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INTRODUCTION 

This report presents a conceptual design for a wastewater treatment plant to serve the City of 
Carnation. The treatment technologies evaluated for this study were selected based on the 1991 
Draft Wastewater Facilities Plan and a workshop attended by representatives of the City of 
Carnation, the King County Department of Metropolitan Services, and their consultants. The 
purpose of this report is to assess the feasibility and cost of providing a wastewater collection and 
treatment system for a small portion of the City of Carnation, with the intent to ultimately 
provide sewer service to most portions of the city. The flow rates identified for the small and 
ultimate treatment facilities are 0.04 million gallons per day (mgd) and 0.3 mgd, respectively. 

Two treatment technologies were identified in the May 11, 1995 workshop to be evaluated under 
this task. The first alternative consists of a facultative lagoon treating the initial flows of 0.04 
mgd. Under this alternative the ultimate sewer capacity of 0.3 mgd would be treated by an 
extended aeration system. The second alternative includes a sequencing batch reactor to treat the 
initial and ultimate wastewater flows. For each alternative a conceptual design and layout for the 
small and ultimate treatment plants is provided, followed by a discussion concerning the 
operational requirements of each system, how the facility can be scaled up to a 0.3 mgd plant, 
and conceptual costs. In addition, preliminary sizing and costs are presented for a wastewater 
collection system serving only the initial sewer area and sized to accommodate the ultimate 
capacity of the plant. 

The intent of this report is to provide the City of Carnation with sufficient information 
concerning treatment technologies and associated costs to implement a sewer system at a smaller 
scale than that proposed in the 1991 facilities plan. This analysis does not attempt to evaluate all 
treatment options available to the City of Carnation. This study was completed under the 1991 
facilities plan, which serves as a basis for this effort. 

Herrera Environmental Consultants 
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BACKGROUND INFORMATION 

This section presents a summary of previous reports and studies related to the City of Carnation's 
proposed sewer service. Information pertinent to the development of a public sewer service and 
conceptual design of a wastewater treatment plan is included in the discussion. In particular, 
quantities for projected wastewater flow rates and pollutant loadings developed in previous 
reports are used in this analysis for the design of the wastewater treatment processes. 

Current land use and population characteristics are summarized in a letter report to the King 
County Department of Metropolitan Services (Bleeker 1995 personal communication). In 
general, the City of Carnation is a residential community, incorporating approximately 533 acres. 
As of 1994, the population was 1,430. The city contains a central commercial area; however it 
does not have any industry within the city limits. Surrounding areas are primarily agricultural 
except for two local industries. Wastewater from the entire community is currently disposed of 
by onsite systems. 

In 199 1, a Draft Wastewater Treatment Facilities Plan was prepared for the City of Carnation, to 
determine what portions of the city required a public sewer system as a means of protecting 
public health and/or environmental quality, and to determine the most cost-effective technology 
for providing wastewater service where it was required (R.W. Beck 1991). A review of private 
onsite systems was made to assess where wastewater service was required. The analysis 
determined that many of the existing systems do not meet the current design criteria for onsite 
systems established by the Department of Health. In addition, many of the lots within central 
Carnation are smaller than the minimum lot sizes prescribed under the regulations. New onsite 
systems are not being permitted, and failing systems cannot be replaced. Therefore, it was 
determined that the city required a public wastewater treatment facility. 

The facilities plan established wastewater flow characteristics for the City of Carnation based on 
population projections and land use. Wastewater flow rates and organic loads were determined 
for three different service areas. The analysis determined that the most economical alternative 
for the city was to construct a wastewater treatment facility sized to treat flows from the ultimate 
service area. The facilities plan presented a preferred treatment option, phasing evaluation, 
initial site screening, and conceptual cost. The preferred alternative was a tertiary treatment plant 
sized for a capacity of 0.33 mgd. The components of the proposed treatment plant included 
screens, grit removal equipment, sequencing batch reactors, sand filters, and ultraviolet 
disinfection. However, the plan has never been implemented, primarily due to the perceived 

-. high cost of the recommended alternative. 

Several subsequent studies have been conducted since the draft facilities plan. In 1992, the city 
hired a consultant to prepare a comprehensive plan, which estimated a population growth lower 
than the estimate presented in the facilities plan (Henigar and Ray, Inc. 1992). The city also 
revised the proposed phasing of the sewer system (Jensen and Morgan 1995a personal 
communication). The new plan calls for three phases, with the initial sewer system serving only 
the central business district and immediately adjacent residential lots. The city also compiled a 
list of potential sites for a wastewater treatment plant within the immediate vicinity of the city 
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limits (Jensen and Morgan 1995b personal communication). Five sites were identified, ranging 
in size fiom 2 to 16 acres. 

FLOW RATES 

Two capacities are used to size the treatment process equipment for each alternative (HDR 
Engineering 1995). For the initial service area the average day peak month flow is estimated to 
be 0.04 mgd. This flow rate is based on the city's intent to initially provide sewer service only to 
the central business district and immediately adjacent residential lots. The ultimate capacity used 
for each alternative is assumed to be 0.3 mgd. The service area for this flow consists of the 
central business district; neighborhoods consisting of older, smaller lots; and the northern growth 
area (which also consists of smaller lots). The flow rate is based on population estimates for the 
year 2010. 

For the purposes of sizing conveyance facilities, the peak hour flow rate was assumed to be 3.33 
times the average day peak month. This peak factor is used in the 1991 facilities plan (R.W. 
Beck). 

WASTEWATER CHARACTERISTICS 

The wastewater characteristics are based on the pollutant loading determined in the 1991 
facilities plan. The facilities plan assumed a biological oxygen demand (BOD) and total 
suspended solids (TSS) loading rate of 0.2 pounds per capita per day (ppcd) for residential flows 
and 0.26 ppcd for commercial flows. For the ultimate capacity the estimated concentrations for 
BOD and TSS were 238 milligrams per liter (mg/L) for each parameter. For the small service 
area that consisted of the central business district, the estimated concentrations for BOD and 
TSS were 257 mg/L. Therefore, for the purposes of this study,.BOD and TSS concentrations are 
estimated to be 250 mg/L for the initial and ultimate flow rates. 

The 1991 facilities plan did not provide an analysis of expected nutrient loading in the domestic 
wastewater. Therefore, for the purposes of sizing the reactor tanks and aeration equipment, an 
influent concentration for ammonia in the range of 20 to 40 mg/L as nitrogen is used. 
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EFFLUENT DISCHARGE REQUIREMENTS 

The Washington Department of Ecology (Ecology) governs the permitting of domestic 
wastewater treatment facilities. Table 1 lists the minimum discharge standards for domestic 
wastewater facilities (WAC 173-22 1). 

Table 1. Effluent discharge standards for domestic wastewater facilities. 

Parameter Standard 
BOD 

30-day average 30 mg/L 
7-day average 45 mg/L 
30-day average removal 85 percent of the influent 

concentration 

TSS 
30-day average 30 mg1L 
7-day average 45 mg/L ' 

30-day average removal 85 percent of the influent 
concentration 

Fecal Coliform 
Monthly geometric mean 2001100 mL 
Weekly geometric mean 4001100 mL 

pH 6 to 9 

Furthermore, WAC 173-221 sets less restrictive standards for facilities which rely on 
stabilization ponds as the primary treatment process and have a design capacity of less than 2 
mgd. The effluent restrictions for these facilities are shown in Table 2. TSS standards can be 
adjusted by Ecology based on concentrations achievable through proper operation and 
maintenance of the facility. 

Although regulations allow domestic wastewater to be treated with waste stabilization ponds, it 
may be difficult to get a lagoon system permitted in western Washington. Stabilization ponds do 
not perform optimally in cooler and wetter climates, which are typical of western Washington. 
In addition, Ecology may be less likely to permit a waste stabilization pond system for facilities 
that discharge to Class A surface waters such as the Snoqualmie River. 

, 

The City of Carnation facility would also be subject to regulations under the National Pollutant 
Discharge Elimination System (NPDES) permit program for effluent discharges to surface 
waters. The NPDES permit is specific fo; each facility. Discharge limitations are dependent on 
the quality and quantity of the receiving water, the receiving water uses, and the presence or 
absence of other pollutant sources in the same watershed. The Department of Ecology has 
allotted the Carnation treatment plant pollutant loadings for low flow periods of the Snoqualmie 
River (August through October). The anticipated effluent limits for a flow of 0.2 mgd are 2 to 
2.5 mg/L for soluble reactive phosphorus, 5 to 9 mg/L for ammonia as nitrogen, and 15 mg/L for 
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BOD during the low flow periods (HDR Engineering 1995). During non-low flow periods, the 
anticipated treatment requirements are secondary treatment with no nutrient removal specified. 

Table 2. Effluent discharge standards for waste stabilization ponds. 

30-day average removal 

30-day average removal 

200l100 mL 

The anticipated regulatory requirements for discharging the treatment facility effluent to the 
Snoqualmie River provide the basis for the conceptual design of the wastewater treatment 
facilities. The discharge reqiiirements for non-low flow periods are used because the city will 
initially provide storage during low flow periods. Although higher effluent limits are allowed for 
waste stabilization ponds, it is assumed that ponds used at Carnation would be required to meet 
the more stringent requirements to address Ecology's concern about nutrient loadings to the 
Snoqualmie River. Therefore, the conceptual design is based on effluent concentrations of 30 
mg/L or less for BOD and TSS. 
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WASTEWATER TREATMENT SYSTEM ALTERNATIVES 

Two alternatives are considered for the City of Carnation wastewater treatment plant: 

Alternative 1: Stabilization ponds for the initial capacity of 0.04 mgd and 
extended aeration system for the ultimate capacity of 0.3 mgd 

Alternative 2: Sequencing batch reactors for both the initial and ultimate 
capacities. 

For each alternative, typical unit processes found in a small municipal facility, such as screening, 
grit removal, biological treatment, clarification, and disinfection, are included as needed in order 
to develop a conceptual layout and cost for the treatment facility. Cost estimates also consider 
summer storage. 

The first alternative is evaluated because lagoon systems typically have lower capital costs and 
operational requirements than activated sludge systems. Extended aeration is considered for the 
ultimate capacity under this alternative because it is realized that the stabilization lagoons cannot 
meet the stringent effluent requirements under an NPDES permit. Sequencing batch reactors are 
included as the second alternative because they were the preferred alternative in the 1991 
facilities plan (but were proposed at a larger capacity). A description of each of these biological 
treatment processes is presented, followed by a description of each alternative and costs. 

WASTE STABILIZATION PONDS 

Stabilization ponds, or lagoons, are one of the earliest recorded systems for treatment of 
wastewater. Nearly 7,000 lagoon systems are currently used in the United States for treating 
municipal and industrial wastewater in a wide variety of climates. Stabilization ponds rely on 
natural physical and biological processes for treatment. Suspended solids are removed by 
physical settling, while BOD is satisfied by biological activity and oxidation. The four primary 
types of lagoons are facultative (aerobic-anaerobic), aerated, aerobic, and anaerobic 
(Middlebrooks et al. 1982). 

The lagoon system considered for the City of Carnation is proposed as facultative lagoons (also 
called oxidation ponds, sewage lagoons, or photosynthetic ponds). In this type of lagoon, an 
aerobic layer overlies an anaerobic layer. In the upper layer, photosynthetic algae and surface 
reaeration produce oxygen that is used by the aerobic bacteria in stabilizing the organic material. 
Anaerobic fermentation occurs at the bottom of the lagoon along with sludge accumulation. 
Between the two layers is a facultative zone that ranges from aerobic near the top to anaerobic at 
the bottom. Enhanced oxidation in the ponds can be provided with mechanical aerators (Metcalf 
& Eddy 1991). 

The efficiency of the lagoon in biological activity is dependent on climate. The presence of algae 
in the upper layer is essential to the performance of the pond. The algae flourish under warm 
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sunny conditions, resulting in oxygen concentrations near saturation near the surface. In the 
presence of sunlight, the algae take up carbon dioxide, resulting in pH levels near 10. The high 
pH levels promote the removal of ammonia by volatilization. In addition, the biological activity 
by aerobic bacteria and anaerobic fermentation occurs at higher rates at warmer temperatures. 
For this reason larger ponds are required in colder climates to allow for greater detention times. 

Typical detention times range between 20 and 180'days. Optimal designs consist of three cells to 
maximize the use of the entire design volume. Effluent BOD concentrations of less than 30 
mgL can typically be achieved; however TSS concentrations may range from less than 30 to 100 
mgL. TSS concentrations are highly dependent on algae concentrations (Middlebrooks et al. 
1982). 

The major advantages to stabilization ponds are the low capital costs, simple operational 
requirements, and sludge disposal required only at 10- to 20-year intervals. Major disadvantages 
include large land area requirements and difficulty in meeting stringent effluent standards during 
the warm season. Also, odor problems may occur as ponds turn over in the fall (U.S. EPA 
1992). 

EXTENDED AERATION 

Extended aeration is a modification of the activated sludge process characterized by low loading 
rates and long hydraulic and solids retention times. Activated sludge processes rely on 
microbiological degradation of organic compounds to reduce the BOD concentration of the 
wastewater. Because of the low BOD loading (and resulting limited food supply), the extended 
aeration process operates in the endogenous phase of microbial growth, in which the 
microorganisms are forced to metabolize their own protoplasm. The high solids retention times 
allow for nitrification to occur. Also, under longer aeration times, biodegradable toxic 
compounds are more likely to be removed (Metcalf & Eddy 199 1). 

Extended aeration processes have been in wide used since the 1950s. Many of the facilities treat 
wastewater flows of less than 50,000 gallons per day (gpd); however facilities up to 5 mgd are 
currently in use. The process occurs in a tank-like reactor and is rarely preceded by primary 
sedimentation. Effluent from the extended aeration tank requires final clarification. In a well- 
operated facility, BOD and TSS removals of 85 to 95 percent can be achieved (U.S. EPA 1992). 

