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CHAPTER 1 

 

INTRODUCTION 
 

This  General Sewer Plan Update for the City of La Center addresses the City’s planning 

needs for wastewater collection, transmission, treatment, and disposal for the 20-year 

planning period.  This Plan was prepared in accordance with the provisions of the 

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

Washington Administrative Code (WAC) Section 173-240-050, General Sewer Plan.  

Development of the Plan has been coordinated with the City of La Center Comprehensive 

Plan. 

 

The Plan provides proposed conceptual designs, cost estimates, schedule, and a financing 

plan for recommended facility improvements.  A State Environmental Policy Act (SEPA) 

checklist is provided in Appendix A.  The projects described in the Plan are consistent 

with Washington State regulations relating to the prevention and control of discharge of 

pollutants into waters of the state, anti-degradation of existing and future beneficial uses 

of groundwater, anti-degradation of surface water and reuse of biosolids.  An adopted 

water quality plan exists for the receiving water (East Fork Lewis River).  Further 

discussion on permit limits for the WWTP is provided in Chapter 3.  

 

The City of La Center is located in Clark County, along the East Fork Lewis River (see 

Figure 1-1). 

 

SCOPE OF WORK 
 

The Plan addresses the wastewater collection system and the wastewater treatment 

systems for the City of La Center.  This evaluation includes a collection 

system/wastewater treatment plant analysis, a capital improvement plan and a cost 

analysis with an associated schedule.  The Plan is organized into the following chapters: 

 

• Chapter 1 – Introduction  

• Chapter 2 – Land Use, Population Projections, and Service Area  

• Characteristics  

• Chapter 3 – Regulatory Requirements  

• Chapter 4 – Existing Facilities  

• Chapter 5 – Wastewater Flow and Loading Projections  

• Chapter 6 – Collection System Evaluation 

• Chapter 7 – Wastewater Treatment Plant Evaluation 

• Chapter 8 – Biosolids Treatment and Management  

• Chapter 9 – Capital Improvement Plan 
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RELATED PLANNING DOCUMENTS 
 

The following documents were consulted in the preparation of this Plan. 

 

GROWTH MANAGEMENT ACT (GMA) RELATED PLANS, POLICIES AND 

DEVELOPMENT REGULATIONS 

 

La Center Comprehensive Plan 2016-2036,  Adopted by the Board of City 

Commissioners 

 

The City’s 2016 Comprehensive Plan provided growth projections to have a population 

of 7,642 and employment of 2,876 by 2036. 

 

Clark County Comprehensive Plan 2016-2036,  Adopted by the Board of County 

Commissioners 

 

The County’s 2016 Comprehensive Plan provided growth projections for the urban 

growth areas and rural areas within the County.   

 

WATER AND WASTEWATER SYSTEM PLANNING 

 

Wastewater Facility Plan, July 2008, Kennedy/Jenks Consultants 

 

The 2008 Wastewater Facility Plan included an evaluation of the City’s Wastewater 

Treatment Plant (WWTP).  The 2008 Plan provided recommendations for WWTP 

improvements, which were broken down into three phases. Currently, Phase 1A has been 

completed.  

 

The Phase 1A expansion, completed in 2011, converted the plant from a sequencing 

batch reactor to a membrane bioreactor system with capacity of 0.69 mgd maximum 

monthly flow and 1.29 mgd peak day flow  

 

Phase 1B would upgrade the blower system and add additional membrane units, 

increasing capacity to 1.04 mgd maximum monthly flow and 1.94 mgd peak day flow. 

 

Phase 2 would increase sludge handling capacity.  

 

Phase 3 would increase liquid stream capacity to 3.0 mgd maximum monthly flow and 

6.0 mgd peak day flow. 

 

General Sewer Plan, March 2013, Wallis Engineering 

 

The 2013 General Sewer Plan provided an evaluation of the City’s sewerage system and 

its ability to accommodate 20-year projected flows and loadings.  The 2013 Plan 

provided recommendations for collection system improvements. In addition, the 2013 
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Plan reevaluated the timeline for the WWTP improvements based on the updated growth 

projection 

 

Draft General Sewer Plan Update, July 2019, City of La Center 

 

The 2019 Draft General Sewer Plan update was intended to address the Ecology’s 

comments on the 2013 General Sewer Plan. The 2019 Draft Plan was prepared to 

establish the future service area, estimate flow and loading projections, analyze the sewer 

collection and treatment systems and their operation, and recommend improvements to 

correct deficiencies and meet future service needs. The analysis and recommended 

improvements in the 2019 Draft Plan are primarily based on the previous work in 2008 

Facility Plan and 2013 General Sewer Plan. This Plan was never completed or approved 

by Ecology. 

 

Clark County Coordinated Water System Plan Update, November 2011, Clark County 

Water Utility Coordinating Committee  

 

The 2011 Water System Plan presents an inventory of existing facilities, evaluates the 

current and future water demand, describes compliance with the water reservation 

program and water rights and source reliability, assesses drinking water quality, and 

recommends capital improvements to meet demand and address system deficiencies.  In 

addition, the Plan provides recommendations for the operation and maintenance of the 

water system.   
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CHAPTER 2 

 

LAND USE, POPULATION PROJECTIONS AND SERVICE 

AREA CHARACTERISTICS 
 

INTRODUCTION 
 

This chapter defines the sewer service area evaluated in this Plan and presents population 

projections and land use.  Various natural features of the service area are discussed, 

including topography, geology, soils, climate, sensitive areas, floodplains, wetlands, air 

quality, and surface and ground water resources.  Information regarding the public 

utilities available in the area is also presented. 

 

The planning period for this Plan is from 2023 through 2043 to provide consistency with 

population projections and other planning documents. 

 

SERVICE AREA  
 

The City of La Center is located approximately 15 miles north of Vancouver, 

Washington, 3 miles east of Interstate 5, along the north bank of East Fork of the Lewis 

River. 

 

The sewer service area for the City of La Center (study area for this Plan) consists of 

the City’s Urban Growth Area (UGA) and City limits as shown on Figure 2-1.  The 

City uses the term UGA to specifically refer to the areas outside of the current city 

limits that are within the UGA.  Clark County currently has zoning and land use 

jurisdiction over these unincorporated areas.  The City limits encompass 

approximately 1,697 acres and the UGA consists of an additional 146 acres, for a 

total service area of 1,843 acres.   

 

NATURAL FEATURES OF THE SEWER SERVICE AREA 
 

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

precipitation, soils, geology, steep slope and site-sensitive areas, such as floodplains, and 

wetlands.  The natural features of the service area will have an impact on the design and 

siting of wastewater collection and treatment facilities. 

 

TOPOGRAPHY 

 

The topography is dominated by the East Fork Lewis River (the River), which essentially 

splits the study area into distinct north and south sections.  The study area is well defined 

by drainage ways flowing to the river.  In general, the area north of the river is less 

fragmented by the drainage ways, the most significant is Brezee Creek.  The area on the 
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south side of the river is extremely fragmented by McCormick Creek and its side 

drainage ways.  Figure 2-2 shows the topography of the La Center area based on United 

States Geological Survey (USGS) maps. Elevations vary from approximately 40 feet at 

the Wastewater Treatment Plant to 400 feet within the Urban Growth Area.    

 

SOILS AND GEOLOGY 

 

La Center lies in the Portland basin physiographic region, near the junction of major 

geologic units of sedimentary rocks of the Upper Tertiary and volcanic rocks of the 

Lower Tertiary periods. The basin is layered with well-sorted sand, clay and gravel from 

the Missoula floods. 

 

Surface geology will determine the stability, strength, and permeability of soils, which 

impacts the suitability of land for building construction and on-site sewage systems.  

Alluvial deposits composed of sand and gravel have been identified in the Columbia and 

East Fork Lewis River floodplain. Figure 2-3 provides a map of the soil types, based on 

the United States Department of Agriculture, Soils Conservation Service.  As shown, 

there are a wide variety of soils in the area, predominantly Gee Silt Loam or Hillsboro 

Silt Loam. Silt Loams are a mixture of silt and clay. They are moderately stable cohesive 

soils, medium-textured, moderately well-drained, and of moderate permeability in the 

upper layer, and lower permeability in the lower layers.  These soils have slow surface 

runoff and generally low erosion hazards.  

 

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 defines 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.  Figure 2-4, Wetlands Map, shows that the 

majority of the wetlands are along the East Fork of the Lewis River and along the area 

called “La Center Bottoms.”   

 

SENSITIVE AREAS 

 

Areas susceptible to erosion and landslides are shown in Figure 2-5. They are generally 

steeply sloped areas associated with the various drainage ways to the river, or areas that 

are susceptible to landslides due to topographic, geologic, and/or hydrologic conditions. 

These areas are designated by La Center and the County as unsuitable for most structures.  

 

The existing treatment plant is located just above the 100-year floodplain of the river.  

The 100-year flood elevation for the river is at an elevation 33 feet above mean sea level.   
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CITY LIMITS
UGA
WATER
PARCELS

GROUP, SOIL CLASS
<all other values>
CtA, Cloquato
CvA, Cove
CwA, Cove
Fn, Fill Land
GeB, Gee
GeD, Gee
GeE, Gee
GeF, Gee
HcB, Hesson
HcD, Hesson
HcE, Hesson
HcF, Hesson
HgB, Hesson
HgD, Hesson
HhE, Hesson
HlA, Hillsboro
HlB, Hillsboro
HoA, Hillsboro
HoB, Hillsboro
HoC, Hillsboro
HoD, Hillsboro
HoE, Hillsboro
HoG, Hillsboro
McB, Mcbee
MnA, Minniece
MnD, Minniece
MoA, Minniece Variant
NbA, Newberg
OdB, Odne
OeD, Olequa
OeE, Olequa
OeF, Olequa
OhD, Olequa
OhF, Olequa
OlB, Olympic
OlD, Olympic
OlE, Olympic
OlF, Olympic
OmE, Olympic
OmF, Olympic
OpC, Olympic
OrC, Olympic Variant
PhB, Pilchuck
PuA, Puyallup
Rc, #N/A
Rk, Rockland
Ro, Rough Broken Land
SaC, Salkum
SlB, Sara
SlD, Sara
SlF, Sara
SmA, Sauvie
SmB, Sauvie
SnA, Sauvie
SpB, Sauvie
Sr, Semiahmoo
Su, Semiahmoo Variant
W, Water
WaA, Washougal
WgB, Washougal
WgE, Washougal
WhF, Washougal
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CLIMATE 

 

La Center has a mild climate typical of the valleys between the coast range and Cascade 

Range in Oregon and Washington, with local weather occasionally influenced by the 

effects of the Columbia River Gorge, bringing in heat and cold from the East. The 

National Oceanic and Atmospheric Administration (NOAA) collects data from a nearby 

weather station in La Center.  Climate data from this station averaged over a 40-year 

period is summarized in Table 2-1.  Winters are wet and mild.  Snow falls occasionally, 

but usually melts within a few days. Precipitation averages approximately 70 inches 

annually, most of which falls in the 6-month period between November and April.    

 

TABLE 2-1 

 

Average Precipitation and Temperature(1) 

 

Month 

Average 

Precipitation 

(inches) 

Average 

Temperature 

(°F) 

January 9.9 40.2 

February 7.7 42.8 

March 7.7 47.0 

April 5.7 51.9 

May 3.8 57.3 

June 2.7 62.3 

July 0.9 65.2 

August 1.1 63.3 

September 2.8 56.7 

October 5.9 48.6 

November 11.0 41.8 

December 9.3 39.1 

Annual Total 68.5 N/A 

Annual Average N/A 51.3 
(1) Climate data is from the Merwin Dam weather station, NOAA 

Climatological Data, for the years 1982 through 2022. 

 

GROUNDWATER  

 

Groundwater levels in the study area are generally very high.  During wet weather, the 

groundwater elevation is only a few feet below the ground surface.  One result is 

numerous springs discharging in the drainages flowing to the East Fork Lewis River.  

The high groundwater levels result in infiltration and inflow.   
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SURFACE WATER 

 

The City of La Center and its UGA are located in the East Fork Lewis River Drainage 

Basin which is a portion of the Water Resource Inventory Area 27 (WRIA 27).  The East 

Fork Lewis River flows from the southwest portion of the Gifford Pinchot National 

Forest through Clark County past the town of Yacolt and City of La Center before joining 

the Lewis River main stem below the City of Woodland. The La Center WWTP 

discharges effluent to the East Fork Lewis River at latitude 45º51'34" N and longitude 

122º40'13" W, at approximately River Mile 3.2. 

 

WATER SYSTEM 
 

La Center’s water system is shown in Figure 2-6.  The Clark County PUD operates a 

water system that supplies potable water to the City.  The PUD has added wells and 

reservoirs and continue to increase the capacity of the water system to provide service to 

over 200 square miles including the La Center UGA.  The source of the water is from 

wells that are both inside and outside of the City’s UGA and are part of a regional 

system.  Chlorination was provided for disinfection.   

 

ZONING AND LAND USE 
 

Figure 2-7 provides a map of zoning for the service area.  The breakdown of the zoning 

can be seen in Table 3-2.  The majority of the area is residential, with commercial activity 

concentrated in the downtown core area and industrial development concentrated along 

I-5.  

 

TABLE 2-2 

 

Existing Zoning in Service Area 

 

Land Use 

Designation Land Use Category Acreage 

% of Total 

Acreage 

LDR-7.5 Low Density Residential  994.2 53.9% 

MDR-16 Medium Density Residential  81.4 4.4% 

R-12 Residential  12.2 0.7% 

R1-6 Single-Family Residential  29.8 1.6% 

R1-7.5 Single-Family Residential  52.8 2.9% 

R1-10 Single-Family Residential  8.1 0.4% 

R1-20 Single-Family Residential  32.5 1.8% 

JP Junction Plan  260.6 14.1% 

RP Residential/Professional  73.6 4.0% 

MX Mixed Use  58.4 3.2% 

C-1 Downtown Commercial  27.8 1.5% 

UP Urban Public Facilities  101.9 5.5% 
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TABLE 2-2 – (continued) 

 

Existing Zoning in Service Area 

 

Land Use 

Designation Land Use Category Acreage 

% of Total 

Acreage 

PF Public Facilities  0.4 0.02% 

P/OS Parks/Open Space  108.3 5.9% 

Water Water 1.1 0.1% 

AG-20 Agriculture-20  0.03 0.002% 

Total 1,843 100% 

 

POPULATION PROJECTIONS 
 

CURRENT POPULATION 

 

The 2022 census data were released in April 2022 and are accounted for in the 

subsequent tables and calculations, as summarized in Table 2-3. 

 

TABLE 2-3 

 

City Historical Population 2000 to 2022 

 

Year Population(1) Additions/Subtractions Annual Growth Rate 

2000 1,743   

2001 1,834 91 5.2% 

2002 1,909 75 4.1% 

2003 1,952 43 2.3% 

2004 2,076 124 6.4% 

2005 2,174 98 4.7% 

2006 2,463 289 13.3% 

2007 2,504 41 1.7% 

2008 2,572 68 2.7% 

2009 2,607 35 1.4% 

2010 2,955 348 13.3% 

2011 2,980 25 0.8% 

2012 3,026 46 1.5% 

2013 3,052 26 0.9% 

2014 3,077 25 0.8% 

2015 3,108 31 1.0% 

2016 3,144 36 1.2% 

2017 3,218 74 2.4% 

2018 3,281 63 2.0% 

2019 3,404 123 3.7% 
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TABLE 2-3 – (continued) 

 

City Historical Population 2000 to 2022 

 

Year Population(1) Additions/Subtractions Annual Growth Rate 

2020 3,424 20 0.6% 

2021 3,605 181 5.3% 

2022 3,835 230 6.4% 

Average 3.7% 

 

The population has increased an average of approximately 3.7 percent per year over the 

past 22 years and 2.4 percent over the past 10 years.  This population increase has been a 

result of development within the existing city limits as well as some annexations.  

 

PROJECTED FUTURE POPULATION 

 

The 2016 City Comprehensive Plan effectively utilized an annual population growth rate 

of 4.3 percent. After consulting with City staff, a 4.0 percent annual population growth 

rate will be used in this report to better reflect observed growth pattern.  This growth rate 

is also in line with the County projected annual growth rate of 4.4 percent for La Center 

UGA. 

 

It is considered highly unlikely that all residentially zoned areas in the City of La Center 

will be redeveloped over the next 20 years.  However, the proposed growth rate will 

allow for the service to developed areas presently outside the city limits within the UGA, 

that are presently served by septic tanks or other types of on-site treatment and disposal.  

These areas may be annexed to the City, or merely receive sewer service.   

 

Table 2-4 shows the projected future population at 5-year increments for the 20-year 

planning period for the City of La Center based on the 4.0 percent annual growth rate. 

 

TABLE 2-4 

 

City of La Center Projected Population 

 

Year City Population(1) 

2023 3,988 

2028 4,852 

2033 5,904 

2038 7,183 

2043 8,739 
(1) Includes city limits and areas that 

could potentially be annexed by 

the City. 
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CHAPTER 3 

 

REGULATORY REQUIREMENTS 
 

Federal and state regulatory requirements were used in developing the design criteria for 

improvements to the wastewater collection, treatment, and disposal facilities for the City. 

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

planning, design, and approval of improvements discussed in this plan.  
 

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. Chapters 6 and 7 contain more 

detailed information regarding wastewater collection and treatment system and biosolids 

management regulations.  

 

FEDERAL AND STATE STATUTES, REGULATIONS, AND 

PERMITS  
 

This section discusses some of the various federal and state laws that may affect 

wastewater system construction and operations, 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 Water Pollution Control State Revolving Fund 

(SRF) that provides low-cost financing for a range of water quality infrastructure 

projects. 
 

Effluent Discharge Requirements 

 

The National Pollutant Discharge Elimination System (NPDES) program was established 

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

administers NPDES permits for the U.S. Environmental Protection Agency (EPA).  Most 

NPDES permits have a 5-year term and place limits on the quantity and quality of 

pollutants that may be discharged to water bodies.  
 

The State of Washington administers the federal effluent limitations through the NPDES 

program. All wastewater discharges into the waters of the state must be permitted through 

the Department of Ecology with an NPDES permit. The current City of La Center 
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WWTF NPDES Permit WA0023230 and fact sheet are attached as Appendix B.  The 

permit was issued in 2015 and expired January 31, 2021, but is still considered to be in 

effect.  The City’s current NPDES permit effluent limitations are summarized in 

Table 3-1. 

