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CHAPTER 1 

 

INTRODUCTION 
 

PURPOSE 
 

The City of Buckley retained the services of Gray & Osborne, Inc., to complete an update 

of the General Sewer Plan for the City of Buckley.  This update was necessary to make 

the Plan consistent with the most recent planning projections and to present an evaluation 

of regional alternatives for wastewater treatment and disposal.  The Plan addresses the 

City’s comprehensive planning needs for wastewater collection, transmission, treatment, 

and disposal through 2035.  The Plan has been prepared in accordance with the 

provisions of the following regulations: 

 

• Revised Code of Washington (RCW), Section 90.48, Water Pollution 

Control 

• Washington Administrative Code (WAC), Section 173-240-050, General 

Sewer Plan. 

 

Development of the Plan has been coordinated with the City’s development regulations 

and Comprehensive Plan (as updated in 2015), the Washington State Growth 

Management Act, Pierce County planning efforts, and the City of Buckley Water System 

Plan.  This Plan updates the previous Comprehensive Sewer Plan completed in 2003 by 

CHS Engineers, Inc. and is consistent with updates to the Comprehensive Plan that was 

completed in 2015.   

 

This Plan has the following major objectives: 

 

• Ensure that the City remains in compliance with applicable regulations 

governing the discharge of treated wastewater into the environment.   

 

• Define the City’s future growth needs and identify wastewater system 

improvements necessary to support this growth.   

 

• Evaluate alternatives for long-term disposal and treatment of wastewater 

generated by the City.   

 

• Clearly identify a plan for treatment and disposal of the City’s wastewater 

for the next 20 years. 

 

• Evaluate flow-based sewer rate alternatives 
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The Plan is intended to be feasible in terms of engineering, economic, regulatory, and 

political frameworks.  The Plan includes conceptual designs and cost estimates for 

recommended system improvements, as well as a proposed schedule and financing plan 

for the capital improvement plan.   

 

The City’s existing NPDES permit, the permit fact sheet, and regulatory correspondence 

relating to this Plan is provided in Appendix A. 

 

EXISTING SYSTEM 
 

OVERVIEW OF EXISTING CONDITIONS 

 

The City of Buckley is located in Pierce County, Washington.  Pierce County is bordered 

to the east by the Cascade Mountains and to the west by Puget Sound.  The White River 

defines the northern edge of Pierce County and the City of Buckley City limits and sewer 

service area.  A map showing the location of Buckley is presented as Figure 1-1.  The 

area to the east of Buckley is primarily commercial, State and Federal forest land.  To the 

west are the Cities of Bonney Lake, Sumner, Puyallup, and Tacoma.  To the south are the 

small Towns of Wilkeson and Carbonado.   

 

The City lies on a relatively flat plateau between Puget Sound and the Cascade 

Mountains, with drainage generally sloping from south and east to the north and west.  

The City is at an elevation range of 600 to 1040 feet. 

 

The White River, located on the northern border of City limits, is a major tributary to the 

Puyallup River.  The Puget Power flume diverts water from the White River and releases 

water into Lake Tapps, west of the City.  Streams located just outside City limits include 

South Prairie Creek and its tributaries, Page Creek, Gail Creek, and Spiketon Creek.  

Spiketon Creek flows within City limits for a short distance in the northeastern corner of 

the City.   

 

The current City limits constitute an area of approximately 2,530 acres.  The area served 

by the wastewater collection system only includes approximately 1,020 acres, or about 

40 percent of the area within the City’s corporate limits.  The majority of the City’s 2013 

estimated population of 4,370 is connected to sewer service with the exception of a few 

homes in the more rural eastern area of the City. 

 

Figure 1-2 shows the City limits that are designated for Buckley.  The City of Buckley has 

submitted several Urban Growth Boundaries requests to Pierce County for approval, but 

each submission has been denied.  The City of Buckley does not currently have an Urban 

Growth Boundary approved by Pierce County.  The environment in and around the City, 

as well as the growth anticipated for the City, is discussed in more detail in Chapters 2 

and 3 of this Plan. 
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The City is governed by a City Council form of government.  The Public Works 

Department manages the sewer, water, road, and storm sewer systems.  The City’s contact 

information is listed as follows: 

 

Chris Banks 

Utilities Superintendent 

City of Buckley 

E-mail address:  

cbanks@cityofbuckley.com 

P.O. Box 1960 Phone:  (360) 829-1921, ext. 7884 

240 River Road  

Buckley, Washington  98321  
 

Existing Reports and Documents 

 

The existing documents and reports that were reviewed in the preparation of this Plan 

include: 

 

• City of Buckley Comprehensive Plan, City of Buckley Planning 

Department, December 2015. 

• City of Buckley Comprehensive Sewer Plan, CHS Engineers, Inc., 

August 2003. 

• City of Buckley Water System Comprehensive Plan, August 2017. 

 

In addition, planning data such as urban growth maps, zoning maps, billing records, 

wastewater treatment plant (WWTP) discharge monitoring reports, and pertinent 

correspondence from the City of Buckley and Pierce County were reviewed and 

incorporated in this Plan. 

 

Existing System 

 

The City owns and operates a municipal sewer within City limits.  The sewer system 

serves residents, institutions and businesses within City limits.  The existing system 

consists of a gravity collection system, a network of newer gravity lines, force mains, 

pump stations, a wastewater treatment plant and outfall to the White River. 

 

The original treatment plant was built in 1952 for a design flow of 300,000 gallons per 

day.  The facility contained a grit-removal chamber, a mechanical shredder, an Imhoff 

tank, chlorination facilities, four sludge drying beds, and an 18-inch cast iron effluent 

line.  The treatment plant received an upgrade in 1980 to achieve secondary treatment and 

to meet the requirements of the National Pollutant Discharge Elimination System 

(NPDES) waste discharge permit.  This permit became effective on November 1, 1981, 

and expired in 1985.  Ecology issued the most recent NPDES permit for the Buckley 

wastewater treatment plant discharge in 2003.  That permit expired in 2008.  However, 

Ecology administratively extended that permit and requires the City to monitor the 

influent and effluent and comply with the limitations specified in the expired permit.  
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Ecology is currently writing a new fact sheet and NPDES permit based on current 

treatment plant and receiving water conditions. 

 

The most recent upgrade of the plant was completed in 2008, which increased the 

treatment capacity and also included technology for nitrogen and phosphorous removal.  

In addition to the treatment plant upgrade, flow in the reach of the White River receiving 

water increased in 2004, because Puget Sound Energy stopped diverting the majority of 

the river flow to Lake Tapps. 

 

The condition and capabilities of the City’s collection and treatment system are discussed 

in greater detail in Chapters 5 and 7 of this Plan. 

 

CRITICAL ISSUES AND PROBLEM AREAS 
 

A number of critical issues and potential problem areas were identified in the 

development of this Plan.  These issues and problem areas are summarized below. 

 

TREATMENT AND DISPOSAL 

 

Projected wastewater flows will not exceed the capacity of the City’s existing wastewater 

treatment plant in the near future.  The City’s WWTP is gated and located in the northwest 

corner of Buckley.  The current WWTP NPDES permit maximum month design flow 

criterion is 1.00 MGD.  An updated permit is expected to be issued by Ecology. 

 

The WWTP discharges into White River, a tributary of Puyallup River.  White River is 

not currently water quality listed by EPA on the 303 (d) list.  Due to pH concerns, the 

Department of Ecology (DOE) may require the City to conduct receiving water quality 

and mixing zone studies in White River during the NPDES permit cycle.  Based on the 

results of such studies, specific limits may be added to the City’s NPDES permit. 

 

White River and downstream receiving waters have been the subject of analysis and 

studies with respect to establishment of total maximum daily load (TMDL) and waste 

load allocation (WLA) for control of pH, ammonia and phosphorous levels in the river 

system.  The maximum capacity of White River to receive WWTP effluent without 

violations of water quality standards affects the rated capacity of the treatment plant.  

Expansion of the existing WWTP beyond a capacity of approximately 2.14 MGD would 

not require acquisition of additional property.  The existing site could support expansions 

in the southeast corner of the property for WWTP expansion. 

 

COLLECTION SYSTEM 

 

The sewer collection system was originally built in the early 1930’s as a combined storm 

and sanitary sewer system.  Over the years, extensions and sewer separations have 

occurred to create two completely separate collection systems.  The older gravity sewer 
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mains consist of clay pipes with mortared bell-spigot type joints.  More recent 

construction is primarily 8- and 10-inch concrete and PVC pipe with rubber joints; 

however less than 1/3 of the system has been installed with this type of construction. 

 

In previous plans, the existing gravity collection system was identified as being in good 

condition.  However, development primarily to the southeast of downtown raised capacity 

concerns regarding the ability to transmit flow through the existing collection system to 

the WWTP.  As growth continues through the City and its urban growth area, additional 

sewers will need to be extended and either additional lift stations and force mains brought 

on-line or expansion of existing sewers. 
 

SYSTEM GROWTH AND FINANCIAL ISSUES 
 

The substantial portion of planned growth in the City over the next 5 years is anticipated 

to be related to the following subdivisions: 
 

TABLE 1-1 

 

Anticipated System Growth 
 

Subdivision 

No. of Sewered 

Lots 

Elk Heights 44 

Perkins Prairie Phase 1 58 

Perkins Prairie Other 

Phases 110 

Nanevicz Plat 65 

Evans Spiketon Road Plat 66 

Total 343 
 

At the end of 2018, the City had an outstanding debt of approximately $4,200,000 from 

the wastewater treatment plant upgrades.  Buckley will need to use a combination of 

General Facilities Charges (GFC), customer rates, and developer-constructed 

improvements to construct the improvements identified in this Plan which are necessary 

to accommodate projected growth in the Buckley area.
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CHAPTER 2 

 

SEWER SERVICE AREA 
 

SEWER SERVICE AREA LOCATION 
 

The sewer service area is located entirely within the current City limits in Pierce County, 

Washington, as shown on Figure 2-1.  Background information on the service area is 

presented below. 

 

PIERCE COUNTY 

 

Pierce County was established in 1852 and is situated centrally in Washington.  The 

County consists of 1,806 square miles and is ranked 23 out of 39 counties for land area.  

The County boundaries are located about 25 miles south of Seattle and 15 miles northeast 

of Olympia.  The County is bordered on the north by both King County and Kitsap 

County, on the east by Yakima County, on the south by both Thurston County and Lewis 

County, and on the west by Mason County (as shown in Figure 1-1).  With an estimated 

year 2012 population of 812,000, Pierce County is ranked 2
nd

 most populous out of the 

39 Washington counties.  The Washington State Office of Financial Management 

estimates the County’s population will increase to between 844,184 to 1,121,639 by the 

Year 2034.  The largest City in the County is Tacoma, which also serves as County seat.  

The County also includes the Cities of Auburn (partial), Buckley, DuPont, Fife, Gig 

Harbor, Lakewood, Puyallup, Steilacoom, and Sumner. 

 

Pierce County is located at the southern side of the Puget Sound.  The Puget Sound 

divides the western side of Pierce County and provides separation between several Cities 

and the majority of the County.  From an urban hub on the Puget Sound, the County 

spreads through a rapidly growing suburban bank, across agricultural lands and a 

networks of towns, to the slows of the Cascade Mountain Range.  Pierce County is vast, 

measuring approximately 45 miles north to south and 65 miles east to west.  The Puget 

Sound and Mount Rainier volcano exert a strong influence on the climate, economy, and 

recreational activities of the County.  Mount Rainier volcano serves as the highest point 

in both Pierce County and Washington. 

 

Pierce County lies within a geographic basin known as the Puget Trough, formed by the 

Cascade and Pacific Coast Mountain Ranges.  It is bounded on the west by the Puget 

Sound, on the south by the Nisqually River, on the north by the White River and on the 

east by the foothills of the Cascades.  Along the Puget Sound are low-lying bottomlands, 

from which a series of alluvial plains and terraces extend.  Land elevations rise from zero 

feet on the west floodplains to over 14,400 feet above mean sea level at Mount Rainier 

volcano in the eastern portion.  While progressing eastward, the terrain develops into 

rolling hills, culminating in the Cascade Range. 
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CITY OF BUCKLEY 

 

The City of Buckley is located centrally in Washington, approximately 35 miles southeast 

of Seattle and 20 miles east of Tacoma.  Rolling hills and ravines surround the City.  

White River borders Buckley to the north and the existing City limits extend east and 

west of SR 410.  The City lies on a relatively flat plateau, with drainage generally 

slopping from south and east to the north and west.  The City is at an elevation range of 

700 to 950 feet. 

 

NATURAL FEATURES OF THE SEWER SERVICE AREA 
 

Various natural features of the study area are discussed below, including climate and 

precipitation, geology, soils, topography, and site sensitive areas, such as floodplains, 

wetlands, surface and groundwater resources, and fish and wildlife habitat.  The public 

utilities available in the area are also discussed. 

 

CLIMATE AND PRECIPITATION 

 

The climate of the City of Buckley is typical of that of the Pacific Northwest region 

between the Cascade Mountains and the Pacific Ocean.  Winters are wet and mild and 

summers are relatively warm and dry.  The mean annual temperatures range from 48.58 

to 60.5 degrees Fahrenheit (F), with a minimum day temperature of -3 degrees F and a 

maximum day temperature of 103 degrees F.  From June to September, temperatures 

typically range from 52.2 to 73.7 degrees F.  Winter temperatures typically range from 

37.0 to 48.2 degrees F.  

 

Based on data from the NOAA weather station, the City receives an average of 

43.49 inches of rain per year.  November is historically the wettest month, and August the 

driest.  Table 2-1 shows precipitation data that was measured at the NOAA weather 

station for the years 1981 through 2012.   
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TABLE 2-1 

 

Monthly Average Precipitation in the Buckley Area, 1981 through 2012 

 

Month Average Monthly Precipitation (inches) 

January 5.95 

February 4.15 

March 4.51 

April 3.52 

May 2.86 

June 2.36 

July 1.03 

August 0.95 

September 1.63 

October 3.83 

November 7.02 

December 5.68 

Average Annual Total 43.49 

 

SOILS AND GEOLOGY 

 

Geologic Areas  

 

The underlying geology of Pierce County is predominantly sedimentary and igneous rock 

approximately 10,000 feet deep dating from the Miocene-Pliocene period.  The existing 

study area is primarily level yet features several steep slopes to the south and in the 

northernmost portion along the banks of the White River.  These steep slopes are 

regulated through the Pierce County Geologically Hazardous Areas Ordinance and the 

Buckley Environmentally Sensitive Areas (ESA) Ordinance.   

 

As part of the Southern Washington Cascades Geologic Province, the soils in the sewer 

service area are dominated by andesite and basalt flows and by the Osceola mudflow 

from an eruption of Mount Rainier. 

 

There are a total of twelve soil series identified within the City of Buckley’s City limits, 

yet a total of only three soil series within the City of Buckley’s sewer service area.  These 

soils are identified on Figure 2-2.  The three primary soil series within the City of 

Buckley’s sewer service area include Buckley loam, Greenwater loam and Kapowsin 

gravelly loam, and are further describe below. 
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Buckley Soil Series 

 

Buckley loam is the predominate soil series located throughout the City.  Buckley loam is 

a hydric soil, which is often classified as wetland soil. 

 

From 0 to 10 inches the soil is very dark brown with a weak fine granular structure.  From 

10 to 18 inches the soil is very dark grayish brown with a weak medium granular 

structure.  From 18 to 40 inches the soil is grayish brown gravelly sandy clay loam with 

many medium and coarse prominent brown concentrations.  From 40 to 60 inches the soil 

is grayish brown dense Lahar that breaks to gravelly sandy clay loam with few medium 

and coarse prominent brown concentrations. 

 

The Buckley loam is classified as a nearly level, poorly drained soil which results in very 

slow surface runoff.  The Osceola mudflow deposited the material, which consists of 

unsorted and unstratified mixture of subrounded to subangular rock fragments in a clayey 

sand matrix.  The primary limitation for development on this soil is the high water table 

in the winter and spring.  Septic tank drainfields generally do not function properly during 

the rainy season.   

 

The soil is used for woodland and cropland.  Hay, pasture, and small grain are common 

crops.  Native vegetation is western redcedar, western hemlock, Sitka spruce, Douglas-fir, 

red alder, and bigleaf maple, with an understory of vine maples, western swordfen, red 

huckleberry, Oregon oxalis, bedstraw, trailing blackberry, and wild ginger. 

 

Greenwater Soil Series 

 

Greenwater loam sand is found within the vicinity of the White River with slopes less 

than 10 percent. 

 

From 0 to 9 inches the soil is very dark brown loamy sand with a weak very fine granular 

structure.  From 9 to 19 inches the color is dark yellowish brown loamy sand and dry.  

From 19 to 26 inches the soil is very dark grayish brown loamy sand with compact coarse 

stratified layers.  From 26 to 60 inches the soil is very dark gray, single grain dry sand. 

 

The soil is used for woodland, pasture, and homesites.  Native vegetation is mainly 

Douglas-fir, western hemlock, red alder, western redcedar and bigleaf maple with an 

understudy of salal, western swordfern, creambush oceanspray, trailing blackberry, rose, 

western brackenfern, red huckleberry, and Oregon-grape. 

 

Kapowsin Soil Series 

 

Kapowsin gravelly loam is found in the hilly portion of the south with slopes ranging 

from 0 to 50 percent.   
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SOIL CODES DESCRIPTION:
001 - Alderwood gravelly loam, 6 to 15 percent slopes
069 - Greenwater loam sand, 0 to 8 percent slopes
08A - Buckley loam
100 - Kapowsin gravelly loam, 6 to 15 percent slopes
101 - Kapowsin gravelly loam, 15 to 30 percent slopes
102 - Kapowsin gravelly loam, 30 to 65 percent slopes
187 - Pilchuck loamy fine sand, 0 to 3 percent slopes
215 - Riverwash
267 - Udifluvents, moist, 0 to 8 percent slopes
31A - Puyallup fine sandy loam
47F - Xerochrepts, 45 to 70 percent slopes

SOURCE: PIERCE COUNTY GIS
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From 0 to 7 inches the soil is dark brown with a weak very fine granular structure.  From 

7 to 11 inches the color is dark brown with light brownish gray and a weak fine 

subangular blocky structure.  From 11 to 16 inches the color is dark yellowish brown with 

moderate medium subangular blocky structure.  From 16 to 25 inches the soil is very pale 

brown with a moderate medium subangular blocky structure.  From 25 to 29 inches the 

soil is olive brown and weakly cemented.  From 29 to 59 inches the soil is grayish brown 

and strongly compacted in places. 

 

The Kapowsin gravelly loam produces slow surface runoff and the erosion hazard ranges 

from slight to severe depending upon the slopes.  The flatter portions of the Kapowsin 

soil (slopes less than 40 percent, or 15 percent or less if the soil contains spring or ground 

water) are suitable for development.  Public sewer systems are generally required because 

septic tank drainage fields fail or do not function properly during the rainy season.  Storm 

sewers are also required because concentrated runoff from roof tops and roads is greater 

than the soil’s capacity to take water.  The steeper slopes of this soil are very poorly 

suited for use as home sites. 

 

The soil is used for woodland, cropland, urban development and wildlife habitat.  Hay, 

pasture, and small grain are common crops.  Native vegetation is Douglas-fir, western 

hemlock, western redcedar, red alder, and bigleaf maple, with an understudy of trailing 

blackberry, salal, creambrush oceanspray, western brackerfern western swordfern, vine 

maple, Oregon-grape, red huckleberry, and evergreen blackberry. 

 

Other soils are less widely distributed in the Buckley Urban Growth Area.  Additional 

information on each soil’s suitability for agricultural, residential, sanitary facility, 

recreational, woodland wildlife habitat, and other land uses can be found in the Pierce 

County Soil Survey.   

 

TOPOGRAPHY 

 

The City of Buckley is located on a relatively flat plateau that gradually descends from 

the south and east to the north and west.  The City is at an elevation range of 700 to 

950 feet.  The City’s WWTP is located in the northwest corner within City limits and at 

the edge of White River.  The outfall discharges in White River at a location north of the 

treatment plant.  Figure 2-3 provides a topographic overlay of the City. 

 

SITE SENSITIVE AREAS 

 

Site sensitive areas within the sewer service area include those classified as seismic 

hazard areas, flood hazard areas, wetlands, and surface waters.  
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Seismic Hazard Areas 

 

Seismic hazard areas are those with low density soils (unconsolidated sediments) that are 

more likely to experience greater damage due to seismic-induced subsidence, 

liquefaction, or landslides.  Seismic hazard areas are regulated mainly with respect to 

public safety and with the exception of potential damage due to an earthquake; these 

hazard areas do not impact wastewater facilities or natural resources.  After an 

earthquake, there could be considerable damage to sewers and lift stations in some areas 

that might experience very severe earth movement.  Earthquake areas of concern are 

identified in Figure 2-4. 

 

Landslides are a particular concern in unstable areas such as those identified in 

Figure 2-5.  These locations are along the steep slopes to the south and on either side of 

the White River. 

 

Flood Hazard Areas 

 

Flood hazard areas are areas adjacent to lakes, rivers, and streams that are prone to 

flooding during peak runoff periods.  Flood hazard areas deserve special attention due to 

the sensitive nature of their ecosystems as well as the potential for damage to structures 

located within the floodplain. 

 

Construction of buildings and other development in flood hazard areas is regulated in 

accordance with the County’s flood hazard construction standards.  Typically, 

construction in flood hazard areas is not allowed or is limited to specific activities.  

