 
quality for good control performance . 

. 6. The who.le effluent toxicity tests shall be run o.n anunmQdified sample of 
final effluent. 

7. The Permittee niay chobs·e to conduct a full dilution series test in order to 
determine dose response: in ·'thifc~s'e; the series must have a minimum of 
five- effluent concentrations and a control. The series must include the 
ACEC. The ACEC is 50% effluent. 
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8. AH whole effiuentt0xicitytests that involve hypothesis testing and do not 
comply with the acute· statistical power standard of 29% as defined in 
WAC 173-205 .. 020 must be repeated on a fresh sample with an increased 
number of replicates to increase the power. 

S9. CHRONIC TOXICITY 

A Effiuent Limit for Chronic Toxicity 

The effiuent limit for chronic toxicity is rio toxicity detected in a test 
concentration representing the chronic criticill effiuent concentration 
(CCEC). 

The CCEC means the maximum concentration of effluent allowable at the 
boundary of the mixing zone assigned in Section S. 1. C pursuant to WAC 
17:5-201A-100. fheCCEC equals 9.6% effluent. 

·In the event of failu're to pass the test described in subsection B. of this section for 
compliance with the effluent limit for chronic toxicity, the Permittee is considered 
to be in compliance with all permit requirements for chronic whole effiuent 
toxiCity as lbhg as the requirements 'in subsection C. are being met to the 
satisf~.?fion ofthe Department. 

B. Monitoring for Compliance With an Effluent Limit for Chronic Toxkity 

The Permittee shall conduct monitoring to determine compliance with the effiuent 
limit for chronic toXicity. The chronic toxicity tests shall be performed using at a 
minimum the CCEC, the ACEC, and a control. Chronic toxicity testing shall 
follow protocols, monitoring requirements, and quality assurance/quality control 
procedures specified in this Section. Testing shall begin within 60 days of the 
permit effective date. A written report shall be submitted to the Department 
within 60 days after the sample date. This written report shall contain the results 
of hypothesis testing csrrdilcted as ·descrihed in this subsectiorH.ising both the 
ACEe· and CCEC versus the· control. 

Monitoring to determine compliance with the effluent limit shall be conducted 
annually using the following species and the most recent version of the following 
protocols: 

... 
...... ·::. 

Freshwater Chronic Toxicity Test sp·ecies 
. ; ., .... , ... 

Fatheac;l minnow Pi171cphal~sprornelas 

Water flea Cer16daphnia dubia 

Method 

EP N60Q/4~9l/002 

EP A/600/4~91/002 
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The Perrnittee is in violation of the effluent: limit for chronic toxicity in subsection 
A and shall immediately implement subseotiort C. if any chr.onic toxicity test 
conducted for corripliartce.-monitoring determines· a statistically significant 
difference in.response betweenthe control and the CCEC using hypothesis testing 
at the 0.05 level of significance (Appendix H, EPA/600/4-89/001). If the 
difference in response between the control and the CGECd$1~ss than 20(~, the 
hypothesis test shall be conducted at the 0.01 level of significance. 

In order to establish whether the chronic toxicity limit is eligible for removal from 
future permits, the Ben:nittee shall also . .co.ndJJct this s~rne.,hyp9~hesis test 
(Ap,pendix H, E.f,A/600/4 .. 89/0.01) to deten.µip.e if a stati.s:t:h:~Uy sjgnificant 
difference in response exists between the ACEC and the control. 

C. Response to Noncompliance With.an Effluent.Limit for Chronic Toxicity 

If a toxicity test cond1,1c:t.ed for compiiap..ce monitoring \,lnder subsection B. 
determines a statisticaliy significant cli':fference in response between the CCEC 
. and the control, ihe Permittee. shall .begi;n. additional compliance monitoring 
within one week from the time of rec:ei:ving . .the test results.: Thi~ additional 
monitoring shall b.e conducted.monthly for three con&~¢utive month$ using the 
same test and species as .the failed complia.tJ9.~ tesL, Testitlg. shall be conducted 
using a series of at least five effluent conc~P.tn;Ltjp,ris . .anci a qog.~rplin order to be 
able to determine appropriate point estimates. One of these effluent 
concentrations shall eq~al the CGEC;and b.e. ~o~par~d -st@:tistically to the nontoxic 
control in order to determine compliance with the effluent limit for chronic 
toxicity as described in subsection B. The discharger:sha:lL return t<::> the original 
monitoring frequency in subsection B. after completion oftheadditional 
compliance monitoring. 

If the Jtermitte,e. befo~:v.es. tl:iata test indicating noncompli~ce will be.identified by 
t4e D~pa,rtnwnt ~. an. 0a.tlomalous test result, the Pennittee may. notify the 
Dep,artme.nt that the compliaA.Ce test. result might be :~pomalous at),d. that the 
Permitt~e in,tenqs to ,take 1;:mly one .a.pciiti9n~l s~i.nple, f9r t-Qn;·~oity testing and wait 
for notification from the Department.before cqmpleting the·~dditional monitoring 
required in this subsection. The notification to the Department shall accompany 
the teport··ofthe compliance.test result and identify the reason for considering the 

. compliance: test result to be'· anomalous .. ff he Pettnittee shall cbmplete all of the 
additional monitoring required in this subsection as soon as possible after 
notifis~tic:m.l?y t.he P~Pwt.ID~N t.h~J th~ c;:qgmU~!WJ~ ,t~st. r~~µlt w~ m~t anomalous. 
If the on!f: ~dditional sampl~ fa.:iJ,$ t.Q.'.:eompJy, y.tjth the:.~t'flµ~\lt limj~· for chroni~ 
toxicity, the.µ the ·Petmittee ·shail·proceed·wi.thout delayto· .. complete all of the 
addHioriarrhoriitoring reqtiif~crih 'tliiistiB~ection. TB~: brig aifcHtiortal test result 
shall repl'1.cte the compliance t~st resultup.on determination by the, Department that 
the compliance test result was anomalous. 
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If all. of.the.additional COI11pliance monitoring. condµcted in accordance with this 
subs~ction com.plies with the p~rmit limit, the Permittee shall search all pertinent 
and rec;emt facility records (.operating records, monitoring results, inspection 
records, spill.reports, weather records, production records, raw material 
purchases, pretreatment records, etc.) and submit a report to the Department on 
possible causes and preventive measures for the transient toxicity event which 
triggered the additional compliance monitoring. 

If toxicity occurs in violation of the chronic toxicity limit during the additional 
compliance monitoring, the Permittee shall sub~it a Toxicity 
Identification/Reduction Evaluation.(TI!RE) plan to the Department within 60 
days after the sample date.. The TI/RE plan shalI be based on 
WAC 173-205·.:100(2) and shallbe implemented in accordance with 
WAC 173-205-100(3). 

D. Sampling and.Reporting Reguirements 

1. All reports for effluent characterization or compliance monitoring shall be 
submitted in accordance. with the most.recent version of Department of 
Ecology Publication #WQ-R-95-80, Laboratory Guidance and Whole 
Effluent Toxicity Test Review Criteria, in regards to format and content. 
Reports shall contain bench sheets and reference toxicant results for test 
methods. If the lab provides the toxicity test data on floppy disk for 
electronic entry into the Department's database, then the Permittee shall 
send the disk to the Department along with the .test report, bench sheets, 
and reference toxicant results. 

2. Testing shall be conducted on 24-hour composite effluent samples. 
Samples taken for toxicity testing shall be cooled to 4 degrees Celsius 
while being collected and shall be sent to the lab immediately upon 
completion.· The lab shall begin the toxicity testing as soon as possible but 
no later than 36 hours after sampling was ended. 

3. All samples and test solutions for toxicity testing shall have water ·quality 
measurements as specified in Department ofEcology Publication
#WQ-R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test 
Review Criteria, or most recent version thereof 

4. All toxicity tests shall meet quality assurance criteria and test conditions in 
the most recent versions of the EPA manual listed in subsection A. and the 
Department of Ecology Publication #WQ-R-95-80, Laboratory Guidance 
and Whole Effluent Toxicity Test Review Criteria. If test results are 
determined to be invalid or anomalous by the Department, testing shall be 
repeated with freshly collected effluent. 
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5. Control water and dilution water shall be laboratory water meeting the 
requirements of the EPA manual listed in subsection A or pristine natural 
water of suffiCient quality for good contro1 performance. 

6. The whole effluent toxicity tests shall be run on an unmodified sample of . 
final effluent. 

7. The Perrnittee may choose to conduct a full dilution series test during 
compliance monitoring in order to determine dose response. In this case, 
the series must have a minimum of five effluent concentrations and a 
control. The series of concentrations mustinclude the COEC of 9.6 % and 
the ACEC of 50%. The GCEC and the ACECmay either substitute for 
the effluent concentration that is closest to it in the dilution series or be an 
extra effluent concentration. 

8. All whole effluent toxicity tests that involve hypothesis testing and do not 
comply with the chronic statistical power standard of 39%.as defined in 
WAC 173-205-020 must be repeated on a fresh sample with an increased 
number of replicates to increase the power. 
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GENERAL CONDITIONS 

Gl. SIGNATORY REQUIREMENTS 

All applications, reports, or information submitted to the Department shall be signed and 
certified. 

A. All permit applications shall be signed by either a principal executive officer or a 
ranking elected official. 

B. All reports required by this permit and other information requested by the 
Department shall be signed by a person described above or by a duly authorized 
representative of that person. A person is a duly authorized representative only if: 

1. The authorization is made in writing by a person described above and 
submitted to the Department, and 

2. The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility, such as the 
position of plant manager, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters. (A duly authorized representative may thus be 
either a named individual or any individual occupying a named position.) 

C. Changes to authorization. If an authorization under paragraph B.2. above is no 
longer accurate because a different individual or position has responsibility for the 
overall operation of the facility, a new authorization satisfying the requirements of 
B.2. must be submitted to the Department prior to or together with any reports, 
information, or applications to be si.gned by an authorized representative. 

D. Certification. Any person signing a document under this section shall make the 
following certification: 

"I certify under penalty of law, that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed 
to assure that qualified personnel properly gathered and evaluated the information 
submitted. Based on my inquiry of the person or persons who manage the system 
or those persons directly responsible for gathering information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 
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G2. RIGHT OF ENTRY 

The Permittee shall allow an authorized representative of the Department, upon the 
presentation of credentials and such other documents as may be required by law: 

A. To enter upon the premises where a discharge is located or where any records 
must be kept under the terms and conditions of this permit; 

B. To have access to and copy at reasonable times any records that must be kept 
under the terms of the permit; 

C. To inspect at reasonable times any monitoring equipment or method of 
monitoring required in the permit; 

D. To inspect at reasonable times any collection, treatment, pollution management, 
or discharge facilities; and 

E. To sample at reasonable times any discharge of pollutants. 

G3. PERMIT ACTIONS 

This permit shall be subject to modification, suspension, or termination, in whole or in 
part, by the Department for any of the following causes: 

A. Violation of any permit term or condition; 

B. Obtaining a permit by misrepresentation or failure to disclose all relevant facts; 

C. A material change in quantity or type of waste disposal; 

D. A material change in the condition of the waters of the state; or 

E. Nonpayment of fees assessed pursuant to RCW 90.48.465. 

The Department may also modify this permit, including the schedule of compliance or 
other conditions, ifit determines good and valid cause exists, ineluding promulgation or 
revisions of regulations or new information. 

G4. REPORTING A CA USE FOR MODIFICATION 

The Perrhittee shall submit a new application, or a supplement to the previous 
application, alorig-wifh required engineering plans and reports, whenever a material 
change in the quantity or type of'dischatge is anticipated which is not specifically 
authorized by this permit. This application shall be submitted at least 60 days prior to 
any proposed changes. Submission of this application does not relieve the Permittee of 
the duty to comply with the existing permit until it is modified or reissued. 
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G5. PLAN REVIEW REQ~p 

Prior to constructing or modifying any waste:vvater controlf~cili~ies, an engipeering report 
and detailed plans ~nd specific~tions shal.l be submitted to the D.epartment for approval in 
accordan.ge with Cn~pter l 73 .. 240 WAC. Engil)eering r~ports; plans, and specifications 
should be submitted at le~t 180 d~ys priqr to the planne~{$tart of construction. Facilities 
shall be constructed and operated in accordance with the.approved plans. 

G6. COMPLIANCE. WITH OTHER LAWS AND STATUTES 

Nothing 1n the permit shall be construed as excusing the Permittee from compliance with 
any applicabie federal, state, or local statutes, ordinances, or regulations. 

G7. DUTY TO REAPPLY 

The Permittee must apply for permit renewal at least 180 days prior to the specified 
expiration date of this permit. 

G8. REMOVED SUBSTANCES 

-Collected screenings, grit, solids, sludges, filter backwash, or other pollutants removed in 
the course of treatment or control of wastewaters shall not be resuspended or 
reintroduced to the final effluent stream for discharge to state waters. 

G9. TOXIC POLLUTANTS 

If any applicable toxic effluent standard or prohibition (including any schedule of 
compliance specified in such effluent standard or prohibition) is established under 
Section 307(a) of the Clean Water Act for a toxic pollutant and that standard or 
prohibition is more stringent than any limitation upon such pollutant in the permit, the 
Department shall institute proceedings to modify or revoke and reissue the permit to 
conform to the new toxic effluent standard or prohibition. 

GIO. OTHER REQUIREMENTS OF 40 CFR 

All other requirements of 40 CFR 122.41 and 122.42 are incorporated in this permit by 
reference. 

Gll. ADDITIONAL MONITORING 

The Department may establish specific monitoring requirements in addition to those 
contained in this permit by administrative order or permit modification. 

G12. PAYMENT OF FEES 

The Permittee shall submit payment of fees associated with this permit as assessed by the 
Department. The Department may revoke this permit if the permit fees established under 
Chapter 173-224 WAC are not paid. . 
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G13. PENALTIES FOR VIOLATING PERMIT CONDITIONS' 

Any person who is founcl gui1ty ofwillrully violating the terms and conditions ofthis 
permit Shaii be deemed glltlty of a crime, and upon conviction thereof shall be punished 
by a fine of up to teri thousand dOffars and· costs of pfosecutioh, or by Imprisonment in the 
discretion ofthe court. Eadh ·day up-on which a willful violation occurs may be deemed a · 
separate and additional vfofation. 

Any person who violates the terms and conditions of a waste discharge permit sha.11 incur, 
in addition to any other penalty as provided by law, a civil pe,nalty in the amount of up to 
ten thousand dollars for every such violation. Each and ev~ry such violation shall be a 
separate and distinct offense, and in case of a: continuing violation, every day1s 
continuance shal1 be and be deemed to be a separate and distinct violation. 
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INTRODUCTION 

The Federal Clean Water Act (FCW A, 1972, anq later modifications, 1977, 1981, and 1987) 
established water quality go·als for the navigable (surface) waters of the United States. One of the 
mechanisms for achieving the goals of the Clean Water Act is the National Pollutant Discharge 
Elimination System of permits (NPDES permits), which is administered by the Environmental 
Protection Agency (EPA). The EPA has delegated responsibility to administer the NPDES permit 
program to the State of Washington on the basis of Chapter 90.48 RCW which defines the 
Department of Ecology's authority and obligations in administering the wastewater discharge 
permit program. 

The regulations adopted by the State include procedures for issuing permits (Chapter 
173-220 WAC), technical criteria for discharges from municipal wastewater treatment facilities 
(Chapter 173-221 WAC), water quality criteria for surface and ground waters (Chapters 
l 73-201A and 200 WAC), and sediment management standards (Chapter 173-204 WAC). These 
regulations require that a permit be issued before discharge of wastewater to waters of the state is 
allowed. The regulations also establish the basis for effluent limitatfons and other requirements 
which are to be included in the permit. One of the requirements (WAC 173-220-060) for iss.µing a 
permit under the NPDES permit program is the preparation ofa. draft permit ariCi an accompanying 
fact sheet. Public notice of the availability of the draft permit is required at least thiny days before 
the permit is issued (WAC 173·220-050). The fact sheet and draft permit are available for review 
(see Appendix A-Public Involvement of the fact sheet for more detail on the Public Notice 
procedures). 

The fact sheet and draft permit have been reviewed by the Permittee. Errors and omissions 
identified in this review have been corrected before going to public notice. After the public 
comment period has closed, the Department will summarize the substantive comments and the 
response to each comment. The summary and response to comments will become part of the file 
on the permit and parties submitting comments will receive a copy of the Department's response. 
The fact sheet will not be revised. Comments and the resultant changes to the permit wil 1 be 
summarized in Appendix D-Response to Comments. 

GENERAL INFORMATION 

Applicant City of Duvall 

Facility Name and Duvall WWTP 
Address 14525 Main Street Duvall, Washinmon 98019 

Type of Treatment Oxidation Ditch 

Discharge Location Snoqualmie River 
Latitude: 47° 43' 20" N Longitude: 121° 59' 3T' W 

Water Body ID WA-07-1100 
Number 
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BACKGROUND INFORIVIA TION 

DESCRIPTION OF THE FACILITY 

The primary source of wastewater tributary to this facility is domestic sewage frotrHesidenrial and 
light commercial activities in the city. The existing sewer system cortsists of 24,000 line"ar feet of 
6-inch side sewers, 62,000 linear feet of 8-inch collection lines, 861 feet of 10-inch interception 
line, and 1, 729 linear feet of 12-inch interceptor. 

COLLECTION SYSTE:tvfSTATIJS 

The collection system was initially installed in the mid-1970's when the initial oxidation ditch was 
constructed. The system has been plagued by infiltration and inflow since its inception. The 
resulting influent to the W\VTP is of a dilute nature. The city has instituted an on-going correction 
program and provides the Depanment with annual reports qf their efforts. 

TREATIJENT PROCESSES 

The treatment facilities include influent flow measurement, mechanical barscreen/grinder, selector 
basin, three oxidation ditch basins (only the large one is currently being used), secondary 
clarification, and disinfection utilizing U-V radiation. 

DISCHARGE 0U1F ALL 

Secondary treated and disinfected effluent'is discharged from the facility via a bankside diffuser 
into the Snoqualmie River. 

RESIDUAL SOLIDS 

The treatment faciliti"es remove solids during the treatment of the wastewat¢t at the head works 
(grit and screenings), and atthe secondatydarifiers, in addition to l.neidental solids (rags, scum, 
and other debris) fe'meved as patt 6fthe routine ma.infortance of th~ eqµjpment. GJ.it, rags, scum 
and screenings are'drainea aritl' disposed of as solid waste at the local Ian'dfllL Sludge removed 
from the secondary clarifiers· is held in a 16 .. foot diameter thickener/decanter and then dewatered 
in a Somat s,crew press. Pew;:l.tt~red sqlid,$, are .transpqrted to the City of Monroe Compost fay-ility 
located at the Twin R,iye~s Correction Complex. This compqsting qperai~~:>Il is regulated by the 
Snohomish Hea:ith :D1stnct. · 

P ERMITSTA.TtJS 

The previo:us,permit for this facility was ·issued on October 9, 1992. The previous pernlit plac'ed 
effluentlimitatien$.'on'5,..da¥Biotihemical Oxygen Demand (BO!;ls)~ Total ~fri$pertded Sidlfcfs . 
(TSS), pH;: -Eeea1 Coliform bacteria, Ammbriia, Chkfrine, Copper, Mer9ury, Silver, and iYric.· 

An application for permit renewal was submitted to the Department on January 3 l, 1997, and 
accepted by the Department on March 27. 1997. An extension letter was issued administratively 
extending the permit to allow issuance with other permits in the Snohomish River Basin. 
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FACT SHEET FOR NPDES PERlv!IT WA-002951-3 
City of Duvall 

SUlvDvfARY OF COMPUANCE WITH'I;HE PREVIOUS PERMIT 

The facility received its last inspection on May 5, 1996, a compliance inspection with sampling, 

During the history of the previous permit, the Permittee has had violations of copper, silver, and 
ammonia,.'. The ammonia violation was a single daily maximum and the facility remained in 
compliance the. rest of the time. period. 

WASTEWATER CHARACTERIZATION 
I 

The concentration of pollutants in the discharge was reported in the NPDES application and in 
discharge monitoring reports. The effluent is characterized as follows: 

Ta·ble .1: Wastewater Characterization 

Parameter 
BODs 
TSS 
COPPER 
MERCURY 
SILVER 
ZIN't 
AlviMONIA 

Concentration 
8 riig![ 
13.4 mg;L 
<2-360 ug/L 
<0.2 ug/L 
<0.1-4. l l.lg/L 
<1-S)s ug/L 
0.12- 0.72 mg/L 

PROPOSE:P PERMIT LIMIT,A'f'.ION.S 

Federal and State regulations require that effluent limitations set forth in a NPDES permit must be 
either technology- or water quality-based. Technology-based limitations for municipaldisqJ1arges 
are set by regulation (40 CFR 133 and Chapters 173-220 and 173-221 WAC). Water quality-based 
l imitaticms a,re· based upon c9mp l iap.ce '?v'itit ~he ~ur!aq~. Wat.~r: Quai,ity Stai:idarg~. (Chapter 173-
201 AW AC), Grounp Water St.3i1~iard$ (Ch11p,t~r i 73,~2dQ W A-C.), S~diment Qµality Sµm,d~ds. 
(Chapter l 7~~204 WA<;) qr ~h~ !q'~tio.nal fo~igs Rile cFed.~alllegis.ter, V9ly.me,,(.$7, No.~ Z4Q, 
Tuest:iay,, ,I)~cemJ;>er 22~: 19,92.) ,!h.e rr,tos.t st:rl~gent of these typ~~ o.(Jirn~t$. ·me..~t':.l::>e;.Qho~~nJer each 
of ~e para.meters of concern. :e~ch of these typ~s of limits is de,scribed· in more detail below. 

The limits in this permit are based in part on information received in ih.e appHc~t~on. Th~ e.ftll.!~01 
constifuents:in'the ·applicatib'n wete.evaluatea on a technofogy~ ancf water qlianf~·-b~i.s., ,f P:edirrilts 
necessary to meet the rules and regulations of the State of Washington were detehnined and 
included in this permit. Ecology does not develop effluent limits for all pollutants tqat lll?iY·be 
reported on the application as present in the effluent. Some pollutants are not treatable at the 
conci;g~ratioi;i~.!~p,Qrte.d.,, ar:e .npt controllabl~ ·~t ~he source,. are .not:listed in regiilation;' and do· not 
have a re~9nabi.~ .. RP.t~otial.to, cau§~;~W~t#r quality.v,iqla,tion. If significant changes occta.r,fo any 
constitue~~ as described in 40. cFR.. i2Z.42(a); the Permittee,fa requires to notify the:Departmeri.t 
of Ecology. 
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DESIGN CRITERIA 

In accordance with WAC 173-220-150 (l)(g), flows or waste loadings shall not exceed approved 
design criteria. 

The design criteria for this treatment facility are taken from 3-6~91 engineering report prepared by· 
Howard Edde, Inc., and are as follows: 

Table 2: Design Standards for Duvall WWTP 

Parameter Design Quantity 

Monthly average flow (max. month) 0.9MGD 

0.75 MGD 

900 lb./day 

1200 )b./day 

Monthly average dry weather flow (max. month) 

BODs influent loading 

TSS influent loading 

TECHNOLOGY-BASED EFFLUENT LIWTATIONS 

Municipal wastewater treatment plants are a category of discharger for which technology-based 
effluent limits have been promulgated by federal and state regulations. These effluent limitations 
are given in the Code of Federal Regulations (CFR) 4Q CFR Part 133 (fed~ral) and in Chapter 
00'173-221 WAC (state). These regulations are perfo't.mance stand~ds th~t constitu~~ all known 
available and reasonable methods of prevention, control, and treatment for municipal wastewater. 
Percentage removal adjustment due to dilute influent 40 CFR 133.103 (d) is incorporated into this 
permit 

The following technology-based limits for pH, fecal coliform, CBOD5, and TSS are taken from 
Chapter 173-221 WAC are: 

Table 3: Technology-based Limits 

Parameter 

pH 

Fecal Coliform Bacteria 

CBOD5 

(concentration) 

Limit -----------·---··-·----·--·-····----
shall be within the range of 6 to 9 standard units 

Monthly Geometric Mean= 200 organisms/100 mL 
Weekly Geometric Mean= 40.0. organisms/100 mL 

Average Monthly 'Limit is the most stringent ofthe following: 
- 25mg!L 
- may not exceed tWenty five percent (25%) of the average 

influent concerttratiofi. (% removal modified due to 
dilute influent) 

Average Weekly Limi~ = 40 mg!L 
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Parameter 

TSS 
(concentration) 

Limit 

Average Monthly Limit is the most stringent of the following: 
- 30 mg/L 
- may not eKceed nineteen percent (19 %) of the average 

influent concentration (% removal mod.ified due to 
dilute influent) 

Average Weekly Limit= 45 mg/L 

The existing permit had a chlorine limit of 65 ug!L monthly average with a 169 ug/L daily 
maximum. The facility complied with interim effluent limits until installation of a U-V 
disinfection system. The proposed perm'.it eliminates the chlorine limit. 