 

TABLE 3-1 

 

Summary of City WWTF NPDES Permit Effluent Limits 

 

Parameter Average Monthly Average Weekly 

Biochemical Oxygen 

Demand (5-day) (BOD5 ) 

30 milligrams/liter (mg/L) 

173 lbs/day (phase 1A) 

260 lbs/day (phase 1B) 

85% removal of influent BOD5 

45 mg/L 

260 lbs/day (phase 1A) 

390 lbs/day (phase 1B) 

 

Total Suspended Solids 

(TSS) 

30 mg/L 

161 lbs/day (phase 1A) 

237 lbs/day (phase 1B) 

85% removal of influent TSS 

45 mg/L 

242 lbs/day (phase 1A) 

356 lbs/day (phase 1B) 

 

Parameter Minimum Maximum 

pH 6.0 standard units 9.0 standard units 

Parameter Monthly Geometric Mean 7-Day Geometric Mean 

Fecal Coliform Bacteria 100/100 milliliter (mL) 200/100 mL 

Phase 1A Limits Average Monthly Maximum Daily 

Total Ammonia  

(as NH3-N) 

3.6 mg/L (June - October)  

13.9 mg/L (November - May) 

8.1 mg/L   

(June - October)  

31.3 mg/L   

(November - May) 

Phase 1B Limits Average Monthly Maximum Daily 

Total Ammonia  

(as NH3-N) 

3.0 mg/L (June - October)  

10.9 mg/L (November - May) 

6.8 mg/L   

(June - October)  

24.7 mg/L   

(November - May) 

 

The permit identifies the following limits for influent flow and load:  
 

• Maximum month flow – 0.69 mgd (phase 1a), 1.04 mgd (phase1b) 
 

• Peak Day Flow– 1.29 mgd (phase 1a), 1.94 mgd (phase1b) 
 
• Maximum month BOD5 loading – 1,297 lbs/day (phase 1a), 1,804 lbs/day 

(phase1b) 
 
• Maximum month TSS loading – 1,070 lbs/day (phase 1a), 1,581 lbs/day 

(phase1b) 
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• Maximum month Ammonia (total as Nitrogen) loading – 194 lbs/day 

(phase 1a), 292 lbs/day (phase1b) 

 

More information about water-quality permitting is provided in the Surface Water 

Quality Standards discussion later in this chapter. 

 

Industrial Pretreatment/Source Control  

 

Section 307 of the CWA established the National Pretreatment Program; 40 CFR Part 

403 lists the federal pretreatment requirements.  This program is designed to protect 

publicly owned treatment works (POTW) from pass-through of pollutants or interference 

with the treatment process from industrial or other non-residential discharges that are not 

“domestic-equivalent” (similar in quality to domestic wastewater). 
 

If considered significant, industrial discharges to municipal wastewater 

collection/treatment systems are typically addressed in State Waste Discharge Permits 

(SWDPs).  There are currently no SWDPs issued to facilities in the City’s service area. 

 

The NPDES Permit requires the City is to submit one Industrial User Survey per permit 

cycle.  The survey must list all existing, new and proposed significant industrial users 

(SIUs) and potential significant industrial users (PSIUs) discharging or proposing to 

discharge to the City’s sewer system.  The NPDES Permit states that the City must 

develop a list of SIUs and PSIUs by means of a telephone book search, a water utility 

billing records search and a physical reconnaissance of the service area. 

 

Total Maximum Daily Loads 

 

The CWA requires states to establish (Total Maximum Daily Load) TMDL programs for 

parameters not meeting applicable surface water quality standards as identified on 

Section 303(d) water quality impaired lists.  A TMDL specifies the maximum amount of 

a pollutant that a waterbody can receive and still meet the water quality standards.  A 

TMDL also identifies the sum of allowable loads of a single pollutant from all point and 

nonpoint sources, and determines a margin of safety to ensure protection of the 

waterbody in case there are unknown pollutant sources or unforeseen events that may 

impair water quality.  

 

The East Fork Lewis River and its tributaries are listed on the state’s polluted waters list 

(303d list) for warm water temperatures and fecal coliform bacteria problems.  However, 

the Department of Ecology is still developing the TMDL Implementation Plan. 
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FEDERAL AND STATE STANDARDS FOR USE OR DISPOSAL OF SLUDGE 

 

The City treats biosolids to Class A standards by mechanical drying of sludge.  An 

evaluation of alternatives for the City’s future biosolids treatment and management is 

provided in Chapter 8. 

 

The generation and use of biosolids, and the disposition of solid waste in general 

generated from wastewater treatment plants (WWTFs), is subject to both federal and state 

regulations.  The following information is provided to guide the City in its biosolids 

management efforts. 

 

Federal Basis of Regulations 

 

Based on the 1977 and 1987 amendments to the Clean Water Act, the U.S. 

Environmental Protection Agency (EPA) established requirements for the final use and 

disposal of municipal sewage sludge, published in 1993 under 40 CFR 503.  These 

regulations identify three methods for legal disposal or final use of sewage sludge:  

surface disposal, land application, and incineration.  For each of the three methods of 

disposition, EPA has identified pollutant limits, operational standards, management 

practices, monitoring, and recordkeeping and reporting requirements.  Under the 503 

regulations, the EPA placed considerable emphasis on the beneficial use of sludge 

through a properly managed land application program.  

 

Washington State Regulations 

 

Washington State regulates biosolids under Chapter 70.95J of the RCW. Washington 

does not have fully delegated authority from the EPA, but has the authority to issue 

separate state permits for biosolids management.  Chapter 70.95J recognizes biosolids as 

a valuable commodity, and specifies implementation of a program that maximizes 

beneficial use.  The state requirements are found in Chapter 173-308 of WAC.  The state 

program meets federal minimum requirements and has added requirements including, but 

not limited to, the following: 

 

• Biosolids must not contain a significant amount of manufactured inerts 

(e.g., plastics, debris). Typically, and in the City’s case, this requirement is 

met by screening the wastewater at the municipality’s treatment plant. 

 

• For all practical purposes, the state rule does not allow biosolids to be 

disposed of (e.g., landfill) on a long-term basis. 

 

• Biosolids generators and all entities managing biosolids must obtain a 

state permit and pay permit fees. 
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Implementation at State Level 

 

In 1998, the State of Washington promulgated WAC 173-308 “Biosolids Management” 

governing the use and disposal of sewage sludge.  Most of the requirements in the federal 

regulations pertaining to pollutant limits, pathogen reduction, vector attraction reduction, 

operational standards, and management practice are in essentially the same form within 

the state regulation.  The state regulation requires that any facility generating municipal 

sewage sludge or material derived from municipal sewage sludge obtain clearance under 

the State General Permit for Biosolids Management. 

 

Requirements for Land Application 

 

There are three fundamental elements in the federal and state biosolids management 

regulations that establish minimum criteria for land application of biosolids: 

 

1. Pollutant Concentrations and Application Rates 

2. Pathogen Reduction Measures 
3. Vector Attraction Reduction Measures 

 

Pollutant Concentrations 

 

Maximum allowable concentrations for nine heavy metals are listed in Table 3-2.  If a 

biosolids sample exceeds the ceiling concentration of any of the nine heavy metals, it 

cannot be land applied.  A lower pollutant threshold concentration is required for 

Exceptional Quality (EQ) biosolids, as shown in Table 3-2.  If biosolids are shown to be 

within these concentrations, they may be eligible for relatively unrestricted land 

application, providing they meet the Class A biosolids requirements and vector attraction 

reduction requirements given below.   

 

TABLE 3-2 

 

Allowable Biosolids Trace Pollutant Concentrations for Land Application(1) 

 

Element Symbol 
Ceiling Concentration 

(mg/kg)(1) 
EQ Limit 

(mg/kg)(2) 
Arsenic As 75 41 
Cadmium Cd 85 39 
Copper Cu 4,300 1,500 
Lead Pb 840 300 
Mercury Hg 57 17 
Molybdenum Mo 75 75(4) 

Nickel Ni 420 420 
Selenium Se 100 100 
Zinc Zn 7,500 2,800 
(1) WAC-173-308-160 Table 1. 
(2) WAC-173-308-160 Table 3. 
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Cumulative and annual trace pollutant loading rates are designated for nine heavy metals 

(Table 3-3).  Once a cumulative loading limit is reached for a particular limiting 

pollutant, the land may no longer receive biosolids containing any level of the limiting 

pollutant.  EQ biosolids are not subject to cumulative loading limits.  Assuming that the 

pollutant concentrations in the City’s biosolids are consistent with the concentrations 

reported in Table 3-3, the cumulative loading limits will not be a concern for the City’s 

land application sites. 

 

TABLE 3-3 

 

Biosolids Pollutant Loading Limits for Land Application(1) 

 

Pollutant Symbol 

Cumulative Pollutant 

Loading Rate  

(Dry Weight Basis),  

kg/ha 
Arsenic As 41 
Cadmium Cd 39 
Copper Cu 1500 
Lead Pb 300 
Mercury Hg 17 
Nickel Ni 420 
Selenium Se 100 
Zinc Zn 2800 
(1) WAC-173-308 -160 Tables 2. 

 

It is possible that future regulations will be imposed for microconstituents, or trace 

organic compounds in biosolids.  There is some concern regarding leaching from 

biosolids and into ground, surface, an ultimately drinking waters.  Many communities in 

the U.S., particularly in the Midwest and Northeast where environmental groups and the 

media are raising concerns, are postponing major capital expenditures associated with 

biosolids due to the uncertainty associated with this issue.  EPA is in the process of 

evaluating the risks of trace organic compounds in biosolids, in particular PFAS 

(perfluoroalkyl substances), colloquially knows as “forever chemicals” for their 

persistence.  Many industrial and consumer products are known to contain, and serve as 

sources of, PFAS, including carpet cleaning and treatment products, stain resistant and 

porous waterproofing materials, treated paper food packaging, non-stick cookware, 

treated floor waxes and sealants, cosmetics and firefighting foams.   

 

Although there may be some new regulations associated with biosolids, and impacts to 

how they are managed, ultimately, implementation of PFAS source control, implemented 

for commercial dischargers and for consumer products, is expected to be the major 

impact of the risk analysis.  The PFAS issue does present some uncertainty for biosolids 

planning for the City.  None of the Class A or Class B treatment options considered in 
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Chapter 8 would significantly reduce PFAS concentrations.  Only combustion and 

oxidation processes like incineration and pyrolysis have been shown to remove PFAS. 

 

Pathogen Reduction Measures 

 

In order for biosolids to be land applied, they must meet specific criteria demonstrating a 

minimum level of treatment to reduce the density or limit the growth of pathogenic 

bacteria.  By meeting these minimum criteria, a biosolids sample is referred to as meeting 

Class B pathogen reduction requirements.   

 

A higher level of treatment, known as a process to further reduce pathogens (PFRP), will 

permit biosolids to meet Class A pathogen reduction requirements.  When biosolids meet 

the Class A standard, they may be eligible for relatively unrestricted land application, 

provided they meet the EQ trace pollutant limits described above in Table 3-2 and the 

vector attraction reduction requirements as described below in Table 3-6.  

 

The City’s WWTP meets the Class B standards through digestion, and follows that 

process with mechanical drying to meet Class A standards.  The pathogen reduction 

requirements appropriate for these two processes (aerobic digestion for Class B and 

mechanical drying for Class A) are shown in Tables 3-4 and 3-5, respectively. 

 

TABLE 3-4 

 

Class B Pathogen Reduction Requirements Relevant for Aerobic Digestion  

 

Alternative 1 

Fecal coliform are less than 2,000,000 most probable number (MPN) or 

2,000,000 colony-forming units per gram of total solids. Seven samples 

are collected at each sampling event. Geometric means are used to 

determine compliance. 
Aerobic  

Digestion 

Biosolids are agitated with air or oxygen to maintain aerobic conditions 

for a specific time and at a specific temperature, ranging from 40 days 

at 20 degrees C to 60 days at 15 degrees C. 
 



Gray & Osborne, Inc., Consulting Engineers 

3-8 City of La Center  

July 2023 General Sewer Plan Update 

TABLE 3-5 

 

Class A Pathogen Reduction Requirements Relevant for Heat Drying 

 

All Alternatives 
Fecal coliform <1,000 MPN per gram total solids, or salmonella 

<3 MPN per 4 grams total solids. 

Heat Drying 

Biosolids are dried by direct or indirect contact with hot gases to 

reduce the moisture content to 10 percent or lower.  Either the 

temperature of the biosolids particles exceeds 80 degrees C or the 

wet bulb temperature of the gas in contact with the biosolids as it 

leaves the dryer exceeds 80 degrees C. 
(1) Biosolids stabilized to these standards meet Class A pathogen reduction requirements if the end 

product has: 
• Fecal coliform <100 MPN per gram total solids; or 

• Salmonella <3 MPN per 4 grams total solids. 

 

Vector Attraction Reduction Measures 

 

The third minimum requirement for biosolids to be land applied is the vector attraction 

requirement.  This measure is designed to make the biosolids less attractive to disease-

carrying pests such as rodents and insects.  These measures typically reduce the liquid 

content and/or volatile solids content of the biosolids or make the biosolids relatively 

inaccessible to vector contact by soil injection or tilling.  A total of ten vector attraction 

reduction alternatives are available for land-applied municipal sewage.  Table 3-6 

summarizes the Vector Attraction Alternatives relevant for the City’s biosolids.  

  

If biosolids meet the lower pollutant threshold limits (EQ limits), Class A pathogen 

reduction requirements, and vector attraction reduction requirements, they are eligible for 

relatively unrestricted application.  Biosolids of this type are referred to as “Exceptional 

Quality.”  If biosolids meet the higher pollutant threshold limits, Class B pathogen 

reduction requirements, and vector attraction reduction requirements, they can then be 

land applied but are subject to a number of restrictions regarding public contact and 

ultimate crop use. 
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TABLE 3-6 

 

Vector Attraction Reduction Alternatives Relevant for 

Aerobic Digestion and Heat Drying  

 

No. Description 
1. Biosolids digestion process with >38 percent volatile solids reduction. 

2. 

Test end product of an aerobic digestion process: 40-day anaerobic test at 30 to 

37 degrees C. Acceptable stabilization if <15 percent volatile solids reduction 

occurs during the test. 

3. 

Test end product of aerobic digestion process having <2 percent solids: 30-day 

aerobic test at 20 degrees C. Acceptable stabilization if <15 percent volatile 

solids reduction occurs during the test. 

4. 

Facilities with aerobic digestion. Specific oxygen uptake rate (SOUR) test using 

end product of digestion process. Acceptable stabilization if uptake is <1.5 mg 

oxygen per total solids per hour at 20 degrees C. 

5. 

Facilities with aerobic digestion. Time/temperature requirement: 14 days, 

residence time at digestion temperatures >40 degrees C with average digestion 

temperature >45 degrees C. 

6. 
Treatment by drying. Can include unstabilized primary wastewater solids. Total 

solids >90 percent before mixing with other materials. 
(1) When septage has not been previously treated in any process other than a septic system. 

 

Land Application Limitations 

 

For Class B biosolids, waiting periods are required to allow time for pathogens to die off 

before harvest.  For Class B biosolids, the following minimum waiting periods apply: 

 

• Minimum of 30 days for a food crop between biosolids application and 

harvest. 

 

• Minimum of 14 months between biosolids application and harvest if the 

biosolids contact the harvested portion of the food crop. 

 

• Minimum of 20 to 38 months between biosolids application and harvest 

for root crops. 

 

It may not be feasible to raise some food crops (e.g., root crops and low-growing fruits 

and vegetables) on sites that use Class B biosolids because the waiting period is more 

than one growing season. 
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Land Application Permitting 

 

WAC-173-308-310 lists permitting requirements for municipalities managing biosolids. 

The primary permit required for biosolids management activities is the Washington state 

General Permit for Biosolids Management.  Treatment works treating domestic sewage 

that apply for coverage under this permit must submit either a complete permit 

application, or a notice of intent which is followed at a later date by complete permit 

information.  The contents of a complete permit application are described in WAC 173-

308-310(5), and in summary include the following:  

 

• A statement of the applicable activity(ies) for which coverage under the 

permit is sought.  
 

• The name of the general permit (Biosolids Management).  

 

• Basic facility information including name, name of contacts, location, and 

relevant jurisdictions.  
 

• Information on other environmental permits.  

 

• Maps showing the location of the facility.  

 

• Biosolids data, including pollutant and nitrogen concentrations, and data 

from existing land application sites.  
 

• A basic description of the applicant’s biosolids management practice.  
 

• Information regarding the specific vector attraction reduction and 

pathogen reduction methods employed. 
 

• Land application plans, as required.  

 

• Information on past, current, and future biosolids production and use.  
 

• Other information the applicant deems helpful or that is required by the 

department.  

 

• Proof of public notice, as required under proposed WAC 173-308-

310(11)(a)(v).  Substantiation of public notice is required for the initial 

application for coverage under the general permit as well as for 

subsequent site-specific land application plans submitted for approval.  
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The permittee must carry out public notice as required under WAC 173-308-310(11), and 

public hearings if required, in accordance with WAC 173-308-310(12), and comply with 

requirements of the State Environmental Policy Act (SEPA) as stipulated under 

WAC 173-308-310(030).  

 

Provisional coverage under the general permit is effective on receipt of a complete permit 

application or notice of intent.  Provisional coverage allows a permit holder to continue 

existing practices in compliance with the basic requirements of the rule and permit. 

Formal coverage is obtained after review and approval of the permit application, 

including any plans submitted with the application, by Ecology.  Review of specific sites 

proposed at a later date may lead to additional conditions in site-specific land application 

plans, which become fully enforceable elements of a facility’s permit coverage on 

approval by the department. 

 

Provisional approval can be granted under WAC 173-308-310(17).  Provisional approval 

is essentially permission to carry on an existing practice or to engage in a new or altered 

practice if certain conditions are met.  Facilities operating under provisional approval 

have standing under the permit but are subject to further review and approval at a later 

time.  They must comply with all applicable standards of the rule and permit, including 

timely submittal of an application or notice of intent.  They must comply with 

requirements of the local health department, and may not obtain provisional approval if 

Ecology objects.  They are not accountable under provisional approval, however, for 

compliance with additional or more stringent requirements that may eventually be 

imposed after final review.  Provisional approval for new operations or for significant 

changes to existing operations operates similar to that for existing operations, except that 

public notice must be carried out and there must be no sustainable objections to a 

proposal. 

 

Biosolids Monitoring 

 

Producers of biosolids are required to monitor for pollutant concentrations, pathogen 

reduction, or vector attraction reduction.  The required monitoring frequencies depend on 

the quantity of biosolids produced.  These rates are summarized in Table 3-7.  Based on 

its rate of biosolids production, the City has a minimum monitoring frequency of 

quarterly. 
 

TABLE 3-7 

 

Minimum Frequency of Monitoring 

 

Annual Biosolids Production (dry tons) Frequency 
Greater than zero but less than 320  Once per year 
Equal to or greater than 320 but less than 1,653 Once per quarter 
Equal to or greater than 1,653 but less than 16,535 Once per 60 days 
Equal to or greater than 16,535 Once per month 
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In WAC 173-308, jurisdictions, such as the City, are defined as being responsible for the 

treatment, transport, use, and disposal of the biosolids produced under its management.  

Therefore, in addition to monitoring biosolids quality, the City is responsible for the 

biosolids it produces from the point of production to the point of land application.  The 

Department of Ecology recommends that in addition to meeting the minimum monitoring 

requirements for biosolids quality, biosolids producers should periodically monitor the 

storage, transport, and land application of their biosolids to ensure that each step 

conforms to State regulations, regardless of whether these activities are being contracted 

to a third party. 

 

Record Keeping and Reporting 

 

The general permit implements requirements for record keeping and reporting in 

accordance with proposed WAC 173-308-290 and –295.  Permit holders must keep 

records of the information used to develop applications for coverage under this permit, 

and must also keep records, including signed certification statements, regarding on-going 

biosolids management practices.  Annual reports are required of all permit holders.  In 

accordance with requirements of federal rules, annual reports from the larger, what are 

sometimes called “major” facilities, are required to be more comprehensive.  The record-

keeping requirement allows for periodic inspection and verification of a facility’s 

performance.  The annual reporting function also supports verification of facility 

practices and allows the collection of information necessary to efficient management of 

the overall state biosolids program. 

 

Site Selection Criteria for Land Application 

 

Land application is a commonly employed alternative for the ultimate disposition of 

biosolids and septage.  Once all criteria have been met for pathogen reduction and vector 

attraction reduction (and additionally for biosolids only, pollutant concentrations), the 

next step is to select a site suitable for biosolids or septage application. 