Allowed activities might be mining or gravel extraction, recreational uses, repair to 

existing structures, utility and road construction or uses dependent upon water such as 

docks, wharves, and boating activities.  

 

The 100-year and 500-year floodplains in the vicinity of Buckley are shown on 

Figure 2-6.  The floodplains are associated with White River.  The City’s wastewater 

treatment plant is located adjacent to White River but is situated above the 100-year flood 

plain. 

 

Wetlands 

 

Wetlands are defined by EPA as areas that are inundated with water for at least part of the 

year.  The U.S. Fish and Wildlife Service define wetlands as those areas that have 

characteristics such as hydrophyte plants, hydric soils, and frequent flooding.  Wetlands 

support valuable and complex ecosystems and consequently development is severely 

restricted if not prohibited in most wetlands.  The Pierce County Wetlands Inventory map 

(Figure 2-7) identifies small wetlands scattered throughout Buckley.  The wetlands are 

usually affiliated with the drainages that define the ridges with the City.  Buckley has two 

wetlands within City limits, the Wickersham and the Dingle Basin. 
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Surface Waters and Drainage Basins 

 

Lakes and streams are classified as sensitive areas due to the variety of plants and animals 

they support.  The primary surface water feature within or near the City of Buckley sewer 

service area is White River.  White River is a major tributary of the Puyallup River, 

which defines the northern edge of the City limits.  White River also supplies Lake 

Tapps, west of the City, by diverting water from the Puget Power flume.  The South 

Prairie Creek is located just outside City limits and one of its tributaries, Spiketon Creek, 

flows within City limits for a short distance through the northeastern corner of the City.  

Figure 2-8 shows the drainage basins around the City of Buckley. 

 

Groundwaters and Recharge Areas 

 

The aquifers in and around Buckley are not highly productive, providing a modest 

volume of potable water for the area.  The majority of the City water production is 

generated by the South Prairie Creek.  Production by source is summarized in Table 2-2.  

Figure 2-9 identifies the aquifer recharge areas in the Buckley area. 

 

TABLE 2-2 

 

Water Production by Source, 2008 through 2016 

 

Year 

South 

Prairie 

Creek 

Naches 

Well 1 Well 2 Well 4 

Rainier 

School 

Well 5 

Trail 

Wells Total 

MG % MG % MG % MG % MG % MG % MG 

2008 162.9 74% 9.0 4% 18.8 9% 0.1 0% 30.0 14% 0.0 0% 220.9 

2009 115.0 53% 19.2 9% 44.0 20% 1.9 1% 37.0 17% 0.0 0% 217.1 

2010 117.5 66% 7.7 4% 41.0 23% 4.9 3% 6.4 4% 0.0 0% 177.5 

2011 124.6 69% 5.9 3% 40.7 23% 8.2 5% 0.0 0% 0.0 0% 179.5 

2012 131.3 73% 9.4 5% 37.1 21% 2.6 1% 0.0 0% 0.0 0% 180.4 

2013 111.4 59% 12.7 5% 27.0 14% 0.0 0% 39.2 21% 0.0 0% 190.3 

2014 109.7 54% 28.6 5% 17.1 8% 1.0 0% 46.0 23% 0.0 0% 202.5 

2015 96.3 42% 43.8 19% 50.4 22% 0.6 0% 30.9 13% 7.3 3% 229.3 

2016 105.0 49% 9.3 4% 40.3 19% 0.1 0% 34.2 16% 25.4 12% 214.3 

Avg. 119.3 59% 16.2 8% 35.2 17% 2.2 1% 24.9 12% 3.6 2% 201.3 

 



Gray & Osborne, Inc., Consulting Engineers 

2-8 City of Buckley 

November 2019 Sewer Comprehensive Plan 

Fish and Wildlife Habitat  

 

Fish and wildlife habitat is defined as areas essential for maintaining specifically listed 

species in suitable habitats.  This definition was provided in “Fish and Wildlife Habitat 

Critical Area” section of WAC 365-190-080(5).  The WAC further states that any 

proposed activity within 300 feet of these areas requires the preparation of a habitat 

assessment.  This assessment is circulated to all the appropriate agencies for review.  

After agency review, a Habitat Management Plan may be required that would address the 

impacts the project would have on habitat, provide background information of specific 

species, and recommend protection and mitigation measures for those species. 

 

After project implementation, an assessment and evaluation of the success of the 

identified measures is required.  This plan is again circulated to the appropriate agencies 

for review.  Minimum buffers from the critical habitat area may be required.  As the main 

watercourses in the area, the habitat and water quality in White Rive are of particular 

concern. 

 

VEGETATION 

 

Much of the land within the City has been cleared for agricultural or rural development 

purposes.  Native vegetation remains in the White River drainage and in other locations 

such as steep hillsides and ravines where development was impractical.  The eastern side 

of the City is largely in grass pasture or blackberries where farming has been 

discontinued. 

 

The dominant tree species in the Buckley area includes conifers such as Douglas-fir, 

western red cedar, and western hemlock.  Pacific red alder, big leaf maple, and other 

deciduous trees make up a significant portion of the second and third growth forests along 

with native conifer species.  Dense brush grows on both unstable and stable areas and 

consists predominantly of blackberries, huckleberries, salal, and various fern species.  

The dense forest and brush cover mediates runoff and provides for uptake of water.  On 

individual residential lots, the vegetation varies from dense forest on larger lots, to grass 

lawns, landscaping with shrubs, and ornamental trees. 

 

PUBLIC UTILITIES 

 

Public utilities in the City of Buckley area include water, sewer, power, natural gas, and 

telephone.  CenturyLink provides the telephone service to the area.  Puget Sound Energy 

provides natural gas and electrical power to this area. 

 

The City of Buckley provides water service within the City limits.  Some homes in the 

less developed areas of the City are still on individual wells, but they are expected to 

eventually tie into the City water system as the system expands.  Figure 2-10 shows the 

water system for the City of Buckley.  The existing WWTP is not within 2,500 feet of any 
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public or private well.  All public water supplies are shown on Figure 2-10.  The City 

maintains a network of water distribution facilities designed to have minimum separation 

per the Department of Ecology’s Criteria for Sewage Works Design.  

 

ADJACENT WASTEWATER SERVICES 

 

There are several providers of wastewater collection and treatment services within 

5 miles of the City of Buckley’s WWTP.  The Enumclaw WWTP is approximately 

2 miles to the northeast of Buckley and the Wilkeson WWTP is approximately 4 miles 

south of Buckley, which has a design capacity of approximately less than 1 MGD 

annually.  There are no industrial WWTFs within the direct vicinity of the City of 

Buckley, although there are industrial WWTFs in Tacoma, Washington.  
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CHAPTER 3 

 

LAND USE AND PLANNING CRITERIA 
 

INTRODUCTION 
 

The configuration of a wastewater system is influenced by land use, development trends 

and timing, regulatory requirements, the location of other utility systems, growth 

management, and topography.  This Plan will develop a logical system of facilities to 

serve the City of Buckley based on topography, the drainage characteristics of the area, 

and the City’s growth objectives. 

 

BACKGROUND 
 

The City of Buckley originally served as a residential community for the overnight 

booming economy of Wilkeson in the 1870’s, and was first platted in 1888.  The primary 

occupations for the community were coal mining, which began in the 1870’s, and lumber 

and shingle mills, which began in the 1880’s.  The harvested coal, lumber and shingles 

were transported by the Northern Pacific Railway to various national and international 

markets.  Buckley Logging Company mill ceased operations in 1944 ending railway 

logging.  The last company operated coal mine discontinued in 1947, which prompted the 

Northern Pacific Railroad depot to be torn down in 1959.  After a decade of varying 

population growth/decline, the City of Buckley has become a slowly growing community 

with residential, commercial, and industrial sources of wastewater.  The City also has an 

elementary school, middle school, and high school.  Much of the recent growth has 

derived from the housing and commercial markets that have reached the capacity limits 

in the Urban Growth Areas for the larger communities of Tacoma and Puyallup.  These 

markets have now begun moving east to the City of Buckley. 

 

RELATED PLANNING DOCUMENTS 
 

The following plans and reports were used in the preparation of this Chapter. 

 

• City of Buckley Comprehensive Plan, 2015 

• City of Buckley Comprehensive Sewer Plan, 2003 

 

GROWTH MANAGEMENT 
 

The City of Buckley Comprehensive Plan was updated in 2015 and meets the 

requirements of the State Growth Management Act.  The Plan is being updated in 2016 

and 2017 to meet State requirements. 
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STUDY AREA 
 

The study area consists of the City limits.  The City can be described as consisting of 

several subareas that will be impacted by future growth.  The first subarea is the historic 

downtown area located centrally on either side of Highway 410, which consists of the 

oldest part of the community.  This area is largely built out, and is served by an existing 

gravity collection system.  The second subarea is the land in the east, northeast and 

southeast portions of the City.  This area is zoned to become largely residential.  The 

third subarea is to the northwest of SR 410 and River Avenue and this area is built out 

and largely residential.  The fourth subarea consists of the commercial/industrial zoned 

areas located in the west portion of the City along the east/west segments of SR 410.  

This part of the City is typically identified as commercial area and the zoning in this area 

is intended to attract family wage jobs to the City. 

 

PLANNING PERIOD 
 

In order to provide wastewater services for growth, the wastewater system must be 

continuously evaluated and improved.  A planning period for the evaluation of the 

wastewater utility should be long enough to be useful for an extended period of time, but 

not so long as to be impractical.  The planning period for this General Sewer Plan is from 

2016 through 2035, coinciding with a 20-year planning interval and in accordance with 

other regional planning documents.  A 20-year collection system improvement schedule 

for 2016 to 2035 will also be provided to enable the City to plan collection system 

improvements for growth needs.  Build out requirements are also identified for structures 

such as interceptors. 

 

For an orderly and methodical approach to the expansion and financing of the City’s 

wastewater system, time frames in increments of 5 years, up to 2035 are evaluated.  

 

CURRENT LAND USE 
 

The primary land use in Buckley is single-family residential, with major undeveloped 

areas of land within the City limits.  Figure 3-1 provides the current land use zoning 

within the City of Buckley. 

 

The City of Buckley is currently comprised of approximately 2,530 acres.  Land use 

throughout the City can be categorized into 5 major land use categories: residential, 

mixed-use, commercial, industrial and public.  The City of Buckley land use categories, 

the governing Municipal Code Chapter, total acreage for each land use category, and 

percentage of the total acreage are listed in Table 3-1.  Figure 3-2 identifies the land use 

designations within the current City limits for the City of Buckley.   
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LAND USE DESIGNATIONS  

 

The following bulleted list briefly describes each of the land use categories.  For more 

information regarding land use categories specific references to the City’s Municipal 

Code (in Chapter 19) are identified. 

 

• Residential (R-6,000) - Intended to provide for compact residential 

development.  For single-family dwellings, the new development 

minimum lot area is 6,000 sf except as permitted within a residential 

cluster or cottage housing development. 

 

• Residential (R-8,000) – Intended to provide for urban residential densities 

while providing a transitional area between zones of higher urban 

residential densities and areas of lower densities, environmentally 

sensitive and public areas.  For single-family dwellings, the new 

development minimum lot area is 8,000 sf except as permitted within a 

residential cluster or cottage housing development. 

 

• Residential (R-20,000) – Intended to preserve or provide for large urban 

lots to serve as a transition from rural densities outside the urban growth 

area.  Parcels within this zone are in areas of known or suspected 

geological or hydrological restriction.  For single-family dwellings, the 

new development minimum lot area is 20,000 sf. 

 

• Neighborhood Mixed Use (NMU) – Intended to allow development of 

small commercial businesses in residential neighborhoods, especially 

residential above ground floor commercial.  For single-family dwellings, 

the minimum lot area is 8,000 sf. 

 

• High Density Residential (HDR) – Intended to allow high density 

multifamily residential development, which includes apartment 

complexes.  For single-family dwellings, the minimum lot area is 8,600 sf. 

 

• General Commercial (GC) – Intended to develop commercial parcels 

oriented along primary transportation routes.  New development has 

neither a minimum lot area nor maximum lot coverage. 

 

• Central Commercial (CC) – Intended to develop commercial parcels for 

neighborhood-oriented businesses and pedestrian connectivity.  New 

development must have a minimum lot area of 3,000 sf per unit, and 

maximum lot coverage of 75 percent. 

 

• Historic Commercial (HC) – Intended to preserve and maintain 

commercial parcels for neighborhood-oriented businesses and pedestrian 
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connectivity.  New development must have a minimum lot area of 

3,000 sf, and does not have a maximum lot coverage. 

 

• Light Industrial (LI) – New development must have a minimum lot area of 

6,000 sf, and maximum lot coverage of 80 percent. 

 

• Public (P) – Intended to provide public services for all public needs to 

create a strong and sustainable economy.  New development has neither a 

minimum lot area not maximum lot coverage. 

 

• Environmentally Sensitive (S) – Intended to protect, conserve, and 

manage sensitive areas next to the shoreline, sustain the existing natural 

character of these sensitive areas, preserve or enhance the natural 

environment, and allow careful development of these areas for public 

enjoyment and recreation.  New development has neither a minimum lot 

area not maximum lot coverage. 

 

TABLE 3-1 

 

Existing Land Use Zones 

 

Land Use Category 

Governing City 

Code Chapter Acreage
(1)

 

Percent of Total 

Acreage 

Urban Residential 

Residential (R-6,000) 19.20 292.02 12.80% 

Residential (R-8,000) 19.20 528.67 23.18% 

Residential (R-20,000) 19.20 184.53 8.09% 

High Density Residential (HDR) 19.20 62.54 2.74% 

Urban Mixed-Use/Commercial/Industrial 

Neighborhood Mixed Use (NMU) 19.20 139.45 6.11% 

General Commercial (GC) 19.20 100.65 4.41% 

Central Commercial (CC) 19.20 62.57 2.74% 

Historic Commercial (HC) 19.20 2.67 0.12% 

Light Industrial (LI) 19.20 56.11 2.46% 

Urban Public 

Public (P) 19.20 438.66 19.23% 

Sensitive (S) 19.20 412.89 18.10% 

Unzoned Parcels 19.20 0.35 0.02% 

TOTAL   2,281.11 100.0% 
(1) Acreages calculated based on land use mapping. 

 



Gray & Osborne, Inc., Consulting Engineers 

 

City of Buckley 3-5 

Sewer Comprehensive Plan November 2019 

POPULATION 
 

EXISTING POPULATION 

 

Population records for the City of Buckley were obtained from the Washington State 

Office of Financial Management (OFM).  The populous information is summarized in 

Table 3-2.  This population data and other projections in this Plan reflect the population 

within the City limits, including the residents of Rainier School.  Note that this data will 

differ slightly from the sewer service system population, assuming that there are 

residences within City limits that are not on City sewer. 

 

TABLE 3-2 

 

City of Buckley Population 1991 to 2016
(1)

 

 

Year Population 

1991 3,606 

1992 3,690 

1993 3,835 

1994 3,915 

1995 3,962 

1996 3,979 

1997 3,979 

1998 3,977 

1999 4,001 

2000 4,145 

2001 4,420 

2002 4,467 

2003 4,443 

2004 4,419 

2005 4,387 

2006 4,378 

2007 4,363 

2008 4,338 

2009 4,387 

2010 4,354 

2011 4,345 

2012 4,365 

2013 4,370 

2014 4,430 

2015 4,440 

2016 4,550 

Average Growth Rate 0.95% 

(1) Washington State Office of Financial Management (OFM) Estimates 
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Washington State Office of Financial Management (OFM) data indicates that the City of 

Buckley population increased from 3,606 in 1991 to 4,550 in 2016, which yields an 

average annual growth rate of approximately 0.95 percent. 

 

POPULATION PROJECTION 

 

The City of Buckley 2015 Comprehensive Plan, indicated a population of 4,145 for 2000 

and a projected population of 7,888 for 2035.  

 

The OFM intercensal population estimates, City of Buckley population projection at the 

historic annual growth rate of 0.95 percent, the Pierce County 2011 growth allocation, 

and population projections from the City of Buckley 2015 Comprehensive Plan, are 

shown in Figure 3-3, below.  The projected County growth allocation of 4,560 (in 2008) 

to 7,300 (in 2030) and projection at 1 percent growth until 7,888 (in 2035) [shown in 

Table 3-3]. 
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City of Buckley Historic and Projected Populations 
 

The City of Buckley reports that there are currently plats approved and in the works for 

293 residential lots to be built within the next 3 to 5 years.  At an estimated average of 



CITY OF BUCKLEY

³
0 1,500 3,000

Feet

RYAN RD

SR
165

 E

SR410 E

112TH ST E

MAIN ST

SR410 S
MU

ND
Y L

OS
S R

D 
E

COLLINS RD

SR
41

0 N

128TH ST E

N RIVE
R AV

SUMNER-BUCKLEY HWY E

PARK AV

MASON AV E

S A
 S

T
SP

IK
ET

ON
 R

D

PE
ARL S

T

321ST AV E126TH ST E

HINKLEMAN RD E

SH
EE

TS
 R

D

124TH ST E

318TH AV E

S R
IVER

 AV

120TH ST E

29
8T

H 
AV

 E

SP
IK

ET
ON

 R
D 

E

96TH ST E

86TH ST E

DAVIS
ST

S C
 S

T

27
8 T

H
AV

E

PIONEER WY E

THIRD AV

SECOND AV

27
4T

H 
AV

 E

4TH AV

S D
 S

T

122ND ST E

JEFFERSON AV

S D
IV

ISI
ON

 S
T

BORELL RD E

KL
IN

K 
ST

N A
 S

T

S
B

ST

DUNDASS AV

COULS AV

LEVESQUE RD E

LU
ND

 S
T

MASON AV W

N MCNEELY ST

S N
AC

HE
S 

ST
N 

2N
D 

ST

ENTWHISTLE RD E

S 2
ND

 ST
S 3

RD
 ST

ROSE PL

DIERINGER AV

BUS LOOP
RD

OLSEN AV

S E
LS

A S
T

LEVES QUE
RD

WHITE RIVER PARK RD

SHAY RD

N 
ED

ITH
 S

T

GRAVITY WY
S R

AI
NI

ER
 ST

WE
SN

ER
 ST

QU

INALT CT

121ST ST E

WHITEHOUSE AVCEM ETE
RY

RD

LAPIERRE AV

SP
AU

LD
ING

CIR

N 
NA

CH
ES

 ST

N SERGEANT ST

27
5T

H 
AV

 E

FOURT H AV

27
7T

H 
AV

 E

HEATHER LN

GA
RN

ER
O

ST

MOUNTAIN VIEW AV

306TH AV E

N 
EL

SA
 ST

28
2N

D 
AV

 E

HA
TC

H 
ST

AMMON ST

S M
CN

EE
LY

 ST

S 4
TH

 S
T

DAVIS PL
N 

C 
ST

30
2N

D 
AV

 E

83RD ST E

BALM AV

ALFANO PL

N 
D 

ST

SR
410

 S

126TH ST E

27
4T

H 
AV

 E

128TH ST E

FIGURE 3-3
LAND USE MAP

Legend
CITY LIMITS
UGA BOUNDARY

LAND USE DESIGNATIONS:
Commercial/Service
Education
Group Quarters/Other
Industrial
Mobile Homes
Multi-Family Residential
Open Space/Recreation
Public Facilities
Quasi-Public Facilities
Residential Outbuildings
Resource Land
Single-Family Residential
Transportation, Communication, Utilities
Unknown
Vacant
Water Bodies



Gray & Osborne, Inc., Consulting Engineers 

 

City of Buckley 3-7 

Sewer Comprehensive Plan November 2019 

2.5 persons per household, the estimated population increase from these plats is 733, 

yielding a 4.1 percent growth rate.  Estimating this to occur within 5 years, the population 

estimate for 2020 is 4,706.  In order to reach a population of 7,500 in 2030 as designated 

in the Pierce County Ordinance 2011-36s, the City will feature an average growth rate of 

3.43 percent from 2017 to 2030.  Although population trends indicate an annual growth 

rate of 2.96 percent seem conservative, the developing plats indicate significant growth is 

likely to occur.   

 

For purposes of the General Sewer Plan, annual population growth rates of 3.43 percent 

(through 2030) and 1.56 percent (2030 through 2035) will be assumed.  The City must 

bring on an average of 3.21 percent new sewer connections each year until 2035 before 

the entire City population will be completely connected.  The projected population 

growths through 2035 are identified in Table 3-3.  

 

TABLE 3-3 

 

Population Projections 2016 to 2035 

 

Year 

City of Buckley 

Population 

Sewered 

Population 

2016 4,550 4,112 

2017 4,706 4,291 

2018 4,868 4,476 

2019 5,035 4,667 

2020 5,208 4,863 

2021 5,387 5,066 

2022 5,572 5,275 

2023 5,763 5,490 

2024 5,961 5,712 

2025 6,166 5,941 

2026 6,378 6,177 

2027 6,597 6,421 

2028 6,823 6,672 

2029 7,058 6,932 

2030 7,300 7,199 

2031 7,414 7,338 

2032 7,530 7,479 

2033 7,647 7,621 

2034 7,767 7,767 

2035 7,888 7,888 
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GROWTH PROJECTION CONSIDERATIONS 

 

When developing the projected annual average growth rate several factors must be 

considered.  If Buckley experiences significant population growth in the near future, then 

this plan should adequately prepare for such growth.  While a conservative projected 

annual average growth rate would adequately prepare the City for such an event, it could 

also provide inaccurate data if such significant growth does not occur.
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CHAPTER 4 

 

REGULATORY REQUIREMENTS 
 

INTRODUCTION 
  

The purpose of this chapter is to identify and summarize the regulations that affect the 

planning, design and approval of improvements discussed in this report.  These 

regulatory requirements were used in developing the design criteria for the City of 

Buckley’s wastewater collection, treatment, and disposal systems.   