Major advantages to the extended aeration process include: 

Lowest sludge production of any activated sludge process 
Relatively minimal land requirements 
Available as pre-engineered package plants 
High quality effluent 
Good reliability with adequate operator attention 
Nitrification occurs when wastewater temperatures are greater than 15 degrees 
Celsius 
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Relatively low capital cost 
Handles moderate shock hydraulic loadings with minimal problems. 

Major disadvantages to the extended aeration process include: 

Higher energy costs compared to land-based systems 
Requires skilled operater and greater operation and maintenance (O&M) costs 
High flow variations and operator inattention may result in BOD and TSS 
slugs in the effluent 
Potential freezing in cold climates 
Possible formation of pinpoint floc resulting in poor settleability 
Potential for rising sludge in final clarifier during warmer months due to 
denitrification. 

SEQUENCING BATCH REACTOR 

A sequencing batch reactor (SBR) is a f o m  of the activated sludge process in which aeration and 
clarification occur in the same physical unit. The process employs a five step cycle: fill, react, 
settle, decant, and idle. During the fill stage, raw wastewater enters the reactor, which is already 
one-third to one-half full with the settled sludge from the previous cycle. Aeration and mixing 
do not start until the reactor is approximately 80 percent full. During the react stage, vigorous 
aeration occurs, causing oxidation of organic matter. The react stage may last up to 4 hours, 
allowing for long term stability of the process and nitrification. Aeration and mixing stops 
during the settle stage, allowing quiescent sedimentation conditions. After settling, the clarified 
effluent is decanted from the reactor, and the reactor remains idle until it is ready to fill again. 
During the idle stage, solids are wasted from the bottom of the reactor (Wun-Jerg and Droste 
1989). 

Major components of an SBR include the aerationlmixing system, decant system, and control 
system. The most common aeratiodmixing system is jet aeration, which has the advantage of 
being able to mix independently of aeration. Other methods of aeration include fine and coarse 
bubble diffusers and mechanical turbine aerators. The decant system is critical to achieving a 
high quality effluent by avoiding discharge of the mixed liquor suspended solids. Numerous 
decanting methods have been employed with varying degrees of success. Several vendors of 
SBR technologies have developed different decant designs, and the technology has undergone 
significant development in the last decade. Process control systems are also typically provided 
by the manufacturer of the SBR system (U.S. EPA 1992). 

A SBR system includes screening, grit removal, biological treatment and clarification in the 
SBR, and disinfection. Primary sedimentation is usually not included. The clarification phase of 
an SBR allows for truly quiescent conditions, and the problems associated with short circuiting 
in conventional, continuous flow processes is eliminated. The SBR process may also include an 
equalization basin to reduce the size of the disinfection facilities. 
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A key advantage to SBRs is their simplicity. The mechanical requirements for the plant are 
reduced because there is no return sludge equipment; biological treatment and clarification occur 
in the same reactor. Other advantages of the SBR include high and consistent effluent quality due 
to quiescent batch settling in the reactor, capability to handle wide flow variations under most 
shock hydraulic loadings, and flexibility in the duration of the SBR cycles to allow for nutrient 
removal and filamentous growth control. 

The major drawback to the SBR process is continuing problems with the decant system. Good 
performance of the decant system is critical for achieving a high quality effluent. If the mixed 
liquor suspended solids is drawn off during the decant cycle, effluent BOD and TSS 
concentrations may exceed discharge criteria because there is no method to remove solids from 
the effluent downstream of the SBR. These problems can be avoided by carefully selecting a 
decant system design that has a good performance record (U.S. EPA 1992). 

ALTERNATIVE 1 - WASTE STABILIZATION PONDS 

The first alternative considered for the City of Carnation wastewater treatment facility is a 
facultative lagoon system for the initial capacity of 0.04 mgd and an extended aeration plant for 
the ultimate capacity of 0.3 mgd. The 0.04 mgd facility would consist of influent pumping, 
screening, facultative lagoons, chlorination and dechlorination, and storage and effluent 

The land requirement for this facility is approximately 9 acres. The only site of the 
five potential sites identified by the City of Carnation large enough for this facility is located at 
the southern end of the city along the Camation-Fall City Road. A conceptual plan of the 
proposed facility is shown in Figure 1. 

The conceptual design criteria for each unit process are shown in Table 3. Screening would be 
accomplished using a manually cleaned bar screen placed in a concrete channel. A bypass 
channel around the screen is provided to allow the screen to be serviced. The waste stabilization 
pond system consists of three equally sized cells approximately 2.0 acres in area and 5 feet deep. 
The cells are plumbed so that they can be operated in series or in parallel. The ponds are lined 
with a synthetic geomembrke to prevent groundwater contamination. 

Effluent from the 0.04 mgd plant would be discharged to the Snoqualmie River during non-low 
flow periods. During low flow periods in the Snoqualmie (August through October), the effluent 
would be stored in an onsite reservoir until conditions in the Snoqualmie River permit discharge. 
The volume of the reservoir required for the 0.04 mgd facility is 3.1 million gallons. The 
reservoir would be 8 feet deep with a surface area of approximately 1.4 acres. 

Disinfection would be accomplished using chlorine, with a total chlorine requirement of 
approximately 2.8 pounds per day. Dechlorination would be required during periods of 
discharge to the Snoqualmie River to meet the permitted chlorine concentrations downstream of 
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Figure 1. Conceptual layout of 0.04 MGD treatment facility for alternative I .  



the mixing zone. In addition, dechlorination may also be required if land application of the 
effluent is employed. Dechlorination would be accomplished with sulfur dioxide. 

Table 3. Design criteria for alternative 1: treatment plant capacity of 0.04 mgd. 

Anaerobic degradation of sludge deposited in the lagoon system would prevent excessive sludge 
accumulation. Typical sludge accumulations in this type of system amount to less than 12 inches 
over 25 years and are concentrated near the influent point in the primary ponds. It is expected 

Influent Pumping 
Number of pumps 2 minimum 
Capacity, each peak design flow with one pump 

mechanically cleaned bar screen 
Size 112-inch or larger 112-inch spacing between bars 
Flow rate 
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Stabilization Ponds 
Process Parameters 

Maximum loading rate 
Maximum loading rate for 1 

any cell 

20 Iblacld I 

50 Iblacld 

20 Iblacld 

50 Iblacld 
Detention time 

Phvsical Characteristics 
Number of ponds 
Surface area 0.5 to 40 acres per cell 2.02 acres per cell 
Pond depth between 3 and 5 feet 
Sludge storage 

Chlorination 
Disinfection level 
Dosage capacity 
Contact time 

Dechlorination 
Method 
Dosage 

Contact time 

Storage 
Volume 

Effluent Pumping 
Number of pumps 
Capacity, each 

2001100 mL 
6- 12 mglL 

20 minutes minimum 

2001100 mL 
5-15 mglL 
30 minutes 

sulfur dioxide 
1.5-4 mg/L per mg/L of chlorine 

residual 
45 seconds 

3.1 million gallons 

2 minimum 
peak design flow with one pump 

off-line 

2 

300 gpm 



that the sludge would have to be removed from the ponds when the treatment facility is 
converted to an extended aeration plant. 

The 0.3 mgd facility would consist of influent pumping, screening, grit removal, extended 
aeration, secondary clarification, chlorination and dechlorination, and effluent pumping, as 
shown in Figure 2. The conceptual design criteria for the 0.3 mgd treatment facility are shown in 
Table 4. Screening would be accomplished using a mechanically cleaned bar screen placed in an 
18-inch wide bar screen. As with the smaller plant, a bypass would be provided so that the 
screen can be taken out of service. Grit would be removed using a screw-type grit collector. The 
grit collector would be installed in a 1.5-foot wide concrete channel approximately 20 feet long. 

The proposed extended aeration and clarification processes would be provided as a package 
plant. The package would be configured with one concrete tank consisting of two aeration tanks, 
two clarification basins, and a surge tank for peak flows. Also supplied with the package plant 
would be the necess'ary piping, aeration equipment (including coarse air difhsers and centrifugal 
blowers), solids transfer pumps and piping, and process controls. The aeration tank and 
equipment are sized to allow for nitrogen removal in addition to BOD removal. The projected 
effluent concentrations of BOD would be approximately 11 mg/L. Suspended solids 
concentration in the effluent would be approximately 15 mg/L, and ammonia concentrations 
would be 1 mg/L as nitrogen. Overall dimensions of the aeration and clarification unit would be 
69 feet by 72 feet. 

Storage was considered for periods of low flow in the Snoqualmie River. The required storage is 
estimated to be approximately 70 acre-feet (23 million gallons) based on a dry weather flow of 
0.25 mgd over a 92 day period. It is estimated that an impoundment with a 10-foot water depth 
would require approximately 10 acres. Therefore, the city may want to pursue alternatives for 
wastewater disposal, such as land application, or additional treatment for nutrient removal. 
Conceptual design and costs for these processes are not included in this analysis. Costs for 
disposal of wastewater effluent by land application are provided in the 1991 facilities plan (R.W. 
Beck 199 1). 

Disinfection would also be accomplished using chlorine. The expected chlorine requirement for 
the 0.3 mgd plant is approximately 21 pounds per day averaged over the year. Dechlorination 
would be required during periods of discharge to the Snoqualmie River to meet the allowed 
chlorine concentrations. In addition, dechlorination may also be required if land application of 
the effluent is employed. Dechlorination would be accomplished with sulfur dioxide. 

It is proposed that the wastewater solids removed from the extended aeration tanks be stabilized 
and stored in a sludge lagoon. One of the wastewater stabilization lagoons from the 0.04 mgd 
facility can be converted to a sludge stabilization basin with simple modifications. It is 
anticipated that one of the 2 acre ponds can be used for up to 5 years for sludge stabilization and 
storage before additional capacity is required. Using the lagoons for sludge stabilization would 
also reduce the capital costs and annual operational costs of the new facility because the solids 
handling requirements are greatly reduced. Once the lagoon is full, it is assumed that the solids 
would be hauled to Metro for disposal. 
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Table 4. Design criteria for Alternative 1: treatment plant capacity of 0.30 mgd. 

112-inch or larger 

Process Parameters 
0.05-0.15 lb BODIIb MLSS 0.09 Ib BODIlb MLSS 
10-25 Ib BODl1,OOO cflday 1 5 lb BODl1,OOO cflday 

Retention time 10-24 hours 
Sludge age 10-30 days 
Mixed liquor suspended 
Oxygen requirements 2,100 cfllb BOD 2,100 cfllb BOD 

Physical character is ti^ 
Number of tanks 
Dimensions, each tank 

I Secondary Clarification 
Process Parameters 

Flow rate 
Overflow rate 

Physical Characteristics 
Number of tanks 

Chlorination 
Disinfection level 20011 00 mL 2001100 mL 

sulfur dioxide 

peak design flow with one pump 
I Suggested values. 
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Operational Considerations 

Facultative Lagoons 

Lagoon systems are typically simpler to operate than activated sludge systems. Less 
maintenance is required because there are fewer mechanical components. The most complicated 
operational aspect of this system is the need to operate the lagoons so that they attain minimum 
storage at the end of the spring, providing maximum storage capacity when wastewater cannot be 
discharged to the Snoqualmie River because of low flow conditions. At the same time, the water 
level in the lagoons should not be allowed to drop below 3 feet, or inadequate treatment and 
excessive algae buildup can occur. Operators must be aware of proper system operation for each 
season of the year. 

Algae buildup in the lagoons could become a problem during the warmest summer months. If 
allowed to remain in the effluent, algae could clog pumps in the conveyance system. The outlet 
of the treatment facility would be screened to prevent this problem, but additional chemical 
treatment or operational changes may also be required. Some studies have reported that 
chlorination causes algae to flocculate and settle. This mechanism could be used when the 
effluent is held in the storage lagoon; however algae scum accumulation in the chorine contact 
basin would be a problem. Other options include adding small amounts of copper sulfate to the 
system to kill algae, or providing a small slow-rate sand filter between the lagoon outlet and the 
chlorination basin. 

Extended Aeration 

Operational requirements of an extended aeration plant are higher than those for a lagoon system. 
As is typical with activated sludge plants, extended aeration plants require a skilled operator to 
provide regular supervision of the treatment processes and maintain mechanically complex 
equipment. Regular supervision is required because the short processing time of the plant 
requires quick adjustments to respond to changing conditions. The package plant comes 
equipped with simple process controls and timers to facilitate the operation of the plant; however 
oversight is still required. 

Extended aeration plants have a history of being very reliable. However, they incorporate a 
number of mechanisms that can malfunction. The system requires careful monitoring and 
maintenance to ensure reliable operation over long periods of time. 

Phasing 

Urider this alternative, facultative lagoons are proposed only for the initial capacity of 0.04 mgd. 
When the city needs to expand the treatment facility, it would be converted to an extended 
aeration system. The size of the upgraded system would be largely dependent on the rate of 
population and the extent to which the city expands its sewer service area. An 
intermediate size that the city may consider for converting to an extended aeration plant is in the 
range of 0.10 to 0.15 mgd capacity. A treatment plant of this size can ultimately be built to a 
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capacity of 0.3 rngd by adding treatment units to the original plant. The extended aeration 
package plant is especially suitable because of its modular configuration. However, expanding 
the capacity of the plant from 0.04 rngd to 0.10 rngd or greater would most likely require 
purchase of new equipment, such as pumps, chlorinators, and screens, because operating multiple 
smaller units becomes more costly to maintain than purchasing larger units. 