 

A biosolids application site must meet certain minimum criteria to meet specific 

regulatory requirements as well as minimum functional standards.  This section will be 

divided between site criteria that are specifically dictated by regulation and those criteria 

that are based on agronomic science. 

 

Regulatory Criteria for Land Application Siting 

 

The WAC-173-308 and EPA 503 regulations have specific requirements for Class B 

biosolids application sites, including buffers, prohibited areas.  There may also be local 

land use regulations or policies that apply in specific areas.  Criteria are published in the 

State Biosolids Management Guidelines and the Managing Nitrogen from Biosolids 

manual for Washington State.  They are intended to provide guidance for site selection 

based on those characteristics of a site that make it suitable for sustaining a cover crop.  
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Because a primary concern in land application of both Class A and Class B biosolids is 

prevention of leaching of nitrate to groundwater, a key parameter in determining the 

agronomic rate for land application is the available nitrogen content.  Maintaining a cover 

crop is absolutely essential for a biosolids application program to be successful.  For site-

specific cases, it is usually appropriate to consult with a professional soil scientist or 

agronomist to verify proper application rates or if unique circumstances exist which are 

not addressed by these general guidelines.  

 

PROPOSED CAPACITY, MANAGEMENT, OPERATION AND MAINTENANCE 

REGULATIONS 

 

EPA has proposed a new round of regulations titled Capacity, Management Operation 

and Maintenance (CMOM).  Though the regulations are yet to be formally adopted by 

EPA, some municipalities are anticipating the adoption and have moved forward with 

implementation. CMOM focuses on the failure of collection systems and requires a 

program for long-term financing and repair. Under its authority granted by the federal 

Clean Water Act, EPA seeks to address sanitary sewer overflows (SSO) under the 

CMOM program.  It is expected that elements of CMOM could be incorporated into 

NPDES permits. 

 

In general, the CMOM requirements can be summarized in the following elements: 

 

1. General performance standards including system maps, information 

management, and odor control. 

 

2. Program documentation including the goals, organizational and legal 

authority of the organization operating the collection system. 
 

3. An overflow response plan that requires response in less than 1 hour and is 

demonstrated to have sufficient and adequate personnel and equipment, 

etc.  Estimated volumes and duration of overflows must be accurately 

measured and reported to the regulatory agency. 
 

4. System evaluation requires that the entire system be cleaned on a 

scheduled basis (for example, once every 5 years), be regularly TV 

inspected, and that a program for short- and long-term rehabilitation 

replacement be generated.  EPA has proposed, as a rule of thumb, a 1.5 to 

2 percent system replacement rate which implies that an entire collection 

system is replaced somewhere in the range of a 50- to 70-year time period. 
 

5. A capacity assurance plan that will use flow meters to model Inflow and 

Infiltration (I/I), ensure lift stations are properly operated and maintained, 

and that source control is maintained. 
 

6. A self-audit program to evaluate and adjust performance. 
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7. A communication program to communicate problems, costs, and 

improvements to the public and decision-makers. 
 

EPA is considering some changes in design standards for collection systems including 

requiring that sanitary sewer overflows not occur except in extreme storms.  They have 

also decided that they will not predefine the type of storm, leaving that decision to the 

design engineer. 

 

FEDERAL ENDANGERED SPECIES ACT  

 

Waters of the Lewis River Basin support a variety of fish and wildlife species, including 

several that are currently listed as Threatened or Endangered under the Federal 

Endangered Species Act (ESA). 

 

ESA listings impact activities that affect salmon and trout habitat, such as water uses, 

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

include longer timelines for permit applications and more stringent regulation of 

construction impacts on in-water work and riparian corridors.  The presence of ESA-

listed species and associated critical habitat in the vicinity has the potential to impact 

future WWTF and outfall improvement projects.  

 

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 Assessment (EA) 

or Environmental Impact Statement (EIS) would be required.  NEPA is not applicable to 

projects that do not include a federal component or nexus.  If there is a federal nexus, the 

City will need to follow NEPA procedures in order to obtain any permits required for 

upgrades to the WWTF, which are outlined in the Capital Improvement Plan of this 

document.  

 

When both federal and state licenses or permits are required, then both NEPA and SEPA 

requirements must be met.  WAC 197-11-610 allows the use of NEPA documents to 

meet SEPA requirements.  
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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 Southwest Clean Air 

Agency.  The Southwest Clean Air Agency (SWCAA) is responsible for enforcing 

federal, state and local outdoor air quality standards and regulations in Clark, Cowlitz, 

Lewis, Skamania and Wahkiakum counties of southwest Washington State.   

 

The City’s WWTP has a SWCAA Air Permit requiring it to meet certain limitations on 

emissions from its emergency generator.  

 

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, the negative impacts can be mitigated by 

creating new wetland habitat in upland areas.  If other federal agencies agree, the Corps 

would 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.  This order could affect the siting of 

lift stations and sewer lines. 
 

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 land application 

of wastewater under WAC 246-271.   
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Submission of Plans and Reports for Construction of Wastewater Facilities, 

WAC 173-240  

 

Prior to construction or modification of domestic wastewater facilities, engineering 

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

regulation outlines procedures and requirements for the development of an engineering 

report that 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.  

 

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.  Commonly referred to as the “Orange Book,” 

these design criteria primarily emphasize unit processes through secondary treatment, and 

also include criteria for planning and design of wastewater collection systems.  Any 

expansion or modification of the City’s collection system and/or WWTF will require 

conformance with Ecology criteria unless the City demonstrates that alternate standards 

provide similar reliability and efficacy.  

 

Ecology Reliability Requirements 

 

The Orange Book also presents guidelines for wastewater treatment component design, 

including the number of units required for operation during peak flows.  These 

requirements are derived from federal standards developed by the EPA and published in a 

1974 document entitled Design Criteria for Mechanical, Electric, and Fluid System and 

Component Reliability.  Table 3-8 presents Ecology criteria for designation of WWTFs 

into three reliability classes based on the nature or their receiving water.  Per the NPDES 

Permit and fact sheet, the City’s WWTF has a reliability classification of Class II. 

Reliability criteria for WWTF in Class II are presented in Table 3-9. 
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TABLE 3-8 

 

Reliability Classifications from the Orange Book 

 

Reliability 

Class Guideline 

I 

These are works whose discharge or potential discharge: (1) is into public 

water supply, shellfish, or primary contact recreation waters; or (2) as a 

result of its volume and/or character, could permanently or unacceptably 

damage or affect the receiving waters or public health if normal 

operations were interrupted.  

 

Examples of Reliability Class I works are those with a discharge or 

potential discharge near drinking water intakes, into shellfish waters, near 

areas used for water contact sports, or in dense residential areas. 

II 

These are works whose discharge, or potential discharge, as a result of its 

volume and/or character, would not permanently or unacceptably damage 

or affect the receiving waters or public health during periods of short-

term operations interruptions, but could be damaging if continued 

interruption of normal operations were to occur (on the order of several 

days).  

 

Examples of a Reliability Class II works are works with a discharge or 

potential discharge moderately distant from shellfish areas, drinking 

water intakes, areas used for water contact sports, and residential areas. 

III These are works not otherwise classified as Reliability Class I or Class II. 
Source:  The Orange Book (Ecology, 2008), Paragraph G2-8. 

 

TABLE 3-9 

 

Reliability Requirements for Class II WWTFs 

 
WWTF Component Class II Requirements 

Mechanically Cleaned Bar 

Screens 

A backup bar screen, designed for mechanical or manual cleaning, shall be 

provided. Facilities with only two bar screens shall have at least one bar 

screen designed to permit manual cleaning. 

Pumps 

A backup pump shall be provided for each set of pumps performing the 

same function. The capacity of the pumps shall be such that, with any one 

pump out of service, the remaining pumps will have the capacity to handle 

the peak flow 

Comminution Facility 

If comminution of the total wastewater flow is provided, an overflow bypass 

with a manually installed or mechanically cleaned bar screen shall be 

provided. 

 

The hydraulic capacity of the comminutor overflow bypass should be 

sufficient to pass the peak flow with all comminution units out of service. 
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TABLE 3-9 – (continued) 

 

Reliability Requirements for Class II WWTFs 

 
WWTF Component Class II Requirements 

Primary Sedimentation 

Basins 

The units shall be sufficient in number and size so that, with the largest-

flow-capacity unit out of service, the remaining units shall have a design 

flow capacity of at least 50 percent of the design basin flow. 

Final Sedimentation 

Basins and Trickling 

Filters 

The units shall be sufficient in number and size so that, with the largest-

flow-capacity unit out of service, the remaining units shall have a design 

flow capacity of at least 50 percent of the design basin flow. 

Activated Sludge Process 

Components.  

1. Aeration Basin. A backup basin will not be required; however, at 

least two equal-volume basins shall be provided. (For the purpose of 

this criterion, the two zones of a contact stabilization process are 

considered as only one basin.)  

 

2. Aeration Blowers/Mechanical Aerators or Rotors. There shall be a 

sufficient number of blowers or mechanical aerators to enable the 

design oxygen transfer to be maintained with the largest-capacity-

unit out of service. It is permissible for the backup unit to be an 

uninstalled unit, provided that the installed units can be easily 

removed and replaced. However, at least two units shall be installed.  

 

3. Air Diffusers. The air diffusion system for each aeration basin shall 

be designed so that the largest section of diffusers can be isolated 

without measurably impairing the oxygen transfer capability of the 

system. 

Disinfectant Contact 

Basins 

The units shall be sufficient in number and size so that, with the largest-

flow-capacity unit out of service, the remaining units shall have a design 

flow capacity of at least 50 percent of the total design flow. 

Electrical Power Supply 

Sufficient to operate all vital components and critical lighting and 

ventilation during peak wastewater flow conditions. Except that the vital 

components used to support the secondary processes (i.e., mechanical 

aerators or aeration basin air compressors) need not be operable to full 

levels of treatment, but shall be sufficient to maintain the biota. 
Source:  The Orange Book (Ecology, 2008), Paragraph G2-9 and G2-10. 

 

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.”  As noted in the NPDES Permit, “this permitted facility must be 

operated by an operator certified by the state of Washington for at least a Class II plant. 

This operator must be in responsible charge of the day-to-day operation of the wastewater 

treatment plant.   
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SURFACE WATER QUALITY STANDARDS (WAC 173-201A) 

 

The Washington State surface water quality standards (Chapter 173-201A WAC) are 

designed to protect existing water quality and preserve the beneficial uses of 

Washington’s surface waters.  Waste discharge permits must include conditions that 

ensure the discharge will meet the surface water quality standards (WAC 173-201A-510). 

Water quality-based effluent limits may be based on an individual waste load allocation 

or on a waste load allocation developed during a basin wide TMDL. 
 

The State adopted revised water quality standards in March 2022.  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 standards 

assign specific uses, such as aquatic life, recreation, or water supply.  Water quality 

standards have been developed for each use for parameters such as fecal coliform, 

dissolved oxygen, temperature, pH, turbidity, and toxic, radioactive, and deleterious 

substances.  The surface water criteria include 29 toxic substances, including ammonia, 

residual chlorine, several heavy metals, polychlorinated biphenyls (PCBs), and 

pesticides.  

 

Discharging to surface water requires an NPDES permit issued by Ecology under 

WAC 173-220. Wastewater treatment plants must generally, at a minimum, meet 

technology-based limits that include 30 mg/L total suspended solids (TSS) and 30 mg/L 

5-day biochemical oxygen demand (BOD5) (typically termed “30-30 limits”). 

Additionally, under WAC 173-201A-060, State Water Quality Standards, 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 

30-30 limits could be added to ensure that the water quality of the receiving water is not 

degraded. 

 

Water Quality Classifications for Fresh Waters 

 

The City’s outfall discharges to the Lewis River at mile 3.2.  The river has established 

use designations upstream from Mason Creek to the headwaters, but not between Mason 

Creek and the mouth.  The Lewis River at the outfall discharge location is classified in 

WAC 173-201A-602 as having the following uses: 

 

• Aquatic Life Uses:  Core Summer Salmonid Habitat 

 

• Recreation Use:  Primary contact recreation 

 

• Water Supply Uses:  Domestic water, industrial water, agricultural water, 

and stock water 

 

• Miscellaneous Uses:  Wildlife habitat, harvesting, commerce/navigation, 

boating, and aesthetics 
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Per WAC 173-201A-600, “all surface waters of the state not named in Table 602 are to 

be protected for the designated uses of:  Salmonid spawning, rearing and migration; 

primary contact recreation; domestic, industrial, and agricultural water supply; stock 

watering; wildlife habitat; harvesting; commerce and navigation; boating; and aesthetic 

values.”  Additional protections apply if the waters are within national parks or 

wilderness areas, or are tributaries to water designated as core summer salmonid habitat. 

These conditions do not apply to the river at the outfall of the La Center WWTP.  The 

critical use designation for purposes of effluent discharge is, therefore, salmonid 

spawning, rearing, and migration. 

 

The East Fork Lewis River and its tributaries are on the 2008 303(d) list of impaired 

water bodies.  The parameters of concern are Fecal Coliform and instream temperatures. 

There are no other nearby point source outfalls.  Significant nearby non-point sources of 

pollutants include livestock and onsite septic systems.    

 

Water quality criteria for the East Fork Lewis River at the City of La Center WWTP 

Outfall are shown in Table 3-10. 

 

TABLE 3-10 

 

Water Quality Criteria for East Fork Lewis River 

at the City of La Center WWTP Outfall 

 

Parameter Surface Water Criteria Value 

Temperature 16 degrees C (7-day average of daily maximum temperatures) 

Dissolved Oxygen >9.5 mg/l (lowest 1-day minimum) 

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

<10 percent increase over background (background >50 NTU 

Dissolved Gas <110 percent of saturation at any point of sample collection 

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

human-caused variation >0.2 standard unit 

Bacteria 

Primary Contact Recreation:  Fecal coliform organism levels 

must not exceed a geometric mean value of 100 colonies/100 mL, 

with not more than 10 percent of all samples (or any single sample 

when less than ten sample points exist) obtained for calculating the 

geometric mean value exceeding 200 colonies/100 mL. 

 

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. 
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Numeric criteria for 29 toxic substances are listed in WAC 173-201A-240.  Criteria are 

listed for 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. 

 

Anti-Degradation Policy 

 

The State’s anti-degradation policy per WAC 173-201A-200 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 and to preserve the excellent natural qualities of the 

water body.  New or expanded actions are 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 are the highest quality “outstanding resource waters.”  Tier III(A) 

prohibits any and all future degradation, or Tier III(B) which allows for de 

minimis (below measurable amounts) degradation from well-controlled 

activities.  

 

Discharge Permits 

 

Discharging to surface water requires an NPDES permit issued by Ecology under 

WAC 173-220. Wastewater treatment plants must generally, at a minimum, meet 

technology-based limits that include 30 mg/L total suspended solids (TSS) and 30 mg/L 

5-day biochemical oxygen demand (BOD5) (typically termed “30-30 limits”).  

Additionally, under WAC 173-201A-060, State Water Quality Standards, 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 

30-30 limits could be added to ensure that the water quality of the receiving water is not 

degraded. 
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Compliance Schedules 

 

When it is not possible to achieve compliance with the standards in WAC 173-201A on 

an immediate basis, 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. 

 

Mixing Zone 

 

It is the policy of the State of Washington to maintain existing beneficial uses of surface 

water by preventing degradation of existing water quality.  However, certain allowances 

are made by Ecology for discharging treated wastewater into a surface water that enable a 

temporary or mitigated degradation to occur.  These allowances are made by establishing 

mixing zones and determining the assimilative capacity of the receiving water.  Ecology 

uses modeling to estimate the amount of mixing within the mixing zone.  A mixing zone 

is the defined area in the receiving water surrounding the discharge port(s), where 

wastewater mixes with the receiving water.  Within mixing zones, the pollutant 

concentrations may exceed water quality numeric standards, so long as the discharge 

does not interfere with the designated uses of the receiving water body.  The pollutant 

concentrations outside of the mixing zones must meet water quality numeric standards. 

The Water Quality Standards (WAC 173-201A-400) allow the Washington State 

Department of Ecology to authorize mixing zones around a point of discharge in 

establishing surface water quality-based effluent limits.  Both “acute” and “chronic” 

mixing zones may be authorized for pollutants that can have a toxic effect on the aquatic 

environment near the point of discharge.  The concentration of pollutants at the boundary 

of these mixing zones may not exceed the numerical criteria for that type of zone. 

 

Through modeling, the potential for violating the water quality standards at the edge of 

the mixing zone and any necessary effluent limits are determined (see Table 3-11).  

Steady-state models are the most frequently used tools for conducting mixing zone 

analyses.  The mixing zones are defined in the Permit as: 

 

• Acute mixing zone – The width of the acute mixing zone is limited to 1/4 

of the river width (21 feet).  The length of the authorized acute mixing 

zone extends 10 feet upstream and 30 feet downstream of the outfall. For 

Phase 1A, the mixing at the acute boundary based on volumetric flow 

limits is 1.8:1 in the “summer,” and 3.3:1 in the “winter.”  For Phase 1B, 

the maximum allowable chronic mixing ratio is 1.5:1 in the “summer”, 

and 2.6:1 in the “winter.” 

 

• Chronic mixing zone – The width of the chronic mixing zone is limited to 

a distance of 1/4 of the width of the river at the outfall location (mixing 

zone width = 21 feet).  The length of the chronic mixing zone extends 

100 feet upstream and 300 feet downstream of the outfall. For Phase 1A, 
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the mixing at the chronic boundary based on volumetric flow limits is 

15.2:1 in the summer, and 44.6:1 in the winter.  For Phase 1B, the 

maximum allowable chronic mixing ratio is 10.4:1 in the summer, and 

29.9:1 in the winter. 

 

TABLE 3-11 

 

Mixing Zone Dilution Factors, La Center WWTP 

 

Criteria 

Phase 1A 

Summer/Winter 

Phase 1B 

Summer/Winter 

Acute Aquatic Life 1.8/3.3 1.5/2.6 

Chronic Aquatic Life  15.2/44.6 10.4/29.9 

Human Health, Carcinogen 15.2/44.6 10.4/29.9 

Human Health, Non-carcinogen 15.2/44.6 10.4/29.9 

 

A Reasonable Potential Analysis (RPA) conducted for the 2016 NPDES Permit 

concluded that there is no reasonable potential to exceed water quality criteria in the 

Lewis River (and thus no need for effluent permit limits) for the temperature and metals. 

However, as shown in Table 3-1, the WWTP does have effluent permit limits for 

ammonia, which were made more stringent in the 2016 Permit.    

 

RECLAIMED WATER STANDARDS 

 

Reclaimed water is the effluent derived from a wastewater treatment system that has been 

adequately and reliably treated, such that it is no longer considered sewage and is suitable 

for a beneficial use or a controlled use that would not otherwise occur.  The legislature 

has declared that “the utilization of reclaimed water by local communities for domestic, 

agricultural, industrial, recreational, and fish and wildlife habitat creation and 

enhancement purposes (including wetland enhancement) will contribute to the peace, 

health, safety, and welfare of the people of the State of Washington.”  Consideration of 

the feasibility of reclaimed water is required in General Sewer Plans. 

 

The legislature approved the Reclaimed Water Use Act in 1992 and codified it as chapter 

90.46 Revised Code of Washington (RCW).  This act initially envisioned treated sanitary 

wastewater as the source of supply for reclaimed water, and encouraged using reclaimed 

water for land application and industrial and commercial uses.  Legislative amendments 

to Chapter 90.46 RCW in 2006 required the development of a new Washington 

Administrative Code (WAC) chapter for reclaimed water.  On January 23, 2018, the 

Department of Ecology adopted a new rule, Chapter 173-219 WAC, Reclaimed Water. 