 

This chapter does not describe each regulation in detail; rather, it addresses important 

facets of the regulations that affect the planning and design process.  Subsequent sections 

of this report address technical requirements of the regulations at a level of detail 

appropriate for the evaluation provided by that section.  The regulatory requirements 

relating to the City’s existing NPDES permit are presented in this chapter to provide 

background and requirements relating to the WWTP and any potential expansion beyond 

the current capacity. 

 

FEDERAL AND STATE STATUTES, REGULATIONS, AND 

PERMITS 
 

In this section, some of the various State and Federal laws that may affect wastewater 

system construction and operations are discussed, as well as other relevant permits, 

programs, and regulations. 

 

FEDERAL CLEAN WATER ACT 

 

The Federal Water Pollution Control Act is the principal law regulating the water quality 

of the nation’s waterways.  Originally enacted in 1948, it was significantly revised in 

1972 and 1977, when it was given the common title of the “Clean Water Act” (CWA).  

The CWA has been amended several times since 1977.  The 1987 amendments replaced 

the Construction Grants program with the State Revolving Fund (SRF), which provides 

low-cost financing for a range of water quality infrastructure projects. 

 

The National Pollutant Discharge Elimination System (NPDES) is established by 

Section 402 of the CWA and subsequent amendments.  The Department of Ecology 

(Ecology) administers NPDES permits for the United States Environmental Protection 

Agency (EPA) in Washington State.  Most NPDES permits have a 5-year life span and 

place limits on the quantity and quality of pollutants that may be discharged.  NPDES 

permits granted under Phase I of the CWA are required for point source discharges, 

including wastewater discharges to surface waters from municipal or industrial 

wastewater treatment facilities, stormwater discharges from industrial facilities, runoff 
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from construction sites of more than five acres, and stormwater discharges from separate 

storm sewers serving populations of more than 100,000. 

 

The City’s current NPDES permit, No. WA0023361, along with the permit Fact Sheet, is 

attached as Appendix A. 

 

The City’s permit most recent NPDES permit was issued in 2003.  That permit expired in 

2008.  However, Ecology administratively extended that permit and requires the City to 

monitor the influent and effluent and comply with the limitations specified in the expired 

permit.  Ecology is currently writing a new fact sheet and NPDES permit based on 

current treatment plant and receiving water conditions. 

 

Section 303 of the CWA established the Total Maximum Daily Load (TMDL) program.  

Under this program, states must establish a list of water bodies that will not achieve water 

quality standards even with “all known available and reasonable technology (AKART)” 

in place.  In such situations, Ecology conducts a TMDL analysis to determine the 

capacity of the water body to absorb pollutants and allocates pollutant loads among point 

and nonpoint discharges.  Based on this loading capacity, “waste load allocations” are 

established for different pollutant sources in the watershed.  White River has been 

identified as being compliant with applicable water quality criteria. 

 

Section 307 of the CWA established the National Pretreatment Program.  This program is 

designed to protect publicly owned treatment works (POTWs) and limits the amount of 

industrial or other non-residential pollutant discharged to municipal sewer systems.  

 

A 401 Water Quality Certification is required under the CWA for any activity that may 

result in discharge to surface waters including excavation activities that occur in streams, 

wetlands, or other waters of the nation.  The USEPA has delegated 401 Certification to 

the Department of Ecology. 

 

Section 404 of the CWA regulates discharges of fill or dredged materials in wetlands, 

including any related draining, flooding, and excavation.  Pipeline and pump station 

projects in wetlands will require a Section 404 permit, in addition to any related local 

permits.  In most cases, activities impacting greater than 1/3 of an acre will also require a 

Section 401 Certification. 

 

FEDERAL ENDANGERED SPECIES ACT 

 

On March 16, 1999, the National Marine Fisheries Service (NMFS) listed the Puget 

Sound Chinook as “threatened” under the Endangered Species Act (ESA).  In 1999, the 

United States Fish and Wildlife Service (USFWS) listed the Bull Trout as “threatened.”  

Listing of other salmon species has followed in the last several years.  These ESA listings 

have significantly impacted activities that affect salmon and trout habitat, such as water 

use, land use, construction activities, and wastewater disposal.  Impacts to the City have 



Gray & Osborne, Inc., Consulting Engineers 

City of Buckley 4-3 

Sewer Comprehensive Plan November 2019 

included longer timelines for permit applications, and more stringent regulation of 

construction impacts and activities in riparian corridors.  

 

The purpose of the 1972 ESA is to “provide a means whereby the ecosystems upon 

which endangered species and threatened species depend may be conserved...”  In pursuit 

of this goal, the ESA authorizes NMFS and USFWS to list species as endangered or 

threatened, and to identify and protect the critical habitat of listed species.  USFWS has 

jurisdiction over terrestrial and freshwater plants and animals such as Bull Trout, while 

NMFS is responsible for protection of marine species including anadromous salmon.  

Under the ESA, endangered status is conferred upon “any species which is in danger of 

extinction throughout all or a significant portion of its range,” while threatened status is 

conferred upon “any species which is likely to become an endangered species within the 

foreseeable future throughout all or a significant portion of its range.”  The ESA defines 

critical habitat as the “geographical area containing physical and biological features 

essential to the conservation of the species.” 

 

Once a species is listed as endangered or threatened, the ESA makes it illegal for the 

government or individuals to “take” a listed species.  “Take” has been interpreted by the 

federal courts to include “significant modification or degradation of critical habitat” that 

impairs essential behavior patterns.  For species listed as endangered, the blanket 

prohibitions against “take” are immediate.  

 

The ESA Section 9 “take” prohibition applies to all “persons” including local public 

entities.  State and local governments may face double exposures through both their 

direct conduct and through the exercise of the regulatory authorities over activities, which 

can be construed as a “take.”   

 

Federal rules also allow threatened species to be protected through a more flexible 

Section 4(d) rule describing specific activities that are likely to result in a “take.”  The 

draft of the Section 4(d) rule prepared by NMFS was published in the Federal Register on 

January 3, 2000 (Federal Register, Vol. 65, No. 1).  The final 4(d) rule was published in 

June 2000 and became effective January 8, 2001.  

 

The 4(d) rules may exempt certain activities from “take” liabilities and thereby offer an 

alternative mechanism by which to secure relief from potential “take” liability.  The 4(d) 

rule approves some specific existing state and local programs, and creates a means for 

NMFS to approve additional programs if they meet certain standards set out in the rule.  

NMFS published “A Citizen’s Guide to the 4(d) Rule for Threatened Salmon and 

Steelhead on the West Coast” in June 2000.  The guide introduces and explains the rule.  

The following discussion summarizes this guide.   

 

Section 4(d) requires NMFS to issue regulations deemed “necessary and admissible to 

provide for the conservation to the species.”  NMFS must establish protective rules for all 

species now listed as threatened under the ESA.  The rules need not prohibit all “take.”  

There may be an “exception” from the prohibitions on take so long as the take occurs as 
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the result of a program that adequately protects the listed species and its habitat.  The 4(d) 

rule can “limit” the situations to which the take prohibitions apply.  By providing 

limitation from take liability, NMFS encourages governments and private citizens to 

adjust their programs and activities to be “salmon safe.”   

 

One of the limitations on the take prohibitions contained in the 4(d) rule is Limit No. 12 – 

Municipal, Residential, Commercial, and Industrial development and redevelopment 

(MRCI).  The 4(d) rule recognizes that MRCI development and redevelopment have a 

significant potential to degrade habitat and injure or kill salmon and steelhead in a variety 

of ways.  The 4(d) guide states that with appropriate safeguards, MRCI development can 

be specifically tailored to minimize impacts on listed fish to the extent that additional 

Federal protections would not be needed to conserve the listed ESU.  The guide further 

states that NMFS would individually apply the following 12 evaluation considerations 

when determining whether MRCI development ordinances or plans adequately conserve 

listed fish: 

 

1. A MRCI development ordinance or plan ensures that development will 

avoid inappropriate areas such as unstable slopes, wetlands, areas of high 

habitat value, and similarly constrained sites. 

 

2. A MRCI development ordinance or plan adequately prevents stormwater 

discharge impacts on water quality and quantity and stream flow patterns 

in the watershed – including peak and base flows in perennial streams. 

 

3. A MRCI development ordinance or plan protects riparian areas well 

enough to attain or maintain Proper Functioning Condition (PFC), habitat 

that provided for the biological requirements of the fish, around all rivers, 

estuaries, streams, lakes, deepwater habitats, and intermittent streams. 

 

4. A MRCI development ordinance or plan avoids stream crossings – 

whether by roads, utilities, or other linear development – wherever 

possible and, where crossings must be provided, minimize impacts.   

 

5. A MRCI development ordinance or plan adequately protects historic 

stream meander patterns and channel migration zones and avoids 

hardening stream banks and shorelines.   

 

6. A MRCI development ordinance or plan adequately protects wetlands, 

wetland buffers, and wetland function – including isolated wetlands. 

 

7. A MRCI development ordinance adequately preserves permanent and 

intermittent streams’ ability to pass peak flows. 

 

8. A MRCI development ordinance or plan stresses landscaping with native 

vegetation to reduce the need to water and apply herbicides, pesticides, 



Gray & Osborne, Inc., Consulting Engineers 

City of Buckley 4-5 

Sewer Comprehensive Plan November 2019 

and fertilizer. 

 

9. A MRCI development ordinance or plan contains provisions to prevent 

erosion and sediment run-off during (and after) construction and thus 

prevent sediment and pollutant discharge to streams, wetlands and other 

water bodies that support listed fish. 

 

10. A MRCI development ordinance or plan ensures that demands on the 

water supply can be met without affecting either directly or through 

groundwater withdrawals – the flows salmon need. 

 

11. A MRCI development ordinance or plans provides mechanisms for 

monitoring, enforcing, funding, reporting, and implementing its program. 

 

12. A MRCI development ordinance or plan complies with all other state and 

Federal environmental and natural resource laws and permits.  

 

In response to existing and proposed ESA listings of salmon, steelhead, and trout species 

throughout Washington State, Governor Locke established the Office of Salmon 

Recovery in 1997 to direct the State’s salmon recovery efforts.  The Office of Salmon 

Recovery is also supported by the Joint Natural Resources Council (composed of 

representatives of state natural resource agencies) in the preparation of the Statewide 

Strategy to Recover Salmon, entitled “Extinction is Not an Option” (January 1999).  The 

goal of the Statewide Strategy is to restore wild salmon, steelhead, and trout populations 

to harvestable levels.  Rather than attempting to avert additional ESA listings, the 

Statewide Strategy intends to provide local input into, and hopefully maintain some local 

control over the salmon recovery regulatory processes that will inevitably affect the 

majority of Washington State.  The Statewide Strategy was submitted to NMFS in 1999 

for possible inclusion in the Section 4(d) rule.  The draft of the Section 4(d) rule was 

published in the Federal Register on January 3, 2000 (Federal Register, Vol. 65, No. 1).  

The final 4(d) rule was published in June 2000 and became effective January 8, 2001.  

The Statewide Strategy to Recover Salmon was not included in the 4(d) rule. 

 

In order to minimize liability under the ESA, local governments must demonstrate that 

their land use regulations will not result in a prohibited “take” of a listed species, 

including adverse modification of critical habitat.  Possible regulatory impacts may 

include the following: 

 

• Adopt model critical areas ordinances designed to protect critical habitat.   

 

• Amend critical areas ordinances to include riparian buffers, vegetation 

retention, soil retention, maximum road density within a watershed, 

maximum impervious surface in a watershed, and limits on road crossings 

of streams. 
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• Amend GMA comprehensive plans to require an “environmental 

protection element. 

 

• Adopt stormwater operation and maintenance ordinances requiring 

regular, frequent maintenance of stormwater facilities.   

 

• Increase inspection and enforcement of stormwater best management 

practices. 

 

• Require monitoring of best management practices. 

 

• Provide adequate funding of stormwater infrastructure, which may include 

implementation of stormwater utilities. 

 

• Amend Shoreline Master Programs to encourage greater use of 

conservancy and natural designations, and limit conversion of agricultural 

and forest land. 

 

It should be noted that the ESA includes a third-party citizen suit provision.  Compliance 

with the Section 4(d) rule does not, therefore, rule out legal challenges, although it is 

likely to provide greater protection from successful litigation. 

 

NATIONAL ENVIRONMENTAL POLICY ACT 

 

The National Environmental Policy Act (NEPA) was established in 1969 and requires 

Federal agencies to determine environmental impacts on all projects requiring Federal 

permits or funding.  Federally delegated activities such as NPDES permits or Section 401 

Certification are considered state actions and do not require NEPA compliance.  If a 

project involves federal action (through, for example, an Army Corps of Engineers 

Section 404 permit), and is determined to be environmentally insignificant, a Finding of 

No Significant Impact (FONSI) is issued, otherwise an Environmental Impact Statement 

(EIS) is required.  NEPA is not applicable to projects that do not include a Federal 

component that would trigger the NEPA process.  

 

FEDERAL CLEAN AIR ACT 

 

The Federal Clean Air Act requires all wastewater facilities to plan to meet the air quality 

limitations of the region.  The City falls in the jurisdiction of the Puget Sound Clean Air 

Authority.  An air quality permit for the City of Buckley’s WWTP is not required. 
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STATE STATUTES, REGULATIONS AND PERMITS 
 

STATE WATER POLLUTION CONTROL ACT 

 

The intent of the state Water Pollution Control Act is to “maintain the highest possible 

control standards to ensure the purity of all waters of the state consistent with public 

health and the enjoyment…the propagation and protection of wildlife, birds, game, fish, 

and other aquatic life, and the industrial development of the state.”  Under the Revised 

Code of Washington (RCW) 90.48 and the Washington Administrative Code 

(WAC) 173-240, Ecology issues permits for wastewater treatment facilities and also land 

application of wastewater under WAC 246-271. 

 

Submission of Plans and Reports for Construction of Wastewater Facilities, 

WAC 173-240 

 

Prior to construction or modification of domestic wastewater facilities, engineering 

reports and plans, and specifications must be submitted to and approved by Ecology.  

This regulation outlines procedures and requirements for the development of an 

engineering report, which thoroughly examines the engineering and administrative 

aspects of a domestic wastewater facility project.  This regulation defines a facility plan 

as described in Federal regulations, 40 CFR Part 35, as an engineering report. 

 

Key provisions of WAC 173-240 are provided below. 

 

• An engineering report for a wastewater facility project must contain 

everything required for a general sewer plan unless an up-to-date general 

sewer plan is on file with Ecology. 

 

• An engineering report shall be sufficiently complete so that Plans and 

Specifications can be developed from it without substantial changes. 

 

• A wastewater facility engineering report must be prepared under the 

supervision of a professional engineer. 

 

• The engineering report shall include the following information (letter 

designations are taken from WAC 173-240-060; requirements that include 

those found in 40 CFR 35.917 for federal facility plan requirements are 

noted with an asterisk, “*”). 

 

(a) Name, address, phone number of owner. 

(b) Project description. 

(c) Current and projected wastewater flows and loadings. 

(d) Treatment standards. 

(e) Receiving water characteristics, including dilution zone. 
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(f) Proposed treatment and disposal process, including an evaluation 

of alternatives.* 

(g) Basic design data and calculations for each unit process. 

(h) Site availability and relationship to 25/100 flood cycles and 

residential or developed areas. 

(i) Flow diagram with hydraulic profile. 

(j) Discussion of inflow and infiltration.* 

(k) Provisions for treating industrial waste, including pre-treatment 

programs.* 

(l) Outfall analysis. 

(m) Method of final sludge disposal and alternatives considered. 

(n) Provisions for future needs. 

(o) Staffing and testing requirements. 

(p) Estimated capital and O&M costs, evaluated in terms of annual 

costs and present worth.* 

(q) A statement regarding compliance with any applicable state or 

local water quality plan. 

(r) A statement regarding compliance with the State (or National) 

Environmental Policy Act, SEPA (or NEPA) as applicable. 

 

All requirements of WAC 173-240 have been met for the City’s existing WWTP. 

 

Criteria for Sewage Works Design, Washington State Department of Ecology 

 

Ecology has published design criteria for collection systems and wastewater treatment 

plants.  While these criteria are not legally binding, their use is strongly encouraged by 

Ecology since the criteria are used by the agency to review engineering reports for 

upgrading wastewater treatment systems.  These design criteria, commonly referred to as 

the “Orange Book,” primarily emphasize unit processes through secondary treatment.  

Any expansion or modification of the City of Buckley collection system and/or treatment 

plant will require continued conformance with Ecology criteria. 

 

Certification of Operators of Wastewater Treatment Plants, WAC 173-230 

 

Wastewater treatment plant operators are certified by the State water and wastewater 

operators’ certification board.  The operator assigned overall responsibility for operation 

of a wastewater treatment plant is defined by WAC 173-230 as the “operator in 

responsible charge.”  This individual must have State certification at or above the 

classification rating of the plant. 

 

The City of Buckley Wastewater treatment plant is currently assigned a Class II rating.  

Level 2 operators are on staff for operation of the plant.  The plant is staffed Monday 

through Friday from 7:00 a.m. to 3:30 p.m.  A one hour plant check is conducted on 

weekends and holidays and a staff person is on call at all times to respond to alarm calls.  

The City staff also handles collection system maintenance and operates the water system.  
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The total staff time dedicated to the plant is estimated to be 3 full-time employees 

(FTEs).  Upon issuance of an anticipated new NPDES Permit with a maximum month 

flow limit of 2.14 MGD, the WWTP may be assigned a Class III rating. 

 

WATER QUALITY STANDARDS FOR SURFACE WATERS OF THE STATE 

OF WASHINGTON, CHAPTER 173-201A WAC 

 

Basis of Regulations 

 

The State of Washington has authority under the Federal Water Pollution Control Act, 

also known as the Clean Water Act, (CWA) to establish and administer programs to meet 

the requirements of the CWA.  Under RCW 98.40.35, the Washington Department of 

Ecology has the authority to establish “rules and regulations relating to standards of 

quality for waters of the State and for substances discharged therein...”  The State of 

Washington also implements the National Pollutant Discharge Elimination System 

(NPDES) program, created under the CWA. 

 

Description of Regulations 

 

WAC 173-201A establishes water quality standards for the State of Washington.  The 

State adopted revised water quality standards in 2003, 2006, and 2011 which have been 

approved by the EPA.  The standards are based on two objectives:  protection of public 

health and enjoyment, and protection of fish, shellfish, and wildlife.  For each surface 

water body in the state, the revised standards assign specific uses, such as aquatic life, 

recreation, or water supply uses.  Water quality standards have been developed for each 

use, for parameters such as fecal coliform, dissolved oxygen, temperature, pH, turbidity, 

and toxic, radioactive, deleterious substances.  The water uses that are defined in the 

standards for freshwater are:  

 

Aquatic life uses  

 

• Char spawning and rearing 

• Salmon and trout spawning, core rearing, and migration 

• Salmon and trout spawning, non-core rearing, and migration 

• Salmon and trout rearing and migration only 

• Non-anadromous interior redband trout 

• Indigenous warm water species 

 

Recreational uses 

 

• Extraordinary primary contact recreation 

• Primary contact recreation 

• Secondary contact recreation 
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Water supply uses 

 

• Domestic water supply 

• Agricultural water supply 

• Industrial water supply 

• Stock water supply 

 

Miscellaneous uses 

 

• Wildlife habitat 

• Harvesting 

• Commerce and navigation 

• Boating 

• Aesthetics 

 

Water Quality Classification 

 

The City’s existing WWTP discharges to White River.  White River is a tributary to the 

Puyallup River.  WAC 173-201A-602 identifies the following uses in the segment of 

concern:   

 

• Aquatic life use:  Core summer habitat 

• Recreation use:  Primary contact 

• Water supply uses:  Domestic water, industrial water, agricultural water, 

industrial water, and stock water 

• Miscellaneous uses:  Wildlife habitat, harvesting, commerce and 

navigation, boating, and aesthetics. 

 

Water quality criteria for the core summer habitat use is shown in Table 4-1:   
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TABLE 4-1 

 

Water Quality Criteria for the 

Core Summer Habitat 

 

Parameter Surface Water Criteria Value 

Dissolved Oxygen >9.5 mg/L 

Temperature 16 degrees C (60.8 degrees F) (7-day average of daily maximum),  

(1) with no increase greater than t=28/(T+7) or  

(2) incremental temperature increase resulting from the combined 

effect of all nonpoint source activities in the water must not 

exceed 2.8 degrees C (5.04 degrees F) 

pH Not outside the range of 6.5 to 8.5 standard units, with no human-

caused variation >0.2 standard units 

Turbidity <5 NTU over background (background <50 NTU) 

<10% increase over background (background >50 NTU) 

Total dissolved gas <110% of saturation at any point of sample collection 

Ammonia <0.233 mg/L 

 

The bacterial water quality criteria for White River is based on the assigned recreational 

use as follows: 

 

Freshwater  

 

• Primary contact recreation:  <100 fecal coliform colonies/100 mL (with 

<10 percent of all samples obtained for calculating the geometric mean 

value exceeding 200 colonies/ 100 mL) 

 

The water supply and miscellaneous uses do not have additional numerical criteria. 