The following technology-based mass limits are based on WAC l 73-220-130(3)(b) and 
173-221-030(1 l)(b). These technology..:based limits will apply in the high flow season of 
November through July. 

Monthly effiuent mass loadings (lbs./day) were calculated as the maximum monthly design flow 
(0.9 MGD) x Concentration limit (25 mg/L) x 8.34 (conversion factor)= mass limit 188 lb./day of 
CBOD5. 

The weekly average effluent mass lqacl.ing is calculated as the maximuro monthly design flow (0.9 
MGD) x Concentration limit (40 ni~) x 8.34 (conversion factor)= mas$ limit 300 lb./day of 
CB ODS. 

Monthly effiuent mass loadings (lbs./day) were calculated as the maximum monthly design flow 
(0.9 MGD) x Concentration limit (30 mg/L) x 8.34 (conversion factor)= mass limit 225.lb./day of 
TSS. 

The weekly average effluent mass loading is calculated as the maximum monthly design flow (0.9 
MGD) x Concentration limit (45 mg!L) x 8.34.(conversion factor)= mass limit 338 lbJday ofTSS. 

SUF.FACE WATER QUALITY-BASED EFFLUENT UMITATIONS 

In order to protect existing water quality and preserve the designated beneficial uses .of 
Washington's surface waters, WAC 173;.20lA-060 states that waste discharge permits shall be 
conditioned such that the discharge will meet established Surface Water Quality Standards. The 
Washington State Surface Water Quality Standards (Chapter L73-20 lA WAC) is a state regulation 
designed to protect the beneficial uses of the surface waters· of the state. Water quality-based 
effluent limhations may be based on an individual waste lmad allocation (WLA) or on a WLA 
developed during a basin•wide total maximum.daily loading study (Tl'vIDL). 

On July 3, 1996, the Snoqualmie River TMDL was approved by the Epvironmental Protection 
Agency. This TMDL limits ammonia nitrogen, fecal coliform bacteria, and BODs in the 
Snoqualmie River in the vicinity of the Duvall WWTP and downstream through the mainstem 
Snoqualmie to its confluence with the Skykomish River. Although the TMDL evaluated options 
which included discharges at Fall City and Carnation for purposes of this permit cycle the TMDL 
water quality based limits will utilize the option with only three municipal discharges in the river 
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system. The net effect of this is to allow higher loads than can be accommodated if all 
municipalities are discharging. The City of Duvall TMDL for CBOD.s is 94 lbs./ day and the 
TMDL for ammonia is 43.8 lbs./day. Compliance with the technology-based standards for fecal 
coliform will meet the requi.rements of the TMDL. 

NtJMERlCAL CRlTERlA FOR rnE PROTECTION OF AQUATIC LIFE 

"Numerical" water quality criteria are numerical values set forth in the State of Washington's 
Water Quality Standards for Surface Waters (Chapter l 73-201A WAC). They specify the levels of 
pollutants allowed in a receiving water while remaining protective of aquatic life. Numerical 
criteria set forth in the Water Quality Standards are used along with chemical and physical data for 
the wastewater and receiving water ta derive the effluent limits in the discharge permit. When 
surface water quality-based limits are more stringent or potentially more stringent than technolagy
based limitations, they must be used in a permit. 

NUMERICAL CRITERIA FOR THE PROTECTION OF HUMAN F!EALTH 

The state was issued 91 numeric water quality criteria for the protection of human health by the 
U.S. EPA (EPA 1992). These criteria are designed ta protect humans from cancer and other 
disease and are primarily applicable to fish and shellfish consumption and drinking water :from 
surface waters. 

NARRATIVE CRITERIA 

In addition to numerical criteria, 11 narrative 11 water quality criteria CW AC l 73-201A-030) limit 
toxic, radioactive, or deleterious material concentrations below those which have the potential ta 
adversely affect characteristic water uses, cause acute or chronic toxicity to biota, impair aesthetic 
values, or adversely affect human health. Narrative criteria protect the specific beneficial uses of 

. all fresh (WAC 173-20 l A-130) and marine (WAC 173-20 l A-140) waters in the State of 
Washington. 

ANTIDEGRADATION 

The State of Washington's Antidegradation Policy requires that discharges into a receiving water 
shall not further degrade the existing water quality of the water body. In cases where the natural 
conditions of a receiving water are of lower quality than the criteria assigned, the natural 
conditions shall constitute the water quality criteria. Similarly, when the natural conditions of a 
receiving water are of higher quality than the criteria assign~d, the natural conditions shall 
constitute the water quality criteria. More information on the State Antidegradatian Policy can be 
obtained by referring to WAC 173-201 A-070. 

CRITICAL CONDITIONS 

Surface water quality-based limits are derived for the waterb.ady's critical condition, which 
represents the receiving water and waste discharge condition with the highest potential for adverse 
impact on the aquatic biota, human health, and existing or characteristic water body uses. 
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MIXING ZONES 

The Water Quality Standards allow the Department of Ecology to authorize mixing zones around a 
point of discharge in establishing surface water quality.,based effluent limi.ts. Both "acute0 and 
11 chronic11 mixing zones may be authorized for pollutants that can have a toxic effect on the aquatic 
environment near the point of discharge. The concentration of pollutants at the boundary of these 
mixing zones may not exceed the numerical criteria for that type of zone. Mixing zones can only 
be authorized for discharges that are receiving all known, available, and reasonable methods of 
prevention, control and treatment (A.KART) and in accordance with other mixing zone 
requirements of WAC l 73-20 lA-100. 

The National Toxics Rule (EPA, 1992) allows the mixing zone to be used to meet human. health 
criteria. 

DESCRIPTION OF THE RECEIVING WATER 

The facility discharges to the Snoqualmie River, which is designated as a Class A freshwater 
receiving water in the vicinity of the outfall. Other nearby point source outfalls include the city of 
North Bend, the city of Snoqualmie, Weyerhaeuser Snoqualmie Mil!, and Tokul Creek Hatchery 
Significant nearby non-point sources of poilutants include silvicultural .and agricultural activities. 
Characteristic uses include the following: 

water supply (domestic, industrial, agricultural); stock watering; fish migration; fish 
rearing, spawning and harvesting; wildlife habitat; primary contact recreation; sport 
fishing; boating and ae~thetic enjoyment; commerce and navigation 

Water quality of this class shall meet or exceed the requirements for all or substantially all uses. 

SURFACE WATER QUALITY CRITERlA 

· Applicable criteria are defined in Chapter 173-20 lA WAC for aquatic biota. In addition, U.S. 
EPA has promulgated human health criteria for toxic pollutants (EPA 1992). Criteria for this 
discharge are summarized below: 

Fecal Coliforms 

Dissolved Oxygen 

Temperature 

pH 

Turbidity 

Toxics 

I 00 organisms/100 rnL maximum geometric mean 

8 mg/L minimum 

18 degrees Celsius maximum or incremental increases 
above background 

6.5 to 8.5 standard units 

less than 5 NTUs abov.e background 

No toxics in toxic amounts (see Appendix C for 
numeric criteria for toxics of concern for this 
discharge) 
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CONSIDERATION OF SURFACE W.ATER QUALITY-BASED LIMITS FOR NUMERIC CRITERIA 

Pollutant concentrations in the proposed discharge exceed water quality criteria with 
technology-based controls which the Department has determined to be J\:KART. A mixing zone is 
authorized in accordance with the geometric configuration, flow restriction, and other restrictions · 
for mixing zones in Chapter 173-20 I AW AC and are defined as follows: 

The dilution factors of effluent to receiving water that occur within these zones have been 
determined at the critical condition by the use of the UM3 Model, a dye study performed in the 
vicinity of the outfall, and the geometric and flow restrictions imposed by WAC 173-20 lA. The 
dilution factors have been determined to be: 

Acute Chronic 

Aquatic Life 2.0 10.4 

Pollutants in an effluent may affect the aquatic environment near the point of discharge (neat field) 
or at a «mnsiderable distance from the point of discharge (fat field). Toxic pollutants, for example, 
are near-field pollutatits--their adverse effects diminish rapidly with mix.-ing in the receiving water. 
Conversely~ a pollutant: such as BOD is a far:..field pollutant whose adverse effect occurs away 
from the discharge even after t:l.ilution has occurred. Thus, the method of calculating water qual!ty
based effluent limits varies with the point at which the pollutant has its maximum effect. 

The derivation of water quality-based. limits also takes into account the variability of the pollutant 
concentrations in both the effluent and the receiving water. 

The critical condition for the Snoqualmie River is the seven day average low rive~ flow with a 
recurrence interval of 20 years (7Q20). Ambient data at critical conditions in the vicinity o:fthe 
Duvall outfall was taken from the TMDL study. This study considered both historical data and 
intensive in-river monitoring together with comprehensive sampling of the point source discharges 
alongthe river. The initial fowflow stt1dy was conducted during July - September of 1989. 
Additional confirmation sampling was conducted during September 1991 to verify the QUAL2E 
model developed for the Tlv.IDL. The Snoqualmie River Total Maximum Daily Load was 
appto-Ved by the·Envirortmental Protectibh Agency on July 3, 1996'. 

In May 1999 the. city of Duvall .submitted a report entitled Mixing Zone Study and TMDL 
Alternatives Analysis {May l9.$>.9j,pr~pared by Cosmopolitan E-ngineers and a request for 
altemafrve.effiuent limits which would be compliantwith the TMDL. The exchange oflower 
ammonia limits for higher CBODs limits was evaluated with.the QUAL2E model·and found to be 
protective of the dissolved oxygen standard. The City's request has been incorporated into the 
prop.0sed permit.·. · 
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Table 4: Ambient Data at critical conditions in the vicinity of the outfall 

Parameter 

7Q20 low flow 

Temperature 

pH (high) 

Dissolved Oxygen 

Total Arnmonia-N 

Fecal Coliform 

Hardness 

Value used 

465 cfs 

20.3° c 
7.8 

8.0 mg/L 

0.04 mg!L 

41/100 mL dry weather(> 1001100 mL storm related) 

25 mg/L as CaC03 

CBODr-Under critical conditions there was a prediction of a violation of the dissolved oxygen 
criterion for the receiving water with CBOD.s mass discharge set at the technology-based levels 
and the historical ammonia discharge levels. A CBODs effluent limit of 172 lbs./day and an 
ammonia limit of 12.5 lbs./ day NH~-N was found to b.e protective of the dissolved oxygen 
criterion and therefore was imposed instead .of the technology .. based limitation. 

Temperature and pH--Under critical conditions there is no predicted violation of the Water Quality 
Standards for Surface Waters. Therefore, the technology-based effluent limitations for pH was 
placed in the permit and temperature was not limited. 

Fecal coliform-The numbers of fecal coliform were modeled by simple mixing analysis using the 
technology-based limit of 400 organisms per 100 ml and a dilution factor ofDFc=l0.4. 

Under critical conditions there is no predicted violation of the Water Quality Standards for Surface 
Waters with the technology-based limit. Therefore, the technology-based effluent limitation for 
fecal coliform bacteria was placed in the proposed permit. 

Toxic Pollutants--Federal regulations ( 40 CFR· 122.44) require NPDES permits to contain effluent 
limits for toxic chemicals in an effluent whenever there is a reasonable potential for those 
chemicals to exceed the surface water quality criteria. This process occurs concurrently with the 
derivation oftechnology-based effluent limits. Facilities with technology-based effluent limits 
defined in regulation are not exempted from meeting the Water Quality Standards for Surface 
Waters or from having surface water quality-based effluent limits. 

The following toxics were determined to be present in the discharge: ammonia, copper, mercury, 
silver, and zinc. A reasonable potential analysis (See Appendix C) was conducted on these 
parameters to determine whether or not effluent limitations would be required in this permit. 
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The determination of.the reasonable potential for ammcmia, copper, mercury, s·l!ver, and zinc: to 
exceed the water.quality criteria was evaluated with procedures given in EPA.., 1991 
(Appendix Gj at the critical condition. The critical condition in this case occurs the low flow 
period of August through October. The parameters used in the critical condition modeling are as 
follows: acute dilution factor DFa=2.0, chr.qpic dilution factor DFc=l 0.4, and receiving water 
temperatllre 2.0.3°C, anq hardness =•25.mgJL as CaC03. 

Effluent limits were derived for copper~ mercury, silver; and zinc, which were determined to have 
a reasonable potential to cause a violation of the Water Quality Standards; Effluent limits were 
calculated using methods from EPA; 1991 as shown in Appendix C. 

The resultant effluent limits are as follows: 

P·arameter Average Monthly Maximum Daily 

Copp.er 4.6 ug/L (0.029 lbs./day) 9.3 ug/L 

Mercury O.l ug/L (0.0006 lbs./day) 0.2 ug/L 

Silver 0.4 ug/L (0.002 lbs./day) 0.8 ug/L 

Zinc 35.4 ug/L (0.221 lbs./day) 71 tig/L 

Water quality criteria for metals· in Chapter 173-201 A WAC are based oh the dissolved fraction of 
the metal. 

The Permittee may provide data clearly demonstrating the seasonal partitioning ofthe dissolved 
metal in the ambient water in relation to an effluent discharge. Metals criteria may be adjusted on 
a site•speeific be.Sis when data is available clearly demonstrating the seasonal partitioning in the 
ambient watedn relation to an effiuent discharge. 

Metals criteria may also be adjusted using the water effects ratio approach established by USEP A, 
as generally guided by the procedures in USEPA. Water:Qiiality. Standards Handbook, December 
1983, as supplemented or replaced. 

WHOLE EFFLUENT TOXICITY 

The Water Quality Standards for ·Sui:face Waters require that the effluent not cause toxic effects in 
the receiving waters. Many toxic pollutants cannot be detected by cqmmonly available detection 
methods:· However, toXiCity can be measured. directly by. exposing. living ofgafilsms to thi~ · 
wastewater in labor.atoty"tests antl. measuring the response of the· ofganisrtis: · .· T 0xicfry · tesh 
measure the aggregaflitoxlcity ofthe whole e·ffiuerit, and therefor~ thiS apptoach is c·~lled. .\V~cHe 
effluent toxiCity (WET) testing: Some VIET tests me'asute acute toxk:ity and other WET.te~ts: 
measure chronic toxicity. 

Acute toxicity tests measure mortality as the significant response to the toxicity of the effluent. 
Dischargers who monitor their wastewater with acute toxicity tests are providing an indication of 
the potential lethal effect of the effluent to organisms in the receiving environment. 
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Chronic toxicity tests measure various sublethaJ toxic responses such as retarded growth or 
reduced reproduction. Chronic toxicity tests often involve either a complete life cycle test of an 
organism with an extremely short life cycle or a partial life cycle test on a critical stage of one of a 
test organism1s life cycles. Organism survival is also measured in some chronic toxicity tests. 

Accredited WET testing laboratories have the proper WET testing protocols, data requirements, 
and reporting format. Accredited laboratories are knowledgeable about WET testing and capable 
of calculating an NOEC, LC so, ECso, IC7J, etc. All accredited labs have been provided the most 
recent version of the Department ofEc0logy Publication #WQ,.R-95-80, Laboratory Guidance and 
Whole Effluent Toxicity Test Review Criteria, which is referenced in the permit. Any Permittee 
interested in receiving a copy of this publication may call the Ecology Publications Distribution 
Center 360-407-7472 for a copy. Ecology recommends that Pennittees send a copy of the acute or 
chronic toxicity sections(s) of their permits to their laboratory of choice. · 

The WET tests during effluent characterization indicate that no reasonable potential exists to cause 
receiving water acute toxicity, and the Permittee will not be given an acute WET limit and will 
only be required to retest the effluent prior to application for pennit renewal in order to 
demonstrate that acute toxicity has not increased in the effluent. 

If the Permittee makes process or material ·changes which, in the Department's opinion, results in 
an increased potential for effiuent toxicity, then the Department may require additional effluent 
characterization i.n a regulatory order, by permit modification, or in the permit renewal. Toxicity is 
assumed to have increased if WET testing conducted for submission with a permit application fails 
to meet the perfonnance standards in WAC 173-205-020, "whole effluent toxicity performance 
standard." The Permittee may demonstrate to the Depanment that changes have not increased 
effluent toxicity by performing additional WET testing after the time the process or material 
changes have been made. 

Chronic toxicity was also measured during effluent characterization in the previous permit term. 
This toxicity was found to be at levels that, in accordance with WAC l 73-205-0S0(2)(a), have a 
reasonable potential to cause receiving water toxicity. A chronic toxicity limit is therefore 
required. The chronic toxicity limit is no statistically significant difference in test organism 
response between the chronic critical effluent concentration (CCEC), 9.6% of the effluent and the 
control. 

The chronic toxicity limit is set relative to the mixing zone established in accordance with 
WAC 173-20 lA-100. The chronic critical effluent concentration (CCEC) is the concentration of 
effluent existing at the boundary of the mixing zone during critical conditions. 

Monitoring for compliance with a chronic toxicity limit .is accomplished by conducting a chronic 
toxicity test using a sample of effluent diluted to .equal the CCEC and comparing test o:rganism 
response in the CCEC to organism response in nontoxic control water. The Permitteeis in 
compliance with the chronic toxicity lirnit if there is no statistically significant difference in test 
organism response between the CCEC and the control. 

Page 11 



FACT SHEET FOR NPDES PERlv!IT WA-002951-3 
City of Duvall 

HUMAN HEAL TH 

Washington's water quality standards now include 91 numeric health-based criteria that must be 
considered in NPDES permits. These criteria were promulgated for the state by the U.S. EPA in 
its National Toxics Rule (Federal Register, Volume 57, No. 246, Tuesday, December 22, 1992). 

The Department has determined that the applicantts discharge is unlikely to contain chemicals 
regulated for human health. The discharge may be re-evaluated for impacts to human health at the 
next permit reissuance. 

SEDIMENT QUALITY 

The Department has promulgated aquatic sediment standards (Chapter 173-204 WAC) to protect 
aquatic biota and human health. These standards state that the Department may require Permittees 
to evaluate the potential for the discharge to cause a violation of applicable standards (WAC 173-
204-400). No freshwater sediment standards have been promulgated, therefore no evaluation is 
necessary for this facility. 

GROUND WATER QUALITY LIMITA TJONS 

The.Department has promulgated Ground Water Quality Standards (Chapter 173-200 WAC} to 
protect uses of ground water. Permits issued by the Department shall be conditioned in such a 
manner so as not to allow violations ofthose standards C:W AC 173-200-100). 

This'I>ermittee has no discharge to ground and therefore no limitations are required based on 
potential effects to ground water. 
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COMPARISON OF EFFLUENT LIMITS WITH THE EXISTING PERMIT ISSUED HJ-9-92 

BASIS OF PREVIOUS PROPOSED 
LIMITA- EFFLUENT LIMITATIONS: EFFLUENT 

TION OUTFALL #001 LINIITATIONS: 
OUTFALL #001 
CLOW FLOW) 

Parameter Average Average Average Average 
Monthly Weekly Monthly Weekly 

Flow 0.9MGD, 0.75 MGD, 
(Gondtion S4.) (Condition 

S4.) 
Biochemical Technology 3Qmg/L, 45 mg/L, 
Oxygen 
Demandb (5 day) 

(225 lbs./day) (338 Ibs./day) 

Carbonaceous TlMDL 18.3 mg/L, 27.5 mg/L, 
Biochemical ' (114 lbs./day) (172 lbs./day) 
Oxygen 
Demandb (5 day) ,_, __ 

Total Suspended Technology 30 mg!L, . 45mg!L, 30 mg/L, . 45 mg/L, 
Solidsb (225 lbs./dav) (338 lbs./dav) (188 lbs./dav) (281 lbs./dav) 
Fecal Coliform Technology 200/100 mL 400/lOO'mL 200/100 mL 400/tOOmL 
Bacteria 
pH Technology shall not be outside the range shall not be outside the range 

6.0 to 9.0 6.0 to 9.0 

Parameter Average Maximum Average Maximum 
Monthly Daily Monthly Daily 

Ammonia Technology 5 mg/L, 8 mg/L No limit No limit 
NH3-N (37.5 lbs./day) 

Aquatic-Life No limit No limit No limit No limit 
ThIDL No limit No limit 1.2 mg/L, 2.0 mg/L, 

(7.5 Ibs./day) (12.5 
lbs./dav) 

Total Residual Aquatic Life 65 ug/L, 169 ug/L No limit No limit 
Chlorine (0.49 lbs./day) 
Copper Aquatic Life 29 ug/L, 43 ug/L 4.6 ug/L, 9.3 ug/L 

(0.22 lbs./day) (0.029 
lbs./day) 

Mercury Aquatic Life 1.08 ug/L, 1.58 ug/L 0.1 ug/L, 0.2 ug/L 
(0.008 (0.0006 
lbs./day) lbs./ day) 

Silver Aquatic Life 2.29 ug/L, 3.34 ug/L 0.4 ug/L, 0.8 ug/L 
(0.003 (0;002 
lbs./dav) lbs./day) 

Zinc Aquatic Life 221 ug/L, 322 ug/L 35.4 ug.IL, 71 ug/L 
(0.286 (0.221 
lbs./day) lbs./ day) 
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MONITORING REQUIREMENTS 

Monitoring, recording, and reporting are requjred ['NAC 173-220-:210 and 40 CFR 122,'tl) to 
verify that the treatment process iS'functionirig correctly and the effiuent limitations are 'being 
achieved. · 

The monitoring schedule i~ detailed in the proposed permit under Condition S.2, Specified 
monitoring frequencies take into account the quantity and variability of discharge) the treatment 
method, past compliance, significance of pollutants, and cost of monitoring. The required 
monitoring frequency is consistent with agency guidance given in the current version of Ecology's 
Permit Writer's Manual (July 1994) for an oxidation ditch. 

EFFLUENT LIMITS BELOW QUANTJTA110N 

The Quantitation Level is the level at wruch concentrations can be reliably reported with a 
specified leve1 of error. For maximum daily effiu~rit limits, if the measured effluent concentration 
is below the Quantitation Level, the Permittee reports NQ for non-quantifiable. For average 
monthly effluent limits, all effiuent concentrations below the Quantitation Le:vel but above the 
Method Detection Level are used as reported for calculating the average monthly value. 

EFFLUENT LIMITSBELOW DETEC110N 

The Method Detection Level (MDL) is. the mil).imum conce11tration of an analyte that can .be 
measured and reported with a 99 percent confidence that its concentration is greater than zero as 
determined ~ya specific laboratocy method, For maximum daily limits, ifthe concentrations are 
below the MDL the Permittee reports ND for non~detecta,ble. For average monthly limits, all 
values above the lv:IDL are used as reported and all values below the. lv:IDL are calculated as zero. 

LAB ACCREDITATION 

With the exception of certain parameters the permit requires all monitoring data to be prepared by 
a laboratory registered or accredited under the provisions of Chapter 173-50 WAC, Accreditation 
of Enviroriinerilal Laboratories. The laboratory at this facility is accredited for General Chemistry 
and Microbiology. 

OTHER PERMIT CONDITIONS 

REPORTING AND RECORDKEEPING 

The conditions o'tS3. ate ba§ed on the. authority to specify any appropriate reporting and 
recordkeeping requirements to prevent and control waste discharges (WAC 273-220-210). 

PREVENt!ONbFFACilrtYOVERLOAl>iNG . . ~.- . . . 

Overloading ofthe treatment plant-ls a violation of the terms and c0nditions>ofthe permit:· to .. 
preventthis from o~cum ng, R'.c-w 9o .48 .11 o · ana w AC 1 73~22.'.o-rs o ·require the P'erifilH ee to take 
the actions-'detaileddn,proposecf J'.fetmif tequiremertt S.4. to plari eK:pansicffis or modificatioils berate 
existing capacity iSreached arid to 1'epoft and correct conditi6ns that could result iri new ot. 
increased discharges of pollutants. Condition S.4. restricts the amount of flow. Also included 
within this condition is a requirement to perform an annual infiltration and inflow evaluation. This 
is a requirement in granting the reduced percent concentration removal allowed in the effiuent 
limits. 
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JNFILTF.ATION -INFLOW ANALYSIS 

In accordance with WAC 173-221-050 the City ofDuvall has been granted a variance from the 
percentage removal requirement due to dilute influent. The city has an on-going evaluation and 
correction program in place. The proposed permit incorporates a requirement S.4.D to continue · 
evaluation oflnfiltration and Inflow with a goal of achieving the technology based percentage 
removal requirements ofWAC 173-221-040. 