The Departments of Ecology and Health cooperatively developed this Rule with 

significant input from stakeholders and technical advisory groups.  The Rule sets forth 

minimum standards for reclaimed water projects.  The agencies may incorporate 

additional enforceable conditions into a reclaimed water permit issued under the Rule as 

needed to protect public health and the environment. 
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The Reclaimed Water Facilities Manual defines the water quality standards for reclaimed 

water.  The Reclaimed Water Regulations define three classes of reclaimed water: 

Class A+, Class A, and Class B.  The beneficial use of reclaimed water is limited by its 

classification. Classes of reclaimed water are defined as follows: 

 

“Class A+ reclaimed water” is the highest quality of reclaimed water and can be 

used for Class A and Class B uses.  Class A can be used for Class A and Class B 

beneficial uses. Class B water can be used only for Class B beneficial uses.  

“Class A+ reclaimed water” means a water resource that meets the treatment 

requirements for Class A reclaimed water and any additional criteria determined 

necessary on a case-by-case basis by Washington State Department of Health 

(WDOH) for direct potable reuse.  Class A+ reclaimed water is required for direct 

potable reuse.  

 

“Class A reclaimed water” means a water resource that meets the treatment 

requirements of this chapter, including, at a minimum, oxidation, coagulation, 

filtration, and disinfection.  Membrane Filtration is acceptable in lieu of 

coagulation and filtration.  Class A reclaimed water may be used for: commercial, 

industrial, or institutional toilet and urinal flushing, laundry, public water features 

where public contact may occur; landscape irrigation with direct or indirect public 

access; irrigation of food crops, trees, and fodder in pastures accessed by milking 

animals; discharge to Category II wetlands without characteristics provided 

application rate and supplemental performance standards are met, Category III or 

IV wetlands, constructed wetlands with public access; direct groundwater 

recharge; or recovery of reclaimed water stored in an aquifer.  

 

“Class B reclaimed water” means a water resource that meets the treatment 

requirements of this chapter, including, at a minimum, oxidation, and disinfection. 

Class B Reclaimed water may be used for:  commercial, industrial, and 

institutional uses with environmental contact or where there is restricted access; 

landscape irrigation with restricted access and no human contact; frost protection 

of orchard crops; irrigation of non-food crops, irrigation of orchards, vineyards, 

process food crops, trees or seed crops in pastures not accessed by milking 

animals. 

 

The salient performance standards for Class A and Class B reclaimed water are 

defined in Tables 3-12 and 3-13.  Class A+ reclaimed water requirements must be 

established by jurisdictional health department on a case-by-case basis, and must 

have approval of the WDOH before reclaimed water can be beneficially used for 

direct potable reuse. 
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TABLE 3-12 

 

Minimum Biological Oxidation Performance Standards 

 

Biological Oxidation 

Parameter Minimum Biological Oxidation Performance Standard 

Dissolved Oxygen Must be measurably present 

Parameter Month Average Weekly Average 

BOD5  30 mg/L 45 mg/L 

CBOD5 25 mg/L 40 mg/L 

TSS 30 mg/L 45 mg/L 

Parameter Minimum Maximum 

pH 6 s.u. 9 s.u. 

pH (groundwater recharge) 6.5 s.u. 8.5 s.u. 

 

TABLE 3-13 

 

Class A and B Performance Standards 

 

Parameter 

Class A Reclaimed Water Class B Reclaimed Water 

Monthly Average Sample 

Maximum 

Monthly 

Average 

Sample 

Maximum 

Coagulation/Filtration 

Turbidity 2 NTU 5 NTU Not Applicable Not Applicable 

Membrane Filtration 

Turbidity 0.2 NTU 0.5 NTU Not Applicable Not Applicable 

Disinfection 

Total Coliform 
2.2 MPN/100 mL 

or CFU/100 mL(1) 

23 MPN/100 mL 

or CFU/100 mL 

23 MPN/100 mL 

or CFU/100 mL(1) 

240 MPN/100 mL 

or CFU/100 mL 

Virus Removal 
See disinfection process standards in 

WAC 173-219-340 
Not Applicable Not Applicable 

Denitrification 

Total Nitrogen 10 mg/L 
15 mg/L (Weekly 

Average) 
Not Applicable Not Applicable 

(1) 7-day median value. 

Note:  Numerical values for parameter represent maximum values for monthly average and single sample 

results. 

 

STATE ENVIRONMENTAL POLICY ACT  

 

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

proposed projects in compliance with the State Environmental Policy Act (SEPA), if 

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

regulations.  A SEPA checklist is included in Appendix A of this plan for use in the 

environmental review for the project.  In most cases, a Determination of Non-

Significance (DNS) is issued; however, if a project will have a probable significant 
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adverse environmental impact, an Environmental Impact Statement (EIS) will be 

required.  

 

GROWTH MANAGEMENT ACT 

 

The Washington State Growth Management Act (GMA) was enacted in 1990 and 

requires certain counties and local governments (including Clark County) to plan for the 

population growth that will occur over the next 20 years within an established Urban 

Growth Area.  The GMA also requires cities and the county to classify critical areas 

(wetlands, aquifer recharge areas, fish and wildlife habitat areas, geologically hazardous 

areas, and frequently flooded areas) and to establish development regulations to protect 

these areas. 

 

ACCREDITATION OF ENVIRONMENTAL LABORATORIES (WAC 173-050) 

 

The State of Washington established a requirement that all laboratories reporting data to 

comply with NPDES 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 laboratories may be used for analyses reported for compliance 

with NPDES permits. In planning for an on-site laboratory, staffing must be sufficient to 

allow for QA/QC procedures to be performed.  The City WWTF laboratory is currently 

accredited for testing the following parameters for ammonia, TSS, BOD5, dissolved 

oxygen, pH and fecal coliform. 

 

MINIMAL 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, screenings, and incinerator ash must pass the paint 

filter test.  This test determines the amount of free liquids associated within the solids and 

includes the toxic characteristic leachate procedure (TCLP) test, which determines if the 

waste has hazardous characteristics.  

 

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. 

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

are reviewed by local governments according to State guidelines. 

 

FLOODPLAIN DEVELOPMENT PERMIT 

 

Local governments that participate in the National Flood Insurance Program are required 

to review projects in a mapped floodplain and impose conditions to reduce potential flood 

damage from floodwater.  A Floodplain Development Permit is required prior to 

construction, including projects involving wastewater collection facilities. 

 

HYDRAULIC PROJECT APPROVAL 

 

Under the Washington State Hydraulic Code (WAC 220-110), the 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 City activities such as pipeline 

crossings of streams or WWTF outfall modifications, an HPA will be required. The HPA 

will include provisions necessary to minimize project-specific and cumulative impacts to 

fish. 

 

ON-SITE SEPTIC SYSTEMS 

 

In some cases, wastewater may be treated and disposed of on-site either by individual 

septic systems or community on-site systems.  The City indicates there are a few septic 

systems remaining within the sewer service area.  Options for providing sewer service to 

areas currently unsewered are discussed later in this Plan. 

 

Municipalities, such as cities and counties, are required under the GMA to eventually 

provide wastewater collection services to all residents of the Urban Growth Area that are 

currently not connected.  On-site septic systems should be designed to meet the DOH 

design standards.  Approval of the systems will be made either by Skagit County Health 

Department for systems with a capacity of less than 3,500 gpd, by DOH for systems with 

a capacity between 3,500 gpd and 100,000 gpd, or by Ecology for systems with a 

capacity greater than 100,000 gpd.  The State Board of Health statute that provides the 

authority for DOH to adopt rules for sewage treatment is RCW 43.20. 

 

SEWER ORDINANCES AND PLANNING POLICIES 
 

The City operates its sewer system as described in the City’s Municipal Code 

Chapter 13.10, Sewer System Rules and Regulations. In addition to the City’s municipal 

code, the siting of any wastewater facilities outside the city limits, such as pump stations, 

will have to adhere to Clark County’s planning and zoning policies at the time of 

construction. 
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CHAPTER 4 

 

EXISTING FACILITIES 
 

This chapter summarizes the City’s existing collection system and treatment facilities. 

 

EXISTING COLLECTION SYSTEM  
 

The City’s collection system includes approximately 12.5 miles of 8-inch gravity main, 

2,300 feet of 10-inch gravity main and 2,100 feet of 4-inch force main (per the 2019 draft 

General Sewer Plan).  Figure 4-1 shows the existing collection system.  A larger map of 

the system is included as Appendix C, Existing Basin Map.  

 

Approximately 25 percent of the La Center collection system was built in 1968 and 

constructed with concrete sewer pipe which is prone to infiltration.  In 2009 and 2011, 

sewer pipes were lined with cured-in-place pipe lining (CIPP) to reduce infiltration.  In 

2014, the City also completed a project, which consisted of a contractor applying Silica 

Modified Portland Cement to rehabilitate the inside of 21 manholes.    

 

The collection system utilizes gravity flow as much as possible with the majority of the 

lines sloping toward the treatment facility located on the north bank of the river.  The 

existing collection system has six lift stations.  Lift Station 1, on Aspen Avenue, was 

previously used to pump flows within the treatment plant.  When the plant was upgraded 

in 2010, the pump station was converted to be used for collecting flows coming from the 

west of the facility and the La Center Junction area.  Lift Station 3 is located on John 

Storm Avenue and pumps from subdivisions to a gravity main in Lockwood Creek Road. 

This wastewater then flows by gravity in a sewer line to the north of Stone Creek Drive, 

where along with other gravity sewers, it discharges to Lift Station 2, located at the 

intersection of Stone Creek Drive and 4th Street.  Lift Station 4 is located on the south 

side of La Center Road just west of McCormick Creek.  This station was built in 2017 to 

serve the sewer basin west of the Lewis River up to the I-5 interchange.  The system 

includes a gravity sewer from the l-5 junction to the pump station and two force mains 

that extend east up to and under the La Center Road Bridge and connect to a gravity 

manhole outside the treatment plant.  (Details regarding Lift Station 4 conveyance are 

described in later sections.) 

 

There are two new pump stations built recently to serve La Center north of the Lewis 

River. One is Pump Station 5 (Middle School Pump Station) that serves the basin along 

the north and south side of Lockwood Creek Road west of Highland Road, including the 

new Middle School.  The new force main was connected to the new gravity sewer in 

Lockwood Creek Road.  The gravity sewer in Lockwood Creek Road was extended from 

Heritage Country Estates, which is north of Lockwood Creek Road, to a manhole just 

west of John Storm Road.  The second is Lift Station 6 (River Side Pump Station) which 

was constructed on the south side of Pacific Highway just south of Larsen Road at the 
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northwest end of the City boundary.  This pump station was built as part of the Riverside 

Estates Development.  A new 6-inch diameter force main conveys wastewater from this 

pump station east through private property and on Pacific Highway to a manhole in 

E Avenue.   

 

Chapter 6, Collection System Evaluation, has more information about the delineation of 

drainage basins.  The basins were identified as areas that flow by gravity sewer that drain 

either towards the main roads, the pump stations or directly to the WWTP. 

 

Table 4-1 summarizes data for the lift stations. 

 

TABLE 4-1 

 

Wastewater Lift Station Data 

 

Lift Station Location 

Pump 

Description 

Number 

of 

Pumps 

Approximate 

Capacity 

(each pump) 

Drawdown 

Test 

Capacity(1) 

1 – Treatment 

Plant 

101 Aspen Avenue 

(Treatment Plant)  
10 hp, Flygt 

2, space 

for 3 

950 gpm @ 

39' TDH 
585 gpm 

2 – Stone Creek 
4th Street and Stone 

Creek Drive  
5 hp, Flygt 2 

200 gpm @ 

45' TDH 
130 gpm 

3 – Johnstorm 
NE John Storm Avenue 

and East 1st Circle 
6.5 hp, Flygt 2 450 gpm  

4 – La Center 

Road  
McCormick Creek  

20 hp Flygt 

NP3171-SH3 
2 

207 gpm @ 

148' TDH 
 

5 – Middle 

School 

At La Center Middle 

School 

5 hp Flygt 

NP3102.070 
2 

265 gpm @ 

30.6' TDH 
 

6 – Riverside 1514 NW 339th Street 
11 hp Flygt 

NP3127 
2 1,100 gpm  

(1) Peak design flow with largest pump out of service.  Measured with pump drawdown test in 2015.  

 

PUMP STATION 1 

 

Pump Station 1 is located at the WWTP and is described in that section.  

 

PUMP STATION 2 

 

Pump Station 2, shown in Figure 4-2, receives flow from Pump Station 3 and the 

Riverside Pump Station.  This pump station was upgraded in 2003 and includes a 

concrete wet well with two submersible centrifugal pumps, a submersible level sensor 

and floats.   

 

Operational issues include that the high-level alarm comes on and then the second pump 

kicks on, but then the wet well level is lowered.  There have been no overflows and it is 

thought that the two upstream pump stations discharging at the same time cause the high 
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level in the wet well.  This happens on an irregular basis, maybe every couple of days.  

The second pump coming on is a problem and not consistent with Ecology redundancy 

requirements.  

 

This pump station uses radio for communication. 

 

This pump station does not have a backup generator and is powered by a portable 

generator when the power goes out.  It is preferable to add a generator to this pump 

station; however, the existing site is tight and is located in an easement from the 

neighboring property owner.  The wet well does not have a safety grate.  

 

There is considerable corrosion in the wet well. 

 

 
 

FIGURE 4-2 

 

Pump Station 2 

 

PUMP STATION 3 

 

Pump Station 3, shown in Figure 4-3, includes a concrete wet well with two submersible 

centrifugal pumps, a submersible level sensor and floats.  The station was upgraded with 

new Flygt pumps and a new bypass connection about 2 years ago by a developer.  The 

pump discharges were changed from 4 inch to 3 inch.  

 

The pump station cannot be controlled from the WWTP but can be monitored through 

radio communication. No issues were identified.  The pump station is on a tight site with 

a natural gas-powered generator. 
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FIGURE 4-3 

 

Pump Station 3 

 

PUMP STATION 4 (LA CENTER ROAD PUMP STATION) 

 

Pump Station 4, also known as the La Center Road Pump Station, was built in 2017 and 

includes a concrete wet well with two submersible centrifugal pumps, a submersible level 

sensor and floats.   

 

It does not yet receive flow and is not in operation except for routine exercises.  The 

pump station, shown in Figure 4-4, was constructed to Clark Regional Wastewater 

District standards.  It is operated periodically to discharge infiltration and inflow (I/I) or 

exercised with water that is conveyed into the wet well with a hose.  It has a large 

Bioxide storage tank that is nearly full.  This pump station will start being used as the 

area by the interchange starts being developed.  

 

This pump station uses fiber optics for communication. 

 

The dual discharge lines pump to a gravity sewer south of the Lewis River Bridge that is 

controlled by an electronically operated valve that opens when a certain pressure head is 

reached.  When opened it provides flushing action through the sewer that is hung under 

the bridge and discharges into a manhole at the WWTP, and eventually Pump Station 1.  

The electronics to the valve were damaged when the valve vault was flooded with 

groundwater and need to be replaced.  Until the electronics are replaced, the valve is left 

in the open position. 
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FIGURE 4-4 

 

Pump Station 4 

 

PUMP STATION 5 (MIDDLE SCHOOL PUMP STATION) 

 

Pump Station 5 was built in 2020 and includes a concrete wet well with two submersible 

centrifugal pumps, a submersible level sensor and floats.   

 

This station was constructed as part of the Middle School project.  It was constructed to 

Clark Regional Wastewater District standards.  No issues were identified.  This site was 

not visited due to lack of time available.  This pump station uses radio for communication. 

 

PUMP STATION 6 (RIVERSIDE PUMP STATION) 

 

Pump Station 6, shown in Figure 4-5, was built in 2019 and includes a concrete wet well 

with two submersible centrifugal pumps, a submersible level sensor and floats.   

 

This pump station was constructed as part of the Riverside subdivision development.  It 

was also constructed to Clark Regional Wastewater District standards.  No issues were 

identified in a site visit. 
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FIGURE 4-5 

 

Riverside Pump Station (Pump Station 6) 

 

EXISTING TREATMENT PLANT  
 

HISTORY 

 

La Center owned and operated the sewer system from around 1967 until 1992, when 

Clark Public Utilities (CPU) took over ownership and operation of the system.  CPU 

made several improvements to the sequencing batch reactors process wastewater 

treatment plant (WWTP) in the 1990's, and completely rebuilt the plant in 2004.  La 

Center later purchased the sewer system back from CPU, began operating it in August 

2006 and is continuing to own and operate the utility.  In late 2010, the facility was 

converted to a new Membrane Bioreactor process which produces high quality effluent 

for discharge to the East Fork Lewis River.  One of the prior sequencing batch reactor 

tanks was significantly modified to be part of the membrane bioreactor process.  The 

other was converted to a sludge thickener/digestor.  The new MBR plant kept the former 

sludge digestion basin as well.  Improvements to the solids handling train included 

replacing the belt filter press with a rotary fan press prior to the Fenton sludge dryer and 

improving the air handling components in the biosolids processing area.  The facility 

creates a low moisture content Class A biosolids product suitable for a variety of 

applications.     
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CURRENT TREATMENT PLANT FACILITIES 

 

The treatment and disposal facilities are described in the following paragraphs.  

Figure 4-6 shows an aerial view of the existing Wastewater Treatment Plant.  Figures 4-7 

and 4-8 are the site drawing and the process schematic.  

 

 
 

FIGURE 4-6 

 

Existing WWTP 



Gray & Osborne, Inc., Consulting Engineers 

4-8 City of La Center  

July 2023 General Sewer Plan Update 

 

 
 

FIGURE 4-7 

 

WWTP Site Plan 
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FIGURE 4-8 

 

WWTP Process Schematic 
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Pump Station 1 

 

The purpose of the in-plant pump station is to receive flows from the service area and 

convey them to up the headworks: 

 

• 24-inch gravity sewer line from the wastewater collection system 

• Plant drain pumps 

• Aerated Sludge Storage Basin (ASSB) supernatant 

• Dewatering equipment filtrate 

• Sludge dryer blowdown   

 

The wastewater flows to a wet well with two variable speed submersible pumps.  Each 

pump has its own discharge pipe, check valve, and isolation valve.  The pumps are 

mounted on guide rails mounted to allow for their removal/replacement without entering 

the wet well.  

 

The pumped flows combine into a 12-inch pipe, are measured by a magnetic flow meter, 

and then conveyed to the Headworks for fine screening.  The PLC will monitor flow and 

totalize hourly and daily flow and record the previous day’s totalized flows.  The 

totalized flow values are displayed and logged historically in the HMI.  The HMI also 

displays the continuous measurement flow.  The influent flow sensor/transmitter 

produces a 4-20 mA signal proportional to its calibration range that is received by the 

PLC and scaled from 0 to full scale flow in mgd. 

 

The wet well is accessible through a double-door hatch cover.  A safety grate below the 

hatch covers provides additional safety and a location to rinse pumps when removed. 

 

Table 4-2 summarizes the design data for Pump Station 1.   