 

The water quality standards also have narrative criteria regarding toxic, radioactive, 

otherwise deleterious materials, or materials that impair aesthetics.  These materials are 

prohibited in concentrations that affect aquatic life, human health or impair aesthetics. 

 

Numeric criteria for 31 toxic substances are listed in WAC 173-201A-240.  Criteria are 

listed on both an acute and chronic basis and for certain substances (e.g., metals, chlorine, 

and ammonia), the criteria must be calculated as a function of receiving water pH, 

hardness, and whether salmonids are present. 

 

The water quality standards allow for variances and site-specific criteria to be developed 

in individual cases. 

 

As noted previously, White River has non attainment status for fecal coliforms and 

temperature.  The measurements that support the non attainment status were taken 

upstream of the WWTP outfall. 
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To remove a use from the list of uses for which a water body is protected, a use 

attainability analysis (UAA) must be performed.  The UAA must demonstrate that the use 

does not exist in the water body or would not be attainable.  The proposed change to the 

assigned uses must be consistent with Federal laws and subject to a public involvement 

process including consultations with Native American tribes. 

 

Mixing Zones 

 

WAC 173-201A-400 has provisions for mixing zones for a permitted discharge.  

Deviations from water quality standards for the surface water are allowed within the 

mixing zone.  Mixing zones are allowed under the following conditions: 

 

1. All known, available, and reasonable treatment (AKART) is applied prior 

to discharge to the mixing zone. 

 

2. Water quality is not violated outside the mixing zone boundary. 

 

3. When potential does not exist for damage to sensitive ecosystem or 

aquatic habitat, adverse public health effects, or interference with 

characteristic uses of the water. 

 

The City’s treatment plant outfall currently discharges near the bank of the White River 

in a channel that parallels the course of the river during low flows and merges with the 

river downstream at a bend in the river.  The City’s existing outfall and receiving water 

can provide sufficient dilution to assimilate a maximum month flow of at least 1.0 MGD.  

The City plans to perform a new mixing zone analysis, based on pH concerns in the 

White River and the anticipated new NPDES Permit with a maximum month flow limit 

of 2.14 MGD. 

 

Anti-Degradation Policy 

 

The anti-degradation policy aims to maintain the highest possible quality of water in the 

State, by preventing the deterioration of water bodies that currently have higher quality 

than the water quality standards require.  The revised water quality standards define three 

tiers of waters in the anti-degradation policy. 

 

Tier I water bodies are those with violations of water quality standards, from natural or 

human-caused conditions.  The focus of water quality management is on maintaining or 

improving current uses, and preventing any further human-caused degradation. 

 

Tier II water bodies are those of higher quality than required by the water quality 

standards.  The focus of the policy is on preventing degradation of the water quality, to 

preserve the excellent natural qualities of the water body.  New or expanded actions are 
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not allowed to cause a “measurable change” in the water quality, unless they are 

demonstrated to be “necessary and in the overriding public interest”. 

 

Tier III water bodies are those in outstanding national resource waters (ONRWs).  Except 

for certain temporary changes, water quality cannot be lowered in such waters.  ONRWs 

generally include the highest quality waters of the United States.  However, the ONRW 

classification also offers special protection for waters of exceptional ecological 

significance (those which are important, unique, or sensitive ecologically).   

 

New or expanded actions that may cause a measurable change in water quality must have 

a Tier II review conducted.  For increased wastewater treatment plant discharges, this 

review will take place as part of the NPDES permit modification process.  Measurable 

change, for the purpose of the anti-degradation policy, is defined as follows: 

 

• Temperature increase greater than 0.3 degrees C 

• Dissolved oxygen concentration decrease greater than 0.2 mg/L 

• Bacteria level increase greater than 2 CFU/100 mL 

• pH change greater than 0.1 standard units 

• Turbidity increase greater than 0.5 NTU 

• Any detectable change in concentration of toxic or radioactive substances, 

which include ammonia and chlorine. 

 

To meet anti-degradation standards for ammonia, the permitted effluent discharge limits 

for ammonia will decrease as the permitted flow capacity of the facility increases.   

 

A new or expanded action may be determined by the Department of Ecology to be 

necessary and in the overriding public interest based on a review of the following factors: 

 

• Economic benefits, such as job creation 

• Providing or contributing to necessary social services 

• Status as a demonstration project using innovative technical or 

management approaches that produce a significant improvement over 

AKART 

• Prevention or remediation of environmental or public health threats 

• Societal or economic benefits of better health protection 

• The loss of assimilative capacity for future industry or development 

• The loss of benefits associated with the current high water quality, i.e., 

uses such as fishing or tourism. 

 

The new or expanded action would be allowed to measurably reduce the water quality 

only if it is demonstrated that the action has selected the combination of site, technical 

and managerial approaches that will minimize the effect on water quality.  Alternative 

approaches that must be evaluated include: 
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• Pollution prevention or source control to reduce toxic compound 

discharges 

• Reuse or recycling of wastewater 

• Water conservation to minimize production of wastewater 

• Land application or infiltration to reduce surface water discharges 

• Alternative or enhanced treatment technologies 

• Improved operation and maintenance of existing facilities 

• Seasonal or controlled discharge to avoid critical water quality conditions 

• Water quality offsets with another water quality action (point or non-point 

source), providing no net decrease of water quality. 

 

Discharge Permits 

 

The primary means for achieving the water quality standards of WAC 173-201A is the 

issuance of discharge permits, such as NPDES permits or State Waste Discharge permits, 

by the Department of Ecology. 

 

When it is not possible to immediately achieve compliance with the standards in 

WAC 173-201A, Ecology may issue an order with a compliance schedule to allow for 

further water quality studies, implementation of best management practices or 

construction of necessary treatment capability.  Compliance schedules may only be 

issued for existing discharges.   

 

Assimilative capacity is a term that describes a surface water’s ability to accept waste 

loadings without a permanent degradation of water quality.  Ecology is presently 

conducting waste load capacity studies (also known as Total Maximum Daily Load, or 

TMDL, studies) for several major watersheds in the State of Washington.  These studies 

will be utilized to determine the assimilative capacity of watersheds that are noted as 

“impaired” for having too high a temperature or having too high a concentration of a 

pollutant, such as BOD5 or potentially toxic pollutants such as chlorine, ammonia, and 

metals.  For example, the assimilative capacity of a surface water with respect to BOD5 

will be based on the mass of an oxygen-depleting substance (e.g., organic matter and 

ammonia) that can be discharged into a surface water without depleting dissolved oxygen 

to levels that would be detrimental to aquatic life.   

 

The Federal Environmental Protection Agency, in consultation with Ecology, establishes 

and maintains a list of impaired water body segments, known as the 303(d) list.  TMDL 

studies will generally be necessary to determine an allotted wasteload for any single 

discharger. 

 

Discharging to surface water requires a National Pollutant Discharge Elimination System 

(NPDES) permit issue by Ecology under WAC 173-220.  The minimum level of 

treatment required for discharge is called “All Known, Available and Reasonable 

Treatment” (AKART) and represents a technology based standard for treatment plant 

performance.  Minimum discharge standards for activated sludge (secondary treatment) 
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facilities discharging to surface water, taken from WAC 173-221 are shown in Table 4-2.  

Secondary standards were developed for “conventional pollutants,” and do not establish 

AKART for toxic pollutants.  Ammonia is a toxic pollutant, and therefore, not the subject 

of Chapter 173-220 WAC, but of Chapter 173-201A WAC. 

 

TABLE 4-2 

 

Minimum WWTP Effluent Standards for Surface Water Discharge from a 

Secondary Treatment Plant  

 

Parameter Average Monthly Average Weekly 

5-day Biochemical Oxygen 

Demand (BOD5) 

Most stringent of the following:  

30 mg/L may not exceed 15 percent 

of the average influent concentration 

45 mg/L 

Total Suspended Solids 

(TSS) 

Most stringent of the following:  

30 mg/L may not exceed 15 percent 

of the average influent concentration 

45 mg/L 

Fecal Coliform Bacteria
(1)

 200/100 mL 400/100 mL 

pH Shall be within the range of 6.0 to 9.0 
(1) The averages for fecal coliform are based on the geometric mean of the samples taken. 

 

Under RCW 90.48, Water Pollution Control, Ecology is authorized to condition NPDES 

permits so that the discharge meets water quality standards.  Therefore, other permit 

conditions in addition to, or more stringent than the above, could be added to ensure that 

the water quality of the receiving water is not degraded.  For example, an ammonia limit 

was added to Buckley’s NPDES permit to prevent degradation of the receiving water.  

Existing and proposed Buckley permit limits are discussed in Chapter 5 and Chapter 6 of 

this Plan and summarized in Table 6-8. 

 

STATE ENVIRONMENTAL POLICY ACT 

 

The WAC 173-240-050 requires a statement in all wastewater comprehensive plans that 

proposed projects are evaluated using the State Environmental Policy Act (SEPA), if 

applicable.  The capital improvements proposed in this plan will fall under SEPA 

regulations.  The City planning department has determined that this Plan does not warrant 

a SEPA determination. 

 

GROWTH MANAGEMENT  

 

The City of Buckley has conducted planning under the 1990 State Growth Management 

Act as embodied in the 2015 City of Buckley Comprehensive Plan.  This planning is 

discussed in detail in Chapter 3 of this Plan.   
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ACCREDITATION OF ENVIRONMENTAL LABORATORIES (WAC 173-050) 

 

The State of Washington requires that all laboratories reporting data to comply with 

NPDES and Solid Waste Disposal (SWD) permits must be generated by an accredited 

laboratory.  This accreditation program establishes specific tasks for quality control and 

quality assurance (QA/QC) that are intended to ensure the integrity of laboratory 

procedures.  Accreditation requirements must be met for any on-site laboratory or outside 

laboratory used to analyze samples.  Only accredited commercial laboratories may be 

used for analyses reported for compliance with NPDES or SWD permits. 

 

The City of Buckley currently has an accredited laboratory facility (capable of measuring 

pH, alkalinity and etc.), and rarely has to contract out other compliance related laboratory 

testing. 

 

MINIMUM STANDARDS FOR SOLID WASTE HANDLING (WAC 173-304) 

 

Grit and screenings are not subject to the sludge regulations in WAC 173-308, but their 

disposal is regulated under the State solid waste regulations, WAC 173-304.  Waste 

placed in a municipal solid waste landfill must not contain free liquids, nor exhibit any of 

the criteria of a hazardous waste as defined by WAC 173-303.  To be placed in a 

municipal solid waste landfill, grit and screenings must pass the paint filter test, which 

determines the amount of free liquids associated with the solids, and the toxic 

characteristics leachate procedure (TCLP) test, which determines if the waste has 

hazardous characteristics. 

 

WETLANDS 

 

Dredging and Filling Activities in Natural Wetlands (Section 404 of the Federal 

Water Pollution Control Act) 

 

A U.S. Army Corps of Engineers permit is required when locating a structure, 

excavating, or discharging dredged or fill material in waters of the United States or 

transporting dredged material for the purpose of dumping it into ocean waters.  Typical 

projects requiring these permits include the construction and maintenance of piers, 

wharves, dolphins, breakwaters, bulkheads, jetties, mooring buoys, and boat ramps. 

 

If wetland fill activities cannot be avoided, negative impacts can be mitigated by creating 

new wetland habitat in upland areas, and if other federal agencies agree, the Corps will 

generally issue a permit. 

 

Wetlands Executive Order 11990 

 

This order directs Federal agencies to minimize degradation of wetlands and enhance and 

protect the natural and beneficial values of wetlands.  The order also mandates avoidance 

and mitigation of impacts to wetlands, and must be considered before an NPDES permit 



Gray & Osborne, Inc., Consulting Engineers 

City of Buckley 4-17 

Sewer Comprehensive Plan November 2019 

is issued.  Assurances must be provided that the natural and beneficial values of wetlands 

will be protected and enhanced by the discharge. 

 

SHORELINE MANAGEMENT ACT 

 

The Shoreline Management Act of 1971 (RCW 90.58) establishes a broad policy giving 

preference to shoreline uses that protect water quality and the natural environment, 

depend on proximity to the water, and preserve or enhance public access to the water.  

Shoreline Management Act jurisdiction extends to lakes or reservoirs of 20 acres or 

greater, streams with a mean annual flow of 20 cubic feet per second (CFS) or greater, 

marine waters, and an area inland 200 feet from the ordinary high water mark.  Projects 

are reviewed by local governments according to state guidelines and a local Shoreline 

Master Program.  

 

Local Shoreline Master Programs are developed in accordance with guidelines from the 

Department of Ecology (Ecology).  Although this rule does impose a varying level of 

scrutiny within the shoreline area, the purpose is to use “Best Available Science” as 

required by the Growth Management Act to ensure that regulations are substantively 

linked to the protection of shoreline functions and values.   

 

The City of Buckley has completed its Shoreline Plan. 

 

FLOODPLAIN DEVELOPMENT PERMIT 

 

Local governments that are participating in the National Flood Insurance Program are 

required to review projects (including wastewater collection facilities) in a mapped flood 

plain and impose conditions to reduce potential flood damage from flood water.  A 

Floodplain Development Permit is not required prior to construction. 

 

HYDRAULIC PROJECT APPROVAL 

 

Under the Washington State Hydraulic Code (WAC 220-110), the Washington State 

Department of Fish and Wildlife (WDFW) requires a hydraulic project approval (HPA) 

for activities that will “use, divert, obstruct, or change the natural flow or bed” of any 

waters of the state.  For activities such as pipeline crossings of streams, an HPA will be 

required, and will include provisions necessary to minimize project specific and 

cumulative impacts to fish. 

 

REGULATORY AGENCIES 
 

The above regulations, permits, and programs are administered by various local, State, 

and Federal agencies.  The history, purpose, and authority of these agencies are discussed 

below. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

 

The stated mission of the EPA is to protect human health and to safeguard the natural 

environment upon which life depends.  The EPA’s purpose includes protecting all 

Americans from significant human health risks and the environment, ensuring that 

national environmental efforts are based on the best available scientific information, 

ensuring that Federal laws are enforced fairly, and that environmental protection 

contributes to making our communities and ecosystems diverse, sustainable, and 

economically productive.  Ecology currently administers NPDES permits, 401 Water 

Quality Certifications, and State Revolving Fund (SRF) loans for the EPA. 

 

THE NATIONAL MARINE FISHERIES SERVICE 

 

Under the ESA, NMFS is responsible for the protection of marine life, including 

anadromous salmon such as the Chinook.  When a species is listed as “endangered,” the 

prohibitions against “take” of the species are immediate under Section 9 of the ESA.  

Although NMFS may choose to invoke the blanket prohibitions of Section 9, the 

“threatened” status of the Chinook allows more flexibility to establish regulations 

designed to protect these species.  These regulations, known collectively as a Section 4(d) 

rule, outline activities exempted from the “take” prohibitions of Section 9. 

 

Table 4-3 shows the evolutionarily significant units (ESU) of salmon that use the White 

River for rearing and transport portions of their life cycles, according to the National 

Marine Fisheries Service, (from the NMFS Northwest Region webpage, 9/13). 
 

TABLE 4-3 

 

Evolutionarily Significant Units of Puget Sound Salmon 

 

Species/ESU Status Date FR Notice 

Salmonids Under NMFS Jurisdiction: 

Puget Sound Chinook Salmon 
Threatened 

Critical Habitat 
6-28-05 70 FR 37160 

Steelhead Trout Threatened 9-02-05 70 FR 52630 

 

UNITED STATES ARMY CORPS OF ENGINEERS 

 

Under Section 404 of the CWA, the US Army Corps of Engineers (Corps) is authorized 

to regulate discharge of fill and dredged material to waters of the United States, including 

wetlands.  The Corps employs a system of General or Nationwide Permits for blanket 

authorization of activities such as utility lines that have minimal adverse impact on the 

environment.  In situations where adverse impact is probable, the Corps may issue an 
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Individual Permit after reviewing an analysis of alternatives.  Enforcement actions may 

be taken by the Corps or EPA. 

 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 

 

The mission of Ecology’s Water Quality Program is to protect, preserve, and enhance the 

state surface and ground water quality and to promote the wise management of water for 

the benefit of current and future generations.  Ecology performs various functions under 

State and Federal authority and has both local and regional offices.  Ecology is also 

responsible for awarding low interest loans for pollution control projects through the 

State Revolving Fund. 

 

Ecology issues permits under the State Water Pollution Control Act, Section 401 Water 

Quality Certification, and NPDES permits in compliance with the CWA under EPA 

authority.  Ecology also reviews and approves plans for on-site systems receiving State or 

Federal construction grants under the CWA.  Ecology regulates discharge of waste to 

state groundwater, discharge of industrial or commercial waste to sewers, and the use of 

reclaimed water through the State Waste Discharge permit program.  Local Ecology 

offices issue Temporary Modification of Water Quality Criteria Permits for construction 

near or in water that might cause short-term water quality violations. 

 

Ecology also regulates the management and disposal of biosolids.  The biosolids permit is 

a general permit that provides coverage for applicants that have conducted the required 

biosolids analysis.  The City 2018 Biosolid Annual Report is included in Appendix I. 

 

WASHINGTON STATE DEPARTMENT OF FISH AND WILDLIFE 

 

Under WAC 220-110 and RCW 75.20, any form of work that uses, diverts, obstructs, or 

changes the natural flow or bed of any fresh water of the state requires hydraulic project 

approval from the Department of Fish and Wildlife.  Approval would be required for all 

City construction projects that cross or otherwise take place in streams or shorelines. 

 

STATE AND LOCAL HEALTH DEPARTMENTS 

 

The Department of Health (Health) was formed in 1989 and is the primary state agency 

responsible for protecting public health.  Health issues Waste Discharge Permits for 

reclaimed water use in conjunction with Ecology and approves onsite wastewater 

disposal systems between 3,500 and 100,000 GPD. 

 

CITY AND COUNTY PLANNING POLICIES 

 

The Washington Administrative Code (173-240-050) requires a statement in all 

Wastewater Comprehensive Plans regarding compliance with any adopted water quality 

management plan pursuant to the Federal Water Pollution Control Act as amended.  The 
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City complies with the Federal Water Pollution Control Act by having an NPDES permit 

for the WWTP.   

 

The Washington Administrative Code (173-240-050) requires a statement in all 

Wastewater Comprehensive Plans regarding compliance with the State Environmental 

Policy Act (SEPA), if applicable.  

 

ON-SITE SEPTIC SYSTEM REGULATIONS 
 

In some cases wastewater may be treated and disposed of on-site either by individual 

septic systems or community on-site systems.  On-site septic systems should be designed 

to meet the Washington Department of Health Design Standards.  Approval of the 

systems will be made either by the Pierce County Health Department for systems under 

3,500 gallons per day, or the Washington State Department of Health for systems less 

than 100,000 gallons per day but greater than 3,500 gallons per day.  The statute that 

provides the authority for the Department of Health (DOH) to regulate sewage systems is 

found in RCW 70.118B. 

 

Septic systems that are currently active within City limits will be phased out as the 

wastewater collection system is expanded.  Properties within county jurisdiction 

surrounding the City are primarily served by septic systems.   

 

CITY SEWER ORDINANCES AND PLANNING POLICIES 
 

Title 14 of the Buckley Municipal Code sets rules and regulations for the City’s sewer 

system.  The ordinance establishes rates and connection charges for City sewer 

customers.  The City also has construction standards for developer constructed additions 

and connections to the City system.  

 

The siting of any wastewater facilities such as pump stations or wastewater treatment 

facilities must comply with the City planning and zoning policies at the time of 

construction. 

 

WATER RECLAMATION 
 

Water reclamation is one way to improve water use efficiency by utilizing treated 

wastewater for some water supply needs.  The water reclamation evaluation includes five 

elements: 

 

1. Washington State requirements. 

 

2. Identification of potential reclaimed water users. 

 

3. Estimates of potable water savings if reclaimed water were available. 

 



Gray & Osborne, Inc., Consulting Engineers 

City of Buckley 4-21 

Sewer Comprehensive Plan November 2019 

4. Financial feasibility of implementing reclaimed water projects. 

 

5. Recommendations for implementing a reclaimed water program. 

 

WATER RECLAMATION AND REUSE REQUIREMENTS IN WASHINGTON 

STATE 

 

“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.” 

 

In the State of Washington, any type of direct beneficial reuse of municipal wastewater is 

defined as water reuse or reclamation.  The Departments of Health and Ecology have 

jointly issued Water Reclamation and Reuse Standards.  This discussion is based on the 

current standards, which are adopted by reference in RCW Chapter 90.46, Reclaimed 

Water Use. 

 

Washington State reuse standards are based on similar standards used throughout the 

United States.  Washington’s reuse standards for municipal wastewater can be grouped 

into four categories: 

 

• Treatment Standards 

• Permitted Uses of Reclaimed Water 

• Use Area Requirements 

• Operational and Reliability Requirements 

 

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. 

 

Treatment Standards 

 

The State of Washington’s standards for municipal wastewater reuse have four 

classifications based on the type of treatment provided.  The classifications are 

summarized below in Table 4-4. 
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TABLE 4-4 

 

State of Washington Reclaimed Water Treatment Standards 

 

Reuse 

Class 

Continuously 

Oxidized (1) 

Continuously 

Coagulated (2) 

Continuously 

Filtered (3) 

Disinfection (Total Coliform Density) (4) 

7-Day Median Value Single Sample 

A Yes Yes Yes <2.2/100ml 23/100ml 

B Yes No No <2.2/100m1 23/100ml 

C Yes No No <23/100ml 240/100ml 

D Yes No No <240/100ml no standard 
(1) 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/L and the total suspended 

solids (TSS) do not exceed 30 mg/L (monthly average basis), is non-putrescible (does not have a 

foul smell) and contains dissolved oxygen. 