OPEF.ATION AND MAINTENANCE (O&M) 

The proposed permit contains condition S.5. as authorized under RCW 90.48.110, 
WAC 173-220-150, Chapter 173-230 WAC, and WAC 173-240-080. It is included to ensure 
proper operation and regular maintenance of equipment, and to ensure that adequate safeguards are 
taken so that constructed facilities are used to their optimum potential in terms of pollutant capture 
and treatment. · 

RESIDUAL SOIJDS HANDLING 

To prevent water quality problems, the Permittee is required in permit condition S7. to store and 
handle all residual solids (grit, screenings, scum, sludge, and other solid waste) in accordance with 
the requirements ofRCW 90.48.080 and State Water Quality Standards. 

The final use and disposal of sewage sludge from this facility is regulated by U.S. EPA under 40 
CFR 503 and by the Department of Ecology under WAC 173-30'8. 

PRETREA 'IMENT 

Federal and State Pretreatment Program Requirements 

Under the terms of the addendum to the "Memorandum of Understanding between Washington 
Department ofEcology and the United States Environmental Protection Agency, Region 10" 
(1986), the Department of Ecology (Department) has been delegated authority to administer the 
Pretreatment Program [i.e., act as the Approval Authority for oversight of delegated Publicly 
Owned Treatment Works (POTWs)]. Under this delegation of authority, the Department has 
exercised the option of issuing wastewater discharge permits for significant industrial users · 
discharging to POTWs which have not been delegated authority to issue wastewater discharge 
permits. 

There are a number of functions required by the Pretreatment Program which the Department is 
delegating to such POTWs because they are in a better position to implement the requirements 
(e.g., tracking the number and general nature -of industrial dischargers to the sewerage system). 
The_ requirements for a Pretreatment Program are contained in Title 40, [40 CFR 403.8(fJ(l)(iii)], 
the.Department is required to approve, condition, or deny new discharges or a significant increase 
in the discharge for existing significant industrial users (SIU~) [40 CFR 403.8(f)(l)(i)]. 
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The Department is responsible for issuing State Waste Discharge Permits to Sills and other 
industrial users of the Permittee's sewer system. Industrial dischargers must obtain these permits 
from the Department prior to the Permittee accepting the discharge [WAC 173-216-110(5)]. 
(Industries discharging wastewater that is similar in character to domestic wastewater are not 
required to obtain a permit.· Such dischargers should contact the Department to determine if a 
permit is required.) Industrial dischargers need to apply for a State Waste Discharge Permit sixty 
days prior to commencing discharge. The conditions contained in the permits will include any 
applicable conditions for categorical discharges, loading limitations included in contracts with the 
POT\V, and other conditions necessary to assure compliance with State water quality standards 
and biosolids standards. 

The Department requires this POTW to fulfill some of the functions required for the Pretreatment 
Program in the NPDES permit (e.g., tracking the number and general nature of industrial 
dischargers to the sewage system). The POTW's NPDES permit will require that all SIUs 
currently discharging to the POTW be identified and notified of the requirement to apply for a 
wastewater discharge permit from the Department. None of the obligations imposed on the POTW 
relieve an industrial or commercial discharger of its primary responsibility for obtaining a 
wastewater discharge permit (if required), including submittal of engineering reports prior to 
construction or modification of facilities [40 CFR 403.12G) and WAC 173-216-070 and WAC 
173-240-110, et seq.]. 

Wastewater Permit Required 

RCW 90.48 and WAC 173-216-040 require Sills to obtain a permit prior to discharge of industrial 
waste to the Permittee's. sewerage system. This.provision prohibits the POTW from accepting 
industrial wastewater from any such dischargers without authorization from the Department. 

Requirements/or Routine.Identification and Reporting of Industrial Users 

The Nl?.DES permit requires non-delegated POTWs to" take continuous, routine measures to 
identify all existing, new, and proposed SIUs and potential significant industrial users (PSIUs) 
discharging to the Permittee's sewerage system." Examples of such routine measures include 
regular review of business tax licenses for existing businesses and review of water billing records 
and existing connection authorization records. System maintenance personnel can also be diligent 
during perforrri.ance of their jobs in identifying and reporting as-:Yet unidentified industrial 
dischargers. Local newspapers, telephone directories, and word-of-mouth can also be important 
sources of information regarding new or existing discharges. _The POTW is required t9 notify an 
industrial discharger, in writing, of their responsibilities regarding application for a State waste 
discharge permit and to send a copy of the written notification to the Department. The Department 
will then take steps t6 solicit a State waste discharge permit application. 

Duty to Enforce Discharge Prohibitions 

This provision prohibits the POTW from authorizing or permitting an industrial discharger to 
discharge certain types of waste into the sanitary sewer. The first portion of the provision prohibits 
acceptance of pollutants, which cause pass through or interference. The definitions of pass 
through and interference are in Appendix B of the fact sheet. 
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The second portion of this provision prohibits the POTW from accepting certa:.iri specific types of 
wastes, namely those which are explosive, flammable, excessively acidic, basic, otherwise 
corrosive, or obstructive to the system. In addition wastes with excessive BOD, petroleum-based 
oils, or which result in toxic. gases are prohibited to be discharged. The regulatory basis for these 
prohibitions is 40 CFR Part 403, with the exception of the pH provisions which are based on 
WAC 173.;.216•060. 

The third portion of this provision prohibits certain types of discharges unless the\POTW receives 
prior authorization from the Department. The discharges include cooling water in significant 
volumes, stonnwater and other direct inflow sources, and wastewaters significantly affecting 
system hydraulic loading, which do not require treatment. 

WHOLE EFFLUENT TOXI.CITY CHARAC1ERIZA110N 

The Permittee will be required to characterize the discharge for acute whole effluent toxicity as a 
part of the permit renewal process-. All municipal discharges greater than 1 MGD ate required by 
regulation to include whole effluent toxicity characterization as a part C>f their perll'lif renewal 
application. Although the Duvall WWTP is below this flow threshold level; the effluent contains 
toxics requiring water quality based effluent limits. The re-characterization will provide valuable 
information on the overall toxicity of the effluent. 

GENERAL CONDITIONS 

GeneraFConditions are based directly on state arid federal law and regulations and have been 
standardi.ied for all individual municipal NPDES·permits issued by the Department. 

Condition Gl requires responsible officials or their designated representatives to sign submittals to 
the Department. Condition G2 requires the Perrilittee to allow the Department to access the 
treatment system,, production facility,·and records.related to the perrpit. Condition G3 specifies 
conditions. for modifyin,g, suspenci:ing or terminating the permit. Condition G4 requires the 
Permittee to apply to the Deparime11t prior to increasing or v~ing the discharge fr.om th.~ :le.vels 
stated in the permit ;;pplfoation. Condition GS requires the Pennitte~ to construct, modify, .and 
oper:ate the P.e.nnitted'.f~¢ility in aqcorqince with ~pproved engineering aocuments. Conciition G6 
prohibits the PeI'ITlittee fr9111 usin&. the permit as a. basi$ for violating any faws, statutes or 
regulations,, Conditions G1 relates to. permit renewal. Condition G8 prohibits the reintroductio.n of 
removed $tibstances back into the ~t$uent. Condition G9 states that the b.epartment will modify or 
revoke arid re1ssue the permit to col1form ip more stringent toxic efi1µent standard~ .Qr prqhipitions. 
Condition Gl 0 incorporates by re.fere.119~ ,all other requirements of 40 CPR 122.41 and 122.42~ . 
Condition Gl 1 notifies the Petmittee that add~tional moP:itoi;ing requiremetft~ may be.established 
by the Department. Condition G 12 requires the p'ayment of permit fees. Condition G 13 describes 
the penalties for violating permit conditions. 
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PERMIT ISSUANCE PROCEDURES 

PERMIT MODIFICATlONS 

The Department may modify this permit to impose numerical limitations, if necessary, to meet 
Water Quality Standards, Sediment Quality Standards, or Ground Water Standards, based on new 
information obtained from sources such as inspections, effluent monitoring, outfall studies, and 
effluent mixing studies. 

The Department may also modify this permit as a result of new or amended state or federal 
regulations. 

RECOMlvfENDATlON FOR PER1v!IT ISSUANCE 

This proposed permit meets all statutory requirements for authorizing a wastewater discharge, 
including those limitations and conditions believed necessary to protect human health, aquatic life, 
and the beneficial uses of waters of the State ofWashington. The Department proposes that this 
permit be issu.ed to expireJune 30, 2004. 
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APPENDIX A-PUBLIC INVOLVEMENT INFORI\!IA TION 

The Department has tentatively determined to reissue a permit to the applicant listed on page.one 
of this fact sheet. The permit contains conditions and effluent limitations which are described in 
the rest of this fact sheet. 

Public notice of application was publish~q on April i6, 1998, and April 23, 1998, in The Valley 
Record to inform.the public that an agplication had 1:>,een submitted and to invite comment on the 
reissuance of this permit. 

The Department published a Public Notice of Draft (PNOD) on September 23, 1999, in The Valley 
Record to inform the public that a draft permit and fact sheet were available for rev.iew. Interested 
persons were invited to submit written comments regarding the draft permit. The draft permit, fact 
sheet, and related documents were available fdr inspectfon and copying between the 'hours bf . 
8:06 a.m. arid 5:00 p.m. weekdays, by appointment, at the regional offi.te listed below. Written 
comments should be mailed fo: 

Water Quality Permi~ Coordinator 
D~partment of Eqo~ogy 
NorthweSt Re,giqpj:l O~ffice 
3190 t6oth AvehJe s:s-
Beuevue, w A 9scib8 

Any interested party 'may comment on the draft pettnit or request a public hearing on this draft 
permit within the thirty (30) day comment period to the addres~ above. The request for a hearing 
shall indicate the interest ofth,e party and the reasons why the hearing is warranted. The 
Department will hold a hearing if it determines .there is a significant public interest in the .draft 
permit (WAC 173-220-.090). Public notice regarding any hearing will be circulated at least thirty 
(30) days in advance of th~ hearing. People ex-pressing an interest in this permit will be mailed an 
individual notice of hearing (WAC 173-220,.I 00). 

The Department will consider all .comments received within thirty (30) days from the date of 
public notice: of draft indicated above, in formulating a final determination to issue, revis.e, or deny 
the permit Tpe Dep.artment's re.spogse to all signjflcant comments is available upon reqt!e.st and 
will be mailed directly to people expressing an interest in this permit. 

Further information ma.y be obtained from the Department by telephone,. 425.649.7201, or by 
writingJp the address 1i,$teci ~bove. 
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APPENDIX B-GLOSSARY 

Acute Toxicity--The lethal effect of a compound on an organism that occurs in a short period of 
time, usually 48 to 96 hours. 

AK.ART-An acronym for "all known, available, and reasonable methods of treatment." 

Ambient Water Quality--The existing environmental condition of the water i.n a receiving water 
body. 

Ammonia-Ammonia is produced by the breakdown of nitrogenous materials in wastewater. 
Ammonia is toxic to aquatic organisms, exerts an oxygen demand, and contributes to 
eutrophication. It also increases the amount of chlorine needed to disinfect wastewater. 

Average Monthly Discharge Limitation-The average of the measured values obtained over a 
calendar month's time. 

Average Weekly Discharge Limitation-The highest allowable average of daily discharges over a 
calendar week, calculated· as the sum of all daily discharges measured during a calendar week 
divided by the number of daily discharges measured during that week. The daily discharge is 
calculated as the average measur,ement of the pollutant over the day. 

Best Management Practices (BMPs )-Schedules of activities, prohibitions of practices, 
maintenance procedures, and other physic_al, structural and/or managerial practices to prevent 
or reduce the pollution of waters of the State. BMP~intlude treatment systems, operating 
procedures, and practices to control: plant site runoft: .spillage or leaks, sludge or waste 
disposal, or drainage from raw material storage. B'MPs may be further categorized as 
operational, source control, emsion and sediment control, and treatment B:MPs. 

BODs-Determining the Biochemical Oxygen Demand 0f an effluent is an indirect way of 
measuring the quantity of organic material present in an effluent that is utilized by bacteria. 
The BODs is used in modeling to measure the reduction of dissolved oxygen in a receiving 
water after effluent is discharged. Stress caused by reduced dissolved oxygen levels makes 
organisms less competitive and less able to sustain their species inthe aquatic environment. 
Although BOD is not a specific compound, it is defined as a conventional pollutant under the 
federal Clean Water Act. 

Bypass--The intentional diversion of waste streams from any portion of a treatment faGility. 

Chlorine--Chlorine is used to disinfect wastewaters of pathogens harmful to hu:Ynan health~ It is 
also extremely toxic to aquatic life. 

Chronic Toxicity--The effect of a compound on an organism over a relatively long time, often 
1110 of an organism's lifespan or more. Chronic toxicity can measure survival, reproduction or 
growth rates, or other parameters to measure the toxic effects of a compound or combination of 
compounds. 

Clean Water Act (CWA)--The Federal Water Pollution Control Actenacted by Public Law 
92-500, as amended by Public Laws 95-217, 95-576, 96-483, 97-117; USC 1251 et seq. 
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Combined Sewer Overflow (CSO)-The event during which excess combined sewage flow 
caused by inflow is discharged from a combined sewer, rather than conveyed to the sewage 
treatment plant because either the capacity of the treatment plant or the combined sewer is 
exceeded. 

Compliance Inspection - Without Sampling--A site visit for the purpose of determining the 
compliance of a facility with the terms and conditions of its permit or with applicable statutes 
and regulations. 

Compliance Inspection - With Sampling--A site visit to accomplish the purpose of a Compliance 
Inspection - Without Sampling and as a minimum, sampling and analysis for all parameters 
with limits in the permit to ascertain compliance with those limits; and, for municipal facilities, 
sampling of influent to ascertain compliance with the 85 percent removal requirement. 
Additional sampling may be conducted. 

Composite Sample--A mixture of grab samples collected at the same sampling point at different 
times, formed either by continuous sampling or by mixing discrete samples. May be 
"time-composite" (collected at constant time intervals) or "flow-proportional" (collected either 
as a constant sample volume at time intervals proportional to stream flow, or collected by 
increasing the volume of each aliquot as the flow increased while maintaining a constant time 
interval between the aliquots.) 

Construction Activity--Clearing, grading, excavation and any other activity which disturbs the 
surface ofthe land. Such activities may include road building, constn.iction of residential 
houses, office buildings, or industrial buildings, and demolition activity. 

Critical Condition-The time during which the combination of receiving water and waste 
discharge conditions have the highest potential for causing toxicity in the receiving water 
environment. This situation usually occurs when the flowwithin a water body is low, thus, its 
ability to dilute effluent is reduced. · 

Dilution Factor--A measure of the amount of mixing of effluent and receiving water that occurs at 
the boundary of the mixing zone. Expressed .as the inverse of the effluent fraction, e.g., a 
dilution factor of 10 means the effluent comprises 10% by vO!ume and the receiving water 
90%. 

Engineering Report--A document which thoroughly examines the engineering and administrative 
aspects of a particular domestic or industrial wastewater facility. The report shall contain the 
appropriate information required in WAC 173-240-060 or 173-240-130. 

Fecal Coliform Bacterfa-..;Fecal coliform bacteria are used as indicators of pathogenic bacteria in 
the effluent that are harmful to humans. Pathogenic bacteria in wastewater discharges are 
controlled by disinfecting the wastewater. The presence of h_igh numbers of fecal coliform 
bacteria in a water body can indicate the recent release of untreated wastewater and/or the 
presence of animal feces. 

Grab Sample--A single sample or measurement taken at a specific time or over as short period of 
time as is feasible. 

Industrial User--A discharger of wastewater to the sanitary sewer which is not sanitary 
wastewater or is not equivalent to sanitary wastewater in character. 
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Industrial Wastewater;.-Water or liquid .. carried waste from industrial or cGmmercial processes, as 
distinct from domestic wastewater. These wastes may result from any process or activity of 
industry, manufacture, trade or business, from the development of any natural resource, or 
from animal operations $UCh as feed lots, poultry houses, or dairies. The term includes 
contaminated stonnwater and, also, leachate from solid waste facilities. 

Infiltration and In'flow (III)-"Infiltratiort" means the addition of ground water into a sewer 
through joints, the sewer pipe material, cracks, and other defects. "Inflow" means the addition 
of rainfall-caused surface water drainage from roof drains, yard drains, basement drains, street 
catch basins, etc., into a sewer. 

Interference-A discharge which, alone or in conjunction with a discharge or discharges from 
other sources, both: 

Inhibits or disrupts the POTW, its treatment processes or operations, or its sludge processes, 
use or disposal; and 

Therefore is a cause of a violation of any requirement of the POTW1s· NPDES permi.t 
(including an increase in the magnitude or duration of a violation) or of the prevention of 
sewage sludge use or disposal i.n compliance with the following statutory provisions and 
regulations or permits issued thereunder (or more stringent State or local regulations): Section 
405 of the Clean Water Act, the Solid Waste Disposal Act (SWDA) [including · 
title II. more commonly referred to as the Resource Conservation and Recovery Act '(RCRA), 
and including State regulations contained in any State sludge management plan prepared 
pursuant to subtitle D of the SWDA], sludge regulations appearingfo 40 CFR.Part507, the 
Clean Air Act, the Toxic Substances Control Act, and the Marine Protection, Res1:~c:h .and 
Sanctuaries Act. · · · · 

Major Facility-A facility discharging to surface water with an EPA rating score of >80 points 
based on such factors as flow volume, toxic pollutant potential, and public health impact. 

Maximum Daily Discharge Limitation--The highest allowable daily discharge of a -pollutant 
measured during a calendar day or any 24-hour period that reasonably repres.ents the.1c:alendar 
day for purposes of sampling: The daily discharge is calculated as the average measurement of 
the pollutant over the day. 

Method Detection Level. (MDL)-The minimum c.oncentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is above zero and is 
determined from anal¥sis of a sample in a given matrix containing the analyte. 

Mino.r Facility-:-A facility discharging to surface water with an EPA rating $.Ce.re of <80 points 
based on such factors as.flqw volume. toxic p0Hut11nt potentia:l, and public health impact. 

IViixing Zone--An area that surrounds an effluent discharge Whhin which water quality criteria 
may be exceeded. The area of the authorized mixing zone is specified.itl'a fac1lity's permit and 
follows procedures outlined in state regulations (Chapter l 73~201A WAC). 

National Pollutant Discharge Elimination System (NPDES)~;oThe NPDES (Section 402·bf'the 
Clean Water Act) is the Federal wastewater permitting system for discharges fo navigable 
waters of the United States. Many states; including the. State of Washington, have Qeert 
delegated the authority to issue th~se permits. NPDES permits issued by Washington State 
permit writers are joint NPDES/State permits issued under both State and Federal laws. 
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Pass through--A discharge which exits the POTW into waters of the-State in quantities or 
concentrations which, alone or in conjunction with a discharge or discharges from other 
sources, is a cause ofa violation of any requirement of the POTWs NPDES permit (including 
an increase in the magnitude or duration of a violation), or which is a cause of a violation of 
State water quality standards. 

pH-The pH of a liquid measures its acidity or alkalinity. A pH of 7 is defined as neutral, and 
large variations above or below this value are considered harmful to most aquatic life. 

Quantitation Level {QL)-A calculated value five times the NIDL (method detection level). 

Significant Industrial User (SIU)--

1) All industrial users subject to Categorical Pretreatment Standards under 40 CFR 403 .6 and 
40 CFR Chapter I, Subchapter N; and 

2) Any other industrial user that: discharges an average of 25,000 gallons per day or more of 
process wastewater to the POTW (excluding sanitary, non-contact cooling, and boiler 
blow-down wastewater); contributes a process wastestream that makes up 5 percent or more of 
the average dry weather hydraulic or organic capacity of the POTW treatment plant; or is 
designated as such by the Control Authority* on the basis that the industrial user has a 
reasonable potential for adversely affecting the POTW's operation or for violating any 
pretreatment standard or requirement [in accordance with 40 CFR 403.8(£)(6)]. 

Upon finding that the industrial user meeting the criteria in paragraph 2, above, has no 
reasonable potential for adversely affecting the POTW1s operation or for violating any 
pretreatment standard or requirement, the Control Authority* may at any time, an its awn 
initiative or in response ta a petition received from an indu_strial user or POTW, and in 
accordance with 40 CFR 403.8(f)(6), determine that such industrial user is not a significant 
industrial user. 

*The term "Control Authority" refers to the Washington State Department ofEcology in the 
case of non-delegated POTWs or to the POTW in the case of delegated POTWs. 

State W aters--Lakes, rivers, ponds, streams, inland waters, underground waters, salt waters, and 
all other surface waters and watercourses within the jurisdiction of the state of W ashingtcn. 

Stormwater--That portion of precipitation that does not naturally percolate into the ground or 
evaporate, but flows via overland flow, interflow, pipes, and other features of a stormwater 
drainage system into a defined surface water body, or a constructed infiltration facility. 

Technology-based Effiuent Limit--A permit limit that is based on the ability of a treatment 
method to reduce the pollutant. 

Total Suspended Solids (TSS)-Total suspended solids is the particulate material in an effluent. 
Large quantities of TSS discharged to a receiving water may result in solids accumulation. 
Apart from any toxic effects attributable to substances leached out by water, suspended solids 
may kill fish, shellfish, and other aquatic organisms by causing abrasive injuries and by 
clogging the gills and respiratory passages of various aquatic fauna. Indirectly, suspended 
solids can screen out light and can promote and maintain the development of noxious 
conditions through oxygen depletion. 
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Upset--An exceptional incident in which there is unintentional and temporary noncompliance with 
technology..:based permit effiuent limitations because of factors beyond the reasonable control 
of the Pennittee. An upset does not include noncompliance to .the extent caused by operational 
error, improperly designed treatment facilities, lack of preventative maintenance, or careless or 
improper operation. 

Water Quality-based Effiuent Limit-A limit on the concentration of an effluent parameter that 
is intended to prevent the concentration of that parameter from exceeding its water quality 
criterion after it is discharged into a receiving water. 

Page 25 



FACT SHEET FOR NPDES PERlv!IT WA-002951-3 
Ci'ty of Duvall 

APPENDIX C-TECHNICAL CALCULATIONS 

Several of the Ex.celCEi spreadsheet tools used to evaluate a discharger's ability to meet Washington 
State water quality standards can be found on the Department's homepage at 
http.www:wa.gov.ecalogy. 

Table 5: Calculation of Reasonable Potential to Exceed Water Quality Criteria 

Parameter 

AMMONIA 

COPPER 
MERCURY 

SILVER 
ZINC 

Effluent 
percentile 
value 

Pn 
0.95 0.950 
0.95 0.950 
0.95 0.950 
0.95 0.950 
0.95 0.950 

Metal Criteria 
Translator as 

decimal 

Acute 

1.00 
0.85 
0.85 
1.00 

Max effluent 
cone. 

measured 
(metals as 

total 
recoverable) 

Ug/L 

7000.00 
300.00 

0.20 
4.10 

98.00 

Metal CriterAa 
Translafor~s 

decimal 

Chronic 

1.00 

1.00 

Coeff #of 
Variation samples 

CV s n 
0.60 0.55 59 
0.60 0.55 59 
0.60 0.55 59 
0.60 0.55 59 
0.60 0.55 59 

Ambient 
Concentration 

(metals as 
dissolved) 

ug/L 

Multiplier Acutia 
01rn 

Factor 

1.00 2 
1.00 2 
1.00 2 
1.00 2 
1.00 2 
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Acute Chronic Acute Chronic LIMIT 
Mixing Mixing REQ'D? 
Zone Zone 

ug/L ug/L ug!L ug!L 

7600.0000 1230.0000 3490.9 671.35 NO 
9 

4.6100 3.4700 149.02 26.66 YES 
2.1000 0.0120 0.08 0.02 YES 
0.3200 ###-#### 1.74 0.39 YES 

35.3600 32.2900 46.68 9.36 YES 

Chronic 
Difn 

Factor 

COMMENTS 

10 
10 Summer condition 
10 Side Bank Discharge 
10 
10 
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Table 6: Permit Limit Calculation for Listed Pollutants 

Permit Limit Calculation Summary 

Acute Chronic Metal Metal Ambient Water Water Average Maximum 
Oil'n Oil'n Criteria Criteria Concentr Quality Quality Monthly Daily Limit 

Factor Factor Translator Translator alien Standard Standard Limit (MDL) 
Acute Chronic (AML) 

PARAMETER Acute Chronic uall. ug::. Uat!.. uo/L uo/L 
' 

COPPER 2.0 10.40 1.00 1.00 4.6100 . 3.4700 4.6 9.3 
MERCURY 2.0 10.40 0.85 2.10 0.01 0.1 0.2. 