 

TABLE 4-2 

 

Pump Station 1 Design Data 

 

Process Unit Value 

Number of pumps 2 

Pump type  Submersible, centrifugal 

Design flow per pump  950 gpm 

Firm capacity(1) 1.4 mgd 

Design TDH 38.6 feet 
(1) Capacity with redundant pump on is 2.7 mgd. 
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Headworks 

 

The WWTP Influent enters the Headworks building through an18-inch gravity line (from 

the majority of the City) and a 12-inch force main from Pump Station 1.  (The majority of 

the flows come into the headworks by gravity sewer.  Pump Station 1 contributes 

~5 percent to the headworks, which will increase as the interchange area is developed.) 

The influent enters a channel that allows the wastewater to flow through one or two 

headworks screens.  The screens can be operated independently with slide gates or can be 

operated in parallel.  Each screen is an Envirocare rotary drum fine screen with 3-mm 

perforated screens with a hydraulic capacity of 6.2 mgd each.  Fine screening is 

accomplished using rotary drum screens to protect the membrane filtration system.  Each 

drum screen has a washer-compactor which cleans the screenings and deposits them into 

a conveyor which transports them to a garbage can for disposal.  The screenings are 

picked up by the local waste management hauler, Waste Connections, Inc.  Slide gates 

upstream and downstream of each fine screen allow either one of the fine screens to be 

taken offline.  

 

No dedicated grit removal facilities are provided; however, area was reserved for future 

grit removal, if deemed necessary.  Flow enters a channel on the discharge side of the 

headworks and a sampler is installed for influent sampling.  Piping for splitting the flows 

for additional treatment trains is installed.  The flow then enters a Parshall flume with 

ultrasonic flow meter for flow measurement prior to entering the recycle channel for 

secondary treatment.    

 

There is an engineered carbon odor control unit for the headworks which provides 12 air 

exchanges per hour.      

 

One issue is that flushable wipes get stuck on the screens.  Also, one screen seems to 

collect more solids than the other.  Influent (and effluent) sampling is timed, not flow 

proportional. 

 

Table 4-3 summarizes the design data for Headworks. 
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TABLE 4-3 

 

Headworks Design Data 

 

Process Unit Value 

General 

Channel width   2 feet 

Channel velocity @ AAF 0.81 ft/sec 

Channel velocity @ MMWWF 1.03 ft/sec 

Channel velocity @ PHF  2.01 ft/sec 

Maximum headloss through headworks 1.78 feet 

Channel solids resuspension required  YES 

Fine Screens 

Type  Rotary drum 

Number 2 

Opening 3 mm 

Capacity (each) 6.2 mgd 

Headloss (each) @ PHF  1.00 feet 

Screening, washing, and compaction Integral to screening units 

Water demand (NPW) (each) 16.4 gpm 

Influent Flow Meter 

Type   Parshall flume 

Number   1 

Throat width 9 inch 

Maximum flume flow capacity 8.0 mgd 

Flow depth @ AAF 6.4 inch 

Flow depth @ MMWWF  7.9 inch 

Odor Control 

Type  Engineered carbon 

Number 1 

Fan capacity 4,200 cfm 

Fan speed Two speed 

 

Process Basins 

 

The influent and recycle flows from the membrane basins combine and enter the process 

basins.  Recycle flows from solids processing also enters in this channel.  The flow is 

split into two process trains.  The WWTP uses the Modified Ludzack-Ettinger (MLE) 

process for the combined removal of BOD, ammonia, and nitrate/nitrite.  The process 

employs a combination of anoxic and aerobic zones.  Each train has an anoxic zone for 

denitrification, a swing zone that can be either anoxic or aerobic, and an aerobic zone for 

TSS, BOD, and ammonia removal.  Mixers are installed in the anoxic and swing zones 

and Aerostrip diffusers are installed in the aerobic and swing zones.  Air is supplied by 

blowers located in the blower room.  One blower provides air for the Process basins and a 
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standby blower is available for use.  The controls are automated through the SCADA 

system.  There is a feed forward pump in each basin which pumps the mixed liquor into 

the membrane basins.  A spare pump is available for installation if needed.  There is a 

submersible pump in each process basin which pumps waste to the Aerated Solids 

Storage Basin.  

 

Filtrate and pressate from solids handling are returned upstream of the anoxic zones. 

Typical TSS in the biological treatment system: 7,250 – 7,500 mg/L in the anoxic and 

pre-air zones, 9,000 mg/L in the MBR tank, and 6,250 mg/L in the post-treatment storage 

tank. 

 

Anoxic Basins 

 

Each anoxic basin is equipped with a submerged differential pressure level transmitter 

and two float switches to detect the liquid level in the basin.  Low and high analog alarm 

level set points are operator-adjustable at the HMI.  The switches serve as backup 

instruments for alarm level detection in the event that a level transmitter is no longer 

functional. 

 

Upon detecting a low liquid level condition an alarm is posted and all rotating equipment 

installed in the basin will shut down until the condition clears.  Upon detecting a high 

liquid level condition an alarm is posted until the condition clears.  Measured liquid level 

is monitored and recorded at all times. 

 

Swing Basins 

 

The swing basins may be placed into one of four control modes at the operator interface:  

 

1. Anoxic Mode – In Anoxic mode no air flow is initiated to the basin 

regardless of measured NADH levels or dissolved oxygen concentrations. 

 

2. Dissolved Oxygen Control Mode – In dissolved oxygen control air flow to 

the basin is regulated to meet the dissolved oxygen demands of the 

hydraulically linked downstream pre-aeration basin. Enabling dissolved 

oxygen control in the swing basin also enables dissolved oxygen control 

for the pre-aeration basin. 

 

3. Symbio® Control Mode – In Symbio® control mode air flow is regulated 

to meet the demands of conditions that favor simultaneous nitrification 

and denitrification. Enabling Symbio® in the swing basin also enables 

Symbio for the hydraulically linked downstream preaeration basin. 

 

4. Air Flow Control Mode – In air flow control mode air flow is regulated to 

meet the demands of an operator-entered air flow set point. 
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Pre-Aeration Basins 

 

Dissolved oxygen probes monitor the temperature and oxygen concentration of the mixed 

liquor in the pre-aeration basins. 

 

The dissolved oxygen transmitters are luminescent style sensors that have been factory 

calibrated.  If the mixed liquor temperature or dissolved oxygen concentration falls below 

operator adjustable limits, an alarm is activated.  Mixed liquor temperature and dissolved 

oxygen concentration are monitored and recorded at all times.  Dissolved oxygen 

concentration is used to modulate the position of the pre-aeration basin air flow control 

valves. 

 

Feed Forward Pumps 

 

Each pre-aeration basin is equipped with one submersible pump for mixed liquor feed 

forward flow.  The feed forward pumps will run continuously unless all downstream 

MBRs are offline or a low level condition is detected in the associated pre-aeration basin. 

 

The feed forward pumps are driven by variable frequency drives (VFDs), Feed forward 

pump motor speed modulates in order to maintain the calculated RAS flow set point.  

 

WAS/EQ Pumps 

 

Each pre-aeration basin is equipped with one submersible pump for transfer of mixed 

liquor to the Aerated Sludge Storage Basin (ASSB).  Each WAS/EQ pump is driven by a 

full voltage non-reversing motor (FVNR). 

 

Waste activated sludge, generated as a by-product of the activated sludge process, is 

wasted directly from the MBR System on a regular basis.  The HMI provides the ability 

to schedule multiple wasting events per day.  The user may enable and disable each event 

schedule and designate a start time and volume to waste for each.  When a scheduled 

WAS event is initiated either automatically or manually, by using the WAS transfer start 

button, the WAS/EQ pumps will start and remain on until the transferred volume equals 

the target volume for that event. 

 

WAS/EQ transfer pump operation will be inhibited upon detection of a high-water level 

condition in the Aerated Sludge Storage Basin. 

 

Table 4-4 summarizes the design data for Process Basins.   
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TABLE 4-4 

 

Process Basins Design Data 

 

Process Unit Value 

Number of basins  2 

Number of Trains/Basin 1 

Basin volume 205, 340 gal 

Sidewater depth  18.0 ft 

SRT 22 days 

MLSS 8,000 - 12,000 mg/l 

WAS 13,100 gal/day 

Number of anoxic zones 2 

Anoxic zone volume (each) 53,690 gal 

Number of swing zones  2 

Swing zone volume (each) 24,490 gal 

Number of aerobic zones  2 

Aerobic zone volume (each) 24,490 gal 

Aeration Equipment 

Process Blowers Phase 1A(1) Phase 1B(1) 

Number 2 (1 + 1 common spare) 2(1 + 1 common spare) 

Capacity (each)  720 scfm 1,600 scfm 

Horsepower (each) 60 hp 100 hp 

Process Basin Diffusers 

Type  Fine bubble membrane 

Capacity 1,600 scfm 

Permeate Pumps 

Number 2 

Type  Self-priming centrifugal 

Capacity per pump 1.50 mgd 

Firm capacity 1.50 mgd 

Total capacity 3.00 mgd 

Total dynamic head 31.0 feet 

Variable frequency drive Yes 

RAS/Feed Forward Pumps  

Number 3 (2 + 1 shelf spare) 

Pump type Propeller 

Capacity per pump 3.64 mgd (2528 gpm) 

Firm capacity 7.28 mgd (5056 gpm) 

Total capacity 7.28 mgd (5056 gpm) 

Total dynamic head 8.2 feet 

Variable frequency drive Yes 
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TABLE 4-4 – (continued) 

 

Process Basins Design Data 

 

Process Unit Value 

WAS/Equalization Pumps 

Number  3 (2 + 1 shelf spare) 

Pump type Submersible 

Capacity per pump 331 gpm 

Firm capacity 662 gpm 

Total capacity 662 gpm 

Total dynamic head 12.2 feet 

Variable frequency drive Yes 
(1) Phase 1A was completed in 2014. The next phase (Phase1B) will be constructed when flows and 

loadings are approaching the Phase 1A design criteria. 

 

MBR Filtration 

 

After biological treatment, Feed Forward Pumps located at the downstream end of the 

Pre-Aeration Basins transfer mixed liquor from the aeration tank to two membrane tanks 

where the liquid portion of mixed liquor is separated from the solids by membrane 

filtration.  The membranes are provided in modules that are called Submerged Membrane 

Units (SMUs).  Each SMU contains a diffuser case and two cassettes with 200 membrane 

plates each.  The cassettes are double stacked.  There are a total of 2,000 membrane 

plates in each basin. 

 

All membranes (Kubota) were replaced in Summer 2022.  The previous membranes 

lasted 12 years.  

 

To prevent solids accumulation on the outside of the membrane surface from slowing the 

filtration process, air scouring (bubbling air across the surface of the filters) is used to 

keep the surface free of solids.  Efficient and equal air scouring is critical to operation. 

Therefore, air scour flow rates are monitored, recorded and controlled. 

 

Because equal air scouring is required, the diffusers integral to each submerged 

membrane unit (SMU) must also be kept clean. Diffusers are kept clean by scouring.  

This process is automatically initiated using an automated Diffuser Cleaning Valve 

(DCV). 

 

There are currently four membrane tanks each capable of containing 5 double stacked 

SMUs.  During construction the decision was made to not place membranes into two of 

the tanks since current flows would not require them.  The construction was developed to 

be completed in two phases.  All piping and controls were installed and the membranes 

can be installed and brought into operation relatively easily.  The first phase (Phase 1A) 
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was completed in 2014.  The next phase (Phase1B) will be constructed when the 

Phase 1A design criteria are approaching.  

 

The following is a summary of the capacity of the plant with Phase 1A and Phase1B.  

 

Phase 1A 

 

The two basins containing the membranes have 5 double stacked SMU units with Kubota 

flat plate membranes.  Air scour is provided by two blowers and the standby blower is 

available for backup.  According to the facility plan the design capacity is shown in 

Table 4-5. 

 

TABLE 4-5 

 

Phase 1A MBR Hydraulic Capacity 

 

Parameter Value 

No. MBR Membrane Basins 2 

No. SMUs per Basin 5 (double-stacked) 

Total SMUs  10 

Max Month Flux at 13o C 10 GFD 

Peak Day Flux at 13o C 18.0 GFD 

Peak Hour Flux at 13o C 26.7 GFD 

Average Hydraulic Capacity per Basin 0.37 mgd 

Total Average Hydraulic Capacity 0.75 mgd 

Total Peak Hydraulic Capacity 1.5 mgd 
Note:  GFD = gallons per square foot per day. 
 

Permeate piping is shown in Figure 4-9. 
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FIGURE 4-9 

 

Permeate Piping 

 

According to information from the manufacturer, the installed capacity is slightly higher 

than shown in Table 4-5.  The average daily flux capacity for the RW 400 SMUs is 

13.8 gfd at 13oC which is equivalent to 0.43 mgd for each basin and a peak day of 

0.86 mgd each. This is a firm hydraulic capacity of 0.86 mgd with a peak day capacity of 

1.72 mgd. 

 

Phase 1B  

 

According to the Facility Plan, an additional phase of expansion (Phase 1B) was planned 

when flows reach the maximum month capacity of 0.69 mgd.  Phase 1B would consist of 

installing the additional 10 SMUs in the empty MBR basins and adding the blower 

capacity required for the air scour of the system.   

 

According to the facility plan the design capacity is shown in Table 4-6. 
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TABLE 4-6 

 

Phase 1B MBR Hydraulic Capacity 

 

Parameter Value 

No. MBR Membrane Basins 4 

No. SMUs per Basin 5 (double-stacked) 

Total SMUs 20 

Average Flux at 13oC 10 GFD 

Peak Flux at 13oC 26.7 GFD 

Average Hydraulic Capacity per Basin 0.37 mgd 

Total Average Hydraulic Capacity 1.5 mgd 

Total Peak Hydraulic Capacity 3.0 mgd 

 

Adding the membranes to the other two tanks and providing additional air scour, the firm 

hydraulic capacity of the plant would be 1.72 mgd with a peak day capacity of 3.54 mgd. 

 

Chemical Clean 

 

The Clean-In-Place (CIP) system supplies dilute cleaning chemicals for removing 

accumulated biological growth from the MBR filtration surface. 

 

For cleaning the City uses a 4-hour soak of hypochlorite.  (Previously, an overnight soak 

was provided, but that length of time was not necessary, and could be detrimental to 

membrane life.)  Membranes are cleaned 3-4 times per year, based on the quality of the 

effluent. 

 

The cleaning is performed after an MBR has been placed offline and the associated basin 

isolated from the remainder of the system.  The cleaning chemicals are transferred to the 

cassettes to be cleaned in a manner that fills the inside of the cassettes with the cleaning 

solution, displacing water inside the cassettes back through the membrane into the MBR 

basin. 

 

Periodic Maintenance Cleans (MCs) are performed only after the biofilm layer has built 

up beyond the control of the air scour and permeate header relax state cleaning operations 

designed to maintain optimum biofilm thickness.  The entire process is carried out in-situ 

without draining mixed liquor. 

 

The CIP system consists of an actuated water supply valve, a pressure regulating valve, 

an eductor, and a flow transmitter. 
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Blowers  

 

Air supply for the Process Basins and MBR Basins is provided by five Aerzen Positive 

Displacement blowers installed in the blower room.  Each blower has a capacity of 

700 scfm.  Two 60-hp blowers provide air for preventing the membranes from fouling.  

One 60-hp blower provides air for the process basins and one 60-hp standby blower is 

available to back up either the aeration basin or the membrane air scour depending on the 

need.  The blower room has a space available for a fifth blower in the air line.  The solids 

wasted from the process basin are aerated by a separate 40-hp blower.  

 

MBR Blowers 

 

The MBR aeration system consists of two positive displacement duty blowers, with a 

third to be added in the future, connected to a common plenum.  The MBR blowers are 

driven by variable frequency drives (VFDs).  A pressure sensor uses a sealed diaphragm 

without process isolation to monitor plenum pressure.  A standby blower is shared with 

the Swing and Pre-Aeration basin blower. 

 

Each membrane basin has a dedicated aeration header to supply scour air.  Each header 

consists of a modulating flow control valve and a thermal-dispersion mass flow meter.  

The meter is factory calibrated and spanned to the expected flow range. 

 

The MBR blowers are shown in Figure 4-10. 

 

 
 

FIGURE 4-10 

 

MBR Blowers 
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Swing and Pre-Aeration Basin Blower 

 

The process basin aeration system consists of one positive displacement duty blower. The 

blower is driven by variable frequency drives (VFDs). 

 

Shared Standby Blower 

 

When a motor failure is detected in either the MBR or Swing/Pre-Aeration blower groups 

and no lag motor is available for operation, the shared standby blower will automatically 

be called into service.  

 

Membrane air scour and aeration requirements are summarized in Table 4-7 and 

Table 4-8 (based on information in the Facility Plan).  For Phase 1B additional blower 

capacity will be provided by moving the Standby Blower to the MBR Air Scour and 

replacing the Process air blower and the standby blower with at least 1,600 scfm capacity 

blowers.    

 

TABLE 4-7 

 

MBR Scour and Process Blower Air Ranges 

 

Phase 

Maximum 

Capacity 

Maximum 

Capacity 

Average 

Capacity 

Minimum 

Flow 

 (PHF) (EQ PHF)(1) (MMWWF) (AAF) 

Phase 1 A (originally expected to be 2008 – 2012) 

MBR Scour Flow (scfm) 1,000 1,000 750 375 

MBR Scour Flow (scfm) 1,875 700 650 460 

Phase 1 B (originally expected to be 2012 – 2017) 

MBR Process Flow (scfm) 2,000 2,000 1,125 750 

MBR Process Flow (scfm) 2,600 1,600 985 550 
(1) Per Facility Plan Equalized, PHF is 1.1 mgd in Phase 1A and 2.1 mgd in Phase 2B, aeration based 

upon providing 0.5 mg/l DO residual during peak flow condition. 
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TABLE 4-8 

 

MBR Scour Aeration Demand 

 

Phase Year 

No. 

Double- 

Stacked  

SMUs 

No.  

Membrane 

Basins 

Min  

Scour  

(scfm) 

Average  

Scour  

(scfm) 

Peak  

Scour  

(scfm) 

Peak Scour 

w/Safety 

Factor 

(scfm) 

Phase 1A 2008-2012 10 2 375(1) 750 1,000 1,050 

Phase 1B 2012-2017 20 4 1,000 1,500 2,000 2,100 
(1) Minimum airflow in Phase 1A assumes only one MBR basin is permeating.  

 

Permeate System 

 

The effluent that is filtered through the membranes is called permeate.   

 

Each MBR is equipped with two permeate headers.  Each permeate header includes 

instruments for measuring permeate header pressure and flow.  Flow rate on each header 

is controlled using a motor-operated valve with a positioning actuator.  The pressure 

sensor uses a sealed diaphragm without process isolation and has a fixed range of -14 to 

+15 psig. 

 

One turbidimeter analyzes a side-stream sample of all collected permeate flow to indicate 

how well the system is filtering solids. 

 

Permeate Pump 

 

Typically, each permeate header will operate under gravity flow, where the level 

differential between the MBR basin and downstream wet-well side-water depths is the 

primary force used to drive filtration across the membrane surface to meet hydraulic 

demand.  However, the possibility of not being able to permeate required the installation 

of permeate pumps for the conditions that would limit the ability to permeate by gravity. 

The pumps are used to aid in maintaining prime within the system and as needed when 

increased resistances, such as those that occur during airlock or membrane fouling, 

restrict permeate flow.  These increased resistances to flow require additional pressure 

differential to meet hydraulic demand. 

 

In the permeate pump room two self-priming centrifugal pumps with the capacity of 

1,042 gpm @ 31 ft TDH (1.5 mgd) each are installed in the permeate pump room.  The 

pumping line is placed in parallel to the gravity flow line. Piping for additional permeate 

pumps for the Phase 3 flows are installed.  