Regardless of the size of the upgraded facility, the existing site would require significant 
modification once the facultative lagoons are taken off-line. The ponds must be abandoned after 
the new facility is constructed. This requires removing and disposing of all deposited sludge 
from the lagoon bottoms and regrading and replanting the lagoon areas to provide surface water 
control. Another alternative is to use the pond cells for storage. As mentioned previously, one 
of the ponds can be used for sludge stabilization with only slight modifications to piping and the 
addition of aerators. Another one of the cells can be used as a storage basin for flow 
equalization. Providing flow equalization allows the facility to perform well under shock 
hydraulic loadings and also allows downstream equipment to be a smaller size. 

Costs 

Budgetary costs for the 0.04 rngd and 0.3 rngd treatment facilities are shown in Tables 5 and 6. 
Capital costs are based on quotes from equipment manufacturers and standard construction costs. 
Final design for the chosen alternative will require more detailed cost estimates based on final 
designs and plant layouts. The costs presented here do not include land acquisition, permitting, 
or administrative requirements. In addition, the costs of abandoning the lagoons or converting 
them to effluent storage or sludge holding basins are not included in the 0.3 rngd capital cost 
estimate. However, the cost of abandoning one of the lagoon cells is estimated to be $36,000. 

Annual operation and maintenance costs for the treatment plant are based on an annual 
percentage of the capital costs for each system component that includes both operator time and 
maintenance and replacement costs for equipment. The percentages used are 10 percent for high 
maintenance items such as the extended aeration basins and chlorination equipment, and 1 
percent for low-maintenance items such as the lagoons. Sludge handling is also included in the 
yearly operating costs for the 0.3 rngd facility, assuming that solids are removed from the 
stabilization pond once a year. 

ALTERNATIVE 2 - SEQUENCING BATCH REACTORS 
+ 

The second alternative considered for the City of Carnation wastewater treatment facility is an 
SBR plant for the initial capacity of 0.04 rngd and the ultimate capacity of 0.3 mgd. The 0.04 
rngd facility would consist of influent pumping, screening, one SBR tank, chlorination and 
dechlorination, storage, and effluent pumping. The land requirement for this facility is 
approximately 4 acres. This facility would fit on three of the five potential treatment facility 
sites identified by the city. A conceptual plan of the proposed facility on the 16-acre site is 
shown in Figure 3. 
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Table 5. Conceptual capital and O&M costs for a 0.04 mgd facultative lagoon treatment 
plant. 

Description Cost 

Facilities 
Site preparation $ 20,000 
Headworks 

Flow monitoring 6,000 
Screening 10,000 
Influent pumping 25,000 

Lagoons 5 19,000 
Chlorination 10,000 
Dechlorination 10,000 
Storage 100,000 
Effluent pump station 25,000 
Effluent piping 270,000 
Electrical 20,000 
Miscellaneous (roads, monitoring wells) 30,000 

Subtotal $1,045,000 

Contingency (30%) 3 14,000 
Engineeringladministrative (20%) 272,000 
Sales tax (8.2%) 134,000 

Total Treatment Cost $ 1,765,000 

Annual Operating Costs 
Treatment plant 0 & M 30,000 
Sludge handling and disposal - 

Subtotal $ 30,000 
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Table 6. Conceptual capital and O&M costs for a 0.3 mgd extended aeration treatment 
plant. 

Cost 

Site preparation $ 50,000 
Headworks 

Flow monitoring 15,000 
40,000 
30,000 

Grit chamber 22,000 
Extended aeration package plant 500,000 
Chlorination 35,000 
Bechlorination 35,000 
Effluent pump station 30,000 

270,000 
100,000 

Administrative building 200,000 
Miscellaneous 50,000 

$1,377,000 

Contingency (30%) 41 3,000 
Engineeringladministrative (20%) 358,000 
Sales tax (8.2%) 176,000 

$2,324,000 

Treatment plant 0 & M 80,000 
Sludge handling and disposal 122,500 

$ 202,500 
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The conceptual design criteria for each unit process are shown in Table 7. Screening would be 
accomplished using a manually cleaned bar screen placed in a concrete channel, with a bypass 
channel around the screen. The SBR is a rectangular tank approximately 24 feet long, 20 feet 
wide, and 18 feet deep. The SBR would require an equalization tank with a capacity of 
approximately 0.02 mgd. The SBRs are expected to produce an effluent with a BOD 
concentration of 10 mg/L, a TSS concentration of 10 mg/L, and an ammonia concentration of 1 
mg/L as nitrogen. 

Disinfection would be accomplished using chlorine, with a total chlorine requirement of 
approximately 2.8 pounds per day. The chlorine equipment would be sized for the SBR decant 
rate of 333 gpm. Dechlorination would be required during periods of discharge to the 
Snoqualmie River to meet the allowed chlorine concentrations. In addition, dechlorination may 
also be required if land application of the effluent is employed. Dechlorination would be 
accomplished with sulfur dioxide. 

Similar to the first alternative, effluent fi-om the 0.04 mgd plant would be discharged to the 
Snoqualmie River during non-low flow periods. During low flow periods in the Snoqualmie 
(August through October), the effluent would be stored in an onsite reservoir until conditions in 
the Snoqualmie River permit discharge. The volume of the reservoir required for the 0.04 rngd 
facility is 3.1 million gallons. The reservoir would be 8 feet deep and have a surface area of 
approximately 1.4 acres. 

For the 0.04 rngd facility it is'assumed that wastewater solids from the SBR would be hauled to 
Metro's East Division Reclamation Facility without further treatment at Carnation. Therefore 
the conceptual design includes a truck loading area. Solids handling is one of the most costly 
components to wastewater treatment. By hauling solids to Metro, the City of Carnation can 
delay purchasing digestion and dewatering equipment. 

The 0.3 rngd facility would consist of influent pumping, screening, grit removal, SBRs, 
chlorination and dechlorination, and effluent pumping, as shown in Figure 4. The conceptual 
design criteria for the 0.3 rngd treatment facility are shown in Table 8. Screening would be 
accomplished using a mechanically cleaned bar screen placed in an 18linch wide bar screen. A 
bypass would be provided so that the screen can be taken out of service. Grit would be removed 
using a screw-type grit collector. The grit collector would be installed in a 1.5-foot wide 
concrete channel approximately 20 feet long. 

The SBR treatment process consists of two square tanks and an equalization basin. Each SBR 
tank is 43 feet long on each side and 18 feet deep, and the equalization basin has a capacity of 
0.06 mgd. Each reactor tank is equipped with jet aerators and submersible centrifugal pumps for 
mixing, positive displacement blowers, floating effluent decant equipment, submersible sludge 
wasting pumps, and process controls. Effluent from the 0.3 mgd SBR is expected to be similar 
in quality to the 0.04 rngd SBR. 
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Table 7. Design criteria for alternative 2: treatment plant capacity of 0.04 mgd. 

0.12 Ib BODllb MLSS 
10-25 lb BODl1,OOO cflday 

Detention time 

24 x 20 feet 

20011 00 mL 

sulfur dioxide 

Storage of effluent is not practical for a 0.3 mgd treatment plant over the entire low flow period. 
The surface impoundment would be very large and would come under dam safety regulations. 
For a treatment plant of this size, the City of Carnation will have to pursue alternative disposal 
means, or provide additional treatment for nutrient removal. These technologies are not 
addressed under this study. 
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Table 8. Design criteria for alternative 2: treatment plant capacity of 0.30 mgd. 
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Process 

Influent Pumping 
Number of pumps 

Ecology Requirements 

2 

Design Criteria J 
I 

2 
Capacity, each peak design flow with one pump 

off-line 

Screening 

T f l e  mechanically cleaned bar screen 
Size 112-inch or larger 112-inch spacing between bars 
Flow rate 1.0 mgd 

Grit Chamber 

Type channel 
Flow rate 1.0 mgd 
Removal efficiency 90 percent 
Grit size 65-mesh 

Sequencing Batch Reactor 
Process Parameters 

F/M ratio 

Organic loading 
Detention time 
Sludge age 
Mixed liquor suspended 
solids 
Oxygen requirements 
Decant rate 

Physical Characteristics 
Number of tanks 
Dimensions, per tank 
Minimum depth 
Maximum depth 
Number of cycles 

10-25 lb BOD/1,000 cflday 

2,000-6,000 mg/L 

0.12 lb BOD/lb MLSS 

15 lb BODl1,OOO cflday 
3 8 hours 
10 days 

2,500 mg/L 
993 Ibslday 
1,333 gpm 

2 
43 x 43 feet 

15.1 feet 
18.0 feet 
4 per day 

200/100 mL 
Chlorination 

Disinfection level 2001100 mL 

Dosage capacity 
Contact time - - 

Dechlorination 
Method 
Dosage 

Contact time 

Effluent Pump Station 
Number of pumps 
Capacity, each 

minimum 20 minutes 

2 
peak design flow with one pump 

off-line 

5- 15 mplL 
30 minutes 

sulfur dioxide 
1.5-4 mg/L per mg/L of chlorine 

residual 
I 

45 seconds 

2 

333 gpm 



Effluent from the SBR system would be chlorinated, dechlorinated, and discharged. The total 
chlorine requirement for this system is approximately 21 pounds per day averaged over the year, 
for a decant rate of 1,333 gpm. Dechlorination would be required during periods of discharge to 
the Snoqualmie River to meet the allowed chlorine concentrations. In addition, dechlorination 
may also be required if land application of the effluent is employed. Dechlorination would be 
accomplished with sulfur dioxide. 

Solids from the SBR can be handled by either hauling and disposal at Metro's East Division 
Reclamation Plant or installing an aerobic digester and sludge dewatering equipment. Under this 
alternative, it is assumed that the solids are hauled to Renton for disposal. Costs associated with 
digestion and dewatering are presented in the 1991 facilities plan (R.W. Beck 1991) and are not 
included in this analysis. 

Operational Considerations 

Sequencing batch reactor plants have a history of being reliable and requiring low maintenance. 
Operational requirements of a SBR plant are expected to be somewhat lower than those of other 
activated sludge processes. SBR systems have less mechanical equipment associated with them 
because there is no return sludge line and no separate clarifier. Energy consumption is expected 
to be similar to that of an extended aeration system. 

As is typical with activated sludge plants, SBRs require a skilled operator to provide regular 
supervision of treatment processes. Operational analyses of process parameters and adjustment 
of cycle times are required to optimize the performance of the reactor. The operator must 
monitor the accumulation of solids and regularly waste the solids from the reactor. In addition, 
maintenance of mechanical equipment associated with the SBRs and with the other treatment 
units must occur on a regular basis to maintain the equipment in good condition. Regular 
effluent quantity monitoring must also be performed by plant personnel. 

Phasing 

Phasing the development of the SBR facility from a 0.04 mgd plant to a 0.3 mgcl plant would 
require most of the equipment to be replaced at some point in time. The initial expansion of the 
plant to a capacity of 0.12 mgd may be accomplished by adding units to the existing facility and 
modifying the process piping. However, .at some point it becomes more economically feasible to 
increase the capacity of the physical units than to increase the number of units. 

One way of increasing capacity is by building the second reactor adjacent to the first reactor, then 
removing the wall between the two to make a single, larger tank. However it is likely that the 
equipment within the tank would have to be replaced to fit the new dimensions of the reactor. 
Also, most of the support equipment, such as pumps, piping, and screening and grit removal, 
would have to be replaced with larger units. 
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Costs 

Budgetary costs for the 0.04 mgd and 0.3 mgd treatment facilities are shown in Tables 9 and 10. 
Capital costs are based on quotes from equipment manufacturers and standard construction costs. 
Final design for the chosen alternative will require more detailed cost estimates based on final 
designs and plant layouts. The costs presented here do not include land acquisition, permitting, 
or administrative requirements. 

Annual operation and maintenance costs for the treatment plant are based on an annual 
percentage of the capital costs for each system component that includes both operator time and 
maintenance and replacement costs for equipment. The percentages used are 10 percent for high 
maintenance items such as the extended aeration basins and chlorination equipment, and 1 
percent for low-maintenance items such as the lagoons. In addition, the annual operating 
expenses for the 0.04 and 0.3 mgd facilities include costs for hauling and disposing of 
wastewater solids at Renton. 

Table 9. Conceptual capital and O&M costs for a 0.04 mgd sequencing batch reactor 
plant plant. 
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Description Cost 

Facilities 

Site preparation % 40,000 
Headworks 

Flow monitoring 6,000 
Screening 10,000 
Influent pumping 25,000 

Sequencing batch reactor 170,000 
Chlorination 15,000 
Dechlorination 15,000 
Storage 100,000 
Effluent pump station 30,000 
Effluent piping 270,000 
Electrical 120,000 
Administrative building 200,000 
Miscellaneous 50,000 

Subtotal $ 1,051,000 

Contingency (30%) 3 15,000 
Engineeringladministrative (20%) 273,000 
Sales tax (8.2%) 134,000 

Total Capital Costs $ 1,773,000 

Annual Operating Costs 

Treatment plant 0 & M 40,000 
Sludge handling and disposal 24,600 

Subtotal $ 64,600 
, 



Table 10. Conceptual capital and O&M costs for a 0.3 mgd sequencing batch reactor 
plant. 

Herrera Environmental Consultants 

Description Cost 

Facilities 

Site preparation 
Headworks 

Flow monitoring 
Screening 
Influent pumping 
Grit chamber 

Sequencing batch reactor 
Chlorination 
Dechlorination 
Effluent pump station 
Effluent piping 

Administrative building 
Miscellaneous 

Contingency (30%) 
Engineeringladministrative (20%) 
Sales tax (8.2%) 

Treatment plant 0 & M 
Sludge handling and disposal 

Subtotal 

$ 50,000 

15,000 
40,000 
30,000 
22,000 

420,000 
45,000 
45,000 
35,000 

270,000 
350,000 
200,000 

50,000 

$1,572,000 

472,000 
409,000 
20 1,000 

$ 2,654,000 

94,000 
192,000 

$ 286,000 
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WASTEWATER COLLECTION SYSTEM 

For both treatment alternatives, a conceptual wastewater collection system has been developed. 
The components of the collection system are sized based on the ultimate capacity of the 
wastewater treatment facility, which is 0.3 mgd. However, the cost analysis is completed only 
for the initial phase of sewer service. The sewer system for the ultimate service area would be 
similar in size to the one proposed in the 1991 facilities plan and is therefore not presented here. 