Comments 

SILVER 2.0 10.40 0.85 0.32 0.4 0.8 No chronic standard 
ZINC 2.0 10.40 1.00 1.00 35.36 32.29 35.4 71.0 

Waste Load Allocation (WLA) and Long Term Statistical variables for permit limit 
Average (LTA) Calculations calculation 

WLA WLA LTA LTA LTA LTA Limiting Coeff. AML MDL #or 
Acute Chronic Acute Chronic Coeff. Prob'y LTA Var. Prob'y Prob'y Samples 

Var. Basis (CV) Basis Basis per Month 
(CV) 

uat!.. u UC/IL u decimal decimal uat!.. decimal decimal decimal n. 
9 36.09 3.0 19.0 0.60 0.99 3.0 0.60 0.95 0.99 4.00 1.00 
4 0.12 1.3 0.1 0.60 0.99 0.1 0.60 0.95 0.99 4.00 1.00 
1 ###### 0.2 548530.8 0.60 0.99 0.2 0.60 0.95 0.99 4.00 0.85 

71 335.82 22.7. 177.1 0.60 0.99 22.7 0.60 0.95 0.99 4.00 i.00 
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Table 7. Calculation of Low Flow TMDL Water Quality-Based Effiuent Limits 

1. The Daily Waste Load Allocation (\VLA)=Maximum Daily Limit=MDL=2 mWL NH3-N 

2. Calculate the long term average (L TA) which will comply with this wasteload allocation 

lvfDL = LTAx erzi:;.o.s~ J 

where: 
cr2 = ln[CV2 + 1]=0.137925 
z = 2.326 (99th percentile occurrence 

CV= coefficient of variation= std. dev./mean = 0.384564 
LTA =long term average= 0.89128 mg/L NH3-N 

3. Calculate the monthly average effluent limit 

AML = LTAx erzaw-o.su1.J 

where: 
cr2 = ln[(CV2 + n) + l] = .036305 
n =number of samples/month= 4 
z = 1.645 (95th percentile occurrence probability) 

CV= coefficient of variation= std. dev. /mean= 0.384564 

Average Monthly Limit= AML = 1.2 mw'L NH3-N 
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APPENDIX D-RESPONSE TO COMIVIENTS 

The only comments received on this permit and fact sheet were from the City of Duvall. The 
comments and responses are listed below: 

City of Duvall Comments: 

1. Comment: The effiuent limitation for ammonia was expressed as a mass limit only. The limit 
should also be expressed as a concentration limit. 

Response: The effiuent limit for ammonia is derived from the Snoqualmie River T:rvIDL and 
is a daily maximum mass loading. The City may meet this mass limit without the 
restrictions of a concentration limit. 

2. Comment: A compliance schedule of 2-3 years is necessary to meet the final metals limits. 
The City cannot reliably meet the metals limits without a new center of the river 
outfall. It is suggested that metals limits from the previous permit be retained. 

Response: Effluent monitoring data from the previous 5 year permit indicate a reasonable 
potential to exceed the aquatic life criteria standards for metals. A water 
quality-based permit limit is required in the permit. In the previous permit the 
effluent limits were based upon the center of the river outfall which was to be 
installed by October 1994 in accordance with PCHB91-67 Stipulations and Order 
of Dismissal. This time frame was extended to October 1, 1996. The outfall was 
not constructed during. the term of the p.ermit. A new outfali evaluation was 
completed in May of 1999. This information was utilized to develop the dilution 
factors and subsequent effluent limits. It is not appropriate to utilize the previous 
effluent limits for this permit. 

3. Comment: Both the average and maximum daily limits for mercury should have footnotes 
stating that comparison to the quantitation limit is actually used for assessment of 
compliance with the effluent limit as stated on page 8 (of the permit). 

Response: No footnote was added. Special Condition S. LD. was developed specifically to 
describe the sample measurement procedures and the way compliance would be 
calculated for metals. 

4. Comment: A compliance schedule of 2-3 years with interim effluent limits should b~ included 
in the permit for the high river flow period. The City cannot reliably meet the 
metals limits. It is suggested that metals limits from the previous permit be 
reti;ined for the interim period. 

Response: See discussion to comment number 2. Concurrent with the issuance of this permit, 
the Department will issue a letter extending the compliance period for completion 
of the new outfall under discretion granted in PCHB 91-67 to July 31, 2004. 

5. Comment: Sarne as comment #3 but for the high flow period. 
Response: See response #3. 

Page 29 



FACT SHEET FOR NP DES PERlvf!T WA-002951-3 
City of Duvall 

6. Comment: Numerous typographical errors or format changes. 
Response: These errors were corrected in the permit. 

7. Comment: The sampling frequency for metals should change to once per month (which was 
the sampling frequency in the previous permit). Instituting weekly sampling for 
metals would import a significant financial and operational burden on the City. 

Response: Sampling conducted during the term of the last permit confirmed the presence and 
substantial variation in the concentration of the metals regulated by the permit. 
Both the EPA Technical Support Document (TSD) 1991 and the Ecology Permit 
Writing Manual acknowledge that 10 or more samples per month provide greatest 
statistical likelihood that the average of the various monthly averages will 
approach the true monthly Long Term Average. Given the sample variance and 
minimal available dilution, once per week sampling for the four metals with 
effluent limits is reasonable and no reduction in sampling was made to the permit. 

8. Comment: Permit Condition S8. Acute Toxicity, B. Sampling and Reporting Requirements 
had an internal conflict on the definition of the ACEC. On page 19 it was 
indicated to be 10% effluent and on page 22 the ACEC was indicated to be 50% 
effluent. 

Response: The ACEC concentration for the permit is 50% effluent. This correction was made 
on page 19 of the permit. 

9. Comment: The source of the concentrations listed for BOD5 and TSS in Table 1 should be 
clarified. For instance, were they derived by averaging concentrations reported in 
Discharge Monitoring Reports or were they reported in the NPDES application? 

Response: Tabfe 1 on page 3 of the Fact Sheet represents information included in both the 
permit application and the discharge monitoring reports. Work on reissuance of. 
the permit was delayed to bring the permit cycle into the watershed analyses cycle. 
Additional information from the DMRs was utilized to base the permit on the most 
current analytical data. 

10. Comment: The parameter (i.e., CBOD and TSS) for which monthly and weekly effluent mass 
loading limits were calculated on the center of the page should be stated. 

Response: The purpose of the calculations shown in the middle of page 5 of the Fact Sheet 
was to show how the mass limits for technology-based effluent limits for CBODs 
and TSS were derived. The parameters and units are specifically identified in the 
calculations. 
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STATE OF WASHINGTON 

Parametrix, inc. 
DEPARTMENT OF ECOLOGY File# 

Sorthwest RegionJ/ Office • 3190 160th Avenue SE • Bellevue, Washington 98008-).+ )2 • (-J2.)J 6.+9-7000 

February 1, 2001 

Ms. Elizabeth Goode, P.E., Director of Public Works 
City of Duvall 
PO Box 1300 
Duvall, WA 98019 

Dear Ms. Goode: 

RE: Wastewater Treatment Plant Outfall Improvements-Engineering Report Amendment 

The Wastewater Treatment Plant Outfall Improvements- Engineering Report Amendment, City 
of Duvall, Washington, Parametrix, Inc., January 2001 has been reviewed. 

On June 12, 2000, the Department of Ecology approved the Wastewater Treatment Plant Outfall 
Improvements -Engineering Report, City of Duvall, Washington, Pararnetrix, Inc., April 2000. 
The purposes of this Engineering Report Amendment are to: 

• Evaluate the wastewater treatment plant effiuent' s "reasonable potential to exceed" for the 
upstream port and the downstream port based on "clean sampling" data; and 

• Evaluate critical dilution factors based on "plume hardness" and on the 2 \12% utilization 
limitation for acute mixing and the 25% utilization limitation for chronic mixing. 

Presented in the following table are the resultant critical dilution factors for the proposed City of 
Duvall Wastewater Treatment Plant's two-port outfall. 

Critical Dilution Factors for Duvall Wastewater Treatment Plant 

Acute1 Chronic2 

Critical Season 
Upstream Downstream Combined 

Port Port 
Annual Basis 3.7 4.7 41.9 
Wet Season 5.2 6.2 64.2 
Drv Season 11.8 12.8 71.2 

Note: 
2 

For acute dilution, the 2Y:z% utilization limitation applies to each individual port 
For chronic dilution, the 25% utilization limitation applies to the combined flow 

In accordance with RCW 90.48.110, Chapter 173-240 WAC and Title 40-Code of Federal 
Regulations, and on behalf of the Department of Ecology and the Environmental Protection 
Agency (EPA), the subject document is hereby APPROVED. A copy of the approved document 
is enclosed. 



Ms. Elizabeth Goode, P.E ., Director of Public Works 
February 1, 2001 
Page 2 

This office is to be notified immediately of any proposed changes or revisions to the approved 
documents. Any such changes or revisions must be issued in the form of addenda, technical 
appendices, or supplemental reports to the original, approved documents and must be approved in 
writing by the Department ofEcology. · 

The Department of Ecology's review and approval of these documents is only to assure 
compliance and consistency with the appropriate rules, regulations, guidelines, planning, and 
design criteria, and/or other similar documents and is not to be construed as a quality control 
check. The owner and the owner's engineer are responsible for the adequacy, accuracy, and 
completeness of these documents. Nothing in this approval shall be construed as satisfying other 
applicable federal, state or local statutes, ordinances or regulations. This approval does not 
relieve you, or your engineer, from any responsibilities er liabilities that result from 
noncompliance with water pollution laws and regulations during the operation of the treatment 
facility. 

If you have any questions or need any additional information, please contact Laura Fricke, at 
(425) 649-7062 or me at (425) 649-7033. 

Sincerely, 

am Elardo, P .E. 
~terim Water Quality Manager 
Northwest Regional Office 

JHG:CKY:ct 

Enclosure 

cc: Allan Maas, Parametrix, Inc . ../ 
Pam Elardo Reading File 
NWRO Central Files NPDES 



January 29, 2001 
PMX#216-3240-001 (03/03) 

Mr. Chung K. Yee, P.E. 
Senior Water Quality Engineer 
Northwest Regional Office 
Washington State Department of Ecology 
3190 l 60th A venue SE 
Bellevue, WA 98008-5452 

Re: Engineering Report Amendment on the City of Duvall Wastewater Treatment Plant Outfall 
Improvements 

Dear Mr. Lee: 

On behalf of the City of Duvall, Parametrix, Inc. is submitting the accompanying Engineering Report 
Amendment on the City of Duvall Wastewater Treatment Plant Outfall Improvements for your review. This 
Amendment, including revised tables and permit limit calculations, is to be incorporated into the April 2000 
Wastewater Treatment Plant Outfall Improvement Engineering Report. The City of Duvall is currently under 
a moratorium for new connections because the wastewater treatment plant is in violation of the metal limits in 
the current NPDES permit. The current limits are based on the existing outfall. The City has sought and 
received approval of a new 2-port outfall configuration, as provided in the April 2000 Engineering Report, 
which would allow the moratorium to be lifted. This Amendment addresses the following changes from the 
Ecology-approved Engineering Report: 

• Recalculation of reasonable potential to exceed water quality standards for metals using 37 
twenty-four-hour composite metal samples collected from April 5, 2000 to December 26, 2000. 
These metals samples were collected using clean sampling techniques. 

• Recalculation of the two-port outfall upstream and downstream port acute mixing ratios based on the 
iii-percent rule ["NAC 173-20 lA). -

• Greater consideration of the impacts of the upstream outfall port on the downstream port in the water 
quality evaluation. 

• Calculation of metals water quality standards based on the effluent to receiving water "plume 
hardness" at acute and chronic mixing zone boundaries. 

Based on revised metals and ammonia analyses, the proposed two-port outfall with 20-year planning horizon 
effluent design flows does not show a reasonable potential to exceed water quality standards. Metals no 
longer show a reasonable potential to exceed water quality standards primarily as a result of the lower 
measured total effluent copper, silver, zinc, and mercury concentrations in the clean technique samples 
collected as recommended in previous studies. 
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Mr. Chung K. Yee, 
January 29, 2001 
Page 2 

This Amendment demonstrates that the new 2-port outfall eliminates the need for metals limits. City is 
requesting that Ecology modify the NPDES permit as soon as possible to include both the existing unchanged 
permit limits and the new 2-port outfall permit limits so that the revised permit can be placed in effect the first 
day the new outfall is operational. 

It is recognized that water quality benefits will be realized by construction of the new outfall as soon as 
practical. The new outfall will be constructed in the "fish window" from July 15 to September 15 this 
summer, and become operational by the end of 2001. The City of Duvall is also requesting the Department of 
Ecology to issue an Administrative Order so that copper effluent limits could be increased from the April 1, 
2000, NPDES permit limits for an interim period by while the new outfall is being installed. This request will 
be made under a separate letter. 

If you have any questions regarding the contents of this report, please contact me or Mike Ollivant in our 
SuITiller office at (253) 863-5128. 

Sincerely, 

P ARAMETRJX, INC. 

8~.~~ 
David J. McBride, P.E. 

DJM:pw 

Enclosure 

cc: Elizabeth Goode, P.E., Director of Public Works-City of Duvall 
Michael Ollivant, - Parametrix, Inc. 
Allan Maas, P .E. Parametrix, Inc. 
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The technical material and data contained in this document were prepared under the supervision and 
direction of the undersigned, whose seal, as a professional engineer licensed to practice as such, is affixed 
below. 
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On April 25, 2000, the City of Duvall submitted to the Washington State Department of Ecology an 
Engineering Report on the City of Duvall Wastewater Treatment Plant Outfall Improvements. This 
engineering report partially fulfilled the requirements of WAC 173-240-060 pertaining to the preparation 
of engineering reports for proposed wastewater treatment and disposal facilities construction. A separate 
engineering report for the City of Duvall wastewater treatment plant upgrade will be submitted at a later 
date to fulfill the remaining WAC 173-240-060 requirements. Both the City and Ecology agree that water 
quality benefits will be realized by construction of the recommended outfall improvements prior to the 
remainder of the plant upgrade. 

Ecology has issued water-quality based effluent limits for the treatment plant based upon the City's 
current bankside outfall. The plant with the current outfall cannot meet the requirements contained within 
the existing NPDES discharge permit (W A-002951-3, issued on April l, 2000). 

The Engineering Report was approved by Ecology (John H. Glynn, Water Quality Manager Northwest 
Regional Office to Elizabeth Goode, City of Duvall Director of Public Works, June 12, 2000). One of the 
recommendations of the Engineering Report was that "clean sampling" metals data be obtained to 
eliminate suspected sources of sample contamination. The purpose of this Amendment to the Engineering 
Report on the City of Duvall Wastewater Treatment Plant Outfall Improvements is to incorporate clean 
sampling data collected following approval of the April 2000 Engineering Report and to address recent 
Ecology questions regarding the proposed two-port outfall configuration as follows: 

• Use of 37 twenty-four-hour composite metals samples (April 5, 2000 to December 26, 2000) 
collected using clean sampling techniques in the recalculation of reasonable potential to exceed 
water quality standards for metals. 

• Recalculation of the two-port outfall upstream and downstream port acute mixing ratios based on 
the 21/rpercent rule (WAC 173-20 lA). 

• Greater consideration of the impacts of the upstream outfall port on the downstream port in the 
water quality evaluation. 

• Calculation of metals water quality standards based on the effluent to receiving water "plume 
hardness" at acute and chronic mixing zone boundaries. 

The City proposes to construct the outfall improvements in the "fish window" from July 15 to September 
15 in the summer of 2001. The new outfall would be operational by the end of 2001. Prior to the new 
outfall being placed into operation, the NPDES permit would be revised for toxicants to reflect the new 
dilution ratios, clean sampling data, and reanalysis of reasonable potential for toxicants as contained in 
the Engineering Report and this Amendment. It is desired that the new NPDES permit issuance and 
comment period be completed as soon as possible following approval of this Amendment so that the new 
limits may take effect as soon as the new outfall becomes operational. 
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This Amendment will review the April 2000 Engi.neering Report section by section, highlighting new 
information to be incorporated, deletions, and changed conditions. Supporting calculations are provided 
as applicable. Any revisions contained herein will augment, clarify and/or supercede the information 
contained in the April 2000 Engi.neering Report. Section numbers referenced herein refer to the 
Engineering Report sections. Chapter numbers referenced herein refer to this Amendment. The 
Amendment appendices continue in sequence from the Engineering Report appendices. 

SECTION 1 INTRODUCTION 

No revisions other than discussed in Chapter 1 of this Amendment. 

SECTION 2 EXISTING OUTFALL DESCRIPTION 

No revisions. 

SECTION 3 RECEIVING WATER CHARACTERISTICS 

Section 3.2 Ambient River Water Quality 

Remove: 

Add: 

"A hardness value of 25 mg/l as CaC03 was adopted to estimate the metals water quality criteria 
(related to hardness) that are used to determine the reasonable potential to exceed water quality 
standards." 

The Ecology Environmental Assessment Program (EAP) has calculated an average low river flow 
season hardness of 25.7 mg/l for Duvall. This value is based on three hardness values collected 
by Ecology in 1989 near Duvall. Sample measurements are as follows (Chung, Y. to Maas A., 
November 27, 2000): 

August 15, 1989 
September 5, 1989 
September 30, 1989 

21 mg/l as CaC03 
26 mg/l as CaC03 
30 mg/las CaC03 

Based on the data provided by Ecology, an ambient hardness value of 25. 7 mg/l as CaC03 is used 
in this Amendment for calculation of metals water quality criteria (related to hardness). 

Change in Table 3-1: 

Receiving water hardness from 25 mg/l to 25.7 mg/l. Other Table 3-1 revisions are discussed 
elsewhere in this Amendment. 
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SECTION 4 EFFLUENT CHARACTERISTICS 

Section 4.2 Effluent Quality 

Add: 

Based on the recommendation of the Engineering Report, the City began a program to collect 
"clean sampling" metals data to eliminate suspected sources of contamination. Since April 5, 
once a week, 24-hour composite samples for total copper, mercury, silver, and zinc have been 
collected in accordance with NPDES Permit Condition S2. The "clean sampling" procedures is 
as follows (Mike Marty, Duvall WWTP Operator, January 24, 2001): 

All sampling equipment, including bottles, hose/sample tubing, composite sampler pump, and 
carboy are: 

washed with citranox soap and water 
rinsed with deionized water 
rinsed with 10 percent nitric acid solution 
rinsed again with deionized water 

Bottles and carboy are then capped; sample hose and pump are sealed with sterile bags. When 
equipment is put in place for sampling, seals are removed and hoses connected. 

Sample bottles provided by AmTest Laboratories (Redmond, Washington) are cleaned and sealed 
with the same technique. Sample bottles are shipped with a Nitric acid preservative in the bottles. 
The WWTP operator transfers the composite samples from the carboy to the Amtest bottles using 
sterile techniques. 

Samples are analyzed in the AmTest Laboratories using the following U.S. EPA approved test 
methods: 

Metals 
Copper 
Mercury 
Silver 
Zinc 

Test Method 
ICP 200.7 
ICP 245.1 
ICP 200.9 
ICP 200.7 

Detection Limit 
1 ppb 
0.2 ppb 
0.1 ppb 
1 ppb 

Results of the clean metals sampling analysis are contained in Appendix G of this Amendment. 
Statistical measures computed from the samples include seasonal 95th percentiles, maximums, 
means, and coefficients of variation. Statistical measures are used in the reasonable potential 
analysis and permit limit derivation procedures (Ecology Permit Writer's Manual 1999). 

City of Duvall 216-3240-001 
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Add: 

Grab effluent hardness samples were collected in the summer of 1999. These measurements are 
as follows: 

June 1999 
July 1999 
August 1999 
September 1999 

47 mg/l 
52 mg/l 
61 mg/l 
64 mg/l 

The lowest effluent hardness of 47 mg/l as CaC03 is used in conjunction with the critical 
receiving water hardness value of 25.7 mg/l in computing "plume" hardness for purposes of 
deriving hardness based acute and chronic metals water quality standards. 

SECTION 5 RIVER SURVEY 

No revisions. 

SECTION 6 PROPOSED OUTFALL CONFIGURATION 

No revisions. 

SECTION 7 DILUTION MODELING 

Section 7 .1 Regulatory Considerations 

Revise Table 7-1 as follows for the two-port outfall: 

Table 7-1. Limiting Dilution Factors for Acute and Chronic Mixing Zones- Duvall WWTP Outfall 

Dilution Factor, OF= (Qa + Qe)/Qe 

701 O Annual Basis (286.4 mgd) 

7020 Wet Season (442.1 mgd) 

7020 Dry Season (294.8 mgd) 

Annual Basis 

Wet Season 

Dry Season 

City of Duvall 
Engineering Report Amendment 
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Qa = Fraction*7Q20 or 7Q10 

Acute 

0.025 

0.025 

0.025 

Qe = Design Flow (mgd) 
Max Day 

2-3 

5.25 

5.25 

1.37 

Chronic 

0.25 

0.25 

0;25 

Max Month 

1.75 

1.75 

1.05 
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Table 7 -1. Limiting Dilution Factors for Acute and Chronic Mixing Zones - Duvall WWTP Outfall 

Dilution Factor, DF = (Qa + Qe)/Qe 

Maximum Allowable Dilution Factors, Single Port Outfall 

Annual Basis 

Wet Season 

Dry Season 

Acute Chronic 

2.4 

3.1 

6.4 

41.9 

64.2 

71.2 

Maximum Allowable Dilution Factors, Two-Port Outfall 

Annual Basis 

Wet Season 

Dry Season 

Add immediately following Table 7-1: 

I 

Acute I Chronic 

Upstream Port 

3.7 
5.2 
11.8 

Downstream Port 

4.7 

6.2 

12.8 

41.9 

64.2 

71.2 

Regulatory dilution factors for the two-port outfall are computed in Appendix H in the 
Amendment. In the two-port outfall configuration, Ecology has determined that both upstream 
and downstream diffuser ports should be evaluated separately in determining the reasonable 
potential to exceed water quality standards (Yee, C. January 24, 2001). In the revised Table 7-1; 
using the 21/rpercent rule, the upstream port dilution factor is lower than the downstream port 
dilution factor because only one-half of the total effluent flow is credited in the numerator of the 
dilution factor calculation, whereas the foll effluent flow is credited in the numerator of the 
downstream port dilution factor calculation. 

Section 7.2 Dilution Model Selection and Input Considerations 

Clarification: 

In Table 7-2 of the Engineering Report, a single-port outfall scenario is modeled using 
· RIVPLUMS. It should also be noted that the regulatory limiting dilution factors from Table 7-1 
will govern for the two-port outfall at both acute and chronic mixing zone boundaries. However, 
actual mixing with the two-port outfall will be greater than the regulatory limitations, creating a 
large safety margin for compliance with water quality standards. Actual dilution factors at acute 
mixing zone bonndaries using the RIVPLUM5 model are as follows: 

Dry Season (Aug-Oct): 
Wet Season (Nov-Jul): 
Annual: 

82.l 
40.0 
21.1 

Actual chronic dilution factors are as presented in Table 7.,1. 
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Section 7.4 PLUMES Very Shallow Water (VSW) Two-Port Outfall Analysis 

Clarification: 

The mixing analysis in Section 7.4 is for the two-port outfall using PLUMES VSW. The purpose 
of this analysis was to help illustrate the need for the two-port outfall and to show the \Vater 
quality benefits that may be obtained with a two-port outfall. This analysis is based on an 
example using non-clean sampling technique copper data. The example is not updated since the 
point is illustrated regardless of the copper data used. 

Delete page 7-5, last paragraph. Add new Section 7.5 as follows: 

Section 7.5 Effect of Upstream Port on Downstream Port (New Section) 

One of the purposes of this Amendment is to determine the impact of the upstream port on the 
downstream port in the reasonable potential and permit limit calculations for toxicants. Therefore 
it is necessary to calculate the maximum expected concentration of toxicants in the plume of the 
upstream port at the location of the downstream port to be used as a background concentration in 
the downstream port reasonable potential and permit limit derivation analysis. 

Appendix H of this Amendment contains RNPLUM5 dilution factors at a distance of 65 feet 
from the upstream port (i.e., the spacing between upstream and downstream ports, see Figure 5-1) 
for each combination of acute and chronic effluent flow conditions and annual, dry season, and 
wet season receiving water conditions. The resulting dilution factors are provided in Appendix 
H. These dilution factors were then inserted in the Downstream Port Background Calculation 
Worksheet for the City of Duvall Two-Port Ouifall contained in Appendix I, which computes the 
acute and chronic background concentrations for each season using the following equation: 

City of Duvall 

Cp = (l/DF)*(Ce) + (DF-1)/(DF)*(Ca) Equation 1 

Where: 

Cp = Centerlin.e concentration of toxicant in plume 65 feet downstream of upstream port 

Ca = Ambient concentration of toxicant upstream of upstream port 

Ce = Maximum expected effluent concentration (95th percentile values from clean 
samples for metals, from Table 3-1 for ammonia). 