 

The permeate pumps are driven by variable frequency drives (VFDs).  

 

Table 4-9 summarizes the design data for MBR Basins.   
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TABLE 4-9 

 

MBR Basins Design Data 

 

Process Unit Value 
 Phase 1A(1) Phase 1B(1) 

Number of basins   2  4 

Submerged membrane units per basin  5 double stacked 5 double stacked 

Average flux 10 gfd 10 gfd 

Peak flux 27.6 gfd 27.6 gfd 

Average flow per basin (13°C) 0.375 mgd 0.375 mgd 

Total average flow (13°C) 0.75 mgd 1.5 mgd 

Total peak flow (13°C) 1.5 mgd 3.0 mgd 

Aeration Equipment 

MBR Scour Blowers 

Number 3 (2+1 common spare) 4(3+1 common spare) 

Capacity (each) 720 scfm 720 scfm 

Horsepower (each) 60 hp 60 hp 

MBR Membrane Basin Diffusers 

Type   Coarse bubble   Coarse bubble 

Capacity 1,050 scfm 2,100 scfm 

Permeate Pumps 

Number  2 

Type Self-priming centrifugal 

Capacity per pump 1.5 mgd 

Firm capacity 1.5 mgd 

 Total capacity  3.00 mgd 

 Total dynamic head 31.0 feet 

Variable frequency drive  Yes 
(1) Phase 1A was completed in 2014. The next phase (Phase1B) will be constructed when influent 

flows/loadings are approaching the Phase 1A design criteria. 

 

Disinfection 

 

Permeate is disinfected with inline 1250 Aquionics ultraviolet disinfection units.  

Ultraviolet radiation has proven to be effective at the inactivation of pathogens in 

treatment plant effluent, without contributing to the formation of toxic disinfection 

byproducts.  Permeate from the four membrane cells in the MBR System is combined 

into a common 16-inch disinfection feed header, which then distributes flow to each of 

the three UV units.  The two small units each have a rated capacity for membrane 

permeate of 1.75 mgd and are nearly 20 years old.  The third unit, 15 years old, has a 

capacity of 3.1 mgd, which brings the total firm capacity of the disinfection system up to 

3.5 mgd (the capacity of Phase 1B).  Piping has been installed to be able to exchange the 
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two older units to the same size as the third bringing the capacity of the disinfection 

system to 6.0 mgd (the Phase 3 design capacity).  

 

Under low and normal flow conditions MBR permeate flows by gravity through UV 

disinfection to the river.  During higher flow conditions, MBR permeate is pulled through 

the membranes by four permeate pumps to overcome higher hydraulic head requirements 

caused either by high flows or a high river water surface elevation (WSE). 

 

Figure 4-11 shows the UV Disinfection System. 

 

 
 

FIGURE 4-11 

 

UV Disinfection System 

 

Table 4-10 summarizes the design data for disinfection system.   
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TABLE 4-10 

 

Disinfection Design Data 

 

Parameter Value 

Number of units  3  

Type In-line, closed channel, high intensity, medium pressure 

Design flow per unit 2 @ 1.75 mgd, 1 @ 3.10 mgd 

Firm capacity 3.5 mgd 

Total capacity  6.60 mgd 

Number of lamps per unit 6 

Design transmittance  0.7 

Fecal coliform standards 
100 organisms/100 ml monthly average 

200 organisms/100 ml weekly average 

 

Outfall  

 

After disinfection the effluent flows through a pipe and through the effluent flow meter.  

The effluent is sampled in the line between the UV and flow meter.  A portion of the 

effluent is put into a basin for use in the utility water system.  A tablet chlorinator 

provides addition disinfection to prevent growth in the utility water system.   

 

The effluent discharges beneath the surface of the East Fork Lewis River at 

approximately River Mile 3.2.  A 10-inch outfall pipe and multiport diffuser extends 

about 15 feet into the river.  The diffuser is a rectangular box with 28 6-inch by 2-inch 

ports with 14 ports facing upstream and 14 of the ports facing downstream.   

 

Solids Stabilization 

 

Aerated Sludge Storage Basin (ASSB) 

 

Waste solids are removed from the process basins and stored in a 250,000-gallon Aerated 

Sludge Storage Basin (ASSB) (one of the former sequencing batch reactors) where they 

are completely mixed and periodically aerated to maintain an aerobic condition.  The 

design average residence time in this basin is approximately 60 days, which would 

provide adequate mixing and aeration for degradation of volatile solids and stabilization.  

 

Aeration is provided through two diffuser grids in the basin, along with one blower (and 

one uninstalled shelf spare) and a floating mixer.  The aeration blower is used in 

conjunction with the ASSB DO probe to control DO in the ASSB.  

 

The decanter in the ASSB removes supernatant from the basin.  The supernatant is 

returned to the headworks via the in-plant pump station.  Decanting increases the 

minimum WAS concentration of 0.8 percent to greater than 1.0 percent. 
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Aerated sludge from the ASSB is discharged via gravity through a 6-inch glass lined 

ductile iron pipe connected directly to the dewatering equipment feed pumps.  A 4-inch 

gravity ductile iron sludge pipe allows for the WAS to be directly connected to the 

dewatering feed pumps or to the Sludge Storage Basin. 

 

Sludge Storage Basin (SSB) 

 

The solids are transferred to a 28-foot diameter Sludge Storage Basin (SSB) (former 

clarifier) with a volume of approximately 45,000 gallons.  It is equipped with an Aqua-Jet 

aerator/mixer.  An average of approximately 6 loads of waste sludge per month are 

received from the Ilani tribal casino operated by the Cowlitz Tribe MBR WWTP (4,500 – 

5,000 gal./load at 1.5-2.0 percent solids.  Solids are being received from the nearby and 

are combined in this tank prior to dewatering. The design average residence time in the 

solids storage basin is about 7 days.  

 

Table 4-11 summarizes the design data for Solids Stabilization.   

 

TABLE 4-11 

 

Solids Stabilization Design Data 

 

Parameter Value 

Aerated Sludge Storage Basin 

Volume   267,000 gal 

Influent WAS % solids 0.8 - 1.2 % 

Influent BOD  3,840 lb/day 

Aeration provided Fine bubble 

Diffuser grids 2 

Existing diffuser grid capacity (each) 400 scfm 

Oxygen airflow demand 600 scfm 

Minimum SRT 9.4 days 

Number of blowers 1 

Blower size 40 hp 

Blower capacity 490 scfm 

Mixing power provided 7.5 HP 

Sludge Storage Basin 

Number of basins 1 

Volume 53,000 gal 

Aeration/mixing type Floating aerator/mixer 

Mixing power provided 21 lbs O2/hp day 

Mixing power provided 15 hp 
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Solids Processing and Disposal 

 

Solids from the Aerated Sludge Storage Basin (ASSB), the Sludge Storage Basin (SSB), 

and the MBR Tank Drains are pumped to the Rotary Fan Press by one of two Feed Solids 

Pumps with a polymer feed system for dewatering.  The press, shown in Figure 4-12, 

produces a cake that is about 13-14 percent solids which is acceptable to be dried in the 

Fenton Dryer.  The rotary fan press and sludge dryer can be operated intermittently.  The 

Dryer uses natural gas to heat a thermal fluid which indirectly dehydrates the solids to 

greater than 90 percent.  The City produces a Class A EQ product which is given away to 

the public or to Lewis River Reforestation for agricultural use.   

 

Return flows from the rotary fan press, and to a small extent the Fenton Dryer are routed 

back to the headworks area. 

 

Polymer Addition 

 

A flow meter and check valve are located on the sludge feed pipe.  Just before entering 

the flocculation tank, polymer is injected into the sludge feed pipe.  The polymer system 

consists of a single chemical feed skid and available space for the storage of two 

250-gallon totes of polymer.  The chemical feed skid mixes the polymer with potable 

water. The meter located on the sludge pipe can be used to control the polymer dosing. 

 

 
 

FIGURE 4-12 

 

Rotary Fan Press 
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Rotary Fan Press 

 

The flocculation tank overflows into the head box of the rotary fan press.  Level sensors 

in the head box control the pumping of the rotary fan press feed pumps.  Once in the head 

box, the sludge passes through the rotary fan press.  

 

The Rotary Fan Press is an upright disk shaped unit that rotates sludge in a circular 

channel within the press.  Sludge is fed into the inlet, and travels slowly through the 

interior channel, dewatering through central screens which drain the filtrate to a separate 

outlet.  The cake is extruded as the screens turn slowly and the material behind it builds 

and advances.  The drainage or centrate collects in the drip pan under the screw press and 

then flows by gravity to the in-plant pump station through the plant drain piping. 

 

The dewatered sludge (typically 11.5-12.0 percent solids) falls out of the rotary fan press 

onto a belt conveyor and ultimately drops into a trailer to be hauled offsite. 

 

The rotary fan press is approaching the end of its useful life, and will need to be replaced 

within 10 years; the City is interested in installing a screw press to replace it.   

 

Sludge Dryer 

 

Solids drying processes use heat to evaporate moisture from the solids using either direct 

or indirect contact with hot gases.  The gases are usually produced by burned natural gas 

or digester gas.  The high temperatures and low moisture content inactivate pathogens 

and significantly reduce the volume of material.  

 

The existing dryer, shown in Figure 4-13, is a Fenton Sludgemaster RK-36, capable of 

processing 33 cubic feet (1 wet ton) of sludge per batch.  The rated capacity of the unit is 

6-8 batches per day based on 24-hour/day operation.  However, due to safety concerns, 

the City is not comfortable operating an entire drying batch cycle unattended.  This limits 

the effective dryer capacity to two or three batches per day. 

 



Gray & Osborne, Inc., Consulting Engineers 

City of La Center  4-29 

General Sewer Plan Update  July 2023 

 
 

FIGURE 4-13 

 

Sludge Dryer 

 

The end product Exceptional Quality (EQ) biosolids is currently for beneficial use and 

given away to the public or to Lewis River Reforestation for agricultural use. 

 

The dryer, is reaching the end of its useful life and it is difficult to find replacement parts 

for it.  There has been discussion of expanding the building on the side with the big door. 

 

Table 4-12 summarizes the design data for Solids Processing and Disposal.   
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TABLE 4-12 

 

Solids Processing Design Data 

 

Parameter Value 

Sludge Dewatering 

Number of units  1 

Type of units Rotary Fan Press 

Sludge feed % solids  0.75%-1.2% 

Polymer dosage 7 to 10 lb/day 

Cake % solids 14%-18% 

Sludge Dryer 

Number of units 1 

Type of unit Fenton RK-36 

Method of operation  Batch 

Capacity 33 cf/batch 

Production 1 to 3 batches/day 

Input % solids 14%-18% 

Dried % solids >90% 

 

Support Facilities 

 

Utility Water System 

 

The Plant Water System provides pressurized water for all cleaning and in-plant non-

potable needs.  Treated plant water (permeate) is chlorinated using a chlorine tablet feed 

system and discharged to the Utility Water Equalization Basin.  A packaged booster 

system pulls chlorinated plant water from the Equalization Basin and pressurizes the 

water with a hydro-pneumatic tank to ensure adequate pressure for cleaning and 

equipment needs.  The chlorinated and pressurized plant water flows through a 

distribution loop to service points around the treatment plant. 

 

Table 4-13 summarizes the design data for Utility Water System.   
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TABLE 4-13 

 

Utility Water System Design Data 

 

Parameter Value 

Utility Water System 

Number of basins 1 

Basin Volume 54,000 gals 

Chlorination 

Type  Gravity Chlorine Tablet Feeder 

Number of units 1 

Capacity  260 gpm 

Chlorine residual 0.5 mg/L 

Packaged Booster System 

Number of pumps 3 

Pump design point 
1 @ 50 gpm @ 290 ft. TDH 

2 @ 130 gpm @ 250 ft. TDH 

Firm capacity 180 gpm 

Variable frequency drive  Yes 

Number of bladder tanks 1 

Bladder tank volume 200 gals 

Design pressure  150 psi 

 

Chlorination System 

 

The chlorine-tablet feeder installed upstream of the EQ basin is used to maintain a 

0.5 mg/l chlorine residual.  The chlorine tablet feeder was designed to handle the 

maximum storage fill rate of 260 gpm, which would equate to a maximum chlorine tablet 

demand of approximately 1.5 pounds per day. 

 

The tablet feeder uses slow-release 65 percent calcium hypochlorite tablets contained in a 

rigid PVC vessel.  Incoming water from a side stream contacts tablets at the bottom of the 

vessel, so tablets on the top of the vessel stay dry.  Tablets erode at a predictable rate 

according to the amount of water that enters the chlorinator and the chlorine dose is 

controlled by the incoming water flow rate.  Chlorinator effluent is returned to the 

unchlorinated main system flow.  

 

A submersible mixer in the EQ basin mixes the contents of the basin, ensuring 

distribution of the chlorine. 
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Administrative/Office/Electrical Building 

 

The Disk Filter building was modified during the 2010 upgrade of the facility to contain a 

training/conference room, supervisory office, operators stations, controls and electrical 

equipment.  Half of the building was modified to contain the electrical system for the 

plant.  Two Motor Control Centers (MCC) for the plant were installed in the air-

conditioned electrical room.  Incoming power enters the plant in the electrical room.  The 

transformer was upgraded to provide enough capacity for the ultimate buildout of the 

facility.  All incoming power components were upgraded and a 1,000-kilowatt generator, 

automatic transfer switch and 1,200-gallon diesel fuel tank were installed.  The generator 

and ATS were sized for buildout conditions. 

 

Laboratory Building 

 

The laboratory building is located to the south of the administrative building.  This 

building houses the laboratory, laundry, lunch area, showers, and restroom. 

 

Standby Power Generator 

 

The plant has a single 1000-KW generator set for standby power.  This is adequate to 

maintain majority treatment and disinfection throughout the buildout. 

 

PROVISIONS FOR TREATMENT 

 

The Facility Plan also discusses additional phases, Phase 2, which will increase sludge 

flow capacity, and Phase 3 as shown in Table 4-14, which will increase liquid stream 

capacity. 

 

TABLE 4-14 

 

Phase 3 MBR Hydraulic Capacity 

 

Parameter Value 

No. MBR Membrane Basins 8 

No. SMUs per Basin 5 (double-stacked) 

Total SMUs 40 

Average Flux at 13oC 10 GFD 

Peak Flux at 13oC 26.7 GFD 

Average Hydraulic Capacity per Basin 0.37 mgd 

Total Average Hydraulic Capacity 3.0 mgd 

Total Peak Hydraulic Capacity 6.0 mgd 

 



Gray & Osborne, Inc., Consulting Engineers 

City of La Center  4-33 

General Sewer Plan Update  July 2023 

RELIABILITY CLASSIFICATION 

 

According to the City of La Center Wastewater Treatment Plant NPDES Permit, the plant 

must maintain a Reliability Class II.  Reliability Class II requires a backup power source 

sufficient to operate all vital components and critical lighting and ventilation during peak 

wastewater flow conditions.  Vital components used to support secondary processes need 

not be operable to full levels of treatment, but must be sufficient to maintain biota.  

 

The existing electrical service and generator constructed during Phase 1A of the facility 

upgrades will accommodate the anticipated loads including Phase 2 and Phase 3.  As 

noted above, these electrical upgrades included a 1,000-KVA utility transformer, 

1,600 amp rated service entrance equipment and 1,000 KW generator with an automatic 

transfer switch (ATS). 

 

Reliability Class II standards, as defined in EPA’s Technical Bulletin:  “Design Criteria 

for Mechanical, Electrical, and Fluid System Component Reliability,” EPA 430-99-74-

001.  Table 4-15 includes a summary of the reliability criteria and requirements to be 

considered as part of the Alternatives Evaluation and Recommended Plan. 

 

TABLE 4-15 

 

EPA Class II Reliability Criteria 

 

Treatment Unit Process Reliability Class II Requirements 

Influent Screening   

A backup bar screen designed for mechanical or manual cleaning 

shall be provided. Facilities with only two bar screens shall have 

at least one bar screen designed to permit manual cleaning.   

Pumps (Liquids, Solids 

and Chemical Feed)   

A backup pump shall be provided for each set of pumps 

performing the same function. The capacity of the pumps shall be 

such that, with any one pump out of service, the remaining pumps 

will have the capacity to handle the peak flow.   

Primary and Secondary 

Clarification   

The units shall be sufficient in number and size so that, with the 

largest-flow-capacity unit out of service, the remaining units shall 

have a design flow capacity of at least 50% of the total design 

flow.   

Aeration Basin   

A backup basin will not be required; however, at least two equal-

volume basins shall be provided. (For the purpose of this 

criterion, the two zones of a contact stabilization process are 

considered as only one basin.)   

Aeration Blowers and/or 

Mechanical Aerators    

There shall be a sufficient number of blowers or mechanical 

aerators to enable the design oxygen transfer to be maintained 

with the largest-capacity-unit out of service. It is permissible for 

the backup unit to be an uninstalled unit, provided that the 

installed units can be easily removed and replaced. However, at 

least two units shall be installed.   
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TABLE 4-15 – (continued) 

 

EPA Class II Reliability Criteria 

 

Treatment Unit Process Reliability Class II Requirements 

Air Diffuser Systems (if 

applicable)   

The air diffusion system for each aeration basin shall be designed 

so that the largest section of diffusers can be isolated without 

measurably impairing the oxygen transfer capability of the 

system.   

Chlorine Contact Chamber   

The units shall be sufficient in number and size so that, with the 

largest-flow-capacity unit out of service, the remaining units shall 

have a design flow capacity of at least 50 percent of the total 

design flow.   

Electrical Power Supply   

Two separate and independent power sources, either from two 

separate utility substations or from a single substation and an on-

site generator. The backup power supply shall be sufficient to 

operate all vital components during peak wastewater flow 

conditions, including critical lighting and ventilation.    
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CHAPTER 5 

 

WASTEWATER FLOW AND LOADING PROJECTIONS 
 

INTRODUCTION 
 

Proper design of wastewater treatment and conveyance facilities requires the 

determination of the quantity and quality of wastewater generated by the users of the 

City’s sanitary sewage collection system. 

 

In this chapter, the existing wastewater characteristics for the service area will be 

analyzed and projections made for future conditions.   

 

DEFINITIONS OF TERMS 

 

The terms and abbreviations used in the analysis are described below, listed in 

alphabetical order. 

 

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 

lift station facilities. 

 

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 during June through September.  

During this time, the wastewater strength is highest, due to the lack of dilution with the 

ground and surface water components of infiltration and inflow.  The higher strength 

coupled with higher temperatures and longer detention times in the sewer system create 

the greatest potential for system 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 July, August, and September are used.  

 

Biochemical Oxygen Demand 

 

Biochemical Oxygen Demand (BOD) is a measure of the oxygen required by 

microorganisms in the biochemical oxidation (digestion) 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 (anaerobic) conditions.  BOD data together with other 

parameters are used in the sizing of the treatment facilities and provide a measurement 
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for determining the effectiveness of the treatment process.  BOD is typically expressed as 

a concentration in terms of milligrams per liter (mg/L) and as a load in terms of pounds 

per day (lb/d).  The term BOD typically refers to a 5-day BOD, often written BOD5, since 

the BOD test protocol requires five days for completion.  BOD5 of a wastewater is 

composed of two components – a carbonaceous oxygen demand (CBOD5) and a 

nitrogenous oxygen demand (NBOD5).  The use of CBOD5 as a parameter for evaluating 

wastewater strength removes the influence of nitrogenous components, including 

ammonia and organic nitrogen.  