The collection system proposed for the City of Carnation is a conventional gravity system. The 
components of the sewer system are sized for the peak hourly flow rate. The peak hourly flow 
rate is determined using a peaking factor of 3.3 on the average day peak month flow rate used to 
size the treatment processes. Therefore, the capacity of the main trunk and pump station is 1.0 
mgd. The pipes are sized for a minimum velocity of 2.0 feet per second. 

The proposed layout of the initial collection system is shown on Figure 5. The collection system 
consists of a 12-inch main trunk running along the Carnation-Fall City Road. Eight-inch laterals 
extend in one block from the main road. Manholes are situated at maximum 400-foot intervals. 
The main trunk continues to the treatment plant site; however, the direction and length depends 
on which site is selected. For the purposes of this cost analysis, it is assumed that the treatment 
plant will be sited south of the central business district along the Carnation-Fall City Road at 
approximately the 3600 block. 

The estimated costs of the collection system for the initial sewer service area are shown in Table 
11. 

Table 11. Conceptual capital and O&M costs for the collection system. 
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1 
Description 

Facilities 
Piping 
Manholes 120,000 

Subtotal $520,000 

Contingency (30%) 156,000 

Engineeringladministrative (20%) 135,000 

Sales tax (8.2%) - 24,000 

Total Collection System Cost $81  1,000 

Annual O&M Costs $ 50,000 



Figure 5. Layout for wastewater collection system serving initial sewer service area 
for the City of Carnation. 



SUMMARY 

Two alternatives have been evaluated for providing wastewater collection and treatment to an 
initial service area incorporating the central business district of Carnation and ultimately 
providing wastewater treatment to most areas of the incorporated city. The intent of both 
alternatives is to initiate a public sewer system for the City of Carnation by starting with a small 
facility that is less costly than a full-sized plant. The small facility will allow growth in the 
central business district where new septic systems would not be permitted. Once the public 
utility is in operation, the facility can be expanded to slowly replace older septic systems and 
allow for new construction within the city limits. 

Table 12 presents a summary comparison of the two alternatives. For each criterion a rating of 
high, medium, or low is given with high being the most difficult or most costly. The alternatives 
are compared on the basis of the following criteria: 

Siting Complexity--Includes issues associated with the proposed location and 
size of the main facility and aesthetic problems 

Reliability-Reflects the historical performance of similarly designed 
facilities 

System complexity--Includes issues associated with facility operation and 
maintenance 

Regulatory complexity-Includes issues related to permitting 

Costs-Includes capital and O&M costs. 

All alternatives are designed to provide sufficient treatment so that environmental impacts are 
minimized. It is assumed that either the 0.3 mgd treatment facilities would include treatment 
processes for nutrient removal or the effluent would be disposed of by land application. 

The primary concern with the first alternative is whether the Department of Ecology is willing to 
permit facultative lagoons in western Washington. There are two conditions that may cause 
Ecology to consider allowing facultative lagoons: 1) no alternative treatment technology may be 
available at comparable costs, and 2) failing septic systems are causing water quality problems in 
the Snoqualmie River. Under this scenario the permitting process may require a considerable 
amount of time to satisfy Ecology's concerns. This process may offset the cost saving associated 
with the lagoon system. 

It is clear from the cost estimates that there is a considerable economy of scale between the 0.04 
mgd and 0.30 mgd facilities. The facultative lagoon facility does not provide a substantial 
capital cost savings over the- sequencing batch reactor facility; however the yearly operating cost 
is significantly lower than the activated sludge process. Operating the facultative lagoons does 
not require a full-time operator, and there are no solids handling requirements. 
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Table 12. Summary of wastewater treatment facility alternative issues. 
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~lternative-rnative 2 
Lagoons Extended Aeration SBR SBR 

0.04 mgd 0.30 mgd 0.04 mgd 0.30 mgd 

HIGH MEDIUM I MEDIUM MEDIUM 
Siting -large land requirements -requires little land area -requires little land area -requires little land area 
Complexity -odor problems -aesthetic problems -aesthetic problems -aesthetic problems 

--- 
MEDIUM HIGH HIGH 

Reliability -summer algae blooms -good performance record rformance record 
-potential winter freezing -handles shock loadings -handles shock loadings 

LOW I LOW MEDIUM MEDIUM 
System -no controls -simple process controls -no process piping -no process piping 
Complexity -no solids handling -minimal mechanical parts -cycling timing 

MEDIUM 
Regulatory -effluent criteria may be -summer discharge or land -no summer discharge -summer discharge or land 

, Complexity diffucult to meet 

Costs 
MEDIUM 

-Capital: $1.77 M 
-O&M: $30 K 

HIGH 
-Capital: $2.32 M 
-O&M: $203 K 

MEDIUM 
-Capital: $1.77 M 
-O&M: $65 K 

HIGH 
-Capital: $2.65 M 
-O&M: $286 K 



Both the extended aeration process and sequencing batch reactors are expected to provide 
reliable treatment of the wastewater at comparable costs. Both systems have minimal 
appurtenances associated with them compared to conventional activated sludge processes. The 
extended aeration system is a package plant in which the biological treatment tanks and final 
clarifier are housed side by side within the same unit. This configuration minimizes the amount 
of mechanical equipment required to operate the facility. The result is that the process controls 
for the system q e  very simple. The sequencing batch reactor also does not require a lot of 
additional appurtenances because all steps of the process occur in the same tank. Managing the 
cycle time of the sequencing batch reactor may create additional operational requirements; 
however, the cycling can be used to adjust the treatment to accommodate influent conditions. 
Deciding between the two systems should entail a careful study of the performance of other units 
installed by the same manufacturer considered for Carnation. 
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This memorandum presents an estimate of biosolids and septage volumes produced each 
year between 2000 and 2030 from Snoqualmie Valley cities. Delivery costs for hauling 
the biosolids and septage to the Renton wastewater treatment plant are also presented. 
The cities included for this analysis are North Bend, Snoqualmie, Carnation, and Duvall. 
The analysis is based on existing information gathered from comprehensive plans 
prepared by each city and from communications with personnel from each city. The 
estimates presented here are approximate because population projections and proposed 
wastewater treatment facilities are continually being updated and refined. Also, each city 
that currently operates a wastewater treatment plant has indicated that it wants to develop 
alternative markets for biosolids disposal in the near future. However, none of the cities 
are able to provide definitive plans or expected target dates for biosolids disposal options. 
Therefore, a range of Snoqualmie Valley biosolids quantities that may be disposed of at 
the Renton wastewater treatment plant is presented. 
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ANALYSIS OF BIOSOLIDS AND 
SEPTAGE VOLUMES 

Biosolids quantities produced from secondary wastewater treatment facilities in the 
Snoqualmie Valley cities are determined based on typical solids volumes produced at 
Worth Bend's wastewater treatment plant. It is assumed that wastewater characteristics of 
the Snoqualmie Valley cities are similar, so that the quantities produced in North Bend 
are typical for the entire valley. In 1991, North Bend produced 93,500 pounds of 
biosolids and had a sewered population of 1426. Therefore the biosolids production rate 
is approximately 0.18 pounds per capita per day (ppcd). This number can be applied to 
population estimates for each city to determine biosolids quantities. Population estimates 
for the year 2000 are interpolated from data presented for existing conditions (typically 
reported for 199 1) and projections for the planning period (typically 20 year projections). 
Population estimates for the year 2030 are generally based on buildout in each urban 
growth area. Buildout population is an estimate of the number of persons in the urban 
g rokh  area when the maximum density is achieved for each zoning area. 

Septage volumes are also determined based on population projections. Typically, the 
Snoqualmie Valley cities do not have records on the number of on-site systems in their 
communities. Therefore, volumes of septage are based on the number of people within 
the respective urban growth areas that are not served by a sewer system. This can be 
estimated as the difference between the total population in the urban growth area and the 
sewered population. The unsewered population is divided by the number of people per 
household, which is assumed to be 2.5 (Metcalf & Eddy 1991). Furthermore, it is 
estimated that a typical household has its septic tank pumped approximately every four 
years. Typically, approximately 1000 gallons of septage is pumped from each tank at a 
solids concentration of two percent (Finger 1995 personal communication). All of the 
private septic haulers serving the Snoqualmie Valley cities are assumed to dispose of . 

septage at the Renton wastewater treatment plant. 

Costs incurred by each Snoqualmie Valley city for delivery of biosolids and septage to 
the Renton wastewater treatment plant are determined based on two different scenarios. 
The first scenario assumes that each city sends all of its solids and septage to Metro. This 
assumption is used because there is inadequate information available at this time to 
predict the extent to whichsach city will be able to develop an alternative market for 
biosolids disposal. In addition, it provides a conservative quantity for predicting solids 
and septage loading to the Renton plant and disposal costs that can be used in a 
comparison to each city's processing and disposal alternatives. It should be recognized 
that each city currently disposes of or plans to dispose of its biosolids through reuse 
markets to the maximum extent possible. The second scenario assumes that each city 
which has indicated that it plans to pursue an alternative market has been able to develop 
that market for its entire volume of biosolids by the year 2000. 

The costs used for disposal of biosolids at the Renton wastewater treatment plant are 
based on the cost currently used by Metro. All biosolids are disposed of at the headworks 
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of the wastewater treatment plant, regardless of whether the solids have been stabilized 
(Finger 1995 personal communication). For 1995, Metro charges $0.07 per gallon of 
biosolids for disposal at Renton, based on a solids concentration of 2 percent (Finger 
1995 personal communication). The rate increases proportionally with increasing solids 
concentration. This rate is equivalent to approximately $0.41 per pound of dry solids. 
Pumping and hauling costs are estimated to be $0.05 per gallon. Using a 5 percent 
inflation rate, the costs for disposal of biosolids at Renton in 2000 and 2030 are $0.52 and 
$2.25 per gallon, respectively. The costs for pumping and hauling the biosolids from 
each city are approximately $0.06 in 2000 and $0.28 in 2030 based on a 5 percent 
inflation rate. 

The costs for hauling septage to the Renton wastewater treatment plant are based on the 
rates used by private haulers in the area. The typical cost to a residential household for 
having its septic tank pumped is $265 in 1995 dollars. Assuming each septic tank yields 
approximately 1000 gallons every time it is pumped, the cost for pumping, hauling, and 
disposing of septage to Renton is approximately $0.27 per gallon. Using a 5 percent 
inflation rate, the costs for hauling septage to Renton in 2000 and 2030 are $0.34 and 
$1.46 per gallon, respectively. 

The City of North Bend operates a 0.4 million gallons per day (mgd) secondary 
wastewater treatment plant which served a sewered population of 1426 in 1993. The 
plant experiences wet season flows as high as six times the average daily flow due to 
excessive inflow and infiltration in its collection system (Herrera Environmental 
Consultants 1994). The city is currently replacing existing piping where excessive inflow 
and infiltration are occurring. 

The existing wastewater treatment plant includes an aerobic digester for solids handling. 
In 1991, approximately 93,500 pounds of biosolids were generated at the plant. 
Approximately 84,200 poui.lds were hauled to the Renton wastewater treatment plant for 
disposal. The remaining 9,300 pounds were dried on biosolids drying beds and hauled to 
GroCo, Inc. for use as a soil amendment. The amount of biosolids hauled to GroCo is 
currently limited by the capacity of North Bend's drying beds. Table 1 presents the 
volumes of biosolids hauled to Metro from North Bend between 1991 and 1995 (Lewis 
1995 personal communication). 

The reason for the greater amount of biosolids produced in 1994 as compared to previous 
years is unknown. Also, the quantities estimated for 1995 are somewhat low because the 
city was testing a sludge press during this period (Tissell 1995 personal communication). 
The actual quantity may be as much as ten percent greater, or 108,000 pounds. 

Currently, the city is expanding its treatment plant to a design capacity of 2.3 mgd 
(Semrau 1995 personal communication). Construction is expected to start within the next 
couple of years. This expansion is expected to accommodate 5 to 10 years of growth. 
The plans call for the existing oxidation ditch to be converted to a sequencing batch . 
reactor. In addition, the expanded plant will include biosolids handling facilities, with 
aerobic digestion and sludge presses for biosolids dewatering. The city tested a sludge 
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press on its biosolids in 1995 and achieved good results. It expects to purchase a sludge 
press in the next few years that will provide more options for biosolids disposal. North 
Bend plans to explore the biosolids reuse market to develop disposal alternatives once its 
treatment plant upgrade is complete. 

I Weight of dry solids based on a specific gravity of the biosolids of 1 .015. 
2 1995 volumes based on quantities generated between January and May projected through 
the end of the year. 

, 

Population and wastewater treatment flows can be estimated from projections stated in 
the city's comprehensive plan and from planning figures used by the city's consultants. 

+ 

The comprehensive plan for the City of North Bend states that the goal is to provide 
sewer service to the entire urban growth area (RH2 Engineering 1991). The population of 
North Bend at buildout, including developments outside the urban growth area that will 
be sending their wastewater to the North Bend treatment plant, is approximately 30,000. 
Furthermore, current projections for the year 2014 include a total population of 7200, a 
sewered population of 6600, and an average daily wastewater flow of 1.4 mgd (Semrau 
1995 personal communication). 

In order to estimate the maximum biosolids and septage volumes that could be delivered 
to the Renton wastewater treatment plant from the City of North Bend, the following 
assumptions are made: 

Table 1. Annual volumes of biosolids hauled to Metro from North Bend. 