(2) 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. 

(3) 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 (NTU), determined monthly, and does not exceed 5 NTU at any 

time. 

(4) 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 of 0.5 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 within the State of Washington are presented in  

Table 4-6. 

 

Most of the allowable reuse methods provide limited opportunity for reuse due to the 

relatively small quantities and seasonal nature of the reuse demand. 

 

Two reuse methods that offer the potential for 100 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 after Table 4-5.
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TABLE 4-5 

 

Allowable Uses of Reclaimed Water 

 

Use 

Class of Reclaimed Water Allowed 

Class A Class B Class C Class D 

Irrigation of Non-Food Crops 

Trees and fodder, fiber, and seed crops YES YES YES YES 

Sod, ornamental plants for commercial use, pasture to which milking cows or 

goats have access 
YES YES YES NO 

Irrigation of Food Crops 

Spray Irrigation:     

All food crops YES NO NO NO 

Food crops which undergo physical or chemical processing sufficient to destroy 

all pathogenic agents 
YES YES YES YES 

Surface Irrigation:     

Food crops where there is no reclaimed water contact with edible portion of crop YES YES NO NO 

Root crops YES NO NO NO 

Orchards and vineyards YES YES YES YES 

Food crops which undergo physical or chemical processing sufficient to destroy 

all pathogenic agents 
YES YES YES YES 

Landscape Irrigation 

Restricted access areas (e.g., cemeteries, freeway landscaping) YES YES YES NO 

Open access areas (e.g., golf courses, parks, playgrounds, etc.) YES NO NO NO 

Impoundments 

Landscape impoundments YES YES YES NO 

Restricted recreational impoundments YES YES NO NO 

Non-restricted recreational impoundments YES NO NO NO 

Fish Hatchery Basins YES YES NO NO 

Decorative Fountains YES NO NO NO 

Flushing of Sanitary Sewers YES YES YES YES 
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TABLE 4-5 – (continued) 

 

Allowable Uses of Reclaimed Water 

 

Use 

Class of Reclaimed Water Allowed 

Class A Class B Class C Class D 

Street Cleaning 

Street sweeping, brush dampening YES YES YES NO 

Street washing, spray YES NO NO NO 

Washing of Corporation Yards, Lots, and Sidewalks YES YES NO NO 

Dust Control (Dampening Unpaved Roads, Other Surfaces) YES YES YES NO 

Dampening of Soil for Compaction (Construction, Landfills, etc) YES YES YES NO 

Water Jetting for Consolidation of Backfill Around Pipelines 

Pipelines for reclaimed water, sewage, storm drainage, gas, electrical YES YES YES NO 

Fire Fighting and Protection 

Dumping from aircraft YES YES YES NO 

Hydrants or sprinkler systems in buildings YES NO NO NO 

Toilet and Urinal Flushing YES NO NO NO 

Ship Ballast YES YES YES NO 

Washing Aggregate and Making Concrete YES YES YES NO 

Industrial Boiler Feed YES YES YES NO 

Industrial Cooling 

Aerosols or other mist not created YES YES YES NO 

Aerosols or other mist created (e.g., cooling towers, spraying) YES NO NO NO 

Industrial Process 

With exposure of workers YES NO NO NO 

Without exposure of workers YES YES YES NO 
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Groundwater Recharge 

 
Groundwater recharge with reclaimed water is permitted under the water reuse standards.  

Three categories of groundwater recharge are covered in the water reuse standards: 

 

1. Direct Injection to a Drinking Water Aquifer,  

2. Direct Injection to a Non-Drinking Water Aquifer, and 

3. Surface Percolation. 

 

Direct Injection to a Drinking Water Aquifer 

 
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 levels (MCLs) contained in the State Drinking Water Standards, 

WAC 246-290. 

 

Additionally, for direct injection to a drinking water aquifer, preinjection treatment must 

include the following: 

 

1. reverse osmosis treatment 

2. turbidity < 0.1 NTU (average) and < 0.5 NTU (maximum) 

3. total organic carbon levels < 1.0 mg/L 

4. total nitrogen < 10 mg/L as N  

 

Direct Injection to a Non-Drinking Water Aquifer 
 

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. BOD5 < 5 mg/L 

2. TSS < 5 mg/L 

3. any additional criteria deemed necessary by DOH or Ecology 

 

Surface Percolation 

 
Groundwater recharge using surface percolation requires 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.” 

 

Streamflow Augmentation 

 
For small streams where fish habitat has been degraded due to low instream flows, 

streamflow augmentation is an option allowed under the water reuse regulations and 
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standards.  This reuse method requires an NPDES permit and adherence to the Surface 

Water Quality Standards (WAC 173-201A).  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 the Washington State Department of Fish and 

Wildlife that the need exists for additional instream flows. 

 

Other Uses 

 
The water reuse standards allow for other uses that are not discussed in detail in this 

Chapter.  However, the general basis for the reuse criteria is that when unlimited public 

access to the reclaimed water is involved the criteria will require Class A reclaimed 

water.  Essentially, for a water reclamation project to have the flexibility to allow for 

relatively unrestricted use, the reclaimed water should meet the Class A reuse standard. 

 

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 color-coded and labeled and no cross-connections between potable water and 

reclaimed waterlines are allowed.  The potable water system manager must have an 

approved cross-connection control program pursuant to WAC 246-290-490.   

 

Maximum attainable separation between reclaimed water lines and potable waterlines 

must be achieved.  A minimum horizontal separation of 10 feet is required for buried 

lines, but when crossing is necessary, a minimum 18-inch vertical separation is required 

and the potable waterline must be above the reclaimed waterline.  

 

Reclaimed water may be used to flush toilets in condominiums and apartment complexes 

as long as residents do not have access to plumbing systems for repairs or modifications. 

 

Another key requirement for a water reclamation project is setback distance.  Table 4-6 

summarizes setback requirements for water reclamation facilities.  In general, setback 

distances are minimized with higher levels of treatment and reliability.  Class A 

reclaimed water requires no buffer between irrigated areas and public use areas. 
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TABLE 4-6 

 

Setback Distances for Reclaimed Water in the State of Washington 

 

Reclaimed Water Use/Facility 

Distance (Feet) 

Class A Class B Class C Class D 

Minimum Distance to Potable Water Well: 

Spray or Surface Irrigation 

Unlined Storage Pond or Impoundment 

Lined Storage Pond or Impoundment 

Pipeline 

 

50 

500 

100 

50 

 

50 

500 

100 

100 

 

100 

500 

100 

100 

 

300 

1,000 

200 

300 

Minimum Distance from Irrigation Areas to Public 

Areas 

0 50 50 100 

 

Operational and Reliability Requirements 

 

Under the reuse standards, there are a number of operational and reliability requirements 

for a water reclamation plant.  Several key requirements are summarized below. 

 

• Minimum Class III Operator. 

 

• Critical equipment and process failures must be signaled by an alarm. 

 

• Emergency storage and disposal facilities in the event of equipment failure 

or the intermittent production of effluent that does not meet the reclaimed 

water standards.   

 

• Operating records provided to DOH as well as Department of Ecology. 

 

• No bypass of untreated or partially treated water. 

 

• Either a standby power supply or long-term disposal or storage facilities 

for untreated wastewater. 

 

POTENTIAL RECLAIMED WATER USERS 

 

Large Water System Users 

 

The largest individual water user in the City is Rainier School, and the second largest 

user is WSU Agricultural Facility.  The City has no commercial or industrial users that 

use large amounts of water.  Therefore, the greatest potential for water reuse would be by 

Rainier School or WSU Agricultural Facility.  Rainier School water use is essentially 

potable water supply for residents of the facility, and it is unlikely that Rainier School 

would accept using reclaimed water for potable water supply.  The WSU Agricultural 

Facility water use is for agricultural purposes.  There may be a possibility that WSU 
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Agricultural Facility would be interested in using reclaimed water at the Buckley facility.  

To use reclaimed water at the WSU Agricultural Facility would require treatment to 

Class A Reclaimed Water Standards and construction of reclaimed water transmission 

piping.  There is an existing dry line extending from River Road to the WSU Agricultural 

Facility that could possibly be used to transmit reclaimed water to the WSU site. 
 

Parks and Recreational Areas 
 

The City of Buckley has a middle school with athletic fields located inside the City limits 

that would be considered irrigable property.  To irrigate the high fields with reclaimed 

water would require treatment to Class A Reclaimed Water Standards, and construction 

of approximately 0.7 miles of reclaimed water transmission piping to the football field, 

and an additional approximately 0.4 miles of reclaimed water transmission piping to 

other athletic fields.  If reclaimed water were to be piped to the WSU Agricultural 

Facility, as discussed above, the pipeline route would most likely pass by the High 

School football field, requiring an additional approximately 300 feet of reclaimed water 

transmission piping to irrigate the football field, but would still require the additional 

approximately 0.4 mile of reclaimed water transmission piping to irrigate the other high 

school fields. 
 

Flushing of Sanitary Sewers 
 

The City of Buckley wastewater collection system could utilize Class D reclaimed water 

to flush wastewater collection piping. 

 

Use at Wastewater Treatment Plant 
 

The City of Buckley utilizes Class D Reclaimed Wastewater for wash at the WWTP. 
 

FEASIBILITY OF WASTEWATER REUSE 
 

The City of Buckley has adequate water resources for the foreseeable future and limited 

potential for wastewater reuse at this time.  The City will continue using reclaimed 

wastewater for wash down and irrigation at the wastewater treatment plant, and will 

consider using reclaimed wastewater for sewer jetting and cleaning, but construction of 

additional treatment, storage, and distribution facilities for wider use of reclaimed 

wastewater will need to be further evaluated.  The City plans to conduct a Reuse 

Feasibility Study and the study in the Capital Improvement Plan in Chapter 7. 
 

RECOMMENDATIONS FOR WASTEWATER RECLAMATION 
 

It is recommended that the City of Buckley continue using Class D Reclaimed water for 

wash down and landscape irrigation at the wastewater treatment plant, and consider using 

Class D Reclaimed water for sewer jetting.  Consideration of upgrades of the wastewater 

treatment plant to produce higher classes of reclaimed water and installation of storage 

and piping system necessary for greater reuse of reclaimed wastewater will be made as 

part of the City’s planned study.
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CHAPTER 5 

 

EXISTING COLLECTION SYSTEM 
 

INTRODUCTION 
 

The City of Buckley owns and operates a wastewater collection system and treatment 

plant.  The sewer collection system for the City was originally built in the early 1930’s as 

a combined storm and sanitary sewer system.  Over the years, extensions and sewer 

separations have occurred resulting in gravity sewers, force mains and manholes 

essentially divided into two separate systems on either side of SR 410.  The older gravity 

sewer mains consist of clay pipes with mortared bell-spigot type joints.  More recent 

construction is primarily 8- and 10-inch concrete and PVC pipe with rubber joints.  

However, less than 1/3 of the system has been installed with this type of construction. 

 

Buckley’s wastewater treatment plant was originally constructed in 1952 with a design 

flow of 300,000 gallons per day.  The plant was upgraded in 1980 to achieve secondary 

treatment, and again in 2008 to the present facility to increase the treatment capacity.  The 

current wastewater treatment plant uses an oxidation ditch and secondary treatment with 

for an instantaneous peak flow of 2.7 MGD, peak daily flow of 1.65 MGD, and monthly 

average flow (max. month) of 1.0 MGD (See Appendix A, Fact Sheet dated May 5,2003, 

Page 5).  The plant site is located adjacent to White River, which is the lowest point of 

the community.  The plant’s mechanical components and tankage are located above the 

100-year flood plain. 

 

EXISTING WASTEWATER COLLECTION SYSTEM 

 

A network of gravity sewers and force mains serve the City of Buckley.  Most of the older 

collection system is located within the downtown corridor, where the historic part of the 

City is situated.  These sewers were constructed in the 1930’s to serve only the then-

developed portions of the city and were not sized to be large enough to accommodate the 

future growth areas now being planned.  

 

Most of the City’s new growth has been in areas outside of the historic downtown part of 

the City.  The developed areas have collections systems that discharge to lower drainage 

basins, which relay and lead to the wastewater treatment plant.  The discharges from the 

growth served by these systems are beginning to consume the remaining capacity of the 

older gravity collection system. 

 

In all, the City maintains approximately 123,500 lineal feet of gravity sewer and 

10,600 lineal feet of force main.  In Chapter 3, Figure 3-1 presented the area served by the 

existing sewer system.  The existing sewer system is provided in Chapter 2, Figure 2-1.  

Table 5-1 provides an inventory of the gravity sewer in the system. 
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TABLE 5-1 

 

Inventory of Gravity and Force Mains 

 

Description 

Size 

(in) 

Length 

(LF) 

Force Main Sewer 
4 2,700 

6 5,100 

Gravity Sewer 

4 24,000 

6 2,100 

8 60,300 

10 12,000 

12 9,100 

14 2,000 

15 2,100 

18 6,200 

 

One key consideration for the City is the capacity and condition of the collection system 

trunk lines, and the ability to adequately sustain future growth demands.  A capacity 

analysis of the sewer system was performed.  The results of this analysis are presented in 

Chapter 7 and in Appendix C.  The analysis indicates that the existing system can 

withstand peak conditions throughout the current system.  One exception exists, as a 

single section of pipe on South 3
rd

 Street between West Mason Avenue and Wheeler 

Avenue nears capacity at peak conditions.  Upstream Manhole B3 to downstream 

Manhole B2 reaches 94 percent capacity at peak conditions.  The capacity issue originates 

from a lack of slope between the manholes.  City crews have not experienced difficulty 

with this segment.  It should be monitored in the future via periodic visual inspections, as 

flows from the southeastern portion of the City increase. 

 

EXISTING LIFT STATIONS AND FORCE MAINS 

 

White River School District owns/operates two sanitary sewer lift stations, while the City 

owns/operates the common force main, further described below.  Future sewer extensions 

may require that additional lift stations and force mains come on line to service the 

population. 

 

West 410 Force Main (Serving the commercial district in the southwest corner of 

City Limits as shown in Figure 2-1)  

 

The West 410 Force Main is located along the south side of SR 410 and runs from 

Mundy Loss Road to east of Chamberlain Way.  The West 410 Force Main conveys 

wastewater from various commercial developments within the Buckley commercial 
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district in the western area of City.  The City maintains the 5,100 LF 6-inch PVC West 

410 Force Main portion within City limits.  The connecting force main beyond City limits 

is 3,600 LF 4-inch PVC and is supplied by two adjacent sewer pump stations, which are 

owned and operated by the White River School District and serve Mountain Meadows 

Elementary School and a second school currently used for alternative programs.  The 

capacity of this system could be increased on an interim basis if larger pumps were 

installed or flow equalization was provided to dampen peak flows.  The sewer bills for 

the two schools is based on the water consumption.  The two sewer pump stations are 

outside the City limits and the City does not have current plans to take ownership and 

operation of the stations.  The City communicates with the School District maintenance 

staff to identify any problems with the operation of the pump stations that may impact the 

City system. 

 

A new sewer pump station was installed in 2019 at the Spiketon Road Plat (aka White 

River Meadows).  The pump station is identified as Project L-1 on Figure 7-4.  The pump 

station currently serves the lots in the plat, but has capacity to serve the future basin 

TAN-W, as described in Chapter 7. 

 

Planned future pump stations on Hinkleman Road and on 112
th

 Street in the Pressure 

Zone (PZ) basin are identified in Chapter 7 and are intended to serve multi-family 

residential development within the basin, should such development occur.  The existing 

force main along SR-410 has capacity to serve most commercial and industrial land uses 

that tend to use minimal water and thus produce minimal wastewater, on a gallons per 

acre per day basis.  However, the zoning in the PZ basin of “Neighborhood Mixed Use” 

(see Figure 3-1), allows for multi-family residential, and additional sewer pump stations 

and associated force mains would be required to provide sanitary sewer service in this 

basin. 

 

SEWER SYSTEM CONNECTIONS 

 

The City sewer system currently serves approximately 1,550 residential sewer 

connections and 153 commercial connections.  The commercial connections consist of 

schools, warehouse facilities, light industrial facilities, restaurants, stores, and offices.  

The wastewater from the non-residential sources consists mostly of toilet and food 

preparation flows.  None of the commercial flows represent an unusual waste stream. 
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CHAPTER 6 

 

EXISTING AND PROJECTED WASTEWATER FLOWS AND 

CHARACTERISTICS 
 

INTRODUCTION 
 

Adequate design of wastewater treatment and conveyance facilities requires the 

determination of the quantity and quality of wastewater generated from each of the 

contributing sources.  Buckley wastewater is predominantly domestic in origin with lesser 

amounts contributed by commercial and industrial businesses and by public use facilities 

such as schools, parks, and municipal functions.  Infiltration and inflow contributions 

result from groundwater and surface water entering the sewer system during periods of 

high groundwater levels and rainfall, respectively. 

 

DEFINITION OF TERMS 
 

In this Chapter, the existing wastewater characteristics for the service area will be 

analyzed and projections made for future conditions.  The terms and abbreviations used in 

the analysis are described below. 

 

WASTEWATER 

 

Wastewater is water-carried waste from residential, business and public use facilities, 

together with quantities of groundwater and surface water which enter the sewer system 

through defective piping and direct surface water inlets.  The total wastewater flow is 

quantitatively expressed in millions of gallons per day (mgd) or gallons per day (gpd). 

 

DOMESTIC WASTEWATER 

 

Domestic Wastewater is wastewater generated from single and multi-family residences, 

permanent mobile home courts, and group housing facilities such as nursing homes.  

Domestic wastewater flow is generally expressed as a unit flow based on the average 

contribution from each person per day.  The unit quantity is expressed in terms of gallons 

per capita per day (gpcd). 

 

EQUIVALENT DWELLING UNIT (EDU) 

 

A baseline wastewater contributor that represents the average single-family residential 

household.  An EDU can also express the average annual flow contributed by a 

single-family household, in units of gallons per day.  The City’s 2003 Comprehensive 
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Sewer Plan identifies a residential EDU as equivalent to 2.6 residents.  The EDU flow is 

established at 265 gallons per day (gpd). 

 

INFILTRATION 

 

Infiltration is groundwater entering a sewer system by means of defective pipes, pipe 

joints, or manhole walls.  Infiltration quantities exhibit seasonal variation in response to 

groundwater levels.  Storm events can trigger a rise in the groundwater levels and 

increase infiltration flows.  The highest infiltration flows are observed following 

significant storm events or following prolonged periods of precipitation.  Since 

infiltration is related to the total amount of piping and appurtenances in the ground and 

not to any specific water use component, it is generally expressed in terms of the total 

land area being served.  The unit quantity generally used is gallons per acre per day 

(gpad).  

 

INFLOW 

 

Inflow is surface water entering the sewer system from yard, roof, and footing drains, 

from cross connections with storm drains and through holes in manhole covers.  Peak 

inflow occurs during heavy storm events when storm sewer systems are taxed beyond 

their capacity, resulting in hydraulic backups and local ponding.  Inflow, like infiltration, 

is generally expressed in terms of gallons per acre per day (gpad). 

 

AVERAGE DRY WEATHER FLOW 

 

Average Dry Weather Flow (ADWF) is wastewater flow during periods when the 

groundwater table is low and precipitation is at its lowest of the year.  The dry weather 

flow period in western Washington normally occurs from June through September.  

During this time, the wastewater strength is highest, due to the lack of dilution by the 

ground and surface water components of infiltration and inflow (I/I).  The higher strength 

coupled with higher temperatures and longer detention times in the sewer system create 

the greatest potential for odors during this time.  The average dry weather flow is the 

average daily flow during the three lowest consecutive flow months of the year.  For this 

study, average flows for June, July, and August were used for determining the Average 

Dry Weather Flow.  The unit quantity is expressed in either mgd or gpd. 

 

AVERAGE ANNUAL FLOW 

 

Average Annual Flow (AAF) is the average daily flow over a calendar year.  This flow 

parameter is used to estimate annual operation and maintenance costs for treatment and 

pump station facilities.  The unit quantity is expressed in either mgd or gpd. 
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MAXIMUM MONTHLY FLOW (TREATMENT DESIGN FLOW) 

 

Maximum Monthly Flow (MMF) is the average daily flow during the highest flow month 

of the year.  This wintertime flow is composed of the normal domestic, commercial and 

public use flows with significant contributions from inflow and infiltration.  The 

predicted maximum monthly flow at the end of the design period is used as the design 

flow for sizing treatment processes and selecting treatment equipment.  The unit quantity 

is expressed in either mgd or gpd. 

 

PEAK DAY FLOW 

 

Peak Day Flow (PDF) is the highest flow occurring during a one day period in a calendar 

year.  In western Washington, the peak day flow occurs in the winter due to the presence 

of more infiltration and inflow (I/I).  This wintertime flow is composed of the normal 

domestic, commercial and public use flows with significant contributions from inflow 

and infiltration.  The peak day flow at the end of the design period is used to design some 

wastewater treatment processes. The unit quantity is expressed in either mgd or gpd. 

 

PEAK HOUR FLOW 

 

Peak Hour Flow (PHF) is the maximum expected peak hourly flow, which typically 

occurs during a wet weather day.  The peak hour flow occurs in response to a significant 

storm event preceded by prolonged periods of rainfall, which have previously developed a 

high groundwater table in the service area.  Peak hourly flows are used in sizing the 

hydraulic capacity of wastewater collection, treatment and pumping components.  The 

unit quantity is expressed in gallons per hour (gph). 