DF =Acute and chronic dilution factors from RNPLUM5 for one-half total plant flow 
under each seasonal receiving water condition. 
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SECTION 8 REASONABLE POTENTIAL ANALYSIS AND PERMIT LIMIT DERIVATION 

Replace entire Section with following: 

Section 8.1 Aquatic Life Criteria for Toxicants 

Aquatic life criteria for toxicants were derived using the formulas contained in WAC 173-20JA, guidance 
from the Permit Writer's Manual (Ecology 1999), and personal communication with Ecology 
(i.e. regarding application of "plume" hardness). Derived metals water quality standards are shown in 
Table 8-1. Derived ammonia water quality standards are shown in Table 8-2. Seasonal ammonia water 
quality criteria were derived using Ecology's TSDCALC7.:XLW spreadsheet. Seasonal critical values of 
receiving water temperature and pH are provided in Table 3-1. Total ammonia water quality criteria 
calculations are provided in Appendix B. 

Metals water quality criteria in Table 8-1 are expressed as both a total dissolved concentration and a total 
recoverable concentration. The derived metals water quality standards are based on "plume" hardness as 
provided in Table 8-1. The "plume hardness" is the effluent to receiving water mixed hardness computed . 
at acute mixing zone boundaries in both wet and dry seasons. Plume hardness was also computed for 
both upstream and downstream ports. The downstream port plume hardness calculation uses the 
upstream port mixed hardness at 65 feet downstream for the ambient hardness concentration used in the 
downstream port mixing calculation. Because acute criteria were found to govern allowable effluent 
limits, a "plume hardness" was not calculated at the chronic mixing zone boundary. The slight increase in 
hardness above ambient would provide very small relief in the chronic water quality criteria. In general, a 
higher plume hardness provides a less stringent water quality standard. 

Metal criteria translators in Table 8-1 are based on relationships presented in Table VI-A 1 of the Permit 
Writer's Manual - Recommended Estimates of 90th and 95th Percentiles of Ambient Dissolved Fractions 
( df) of Cd, Cu, Pb, and Zn Based on Data from Rivers in Washington (Ecology 1999). Average seasonal 
concentrations of receiving water total suspended solids (TSS) were estimated to be 11.0, 12.6, and 
5.5 mg/L for annual, wet and dry seasons, respectively (see Table 3-1). TSS data were obtained from 
Ecology's database for water quality monitoring Station 07D070. In Table 8-1, metal criteria translators 
are less than one in the wet season when river TSS is higher. A translator value ofless than one increases 
the allowable total metal concentration because the receiving water dissolved :fraction of the metal is 
reduced (i.e., adsorbed to suspended solids). 

Section 8.2 Reasonable Potential Analysis for Toxicants 

Appendix J contains a reasonable potential analysis for toxicants based on the procedures contained in the 
Permit Writer's Manual (Ecology 1999). The Ecology spreadsheet REASPOLXLS was used for the 
reasonable potential analysis. A reasonable potential analysis was performed for both a single port outfall 
and the recommended two-port outfall. Moreover, because of the differing acute mixing ratios and plume 
overlap effects, the two-port outfall reasonable potential analysis was performed for both upstream and 
downstream ports. 
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Table 8-1. Metals Water Quality Standards 

Acute 

Upstream Port Downstream Port 

Parameter 

Plume Hardness (mg/£ as CaCQ3) 

Ambient Critical TSS 

Copper 

Translato~al 

Dissolved was (µg/£) 

Total Recoverable Was 

Silver 

Translator(a) 

Dissolved was (µg/£) 

Total Recoverable was 

Zinc 

Translato~a) 

Dissolved was (µg/£) 

Total Recoverable was (µg/l) 

Dry 
Season 

27.4 

5.5 

1.00 

5.02 

5.02 

0.85 

0.37 

0.44 

0.97 

38.21 

39.39 

Wet Dry 
Season Season 

29.1 27.5 

12.6 5.5 

0.81 1.00 

5.32 5.05 

6.61 5.05 

0.85 0.85 

0.41 0.37 

0.48 0.44 

0.80 0.97 

40.21 38.33 

50.26 39.52 

(a) Based on Table VI-Al of PWM (Ecology 1999) using ambient TSS concentration. 

(b) NA= Not applicable. 

Wet 
Season 

29.5 

12.6 

0.81 

5.38 

6.68 

0.85 

0.42 

0.49 

0.80 

40.68 

50.85 

Table 8-2. Ammonia Water Quality Standards 

Chronic 

Upstream and 
Downstream Ports 

Dry 
Season 

25.7 

5.5 

1.00 

3.55 

3.55 

NA(bl 

NA 

NA 

0.97 

33.05 

34.07 

Wet 
Season 

25.7 

12.6 

0.81 

3.55 

4.41 

NA 

NA 

NA 

0.80 

33.05 

41.31 

Annual Series Acute WQS (mg/e-N) Chronic WQS (mg/f-N) 

Wet Season 

Dry Season 

Annual 

11.60 

10.70 

11.00 

2.12 

1.64 

1.86 

Using the clean sample data v:lith a single port outfall, copper shows a reasonable potential to exceed 
water quality standards (in the wet season). With a two-port outfall, no toxicants show a reasonable 
potential to exceed water quality standards. A two-port outfall is therefore recommended to eliminate the 
reasonable potential for copper to exceed water quality standards. A general result of the reasonable 
potential analysis is that acute mixing zone concentrations will govern allowable effluent metals 
concentrations. 

For mercury, the current April 1, 2000 NPDES permit states that because the maximum daily effluent 
limit is below the quantitation limit (i.e. 5 x MDL), the quantitation limit (QL) of 1 ug/l will be used for 
assessment of compliance with the effluent limit. In all 37 clean sample technique data measurements, 
mercury was non-detect (ND) at a concentration of 0.2 ug/L In light of the manner in which mercury 
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permit compliance is detennined and the lack of detection of mercury in the effluent, mercury is not 
included int.lie reasonable potential analysis. 

Parameters used in the reasonable potential evaluations include the following: 

• Seasonal metals and ammonia water quality standards from Tables 8-1 and 8-2. 

• Seasonal/individual port acute and chronic dilution factors from Table 7-1. 

• Seasonal downstream port background concentrations from Appendix I. 

• Seasonal acute and chronic metals translators from Table 8-1. 

• Seasonal maximum expected effluent concentrations from Table 3-1 · and Appendix G 
(note: ammonia maximum expected effluent concentration as provided in Engineering Report). 

• Number of effluent sample measurements from Table 3-1 (ammonia) and Appendix G (metals). 

• Coefficient of variation (CV) of seasonal data sets from Appendix G. 

Section 8.3 TMDL Loading Limitations for CBOD and Ammonia 

As per Section 8.6 of the April 2000 Engineering Report. 

Section 8.4 Conventional Water Quality Parameters 

As per Section 8.7 of the April 2000 Engineering Report. 

Section 8.5 Potential Effluent Limits 

Table 8-3 provides potential seasonal effluent limits and identifies the basis of limitation relative to water 
quality based criteria, TMDL recommendations, or AKART based criteria. Chlorine is not included in 
Table 8-3. The plant upgrade will expand the UV disinfection system installed in 1995. 

Although there is no reasonable potential to exceed water quality standards for total ammonia, copper, 
mercury, silver, or zinc based on available clean samples collected to date, permit limits have been 
calculated to provide a current perspective into possible effluent limitations. Permit limit derivation 
calculations for the recommended two-port outfall are contained in Appendix J. The permit limit 
derivations procedures are contained in the Permit Writer's Manual (Ecology 1999) and the Technical 
Support Document for Water Quality Based Toxics Control (USEPA 1991). The Ecology spreadsheet 
LIMIT.XLS was used to determined the permit limitations. 

The permit limit derivation analysis shows that the upstream port results in more stringent permit limits, 
primarily due to a lower acute mixing ratio in both wet and dry season periods. In general, protection of 
acute criteria governs the allowable effluent limits. Table 8-3 shows the more restrictive upstream port 
permit limitations. Parameters used in the permit limit derivation are the same as those previously 
described under the reasonable potential analysis. 

City of Duvall 
Engineering R.eport Amendment 
Wastewater Treatment Plant Outfall Improvem_ents 

2-8 
216-3240-001 
January 2001 



The recommended combined CBOD/ammonia limit as an inverse numerical relationship. If the ammonia 
concentration increases the CBOD concentration must decrease to comply to the TMDL and vice-versa. 
Table 8-3 TMDL limitations are therefore in the form of an equation reflecting the allowable equivalent 
TMDL CBOD load of203.5 lbs/day. 

Table 8-3. Potential Effluent Limitations for Year 2020 Proposed 
Wastewater Treatment Plant Design Discharge 

High Flow (wet) Season 
Water Quantity and Quality Basis of November 1 through 

Parameters, Units Limitation July 31 

Average Average 
Conventional Parameters Monthly Weekly 

Fiow<ai, mgd 1.75 5.25 

Carbonaceous biochemical A KART 25(c) 40(c) 

oxygen demand (5 day), mgt.e 
TMDL(bl 

Total suspended solids, mgt.e A KART 30 45 

Fecal coliform, number/100 me A KART 200 400 

pH, standard units A KART Shall not be outside the 
range of 6.0 to 9.0 -· .. ···--· ........ --................... - .... ·-·---·--··-------------- , .... ,•--oo••-•-••·-·----•""•••-•••H•--•n•_ ...... ,,,.,,, ... 

Toxic Parameters 

Ammonia, mg/£ 

Copper, µg/.e 

Silver, µgit 

Zinc, µg/e 

Aquatic life based 
standards Cb) 

TMDL 

Aquatic life based 
standards<bl 

Aquatic life based 
standards(bJ 

Aquatic life based 
standards<bl 

(•) Based on forecast for end of planning period year 2020 
Based on two-port outfall configuration 

Average 
Monthly 

24.9 

23.3 
(0.340 

lbs/day) 

0.9 

173 

(b) 

(c) 

(d) 

Based on current April 1, 2000 NPDES permit limits 
Daily limit equivalent CBOD not to exceed 203.5 Jbs/day: 

Maximum 
Daily 

58.8 

34.4 

2.5 

261 

Low Flow (dry) Season 
August 1 through 

October 31 

I 
Average Average 
Monthly Weekly 

1.05 1.37 
25(c) 40<0J 

No Limit (d) 

30 45 

200 400 

Shall not be outside the 
range of 6.0 to 9.0 ---·---· ........... --.. --.. ·-
Average Maximum 
Monthly Daily 

61.7 123.8 

No Limit {d) 

44.2 59.2 
(0.387 

lbs/day) 

2.2 5.1 

586 763 

203.5 lbs/day - CBOD(lbs/day) 
Allowable ammonia portion of combined CBOD not to exceed: ---------

2.5 
Where: 
- 203.5 lbs/day is total allowable combined equivalent TMDL CBOD loading (Joy, J. 1994) 
- CBOD (lbs/day) is concurrent daily composite sample result 
- 2.5 is QUAL2E modeled CBOD/NBOD exchange ratio (Cosmopolitan 1999) 
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APPENDIX A - DILUTION MODELING INPUT AND RESULTS 

No revisions. 

APPENDIX 8 - WATER QUALITY CRITERIA WORKSHEETS 

Revision: 

Metals criteria have been revised using "plume hardness". Acute and chronic water quality 
standards are summarized in Tables 8-1 and 8-2. 

APPENDIX C - WATER QUALITY-BASED EFFLUENT PERMIT LIMITS WORKSHEETS 

Delete worksheet: 

Superceded by Appendix J 

APPENDIX D - HEC-RAS RIVER MODEL OUTPUT 

No revisions. 

APPENDIX E - POPULATION AND FLOW PROJECTIONS 

No revisions. 

APPENDIX F - EXTENSION OF TIME FOR OUTFALL RELOCATION AND 
APRIL 1, 2000 NPDES PERMIT 

No revisions. 

City of Duvall 
Engineering Report Amendment 2-10 
Wastewater Treatment Plant Outfall lmprovements 

216-3240-001 
January 2001 



• Ecology has issued water-quality based effluent limits for the City of Duvall based upon the 
City's existing bankside outfall. The plant cannot meet the requirements contained within the 
current NPDES discharge permit with the existing outfall (issued April 1, 2000). · 

• The City of Duvall is currently under a moratorium for new connections because the wastewater 
treatment plant is in violation of the metals limits in the current NPDES permit. 

• The City has sought and received approval of a new two-port outfall configuration, as provided in 
the April 2000 Engineering Report, which would allow the moratorium to be lifted. 

• The City has been collecting metals samples using "clean techniques" as recommended in 
previous studies. Clean metals data collected since April 5, 2000, shows significantly lower 
maximum expected metals concentrations in the effluent compared to previous NPDES sampling 
results. 

• The updated water-quality analysis in· this Amendment shows no reasonable potential for 
exceedance of water-quality based standards for total ammonia, copper, mercury, silver, and zinc 
once the two-port outfall is installed. 

• Dilution factors have been recomputed in light of new information in this Amendment. 
Regulatory dilution factors are more restrictive than actual dilutions, therefore making the 
reasonable potential analysis conservative. 

• This Amendment demonstrates that the new two-port outfall eliminates the need for metals limits. 
The City is requesting that Ecology modify the NPDES permit as soon as possible to include both 
the existing unchanged permit limits and the new two-port outfall permit limits so that the revised 
permit can be placed in effect the first day the new outfall is operational. 

• The City requests that Ecology considers removing metals permit limitations in the revised 
NPDES permit for the two-port outfall. If permit limits for metals are included in the revised 
NPDES permit, they should be the limits proposed in Table 8-3. 

• It is recommended the City request interim limitation for metals until the new two-port outfall is 
placed in operation. 

• It is recommended the City continue to collect clean metals data to build a yearlong database of 
measurements. It is further recommended that effluent hardness measurements be collected along 
with the metals samples for future use in establishing a "plume hardness." Once a year-long 
series of measurements is available, removal of metals sampling requirements from the NPDES 
permit should be considered by Ecology. 

City of Duvall 
Engineering Report Amendnumt 
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DUVALL CLEAN SAMPLING TECHNIQUES METALS DATA 

Total Copper Total Zinc Total Silver 

Detection Limit= 1 ppb Detection Limit= 1 ppb Detection Limit= 0.1 ppb 
Sample Annual Dry Wet Annual Dry Wet Annual Dry Wet 
Date Series Season Season Series Season Season Series Season Season 

(ug/I) (ug/I) (ug/l) (ug/l) (ug/I) (ug/I) (ug/I) (ug/l) (ug/I) 
5-Apr-00 19 19 25 25 0 0 

1 O-Apr-00 12 12 29 29 0.4 0.4 
17-Apr-OO 16 16 35 35 0 0 
24-Apr-OO 19 19 42 42 0.1 0.1 
1-May-OO 18 18 40 40 0.7 0.7 
8-May-00 14 14 42 42 0.4 0.4 

15-May-OO 9 9 39 39 0.3 0.3 
22-May-OO 15 15 47 47 0 0 
30-May-OO 10 10 38 38 0.1 0.1 

5-Jun-00 14 14 38 38 0.2 0.2 
12-Jun-00 12 12 61 61 0.3 0.3 
20-Jun-00 12 12 43 43 0.3 0.3 

3-Jul-00 15 15 48 48 0 0 
1 O-Jul-00 17 17 41 41 0 0 
17-Jul-OO 20 20 55 55 0.3 0.3 
24-Jul-OO 20 20 66 66 0.4 0.4 
2-Aug-00 14 14 45 45 0.5 0.5 
7-Aug-00 16 16 64 64 0.4 0.4 

14-Aug-OO 20 20 69 69 0.7 0.7 

21-Aug-OO 14 14 51 51 0.5 0.5 
28-Aug-OO 10 10 50 50 0.4 0.4 

7-Sep-00 12 12 63 63 0.1 0.1 
11-Sep-OO 12 12 41 44 0 0 
19-Sep-OO 14 14 48 48 0 0 
25-Sep-OO 13 13 48 48 0.4 0.4 

2-0ct-00 14 14 42 42 0 0 
9-0ct-00 15 15 44 44 0.3 0.3 

23-0ct-00 10 10 41 41 0.2 0.2 
30-0ct-01 10 10 42 42 0 0 
6-Nov-01 11 11 34 34 0 0 

13-Nov-01 15 15 44 44 0 0 
20-Nov-01 12 12 36 36 0 0 

1-Dec-01 6 6 17 17 0.3 0.3 
4-Dec-01 8 8 22 22 0 0 

10-Dec-01 9 9 23 23 0 0 
18-Dec-01 13 13 41 41 0 0 
26-Dec-01 11 11 24 24 0 0 

Count 37 13 24 37 13 24 37 13 24 
Max 20 20 20 69 69 66 0.7 0.7 0.7 
Mean 14 13 14 . 43 50 39 0.2 0.3 0.2 
std dev 3.517 2.785 3.910 12.253 9.314 11.946 0.214 0.236 0.195 
CV 0.260 0.208 0.287 0.287 0.186 0.308 1.085 0.876 1.234 

95th% 20 18 20 64 66 60 0.5 0.6 0.4 

Notes: 

All ND-Non Detect Silver Samples Counted as Zero 
Of 37 Mercury Samples Collected on Each Date, All ND-Non Detect at Detection Limit of 0.2 ppb 

Duvall Metals Data Page 1 of 1 1/23/01 
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ConceptDF 

DF= (Qa+Qe)/Qe 

Qa=fraction*7Q20 

7020 
Flow 
(cfs) 

Wet Season 684 
Dry Season 456 
Annual 443 

Qe= maximum month or day 

Wet Season 
Dry Season 
Annual 

Regulatory Dilution Factors 
DUVALL WWTP Two-Port Outfall 

7Q20 
Flow 

(mgd) 
442.1 
294.8 
286.4 

River Fraction 
Allowed 

Acute 
0.025 
0.025 
0.025 

Max Day 
(mgd) 
5.25 
1.37 
5.25 

Chronic 
0.25 
0.25 
0.25 

Max Month 
(mgd) 
1.75 
1.05 
1.75 

DF = Chronic Maximum Dilution Factors Allowable (25% Rule) 

Wet Season 
Dry Season 
Annual 

64.2 
71.2 
41.9 

OF= Acute Maximum Dilution Factors Allowable (2-1/2% Rule) 

Wet Season 
Dry Season 
Annual 

Upstream 
Port 
5.2 
11.8 
3.7 

1 of 1 

Downstream 
Port 
6.2 
12.8 
4.7 

1/24/01 



Spread of a plume from a point source in a river with boundary effects from the shoreline 

based on the method of Fischer et al. (1979) with correction for the effective origin of effluent. 

DUVALL 2 PORT OUTFALL- MIXING RATIO AT DOWNSTREAM PORT 
TO BE USED IN BACKGROUND CALCULATIONS 

Revised 22-Feb-96 Wet Season Analysis Dry Season Analysis Annual Analysis 

Acute Chronic Acute Chronic Acute Chronic 

Snoqualmie River Flow (cfs) 684 684 456 456 443 443 
1. Effluent Discharge Rate (cfs): 4.06 1.35 1.06 0.81 4.06 1.35 

2. Receiving Water Characteristics Downstream From Waste Input 
Stream Depth (ft): 11.10 11.10 10.00 10.00 9.90 9.90 
Stream Velocity (fps}: 0.80 0.80 0.50 0.50 0.50 0.50 
Channel Width (ft): 110.00 110.00 110.00 110.00 110.00 110.00 
Stream Slope (ft/ft} or Manning roughness "n": 0.05 0.05 0.05 0.05 0.05 0.05 
0 if slope or 1 if Manning "n" in previous cell: 1 1 1 1 1 1 

3. Discharge Distance From Nearest Shoreline (ft): 15 15 15 15 15 15 

4. Location of Point of Interest to Estimate Dilution 
Distance Downstream to Point of Interest (ft}: 65 65 65 65 65 65 
Distance From Nearest Shoreline (ft}: 15 15 15 15 15 15 

5. Transverse Mixing Coefficient Constant (usually 0.6}: 0.6 0.6 0.6 0.6 0.6 0.6 

6. Original Fischer Method (enter 0) or Effective Origin Modification (enter 1} 0 0 0 0 0 0 

1. Source Conservative Mass Input Rate 
Concentration of Conservative Substance (%): 100.00 100.00 100.00 100.00 100.00 100.00 
Source Conservative Mass Input Rate (cfs*%): 406.10 135.40 106.00 81.20 406.10 135.40 

2. Shear Velocity 
Shear Velocity based on slope (ft/sec): #NIA #NIA #NIA #NIA #NIA #NIA 
Shear Velocity based on Manning "n": 

using Prasuhn equations 8-26 and 8-54 assuming 
hydraulic radius equals depth for wide channel 
Darcy-Weisbach friction factor "f': 0.130 0.130 0.135 0.135 0.135 0.135 
Shear Velocity from Darcy-Welsbach "f' (ft/sec}: 0.102 0.102 0.065 0.065 0.065 0.065 

Selected Shear Velocity for next step (ft/sec): 0.102 0.102 0.065 0.065 0.065 0.065 

3. T~ansverse Mixing Coefficient (ft21sec): 0.679 0.679 0.389 0.389 0.386 0.386 

4. Plume Characteristics Accounting for Shoreline Effect (Fischer et al., 1979) 
Co 4.16E-01 1.39E-01 1.93E-01 1.48E-01 7.46E-01 2.49E-01 
x' 4.56E-03 4.56E-03 4.18E-03 4.18E-03 4.15E-03 4.15E-03 
y'o 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E·01 
y' at point of interest 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E·01 
Solution using superposition equation (Fischer eqn 5.9) 
Term for n= -2 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Term for n= -1 6.14E-96 6.14E-96 1.37E-104 1.37E-104 1.84E-105 1.84E-105 
Term forn= O 1.02E+OO 1.02E+OO 1.01E+OO 1.01E+OO 1.01 E+OO 1.01E+OO 
Term for n= 1 9.65E-72 9.65E-72 3.40E-78 3.40E-78 7.60E-79 7.60E-79 
Term for n= 2 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Upstream Distance from Outfall to Effective Origin of Effluent Source (ft) #NIA #NIA #NIA #NIA #NIA #N/A 

Effective Distance Downstream from Effluent to Point of Interest (ft} 65.00 65.00 65.00 65.00 65.00 65.00 
x' Adjusted for Effective Origin 4.56E-03 4.56E-03 4.18E-03 4.18E-03 4.15E-03 4.15E-03 
C/Co (dimensionless} 4.25E+OO 4.25E+OO 4.41E+OO 4.41E+OO 4.43E+OO 4.43E+OO 
Concentration at Point of Interest (Fischer Eqn 5.9) 1.77E+OO 5.89E-01 8.51E·01 6.52E-01 3.30E+OO 1.10E+OO 
Unbounded Plume Width at Point of Interest (ft} 42.026 42.026 40.237 40.237 40.069 40.069 
Unbounded Plume half-width (ft) 21.013 21.013 20.119 20.119 20.035 20.035 
Distance from near shore to discharge point (fl) 15.00 15.00 15.00 15.00 15.00 15.00 
Distance from far shore to discharge point (ft) 95.00 95.00 95.00 95.00 95.00 95.00 
Plume width bounded by shoreline {ft) 36.01 36.01 35.12 35.12 35.03 35.03 

Approximate Downstream Distance to Complete Mix (ft): 4,251 4,251 4,638 4,638 4,677 4,677 

Theoretical Dilution Factor at Complete Mix: 240.53 721.42 518.87 677.34 134.08 402.14 

Calculated Flux-Average Dilution Factor Across Entire Plume Width: 78.75 236.18 165.65 216.25 42.70 128.08 

Calculated Dilution Factor at Point of Interest: 56.63 169.84 117.56 153.47 30.26 90.77 

1123101 Page 1of1 1123101 
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Wastewater Treatment Plant Capacity Analysis 



CHAPTER6 

FEASIBILITY EVALUATION FOR REUSE OF RECLAIMED 
PLANT EFFLUENT 

INTRODUCTION 

The potential for reuse of effluent from the Duvall WWTP was evaluated in a Technical 
Memorandum - Wastewater Reclamation Evaluation (Sverdrup Civil, Inc. with H.R. 
Esvelt Engineering and Fujiki & Associates, Inc.) produced in 1995 (included here as 
Appendix H). The report considered irrigation of parks, residential areas, and flushing of 
the storm system. Cost for a 0.15 MGD treatment system, transmission main, storage 
tank, and distribution network for Class A reclaimed water was roughly estimated to be 
$1,070,000. In the memorandum, it is estimated that, based on assumed values for 
irrigation (14 in./ year), dust control (32,900 gal./ day) and other uses, essentially all of the 
0.9 MGD design flow (0.862 MGD) of wastewater could be beneficially reused. 
However, the costs provided were for modular treatment, conveyance and storage systems 
capable of handling only 0.15 MGD. 