 

Domestic Wastewater 

 

Domestic Wastewater is wastewater generated from single and multifamily 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 Residential Unit 

 

An Equivalent Residential Unit (ERU) is a baseline wastewater generator that represents 

the average single-family residential household.  An ERU can also express the average 

annual flow contributed by a single-family household, in units of gallons per day, or an 

annual average loading (of 5-day biochemical oxygen demand or total suspended solids) 

contributed by a single-family household, in units of pounds per day. 

 

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 or irrigation trigger a rise in the groundwater levels 

and increase infiltration.  The greatest infiltration is observed following significant storm 

events after 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.  

 

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, 

can be expressed in terms of gallons per capita day or gallons per acre per day. 
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WWTP flow records are utilized to characterize infiltration and inflow (I/I) in the Shelton 

system in terms of peak hour, peak day, maximum month, and average annual I/I.  

 

Maximum Month Flow (Treatment Design Flow) 

 

Maximum Month Flow (MMF) is the highest monthly flow during a calendar year. It 

typically occurs in months with maximum rainfall. In western Washington, the maximum 

month flow normally occurs in the winter due to the presence of more I/I.  This 

wintertime flow is composed of the normal domestic, commercial and public use flows 

with significant contributions from inflow and infiltration.  The predicted maximum 

month flow at the end of the design period is used as the design flow for sizing treatment 

processes and selecting treatment equipment. 

 

Non-Residential Wastewater 

 

Non-residential wastewater is wastewater generated from commercial activities, such as 

restaurants, retail and wholesale stores, service stations, and office buildings, and 

industrial flow (process wastewater, rinse water and other industrial activities). 

Non-residential wastewater quantities for commercial and industrial wastewater are 

expressed in this Plan in terms of equivalent residential units (ERUs). 

 

Peak Hour Flow 

 

Peak Hour Flow (PHF) is the highest hourly flow during a calendar year.  The peak hour 

flow in western Washington usually 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 hour flows are used in sizing the hydraulic 

capacity of wastewater collection, treatment and pumping components.  Peak hour flow is 

typically determined from treatment facility flow records and projected future flows.   

  

Total Suspended Solids 

 

Total Suspended Solids (TSS) is a measure of the solid matter carried in the waste 

stream.  The Total Suspended Solids in a wastewater sample is determined by filtering a 

known volume of the sample, drying the filter paper and measuring the increase in weight 

of the filter paper.  TSS is expressed in the same terms as BOD; milligrams per liter for 

concentration and pounds per day for mass load.  The amount of TSS in the wastewater is 

used in the sizing of treatment facilities and provides another measure of the treatment 

effectiveness.  The concentration of TSS in wastewater affects the treatment facility 

biosolids production rate, treatment and storage requirements, and ultimate disposal 

requirements. 
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Wastewater 

 

Wastewater is water-carried waste from residential, business, industry 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). 

 

POPULATION 
 

The 2016 City Comprehensive Plan projected that the population would double between 

2016 to 2035 to 7,642, equivalent to a 4.3 percent annual growth. An average household 

size of 2.66 persons was noted in the 2016 Clark County Comprehensive Plan as a basic 

planning assumption for forecasting new growth for Clark County and all jurisdictions in 

the county.   

 

Washington State OFM (Office of Financial Management) census data showed a 

population increase from 2,800 to 3,605 between 2010 and 2021, which is equivalent to 

an annual growth rates of 2.3 percent.  The census data from 2021 showed an average 

household size of 2.72 persons (3,605/1,327).    

 

For this study, a population growth rate of 4.0 percent is used, per the direction of City 

staff. 

 

According to the 2016 City Comprehensive Plan, employment is projected to increase 

from 825 to 2,876 between 2015 and 2035, equivalent to a 6.1 percent annual growth.  

For this study, an employment growth rate of 6.5 percent is used, per the direction of City 

staff. 

.  

SUMMARY 

 

The La Center WWTP receives wastewater from the majority of the City.  The 

population for these facilities between 2016 and 2021 has grown steadily, as indicated by 

the estimates summarized in Table 5-1.  The vast majority, but not all, of the population 

within the sewer service area is connected to the City’s sewer system. 

 

TABLE 5-1 

 

Historical Population and Employee Data (2016 to 2021) 

 

 2016 2017 2018 2019 2020 2021 

Residents(1) 3,144 3,218 3,281 3,404 3,424 3,605 

Employees(2) 876 929 986 1,047 1,111 1,179 
(1) Source:  Washington State Office of Financial Management. 

(2) Source:  Based on 6.1 percent growth rate between 2015 to 2036 estimated in City Comprehensive 

Plan. 



Gray & Osborne, Inc., Consulting Engineers 

City of La Center 5-5 

General Sewer Plan Update July 2023 

 

EQUIVALENT RESIDENTIAL UNITS 
 

Use of Equivalent Residential Units (ERUs) is a way to express the amount of sewer use 

by residential customers as well as non-residential customers as an equivalent number of 

residential customers.  

 

To assist in the determination of the number of residential units with sewer service, the 

water consumption data between 2020 and 2022 was reviewed.  It was assumed the 

characteristics of the water demand such as the distribution of the customer class, and the 

winter water use used to develop the wastewater ERU value is applicable for the current 

study. 

 

SERVICE CONNECTIONS 

 

The number of sewer service connections from 20120 to 2022 is provided in Table 5-2.  

The number of service customers has been stable throughout the years.  At the end of 

2022, the City had 1,497 connections.  The vast majority were residential.   

 

TABLE 5-2 

 

Sewer Service Connections by Customer Class (2020 to 2022) 

 

Customer 

Classification 

Service Connections 

2020 2021 2022 

Yearly 

Average 

Commercial 40 42 72 51 

Public 19 19 20 19 

District 1 1 1 1 

Multiunit 6 6 6 6 

Single Residential 1,257 1,360 1,398 1,338 

Total 1,323 1,428 1,497 1,416 
(1) Per the City’s available water billing data (from 2020 to 2022). 

 

ERUS 

 

Winter water consumption is typically used to estimate wastewater volumes entering the 

collection system, since it does not typically include significant amounts of irrigation 

flows that do not enter the sewer system.  The winter water consumption (November 

through February) for 2022 is provided in Table 5-3. 

 

As described previously, one single-family residential sewer connection is equivalent to 

one ERU.  To simplify the ERU calculations for the other classes, the historical water 

consumption by class was used to derive the converted ERUs for each class.  
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This translates to 174 gpd/ERU (= 233,277 gpd/ 1,338 single-family ERUs) being 

divided by the water usage per class.  For multi-family units, a water usage of 12,521 gpd 

divided by 174 gpd/ERU equates to 72 multi-family ERUs. 

 

The four cardrooms in the commercial category contribute particular high loadings to the 

WWTP; the ERUs are listed separately for loading projection later in the chapter.  

 

TABLE 5-3 

 

2022 Winter Water Use and Sewer ERUs by Customer Class 

 

Customer Classification 

Winter Water Use by 

Customers (gpd)(1) 

Sewer 

ERUs(2) 

Commercial – Cardrooms 8,240 47 

Commercial – Others 43,635 250 

Public 35,302 203 

Multiunit 12,521 72 

Single-Family Residential 233,277 1,338 

Total 332,976 1,910 
(1) Per 2022 billing data. 

(2) Based upon 174 gpd/ERU (=233,277 gpd water usage / 1,338 residential ERUs). 

 

Assuming 85 percent of the water usage enters the wastewater system (typically it is 

observed that 85 to 95 percent does), the ERU unit flow is 148 gpd/ERU (= 174 gpd/ERU 

water usage x 85 percent). 

 

The winter water consumption derived ERU unit flow is at the middle of the range of 

recent values observed across the State, as shown in Table 5-4.   

 

TABLE 5-4 

 

Sample Wastewater Unit Flow ERUs in Western Washington 

 
City/District Unit Flow Per ERU Capita/ERU 

City of Burlington 138 3.36 

Clark Regional Wastewater District (in Clark County) 200 2.66 

Clallam Bay (in Clallam County) 98 2.0 

Sekiu (in Clallam County) 158 2.0 

Southwest Suburban Sewer District (in Burien, King County) 147 2.45 

Alderwood Water and Wastewater District 191 2.9 

City of Puyallup 182 2.43 

City of Monroe 195 2.9 

City of Lynnwood 175 2.5 

City of Edmonds 150 2.36 

City of Vancouver 243 2.7 

City of Shelton 135 2.85 
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SEWER SERVICE POPULATION EQUIVALENTS 
 

The City’s sewer population equivalents, including residential and non-residential, was 

established by multiplying the number of sewer ERUs by 2.66 residents per ERU, a 

planning factor indicated in the 2016 City Comprehensive Plan: 

 

CURRENT SEWER SERVICE POPULATION EQUIVALENTS  

 

As indicated earlier, the City’s population has been relatively stable and growing slowly.  

Table 5-5 summarizes the estimated current sewer population equivalents and ERUs for 

residential and non-residential classes. 

 

TABLE 5-5 

 

Estimated 2022 Sewer Population Equivalents and ERUs in City  

 

  ERUs 

Population 

Equivalents(1) 

Residential 1,410 3,751 

Commercial – Cardrooms 47 126 

Commercial – Others 250 666 

Public 203 539 

Total 1,910 5,018 
(1) Determined by multiplying the number of ERUs by 2.66 people/ERU. 

 

FUTURE SEWER SERVICE POPULATION 

 

City of La Center 

 

The City future populations were discussed in Chapter 2.  The future population and 

number of ERUs projected for both residential and non-residential populations from 2023 

to 2043 are presented in Table 5-6.  
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TABLE 5-6 

 

Future Sewered Population and ERUs in City  

 
 2023 2028 2033 2038 2043 

Service Area and Type Population 

City Residential 3,988 4,852 5,904 7,183 8,739 

   City Residential Unsewered(1) 87 65 44 22 - 

   City Residential Sewered 3,901 4,787 5,860 7,161 8,739 

City Non- Residential(2) 1,403 1,837 2,412 3,177 4,198 

   Commercial – Cardrooms(3) 134 183 251 344 472 

   Commercial – Others(3) 709 972 1,331 1,824 2,499 

   Public(4) 560 682 829 1,009 1,228 

  ERUs 

City Residential 1,467 1,800 2,203 2,692 3,285 

City Non-Residential 528 691 907 1,195 1,578 

City Total 1,994 2,490 3,110 3,887 4,864 
(1) City Unsewered population is City total population less the sewered population, and is assumed to 

be connected to service at even rate throughout the planning period. 

(2) City Non- Residential are all sewered.  

(3) Commercial is calculated based on 6.5 percent employment growth rate between 2015 to 2036 

estimated in City Comprehensive Plan. 

(4) Public is calculated based on the same 4.0 percent growth rate as residential. 

 

EXISTING WASTEWATER FLOWS AND LOADING 
 

WWTP records for the 6-year period from January 2018 through Oct 2022 were reviewed 

and analyzed to determine current wastewater characteristics and influent loadings.  

Current wastewater flows and loadings were then used in conjunction with projected 

population and ERU data to determine projected future wastewater flows and loadings. 

 

WASTEWATER FLOWS  

 

Table 5-7 summarizes reported WWTP flows for the 5-year period of 2018 to 2022.  The 

average dry weather flow increased over that period, reflecting population growth.  The 

peak day flow (PDF) typically occurs between December and March.  The comparison of 

plant influent and rainfall in Figure 5-1 shows that wastewater flow is strongly influenced 

by rainfall.  The peak day flow of 0.808 mgd occurred during a major storm event on 

December 26, 2022.  Peak hour flow (PHF) of 1.054 mgd was recorded during the event, 

and the derived peaking factor of 1.3 (1.054/0.808) was used to estimate the PHF.  

Historical peaking factors are presented in Table 5-8.  
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TABLE 5-7 

 

Historical WWTP Influent Flows (2018 to 2022) 

 

Flow Type 

Average 

Dry 

Weather 

Flow(1) 

Annual 

Average 

Flow 

Maximum 

Monthly 

Flow 

Peak Day 

Flow 

Peak 

Hour 

Flow(2) 

Annual 

Rainfall 

2018 0.205 0.256 0.381 0.533  0.693  41.6 

2019 0.222 0.253 0.353 0.764  0.993  40.6 

2020 0.205 0.272 0.430 0.650  0.845  51.8 

2021 0.258 0.325 0.458 0.727  0.945  53.5 

2022  0.278   0.343   0.424   0.808   1.050   61.2  

Average  0.234   0.290   0.409   0.696   0.905   49.7  

Maximum  0.278   0.343   0.458   0.808   1.050   61.2  
(1) Average of July, August, September. 

(2) PHF = 1.3*PDF based on flow recorded during Dec 26, 2022 storm event. 

 

TABLE 5-8 

 

WWTP Influent Flow Historical Peaking Factors (2018 to 2022) 

 

Flow Type(1) 2018 2019 2020 2021 2022 

Average Dry Weather Flow 1.0 1.0 1.0 1.0 1.0 

Annual Average Flow 1.2 1.1 1.3 1.3 1.2 

Maximum Monthly Flow 1.9 1.6 2.1 1.8 1.5 

Peak Day Flow  2.6 3.4 3.2 2.8 2.9 

Peak Hour Flow(2) 3.4 4.5 4.1 3.7 3.8 
(1) Peak Factors are based on average dry weather flow. 

(2) PHF assumed to equal 1.3*PDF based on flow recorded during December 26, 2022 storm event. 

 

Monthly discharge monitoring reports (DMR) data for this period are provided in 

Appendix D and summarized in Table 5-9.   

 

Graphical representations of daily, average monthly and peak day monthly WWTP flows 

for the period from January 2018 through December 2022 are shown in Figures 5-1 

through 5-3.  The figures indicate that neither the daily permit limit of 1.29 mgd nor the 

monthly permit limit of 0.69 mgd has been exceeded over the period of January 2018 

through December 2022.   
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TABLE 5-9 

 

Summary of Discharge Monitoring Reports (DMRs) 

WWTP Influent Monthly Averages 

 

Year 

Avg. 

Monthl

y Flow 

(mgd) 

Max. 

Daily 

Flow 

(mgd) 

Avg. 

Monthly 

BOD5 

(mg/L) 

Avg. 

Monthly 

BOD5 

(lb/d) 

Avg. 

Monthly 

TSS 

(mg/L) 

Avg. 

Monthly 

TSS 

(lb/d) 

Avg. 

Monthly 

NH3 

(mg/L) 

Avg. 

Monthly 

NH3 

(lb/d) 

Jan-18 0.381 0.533 203 618 148 448 18 53 

Feb-18 0.322 0.431 214 535 188 468 22 54 

Mar-18 0.303 0.424 235 560 188 446 24 58 

Apr-18 0.286 0.384 236 550 199 467 23 53 

May-18 0.208 0.243 292 505 223 384 32 55 

Jun-18 0.218 0.246 283 502 219 389 30 53 

Jul-18 0.219 0.265 274 483 214 375 31 54 

Aug-18 0.200 0.230 298 481 231 372 32 51 

Sep-18 0.196 0.250 313 505 253 407 35 57 

Oct-18 0.210 0.304 268 450 217 364 31 51 

Nov-18 0.227 0.274 283 485 213 368 31 53 

Dec-18 0.301 0.466 223 518 168 387 22 49 

Jan-19 0.296 0.391 233 561 170 405 23 55 

Feb-19 0.353 0.764 198 558 155 431 18 50 

Mar-19 0.251 0.320 261 550 202 428 27 56 

Apr-19 0.286 0.457 244 526 188 411 26 56 

May-19 0.223 0.250 325 596 253 465 32 59 

Jun-19 0.213 0.238 288 490 227 385 33 55 

Jul-19 0.217 0.239 311 554 237 422 31 55 

Aug-19 0.221 0.243 315 580 233 431 32 59 

Sep-19 0.227 0.324 298 552 205 383 31 58 

Oct-19 0.220 0.309 320 571 215 385 33 59 

Nov-19 0.220 0.252 328 596 227 413 34 61 

Dec-19 0.308 0.599 256 586 188 434 26 58 

Jan-20 0.430 0.536 174 604 118 414 16 56 

Feb-20 0.344 0.551 229 581 176 445 22 55 

Mar-20 0.271 0.374 241 518 195 416 27 57 

Apr-20 0.238 0.310 270 538 231 459 32 63 

May-20 0.219 0.251 294 530 226 406 34 62 

Jun-20 0.256 0.423 277 599 212 459 29 61 

Jul-20 0.209 0.237 348 612 262 459 35 60 

Aug-20 0.200 0.213 359 595 260 431 36 60 

Sep-20 0.205 0.264 329 559 272 461 36 61 

Oct-20 0.225 0.318 297 548 243 452 36 67 

Nov-20 0.309 0.419 261 637 221 540 29 69 

Dec-20 0.357 0.650 221 620 179 503 25 66 

Jan-21 0.417 0.713 209 755 156 572 18 62 

Feb-21 0.435 0.557 178 642 143 524 16 59 
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TABLE 5-9 – (continued) 

 

Summary of Discharge Monitoring Reports (DMRs) 

WWTP Influent Monthly Averages 

 

Year 

Avg. 

Monthl

y Flow 

(mgd) 

Max. 

Daily 

Flow 

(mgd) 

Avg. 

Monthly 

BOD5 

(mg/L) 

Avg. 

Monthly 

BOD5 

(lb/d) 

Avg. 

Monthly 

TSS 

(mg/L) 

Avg. 

Monthly 

TSS 

(lb/d) 

Avg. 

Monthly 

NH3 

(mg/L) 

Avg. 

Monthly 

NH3 

(lb/d) 

Mar-21 0.304 0.360 243 606 189 469 25 63 

Apr-21 0.260 0.283 273 578 219 463 32 67 

May-21 0.251 0.289 291 603 233 483 34 69 

Jun-21 0.268 0.339 304 669 235 519 31 67 

Jul-21 0.263 0.291 315 684 231 502 31 68 

Aug-21 0.249 0.273 321 658 261 533 33 67 

Sep-21 0.261 0.413 334 699 236 498 35 75 

Oct-21 0.314 0.459 260 649 226 560 34 87 

Nov-21 0.416 0.727 230 711 195 601 24 75 

Dec-21 0.458 0.638 196 723 148 545 20 74 

Jan-22 0.420 0.746 194 665 158 543 21 72 

Feb-22 0.338 0.687 283 779 230 630 28 75 

Mar-22 0.404 0.624 193 683 162 574 23 77 

Apr-22 0.386 0.546 187 619 166 546 23 77 

May-22 0.372 0.550 246 713 197 574 27 77 

Jun-22 0.345 0.515 296 792 207 572 30 83 

Jul-22 0.291 0.307 312 760 244 594 30 72 

Aug-22 0.278 0.358 307 705 225 518 32 74 

Sep-22 0.266 0.306 345 757 255 560 40 87 

Oct-22 0.259 0.328 352 731 242 500 40 82 

Nov-22 0.328 0.717 309 810 211 551 30 76 

Dec-22 0.424 0.808 283 911 187 590 24 74 

Average 0.290 0.414 271 613 209 472 28 64 

Maximum  0.458 0.808 359 911 272 630 40 87 

Minimum  0.196 0.213 174 450 118 364 16 49 
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FIGURE 5-1 

 

WWTP Daily Influent Flow 
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FIGURE 5-2 

 

WWTP Monthly Peak Day Influent Flow 
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FIGURE 5-3 

 

WWTP Monthly Average Influent Flow 
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UNIT FLOW FACTOR  

 

A unit flow factor will serve as the basis for projecting future flows within the service 

area.  As previously discussed, the winter water usage for the area suggests a unit flow of 

148 gpd/ERU.   