In the year 2030, the buildout population is 30,000 persons. This assumes that the 
City of North Bend will be receiving wastewater flow from the Villages at North 
Bend. 

Year 

1991 

1992 

1993 

1994 

1995' - 

Entire population in the year 2030 is sewered. 

Biosolids production is 0.178 ppcd. 

Volume (gallons) 

595,815 

556,020 

468,290 

687,500 

506,000 

Biosolids concentrations are 15 percent after dewatering (Semrau 1995 personal 
communication). 

The digesters achieve a 40 percent reduction in total solids. 

Percent Solids ---- 
1.8 

2.1 

2.5 

2.4 

2.3 

Populations, wastewater flows, and quantities of biosolids and septage for the City of 
North Bend are presented in Table 2. The costs for disposing of the biosolids and septage 

Approximate Weight of 
Dry Solids (pounds)' 

89,000 

97,OQO 

1O1,OOO 

141,080 

98,000 
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at the Renton plant are presented in Tables A1 and A2, respectively. Costs are based on a 
5 percent inflation rate and a 7 percent discount rate. The net present worth costs of 
disposing of biosolids and septage at Renton for the City of North Bend are $4,070,000 
and $330,000, respectively. 

The City of Snoqualmie currently operates a facultative lagoon treatment plant, which 
serves an estimated 1550 people. A new wastewater treatment plant consisting of an 
Eimco oxidation ditch, with a 1.2 mgd monthly average design flow, is presently being 
designed by KCM, Inc. The plant is expected to be on-line in twelve months. 

With a facultative lagoon, Snoqualmie does not have a biosolids handling program. 
Solids are stored in the lagoon. When the new plant comes on-line, the existing lagoon 
will be converted to a facultative biosolids lagoon. Collected biosolids will continue to 
be treated and stored in this lagoon, which has an estimated ten year storage capacity. 
When the storage capacity of the lagoon is reached, the City of Snoqualmie plans to 
remove, dewater, and dispose of the biosolids through land application. 

The City of Snoqualmie has prepared a draft comprehensive plan, which estimates 
population and services to be provided for a proposed urban growth area (UGA). 
Portions of the UGA will be annexed by the city and provided with sewage collection. 
The City of Snoqualmie anticipates that 100 percent buildout will be achieved in the year 
20 14, and the population of the current UGA will be 10,040 (Snoqualmie 1994). 
Snoqualmie does not plan to stop growth after buildout, and it may expand the UGA 
boundary or allow additional population within the existing UGA (Tucker 1995 personal 
communication). In order to establish maximum biosolids and septage volumes that 
could be delivered to Renton wastewater treatment plant from the City of Snoqualmie, 
the following assumptions were made: 

The total current population within the UGA is 2,250. The population within the 
city limits is sewered and is approximately 1,550 (Centruck 1995 personal 
communication). 

After the year 2014, the City of Carnation will expand its UGA boundaries, andlor 
allow more concentrated population within the current UGA. Growth between 
2014 and 2030 is assumed to be slow, at 2 percent. 

Approxiknately 700 people living within the UGA are not sewered. This number 
remains constant until 2000, and then decreases to zero by 2030. 

Biosolids production is 0.18 ppcd. 

Biosolids are stored in the facultative lagoon for the first ten years. Once the 
lagoon is full, the biosolids are hauled to Renton wastewater treatment plant. 
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Abbreviations: 

ppcd: pounds per capita per day 

gpcd: gallons per capita per day 

Ibs: pounds 

mgd: million gallons per day 

Table 2. Population, wastewater flows, biosolids, and septage volumes for the Snoqualmie Valley cities. 

Year 

Population 

Total 

Sewered 

Unsewered 

Average wastewater flow (mgd) 

Biosolids production (ppcd) 
I 

Biosolids mass (Ibslyr) 

Biosolids concentration (% solids) 

Biosolids volume (gallyr) 

Septage production (gallcap) 

Septage volume (gallyr) 

NostR Bend 

2000 

4,200 

2030 

30,000 

Snoqualmie 

3,150 

1,050 

0.66 

0.18 

123,000 

15 

97,000 

100 

105,000 

2000 

4,300 

2030 

13,780 

Carnation 

2000 

2,000 

400 

Duvall 

13,040 

- 

2.54 

0.18 

847,000 

1.5 

6,670,OO 
0 

100 

- 

2030 

4,229 

4,125 

2000 

4,351 

30,000 

- 

4.80 

0.18 

1,170,OO 
0 

15 

921,000 

100 

- 

4,137 

1,600 

0.04 

0.18 

26,000 

1.5 

205,000 

100 

160,000 

2030 

9,000 

3,000 

700 

0.59 
I 

0.18 

I 195,000 

1.5 

1,540,OO 
0 

100 

70,000 

9,000 

- 

0.90 

0.18 

351,000 

15 

276,000 

100 

- 

104 214 

0.41 0.41 

0.18 

268,000 , 

1.5 

2,a 10,O 
00 

100 

10,400 

0.18 

161,000 

15 

127,000 

100 

2 1,400 



Biosolids~fiom the lagoon are pumped out and hauled to Renton in the year 2010 
and 201 1. Treatment in the lagoon over the ten year period is assumed to result in 
a 40 percent reduction in dry solids. After the year 201 1, the lagoon is assumed to 
be taken off-line. 

Biosolids (from the oxidation ditch) concentration hauled to Renton is 
approximately 1.5 percent. 

Populations, wastewater flows, and quantities of biosolids and septage for the City of 
Snoqualrnie are presented in Table 2. The costs for disposing of the biosolids and 
septage at the Renton plant are presented in Tables A3 and A4, respectively. Costs are 
based on a 5 percent inflation rate and a 7 percent discount rate. The net present worth 
costs of disposing of biosolids and septage at Renton for the City of Snoqualmie are 
$7,560,000 and $220,000, respectively. 

The City of Carnation currently does not have a wastewater treatment facility. 
Wastewater is disposed of exclusively through the use of on-site systems. The city 
prepared a wastewater facilities plan in 1991 that presented a 20-year plan to manage 
wastewater. The recommended action in this plan was to provide sewer connections to 
the entire city and the expansion areas, and to provide secondary treatment with disposal 
of biosolids by hauling to Renton wastewater treatment plant. However, a subsequent 
1992 comprehensive plan recommended that the city should initially pursue a 0.08 mgd 
treatment plant to serve the downtown area. 

In a 1995 memorandum the city presented a refined phasing for providing sewer service. 
The initial area to be sewered includes the town center along Tolt Avenue and the 
adjacent residential area. The wastewater flow for this service area is estimated to be 
0.04 mgd. This figure does not include businesses in the town center that have recently 
installed on-site disposal systems. 

In order to estimate the maximum biosolids and septage volume that could be delivered 
to Renton wastewater treatment plant from the City of Carnation, the following 
assumptions are made: 

The population figure for the year 2000 can be based on an extrapolation of 
population projections presented in the 199 1 facilities plan (R. W. Beck 199 1). 

The buildout population and sewered population are based on an estimate 
prepared by the City of Carnation (Carnation 1995). 

Biosolids production is 0.18 ppcd. 

Biosolids concentrations are 1.5 percent after secondary treatment. 

No solids handling facilities are added to the wastewater treatment plant. 
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Populations, wastewater flows, and quantities of biosolids and septage for the City of 
Carnation are presented in Table 2. The costs for disposing of the biosolids and septage 
at the Renton plant are presented in Tables A5 and A6, respectively. Costs are based on a 
5 percent inflation rate and a 7 percent discount rate. The net present worth costs of 
disposing of biosolids and septage at Renton for the City of Carnation are $2,230,000 and 
$529,000, respectively. 

The City of Duvall's wastewater treatment plant currently serves an estimated 3466 
people (Chapman 1995 personal communication). The plant currently treats 
approximately 0.35 mgd and consists of three oxidation ditches; however only one 
oxidation ditch is presently being used (Tittle 1995 personal communication). As flows 
increase, it is anticipated that one of the other oxidation ditches will be brought on-line. 
The remaining ditch is planned to be converted into an aerobic digester (McDowell 1995 
personal communication). Gray & Osborne Inc. are currently preparing a sewer 
comprehensive plan. 

Duvall uses two methods for disposing of biosolids. During the summer months 
biosolids from the treatment plant are spread on agricultural lands in the Snoqualmie 
Valley. In the winter months, Duvall hauls its biosolids for disposal at the Renton 
wastewater treatment plant. Table 3 presents the total volume of biosolids produced at 
Duvall's wastewater treatment plant. 

Over the five year period between 1990 and 1994, Duvall disposed of approximately 40 
percent of its biosolids at Metro facilities. The remaining 60 percent were disposed of by 
land application. 

Starting in 1995, Duvall began dewatering its biosolids. A portion of the dewatered 
biosolids are being hauled to GroCo, Inc. for use as a soil amendment. In addition, 
Duvall plans to continue to spread biosolids on agricultural lands. Although its goal is to 
find a reuse market for its entire annual quality of biosolids, Duvall will continue to rely 
on Metro for biosolids disposal as needed. 

fable 3. Annual volume of biosolids produced at Duvall. I 
Approximate 

Approximate Weight of Dry 
Year Volume (gallons) Percent Solids Solids (pounds)' 
1990 376,000 2.0 

1991 565,800 2.0 96,000 

1992 569,600 2.0 96,500 

1994 762,200 2.0 129,000 
1 Weight of dry solids based on a specific gravity of the biosolids of 1 .O 15 

The City of Duvall adopted a comprehensive plan in April 1994 which estimates 
population and services to be provided for a proposed urban growth area (UGA). The 
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City of Duvall presently has a population of approximately 3685 within the UGA (Tittle 
1995 personal communication). Duvall plans to provide sewage collection and treatment 
facilities for everyone within the city limits as portions of the UGA are annexed. Duvall 
does not plan to expand the UGA after 100 percent buildout, which corresponds to a 
population of 9000 (Duvall 1994). 

In order to estimate the maximum biosolids and septage volumes that could be hauled to 
the Renton wastewater treatment plant from the City of Duvall, the following 
assumptions are made: 

Approximately 179 people presently living within the UGA are not sewered, 
approximately 5 percent of the total population in the UGA. This percentage is 
assumed to remain constant until 2000. Between 2000 and 2030, this percentage 
is assumed to decrease to zero when buildout is achieved. 

Biosolids production is 0.18 ppcd. 

Biosolids concentrations are 10 percent after dewatering. 

The City of Duvall will have an oxidation ditch converted to an aerobic digester 
by the year 2000. The digester can achieve a 40 percent reduction in total solids. 

40 percent of the annual volume of biosolids is hauled to Metro facilities. 

Populations, wastewater flows, and quantities of biosolids and septage for the City of 
Duvall are presented in Table 2. The costs for disposing of the biosolids and septage at 
the Renton wastewater treatment plant are presented in Tables A7 and A8, respectively. 
Costs are based on a 5 percent inflation rate and a 7 percent discount rate. The net 
present worth costs of disposing of biosolids and septage at Renton for the City of Duvall 
are $990,000 and $67,000, respectively. 

Page 10 Role of Metropolitan Services Under Current Snoqualmie Valley Cities Planning 



Quantities of biosolids hauled to Metro facilities from the Snoqualmie Valley cities for 
the planning period of 2000 to 2030 are contingent upon the success of each city's effort 
to develop markets for its biosolids. North Bend and Duvall currently dispose of a 
portion of their biosolids by hauling to GroCo. Duvall also relies on land application 
during the summer months. However, GroCo has indicated it does not want to produce 
any more biosolids compost (Metro 1995). Therefore, because of the uncertainty of the 
future market for biosolids from the Snoqualmie Valley cities, a range of biosolids 
volume hauled to Metro facilities is presented. 

Table A9 presents the total projected maximum biosolids quantity and associated costs 
that could be hauled to the Renton wastewater treatment plant between the years 2000 
and 2030. These figures are based on the assumption that none of the cities build 
additional solids handling facilities beyond those currently planned. In addition, it is 
assumed that a biosolids market has not developed beyond the current conditions, and 
GroCo no longer accepts biosolids for composting. The net present worth cost of this 
scenario is approximately $15 million, based on a 5 percent inflation rate and 7 percent 
discount rate. 

Table A1 0 presents the quantity and associated costs of biosolids hauled to the Renton 
wastewater treatment plant between the years 2000 and 2030, assuming that North Bend, 
Snoqualmie, and Duvall have developed alternative disposal methods for their biosolids 
by the year 2000. For the purpose of this analysis, it is assumed that North Bend and 
Snoqualmie are able to dispose of approximately 50 percent of their biosolids through 
land application and composting locally, and that Duvall disposes of 25 percent of its 
biosolids by composting. This assumption is contingent upon development of new 
privatization opportunities for land application and composting in the Snoqualmie Valley 
This is considered optimistic given the large degree of uncertainty concerning future 
biosolids markets. The net present worth cost of this scenario is $6.4 million, based on a 
-5 percent inflation rate and 7 percent discount rate. 