 

COMMERCIAL AND INDUSTRIAL WASTEWATER 

 

Commercial and Industrial Wastewater is non-residential wastewater generated from 

business activities, such as restaurants, retail and wholesale stores, service stations, and 

office buildings.  In addition, as noted in Chapter 3, the City is anticipating significant 

future commercial growth.  Commercial and industrial wastewater quantities are 

expressed in this Plan as equivalent dwelling units (EDUs) at 265 gpd/EDU.  Future non-

residential wastewater quantities are projected based on the number of retail and non-

retail employees as projected in the 2005 Capital Facilities Plan.  Maximum month flow 

per retail employee is estimated to be 100 gallons per day.  The maximum month flow per 

non-retail employee is estimated to be 20 gallons per day.  Baseline (current) non-

residential flow has been determined based on the proportion of wintertime metered water 

use by non-residential customers. 
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BIOCHEMICAL OXYGEN DEMAND (BOD) 

 

Biochemical Oxygen Demand (BOD) is a measure of the oxygen required by 

microorganisms in the biochemical oxidation of organic matter.  BOD is an indicator of 

the organic strength of the wastewater.  If BOD is discharged untreated to the 

environment, biodegradable organics will deplete natural oxygen resources and result in 

the development of septic conditions.  BOD data together with other parameters are used 

in the sizing of the treatment facilities and provide a measurement for determining the 

effectiveness of the treatment process.  BOD is expressed as a concentration in terms of 

milligrams per liter (mg/L) and as a mass load in terms of pounds per day (lb/day).  The 

term BOD typically refers to a test conducted over a 5-day period, often written as BOD5. 

 

SUSPENDED SOLIDS 

 

Suspended Solids is the solid matter carried in the waste stream.  Suspended solids are 

expressed in the same terms as BOD; milligrams per liter (mg/L) for concentration and 

pounds per day (lb/day) for mass load.  The amount of suspended solids in the wastewater 

is used in the sizing of treatment facilities and provides another measure of the treatment 

effectiveness.  The concentration of total suspended solids (TSS) in wastewater affects 

the treatment plant sludge production rate and ultimate disposal requirements. 

 

OTHER CONTAMINANTS OF CONCERN 

 

Other contaminants of concern in wastewater include nutrients such as nitrogen and 

phosphorous, ammonia, priority pollutants, heavy metals and dissolved organics.  

Secondary treatment standards are concerned with the removal of biodegradable organics, 

suspended solids, and pathogens.  Many of the more stringent water quality and biosolids 

standards that have been developed recently deal with the removal of nutrients, metals, 

and priority pollutants. 

 

Nutrients such as nitrogen and phosphorus, along with carbon, are essential requirements 

for growth.  When discharged to the aquatic environment, these nutrients can lead to the 

growth of undesirable aquatic life.  When discharged in excessive amounts on land, they 

can also lead to the pollution of groundwater.  The ammonia form of nitrogen can exert 

an oxygen demand and is toxic to aquatic life. 

 

Priority pollutants are organic and inorganic compounds selected on the basis of their 

known or suspected carcinogenicity, mutagenicity, teratogenicity, or high acute toxicity.  

Many of these compounds are found in wastewater. 

 

Heavy metals usually result from commercial and industrial discharges and may result in 

violations of water quality standards or biosolids standards.  Inorganic constituents such 

as calcium, sodium, and sulfate are added to the original domestic water supply as a result 

of water use and may have to be removed if the wastewater is reused. 
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EXISTING WASTEWATER SERVICE POPULATION, FLOWS AND 

LOADINGS 
 

Wastewater treatment plant (WWTP) records for the period from May 2009 through 

December 2018 were reviewed and analyzed to determine wastewater characteristics and 

influent loadings.  These wastewater flows and loadings were then used in conjunction 

with projected population data to help determine projected future wastewater flows and 

loadings.  Monthly discharge monitoring report (DMR) data for this period are 

summarized in Appendix B.  Appendix B provides monthly plant flow, BOD5, and TSS 

data for the period from May 2009 to December 2018.  Graphical representations of the 

influent values in for average monthly WWTP flows, BOD5 loading, and TSS loading 

from this period are shown in Appendix B. 

 

EXISTING WATER SERVICE POPULATION 

 

The existing and historic census population data are presented in Table 3-2.  For year 

2014, the wastewater service population is estimated to be 4,065 or 91 percent of the total 

population. 

 

EXISTING FLOWS 

 

Wastewater Flows at WWTP 

 

The information in Appendix B shows that monthly WWTP flows ranged from 0.269 

mgd to 1.399 mgd during the 120-month period of analysis.   

 

The average dry weather flow for May 2009-April 2019 was 0.410 mgd.  With an average 

residential population of 4,065 during this time period, this translates to a dry weather per 

capita flow of 108 gal/cap/day (gpcd) and 280 gal/EDU/day, based on 2.6 persons per 

EDU.   

 

The average annual flow for the 10-year period from May 2009 to April 2019 was 

measured at 0.658 mgd.  The maximum monthly flow of 1.399 mgd occurred in 

December of 2015. 
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TABLE 6-1 

 

WWTP Flows 

 

Flow Type Flow Rate (mgd) 

Average Dry Weather Flow
(1) 

0.410 

Average Wet Weather Flow
(2)

 0.881 

Annual Average Flow 0.658 

Maximum Month Flow 1.399 
(1) Dry weather months include June, July, and August. 

(2) Wet weather months include December, January, and February. 

 

Infiltration and Inflow 

 

The U.S. EPA manual entitled I/I Analysis and Project Certification provides guidelines 

on how to determine if infiltration and/or inflow are excessive.  The manual states that if 

the highest average daily flow recorded over a period of seasonal high groundwater 

without precipitation is greater than 120 gpcd, then further studies must be conducted to 

quantify excessive infiltration and evaluate corrective measures.  Table 6-3 includes 

information on the historical I/I in the City system. 

 

TABLE 6-2 

 

Infiltration and Inflow 

 

Average Monthly Flow (mgd) 

Month 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018 

Jan 0.940 0.722 0.937 1.010 0.641 1.164 

Feb 1.020 0.690 0.892 1.025 1.182 0.949 

Mar 0.722 0.837 0.900 0.931 1.267 0.610 

Apr 0.617 1.016 0.834 0.401 0.826 0.916 

May 0.796 1.250 0.803 0.323 0.737 0.410 

Jun 0.905 0.896 0.549 0.389 0.439 0.334 

Jul 0.834 0.594 0.370 0.336 0.297 0.298 

Aug 0.744 0.510 0.357 0.296 0.306 0.306 

Sep 0.763 0.484 0.338 0.326 0.318 0.353 

Oct 0.728 0.358 0.320 0.738 0.688 0.427 

Nov 0.890 0.342 0.346 1.251 0.880 1.114 

Dec 0.596 0.589 0.509 1.399 0.815 0.994 
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TABLE 6-2 – (continued) 

 

Infiltration and Inflow 

 

Average Monthly Flow (mgd) 

Month 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018 

Total 9.555 8.288 7.155 8.425 8.395 7.875 

High 1.020 1.250 0.937 1.399 1.267 1.164 

Low 0.596 0.342 0.320 0.296 0.297 0.298 

Average 0.796 0.691 0.596 0.702 0.700 0.656 

I/I (High - Low) 0.424 0.908 0.617 1.103 0.970 0.866 

Population (1) 5,520 5,580 5,590 5,700 5,856 6,018 

I/I (gpcd) 77 163 110 194 166 144 
(1) Population is equivalent population to include non-residential and Rainier School. 

 

Because the data includes rainfall, a direct comparison of the 120 gpcd is not available.  

The high month flows in Table 6-3 include rainfall.  The I/I reports submitted to Ecology 

include the monthly rainfall information and are included in Appendix B.  Because the I/I 

in the City system is significant, the City of Buckley has an ongoing I/I reduction 

program, which includes the following: 

 

• Maintenance of storm drains; 

• Repairing leaks in sewers, manholes and pumping stations; 

• Replacing leaking manhole covers; 

• Monitoring wastewater flows throughout the collection system; 

• Performing quality assurance inspections on sewer pipe installed in the new 

City developments; and 

• Communication with Rainier School regarding I/I reduction within their 

sewer collection system. 

 

PROJECTED WASTEWATER FLOWS 
 

INTRODUCTION 

 

Projected wastewater flows and loadings have been developed through 2035.   

 

Projected Population and EDUs 

 

Table 6-3 shows projected population and EDUs for low and high growth rate scenarios 

through 2035.  These projections have been developed based on population projections 

and EDU estimates from the following documents: 
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• 2015 City of Buckley Comprehensive Plan. 

• Pierce County Ordinance 2011-36s 

 

The projections shown in Table 6-3 are based on the following assumptions: 

 

High Growth Rate Scenario: 

 

• The number of residential EDUs is determined based on population 

divided by 2.6 people per EDU.  

 

• 2017 population is taken from the 2015 Comprehensive Plan. 

 

• Intermediate population estimates are based on interpolation between the 

historic population of 4,145 (2000) and projected population of 7,250 

(2017). 

 

• Population between 2014 and 2035 is determined by applying a uniform 

annual growth rate of 3.34 percent in accordance with the extrapolated 

growth rate from the 2015 Comprehensive Plan. 

 

Moderate Growth Rate Scenario: 

 

• Populations between 2014 and 2030 are determined as the sum of the 2013 

population with an applied uniform annual growth rate of 2.76 percent in 

accordance with Table 3-3. 

 

• Populations between 2031 and 2035 are determined as the sum of the 2030 

population with an applied uniform annual growth rate of 2.88 percent in 

accordance with Table 3-3. 

 

• The number of residential EDUs is determined based on population 

divided by 2.6 people per EDU.  

 

Low Growth Rate Scenario: 

 

• Populations between 2014 and 2035 are determined as the sum of the 2013 

population with an applied uniform annual growth rate of 0.95 percent in 

accordance with Table 3-3. 

 

• The number of residential EDUs is determined based on population 

divided by 2.6 people per EDU.  
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• Intermediate population estimates are based on interpolation of the current 

population and the historic annual growth rate of 0.95 percent. 

 

TABLE 6-3 

 

Projected Population and EDUs for Various Growth Scenarios 

 

Year 

Low Growth Moderate Growth High Growth 

Population EDUs Population EDUs Population EDUs 

2013 4370 1681 4370 1681 4370 1681 

2014 4412 1697 4491 1727 4516 1737 

2015 4453 1713 4615 1775 4667 1795 

2016 4496 1729 4742 1824 4823 1855 

2017 4538 1746 4873 1874 4984 1917 

2018 4582 1762 5007 1926 5150 1981 

2019 4625 1779 5145 1979 5322 2047 

2020 4669 1796 5287 2034 5500 2115 

2021 4713 1813 5433 2090 5684 2186 

2022 4758 1830 5583 2147 5874 2259 

2023 4803 1847 5737 2207 6070 2334 

2024 4849 1865 5896 2268 6272 2412 

2025 4895 1883 6059 2330 6482 2493 

2026 4942 1901 6226 2395 6698 2576 

2027 4988 1919 6398 2461 6922 2662 

2028 5036 1937 6574 2529 7153 2751 

2029 5084 1955 6756 2598 7392 2843 

2030 5132 1974 6942 2670 7639 2938 

2031 5181 1993 7142 2747 7894 3036 

2032 5230 2012 7348 2826 8158 3138 

2033 5280 2031 7559 2907 8430 3242 

2034 5330 2050 7777 2991 8712 3351 

2035 5380 2069 8001 3077 9003 3463 

 

Projected Flows 

 

Projected maximum month and average daily wastewater flows are developed from the 

population and EDU projections in Table 6-3.   

 

The future annual average flows are projected by multiplying the projected maximum 

month flows by the current (2013) annual average to maximum month flow ratio of 

0.67:1. 
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The peak day flows are projected by using a weighted peak day flow to annual average 

flow peaking factor.  This weighted peaking factor uses the current peak day to annual 

average flow ratio of 3.49:1 for the current population to projected population ratio and 

uses a projected future peak day to annual average ratio of 2.0:1 for the new population to 

projected population ratio.  This approach assumes that the peak day per capita I/I 

component from new sources will be less than that of existing sources because new sewer 

construction materials and methods will allow less I/I than the existing sewers.  The peak 

day to annual average flow ratio of 2.0:1 is based on data from various cities in Western 

Washington.  The equation for calculating the projected peak day flow is given below: 
 

Where PDF = Peak Day Flow and AAF = Annual Average Flow. 
 

The above equation can be rearranged to give the weighted hourly peaking factor: 
 

PDF = AAF * PFPD 

Where PFPD= Weighted (peak day) peaking factor = 

)
Population Total Projected

PopulationCurrent 
-(1*2.0)

Population Total Projected

PopulationCurrent 
(*3.49 +  

 

The current and future peak hour flows are projected by multiplying the annual average 

flow by a population-based peaking factor, given by the equation: 

 

PF = (18 + √P)/(4 + √ P) 

 

where P = population, in thousands of people (Department of Ecology Criteria for 

Sewage Works Design, 1998).√ 

 

A summary of existing and projected flows and peaking factors is given below in 

Table 6-4.  Existing flows have been determined from the discharge monitoring reports 

for the year 2013.  Based on the 2013 maximum month flow and the current number of 

residential sewer connections, the 2013 maximum month EDU value was  

362 gal/EDU/day. 

 

)
Population Total Projected

PopulationCurrent 
-(1*2.0*AAF)

Population Total Projected

PopulationCurrent 
(*3.49*AAFPDF +=
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TABLE 6-4 

 

Existing and Projected Flows and Peaking Factors (High Growth Rate Scenario) 
 

 

Parameter 

Year 

2013
(3)

 2019 2024 2030 2034 

New EDUs 
 (1)

 435 812 1,257 1,782 

Total EDUs 1,681 2,115 2,493 2,938 3,463 

Total Residential Population 4,370 5,500 6,482 7,639 9,003 

Annual Average Flow, mgd 0.61 0.72 0.82 0.93 1.07 

Max Month Flow, mgd 0.91 1.07 1.22 1.39 1.60 

Daily Peaking Factor 3.49 3.18 3.00 2.85 2.72 

Peak Day Flow, mgd 2.12 2.29 2.46 2.66 2.92 

Hourly Peaking Factor
(2)

 3.3 3.2 3.1 3.1 3.0 

Peak Hour Flow, mgd 2.00 2.31 2.57 2.87 3.21 
(1) In 2013 it was estimated that the City served 1,681 EDUs.  The flow per EDU for 2013 was 

calculated at 362 gal/EDU. 

(2) The hourly peaking factor for 2013 onward was estimated according to Section C1-3.3.2 of the 

Ecology publication Criteria for Sewage Works Design. 

(3) The 2013 flows are based on the discharge monitoring reports for the year 2013.  
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CHAPTER 7 

 

WASTEWATER COLLECTION SYSTEM EVALUATION 
 

INTRODUCTION 
 

The purpose of this chapter is to identify and provide cost estimates for those 

improvements to the City of Buckley wastewater collection system that will be required 

to remain in regulatory compliance and accommodate growth projections within the City 

limits.  Recommendations for improvements in collection system management in order to 

protect the investment in the collection system are also provided. 

 

The City of Buckley plans to update Development Guidelines and Public Works 

Standards in the first quarter of 2020 to ensure that the following issues are addressed: 

 

• Odor and hydrogen sulfide control, using a system that the City can 

operate cost effectively.  

 

• Construction quality control to ensure that the new system elements are 

not a source of infiltration and inflow. 

 

• A requirement that utilizes grinder pumps rather than STEP systems when 

needed for individual property service. 

 

City code (BMC 14.08.010) includes requirements for septic systems to connect to the 

City sewer system.  The City’s intent is to facilitate such connections, as reasonable and 

as allowed by code requirements.  Construction of new gravity or pressure sewers within 

City rights-of-way adjacent to properties on septic are intended to include stubs to the 

property lines to facilitate the future connections to the City sewer system. 

 

EXISTING COLLECTION SYSTEM ISSUES 

 

The existing collection system was described in Chapter 5.  Chapter 6 provided an 

analysis of the infiltration and inflow for the existing collection system.  Significant 

conclusions from these two previous chapters are summarized in the following 

paragraphs. 

 

Much of the existing collection system in the historic downtown area was constructed of 

concrete pipe in the 1930s.  In general, this part of the collection system is in good 

condition.  The system becomes limited on the west side of SR 410 until the approach of 

the WWTP at STP Road.  Inflow from the east is limited to an estimated capacity of 

2.13 mgd along Park Avenue (14-inch pipeline), and inflow from the south is limited to 

an estimated capacity of 1.30 mgd along 2
nd

 Street (12-inch pipeline).  Future 

developments brought on line in the southeastern portion of the City limits should be 
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directed immediately north when possible.  The eastern inflow, Park Avenue pipeline, 

can withstand projected future loadings which includes the proposed southeastern 

drainage basins.  The southern, 2
nd

 Street pipeline, reaches a 91 percent capacity at 

projected future loadings, which is beyond the planning level threshold without the 

proposed southeastern drainage basin loadings. 

 

The downtown collection system does not exhibit excessive infiltration and inflow as 

defined by USEPA guidelines.  This non-excessive I/I is due to the City’s ongoing I/I 

reduction program, which includes maintenance of storm drains; removal of roof drains 

from sanitary sewers; repairing leaks in sewers, manholes and pumping stations; smoke 

testing and televising sewers; replacing leaking manhole covers; and monitoring sewage 

flows throughout the system.  Evaluation of historic video records tapes of the system 

indicates that there is some root penetration and grease buildup within the downtown 

sewers.  The problems identified do not appear to require a capital expenditure.  

However, additional attention should be directed to collection system cleaning.  A 

pretreatment ordinance is also included in the City’s code to strengthen control of fats, 

oils, and grease (FOG) discharges into the collection system.  The City code for Sewer 

Use Regulations, including control of FOG is included in Appendix E. 

 

COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN 

 

The City of Buckley has recently undergone a period of modest growth, yet it is believed 

that significant growth is on the horizon.  The wastewater collection system has been 

expanded to serve this growth primarily located to the southeast and northeast of the 

existing downtown core.  Within the next 10 to 20 years, the City system will feature 

several new collection lines constructed according to current City Standards by the 

Developers working in Buckley.  The City may acquire several new Developer-designed 

and constructed sewer lift stations as well. 

 

System Expansion 

 

For the purposes of sizing major collection system improvements, an evaluation of 

project wastewater flows in the City limits was conducted.  The City limits were broken 

into drainage basins based on topography and trunk line routes were identified to serve 

each basin.  Figure 7-1 shows the drainage basins and Figure 7-2 shows the drainage flow 

schematic of the basins.  Figure 7-3 shows the trunk lines that were identified in this 

evaluation.  The acreage served by each basin was estimated by the Geographic 

Information System (GIS).  The acreage in addition to the WWTP daily monitoring 

reports were used to estimate the average annual I/I values per basin.  The total dwellings 

per basin were used to estimate average and maximum flows based on the City Municipal 

Code Table 14.10.016 persons per EDU. 

 

Peaking factors were determined according to the guidelines presented in the Department 

of Ecology publication Criteria for Sewage Works Design.  Peak hour flow is calculated 
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as the product of average day flow and the peaking factor.  Table 7-1 summarizes the 

flows for each of the ten (10) basins identified. 

 

TABLE 7-1 

 

Existing Basin Summary Information 

 

 

Basin 

Identification
(1)

 

 

Total 

Acreage 

Number 

of MH’s 

Average 

Annual 

I/I 

(GPD)
(2)

 

Average Dry 

Weather 

Flow 

(GPD)
(2)

 

Average Wet 

Weather 

Flow 

(GPD)
(2)

 

Peak Wet 

Weather 

Flow 

(GPD)
(2)

 

A1 49 4 15,200 33,400 48,600 97,200 

A2 73 16 22,500 43,500 66,000 132,000 

A4 31 9 9,500 42,700 52,200 104,400 

A26 54 4 16,600 35,700 52,300 104,600 

B13 161 20 49,700 79,900 129,600 259,200 

CW 100 16 30,800 31,000 61,800 123,600 

E2A 108 9 33,400 80,800 114,200 228,400 

F1 180 28 55,400 77,900 133,300 266,600 

PZ 232 1 71,300 33,000 104,300 208,600 

Rainier 173 1 53,400 24,700 78,100 156,200 
(1) Per Figure 7-1. 

(2) Rounded to hundreds of gallons 

 

Figure 7-2 identifies the existing trunk lines that were determined within the identified 

drainage basins, and the flows described above were applied.   

 

Future drainage basin loads were applied to existing drainage basins at the appropriate 

upstream manholes, which can be found in Appendix C.  Future trunk lines will be sized 

with the minimum slope recommended by the Ecology “Orange Book” and under the 

requirement that trunk sewers should be designed so that under ultimate development 

peak flow they should operate at 50 percent of pipe capacity.  Based on review of the 

existing elevations and contours, it is anticipated that the proposed drainage basins in the 

Southeast portion of the City limits are capable of being connected with gravity lines 

(with slopes of approximately 1-2 percent and depth of approximately 6 feet).  However, 

it would be in the best interest of the City to route the proposed drainage basins 

immediately north and connect at South McNeeley Street.  Directing the proposed 

drainage basin loads north would alleviate capacity issues as opposed to directing the 

flow west along Ryan Road.   

 

It should be noted that diameters, lengths and alignments are conceptual in nature and 

may change based on more detailed evaluation and survey elevations to be determined at 

the time of actual design. 