 

WASTEWATER LOADING 

 

Influent BOD5, TSS and NH3 loadings as measured for the period from January 2018 

through December 2022 are shown in Figure 5-4 through 5-9.  The annual average, 

maximum month, and peak day BOD5 and TSS loadings for 2018 through 2022 are 

summarized in Table 5-10.  The loadings have been steadily increasing as shown from 

the reported data.  Historical peaking factors are presented in Table 5-11.  The peaking 

factors for year 2022 are used to determine future loadings, since they are considered 

representative of current loading conditions.   

 

TABLE 5-10 

 

WWTP Influent Annual Average Loadings 

 

Year 

Annual Average Max. Month Peak Day 

BOD5 TSS NH3 BOD5 TSS NH3 BOD5 TSS NH3 

(lb/d) (lb/d) (lb/d) (lb/d) (lb/d) (lb/d) (lb/d) (lb/d) (lb/d) 

2018 516 406 53 618 468 58 741 560 63 

2019 560 416 57 596 465 61 723 584 72 

2020 578 454 61 637 540 69 818 683 92 

2021 665 522 69 755 601 87 1,005 951 111 

2022 744 563 77 911 630 87 1,111 781 136 

Average 613 472 64 703 590 81 978 805 113 
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TABLE 5-11 

 

WWTP Influent Loading Historical Peaking Factors (2018 to 2022) 

 

Loading Type 2018 2019 2020 2021 2022 

Selected 

PF 

BOD5 Loading 

Annual Average 1.0 1.0 1.0 1.0 1.0 1.0 

Max. Month 1.2 1.1 1.1 1.1 1.2 1.2 

Peak Day 1.4 1.3 1.4 1.5 1.5 1.5 

TSS Loading 

Annual Average 1.0 1.0 1.0 1.0 1.0 1.0 

Max. Month 1.2 1.1 1.2 1.2 1.1 1.1 

Peak Day 1.4 1.4 1.5 1.8 1.4 1.4 

NH3 Loading 

Annual Average 1.0 1.0 1.0 1.0 1.0 1.0 

Max. Month 1.1 1.1 1.1 1.3 1.1 1.1 

Peak Day 1.2 1.3 1.5 1.6 1.8 1.8 

 

BOD5 Loading  

 

Daily Influent BOD5 concentrations ranged from 107 mg/L to 493 mg/L.  As illustrated 

in Figure 5-4, the average monthly BOD5 concentration appears to correlate inversely 

with rainfall.  This provides further evidence of significant inflow and infiltration in the 

City’s wastewater collection system. 

 

As would be expected with a system with significant infiltration and inflow, the historical 

record indicates that the BOD5 loading to the wastewater treatment facility has been more 

consistent than the concentration.  Monthly average influent BOD5 loadings ranged from 

450 lb/d to 911 lb/d for the period of analysis, with no apparent correlation with season or 

rainfall, as shown in Figure 5-5.   

 

The NPDES monthly average influent BOD5 loading of 1,297 lb/d has not been exceeded 

frequently during the period of analysis.   

 

The average influent BOD5 concentration for the 5-year period is 271 mg/L, which would 

be considered moderate strength domestic wastewater.  The average BOD5 loading 

between 2018 and 2022, is summarized in Table 5-10 and was 613 lb/d.  

 

Total Suspended Solids Loading 

 

Daily influent TSS concentrations from January 2018 through December 2022 ranged 

from 68mg/L to 410 mg/L.  As shown in Figure 5-6, the average monthly concentration 

of TSS, like that of BOD5, appears to correlate inversely with rainfall. 
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The monthly average TSS loadings ranged from 364 lb/d to 630 lb/d.  Similar to BOD5, 

the mass loading of TSS appears to be more consistent than concentrations on a monthly 

basis.  There have been no exceedances of the plant loading limit of 1,070 lb/d during the 

period of analysis.  

 

The average influent TSS concentration is 209 mg/L, which would be considered 

moderate strength domestic wastewater.  As summarized in Table 5-10, the average TSS 

loading during 2018 to 2022 was 472 lb/d.  

 

Total Ammonia Loading  

 

Daily influent NH3 concentrations from January 2018 through December 2022 ranged 

from 8.9 mg/L to 60.6 mg/L.  As shown in Figure 5-8, the average monthly concentration 

of ammonia nitrogen (NH3-N), like that of BOD5 and TSS, appears to correlate inversely 

with rainfall. 

 

The monthly average TSS loadings ranged from 49 lb/d to 87 lb/d.  Similar to BOD5 and 

TSS, the mass loading of ammonia nitrogen appears to be more consistent than 

concentrations on a monthly basis.  There have been no exceedances of the plant loading 

limit of 194 lb/d during the period of analysis.  

 

The average influent NH3-N concentration is 28 mg/L, which would be considered 

moderate strength domestic wastewater.  As summarized in Table 5-10, the average 

NH3-N loading during 2018 to 2022 was 64 lb/d.  

 

 



Gray & Osborne, Inc., Consulting Engineers 

5-18 City of La Center 

July 2023 General Sewer Plan Update 

 
 

FIGURE 5-4 

 

Monthly Average WWTP Influent BOD5 Concentrations 
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FIGURE 5-5 

 

Monthly Average WWTP Influent BOD5 Loadings 



Gray & Osborne, Inc., Consulting Engineers 

5-20 City of La Center 

July 2023 General Sewer Plan Update 

 
 

FIGURE 5-6 

 

Monthly Average WWTP Influent TSS Concentrations 
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FIGURE 5-7 

 

Monthly Average WWTP Influent TSS Loadings 
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FIGURE 5-8 

 

Monthly Average WWTP Influent NH3 Concentrations 
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FIGURE 5-9 

 

Monthly Average WWTP Influent NH3 Loadings 
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UNIT WASTEWATER LOADING FACTORS 

 

Unit loading factors were developed using existing loading and population data for 

projecting future BOD, TSS and NH3 loading in the service area.  The unit loading 

factors were established on an ERU basis, and calculated by dividing the annual average 

loading over the previous years by the service area ERUs.   

 

The wastewater generated by cardrooms is typically high strength. Since recent sampling 

data were not available, a unit loading factor was derived using Orange Book values for 

restaurants contributing 50 gpd per seat, and 0.3 lbs/day of BOD and TSS, equivalent to 

0.9 lb/d-ERU of BOD and TSS per ERU, based on 148 gpd/ERU. (=148/50*0.3).  

 

The non-cardroom wastewater ERU loading factor was calculated by dividing the total 

WWTP influent loading minus the cardroom loading by the non-cardroom ERUs. Table 

5-12 summarized unit loading factors to be utilized in load projection.  

 

TABLE 5-12 

 

Current Wastewater Loading Factors 

 

 ERUs 

Cardrooms ERUs 47 

Non Cardrooms ERUs 1,863 

 BOD, lb/d TSS, lb/d NH3,lb/d(1)  

Cardrooms Annual Average Unit 

Loading (per ERUs) 
0.9 0.9 0.18 

Cardrooms Annual Average Loading 42 42 8 

WWTP Annual Average Loading 744 563 77 

Non Cardrooms Annual Average 

Loading 
702 521 69 

Non Cardrooms Annual Average 

Unit Loading (per ERU) 
0.38 0.28 0.04 

(1) Based on typical NH3/BOD factor of 0.2. 

 

NPDES PERMIT LOADING LIMITS 

 

Tables 5-13 presents a summary of current flows and loadings compared to the flow and 

loading limits listed in the current NPDES permits for the WWTP.  

 

The maximum values for the last 5 years were used for comparisons of influent flows and 

loadings to influent permit limitations.  The flow rate was approximately 66 percent of 

the NPDES monthly limit and 63 percent of the daily limit.  BOD, TSS and NH3 

loadings were 70, 59 and 45 percent of the NPDES limit, respectively. 
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TABLE 5-13 

 

WWTP Influent Flow and Loading Limits 

 

Parameter Units 

Current 

Influent 

Value 

NPDES 

Permit 

Limit 

Percent of 

Current NPDES 

Permit Limit 

Max. Month Flow mgd 0.46 0.69 66% 

Max. Day Flow mgd 0.81 1.29 63% 

Max. Month BOD lb/d 911 1,297 70% 

Max. Month TSS lb/d 630 1,070 59% 

Max. Month NH3 lb/d 87 194 45% 

 

INFILTRATION AND INFLOW 

 

The amount of infiltration and inflow (I/I) can be estimated on an annual average, 

maximum month, and maximum day basis by subtracting the base flow at the WWTP 

from the annual average, maximum month, and maximum day flows at the WWTP.   

 

For this report, infiltration and inflow is expressed in units of gallons per acre per day 

(gpad).  The total collection area of the City of La Center is estimated to be 

approximately 397 acres.  

 

Table 5-14 summarizes the infiltration/inflow analysis for current conditions.  The winter 

of 2022/2023 was evaluated, since it best reflects the current conditions.  The peak day 

flow and peak hour flow were derived from a Dec 26, 2022 storm event, which was 

determined to be similar to a 20-year storm event for the region.   

 

The data contained in this table is useful as a baseline for evaluating changes in 

infiltration and inflow in the future.   

 

TABLE 5-14 

 

Estimated WWTP Infiltration and Inflow during 2021/2022 Winter 

 

Flow Type 

Influent Flow 

at WWTP 

(mgd) 

Base 

Flow 

(mgd) 

I/I 

(mgd) 

Service 

Area 

(acre) I/I (gpad)  

Annual Average 0.343 0.278 0.058 397 162 

Max. Month  0.458 0.278 0.180 397 453 

Peak Day 0.808(1) 0.278 0.468 397 1,334 

Peak Hour 1.050(1) 0.390(2) 0.661 397 1,664 
(1) Peak day and peak hour flow derived from December 26, 2022 data. 

(2) PH/PD for base flow has diurnal peaking factor of 1.4, identified through flow data during dry 

weather week of 9/15-9/22, 2022  
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Infiltration and Inflow Analysis Using EPA Criteria 

 

Analysis of infiltration and inflow was performed to compare estimates of per capita I/I 

to EPA criteria.  These infiltration and inflow rates are summarized in Table 5-15. 

 

The U.S. EPA manual entitled I/I Analysis and Project Certification provides 

recommended guidelines for determining if infiltration and/or inflow is excessive.   

 

1. To determine if excessive infiltration is occurring, a threshold value of 

120 gallons per capita per day (gpcd) is used. This includes domestic 

wastewater flow, infiltration and nominal industrial and commercial flows. 

This infiltration value is based on an average daily flow over a seven to 

fourteen day non-rainfall period during seasonal high ground water 

conditions.   

 

2. To determine if excessive inflow is present in a collection system, the 

USEPA uses a threshold value of 275 gpcd.  If the average daily flow 

(excluding major commercial and industrial flows greater than 50,000 gpd 

each) during periods of significant rainfall exceeds 275 gpcd, the amount 

of inflow is considered excessive.  This calculation should exclude major 

commercial and industrial flows (greater than 50,000 gpd each). 

 

TABLE 5-15 

 

Per Capita WWTP Infiltration and Inflow Based on EPA Criteria 

 

Parameter 

EPA Criteria for 

Excessive I/I (gpcd) 

Estimated La Center 

I/I Value (gpcd) 

EPA Excessive Infiltration Criteria  120 89 

EPA Excessive Inflow Criteria 275 215 

 

Infiltration 

 

Rainfall records from the WWTP DMR data show a 7-day period (January 22 through 

28, 2022) during which only trace amounts of rainfall were measured.  This would also 

be a period of relatively high groundwater.  The average daily flow recorded during this 

time period was 0.333 mgd.  With a total population of sewer users in 2022 of 3,751, the 

“EPA I/I Infiltration Value” for La Center is estimated at 89 gpcd which is less than the 

EPA guideline of 120 gpcd and; therefore, indicates there is not excessive infiltration. 

 



Gray & Osborne, Inc., Consulting Engineers 

City of La Center 5-27 

General Sewer Plan Update July 2023 

Inflow 

 

The maximum day influent flow at the WWTP over the winter of 2022/2023 was 

0.808 mgd (recorded on December 26, 2022).  With a total population of sewer users in 

2022 of 3,751, the “EPA I/I Inflow Value” for is estimated at 215 gpcd.  Because this 

value is lower than the EPA guideline of 275 gpcd, La Center is not considered to have 

excessive inflow by EPA criteria. 

 

I/I Reduction 

 

Figure 5-10 shows average monthly influent flows from 2018 through 2022 as a function 

of total monthly rainfall during the wet season months of November through April. 

 

The increase of the extrapolated y- intercept value, which represents the “no rain” day 

flow, from 2018 to 2022, indicate there is an increase in base flow and perhaps dry 

weather infiltration.  The similarity of slopes of the linear regression lines throughout the 

years indicates the I/I has been stable in the collection system. 
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FIGURE 5-10 

 

WWTP Influent Flow as a Function of Rainfall 
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FLOW AND LOADING PROJECTIONS 
 

PROJECTED ADWF 

 

The projected future ADWF is summarized in Table 5-16.  Total residential and non-

residential dry weather flows in the City collection system were projected by multiplying 

the projected number of ERUs (from Table 5-6) by 148 gallons per ERU per day 

(gal/ERU/day).   

 

TABLE 5-16 

 

Projected Future ERUs and ADWF 

 

 

WWTP 

Total ERUs 

WWTP 

ADWF(1) 

2023 1,994 0.30 

2028 2,490 0.37 

2033 3,110 0.46 

2038 3,887 0.58 

2043 4,864 0.72 
(1) Based on 148 gpd/ERU. 

 

PROJECTED I/I 

 

For this plan, infiltration and inflow for the existing service area is assumed to be 

constant throughout the 20-year planning period.  (In other words, ongoing I/I 

rehabilitation efforts are assumed to compensate for the increase in new I/I due to 

deterioration of infrastructure).  Projected I/I flow is summarized in Table 5-16.   

 

TABLE 5-17 

 

Current and Projected Future I/I 

 

Year Existing Service Area(1) (acres) 

I/I Flow (mgd) 

Annual 

Average 

Max. 

Month 

Peak 

Day 

Peak 

Hour 

2022 397 0.06 0.18 0.53 0.66   
I/I Rates for New Service Areas (gpad)  

 150 300 1000  1,500  

Year New Service Areas(2) (acres) Total I/I Flow (mgd) 

2028 99 0.08 0.21 0.63 0.81 

2033 222 0.10 0.25 0.75 0.99 

2038 377 0.12 0.29 0.91 1.23 

2043 571 0.15 0.35 1.10 1.52 
(1) Existing Service Area reflects sum of currently served parcels. 

(2) New Service Area reflects same growth rate as service ERUs. 
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SUMMARY OF PROJECTED FLOWS 

 

Table 5-18 and Figure 5-11 summarizes projected total flows within the City to the 

WWTP.  To estimate future annual average, maximum month, and peak day flows, the I/I 

flow rates were added to the ADWF derived from the ERU projections to obtain the 

respective future WWTP influent flowrates.  The projected MMF is expected to exceed 

the Phase 1A and 1B limits before 2033 and 2043, respectively.  The projected PDF is 

expected to exceed the Phase 1A limit before 2035 and not exceed the Phase 1B limit 

throughout planning period.  

 

TABLE 5-18 

 

Current and Projected Future WWTP Flow 

 

Flow Type 

Current 

NPDES Permit 

Limit (Phase 1a) 

Future 

NPDES 

Permit Limit 

(Phase 1b) 

Projected Flows (mgd) 

2023 2028 2033 2038 2043 

Average Dry Weather --  0.30 0.37 0.46 0.58 0.72 

Average Annual(1) --  0.34 0.45 0.56 0.70 0.87 

Maximum Month(1) 0.69 1.04 0.46 0.58 0.71 0.87 1.07 

Peak Day(1) 1.29 1.94 0.81 1.00 1.21 1.48 1.82 

Peak Hour(1) --  1.05 1.33 1.64 2.03 2.53 
(1) AAF, MMF, PDF and PHF were the summation of ADWF in Table 5-16 and I/I flow in 

Table 5-17.  Flows are reflective of the 20-year storm event that occurred in the winter of 2022. 

BOLD values exceed anticipated NPDES Permit Limits (current phase 1a and future phase 1b 

design limits). 
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FIGURE 5-11 

 

WWTP Influent Flow Projections 
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PROJECTED WASTEWATER LOADING 

 

Future BOD5, TSS and NH3-N annual average WWTP loadings are estimated by 

multiplying the projected number of ERUs in the City collection system by the respective 

ERU-based loadings calculated in previous sections.  The max month and peak day 

loading were based on the peaking factors calculated in Tables 5-11. 

 

The strength of the combined industrial/commercial (except cardroom) wastewater is 

assumed to be the same as that of domestic wastewater for this analysis. 

 

Tables 5-19 and Figure 5-12 through 5-14, provide a summary of projected future 

influent loadings at the WWTP, including the years that they are projected to reach 

capacity based on the City’s robust growth projections.  

 

TABLE 5-19 

 

Current and Projected WWTP Influent Loadings 

 

ERUs and Loadings 

(lb/d) 

Current 

NPDES 

Permit Limit 

(Phase 1a) 

Future 

NPDES 

Permit Limit 

(Phase 1b) 2023 2028 2033 2038 2043 

Total ERUs     1,994 2,490 3,110 3,887 4,864 

Cardrooms ERUs     50 69 95 129 177 

Non-Cardrooms ERUs     1,944 2,421 3,015 3,757 4,686 

                

Annual Average BOD5     777 973 1,220 1,530 1,923 

Max Month BOD5 1,297 1,804 952 1,192 1,494 1,874 2,355 

Peak Day BOD5     1,161 1,454 1,822 2,286 2,872 

                

Annual Average TSS     588 738 927 1,165 1,467 

Max Month TSS 1,070 1,581 658 826 1,038 1,304 1,643 

Peak Day TSS     816 1,024 1,286 1,617 2,037 

                

Annual Average NH3-N     81 102 128 162 205 

Max Month NH3-N 194 292 91 115 145 183 231 

Peak Day NH3-N     142 179 226 285 360 
(1) Values that exceed NPDES Permit limits are shown in BOLD. 
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FIGURE 5-12 

 

Projected WWTP BOD5 Loading 
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FIGURE 5-13 

 

Projected WWTP TSS Loading 
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FIGURE 5-14 

 

Projected WWTP NH3 Loading 
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It should be noted that influent loadings are only part of the loadings at the WWTP that 

need to be treated; the recycle side streams provide significant loadings back to the 

aeration basins.  These loadings will increase in the future.  The impact of these recycle 

streams is discussed in Chapters 7. 

 

CONCLUSION 

 

Based on the flow and loading analysis, the capacity limits will be reached within the 

years noted in Table 5-20.   

 

TABLE 5-20 

 

Current and Projected WWTP Influent Loadings 

 

Limit Criteria 

Current 

NPDES 

Permit Limit 

(Phase 1a) 

Future 

NPDES 

Permit Limit 

(Phase 1b) 

Year 

Reaching 

Phase 1a 

Capacity 

Limit 

Year Reaching 

Phase 1b 

Capacity Limit 

MM Flow 0.69 mgd 1.04 mgd 2033 2043 

PD Flow 1.29 mgd 1.94 mgd 2035 Beyond 2043 

MM BOD Loading 1,297 ppd 1,804 ppd 2030 2037 

MM TSS Loading 1,070 ppd 1,581 ppd 2034 2043 

MM NH3 Loading 194 ppd 292 ppd 2039 Beyond 2043 
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