Table A1 1 presents the total projected volumes and associated costs of septage hauled to 
Metro by private haulers from the Snoqualmie Valley cities, including their urban growth 
areas. The cost of this scenario (in 1995 dollars) is approximately $1,160,000, based on 
an inflation rate of 5 percent and a discount rate of 7 percent. 
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Table Al .  Projected biosolids disposal costs for the City of North   end'. 
I I Biosolids I 

Year 
2000 
200 1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
20 10 
201 1 

l~o~ulat ionl  ADF 
Served 
3,150 
3,396 
3,643 
3,889 
4,136 
4,382 
4,629 
4,875 
5,122 
5,368 
5,615 
5,861 

Net Present Worth (1 995) 

Dry Solids 
(pounds) 
123,000 
132,000 
142,000 . 
152,000 
161,000 
171,000 
180,000 
190,000 
200,000 
209,000 
2 19,000 
228,000 
238,000 
248,000 
257,000 
3 14,000 
371,000 
428,000 
485,000 
542,000 
599,000 
656,000 
713,000 
770,000 
827,000 
884,000 
94 1,000 
998,000 

1,060,000 
1,110,000 
1,170,000 

Volume 

(MG) 
0.097 
0.104 
0.1 12 
0.120 
0.127 
0.135 
0.142 
0.150 
0.157 
0.165 
0.172 
0.180 
0.187 
0.195 
0-202 
0.247 
0.292 
0.337 
0.382 
0.427 

I 

0.472 
0.516 
0.561 
0.606 
0.65 1 
0.696 
0.741 
0.786 
0.835 
0.874 
0.921 

Disposal 
Cost ($/lb) 
$ 0.52 
$ 0.55 
$ 0.57 
$ 0.60 
$ 0.63 
$ 0.66 
$ 0.70 
$ 0.73 
$ 0.77 
$ 0.81 
$ 0.85 
$ 0.89 
$ 0.93 
$ 0.98 

Hauling 
Cost ($/gal) 
$ 0.06 
$ 0.07 
$ 0.07 
$ 0.07 
$ 0.08 
$ 0.08 ' 
$ 0.09 
$ 0.09 
$ 0.09 
$ 0.10 
$ 0.10 
$ 0.1 1 
$ 0.1 1 
$ . 0 . 1 2 ~  
$ 0.13 
$ 0.13 
$ 0.14 
$ 0.15 
$ 0.15 
$ 0.16 
$ 0.17 
$ 0.18 
$ 0.19, 
$ 0.20 
$ 0.21 
$ 0.22 
$ 0.23 

' $ 0.24 
$ 0.25 
$ 0.26 
$ 0.28 

$ 1.03 
$ 1.08 
$ 1.14 
$ 1.19 
$ 1.25 
$ 1.31 
$ 1.38 
$ 1.45 
$ 1.52 
$ 1.60 
$ 1.68 
$ 1.76 
$ 1.85 
$ 1.94 
$ 2.04 
$ 2.14 
$ 2.25 

Extended 
Cost 

$ 70,000 
$ 79,000 
$ 89,000 
$ 100,000 
$ 112,000 
$ 124,000 
$ 138,000 
$ 152,000 
$ 169,000 
$ 185,000 
$ 203,000 
$ 222,000 

I 

I Disposal of all biosolids at the Renton wastewater treatment plant. 
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Table A2. Projected septage disposal costs for the City of North Bend. 

' 

Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

Septage 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 

$ 0.50 
$ 0.52 
$ 0.55 
$ 0.58 
$ 0.61 
$ 0.64 
$ 0.67 
$ 0.70 
$ 0.74 
$ 0.77 
$ 0.81 
$ 0.85 
$ 0.90 
$ 0.94 
$ 0.99 
$ 1.04 
$ 1.09 

793 
76 1 
729 
696 
664 
632 
600 
562 

, 525 
487 
450 
412 
375 
337 
300 
262 
225 

Unit Cost 

$ 0.34 
$ 0.35 
$ 0.37 
$ 0.39 
$ 0.41 
$ 0.43 
$ 0.45 
$ 0.48 

2025 
2026 
2027 
2028 
2029 

Population 
Served 
1,050 
1,018 
986 
954 
92 1 
889 
857 
825 

Septage 
(gallons) 
105,000 
101,500 
98,000 
94,500 
91,000 
87,500 
84,000 
80,500 
77,000 
73,500 
70,000 
66,500 
63,000 
59,500 
56,000 
52,500 
49,000 
45,500 
42,000 
38,500 
35,000 
31,500 
28,000 
24,500 
21,000 

Extended 
Cost 

$ 35,500 
$ 36,000 
$ 36,500 
$ 37,000 
$ 37,400 
$ 37,700 
$ 38,000 
$ 38,300 

$ 1.14 
$ 1.20 
$ 1.26 
$ 1.33 
$ 1.39 

$ 38,500 
$ 38,500 
$ 38,500 
$ 38,400 
$ 38,200 
$ 37,900 
$ 37,500 
$ 36,900 
$ 36,200 
$ 35,200 
$ 34,200 
$ 32,900 
$ 31,400 
$ 29,700 
$ 24,700 
$ 25,400 
$ 22,900 

187 
150 
112 
75 
3 7 

2030 0 $ 1.46 

17,500 
14,000 
10,500 
7,000 
3,500 

Net Present Worth (1 995) 

$ 20,000 
$ 16,800 
$ 13,300 
$ 9,300 
$ 4,900 

0 $ - 
$ 330,000 



Table A3. Projected biosolids disposal costs for the City of ~no~ua lmie l .  

1 ~ o ~ u l a t i o n l  ADF 1 ~ r = y  Solids 

l ~ e t  Present Worth (1995) 

Year 
2000 

I Disposal of all biosolids at the Renton waste1 

Biosolids 

Sewed 
3,000 

Disposal 
Cost ($/lb) 
$ 0.52 
$ 0.55 
$ 0.57 
$ 0.60 
$ 0.63 
$ 0.66 
$ 0.70 
$ 0.73 
$ 0.74 
$ 0.81 
$ 0.85 
$ 0.89 
$ 0.93 
$ 0.98 
$ 1.03 
$ 1.08 
$ 1.14 
$ 1.19 
$ 1.25 
$ 1.31 
$ 1.38 
$ 1.45 
$ 1.52 
$ 1.60 
$ 1.68 
$ 1.76 
$ 1.85 
$ 1.94 
$ 2.04 
$ 2.14 
$ 2.25 

Volume 

(MG) 
1.54 
1.71 
1.87 
2.05 
2.22 
2.39 
2.56 
2.73 
2.91 
3.08 
10.16 
10.33 
3.59 
3.76 
3 -93 
4.10 
4.28 
4.45 
4.61 
4.79 
4.96 
5.13 
5.30 
5.47 
5.65 
5.81 
5.98 
6.16 
6.33 
6.50 
6.67 

(MGD) 
0.59 

Hauling 
Cost ($/gal: 
$ 0.06 
$ 0.07 

I $ 0.07 
I 

$ 0.07 
$ 0.08 
$ 0.08 
$ 0.09 
$ 0.09 
$ 0.09 
$ 0.10 
$ 0.10 
$ 0.11 
$ 0.11 
$ 0.12 
$ 0.13 
$ 0.13 
$ 0.14 
$ 0.15 
$ 0.15 
$ 0.16 , $ 0.17 
$ 0.18 
$ 0.19 
$ 0.20 
$ 0.21 
$ 0.22 
$ 0.23 

1 $ 0.24 

$ 0.25 
$ 0.26 
$ 0.28 

(pounds) 
195,000 

rater treatment plant. 

Extended 
Cost 

$ - 
$ - 
$ - 
$ - 
$ - 
$ - 
$ - 
$ - 
$ - 
$ - 
$ 2,151,000 
$ 2,298,000 
$ 838,000 
$ 923,000 
$ 1,012,000 
$ 1,109,000 
$ 1,214,000 
$ 1,326,000 
$ 1,444,000 
$ 1,573,000 
$ 1,712,000 
$ 1,860,000 
$ 2,016,000 
$ 2,186,000 
$ 2,368,000 
$ 2,559,000 
$ 2,767,000 
$ 2,989,000 
$ 3,227,000 
$ 3,477,000 

$ 7.560.000 



Table A4. Projected septage disposal costs for the City of Snoqualmie. 

Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Net Present 

Unit Cost 

($/gal) 
$ 0.34 
$ 0.35 
$ 0.37 
$ 0.39 
$ 0.41 
$ 0.43 
$ 0.45 
$ 0.48 
$ 0.50 
$ 0.52 
$ 0.55 
$ 0.58 
$ 0.61 
$ 0.64 
$ 0.67 
$ 0.70 
$ 0.74 
$ 0.77 
$ 0.81 
$ 0.85 
$ 0.90 
$ 0.94 
$ 0.99 
$ 1.04 
$ 1.09 
$ 1.14 
$ 1.20 
$ 1.26 
$ 1.33 
$ 1.39 
$ 1.46 

Worth (1 995) 

Population 
Served 

700 
677 
653 
630 
607 
583 
560 
537 
513 
490 
467 
443 
420 
397 
3 73 
350 
327 
303 ' 
280 
257 
233 
2 10 
187 
163 
140 
117 

93 1 
70 
47 
23 
0 

Septage 
Septage 
(gallons) 
70,000 
68,000 
65,000 
63,000 
61,000 
58,000 
56,000 
54,000 
51,000 
49,000 
47,000 
44,000 
42,000 
40,000 
37,000 
35,000 
33,000 
30,300 
28,000 
25,700 
23,300 
21,000 
18,700 
16,300 
14,000 
11,700 
9,300 
7,000 
4,700 
2,300 

0 

$ 23,700 
$ 24,100 
$ 24,200 
$ 24,700 
$ 25,100 
$ 25,000 
$ 25,400 
$ 25,700 
$ 25,500 
$ 25,700 
$ 25,900 
$ 25,400 
$ 25,500 
$ 25,500 
$ 24,800 
$ 24,600 
$ 24,300 
$ 23,500 
$ 22,800 
$ 22,000 
$ 20,900 
$ 19,800 
$ 18,500 
$ 16,900 ~ 
$ 15,300 , 

$ 11,200 $ 137400 ~ 
$ 8,800 1 
$ 6,200 1 

$ 3,200 1 
$ - 
$ 220,000 



Table A5. Projected biosolids disposal costs for the City of carnation1. 

Year 
Populatio~ 

Served 
ADF 

(MGD) 
0.04 
0.05 
0.06 
0.08 
0.09 
0.10 
0.1 1 
0.13 
0.14 
0.15 
0.16 
0.18 
0.19 
0.20 
0.21 
0.23 

Net Present Worth (1995) 

Biosolids 
1~1-y solids( Disposal I Volume 

(pounds) 
26,000 
34,000 
42,000 
50,000 
58,000 
66,000 
74,000 
82,000 
9 1,000 
99,000 
107,000 
1 15,000 
123,000 
13 1,000 
139,000 
147,000 
155,000 
163,000 
17 1,000 
179,000 
187,000 
195,000 
203,000 
2 12,000 
220,000 
228,000 
236,000 
244,000 
252,000 
260,000 
268,000 

I Hauling I Extended 1 
Cost 

' ~ i s p o s a l  of all biosolids at the Renton wastewater treatment plant. 



Table A6. Projected septage disposal costs for the City of Carnation. 
- 

Septage 
Unit Cost Population 

1,600 160,000 $ 54,080 
1,550 155,000 $ 55,010 
1,500 1 150,000 $ 55,897 
1,450 145,000 $ 56,735 
1,40 1 140,000 $ 57,518 
1,351 135,000 $ 58,237 
1,301 130,000 $ 58,884 

2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Net Present 

$ 0.50 
$ 0.52 
$ 0.55 
$ 0.58 
$ 0.61 
$ 0.64 
$ 0.67 
$ 0.70 
$ 0.74 

I 

$ 0.7'9 
$ 0.81 
$ 0.85 
$ 0.90 
$ 0.94 
$ 0.99 
$ 1.04 
$ 1.09 
$ 1.14 
$ 1.20 
$ 1.26 
$ 1.33 
$ 1.39 
$ 1.46 

Worth (1 995) 

1,251 
1,201 
1,151 
1,101 
1,05 1 
1,002 
952 
902 
852 
802 
752 . 
702 
653 
603 
553 
503 
453 
403 
353 
303 
254 
204 
154 
104 ' 

125,000 
120,000 
115,000 
110,000 
105,000 
100,000 
95,200 
90,200 
85,200 
80,200 
75,200 
70,200 
65,300 
60,300 
55,300 
50,300 
45,300 

' 40,300 
35,300 
30,300 
25,400 
20,400 
15,400 
10,400 

$ 59,450 
$ 59,926 
$ 60,300 
$ 60,562 
$ 60,400 
$ 60,700 
$ 60,676 
$ 60,363 
$ 59,868 
$ 59,172 
$ 58,258 
$ 57,103 
$ 55,773 
$ 54,078 
$ 52,074 
$ 49,734 
$ 47,029 
$ 43,930 
$ 40,404 
$ 36,415 
$ 32,052 
$ 27,030 
$ 21,425 
$ 15,192 
$529,000 

1 

, 



Table A7. Projected disposal costs 'for hauling biosolids to Metro 
from the City of ~uval l ' .  

I 
Year 

Population 
Served 
4,137 
4,299 
4,46 1 
4,623 
4,785 
4,948 
5,110 
5,272 
5,434 
5,596 
5,758 
5,920 
6,082 
6,244 
6,406 
6,569 
6,73 1 
6,893 
7,055 
7,217 
7,379 
7,541 
7,703 
7,865 
8,027 
8,190 
8,352 
8,514 
8,676 
8,838 
9,000 

ADF 

(MGD) 
0.41 
0.43 
0.45 

Biosolids 
Dry Solids I Disposal 
(pounds) 

65,000 
67,000 
70,000 
72,000 

Cost ($/lb) 
$ 0.52 
$ 0.55 
$ 0.57 
$ 0.60 

Net Present Worth (1 995) 

Volume 

(MG) 
0.077 
0.079 
0.083 
0.085 

Hauling 
Cost ($/gal) 
$ 0.06 
$ 0.07 
$ 0.07 
$ 0.07 
$ 0.08 
$ ' 0.08 
$ 0.09 
$ 0.09 
$ 0.09 
$ 0.10 
$ 0.10 
$ 0.11 

$ 0.11 
I $ 0.12 

$ 0.13 
$ 0.13 
$ 0.14 
$ 0.15 

$ 0.15 
$ 0.16 
$ 0.17 
$ 0.18 
$ 0.19 
$ 0.20 , 
$ 0.21 
$ 0.22 
$ 0.23 
$ 0.24 
$ 0.25 
$ 0.26 
$ 0.28 

Cost 

I Disposal of 40 percent of Duvall's biosolids at the Renton wastewater treatment plant. 