 



Gray & Osborne, Inc., Consulting Engineers 

7-4 City of Buckley 

November 2019 Sewer Comprehensive Plan 

Table 7-2 summarizes the flows for each of the 11 future basins identified. 

 

TABLE 7-2 

 

Future Basin Summary Information 

 

 

Basin 

Identification
(1)

 

 

Total 

Acreage EDU’s 

Average Dry 

Weather 

Flow 

(GPD)
(2)

 

Average Wet 

Weather 

Flow 

(GPD)
(2)

 

Peak Wet 

Weather 

Flow 

(GPD)
(2)

 

CMC 48 77 20,400 35,100 10,300 

EH 47 76 20,100 34,700 69,300 

EM 103 165 43,800 75,400 150,900 

NAN 29 68 18,000 26,800 53,600 

NMC 41 100 26,500 39,400 78,800 

SE 168 272 72,000 123,800 247,700 

Shay 10 20 5,300 8,300 16,600 

SMC 51 83 22,000 37,800 75,700 

TAN-E 96 267 70,700 121,600 243,300 

TAN-W 135 106 28,000 48,300 96,500 

VSL 67 109 28,800 49,600 99,100 
(1) Per Figure 7-1. 

(2) Rounded to hundreds of gallons 

 

In order to accommodate future loads, Table 7-3 identifies trunk sewer lines that have the 

potential to be problematic due to growth projections within the City limits.  At this time 

capital improvement projects are not recommended to add capacity at the potentially over 

capacity segments shown in Table 7-3.  In each case of projected over capacity at 

buildout PWWF, the surcharge above the pipe crown is less than 0.6 feet.  Following the 

addition of significant additional sewer connections to the Ryan Road trunk sewer, the 

City crews should continue to monitor the following four trunk sewer segments: 

 

• B4 to B3 

• B3 to B2 

 

• B29 to B27 

• B39 to B38. 

 

The costs of the collection system improvements identified in this chapter will be shared 

between the City and the Developers whose projects drive the need for the improvements 

and extensions.  Table 7-3 provides a summary of the capital improvement needs for the 

collection system.  For each project, a portion of the eligible cost will be allocated to the 

City and a portion will be allocated to Developers.  The allocation is based on several 

factors including the proximity to existing sewers, construction and permitting issues, and 

known and anticipated development patterns.  The division of costs will change based on 

developer capacity needs, parcel subdivisions and other factors that cannot be fully 

predicted at this time. 
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TABLE 7-3 

 

Existing Trunk Sewer Segments Over 80 Percent Capacity 

 

Up-

stream 

MH No. 

Down-

stream 

MH No. Location 

Percent 

Capacity 

Existing 

PWWF 

Percent 

Capacity 

Buildout 

PWWF 

Pipe 

Slope 

Pipe 

Diam. 

Pipe 

Segment 

Length 

Surcharge 

Height 

at Buildout 

PWWF 

A 10 A9 
Intersection of 2

nd
 St. & Park 

Ave. 
44% 91% 0.3% 12” 114’ 0.0’ 

A14 A13 
2

nd
 St. between Main St. & 

Mason Ave. 
37% 81% 0.3% 12” 465’ 0.0’ 

B3 B2 
3

rd
 St. between Mason Ave. & 

SR 410 
94% 273% 0.0% 12” 469’ 0.3’ 

B4 B3 
Wheeler Ave. across SR 410 

corridor 
41% 122% 0.2% 10” 224’ 0.6’ 

B29 B27 
Division St. between 

Jefferson Ave. & Coul Ave. 
41% 131% 0.1% 10” 411’ 0.4’ 

B38 B28 
Division St. between Coul 

Ave. & Ryan Rd. 
26% 95% 0.2% 10” 358’ 0.0’ 

B39 B38 
Division St. between Coul 

Ave. & Ryan Rd. 
48% 181% 0.1% 10” 293’ 0.4’ 

B47 B39 
Ryan Rd. between Division 

St. & Ashley Ct. 
20% 91% 0.2% 10” 336’ 0.0’ 

B64 B57 
Ryan Rd. between Spiketon 

Rd. & Bevlo St. 
12% 97% 0.1% 10” 312’ 0.0’ 

C11 C10 
Park Avenue across SR 410 

corridor 
43% 81% 0.2% 14” 171’ 0.0’ 

C12 C11 
Park Avenue across SR 410 

corridor 
42% 80% 0.2% 14” 305’ 0.0’ 

(1) The estimated share for City and developer is based on several factors including proximity to existing sewers, construction and permitting issues 

and known and anticipated development patterns.  Actual City share will be provided through City constructed public works projects and 

compensation for over sizing of developer built sewer facilities as allowed by City code. 



Gray & Osborne, Inc., Consulting Engineers 

7-6 City of Buckley 

November 2019 Sewer Comprehensive Plan 

Figure 7-3 shows all of the major trunk lines that exist now, are in active design or that are 

planned to be added to the City system to meet future City limits requirements.  This only 

includes major sewer trunk lines necessary to serve larger geographic areas defined somewhat by 

natural drainage patterns and the City limits.  Sewers connecting to the trunk sewers to serve 

individual developments will be constructed by developers as part of development projects.    

 

The City of Buckley maintains a force main along SR 410 East from the City limit at Mundy Loss 

Road to 100′ east of Chamberlain Street, which supplies the PZ basin (as defined in Figure 7-1).  

It has been determined that this force main can withstand future loads and operate under capacity 

based on a 6 feet per second velocity.  The force main has capacity for development on the north 

and south sides of SR-410 from Mundy-Loss Road to Chamberlain Road. 

 

The increased environmental protection requirements for wetlands and restoration of threatened 

or endangered species under the Endangered Species Act presents permitting difficulties when 

stream corridor construction is being considered.  Recognizing these difficulties, the City may 

modify this plan to use additional pump stations and force mains for conveying wastewater when 

necessary to reduce environmental impacts.  All pump stations will be constructed consistent with 

City Standards. 

 

Figure 7-4 shows the capital improvement plan project locations.  Table 7-4 shows the 6-Year 

Capital Improvement Plan projects, project costs, and planned year of construction.  Detailed cost 

estimates for selected projects are included in Appendix G. 

 

The gravity sewer segment on South 3
rd

 Street has been identified as over-capacity in Chapter and 

in Table 7-3.  The City plans to perform periodic visual inspections of this segment during peak 

we weather flow conditions to determine if a capital improvement plan project should be added 

for this segment.  The segment is identified in Figure 7-4 with the label “MONITOR.” 
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TABLE 7-4 

 

Six-Year Capital Improvement Costs and Schedules 

 

Project 

Number Project Name/Description 

Estimated 

Cost 2018 2019 2020 2021 2022 2023 

G-1 

Gravity Sewer:  450 LF of 8" PVC, 

Alley to the East of Edith St., from 

Park Ave. to Dundass Ave. 

$151,000 $151,000      

G-2 
Gravity Sewer:  500 LF of 8" PVC, 

Spiketon Rd from Ryan Rd to A St. 
$180,000   $180,000    

G-3 

Gravity Sewer:  450 LF of 8" PVC, 

Alley between Cascade St. and Edith 

St. from Dundass Ave. to Park Ave. 

$155,000 $155,000      

G-4 
Gravity Sewer:  200 LF of 8" PVC, 

Near 550 Balm Ave. 
$101,000 $101,000      

G-5 

Gravity Sewer:  900 LF of 8" PVC, 

Spiketon Rd from Ryan Rd to 649 

Spiketon Rd 

$284,000   $284,000    

G-6 

Gravity Sewer:  1,000 LF of 8" PVC, 

Alley between Naches St. and 

Second St. from Park Ave. to Mason 

Ave. 

$325,000    $325,000   

G-7 
Sergeant Road: 700 LF of 8” PVC, 

Whitmore Way to Collins Road 
$190,000    $190,000   

T-1 

Trunk Sewer: 4,800 LF of 12" PVC, 

McNeely St., Mason Ave., State Sch 

prop line, Ryan Rd to Klink St. 

$1,633,000   $816,500 $816,500    

L-1 

South Spiketon Rd Lift Station:  

500 gpm, 2 pumps with Emergency 

Generator 

$866,000 $217,000 $649,000     

F-1 
Force Main:  1,300 LF of 6" D.I., 

South Spiketon Rd Force Main 
$253,000 $63,000 $190,000     
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TABLE 7-4 – (continued) 

 

Six-Year Capital Improvement Costs and Schedules 

 

Project 

Number Project Name/Description 

Estimated 

Cost 2018 2019 2020 2021 2022 2023 

L-2 

Hinkleman Road Lift Station – 200 

gpm, 2 pumps with Emergency 

Generator 

$300,000    $300,000   

F-2 
Hinkleman Road-construct 3.800 LF 

of new 4” Ductile Iron Force Main 
$710,000    $710,000   

L-3 

East 112
th

 Street Lift Station – 250 

gpm, 2 pumps with Emergency 

Generator. 

$350,000      $350,000 

F-3 
East 112

th
 Street-construct 2,400 LF 

of new 4” Ductile Iron Force Main 
$450,000      $450,000 

L-4 

West 112
th

 Street Lift Station – 150 

gpm, 2 pumps with Emergency 

Generator. 

$250,000       

F-4 
West 112

th
 Street-construct 2.300 LF 

of new 4” Ductile Iron Force Main 
$430,000       

TP-1 WWTP Non-Potable Water System $158,000 $158,000      

TP-2 
WWTP Wastewater Reuse Feasibility 

Study 
$100,000   $100,000    

 Totals $6,886,000 $845,000 $839,000 $1,380,500 $2,341,500 $0 $800,000 
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CHAPTER 8 

 

FINANCIAL ANALYSIS 

 
This chapter describes how the City can finance the wastewater system improvements 

outlined in Chapter 7, Wastewater Collection System.  The potential funding sources, 

financial status of the wastewater utility, the funding required to pay for the scheduled 

improvements, and the impact of wastewater improvements on wastewater rates are 

presented herein. 

 

FINANCIAL STATUS OF EXISTING WASTEWATER UTILITY 
 

CURRENT WASTEWATER RATES 

 

Wastewater rates and charges for the City are specified by City Council resolution, 

pursuant to City of Buckley Municipal Code (BMC) 14.08.030.  Current rates are set by 

Resolution No. 17-01.  The City charges for sewer service on a monthly basis.  Table 8-1 

lists the City’s current schedule of rates and charges.   

 

TABLE 8-1 

 

Monthly Wastewater Service Charges
(1)

 

 

Customer Type Monthly Base Charge
(2)

 

Single Family Residence $77.99
 

Multi-Family and/or Accessory 

Residences 

$65.89 per unit 

 

Mobile Homes $77.88 

Non-System Sewage Disposal $275.66/105 cubic feet 

Commercial Users 

 

$77.99/900 cubic feet 

+$3.05/100 cubic feet excess 
(1) Source:  City of Buckley Resolution No. 17-01 

(2) Users outside the City limits shall pay a surcharge of 20 percent of the total charge. 

 

CURRENT GENERAL FACILITIES CHARGES 

 

The City’s general facilities charges are also specified by City Council Resolution, as 

specified in BMC 14.10.016.  Current charges are set by Resolution No. 17-01.  These 

charges are applicable only to new customers connecting to the system and are intended 

to enable the utility to pay for growth related capacity costs.  In addition to the general 

facility charge, a new customer is charged an installation fee to cover the cost of 

installing the service connection.  General facility charges and connection fees are listed 

in Table 8-2.   
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TABLE 8-2 

 

General Facility and Connection Charges
(1) 

 

GFC for Facility Type 2017 

Single Family Residence $7,521.47 

Multi-Family and/or Accessory 

Residences 

$5,640.34 

 

For all other uses $7,521.47/ERU 
(2)

 

Connection Charge 2017 

Connection $873.70 
(1) Source:  City of Buckley Resolution No. 17-01 

(2) ERU=Equivalent Residential Unit.  Each equivalent residential unit means 

265 gallons per day:  provided, that every use shall be assumed to be at least one 

ERU.  

 

402 WATER SEWER OPERATING FUND 

 

The City operates on a combined water and sewer utility operating fund (No. 402).  For 

this analysis, water and sewer revenues and expenditures are separated in the following 

sections. 

 

402 Water Sewer Operating Fund Revenues 

 

The operating fund segregates revenues into several categories:  Charges for Goods and 

Services, Intergovernmental Revenues, Miscellaneous Revenues, and Interfund Transfers 

In.  Table 8-3 shows the historic sewer utility revenues for the years 2011-2016.  Sewer 

utility revenues are differentiated from water utility revenues.  Revenues that are not 

specifically water or sewer are proportioned between water and sewer in proportion to the 

revenues that are clearly water or sewer revenues. 

 

TABLE 8-3 

 

Historic 402 Water Sewer Operating Fund Revenues 

 
Item 2011 2012 2013 2014 2015 2016 

Charges for Goods and Services - Sewer 

Sewer Service Charges $1,345,444  $1,449,099  $1,495,629  $1,529,843  $1,543,943  $1,624,217  

Sewer Charges DSHS $193,641  $242,838  $243,114  $278,461  $309,600  $284,376  

Sewer Connections $0  $325  $325  $325  $1,690  $2,990  

Misc. Sewer Charges $390  $0  $0  $0  $0  $0  

Total Charges for Goods and 

Services - Sewer $1,539,475  $1,692,263  $1,739,068  $1,808,629  $1,855,232  $1,911,583  

Total Charges for Goods and 

Services - Water $624,385  $696,196  $726,990  $758,850  $798,167  $793,951  
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TABLE 8-3 (continued) 

 

Historic 402 Water Sewer Operating Fund Revenues 

 
Item 2011 2012 2013 2014 2015 2016 

Total Charges for Goods and 

Services -Water + Sewer $2,163,861  $2,388,459  $2,466,058  $2,567,479  $2,653,400  $2,705,534  

Other Charges for Goods and 

Services - Water $2,719  $1,684  $1,610  $677  $3,141  $5,607  

Other Charges for Goods and 

Services - Sewer $6,704  $4,094  $3,852  $1,614  $7,301  $13,499  

Total Other Charges for 

Goods and Services $9,423  $5,778  $5,463  $2,291  $10,442  $19,106  

Total Charge for Goods and 

Services $2,173,284  $2,394,237  $2,471,521  $2,569,770  $2,663,842  $2,724,640  

Intergovernmental Revenues             

Disaster Assistance - Water $0  $2,526  $0  $0  $0  $0  

Disaster Assistance - Sewer $0  $6,139  $0  $0  $0  $0  

Total Disaster Assistance $0  $8,665  $0  $0  $0  $0  

Total Intergovernmental 

Revenues $0  $8,665  $0  $0  $0  $0  

Misc Revenues             

Misc Revenues - Water $2,820  $296  $43,573  $18,500  $26,618  $25,348  

Misc Revenues - Sewer $6,954  $719  $104,233  $44,092  $61,870  $61,029  

Total Misc Revenues $9,774  $1,014  $147,806  $62,592  $88,487  $86,377  

Non revenues             

Non revenues - Water $1,459  $1,452  $2,154  $2,726  $1,449  $5,781  

Non revenues - Sewer $3,597  $3,528  $5,153  $6,497  $3,367  $13,920  

Total Non revenues $5,056  $4,980  $7,307  $9,222  $4,816  $19,701  

Interfund Transfers In             

From 405 Sewer Ext & 

Replace $0  $0  $0  $0  $0  $0  

Total Interfund Transfers In $0  $0  $0  $0  $0  $0  

Total 402 Fund Water 

Revenues $631,384  $702,153  $774,327  $780,753  $829,375  $830,688  

Total 402 Fund Sewer 

Revenues $1,556,730  $1,706,743  $1,852,306  $1,860,832  $1,927,770  $2,000,030  

Total 402 Fund, Water/Sewer 

Revenues $2,188,113  $2,408,896  $2,626,634  $2,641,585  $2,757,145  $2,830,718  

 

402 Water Sewer Operating Fund Expenditures 

 

Historic 402 Water Sewer Operating Fund Expenditures are shown in Table 8-4.  

Expense categories include Water Administration General, Water Maintenance, Sewer 

Administration General, Sewer Maintenance, Non-Expenditures, and Other Financing 

Uses.  As with Water and Sewer Revenues in Table 8-3, Water and Sewer Expenditures 

are segregated in Table 8-4. 
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TABLE 8-4 

 

Historic 402 Water Sewer Operating Fund Expenditures 

 
Item 2011 2012 2013 2014 2015 2016 

Water Administration General 

Supplies $401  $912  $617  $76  $5,922  $4,527  

Professional Services $66,439  $147,800  $62,223  $14,848  $19,452  $59,262  

Professional Services "Farm"     $4,962  $0  $0  $0  

Communication $2,290  $2,162  $2,255  $1,372  $2,899  $3,049  

Advertising $0  $0  $0  $0  $0  $0  

Public Utility Services $3,257  $3,089  $4,109  $3,514  $3,037  $3,245  

Repair & Maintenance $1,219  $2,953  $1,190  $1,822  $2,484  $1,085  

Miscellaneous $918  $1,020  $1,035  $3,660  $2,100  $2,894  

State of Washington Excise 

Taxes $28,348  $35,486  $37,579  $39,319  $41,122  $42,811  

City Utility Taxes $64,761  $69,401  $72,380  $75,127  $78,936  $80,506  

Permits & Fees $4,782  $1,529  $2,697  $7,378  $2,505  $2,537  

Total Water Admin General $172,414  $264,352  $189,047  $147,116  $158,457  $199,915  

Water Maintenance             

Salaries, Wages and Benefits $217,775  $243,353  $262,411  $271,636  $303,145  $352,813  

Supplies $30,843  $37,732  $35,951  $56,165  $50,154  $67,250  

Supplies "Farm"     $14,927  $157  $0  $0  

Fuel For Pumping $6,713  $14,078  $3,025  $2,532  $1,721  $474  

Fuel for Vehicles $2,706  $9,758  $5,577  $6,669  $3,020  $3,833  

Small Tools $0  $0  $0  $0  $344  $369  

Professional Services $7,386  $3,820  $30  $111  $2,665  $4,990  

Prof Svcs Water Quality Test $7,238  $7,404  $9,229  $9,733  $9,172  $16,468  

Communication $217  $841  $962  $1,411  $1,101  $1,046  

Public Utility Services $14,261  $14,334  $22,498  $15,870  $32,890  $33,752  

Public Utility Services "Farm"     $7,434  $5,854  $0  $0  

Repair & Maintenance $3,783  $2,614  $35  $13,604  $1,761  $14,772  

Miscellaneous $86  $1,383  $275  $311  $1,184  $329  

Total Water Maintenance $291,008  $335,316  $362,354  $384,052  $407,159  $496,096  

Total Water Utility 

Expenses $463,422  $599,668  $551,400  $531,168  $565,616  $696,011  
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TABLE 8-4 – (continued) 

 

Historic 402 Water Sewer Operating Fund Expenditures 

 
Item 2011 2012 2013 2014 2015 2016 

Sewer Expenditures 
      

Sewer Admin General $214,418  $229,625  $232,960  $234,384  $252,181  $253,118  

Sewer Maint $479,573  $475,628  $510,122  $609,264  $669,645  $742,959  

Total Sewer Utility 

Expenses $693,991  $705,252  $743,082  $843,648  $921,826  $996,077  

Non-Expenditures             

Misc Reimbursements $735  $100  $0  $0  $0  $0  

Utility Overpay, Water $815  $242  $356  $943  $2,485  $2,313  

Water Connection Fee 

Reimbursement $135  $0  $0  $0  $0  $0  

Utility Overpay, Sewer $0  $0  $0  $1,510  $0  $0  

Sewer Connection Fee 

Reimbursement $65  $0  $0  $0  $0  $0  

Water portion of Non-

Expenditures $1,638  $342  $356  $943  $2,485  $2,313  

Sewer portion of Non-

Expenditures $112  $0  $0  $1,510  $0  $0  

Total Non-Expenditures $1,750  $342  $356  $2,453  $2,485  $2,313  

Other Financing Uses             

Transfers Out             

To 001 C.E. Admin Water $61,396  $62,654  $65,449  $79,664  $67,333  $59,709  

To 308 Water Rights $10,000  $0  $0  $0  $1,141  $0  

To 001 Insurance Portion 

Water $7,499  $7,874  $46,860  $8,521  $13,963  $14,661  

To 406 Water Imp Fund $100,215  $110,952  $105,893  $105,893  $331,893  $121,546  

To 001 C.E. Admin Sewer $54,413  $56,779  $61,716  $74,283  $70,709  $58,773  

To 405 Sewer Imp Fund $705,000  $750,000  $750,000  $750,000  $750,000  $750,000  

To 001 Insurance Portion 

Sewer $36,254  $38,067  $0  $41,197  $35,191  $36,951  

To 308 Comp Plan $0  $0  $0  $10,000  $15,000  $0  

To 307 Cap Imp - PW Bldg $0  $0  $10,000  $0  $0  $0  

To 430 Util Equip $12,000  $9,996  $10,000  $10,000  $10,000  $10,000  

To Current Expense 

Dispatcher $33,921  $34,599  $8,650  $8,650  $8,650  $6,500  

Water Portion of Transfers 

Out $187,548  $189,366  $224,272  $199,326  $425,307  $199,019  

Other Portion of Transfers 

Out $833,150  $881,555  $834,296  $888,882  $878,574  $859,121  

Total Other Financing Uses $1,020,698  $1,070,921  $1,058,568  $1,088,208  $1,303,880  $1,058,140  

Total 402 Fund, Water/Sewer Expenditures 

Water Portion of 402 Fund 

Expenses $652,608  $789,376  $776,029  $731,437  $993,408  $897,344  

Sewer Portion of 402 Fund 

Expenses $1,527,254  $1,586,808  $1,577,378  $1,734,040  $1,800,400  $1,855,198  

Total 402 Fund 

Expenditures $2,179,862  $2,376,184  $2,353,407  $2,465,477  $2,793,807  $2,752,542  
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402 Water Sewer Operating Fund Cash Flow 

 

Tables 8-3 and 8-4 are summarized in Table 8-5.  From Table 8-5 it is clear that the total 

402 Water Sewer Operating Fund is solvent and is maintaining a significant balance.  

However, expenditures for water operations have exceeded revenues from water 

operations for 2012 through 2016, resulting in a net loss of approximately $271,000 over 

the 6 year data period.  During the same period, the sewer portion of the fund has a net 

gain of approximately $794,000. 