The memorandum did not evaluate costs for a system to treat the entire 0.9 MGD design 
flow; nor did it evaluate life cycle costs, phased development of the reclaimed water 
treatment plant, or environmental impacts, including the reduction of the discharge to the 
river. The memorandum recommended that these additional issues be addressed in a 
detailed report to verify the technical, regulatory and financial feasibility. 

REGULATIONS CONCERNING REUSE 

"Reclaimed water" is defined in RCW 90.46.010 as "effluent derived in any part from 
sewage from a wastewater treatment system that has been adequately and reliably treated, 
so that as a result of that treatment, it is suitable for a beneficial use or a controlled use 
that would not otherwise occur and is no longer considered wastewater." 

Use ofreclaimed water is an alternative to effluent disposal. In the State of Washington, 
any type of direct beneficial reuse of municipal wastewater is defined as water reuse or 
reclamation. Water Reuse and Reclamation Standards have been issued jointly by the 
Departments of Health and Ecology. This discussion is based on the current standards 
dated September 1997, which are adopted by reference in RCW Chapter 90.46, Reclaimed 
Water Use. 

Reuse standards for the State of Washington are based on similar standards used in the 
State of California where reuse of municipal wastewater has been underway for many 
years. The State of Washington reuse standards for municipal wastewater can be broken 
down into the four following areas: 
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• Treatment Standards 
• Permitted Uses ofReclaimed Water 
• Use Area Requirements 
• Operational and Reliability Requirements 

A key difference between water reuse and effluent disposal is in the level of reliability 
required within the treatment process. The State of Washington's reuse treatment 
standards call for continuous compliance, meaning that the treatment standard must be 
met on a constant basis or the treated water cannot be used as reclaimed water. 

Groundwater Quality Standards 

One alternative considered for effluent reuse in many areas is groundwater recharge. State 
groundwater quality regulations are contained in WAC 173-200. The State's groundwater 
quality regulations apply to all groundwaters of the State that occur in the saturated zone 
beneath the land surface. These standards do not apply to contaminant concentrations 
found in saturated soils where such contaminants have been applied at agronomic rates or 
for agricultural purposes or under approved methods of land treatment as long as those 
contaminants do not cause groundwater pollution below the root zone. 

While groundwater may support a number of beneficial uses, the overriding basis for the 
State's groundwater standards is to. protect potential drinking water sources. Accordingly, 
the numeric groundwater standards in WAC 173-200 are human health bas~d standards 
which, for many parameters, are similar to the State Department of Health (DOH) 
Drinking Water Standards. 

The key to protecting groundwater quality from any adverse impacts of a wastewater 
discharge is found in the language of the State groundwater regulation. The wastewater 
must be applied in a manner that "will not cause pollution of any ground waters below the 
root zone." 

It is the policy of the State of Washington that groundwater quality will not be degraded 
beyond existing background conditions. In accordance with WAC 173-200-030, 
degradation above background levels can be allowed on a case-by-case basis when "an 
overriding consideration of the public interest will be served" and uall contaminants have 
been provided with all known available and reasonable methods of prevention, control and 
treatment (AKART) prior to entry." 

Groundwater recharge with reclaimed water has been given special consideration under 
RCW 90.46 (Reclaimed Water Use) as a case where the groundwater antidegradation 
policy need not apply. When recharging groundwater with reclaimed water, RCW 90.46 
only requires maintenance of primary drinking water standards in the aquifer that is 
recharged. (This is a particularly noteworthy issue when considering that the drinking 
water standard for nitrate is I 0 mg/L, whereas background nitrate levels in a relatively 
pristine aquifer are typical less than 1 mg/L.) 
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Treatment Standards 

The State of Washington's standards for municipal wastewater reuse, Table 6-1, have four 
classifications based on the type of treatment provided. 

a 

b 

c 

d 

TABLE 6-1 

State of Washington Reclaimed Water Treatment Standards 

D YES NO NO no standard 
c YES NO NO :S23/100m1 240/IOOml 
B YES NO NO :S2. 211 OOm I 23/IOOml 
A YES YES YES :::;2.2/IOOml 23/IOOml 
Oxidized wastewater is defined as wastewater in which organic matter has been stabilized such 
that the biochemical oxygen demand (BOD) does not exceed 30 mg/Land the total suspended 
solids (TSS) do not exceed 30 mg/L (monthly average basis), is non-putrescable (does not have a 
foul smell) and contains dissolved q>..')'gen. 
Coagulated wastewater is defined as an oxidized wastewater in which colloidal and finely divided 

. suspended matter have been destabilized and agglomerated prior to filtration by the addition of 
chemicals or an equally effective method. 
Filtered wastewater is defined as an oxidized, coagulated wastewater that has been passed through 
natural undisturbed soils or filter media, such as sand or anthracite, so that the turbidity as 
determined by an approved laboratory method does not exceed an average operating turbidity of 2 
nephelometric turbidity units (N'IU), determined monthly, and does not exceed 5 NTU at any time. 
Disinfection is a process which destroys pathogenic organisms by physical, chemical or biological 
means. The disinfection standards use coliform density as the measure of pathogen destruction. 
DOH recommends that a chlorine residual of0.5 mg/L be maintained during conveyance from the 
reclamation plant to the use area to avoid biological growth in the pipeline and sprinkler heads. 

PERMITTED USES OF RECLAIMED MUNICIPAL WASTEWATER 

Allowable water reuse methods are presented in ·Table 6-2. Most of these methods 
provide limited potential due to the relatively small quantities and seasonal nature of the 
reuse method. Two reuse methods that offer the potential for I 00 percent reuse on a 
year-round basis are groundwater recharge and streamflow augmentation. A more 
detailed discussion of groundwater recharge and streamflow augmentation is provided 
below. 

Groundwater Recharge 

Groundwater recharge using reclaimed water is pennitted under the water reuse standards. 
Three categories of groundwater recharge are covered in the water reuse standards: (I) 
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direct injection to a drinking water aquifer, (2) direct injection to a non-drinking water 
aquifer and (3) surface percolation. 

Direct injection of reclaimed water to a drinking water aquifer must meet the water quality 
standards for primary contaminants (except nitrate), secondary contaminants, 
radionuclides and carcinogens contained in Table 1 of WAC 173-200 as well as maximum 
contaminant limits (MCLs) contained in the State drinking water standards WAC 246-
290. 

Additionally, for direct injection to a drinking "".ater aquifer, pre-injection treatment must 
include the following: 

( 1) reverse osmosis treatment 
(2) turbidity S 0.1 NTU (average) and S 0.5 (maximum) 
(3) total organic carbon levels S 1.0 mg/L 
( 4) total nitrogen S 10 mg/L as N 

Direct injection of reclaimed water to a non-drinking water aquifer must meet Class A 
reclaimed water treatment standards as well as the following additional criteria: 

(1) BODS S 5 mg/L 
(2) TSS S 5 mg/L . 
(3) any additional criteria deemed necessary by DOH or Ecology 

Groundwater recharge using surface percolation must be at least Class A reclaimed water 
unless a lesser level is allowed under a pilot project status by DOH and Ecology. In 
addition to secondary treatment to provide oxidized wastewater, the process must include 
a "step to reduce nitrogen prior to final discharge to groundwater". · 
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TABLE 6-2 
Allowable Uses of Reclaimed Water 

lrri&ation of Non-Food Crops 

Trees and fodder, fiber, and seed crops 

Sod, ornamental plants for conunercial use, pasture to which milking cows or goats have 

access 

lnicadon of Food Crops 

Spray lrrigation: 

All food crops 

Food crops which undergo physical or chemical processing sufficient to destroy all 

pathogenic agents 

Surface Irrigation: 

Food crops where there is no reclaimed waler contact with edible portion of crop 

Root crops 

Orchards and vineyards 

Food crops which undergo physical or chemical processing sufficient to destroy all 

pathogenic agents 

Landscape lrricatlon 

Restricted access areas (e.g. cemetarics, freeway landscaping) 

Open access areas (e.g. golf courses, parks, playgrounds, etc.) 

Impoundments 

Landscape impoundments 

Restricted recreational impoundments 

Nonrestricted recreational impoundments 

Fish Hatchery Basins 

Flushlnc of Sanitary Sewers 

Street OeanJnc 

Street sweeping, brush dampening 

Street washing, spray 

Wuhini of Corporation Yards, Lots, and Sldewailis 

Dust Control (Dampeninc Unpaved Roads, Other Surfaces) 

Dampen.Inc of Soll for Compaction (Construction, LandfLl.Ls, etc) 

Water Jettinc for ConsoUdatlon of Backfill Around Pipelines 

Pipelims for reclaimed waler, sewage, stonn drainage, gas, electrical 

Fire Flchtinc and Protection 

Dumping from aircraft 

Hydrants or sprinkler systems in buildings 

Toilet and Urinal Flushlnc 

Shlp Ballut 

Wuhini Accrecate and Makin&: Concrete 

Industrial Boller Feed 

Industrial Coollnc 

Aerosols or other mist not creat.cd 

Aerosols or other mist a-eat.cd (e.g. cooling tow=, spraying) 

Ind us trial Process 

Without exposure of workers 

With exposure of workers 
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Streamflow Augmentation 

For small streams where fish habitat has been degraded due to low instream flows, 
streamflow augmentation is an alternative that is allowed under the water reuse 
regulations and standards. This reuse method still requires an NPDES permit and 
adherence to the surface water quality standards (WAC 173-20 IA). However, the key 
difference between streamflow augmentation and surface water disposal is that a 
determination of beneficial use has been established based on a need to increase flows to 
the stream. To make this determination requires concurrence from Department of Wildlife 
that the need exists for additional instream flows. 

Other Uses 

The water reuse standards allow for a number of other uses which are not discussed here. 
However, the general basis for the reuse criteria is that when unlimited public access to the 
reclaimed water is involved (as is the case for most of the reuse scenarios envisioned for 
the City of Duvall) the criteria will require Class A reclaimed water. Essentially, this 
means that for a water reclamation project to have any degree of flexibility as well as a 
potential for relatively unrestricted use, the reclaimed water should meet the Cl~ss A reuse 
standard. 

The use of reclaimed water for agricultural purposes is allowed under the water reuse 
standards including food crops. The Class A reuse standard is not applied for non-food 
crop irrigation as long as proper setback distances are employed. These setback distances 
are discussed in the next section. 

USE AREA REQUIREMENTS 

The water reuse standards establish criteria for siting and identifying water reclamation 
projects and their facilities. Water reclamation storage facilities, valves and piping must be 
clearly labeled and no.cross C<?nnections between potable water and reclaimed water lines 
is allowed. A key area requirement for a water reclamation project is setback distance. 
Table 6-3 summarizes setback requirements for water reclamation facilities. 

OPERATIONAL AND RELIABILITY REQUIREMENTS 

Under the reuse standards, there are a number of operational and reliability requirements 
for a water reclamation plant. Some key requirements are summarized below. 

• Minimum Class III Operator 
• Critical equipment and process failures must be signaled by an alarm 
• Emergency storage/disposal in event of plant failure or the intermittent 

production of effluent that does not meet the reclaimed water standards . It 
is possible that approval would be granted to dispose of effluent that does 
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not meet specifications directly to the Snoqualmie River. If such approval 
is not granted, the City would likely need to purchase additional land to 
construct a tank to store the out-of-specification effluent. 

• · Operating records provided to DOH as well as Ecology. 
• No bypass reuse areas of untreated or partially treated water. 
• A stand-by power supply or long term disposal or storage facilities 

TABLE 6-3 

Setback Distances for Reclaimed Water in the State of Washington 

oundment 500 500 500 ' 1000 
100 100 100 200 
50 100 100 300 

Minimum distance between irrigation area 0 50 50 100 
and ublic areas 

STATE WASTE DISCHARGE PERMIT 

The City of Duvall does not presently discharge treated municipal wastewater to land. 
Should the City elect to discharge treated eflluent to land in the future (including 
reclaimed water) the City would be required to obtain a State Waste Discharge Permit for 
this discharge. 

ECONOMIC FEASIBILITY OF REUSE 

The feasibility ofreuse can be evaluated based on information in the 1995 Technical 
Memorandum - Wastewater Reclamation Evaluation (included here as Appendix H), the 
1994 Comprehensive Water System Plan produced by Hammond, Collier & Wade
Livingstone Associates, Inc, and costs for construction of water reclamation facilities in 
the State, including those at Sequim, Ephrata, and Tieton. As mentioned, the technical 
memorandum estimated approximately 0.9 MGD of demand for reclaimed water by the 
year 2015. The vast majority of this demand (80-90%) was estimated for residential areas. 
However, in this State, residential areas are generally not watered with reclaimed water 
due to cost, permitting and public acceptance concerns. For the purposes of this feasibility 
evaluation, watering residential lawns was not considered to be practical. Removal of 
residential lawns from the irrigation component leaves about ·0.12 - 0.17 MGD in 
projected demand for reclaimed water. An average flow of 0.15 MGD will be used for this 
report. This assumes irrigation of schoolyards and parkland at about 14 inches per year, 
and a small amount of use for industries, dust control and storm sewer flushing. 
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The capital cost estimated in the technical memorandum for a 0.15 MGD, expandable 
modular water reclamation and distribution system generating Class A reclaimed water 
was about $1,070,000. For the purposes of this report, this cost estimate was updated, 
including a net present worth evaluation including capital and operating costs. Capital and 
operating cost estimates for the 0.15 MGD water reclamation facility are shown in Tables 
6-4 and 6-5 . 

TABLE 6-4 

Capital Cost Estimate 
0.15 MGD Water Reclamation Facility and Distribution System 

:wu1m.i mm@~tm~m~~1~MM~l:%1wm::~nmr.mnna11~~*lmwi~~r,l~t\1t\t¥lw®: ::~\lau1ntu™mi :~li:m:1m.®.n11@1m:l\ 
1 Mobilization I Demobilization 1 LS $440,000 
2 UV Disinfection System Upgrade 1 LS $100,000 
3 Upflow Sand Filter 1 LS $200,000 
4 Coagulation & Flocculation Systems 1 LS $35,000 
5 Electrical (power, alarms, sensors, PLCs) 1 LS $100,000 
6 Transmission Main 1 LS $800,000 
7 Storage Tank 1 LS $350,000 
8 Piping and Valves 1 LS $75,000 
9 Equipment Building 1 LS $100,000 
10 Pump Station 1 LS $50,000 
11 Distribution Network 1 LS $660,000 

SUBTOTAL $2,910,000 
SALES TAX, CONTINGENCY,& . $1,020,000 
ENGINEERING 
TOTAL $3,930,000 

The capital cost estimate includes many of the same items as mentioned in the technical 
memorandum. The water reclamation system would provide continuous oxidation, 
coagulation, and filtration, as previously described. The system would include the 
required safeguards, including redundancies and alarms. For reuse, the UV system must 
be upgraded to provide roughly triple the UV dose per gallon treated than it presently 
delivers. The operating cost estimate includes only the additional new annual costs that 
would be caused by the operation and maintenance of the water reclamation facility that 
are above and beyond the costs for operating the present secondary treatment facility. 
These costs include one extra operator, extra power to run the upgraded UV system, and 
additional expenses. The total net present value calculation includes both operating and 
capital costs. 

~-8 City ofDwall 

September 1999 Wastewater Treatment Plant Capacity Analysis 

[ 

r 
[ 

l 



Item 
1 

2 
3 
4 

5 

Gray & Osborne, Inc. Co11sulti11g £11gi11 ,','l'S 

TABLE 6-5 

Annual Operating Cost and Net Present Value Estimates 
0.15 MGD \Vater Reclamation Facility and Distribution System 

';<<:· .• .. <;:'· · <_ ).:'.Q~s·c:fiption .-~;~::~i:;:'~~;'ft::;; .. · ::~~}~~·?:: {~Qu)lii'f ity':.-. ·· ·Amount 
Labor 1 LS $50,000 

Supplies 1 LS S6,000 
Repair and Maintenance 1 LS S5,000 

Power 1 LS S4,000 

Miscellaneous 1 LS S5,000 

TOT AL ANNUAL OPERA TING COSTS $70,000 

NET PRESENT VALUE OPERA TING COSTS 1 $81 o,oou 
CAP IT AL COST ESTIMATE $3,930,000 

TOTAL NET PRESENT VALUE $4,740,000 
!. (i=0.06.n=20,P/A= 11.47) 

I 

i 

Assuming the water reclamation facility treats an average of 0.15 MGD over the 20 year 
plant life, this facility could treat about 1,100 million gallons (or 150 million cubic feeu 
over the 20 year period. The total net present value cost for the water reclamation facil ity 
is $4, 740,000; the total net present value per cubic foot treated is thus $0.032 or 3 .2 cerns 
per cubic foot. Per the water system plan, the monthly service charge for water is $2 .1 (1 

per 100 cubic feet or 2.1 cents per cubic foot. Thus, reuse of reClaimed water does nor 
appear to be economically feasible, as long as the City does not incur additional costs for 
effluent disposal to surface waters. 
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Introduction 

The City of Duvall receives potable water from the Seattle Water Department and 
distributes and supplies water to the residences and businesses within its water service 
area. The City also owns and operates the sanitary sewer system that collects and treats 
wastewater from these same customers. The sewer system includes a recently upgraded · 
secondary wastewater treatment plant (WWTP) that discharges treated effluent to the 
Snoqualmie River. 

In recent years the City of Duvall has experienced a rapid rate of population growth. 
From 830 in 1980, the City's population grew to 3,200 by 1993 . The population is 
expected to continue to grow. Based on current forecasts, the population may increase to 
6, 000 within 10 years and to the land use limit of 9, 000 in 15 to 20 years. As the 
population grows the demands on the water and sewer systems also increase. 
Additionally, the requirements for discharge of effluent into the river are becoming 
increasingly stringent. For these reasons the City of Duvall is interested in the feasibility 
of reclaiming and reusing treated effluent fro~ their WWTP. It is a stated goal in Duvall's 
Comprehensive Plan to investigate the alternative methods of treatment, including tertiary 
systems. The Seattle Water Department, as the wholesale supplier of water to Duvall, is 
also interested in analyzing this project's feasibility as a way to mm1m1ze increasing 
demands on their water supply system. 

The Duvall WWTP is currently treating an annual average flow of 0.19 million gallons per 
day (mgd) with a maximum daily flow of 0.67 mdg. Maximum and minimum monthly 
average flows are 0.38 and 0.10 mgd, respectively. The dry weather (May through 
October) average flow is 0.12 mgd. Effluent total suspended solids (TSS) averaged 12.3 
mg/I for 1994, with a dry weather maximum monthly average TSS of 14 mg/I and a . 
maximum day of 19 mg/I. (See Appendix A.) 

As the City's population increases to the 9,000 cap, the maximum monthly wastewater 
flows are expected to approach the 0.9 mgd capacity of the WWTP. 

Reclaimed Water Guidelines 

Publication 93-21 of the Washington State Departments of ~ealth and Ecology, entitled 
"Water Reclamation and Reuse Interim Standards" dated February 1993, establishes 
treatment levels for reclaimed water. It defines four types of reclaimed water ranging 
from Class D up to Class A with increasing levels of treatment required. This standard 
also defines the quality levels required for various uses of reclaimed water. The proposed 
uses for reclaimed water from the Duvall WWTP include irrigation of open access areas 
(school playfields, residential landscaping, parks, etc.), dust control, storm sewer flushing, 
industrial heating and cooling, and, possibly, fire fighting and toilet flushing in the future. 
Class A water as defined by the DOH & DOE standard is suitable for all these purposes. 
As such, the use of Class A water forms the basis for design of this project. Many of the 



process design requirements have not been established in the State of Washington and 
regulators are relying on guidelines· from the State of California. 

Process Sizing Criteria 

Water use within the City of Duvall's water service limits is predominantly residential. 
Sixty-six percent of the current water use is by single-family residences. An additional 
20% is used by multiple-family residences and trailer parks. Commercial/industrial use 
makes up 10% of the demand. The remaining 4% is made up of public a~d institutional 
use. These percentages are likely to remain relatively constant in the future based on the 
projected future land uses . 

Initially, potential uses for reclaimed water are irrigation of the high school and elementary 
school playfields, irrigation of the "Dorrity" park, dust control on the City's roads, and 
flushing of the storm sewer system. The proposed system is shown in Figure 1. The main 
potential use in the future is residential irrigation. As new housing tracts are developed 
reclaimed water pipelines can be laid and fixed irrigation systems installed. These would 
be entirely in-the-ground systems without hose bibbs. The sprinkler systems would have 
timers to allow them to operate at night. 

Irrigation of parks and some commercial/industrial uses may also develop in the future. 
Projected reclaimed water usage rates within the City's urban growth boundary are shown 
in Table 1. These estimates are shown in 5-year increments based on estimated growth 
rates. Detailed calculations supporting these estimates are provided in Appendix B. Also 
included in Appendix B is a map of the land use planning units showing the phased 
development. 

Based on these projected usage rates a design flow rate of 100 gpm (0.14 mgd) was 
selected for the initial phase of the reclaimed water treatment plant. This rate is roughly in 
balance with the current average WWTP flow rates during the dry weather months when 
the reclaimed water will be used. Future expansions of the reclaimed water treatment 
systems would be in I 00 or 200 gpm modules up to an expected maximum of 600 gpm 
(0.86 mgd). 

Reclaimed Water Treatment Process 

The preliminary reclaimed water treatment system (Reuse Treatment Process, RTP) for 
the Duvall WWTP is diagrammed in Figure 2. The process description is as follows: 

1. Flow of effluent transfer to R TP will be by pumping at constant a I 00 gpm. This 
will allow all flows below I 00 gpm to be transferred. When a major alann occurs 
flow to the RTP will be shut off. Control will be an on/off float switch in a wet 
well. Overflow will be sent to the UV disinfection and river discharge. Turbidity 
and oxygen reduction potential (ORP) alanns will indicate if treatment to Class A 
requirements has been compromised and will shutdown the feed pump. 
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2. Flow measurement, with totalization, will be by propeller meter. 

3. A turbidity analyzer, with recorder, will pace coagulant feed rate. 

4. Coagulant (probably cationic polymer) variable rate feed system will be based on 
filter influent turbidity. (An alternate strategy for controlling the polymer feed is · 
based on filter effluent turbidity with manually-adjustable, constant volume 
polymer pump turned on at 2.0 NTU and off at 1.6 NTU). 

5. The Class A reclaimed water filter is recommended to be Aqua-Aerobic auto
backwash filter, 4 feet by 14 feet surface area, 56 square feet surface area with an 
application rate at 100 gpm of 1.9 gallons per minute per square foot (with 
backwash area out of service). 

The reason for recommending a specific filter is the uncertainty of design 
guidelines in Washington. DOH has indicated that sizing criteria approved in 
California for specific filters will be followed in Washington, until such time as 
criteria for specific equipment is implemented in Washington. The unit specified 
has been successfully used at Gualala, California with effiuent irrigated onto a golf 
course. This unit was established as the most cost effective filter for a small 
installation. 

6. Effiuent turbidity will be recorded. A major alarm at 5 NTU will shutdown flow 
to the filter. A pre-alarm will alert the operator when the turbidity goes over 2.0 
NTU. 

7. Disinfection with chlorine will use the existing manually adjusted feed system, 
since flow will be constant at 100 gpm. The ultraviolet light (UV) system 
currently being installed at the Duvall WWTP is not approved for reclaimed water 
treatment in the State of California. (To date only low intensity horizontal tube 
UV is approved for Title 22 reuse disinfection.) The Washington DOH also 
requires a minimum chlorine residual of 0.5 mg/I at the point of use. 

8. An oxygen reduction potential (ORP) meter will measure and record residual 
chlorine. ORP alarms will alert the operator at high and low levels. The feed 

. pump will be shutoff at low-low levels. 

9. Effiuent pumping to storage reservoir will be by level control in a sump. (It may 
be possible to use the existing washdown water pumps.) High water level in the 
sump will be alarmed. 

10. Refrigerated composite sampler will sample from the effiuent sump (may be able 
to use existing composite sampler). 

11. The storage reservoir will be sized to provide storage for a 24 hours period to 
meet demand during the irrigation cycle. This will usually be between the hours 

3 



11 p.m. and 4 a.m. to leave adequate time for the water to be absorbed and all 
standing water to percolate into the soil. 

12. Distribution/irrigation pumps will pump water into the distribution system. The 
pumps will be sized based on peak demand . High and low level alarms will be 
telemetered back to the WWf P. 

13 . Chlorine feed will provide the DOH required minimum chlorine residual of 0.5 
mg/I at the point of use . 

Cost Estimate 

Preliminary cost estimates for the major elements of the reclaimed water treatment system 
are given below. 