Table AS. Projected septage disposal costs for the City of Duvall. 

Year 1 

2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 

I 2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 ' 
2028 
2029 
2030 

Net Present 

Unit Cost 

($/gal) 
$ 0.34 
$ 0.35 
$ 0.37 
$ 0.39 
$ 0.41 
$ 0;43 
% 0.45 
$ 0.48 
$ 0.50 
$ 0.52 
$ 0.55 
$ 0.58 
$ 0.61 
$ 0.64 
$ 0.67 
$ 0.70 
$ 0.74 

Septage 
Population 

Served 

$ 7,205 
$ 6,996 
$ 6,662 
$ 6,367 
$ 6,027 
$ 5,636 
$ 5,191 
$ 4,687 
$ 4,121 
$ 3,485 
$ 2,650 
$ 1,855 
$ 974 
$ - 
$ 67,000 

Quantity 
(gallons) 

9,300 
8,600 
7,800 
7,100 
6,400 
5,700 
5,000 
4,300 
3,600 
2,900 
2,100 
1,400 
700 
0 

% 0.77 
% 0.81 
$ 0.85 
$ 0.90 
$ 0.94 
$ 0.99 
$ 1.04 
$ 1.09 
$ - 1.14 
$ 1.20 
$ 1.26 
$ 1.33 
$ 1.39 
$ 1.46 

> 

Extended 
Cost 

93 
86 
7 8 
7 1 
64 
57 
5 0 
43 
36 
29 
2 1 
14 

1 7 
0 

$ 7,233 
$ 7,346 
$ 7,453 
$ 7,552 
$ 7,601 
$ 7,679 
$ 7,745 
$ 7,800 
$ 7,840 
$ 7,865 
$ 7,873 
$ 7,862 
$ 7,770 
$ 7,712 
$ 7,629 
$ 7,519 
$ 7,378 

214 
207 
200 
193 
185 
178 
171 
164 
157 
150 
143 
136 
128 
121 
114 
107 ! 100 

Worth (1 995) 

21,400 
20,700 
20,000 
19,300 
18,500 
17,800 
17,100 
16,400 
15,700 
15,000 
14,300 
13,600 
12,800 
12,100 
11,400 
10,700 
10,000 



Table A9. Total projected quantities and disposal costs for biosolids hauled 
to Metro from all Snoqualmie Valley cities assuming no local 
biosolids markets are developed. 

Biosolids 
Hauling Extended 

Cost 

2001 
2002 
2003 
2004 

2030 2,430,000 $ 2.25 9.87 $ 0.28 $ 8,190,000 
Net Present Worth (1 995) $15,000,000 , 

$ 0.06 $ 135,000 

1 

233,000 
254,000 
274,000 
294,000 
314,000 
334,000 
354,000 

2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
20 17 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 

$ 0.55 
$ 0.57 
$ 0.60 
$ 0.63 
$ 0.66 

0.45 
0.53 
0.60 
0.67 
0.75 

376,000 $ 0.77 0.97 $ 0.09 
$ 0.10 
$ 0.10 
$ 0.1 1 
$ 0.1 1 

395,000 
1,710,000 
1,750,000 
910,000 
950,000 

1,000,000 
1,080,000 
1,170,000 
1,260,000 
1,350,000 

$ 0.70 

$ 381,000 
$ 423,000 
$ 2,624,000 
$ 2,818,000 
$ 1,408,000 

$ 0.07 
$ 0.07 
$ 0.07 
$ 0.08 
$ 0.08 

$ 0.81 1.05 
$ 0.85 11.28 
$ 0.89 11.52 
$ 0.93 4.86 
$ 0.98 5.10 
$ 1.03 5.34 
$ 1.08 5.63 
$ 1.14 5.91 
$ 1.19 6.20 
$ 1.25 6.47 

0.82 

$ 158,000 
$ 183,000 
$ 209,000 
$ 238,000 
$ 269,000 

$ 0.09 
$ 0.09 $ 0.73 0.89 I 

$ 303,000 
$ 339,000 

$ 0.12 $ 1,548,000 
$ 0.13 $ 1,707,000 

1,440,000 
1,530,000 
1,620,000 
1,710,000 
1,800,000 
1,890,000 
1,980,000 
2,070,000 
2,160,000 
2,250,000 

$ 0.13 
$ 0.14 
$ 0.15 
$ 0.15 
$ 0.16 
$ 0.17 
$ 0.18 
$ 0.19 
$ 0.20 
$ 0.21 
$ 0.22 
$ 0.23 
$ 0.24 
$ 0.25 

$ 1,916,000 
$ 2,154,000 
$ 2,410,000 
$ 2,686,000 
$ 2,985,000 
$ 3,306,000 
$ 3,653,000 
$ 4,024,000 
$ 4,426,000 
$ 4,857,000 
$ 5,319,000 
$ 5,815,000 
$ 6,349,000 
$ 6,922,000 

2,330,000 $ 2.14 9.58 

$ 1.31 6.76 
$ 1.38 7.04 
$ 1.45 7.32 
$ 1.52 7.60 
$ 1.60 7.89 
$ 1.68 8.18 

$ 0.26 $ 7,511,000 

$ 1.76 
$ 1.85 
$ 1.94 
$ 2.04 

8.45 
8.74 
9.02 
9.3 1 



Table AlO. Total projected quantities and costs for biosolids hauled to Metro 
from Snoqualmie Valley cities assuming a local biosolids market 
is developed. 

I 

Biosolids 
Dry Solids Disposal Volume Hauling Extended 

Year (gallons) Cost ($/gal) Cost - 
2000 $ 0.06 $ 70,000 
200 1 $ 0.07 $ 89,000 
2002 140,000 I $ 0.57 0.33 $ 0.07 $ 104,000 
2003 150,000 $ 0.60 0.39 $ 0.07 $ 119,000 
2004 170,000 $ 0.63 0.46 $ 0.08 $ 143,000 
2005 180,000 $ 0.66 0.52 $ 0.08 $ 162,000 , 
2006 190,000 $ 0.70 0.58 $ 0.09 $ 182,000 
2007 210,000 $ 0.73 0.65 $ 0.09 $ 212,000 
2008 220,000 $ 0.77 0.72 $ 0.09 $ 237,000 
2009 240,000 $ 0.81 0.78 $ 0.10 $ 271,000 
2010 900,000 $ 0.85 0.84 $ 0.10 $ 850,000 
201 1 920,000 $ 0.89 0.91 $ 0.1 1 $ 917,000 
2012 510,000 $ 0.93 0.97 $ 0.11 $ 588,000 
2013 530,000 $ 0.98 - 1.03 $ 0.12 $ 644,000 
2014 550,000 1 $ 1.03 1.09 $ 0.13 $ 705,000 
2015 600,000 $ 1.08 1.16 $ 0.13 $ 803,000 
2016 650,000 $ 1.14 1.22 $ 0.14 $ 908,000 

700,000 $ 1.19 1.28 $ 0.15 $ 1,023,000 
750,000 $ 1.25 1.35 $ 0.15 $ 1,146,000 
800,000 $ 1.91 1.41 $ 0.16 $ 1,279,000 
840,000 $ 1.38 1.47 $ 0.17 $ 1,409,000 
890,000 $ 1.45 1.54 $ 0.18 $ 1,563,000 , 
940,000 $ 1.52 1.60 $ 0.19 $ 1,729,000 
990,000 $ 1.60 

1,040,000 $ 1.68 
1,090,000 $ 1.76 
1,140,000 $ 1.85 
1,180,000 $ 1.94 
1,230,000 $ 2.04 
1,280,000 $ 2.14 

Net Present Worth (1995) $ 6,400,000 



Table A l l .  Total projected septage quantities and disposal costs 
for all Snoqualmie Valley cities. 

Year 
2000 
200 1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
20 16 
20 17 
2018 
20 19 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Net Present 

Septage 
Unit Cost 

($/gal) 
$ 0.34 
$ 0.35 
$ 0.37 
$ 0.39 
$ 0.41 
$ 0.43 
$ 0.45 
$ 0.48 
$ 0.50 

Volume 
(gallons) 1 

Extended 
Cost 

$ 0.52 
$ 0.55 
$ 0.58 
$ 0.61 
$ 0.64 
$ 0.67 
$ 0.70 
$ 0.74 
$ 0.77 
$ 0.81 
$ 0.85 
$ 0.90 
$ 0.94 
$ 0.99 
$ 1.04 
$ 1.09 
$ 1.14 
$ 1.20 
$ 1.26 
$ 1.33 
$ 1.39 
$ 1.46 

Worth (1995) 

356,000 
347,000 
336,000 
324,000 
313,000 
301,000 
289,000 
278,000 
267,000 
255,000 
243,000 
232,000 
220,000 
209,000 
198,000 
185,000 
174,000 
163,000 
151,000 
140,000 
128,000 
117,000 
105,000 
93,500 
81,900 
70,400 

I 

58,900 
47,300 ' 
35,800 ' 
24,300 
12,700 

$ 120,300 
$ 123,200 
$ 125,200 
$ 126,800 
% 128,600 
$ 129,800 
S 130,900 
$ 132,200 
$ 133,300 
$ 133,700 
$ 133,800 
% 134,100 
$ 133,500 
$ 133,200 
$ 132,500 
$ 130,000 
$ 128,400 
$ 126,300 
% 122,800 
$ 119,600 
S 114,800 
$ 110,200 
$ 103,800 
$ 97,100 
$ 89,300 

' %  80,600 
$ 70,800 
9; 59,700 
$ 47,400 
$ 33,800 
$ 18,600 
$ 1,160,000 





SNOQUALMIE VALLEY 
WASTEWATER TREATMENT FACILITIES 

AND OPERATIONS 

Prepared by 

Jefiey A. Remily, P.E. 
Herrera Environmental Consultants 

HDR Engineering 

October 1995 

King County Department of Metropolitan Services 
Water Pollution Control Department 

82 1 Second Avenue 
Seattle, Washington 98 1 04- 1 598 





Introduction ........... .... ................................................................................................... 1 

.... Existing Wastewater Systems: Collection and Treatment ..................................... ... 0s3 
North Bend .............................................................................................................. 3 
Snoqualmie ....................... .. ................................................................................. 03 
Carnation ................................................................................................................. -5 
Duvall ........................................................................................................................ 6 
Echo Glen ............................................................................................................... -6 

Alternative 1 -- Echo Glen Wastewater Flows to Snoqualmie .......................... .... .me...+.. 9 
Collection and Conveyance System ........................................................................... 9 
Proposed Treatment System ..................................................................................... 9 
Constructability and Implementation ...................................................................... 11 

Collection and Conveyance System .................. .. ............................................ 11 
..................................... Treatment System ... 1 

Environmental Impacts ......................... .. ............................................................ 1 2  
................... ......................................... Collection and Conveyance System ... 12 

....................... .............................................................. Treatment System ..... 12 
Project Costs .............................................................................................................. 12 

.................................................................................. Capital Improvement Costs 12 
Operation and Maintenance Costs ................................................................... 13 

Alternative 2 -- Echo Glen and North Bend Wastewater Flows to Snoqualmie ............ 15 
Collection and Conveyance System ........................................................................... 15 
Proposed Treatment System ...................................................................................... 15 
Constmctability and Implementation ...................................................................... 17 

Collection and Conveyance System ................................................................... 17 
Treatment System .............................. .. ............................................................ 17 

Environmental Impacts ............................................................................................ 18 
Collection and Conveyance System .................................................................. 18 
Treatment System ................................................................................................ 18 

Project Costs ............................................................................................................ 18 
Capital Improvement Costs ................................................................................. 1 8  
Operation and Maintenance Costs ....................................................................... 19 

Alternative 3 -- Carnation Wastewater Flows to Duvall ................................................ 21 
Collection and Conveyance System ........................................................................ 21 . 
Proposed Treatment System ...................................................................................... 23 
Constructability and Implementation ......................................................................... 23 

Collection and Conveyance System ..................................................................... 23 
Treatment System ................................................................................................ 23 

Environmental Impacts ............................................................................................. -24 
Collection and Conveyance System .................................................................... -24 
Treatment System ................................................................................................ 24 

Project Costs .............................................................................................................. 24 
Capital Improvement Costs .................................................................................. 24 
Operation and Maintenance Costs ....................................................................... 25 

Snoqualmie Valley Wastewater Treafmenl Facilities and Opertrtions Puge i 



........................................................... Alternative 4 -- All Wastewater Flows to Duvall 27 
Collection and Conveyance System ........................................................................... 27 
Proposed Treatment System ...................................................................................... 27 
Constructability and Implementation ......... : ............................................................... 30 

Collection and Conveyance System .................................................................... .30 
Treatment System ............................................................................................. -30 

Environmental Impacts ........................................................................................... 1 
Collection and Conveyance System ................................................................. 1 
Treatment System .............................................................................................. 031 

Project Costs ............................................................................................................. 31 
................................................................................. Capital Improvement Costs 031 

...................................................................... Operation and Maintenance Costs 32 

Summary and Conclusions ....................................... 0 
....................................................................................................................... References n39 

Table 1 . Estimated populations. wastewater flows. and biosolids volumes for the 
Snoqualmie Valley cities ............................................................................ 