 

TABLE 8-5 

 

Historic 402 Water Sewer Operating Fund Cash Flow 

 
Item 2011 2012 2013 2014 2015 2016 

Total 402 Water Sewer Operating Fund Cash Flow  

Beginning Balance $3,117 $11,369 $44,082 $317,309 $493,416  $456,755  

Total Revenues $2,188,113 $2,408,896 $2,626,634 $2,641,585 $2,757,145  $2,830,718  

Total Expenditures $2,179,862 $2,376,184 $2,353,407 $2,465,477 $2,793,807  $2,752,542  

Ending Balance $11,369 $44,082 $317,309 $493,416 $456,755  $534,931  

Water Portion of 402 Water Sewer Operating Fund Cash Flow 

Beginning Balance $28,793 $7,569 $(79,654) $(81,355) ($32,039) ($196,071) 

Total Revenues $631,384 $702,153 $774,328 $780,753 $829,375  $830,688  

Total Expenditures $652,608 $789,376 $776,029 $731,437 $993,408  $897,344  

Ending Balance $7,569 $(79,654) $(81,355) $(32,039) ($196,071) ($262,727) 

Sewer Portion of 402 Water Sewer Operating Fund Cash Flow 

Beginning Balance $(25,675) $3,801 $123,736 $398,664 $525,455  $652,826  

Total Revenues $1,556,730 $1,706,743 $1,852,306 $1,860,832 $1,927,770  $2,000,030  

Total Expenditures $1,527,254 $1,586,808 $1,577,378 $1,734,040 $1,800,400  $1,855,198  

Ending Balance $3,801 $123,736 $398,664 $525,455 $652,826  $797,658  

 

405 SEWER LINE REPAIR AND CONSTRUCTION FUND 

 

Sewer Line repair and sewer facilities constructions are funded through the 405 Sewer 

Line Repair and Construction Fund. 

 

405 Sewer Line Repair and Construction Fund Revenues 

 

Historic revenues for the 405 Fund are summarized in Table 8-6.  The primary revenues 

for the 405 Fund have been transfers from the 402 Fund. 
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TABLE 8-6 

 

Historic 405 Sewer Line Repair and Construction Fund Revenues 

 
Item 2011 2012 2013 2014 2015 2016 

Intergovernmental Revenues             

  R&C SERF Board White River 

Property 
$0 $0 $0 $0 

$0 $0 

Total Intergovernmental 

Revenues 
$0 $0 $0 $0 

$0 $0 

Miscellaneous Revenues             

  Investment Interest $570 $1,285 $1,035 $758 $5,446 $12,503 

  Space & Facilities Leases (Long-

Term) 
$0 $0 $0 $0 

$0 $0 

  Facilities Charge $92,183 $131,110 $20,032 $27,725 $168,775 $360,689 

  Developer Portions $0 $0 $4,403 $0 $579 $2,895 

  DSHS Share STP Design 

Upgrade 
$0 $0 $0 $0 

$0 $0 

  DSHS Share (WWTP Const.) $54,252 $0 $0 $0 $0 $0 

  Misc Reimbursements $0 $0 $0 $352 $0 $75 

Total Misc Revenues $147,005 $132,395 $25,470 $28,836 $174,800 $376,162 

Other Financing Sources             

  Sale of Fixed Asset - Taylor 

Property 
$0 $0 $0 $144,482 

$0 $0 

  Transfer In from 402 

Water/Sewer 
$705,000 $750,000 $750,000 $750,000 

$750,000 $750,000 

Total Other Financing Sources $705,000 $750,000 $750,000 $894,482 $750,000 $750,000 

Total 405 Fund, Sewer Line 

Repairs and Construct Revenues 
$852,005 $882,395 $775,470 $923,317 $924,800 $1,126,162 

 

405 Sewer Line Repair and Construction Fund Expenditures 

 

Historic expenditures from the 405 Fund are summarized in Table 8-7.  The majority of 

the fund has been spent on the construction of the wastewater treatment facility (WWTF) 

expansion and the repayment of loans associated with the WWTF. 
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TABLE 8-7 

 

Historic 405 Sewer Line Repair and Construction Fund Expenditures 

 
Item 2011 2012 2013 2014 2015 2016 

Sewer Utilities             

 Administration - General             

  Comp. Sewer Plan Update $0 $0 $12,901 $43,102 $7,527 $0 

  Advertising/Latecomers’ $0 $0 $0 $0 $0 $2,206 

 Total Administration - General $0 $0 $12,901 $43,102 $7,527 $2,206 

 Total Maintenance $391 $0 $25 $0 $0 $7,801 

 Operations General             

  Professional Services $8,281 $13,925 $13,501 $15,360 $8,698 $9,907 

  Professional Services Base 

Mapping $0 $121 $0 $0 $2,361 $2,963 

 Total Operations General $8,281 $14,046 $13,501 $15,360 $11,059 $12,870 

Total Sewer Utilities $8,672 $14,046 $26,427 $58,463 $18,585 $22,876 

Non expenditures             

  Other None xpenditures             

     Sewer Lottery Deposit Refund $0 $5,240 $0 $0 $0 $0 

  Total Other Non expenditures $0 $5,240 $0 $0 $0 $0 

Total Non expenditures $0 $5,240 $0 $0 $0 $0 

Other Financing Uses             

  PWTF Principle Debt $669,579 $617,606 $617,606 $617,606 $617,606 $617,606 

  PWTF Interest and Debt Service $0 $47,864 $43,753 $39,643 $32,572 $31,423 

  Total Interest and Other Debt 

Service Costs $669,579 $665,469 $661,359 $657,249 $650,178 $649,029 

  Total Capital Expenditures $169,368 $11,506 $105,769 $105,429 $70,948 $54,830 

  Transfer Out $0 $0 $0 $0 $12,040 $30,803 

Total Other Financing Uses $838,947 $676,975 $767,128 $762,678 $733,166 $734,662 

Total 405 Fund, Sewer Line 

Repairs and Construct 

Expenditures $847,619 $696,261 $793,555 $821,140 $751,751 $757,538 

 

405 Sewer Line Repair and Construction Fund Cash Flow 

 

Beginning 405 Fund balances, total 405 Fund Revenues, total 405 Fund Expenditures and 

resulting ending 405 Fund balances are summarized in Table 8-8. 
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TABLE 8-8 

 

Historic 405 Sewer Line Repair and Construction Fund Cash Flow 

 
Item 2011 2012 2013 2014 2015 2016 

Beginning Fund Balance $645,110 $649,496  $835,631 $817,545  $919,722 $1,092,771 

405 Revenues $852,005 $882,395  $775,470 $923,317  $924,800 $1,126,162 

405 Expenditures $847,619 $696,261  $793,555 $821,140  $751,751 $757,538 

Ending 405 Fund Balance $649,496 $835,631  $817,545 $919,722  $1,092,771 $1,461,396 

 

PROJECTED EXPENSES AND REVENUES 

 
GROWTH AND INFLATION RATES 

 

Projected growth is required to estimate future revenues as well as expenses associated 

with providing sewer service.  Chapter 2 projects 3.21 percent average annual sewer  

system growth through year 2035.  Also, it is assumed that all expenses will grow at the 

projected rate of inflation.  Inflation rate projections were obtained as estimated by three 

financial institutions, including International Monetary Fund (IMF), Organization for 

Economic Cooperation and Development (OECD), and Economist Intelligence Unit 

(EIU).  IMF and OECD provide inflations projections through 2019, while EIU provides 

a longer term an inflation projection through 2060.  Inflation rate projections through 

2019 are averaged from the three sources.  Inflation rates after 2019 are strictly EIU 

projections.  The various projected inflation rates and the average values used for this 

report are as shown in Table 8-9. 

 

TABLE 8-9 

 

Projected Expenses Inflation Rates 

 

Rate 2017 2018 2019 2020 2021 2022 

IMF 2.21% 2.12% 1.99% 
(1)

 
(1)

 
(1) 

OECD 2.30% 2.50% 2.00% 
(1)

 
(1)

 
(1) 

EIU 1.90% 1.97% 2.01% 2.03% 2.05% 2.07% 

Average 2.14% 2.20% 2.00% 2.03% 2.05% 2.07% 
(1) IMF and OECD inflation projections end at 2019. 

 

Revenues do not automatically change with inflation rates, so revenue rates will need to 

be adjusted to keep pace with inflation plus the need to fund capital improvements. 
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402 WATER SEWER OPERATING FUND PROJECTIONS 

 

Projected 402 Water Sewer Operating Fund Sewer Revenues 

 

Projected 402 Water Sewer Operating Fund sewer revenues are shown in Table 8-10.  

Sewer sales and connection fee rate adjustment are shown to cover inflation and capital 

improvements.  The 2017 value for Sewer Sales per EDU is based on the current monthly 

rate of $77.99.  Projected EDUs are taken from the Moderate Growth Scenario in 

Table 6-3.  New EDUs are the difference between Projected EDUs from year to year.  

Other miscellaneous revenues shown in Table 8-3 are not included in this projection 

because they are generally relatively small and inconsistent.  Water service revenues are 

not included in Table 8-10 because they are assumed to be for water system operations, 

maintenance and improvements. 

 

TABLE 8-10 

 

Projected 402 Water Sewer Operating Fund Sewer Revenues 

 
Item 2017 2018 2019 2020 2021 2022 

Sewer Service Charges             

Rate Increase 0% 0% 0% 0% 0% 0% 

Sewer Charges per EDU $936  $936  $936  $936  $936  $936  

Projected EDUs 1,775 1,824 1,874 1,926 1,979 2,034 

Projected Sewer Service Charges $1,661,187  $1,707,264  $1,754,064  $1,802,736  $1,852,344  $1,903,824  

Sewer Charges DSHS $278,500  $278,500  $278,500  $278,500  $278,500  $278,500  

Sewer Connections             

Connection Fee Increase 0% 0% 0% 0% 0% 0% 

Connection Fee per EDU $838  $838  $838  $838  $838  $838  

New EDUs 48 49 50 52 53 55 

Projected Sewer Connection Fees $40,210  $41,062  $41,900  $43,576  $44,414  $46,090  

Total Projected 402 Fund Sewer 

Revenues 
$1,979,897  $2,026,826  $2,074,464  $2,124,812  $2,175,258  $2,228,414  

 

Projected 402 Water Sewer Operating Fund Sewer Expenditures 

 

Projected 402 Water Sewer Operating Fund expenditures are shown in Table 8-11.  All 

expenses are increase annually by the inflation rates shown in Table 8-9.  All expenses 

are also increased annually by the system annual growth rate of 3.21 percent based on the 

Chapter 2 sewer system growth projections. 

 

Transfers to 405 Sewer Line Repair and Construction are included to help pay for capital 

improvements.  Transfers to C.E. Admin Sewer begin with a value based on a straight 

regression line of historic values from Table 8-4, projected to 2017.  Transfers to 

Insurance Portion Sewer are based on the average value from Table 8-4.  Transfers to 308 

Comp Plan, 307 Capital Improvements – PW Bldg., and to 430 Utility Equipment, are all 

based on the proportion of the average values of transfers out from Table 8-4 that are 
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attributable to the sewer utility.  Transfers to C.E.Admin Water, 406 Water Fund, and 

Insurance Portion Water, as well as other water service expenses, are not included in 

Table 8-11 because they are assumed to be covered by the water services revenues 

portion of the 402 Water Sewer Operating Fund. 

 

TABLE 8-11 

 

Projected 402 Water Sewer Operating Fund Sewer Expenditures 

 
Item 2017 2018 2019 2020 2021 2022 

Sewer Expenditures             

Sewer Admin General $288,600 $304,400 $320,500 $337,500 $355,500 $374,500 

Sewer Maint $621,600 $655,600 $690,200 $726,800 $765,500 $806,400 

Total Sewer Utility Expenses $910,200 $960,000 $1,010,700 $1,064,300 $1,121,000 

$1,180,90

0 

Other Financing Uses             

 Transfers Out             

  To 001 C.E. Admin Sewer $88,800 $93,700 $98,600 $103,800 $109,300 $115,100 

  To 405 Sewer Imp Fund $1,000,000 $1,000,000 $900,000 $850,000 $850,000 $900,000 

  To 001 Insurance Portion Sewer $46,600 $49,200 $51,800 $54,500 $57,400 $60,500 

  To 308 Comp Plan $4,400 $4,600 $4,800 $5,100 $5,400 $5,700 

  To 307 Cap Imp - PW Bldg $5,100 $5,400 $5,700 $6,000 $6,300 $6,600 

  To 430 Utility Equipment $10,600 $11,200 $11,800 $12,400 $13,100 $13,800 

  To Current Expense Dispatcher $8,000 $8,400 $8,800 $9,300 $9,800 $10,300 

Total Other Financing Uses $1,163,500 $1,172,500 $1,081,500 $1,041,100 $1,051,300 

$1,112,00

0 

Total 402 Fund Sewer Expenditures $2,073,700 $2,132,500 $2,092,200 $2,105,400 $2,172,300 

$2,292,90

0 

 

Projected 402 Water Sewer Operating Fund Sewer Cash Flow 

 

Total 402 Water Sewer Operating Fund sewer revenues from Table 8-10, and total 402 

Water Sewer Operating Fund sewer expenditures from Table 8-11 are summarized in 

Table 8-12.  Beginning balance for 2017 is a proportion of the total 402 Water Sewer 

Operating Fund ending balance from Table 8-5 based on the proportion of Sewer 

operating expenses to total Water Sewer Fund operating expenses. 

 

TABLE 8-12 

 

Projected 402 Water Sewer Operating Fund Sewer Cash Flow 

 
Item 2017 2018 2019 2020 2021 2022 

Beginning Sewer Portion Balance $597,658 $503,855 $398,181 $380,445 $399,857 $402,815 

Total Sewer Revenues $1,979,897 $2,026,826 $2,074,464 $2,124,812 $2,175,258 $2,228,414 

Total Sewer Expenses $2,073,700 $2,132,500 $2,092,200 $2,105,400 $2,172,300 $2,342,900 

Ending Sewer Portion Balance $503,855 $398,181 $380,445 $399,857 $402,815 $288,329 
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405 SEWER LINE REPAIR AND CONSTRUCTION FUND PROJECTIONS 

 

Sewer System capital improvements are paid for through the 405 Sewer Line Repair and 

Construction Fund.  Table 8-13 shows projected 405 Sewer Line Replacement and 

Construction Fund revenues, expenditures and balances.  The initial balance is directly 

from Table 8-8.  Revenues to the 405 Sewer Line Repair and Construction Fund include 

Transfers In from the 402 Water Sewer Operating Fund, as shown in Table 8-11, and 

Sewer Facilities Charges for new system connections.  Expenditures from the 405 Sewer 

Line Repair and Construction Fund include Construction Operation Costs, Debt Service 

Costs, and Capital Improvements. 

 

Transfers in from the 402 Water Sewer Operating Fund have been inserted to help with 

funding of capital improvements while maintaining a reserve in the sewer portion of the 

402 Water Sewer Operating Fund.  Capital facilities charges are calculated from the total 

number of new EDUs each year, based on the Moderate Growth EDU projections in 

Table 6-3.  Facilities charges per EDU shown for 2017 are current rates, while Facilities 

Charges for 2018 through 2022 have been reduced consistent with the value of existing 

and projected sewer infrastructure.  Operations costs related to Capital Improvements are 

presumed to be proportional to the cost of the capital improvements for each year in 

proportion to the operational costs and capital facilities costs from Table 8-7.  Debt 

service costs are carried forward from Table 8-7.  Capital improvements come directly 

from Table 7-4. 

 

TABLE 8-13 

 

Projected 405 Sewer Line Replacement and Construction Fund, 

with Capital Improvements and Facilities Charge Adjustments 

 
Item 2017 2018 2019 2020 2021 2022 

Balance Forward $2,049,875 $1,998,826 $1,775,377 $1,457,128 $1,094,979 $419,730 

Projected 405 Fund Revenues             

Transfer In from 402 

Water/Sewer 
$1,000,000 $1,000,000 $900,000 $850,000 $850,000 $950,000 

New EDUs 49 50 52 53 55 55 

Facilities Charges per EDU $6,100 $6,100 $6,100 $6,100 $6,100 $6,100 

Facilities Charges $298,900 $305,000 $317,200 $323,300 $335,500 $335,500 

Total Projected 405 Fund 

Revenues 
$1,298,900 $1,305,000 $1,217,200 $1,173,300 $1,185,500 $1,285,500 

Projected 405 Fund Expenditures           

Operations Costs $48,700 $61,200 $61,700 $61,700 $84,500 $63,400 

Debt Service Costs $657,249 $657,249 $657,249 $657,249 $657,249 $657,249 

Capital Improvements $644,000 $810,000 $816,500 $816,500 $1,119,000 $839,000 

Total Projected 405 Fund 

Expenditures 
$1,349,949 $1,528,449 $1,535,449 $1,535,449 $1,860,749 $1,559,649 

Ending Fund Balance $1,998,826 $1,775,377 $1,457,128 $1,094,979 $419,730 $145,581 
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COMPARISON OF SEWER RATES 

 
City of Buckley sewer rates are shown in Table 8-1.  A typical water usage of 190 gpd 

equates to an average monthly use of 762 cubic feet (CF) per month.  Sewer rates for 

Buckley and other nearby cities are summarized in Table 8-14.  

 

TABLE 8-14 

 

Monthly Sewer Rates for Nearby Utilities 

 

Utility Base Rate 

Volume Rate per 

CCF Bill for 762 CF Bill for 900 CF 

Buckley $77.99 None $77.99 $77.99 

Bonney Lake $57.88 $3.60 $85.31 $90.28 

Enumclaw $29.02 $8.63 $94.78 $106.69 

Puyallup $35.82 $5.43 $77.20 $84.69 

Sumner $50.69 $7.46 $107.54 $117.83 

Wilkeson $79.00 $2.00 $94.24 $97.00 

 

ALTERNATE SEWER RATE STRUCTURE 

 
As indicated in Table 8-14, the City of Buckley is the only sewer utility that utilizes a 

base rate only, with no volume charge.  Volume charges in sewer rates are typically 

based on water meter readings in the winter months.  The benefit of a base rate only rate 

structure is the predictability of the sewer rate revenue.  Changing from a base rate only 

to a base rate with volume charges may result in lower revenues, as customers may 

reduce water usage.  The City is interested in evaluating tiered rates, which is essentially 

a base rate, depending on the volume of water used.  After evaluation of various tiered 

rate structures, the selected alternative by the City is shown in Table 8-15. 

 

TABLE 8-15 

 

Alternate Sewer Rate Structure 

 

Monthly Water Usage
(1)

 Base Rate 

0 to 2 ccf $70.20 

>2 to 4 ccf $75.72 

>4 to 7 ccf $77.99 

>7 to 10 ccf  $93.59 

>10 ccf $109.19 
(1) 1 ccf = 100 cubic feet or 748 gallons 
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RECOMMENDATIONS 

 
Tables 8-10 and 8-13 indicate that increases in sewer rates, sewer connection fees, and 

general facilities charges are not necessary to fund projected operations expenses and 

capital improvements.  Table 8-13 indicates that a reduction in the general facilities 

charge to $6,100 will still provide sufficient revenues for capital improvements.  

Tables 8-11 and 8-13 indicate transfers from the 402 Water Sewer Operating Fund to the 

405 Sewer Line Repair and Construction Fund to fund the capital improvement schedule.   

 

The City’s current monthly sewer rate for residential customers is lower than most of the 

neighboring communities.  Most of the neighboring communities have a volume charge 

in addition to a base rate.  Table 8-15 includes a tiered rate structure that the City plans to 

adopt.  Based on the current water use, switching to the tiered rate structure is anticipated 

to generate about 107.6 percent of the current rate structure revenue.  The recommended 

revised rate structure, as shown in Table 8-15 is recommended for implementation by the 

City. 
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APPENDIX B 

 

INFILTRATION/INFLOW REPORTS,  

SUMMARY OF DAILY MONITORING REPORTS, 

MAY 2009 THROUGH APRIL 2019 

  

















APPENDIX C 

 

SEWER MODELING RESULTS 
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SEWER MODEL BASEMAP 
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APPENDIX E 

 

SEWER USE REGULATIONS 

  



















































































































APPENDIX F 

 

CITY OF BUCKLEY COMPREHENSIVE PLAN (2015), EPA 

WATER COMPLIANCE INSPECTION REPORT, AND 

PIERCE COUNTY ORDINANCE NO. 2011-36s 

  































































































































































APPENDIX G 

 

DETAILED COST ESTIMATES 

  























APPENDIX H 

 

SEWER SYSTEM CONSTRUCTION STANDARDS 
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2018 BIOSOLID ANNUAL REPORT 
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