Item Estimated Cost 

Treatment System $357,600 

Transmission Main (6", 8,500 ft) 198, 100 

Storage Tank (300,000 gal) 353,000 
(includes $150,000 for acquisition of a 3/4 acre site) 

Distribution Network 160,000 

Total $1,068,700 

Some portions of the distribution system will be downsized or installed in stages, if 
possible. 

Recommendations 

The potential for reclaimed water use within the City of Duvall's water service area is such 
that further investigation is warranted to verify the technical and financial feasibility. 
Specific activities to be perfonned in the detailed report phase of this project are: 

I. Better definition of the phased development of the reclaimed water treatment plant and 
distribution system 

• Specific elements included in each phase 

• Possible alternates or variations to the basic plan 

• Cursory evaluation of uses and users within reasonable proximity to the WWTP, 
but outside the Duvall water service limits 
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2. Refinement of the cost estimates based on the above development scenarios 

• Phased capital cost estimates 

• Operating and maintenance costs, including labor, power and chemicals 

• Replacement costs for worn out equipment 

3. Life cycle cost evaluation 

• Summation of discounted capital and O&M costs into a net present value 

• Estimated cash flows from potential revenue sources, also discounted to NPV 
(e.g., reclaimed water sales, development fees, reduction in water purchases) 

• Quantification, to the extent possible, of other costs and benefits for reclaimed 
water 

4. Evaluation and weighting of non-economic factors 

• Reduction in the discharge to the river 

• Energy savings from industrial/commercial uses 

• Stretching of existing water supplies 

• Favorable environmental and PR benefits 

The final report will compile the above information and make recommendations on how to 
proceed with the project. This report will serve as a guide for future development. 
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Appendix A 

Ci!Y of Duvall 

Discharge M.onitoring Re~orts for 1994 

Month Flow 
Average 

Jan . 0.257 
Feb. 0.229 

March 0 .274 
April 0. 185 

-~y 0.134 
June 0.124 

---·--·-----
July 0.105 

August 0.102 
·-
____ s~.e_t_._ 0.120 

Oct. 0.117 
Nov. 0.197 
Dec. 0.379 

Average 0.185 

- ---·--- - - ---- -
Weighted Ave. 
. -(by--rlow) r----· ·-·-- --·· 

Sverdrup 

mgd) 
Maximum 

0.337 
0.472 
0.385 
0 .303 
0.197 
0.155 
0 .140 
0 .137 
0 .164 
0.152 
0.276 
0.664 

·-----· 

··- -·---·--- --- -

~&4 
-~ 

BODS (mg/I) TSS 
Average Maximum Average 

8 12 7 
5 16 4 

6 8 7 

9 10 14 

11 14 16 

14 17 9 
12 15 8 
12 16 10 

10 13 14 
15 18 14 

14 17 25 
12 15 20 

10.7 12.3 

- - ------ · 
10 .1 127 

- --- ----·-·- ·--- ---· -- - ---·--· ·- ·- -- ··· -

DMR-SUM.XLS 

mq/I) 
Maximum 

12 
13 
9 

16 
19 
10 
8 

13 
18 
18 
36 
32 

- · 

4/3/95 



Appendix B 

Calculations of Potential Reclaimed Water Usage Rates 

Calculation Assumptions: 

Land Use 
Planning 

· Unit No: 

48 
11 

. 9 

10 
21 
25 
32 
37 
38 
39 
40 
43 
18 
20 
21 
22 
24 
26 
29 
30 
31 
33 
34 
35 
42 
44 
45 
46 
23 
36 
47 
49 
50 
51 
52 
53 
54 

Irrigation Requirements 
Months of irrigation per year 
Residential Irrigation Reqmts 
Average Daily Rate 

Roadway Oust Control 
Roadway Width 
Roadway length 

Pipeline flushing 

Commercial/lndustrial 

14.0 infyr (used over irrigation months) 
5.0 motyr 

60% (of irrigation above) 
= Irrigation reqmts x acreage I days of irrigation per year 

0.10 in/day (applied during the irrigation months) 
20 ft 

5.0 mi 
32,900 gal/day 

4.0 mi of 12" storm pipe requiring flushing 
= 62,000 gal I twice per year 

Irrigated area is estimated at 20% of total surface area 
Water used for cooling is est'd at 300 tons/Sac.@ 2 gpm/ton with a 50% use factor for 10 hrs/day 

for 5 mos.fyear. The water savings is the avoided cooling tower blowdown at 2% of the average flow. 

Oevelopable .... Reclaimed Estimated 
Area Land Water · Years till 

. : .. (acres) Use 
.. 

-Use ..... : Use · "· '" 

8.0 High School Irrigation Now 
2.0 Elem. School Irrigation Now 
30 Park Irrigation (1!2) Now 

12.3 Residential Irrigation 5 yrs 
12.5 Commercial Irr. & Cooling 5 yrs 
4.0 Residential Irrigation 5 yrs 
34 .1 Residential Irrigation 5 yrs 
52.5 Residential Irrigation 5 yrs 
18.6 Residential Irrigation 5 yrs 
20.1 Residential Irrigation 5 yrs 
17.9 Residential Irrigation 5 yrs 
31 .2 Residential Irrigation 5 yrs 
7.4 Residential Irrigation 10 yrs 
6.0 Residential Irrigation 10 yrs 

25.1 Residential Irrigation 10 yrs 
16.8 Commercial Irr. & Cooling 10 yrs 
10.5 Residential Irrigation 10 yrs 
24 .0 Residential Irrigation 10 yrs 
3.0 Residential Irrigation 10 yrs 

25.0 Residential Irrigation 10 yrs 
22.4 Residential Irrigation 10 yrs 
13.0 Residential Irrigation 10 yrs 
13.B Residential Irrigation 10 yrs 
32.2 Residential Irrigation 10 yrs 
7.4 Residential Irrigation 10 yrs 
35.3 Residential Irrigation 10 yrs 
17.7 Residential Irrigation 10 yrs 
10.5 Residential lrrioation 10 yrs 
40.4 Commercial Irr. & Cooling 15 yrs 
53.6 Residential Irrigation 15 yrs 
26.0 Residential Irrigation 15 yrs 
33.0 Residential Irrigation 15 yrs 
64.0 Residential Irrigation 15 yrs 
54.0 Residential Irrigation 15 yrs 
36.0 Residential Irrigation 20 yrs 
32.0 Residential Irrigation 20 yrs 
144.0 Residential lrriqation 20 vrs 

Subtotals 

Average 
Daily Rate 
. (qpd) • 

20,300 
5,100 

38,000 
31,200 
15,300 
10, 100 
86,400 
133,000 
47,100 
50,900 
45,400 
79, 100 
11,300 
9,100 

38,200 
20,600 
16,000 
36,500 
4,600 
38,000 
34,100 
19,800 
21,000 
49,000 
11,300 
53,700 
26,900 
16,000 
49,600 
81,500 
39,500 
50,200 
97,300 
82,100 
54,700 
48,700 

219,000 
1,690,600 

32,900 

. . .. 
Peak 

Daily Rate 
(qpd) 

40,600 
10,200 
76,000 
62,400 
30,600 
20,200 
172,800 
266,000 
94,200 
101,800 
90,800 
158,200 
22,600 
18,200 
76,400 
41,200 
32,000 
73,000 
9,200 

76,000 
68,200 
39,600 
42,000 
98,000 
22,600 
107,400 
53,800 
32,000 
99,200 
163,000 
79,000 
100,400 
194,600 
164,200 
109,400 
97,400 

438,000 
3,381,200 

32 900 

Annual 
Usage 
Cccf)·· 

4,100 
. 1,000 
15,200 
6,300 
3,100 
2,000 

17,300 
26,700 
9,500 

10,200 
9,100 

15,900 
2,300 
1,800 
7,700 
4,100 
3,200 
7,300 
900 

7,600 
6,800 
4,000 
4,200 
9,800 
2 .. 300 
10,800 
5,400 
3,200 
9,900 

16,300 
7,900 
10, 100 
19,500 
16,500 
11,000 
9,800 

43,900 
346,700 

6,763 

-

Dust control & flushing 
Totals 1,723,500 3,414,100 353,463 

4/14/95 
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Time Period 

Current 

0 to 5 years 

5 to 10 years 

10 to 15 years 

15 to 20 years 

Sverdrup 

Table 1 

Potential Reclaimed Water Usage Rates 

Average Peak 
Daily Rate Daily Rate 

Type of Use (gpd) (gpd) 

lrriqation (Hiqh School) (8 ac.) 20,300 40 600 
lrriqation (Elem. School) (2 ac.) 5,100 10,200 
lrriqation (Park} (30 ac.) 38,000 76,000 
Oust Control 32,900 32,900 
Flushing of Pipelines 0 0 

Current Subtotal 96,300 159,700 

Residential lrriqation (191 ac.) 483,200 966 400 
Commercial/Industrial (cooling & irrigation) 15,300 30,600 

0 to 5-yr Subtotal 498,500 997,000 
Cummulative Subtotal 594,800 1, 156,700 

Residential lrriqation (253 ac.) 385,500 771,000 
Commercial/Industrial (cooling & irrigation) 20,600 41,200 

5 to10-yr Subtotal 406,100 812,200 
Cummulative Subtotal 1 000 900 1 968 900 

lrriqation (231 ac.) 350,600 701.200 
Commercial/Industrial (cooling & irrigation) 49,600 99,200 

10 to 15-yr Subtotal 400,200 800,400 
Cummulative Subtotal 1 401 100 2 769 300 

Irrigation (212 ac.) 322,400 644,800 
15 to 20-\!r Subtotal 322.400 644,800 

Potential 20-year Total 1,724,000 . 3,414,000 

Basis for Design Rates 862,000 1,724,000 
( 50% of potential ) 

USAGE.XLS Usage rate summary sheet 

Annual 
Usage 
(ccf) 

4 100 
1,000 

15,200 
6,600 
200 

27, 100 

97 000 
3,100 

100,100 
127,200 

77 300 
4,100 

81,400 
208,600 

70 300 
9,900 

80,200 
288,800 

64,700 
64 700 

354,000 

177,000 

4/24/95 
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FIGURE 2 

RECLAIMED WATER TREATMENT SYSTEM 
PROCESS FLOW DIAGRAM 

EXISTING DUVALL WASTEWATER 
TREATMENT PLANT 

SECONDARY EFFLUENT --

LEGEND 

~ OVERFLOW TO EXISTING DISINFECTON/RIVER OUTFALL 

ANALYSIS ELEMENT 

FLOW STREAM 
INSTRUMENT SIGNAL 
PUMP 

I 

WET WELL 
.__.,....__.. RECLAMATION PROCESS FEED PUMPS (LEVEL CONTROL) 

CONSTANT FEED (100 GPM) 

PUMP FAILURE 
ALARM 

COAGULANT 
...__ _ _, MIX TANK FEED 

MULTIPLE INJECTION 
~>0-' POINTS POLYMER FEED eu.M.P. {TURBIDITY PACED) 

RECLAMATION 
FILTER 

CHLORINE 
SOLUTION 

- - -- HIGH WATER ALARM 

BACKWASH TO EXISTING IN-PLANT PUMP STATION 

AUTO BACKWASH OR STOP FEED PUMPS DURING BACKWASH 

- - --- RECORD 
TURBIDllY ALARM >2.0 NTU OPERA TOR ALERT 

CHLORINE . 
FEED - ORP PACED 
(EXISTING) 

>5.0 NTU SHUT OFF FEED 

EFFLUENT PUMPS ~ 

- --JAEr l_ - - RECORD ~ LOWLOW SHUTS OFF F~ED 
~ ORP ALARM HIGH - OPERA TOR ALERT 

LOW - OPERATOR ALERT 
STORAGE 
RESERYOIR 

- - --RECORD 
ALARM HIGH - SHUTS OFF FEED 

.,___ _____ IRRIGATION SITES 

DISTRIBUTION PUMPS 
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PUMP 
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The City of Duvall 
Wastewater Facility Plan 

APPENDIX I 

Wastewater Treatment Plant Alternatives 
Estimate of Probable Costs 



DuvallWWTP 
Estimate of Probable Costs 

09/12/2001 

Primary Clarifier Membrane Oxidation Ditch 

Description Quantity Units Alternative Alternative Alternative 

--------- ------------------------------------------- ------------ ------------ -------------------------------------------- ---------------------

CIVIL SITEWORK 

Site Preparation & Grading Is $20,000 $10,000 $20.000 

Excavation Is $40,000 $4,000 $45,000 

Dewatering Is $12,000 $2,000 $13,000 

Demolition Is $25,000 $10,000 $25,000 

Paving Is $35,000 $20,000 $35,000 

Site Landscaping & Restoration Is $22,000 $11,000 $22,000 

lnfiuent Sewer Modifications Is $15,500 $15,500 $15,500 

Interim Operation Is $6,000 $10,000 $6,000 

STRUCTURAL, MECHANICAL & ELECTRICAL 

Headworks Equipment Is $171.120 $171.120 $171.120 

lnfiuent Flow Measurement Is $5,500 $5,500 $5,500 

Selector Mixers Is $16,000 $16,000 

Headworks Piping Is $30,000 $20,000 $30,000 

Headworks Structure Concrete Is $48,000 $48,000 $48,000 

Selector Concrete Is $44,755 $44,755 

Splitter Box & Biofilter Concret Is $28,000 $20,000 $28,000 

Membrane Equipment Is $4,080,000 

Primary Clarifier Mechanical Is $89,286 

Piping Is $15,000 

Primary Clarifer Concrete Is $116,963 

Oxidation Ditch Is $107,640 $169,000 $135,240 

New Aerator Ditch 1 Is $107,640 $107,640 

Piping Is $20,000 $20,000 $40,000 

Oxidation Ditch Concrete Is $196,598 $30,000 $346,234 

2nd Clarifier Mech. Parts Is $105,570 $105,570 

RAS Pumps Is $124,000 $124,000 

Piping Is $80,000 $80,000 
Secondary Clarifer Concrete Is $149,111 $22,000 $149, 111 

UV Building Is $0 $0 $0 

UV Equipment Is $214,200 $214.200 $214,200 

Digester Equipment/Pipe Is $40,000 $40,000 $40,000 

Digester Concrete Is $97,850 $97,850 $97,850 

Metal Handrail & Misc Is $146,370 $87,370 $164,970 
Solids Building Is $205,000 $205,000 $205,000 
Belt Press Is $200,000 $200,000 $200,000 
Chemical System Is $20,000 $20,000 $20,000 

Pumps Is $24,000 $24,000 $24,000 
Conveyor and Misc Is $61,000 $61,000 $61,000 

Plant Yard Piping Is $82,000 $55,000 $82,000 
Water & Storm Systems Is $42,000 $28,000 $42,000 
Outfall Pipeline Is $45,000 $45,000 $45,000 
Effluent Pump Station Is $75,000 $75,000 $75,000 

Effluent Pump Concrete/Bldg Is $60,000 $60,000 $60,000 

Biofilter & Fan Building Is $50,000 $50,000 $50,000 

Biofilter Equipment Is $72,000 $72,000 $72,000 

Misc. Equip. & HVAC Is $30,000 $30,000 $30,000 

Electrical and Control Equip Is $562,000 $1,120,000 $564,000 

Emergency Generator Is $89,010 $89,010 $97,290 

--------- ------------------------------------------- ------------ ------------ --------------------- --------------------- ---------------------

SUBTOTAL $3,746,114 $7,241,550 $3,756,980 

Contingencies, 30.0% $1,123,834 $2, 172,465 $1,127,094 

Mobilization/Demobilization. 5% $243,497 $470,701 $244,204 

Tax. 8.6% $439,756 $850,086 $441,032 

CONSTRUCTION COST (nearest $1,000) $5,553,000 $10,735,000 $5,569,000 

--------- ------------------------------------------- ------------ ------------ --------------------- --------------------- ---------------------

Engineering Legal and Administration, 26% $1,443.780 $2,281, 140 $1,447,940 

Geotechnical Investigation $15,000 $15,000 $15,000 
Interim Financing $150,000 $250,000 $150,000 

Permitting $20.000 $20,000 $20,000 

TOTAL CAPITAL COST (nearest $1,000) $7,182,000 $13,301,000 $7,202,000 
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STANDARD ESC PLAN NOTES 
1. APPROVAL OF THIS £ROS/ON AND S£DIM£NTA TION CONTROL (£SC) PLAN 00£5 NOT 

CONSTITIJTE AN APPROVAL OF P£RMAN£NT ROAD OR ORA/NAG£ DESIGN (£.G .. SIZE 
AND LOCATION OF ROADS, PIP£$, R£STRICTORS, CHANNELS, RETENTION FACILITI£5, 

·UTILITIES, ETC.). 

2. TH£ IMPL£M£NTA TION OF TH£5£ £SC PLANS AND TH£ CONSTRUCTION, MAINTENANCE, 
R£PLAC£M£NT, AND UPGRADING OF TH£S£ £SC FACILITIES IS TH£ R£SPONSIBILITY OF 
TH£ APPUCANT,IESC SUPERVISOR UNTIL ALL CONSTRUCTION IS APPROVED. 

J. TH£ BOUNDARIES OF TH£ CLEARING UM/TS SHO'MJ ON THIS PLAN SHALL B£ 
CLEARLY FLAGGED BY A CONTINUOUS LENGTH OF SURVEY TAP£ (OR FENCING, IF 
REQUIRED) PRIOR TO CONSTRUCTION. DURING TH£ CONSTRUCTION PERIOD, NO 
DISTURBANCE BEYOND TH£ CLEARING LIMITS SHALL B£ P£RMITT£D. TH£ CLEARING 
UM/TS SHALL BE MAINTAINED BY TH£ APPUCANT/£5C 5UP£RVl50R FOR TH£ 
DURATION OF CONSTRUCTION. 

4. TH£ £SC FACILITIES SHO'Mll ON THIS PLAN MUST B£ CONSTRUCTED PRIOR TO OR IN 
CONJUNCTION WJ71-I AtL CLEARING AND GRADING SO AS TO £N5UR£ 71-IA T 71-1£ 
TRANSPORT OF 5£DIM£NT TO SURFACE WATERS, ORA/NAG£ SYSTEMS, AND ADJACENT 
PROP£RTI£5 IS MINIMIZED. 

S. 71-1£ £SC FACILITIES SHO'Mll ON 71-1/S PLAN AR£ 71-1£ MINIMUM REQUIREMENTS FOR 
ANTIC/PA TED SITE CONDITIONS. DURING TH£ CONSTRUCTION P£RIOD, TH£SE £SC 
FACILITIES SHALL BE UPGRADED AS N££0£D FOR UN£XP£CTED STORM EVENTS AND 
MODIF/£0 TO ACCOUNT FOR CHANGING SITE: CONDITIONS (£.G., ADDITIONAL SUMP 
PUMPS, RELOCATION OF DITCHES AND SILT F£NC£S, ETC. ). 

6. 71-1£ ESC FACIUTI£S SHALL BE INSPECTED DAILY BY 71-1£ APPUCANT/£5C 
SUPERVISOR AND MAINTAINED TO ENSURE CONTINUED PROPER FUNCTIONING. 
'rtRITTEN R£CORD5 SHAU B£ KEPT OF W££KL Y REVIEWS OF 71-1£ £SC FACILITIES 
DURING 71-1£ Yr£T S£ASON (OCT. 1 TO APRIL 30) AND OF MON71-IL Y REVIEWS DURING 
71-1£ DRY SEASON (MAY 1 TO SEPT. JO). 

7. ANY AR£AS OF EXPOSED SOILS, INCLUDING ROADWAY EMBANKMENTS, THAT WILL 
NOT BE DISTURBED FOR TWO (2) DAYS DURING 71-1£ WET SEASON OR 5£VEN (7) 
DAYS DURING THE DRY S£ASON SHALL B£ IMMEDIATELY STABILIZED W171-I TH£ 
APPROVED £SC M£71-IODS (E.G., SffDING, MULCHING, PLASTIC COVERING, ETC.). 

B. ANY AR£A NEEDING ESC MEASURES 71-IA T DO NOT REQUIRE IMMEDIA T£ A TT£NTION 
SHALL BE ADDRESSED W171-llN FIFTEEN (15) DAYS. 

9. 71-1£ £SC FACILITIES ON INACTIVE SITES SHALL B£ INSPECTED AND MAINTAINED A 
MINIMUM OF ONCE A MON71-I OR W171-llN FORTY-EIGHT (48) HOURS FOLLOW1NG A 
STORM £\'f:NT. 

10. AT NO TIME SHALL MORE THAN ONE (1) FOOT OF SEDIMENT BE ALLOWED TO 
ACCUMULATE WITHIN A CATCH BASIN. ALL CATCH BASINS AND CONVEYANCE UN£S 
SHALL BE CLEANED PRIOR TO PAVING. THE CLEANING OPERATION SHALL NOT 
FLUSH SEDIMENT-LADEN WATER INTO THE DOWNSTREAM SYSTEM. 

11. STABIUZ£D CONSTRUCTION ENTRANCES AND ROADS SHALL 8£ INSTALLED AT THE 
BEGINNING OF CONSTRUCTION AND MAINTAIN£D FOR TH£ DURATION OF TH£ PROJECT. 
ADDITIONAL MEASURES, SUCH AS WASH PADS, MAY 8£ REQUIRED TO £N5URE THAT 
ALL PAVED AREAS ARE KEPT CLEAN FOR THE DURATION OF THE PROJECT. 

12. NOT USED. 

1J. WH£RE STRAW MULCH . FOR TEMPORARY £ROS/ON CONTROL 15 REQUIRED, IT SHALL 
BE APPLIED AT A MINIMUM THICKNESS OF 2 TO 3 INCHES. 

14. PRIOR TO THE BEGINNING OF 71-IE WET SEASON (OCT. 1), ALL DISTIJRBED AREAS 
SHALL B£ REVIEWED TO IDENTIFY WHICH ONES CAN BE SEEDED IN PREPARATION FOR 
71-1£ WINTER RAINS. DISTIJRBED AR£A5 SHALL 8£ 5EED£D WfTHIN ONE (1) l'.£EK OF 
71-1£ BEGINNING OF THE WET SEASON. A SKETCH MAP OF THOSE AREAS TO BE 
SEEDED AND THOSE AREAS TO REMAIN UNCOVERED SHALL 8£ SUBMITTED TO THE 
DD£5 INSPECTOR. TH£ ODES INSPECTOR CAN REQUIRED SEEDING OF ADDITIONAL 
AREAS IN ORDER TO PROTECT SURFACE WA T£R5, ADJACENT PROPERTIES, OR 
DRAINAGE FACILITIES. 

SILT FENCE MATERIAL SPECIFICATION 
THE GEOTEXTILE USED MUST MEET TH£ STANDARDS LISTED BELOW. A COPY OF 71-1£ 
MANUFACTIJRER'S FABRIC SP£CIFICA TIONS MUST BE AVAILABLE ON SITE. 

AOS (ASTM 04751) J0-100 SIEVE SIZE (0.60-0.15 MM) 
FOR SILT FILM 

WATER P£RMlmV1TY (ASTM D4491) 
GRAB TENSILE STRENGTH (ASTM 04632) 

GRAB TENSILE ELON GA ilON ( ASTM 04632) 
ULTRA VIOLET RESISTANCE (ASTM 04355) 

50-100 SIEVE SIZE (O.J0-0.15 MM) 
FOR OTHER FABRICS 
0.02 SEC ·1 IJINIMUM 
180 LBS. MIN. FOR EXTRA STRENGTH FABRIC 
100 LBS. MIN. FOR STANDARD STRENGTH 
FABRIC 
30" MAX. 
70" MIN. 

STANDARD STRENGTH FABRIC R£QUIR£5 WIRE BACKING TO INCREASE 71-1£ STRENGTH OF 
71-1£ FENCE. WIRE BACKING OR CLOSER POST SPACING MAY BE REQUIRED FOR EXTRA 
STRENGTH FABRIC IF FIELD PERFORMANCE WARRANTS A STRONGER FENCE. 

CONSTRUCTION SEQUENCE 
A DETAILED CONSTRUCTION 5£QU£NC£ 15 R£QUIR£D AND TO B£ COMPLETED BY TH£ 
CONTRACTOR TO £N5UR£ THAT EROSION AND 5£DIM£NT CONTROL M£A5UR£5 AR£ 
APPU£D AT TH£ APPROPRIATE TIM£S. A R£COMM£NDEJJ CONSTRUCTION S£QU£NC£ 
/S PROVIDED BELOW: 

1. HOLD TH£ PRE-CONSTRUCTION MffTING. 

2. FLAG OR F£NC£ CLEARING LIMITS (BY OWNER). 

J. POST A SIGN WITH TH£ NAM£ AND PHON£ NUMBER OF TH£ £SC SUPERVISOR. 

4. NOT US£D. 

5. GRAD£ AND INSTALL CONSTRUCTION £NTRANC£. 

6. INSTALL P£RIM£T£R PROTECTION (SILT FENCE, BRUSH BARRIER, ETC.). 

7. NOT US£0. 

B. GRAD£ AND STABILIZE CONSTRUCTION ROAD AS REQUIRED FOR MOVEMENT OF 
CONSTRUCTION £QUIPM£NT. 

9. CONSTRUCT SURFACE WATER CONTROLS (INT£RC£PTOR DIK£5, PIPE SLOPE DRAINS, 
ET~.) SIMULTANEOUSLY WfTH CLEARING AND GRADING FOR PROJECT DEVELOPMENT. 

10. MAINTAIN £ROS/ON CONTROL MEASURES IN ACCORDANCE Wl71-I KING COUNTY 
STANDARDS AND MANUFACTIJR£R'S R£COMM£NDATIONS. 

11. RELOCATE: SURFACE WATER CONTROLS OR EROSION CONTROL MEASURES, OR INSTALL 
N£W MEASURES SO 71-IA T AS SITE CONDITIONS CHANG£. 71-1£ £ROS/ON AND S£DIM£NT 
CONTROL 15 ALWAYS IN ACCORDANCE 1\171-1 71-1£ KING COUNTY £ROS/ON AND 
SEDIMENT CONTROL STANDARDS. 

12. COVER ALL AREAS 71-IA T WfU BE UN WORKED FOR MORE 11-IAN S£1£N (7) DAYS 
DURING 71-1£ DRY SEASON OR TWO (2) DAYS DURING Tl-if, Yr£T SEASON 1\171-1 STRAW, 
WOOD FIBER MULCH, COMPOST, PLASTIC SHEETING, 0 QJ}IVALENT. 

1J. STABIUZ£ ALL AREAS WITHIN SEVEN (7) DAYS OF REACHING FINAL GRADE. 

14. S££0 OR 500 ANY AREAS TO REMAIN UNWORK£D FOR MORE THAN JO DAYS. 

15. UPON COMPLETION OF THE PROJECT, STAB/LIZ£ ALL D/STIJRBED AREAS AND REMOVE 
BMPS IF APPROPRIATE. 

FINAL STABILIZATION: 
PRIOR TO OBTAINING FINAL CONSTRUCTION APPROVAL. TH£ SITE SHALL BE 
STABILIZED, THE STRUCTIJRAL £SC M£ASUR£S, SUCH AS SILT FENCES AND SEDIMENT 
TRAPS, REMOVED, AND DRAINAGE FACILITIES CLEANED. THE REMOVAL OF ESC 
MEASURES IS REQUIRED. 

TO OBTAIN FINAL CONSTRUCTION APPROVAL. 71-1£ FOLLOWING CONDITIONS MUST BE 
M£T: 

1. ALL DISTIJRBED AREAS OF 71-1£ SITE: SHALL BE VEGETATED OR 071-IERMSE 
P£RMAN£NTl Y STABIUZED. AT A MINIMUM, DISTIJRBED AREAS SHALL BE SEEDED 
AND MULCHED 'M71-I A HIGH LIK£L/HOOD THAT SUFFICIENT COVER WfLL DEVEl.OP 
SHORTLY AFTER FINAL APPROVAL MULCH Wl11-IOUT SEEDING IS NOT ADEQUATE TO 
ALLOW FIN.AL APPROVAL OF THE PERMIT. 

2. STRUCTIJRAL MEASURES SUCH AS, BUT NOT LIMITED TO, SILT FENCES, PIPE SLOPE 
DRAINS, CONSTRUCTION ENTRANCES, STORM DRAIN INLET PROTECTION, AND 
SEDIMENT TRAPS AND PONDS SHAU BE REMOVED FROM 71-1£ SITE. MEASURES THAT 
WILL QUICKLY DECOMPOSE, SUCH AS BRUSH BARRIERS AND ORGANIC MULCHES, MAY 
BE LEFT IN PLACE. IN 71-1£ CASE OF SILT FENCES, IT MAY BE BEST TO REMOVE 
FENCES IN CONJUNCTION WITH 71-1£ SEEDING, SINCE IT MAY BE NECESSARY TO BRING 
MACHINERY BACK IN TO REMOVE 71-1£M. 71-115 WILL R£SUL T IN DISTURBED SOILS 
71-IA T WILL AGAIN REQUIRE PROTECTION. 71-1£ ODES INSPECTOR MUST APPROVE AN 
APPUCANiS PROPOSAL TO REMOVE FENCING PRIOR TO TH£ £5TABU5HM£NT OF 
V£GETA TION. IN SOM£ CASES, SUCH AS RESIDENTIAL BUILDING FOLLOWfNG PLAT 
DEVELOPMENT, IT MAY BE APPROPRIA T£ TO LEA VE SOM£ OR ALL £SC MEASURES 
FOR US£ DURING SUBS£QU£NT D£V£LOPMENT. THIS SHALL BE D£TERMIN£D ON A 
SITE-SPECIFIC BASIS. 

J. ALL PERMANENT SURFACE WATER FACIUTIES, INCLUDING CATCH BASINS, MANHOLES, 
PIPES, DITCHES, CHANNELS, R/D FACILITIES, AND WA 1ER QUALITY FACILITIES, SHALL 
B£ CLEANED. ANY OFFS/TE CATCH BASIN THAT REQUIRED PROTECTION DURING 
CONSTRUCTION (SEE SECTION D.4.5.J) SHALL ALSO BE CLEANED. 

Parametrfx. Inc. "Ow11ty s..n.;,. 'Through [mplo:iw o"""""". 
W~GTON 

Sumner 
Bremerton 
Kirkland 

ORE:GCN 
Portland 

LEGsND: 

90° BEND MECHANICAL JOINT EXISTING CoNTOUR 1' INTERVAL 

EXISTING CONTOUR S' INTERVAL 

22 1/2° BEND MECHANICAL JOINT 
EXISTING EASD.#ENT 

£XJSTING GRADE 
11 1/4" B£ND MECHANICAL JOINT 

--;5··ss-- £X/STING SS 

T££ FLANGED ---If--- SILT FENCE 

SILT CURTIAN 

GA TE VAL VE, FLANGED ·------------------· FLOA nNG STIFF ARM AND ANCHOR 

~~------t OUTF'ALL PIPE 

REDUCER, FLANGED 
RED VALVE CHECK VALV£ 

6 TRANSITION COUPLING q::.:.::::.:p OUTF'AU PIPE INSIDE CASING 

~ MJ x Fl ADAPTER 
/,/'///// /// NO DISTURBANCE AR£A BOUNDARY 

5BT SOIL BORING LOCATION AND NUMBER 

71-IRUST BLOCK 

WATER LEVE!. 

~FE™ 
ABBREVlAT!ONS: 

DI DUCTILE IRON 
DIA DIAMETER 
E EAST/EASTING 
EL £LICVATION 
EXIST EX1'STING 
Fl FLANGE, FLANGED 
FT F'f.tT, FOOT 
GA GAGE 
1£ INVERT ELEVA noN 
MAX MAXIMUM 
MIN 1.1/N/IJUM 
MJ MECHANICAL JOINT 
N NCR11-l/NOR71-llNG 
OC ON CENTER 
PVC PlY-YVINYI.. CHLORIDE 
RGS RIGID GAL VAN/ZED STEEL 
SS SANITARY SEWER 
rt? T'rPICAL 
W/ ~!H 

STABILIZED CONSTRUCnON ENTRANCE 

PLASTIC FENCE 

WET AREA SE:EP MIX SPECIFICATION* 

% WEIGHT % PURITY % GERM/NA noN 

TALL OR MEADOW FESCUE 60-70 98 90 
FESTUCA ARUNDINACEA OR 
FESTVCA £LA noR 

SEASIDE/CREEPING BEN TGRASS 
AGR05T15 PALUSTRIS 

10-15 98 85 

MEADOW FOXTAIL 10-15 90 BO 
ALEPOCURUS PRA TENSIS 

~-

ALSIKE CLOVER 1-6 98 90 
TR/FOLJUM HYBRIDUM 

REDTOP BENTGRASS 1- 6 98 85 
AGROSTIS ALBA 

'/.IODIFIED BRIARGR££N, INC. HYDROSEEDING GU/0£ WETLANDS SEED MIX 

APPLY THIS MIXTURE AT A RATE: OF 60 LBS P£R ACRE. 

PRo..ECT NAME 
CllY OF DUVAU. 

OUTFALL 1"4PROVEMENTS 

DUVALL, W'-SHINGTON _ 

JOB NO. 216-3240-001 11'11.L "'°"" 32400105 

GENERAL NOTES, ABBREVIATIONS, 
AND LEGEND 

SHE!:T NO. 



WATER L.£\IEL £L 24.5 AT TIIJE 
OF SURVEY JANUARY 14, 2000 

SOUTH OUTFALL~------~~~~~~~~ 
PLUG AND ABANDON EX 15" SS, srr DET.4ii'L~rtnl-..!:~--~~ 
ABANDON EX OUTFALL STRUCTURE, (MH), 
CONFORM TO SPEC SECTION 7-05.J(2) 

(2) - 109'X30"1 STEEL CASINGS, 
-0.375" WALL THICKNESS W/(2)' 

18"1 DI CARRIE:R PIPES 
W/MECHANICAL RESTRAINT 

18" go· BEND 
N 269SS7 
E 1JSS281 

6S' - 18"1 OUTFALL (DI) 

NOTES: FOR PIPE INSTALLATION 

1. ALL PIPE JOINTS SHALL BE MJ 'MTH 
MECHANICAL RESTRAINT UNLESS NOTED. 

2. ALL FlmNG JOINTS SHALL BE IJJ 'MTH 
MECHANICAL RESTRAINT UNLESS NOTED. 

J. 11-IE DUVALL TREATMENT PLANT HAS 
UM/Tt:O STORAGE CAPABILITIES. THE 
CONTRACTOR SHALL LIMIT THE TIIJE TO 
MAKE OUFALL CONNECTION TO A 
MAXIMUM OF ONE HOUR. 

4. BORE PIT & PIPELINE OEWA TERING SHALL 
CONFORM TO SPEC SECTION 2-09.J(J)F. 

""' 18" 90" BfND MJ 

'~!~~~ .. 
E .~ 

. 24" 11 1/4" BENO (DI)\ 
',"-. W/CONCREIT: BLOCK ANO 

£CHAN/CAL RESTRAINT 
9S96 

~ 
"\ 

I TRANSITION CduPLJNG, 18"01 
' TO 1s· CONG -(~ExMJ). 2'-1a· 

DI SPOOL, 18"x;M" ECCENTRIC 
INCREASER (PE;f J) CONNECT 
TO EXISTING 15"

1 
SS 

. . . . . . . . . : . . . . . . . . . .. ~.: . :.:.:.:.:.:.:.:.:. :.:.: .:.:.:. :.i.:.: .:.: .... ;.;.:-:·:·:·:·:·:·:·F:.;.:-;.;.:.;.: :·:·:·>:·:·:·:·:-:-:·:·:·:·:·:·:·:·:-:-:·:·:·:·:·:·:·:: !·:-;-:·:·:: :·:·. r:·: :·:·:·:·: :·:·, ·:: · · · · · ·,:::;:::::,:::::: 
· ... . ..... : . .. . . . . . . . . . . : .. : . : . : . : . : . : . : . : . ~ . : . : . : . : 

. ...... ::·:·:·:·: :·:·:·: ......... : ... . 

60 

20 

0 

NORTH OUTFALL 
PROFILE 

SCALE: 1"=20' 

1 ··:·[··.·;··:··r ·i·r·:r·:·:··i ·: r :f rJ·: ·:r·~r·:··i·urJ:·rr·:· r·:·r ·:··=··;r:-·f rrr':"rr·:·:r :·r·:··:··:r·:··:' ·:r·:··:··:·f r·:r·f ·:·:·:·f r·f -~··: ·:·r·:· ·r·'.··;··;··;·rr r ·:· ·:r ·~:· ·f ·:··:·:··;··r:-rh·: ·~·r ·:·:r·:·J 
...... . .. ······ 

' 

CONG PLUG, CLJOOO 

fLUG AND ABANDON PIPE 

' DETAIL (3'\ 
SOUTH OUTFALL 

PROFILE 

LINK SEAL OR · ' 
CCES END SEAL 

CASING SPACER 

SEE DETAIL@ 

SCALE: 1" = 2 ' 

18"11 RED VALVE Sf.RIES JS 
FLANGED CHECK VAL VE" 
18" [E 4.S± - ----

SCALE: 1"=20' 

18" MJxFl. ADAPTffi NOTES: FOR CHECK VAL VE INSTALLATION 
W/MECHANICAL RESTRAINT 
ON MJ 1. EXTEND 18" DI PIPE ThRU CASING 

60 MIL PVC GEOMEMBRANE 2. BOLT ON SER/ES JS CHECK VAL\!f" 
COLLAR, Sff DET~I~ 'MTH GE:OIJEMBRANE COLLAR 
BOLT TO RED VAL VEQ 
SER/ES 3S CHECK J . PULL BACK INTO POSITION 
VAL\IE" 

---------

I 
I • 

--'! ,... 
f'..._ 

DETAIL 
SCALE: 1"s 2 ' 

CUT Off CASING 
PARALLEL TO 
SHORE SLOPE 

' .... , 
'..._ ,_ ---.... _ 

Parametrlx, Inc. "Ouality Sonioe Through FmpJo,_ 0--"9" 

60 IJIL PVC 
GEOMEMBRANE 

- 18" DIA FLANGE 
FITTING BOLT 
PATTERN, 22 
3/4"1 BOLT 
CIRCLE 'MTH 
(16) HOLES 1 
1/4" HOLE DIA 

GEOMEMBRANE COLLAR 
DETAIL Ci\ 

SCALE: 1·-1· 

WASHINGTON 
Sumner 
Brwnarton 
Klrldand 

OREGal 
Portland 

CITY. OF DUVALL 
OU'IFAU.. IMPROVEMENTS 

PLAN AND PROFILE 
DUVALL, WASHINGTON 

JOB NO. 216-3240-001 I F1LE NAME: 32400102 I 
SH(£T NO. 

3 5 

1-..~~...-..--~~----~---------



WATER L£\IE1. £L 24.5 AT TIME 
OF SURVEY JANUARY 14, 2000 

SOUTH OUTFAU.------~~-:::~ 

EX 12' TO 15'-WIDE 
CONSTRUCTION ACCESS 
ROAD (UNIMPROVED), 

~ SEE SHEET 5 

~INSTAU SILT FENCE. 
SEE DETAILH 

"-..'"-.] \.V 
~ soum BORE PIT 

~ ~ 
l-~-------~5 

__ s-~ 

I 
~~..,,....,,_,....,.._,__..., 

100' 

I 
I 
I 

I 
. I 

TE::IJPORARY 

NOTES: 
1. ALL WEil.ANDS, NO DISTURBANCE AREAS, AND 8UPF'El?S SHALL 8E FLAGGED 

., ar THE OltNE"R PRIOR TO STARTING CONSTRUCT10N. 

Cl 

2"-s.roRAGE OF CONSTRUCTION EQUIPMENT wm11N 100 FEE:T OF THE SNOQUALMIE 
R~R WILL NOT BE ALLOWED. IN ADDITION, TO THE EXTENT PRACTICAL, 
RE~LING OF CONSTRUCTION E:OUIPM£NT WILL NOT BC: CONDUCTED ON SITE. 

J. CONTR,ACTOR SHALL COVER ALL TEMPORARY SPOILS W17H MINIMUM 10 MIL 
PVC LJtlE:R. 

\ 
4. ALL EXfE:SS SPOILS MA TERI AL SHALL BE REUOV£D FROM CONSTRUCTION SITE. 

Sff SPfC SECTION 2-01.2. 

5. ALL Dl$TURBED AREAS SHALL BE HYDROSEE:DED, SEE SPE:CIRCA TION SE:CTION 
8-01. J 

6. STOCKPILED SOILS SHALL BE COVERED W1TH PLASTIC (\!/SOUEEN). 

r TftJPORARY SILT CURTAIN 
ANCHOR, REMOVE AFTER USE. 

I 
;WEIGHTED SILT 
j CURTAIN BOTTOM 

WATER LEVEL 
PROPOSED JO"iil 
STEEL CASING 

INSTALL SILT CURTAIN PRIOR TO BORING 
OPERATIONS. 

I 

WEIGHTED SILT. CURTJ 
W/SURFACE .'1.0TATIOf 

I 
I 

REJJOVC: SILT CURTAIN AND APPURTENANC£S 
UPON COMPLETION OF BORING OPERATION 
AND AFTER TURBIDITY BETWEEN SHORE & 
SILT CURTAIN IS LESS THAN 5 NTU. 

FlOA TING MEMBRANE '-------------i-------
DETAIL CL\ 1 __ _....__.....;.__; I 

SCALE: 1"=10' 

2"x2" BY 14 GA. WIRE OR 
EQUIVALENT. iF STANDARD 
STRENGTH FABRIC USED JO"l!I STEEL 

CASING 
r 18"¢ OUTF"AU PIPE 

BACKRLL TRENCH WITH 
NA TIVC: SOIL OR J/4" 
1.5' WASHED GRAVEL 

' ' 
----n-----5.-MAX~---1;,::MINIMUM 4"x4" TRENCH 

.11 I~ LJ POST SPACING MAY BE LJ 2"x4" WOOD POSTS, STEEL 
INCREASED TO 8' IF lt1RE FE:NCE POSTS, REBAR, OR 

BACKING IS USED EQUIVALENT-----~ 

NOTE: RLTER FABRIC FENCES TEMPORARY SILT FENCE 
SHALL BE INSTALLED ALONG DETAIL ~ 
CONTOUR WHENEVER POSSIBLE f2 \ 

NO SCALE TYP 

CASCADE CASING __/ 
SPACER OR EQUAL 

STEEL CASING 

DETAIL 
NO SCALE 

I RESTORATION PER 
DETAIL® 6" S£LE:CT NA Tl\/£ 

MAXIMUM PAY 
UM/TS 

' PIP£ OD + 2' 

TYPICAL TRENCH 

DETAIL 
NO SCALE 

MATERIAL OR TOP SOIL~ [HYOROSE£D 

SELECT NA Tl\;£ MATERIAL OR 
GRANULAR BORROW MA T£RIAL 
PER RESTORATION DETAILS --n=n=irr..-.___..-.__. ...... ....,\......,.._.......,"'-'_.....__..-.____....._ 

MIN 

FOUNDATION 
MATERIAL AS 
REQUIRED, SEE 
SPECIF/CA 770NS 

TYP 

SELECT BACKFILL 
NATIVE: MATERIAL 
OR GRANULAR 
BORROW MATERIAL 

UM/TS OF EXCAVA 170N 12· 

00+6' 

LANDSCAPING RESTORA llON 

DETAIL 6\ 
NO SCALE TYP 

3 

t• 2· Parametrh:, Inc. 'Qvallty s""""' Through &nplo>""' 01mon11;p· PRo.ECT NA.lt.tt 

CITY OF DUVAll 
OUTFALL IMPROVEMENTS TWO INCHES AT i:'ULL SCA.LE 

lF NOT SCALE ACCORDINtlL Y 

AS SHOWN 
DA"!? 

• 11Ji f'r)'Qf' Aw:r:ue 
Sumner, WA 98390 
Ph: (25J) BSJ-5126 
Fo>:: (2SJ) 863-09+6 
hilt'!: I/..,_,....,.'""",. • ...,........,.., 

WASHINGTON 
Sumner 
Bremerton 
Kirkland 

OREGON 
Portland 

DUVALL, WASHINGTON 

EROSION AND SEDIMENT CONTROL 
PLAN 4 



- FOR CONSTRUCTION SIT£ 

I 
LIMITS, Sff SHffT 4 

~-------- TRAIL FILL £MBANKM£NT 

£X ACCESS ROAD 
(UNIMPROIJf:D) ___ _, 

£X 12' TO 15'-wrD£ ACCESS ROAD 
(UNJMPROl/f:D) 

APPROX wt:TLAND AREAS -------' 

NOTES: 

:.r--"' 
. i .;. '·"'I 

__ J 

1. USE OF £)(/STING ACCESS ROAD SHALL B£ LIMITED TO 
CONSTRUCTION £0UIPMENT ONLY. 

2. CONTRACTOR EMPLOY££ PARKING SHALL BE: 
R£STRICT£D TO DE:SJGNATE:D ARE:A. 

3. LIMITS OF UNJMPROl/f:O ACC£SS ROAD WILL 8£ 
FLAGGED BY O't\NE:R PRIOR TO CONSTRUCTION. 

4. WC:llAND ARE:AS SHALL B£ FLAGGED BY OWN£R. 

,.----PARKING AR£A 

£X OUTFALL 

PLAN 

PLASTIC (SASA) FENCE 
(150' EACH SID£ OF ROAD) 
LIMITS TO B£ FLAGGED BY OWNER 

APPROX SCALE: 1• = 100' 

DUE TO REPRODUCTION PLEASE 
SEE FULL SIZE FOR SEAL 

STABILIZED CONST £NTRANC£ (lOO'x15') 
5££ D£T!.1Le 

0 ,. 2" Parametrix. inc. ·wc1i1r ~ """"'1h cmp1o,.. o.mr.stit>' 

Si--+-------------..l----1----1 
~ """""""'""------t 
wt--+--------------l----1---...homM"n-----i 
~ '---"-~~~~~~~~--l~~-l-~.l-~~~~...J 

TWO INCHES AT F'UU •. SCALE"; 
!F" NOT SCALE ACCQRQrNGl,.. v 

SC>.U: 
AS SHOWN 

DA'!!: 
APRIL 2001 

• 12Jl F't)Of A;.>enue 
Sumner, WA 98390 
Ph: (2S3l 863-5128 
Fax: (253 l!S:l-0946 
Mtir.//w.-..POtorNttlK.com 

WASHINGTON 
Sumr\er 
Bremerton 
t<irklond 

al[Gaj 
Portland 

£X CUL-DE-SAC 

AS PER KING COUNTY ROAD 
STANDARDS, DRIVEWAYS SHALL B£ 
PAVED TO TH£ £OGE OF R-0-W 
PRJDR TO INSTALLATION OF TH£ 
CONSTRUCT10N ENTRANCE TO AVOID 
DAMAGING OF THE ROADWAY 

,,,.../ 
.·· ,.·""" 

INSTALL DRll/f:WAY CUL VE:RT IF 
THERE IS A ROADSIDE DITCH 
PRESENT, AS P£R KING COUNTY 
ROAD STANDARDS------' v 

12" MIN ' 
THICKNESS _j 

PLAC£ME:NT AND MAINTENANCE OF STABILIZED CONSTRUCTION 
£NTRANC£ SHALL CONFC)!?M TO SECTION D.4.4 OF KING COUNTY 
SURFACE WATER DESIGN MANUAL 

PROVIDE FULL 
WIDTH OF THE 
INGR£SS/£GRESS 
AREA 

A S£PARA TION GE:OT£X11LE: SHAU BE PLACED UNDER THE: SPALLS TO PR£VE:NT 
FINE: S£DIME:NT FROM PUMPING UP INTO TH£ ROCK PAD. THE G£0TE:XTILE SHALL 
ME£T TH£ FOLLOWING STANDARDS: 

GRAB TENSILE STRENGTH (ASTA.I 04751) I 200 psi MIN 

GRAB TENSILE ELONGATION (ASTl.I 04532) I JO% MAX 

MULLEN BURST STRENG!H (ASTM DJ7B6-BOo) 400 psi MIN 

AOS (ASTM D4751) 20-45 (US STANDARD Sl£VE SIZE) 

STABIUZED CONSTRUCTION ENTRANCE 

DETAIL CL\ 

CITY Of' DUVALL 
OUTFALL 1Mf'RO\.£MENTS 

DUVALL, WASHINGTON 

NO SCALE: 

OUTFALL CONSTRUCTION 
ACCESS ROAD 

SHEET NO. 

5 



The City of Duvall 
Wastewater Facility Plan 

APPENDIX K 

Wastewater Treatment Plant Hydraulic Profile 



· -IE-6o.98 ~ 
! 

SCREENINGS 

INFLUENT ! PARSHALL ' BAR 
MANHOLE FLUME SCREEN 

Parametrix ouva1vsss.3240..001104(00) 09/01 (S) 

WS60.2 

WASTE 
GRIT 

GRIT 
CHAMBER 

ws 59.4 

ANOXIC EQ 
TANK 

it--===-:::::-===---...... ws 57.4 

·----.. -- _C ·-

MEMBRANE 
FILTER 

WASTE 
SOLIDS 

UV 
DISINFECTION 

--- j 

FLOW 
METER 

El:FLUENT 
PIJMP STN. 

SNOQUALMIE 
RIVER 

_ --·-··-- ____ lQO_Yl;Af!S FLOOD ELEVATION= 50.0 

2POAT 
OUTFALL 

Appendix K 
Membrane Process 
Hydraulic Profile 