Table 2 . Projected wastewater flows for Alternatives 1 and 2 (mgd) ............................. 11 
Table 3 . Capital improvement cost estimate for Alternative 1-Echo Glen 

wastewater flows to Snoqualmie ................................................................... 14 
Table 4 . Capital improvement cost estimate for Alternative 2-Echo Glen and 

................................................ North Bend wastewater flows to Snoqualmie 20 
Table 5 . Projected wastewater flows for Alternatives 3 and 4 (mgd) ............................. 23 
Table 6 . Capital improvement cost estimate for Alternative 3-Carnation 

wastewater flows to Duvall ............................................................................ 25 
Table 8 . Cost estimate summary for Alternatives 1 through 4 .................................... 37 

Figure 1 . Snoqualmie Valley study area ....................................................................... 4 
Figure 2 . Alternative 1 conveyance system alignment ................................................... 10 
Figure 3 . Alternative 2 conveyance system alignment (North Bend to 

Snoqualmie) ................................................................................................... 16 
Figure 4 . Alternative 3 conveyance system alignment (Carnation to Duvall) ................ 22 
Figure 5 . Alternative 4 conveyance system alignment (Snoqualmie to Carnation) ........ 29 

Page ii Snoqualmie Valley Wasfewater Treafmenf Facililies and Operations 





The Snoqualmie Valley cities of North Bend, Snoqualmie, Carnation, Duvall, and the Echo Glen 
Children's Center currently operate and maintain separate wastewater collection and treatment 
facilities. This study was conducted to investigate the possibility of combining wastewater from 
two or more communities and providing a more centralized approach to wastewater collection 
and treatment. In support of the wastewater comprehensive plan being developed by King 
County Department of Metropolitan Services (Metro), and at the request of the Snoqualmie 
Valley cities of North Bend, Snoqualmie, Carnation, and Duvall, and the Echo Glen Children's 
Center, this report identifies and presents alternatives to provide a more centralized solution to 
wastewater treatment in the Snoqualmie Valley. 

In the following sections, each of the existing collection and treatment systems is described, with 
current and projected wastewater flows. Four alternatives are then described that provide a more 
centralized approach for wastewater collection, conveyance, and treatment. The collection and 
treatment alternatives are presented at a conceptual, feasibility study level. The wastewater 
management alternatives examined in this report include the following: 

Alternative 1 : Echo Glen wastewater flows to Snoqualmie - Combining the 
wastewater flows of Echo Glen and Snoqualmie, with treatment at the Snoqualmie 
wastewater treatment plant. 

Alternative 2: Echo Glen and North Bend wastewater flows to Snoqualmie - 
Combining the wastewater flows of Echo Glen, North Bend, and Snoqualmie, with 
treatment at the Snoqualmie wastewater treatment plant. 

Alternative 3: Carnation wastewater flows to Duvall - Combining the wastewater 
flows of Carnation and Duvall, with treatment at the Duvall wastewater treatment 
plant. 

Alternative 4: All wastewater flows to Duvall - Combining the wastewater flows of 
North Bend, Snoqualmie, Echo Glen, Carnation, and Duvall, with treatment at the 
Duvall wastewater treatment plant. 

For each alternative, the conceptual conveyance and treatment system is described, including 
discussion of general constructability and implementation issues, environmental impacts, and 
planning level project cost estimates. 

The alternative treatment systems outlined in this report, and therefore a portion of the capital 
improvement costs, represent upgrades of the existing treatment plants necessary to treat the 
anticipated wastewater flows to current water quality standards. The conceptual treatment 
systems and associated cost estimates do not include tertiary treatment (i.e., nutrient removal) or 
wastewater solids disposal. No consideration is given to the value of the existing conveyance 
systems, treatment plants, or pending upgrades already planned by the communities; it is 
assumed that these are in place and operational before the upgrades described here are 
implemented. 
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This study does not include evaluation of a no-action alternative or an alternative involving 
connection of the Snoqualmie Valley communities to the King County Metro system. Other 
issues, such as dividing the responsibility for administration (including rate setting and billing 
are beyond the scope of this feasibility study. 

Project cost estimates given in this report are intended for the purpose of relative comparison 
only. These estimates are based on conceptual level planning layouts and assumptions. The 
costs presented are not to be construed as budget values, estimates of construction, or total 
project costs. 
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EXISTING WASTEWATER SYSTEMS: 
COLLECTION AND TREATMENT 

Figure 1 shows the relative locations of the cities in the Snoqualmie Valley study area. In the 
following sections, wastewater flows and populations for each entity are estimated for the target 
years 2000 and 2030, based on the findings presented by Herrera (1995) in Role of Metropolitan 
Services Department Under Current Valley Cities Planning. These estimates are used for the 
conceptual sizing and layout of the proposed facilities discussed in each alternative. 

The city of North Bend currently operates a 0.4-million-gallon per day (rngd) secondary 
treatment plant consisting of an oxidation ditch, two clarifiers, a chlorine contact chamber, and 
an aerobic digester for wastewater solids stabilization. The existing plant serves a sewered 
population of approximately 2,700 (Herrera 1994). 

North Bend is expanding its wastewater treatment plant to handle a design capacity of 2.3 mgd. 
The upgraded plant will convert the existing oxidation ditch to a sequencing batch reactor and an 
improved biosolids handling system including a belt filter press to dewater the biosolids after 
aerobic digestion. North Bend is also upgrading portions of its wastewater collection system to 
reduce inflow and infiltration. 

It is anticipated that the upgraded plant will be sufficient to serve the growing North Bend 
population for 5 to 10 years. The city is expected to grow from its current population to 
approximately 3,150 in the year 2000. The ultimate population of the urban growth area at full 
development is expected to reach 30,000 by the year 2030 (Herrera 1995). Corresponding 
wastewater flows are expected to increase to 0.66 rngd and 4.8 rngd in the years 2000 and 2030, 
respectively. Table 1 summarizes the projected populations, wastewater flows, and biosolids 
production for the city of North Bend and the other Snoqualmie Valley communities. 

The city of Snoqualmie is located immediately north of and just downstream from North Bend 
on the Snoqualmie River. Snoqualmie currently operates a two-cell facultative lagoon 
wastewater treatment system. The existing plant handles approximately 0.3 rngd of wastewater 
from a sewered population of approximately 1,550 people. The present collection system uses 
five pump stations to convey wastewater to the treatment plant because the service area is 
generally flat. Pump stations 4 and 5 pump into the service areas of pump stations 3 and 2, 
respectively. Pump stations 2 and 3 pump to the pump station 1 area (Gray and Osborne 1991). 

Snoqualmie is also planning to upgrade its treatment plant to a 1.2-mgd Eimco oxidation ditch 
system situated adjacent to the existing lagoons. The upgraded plant is currently being designed 
and is expected to be on-line by mid-1 996. The conveyance piping is being sized to handle 
monthly average flows as high as 2.2 rngd and peaks as high as 7.3 mgd, in an effort to simplify 
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Figure 1. Snoqualmie Valley study area. 



the next phase of expansion (Centruck 1995a personal communication). The existing facultative 
lagoon will be converted to a facultative wastewater solids stabilization lagoon. 

I Table 1. Estimated populations, wastewater flows, and biosolids volumes for 
the Snoqualmie Valley cities. 

Snoqualmie's sewered population is expected to increase to 3,000 by the year 2000. In the year 
2030, the population is expected to be approximately 13,040 at full development of the urban 
growth area. Wastewater flows are estimated to increase to 0.59 mgd in the year ,2000 and reach 
2.54 mgd by the year 2030 (Herrera 1995). Table 1 summarizes the projected population, 
wastewater flows, and biosolids production for the city of Snoqualmie. 

The city of Carnation is located approximately 9 miles north of Snoqualmie, downstream on the 
Snoqualmie River. Carnation currently does not have a city-owned wastewater collection and 
treatment facility. Wastewater collection and treatment are handled exclusively through onsite 
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systems. A comprehensive plan prepared in 1992 recognizes Carnation's need for a wastewater 
treatment facility and recommends that a 0.08-mgd plant be constructed to serve the downtown 
area (Herrera 1995). Carnation continues to investigate alternatives for municipal collection and 
treatment of wastewater. 

Approximately 1,900 people live within the Carnation urban growth area at this time. It is 
assumed, for the purposes of this study, that Carnation takes a phased approach to the 
implementation of a wastewater collection system. By the year 2000, this population is expected 
to increase to 2000 people, 400 of whom are expected to be on a sewer system. The sewered 
population is assumed to include the town center and adjacent residential area. In the year 2030, 
it is estimated that 4,125 people will be connected to a community wastewater system. 
Wastewater flows are expected to increase from 0.04 rngd to 0.41 rngd between the years 2000 
and 2030 (Herrera 1995). Table 1 summarizes the projected population, wastewater flows, and 
biosolids production for the city of Carnation. 

Duvall is the northernmost city in the Snoqualmie Valley study area and the farthest downstream 
on the Snoqualmie fiver. The Duvall wastewater treatment plant currently treats approximately 
0.35 rngd and uses an oxidation ditch, two clarifiers, and a chlorine contact chamber to achieve 
secondary treatment (Herrera 1994). The oxidation ditch was constructed in 1992 and is capable 
of treating up to 0.63 mgd. The treatment plant actually has a total of three oxidation ditches; the 
original oxidation ditches were constructed in 1976 but are not being used at this time. As 
wastewater flows increase, Duvall plans to bring one of the other oxidation ditches on-line, 
allowing the plant to treat up to 0.9 rngd (Gray and Osborne 1995). The treatment plant is . 

permitted for an average flow of 0.9 mgd. Wastewater solids are presently lime-stabilized; 
however, Duvall plans to convert the remaining oxidation ditch into an aerobic digester (Herrera 
1995). The present collection system uses five pump stations to convey wastewater to the 
treatment plant. 

The existing wastewater treatment plant serves an estimated 3,466 people. The population in 
Duvall is expected to grow to approximately 4,140 people by the year 2000, and to 9,000 people 
by the year 2030. Corresponding wastewater flows should increase from 0.41 rngd to 0.9 rngd 
between the years 2000 and 2030 (Herrera 1995). Table 1 summarizes the projected populations, 
wastewater flows, and biosolids production for the city of Duvall. 

The Echo Glen Children's Center is a juvenile detention facility funded by the state of 
Washington and located on Our Lake, west of the city of Snoqualmie. Echo Glen operates its 
own secondary wastewater treatment plant and wastewater solids handling facility, processing 
domestic wastewater from the school kitchen, restrooms, showers, and laundry facilities. The 
Echo Glen treatment plant consists of a bar screen, comminutor, aeration basin, clarifiers, two 
polishing ponds operated in series, and effluent chlorination (Shawn 1995 personal 
communication). The polishing ponds are used mainly for flow equalization. Effluent is 
discharged to nearby Icy Creek, which flows into the Raging River and ultimately into the 
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Snoqualmie River downstream of the city of Snoqualmie. Wastewater solids are dewatered 
using polymer addition and a dewatering press. Echo Glen operates a biosolids composting 
facility onsite and recently received a grant to perform a pilot study to compost refuse. 

The Echo Glen wastewater facility currently treats an average of 30,000 gallons per day (gpd) 
and is permitted to treat 37,500 gpd. Currently the maximum occupancy at the facility at any one 
time is approximately 3 10 people, including both students and staff, depending on the time of 
day and whether school is in session. Recent legislation has provided funding for 48 additional 
beds and approximately 60 additional employees (Brown 1995 personal communication). The 
expansion should be complete by the year 2000. For the purposes of this report, it is assumed 
that occupancy and wastewater flows will remain constant at the Echo Glen Children's Center. 
Table 1 summarizes the occupancy, wastewater flows, and biosolids production for Echo Glen. 
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Alternative 1 examines the option of collecting flows from the Echo Glen facility and conveying 
them to the Snoqualmie wastewater treatment plant for treatment and disposal. 

COLLECTION AND CONVEYANCE SYSTEM 

In this alternative, wastewater generated at the Echo Glen facility is conveyed to the Snoqualmie 
treatment plant. A possible pipeline alignment would convey Echo Glen's estimated 28 gpm of 
wastewater northeast to an existing power line right-of-way, and then eastward toward 
Snoqualmie along SE 80th street. This alignment follows the southern edge of the city limits in 
the newly annexed Snoqualmie Ridge area, through an area not yet incorporated by the city, and 
ties into the existing sewage collection system in the service area of pump station 2. The 
Snoqualmie wastewater conveyance system can easily handle Echo Glen's contribution. Overall 
length of the pipeline is approximately 3.3 miles. Figure 2 shows the potential pipeline 
alignment. 

Wastewater from Echo Glen could tie into the collection system that will be installed when the 
Snoqualmie Ridge area is developed, as a means to share the capital costs for the pipeline. In 
this report, however, it is assumed that the Echo Glen flows are conveyed directly to the existing 
Snoqualmie collection system. 

Echo Glen is situated on a plateau at approximately elevation 900, and the pipeline must traverse 
approximately 1.4 miles of relatively flat terrain before the plateau ends and the ground surface 
begins to drop toward the Snoqualmie River. The terrain is also flat in the Snoqualmie Valley. 
Two new pump stations may be necessary to convey the wastewater flows through these flat 
areas and into the existing collection system. Possible locations for these pump stations are 
shown on Figure 2. Force main piping would be approximately 4 inches in diameter, and gravity 
flow can be conveyed in a 12-inch sewer. 

As mentioned above, Snoqualmie is in the process of upgrading its treatment plant to a 1.2-mgd 
oxidation ditch system, which will be on-line sometime in 1996. The new plant has more than 
adequate capacity to handle the combined wastewater flows of 0.63 mgd from both Echo Glen 
and Snoqualmie in the year 2000. By the year 2030, the average combined flows of 2.58 mgd 
(2.54 mgd contributed by Snoqualmie) are slightly larger than the new plant's average design 
capacity of 2.2 mgd. Table 2 shows projected wastewater volumes requiring treatment under 
Alternative 1. The Snoqualmie treatment plant can be easily upgraded in phases to handle the 
additional flow. Designof the new plant will allow as many as two additional oxidation ditches 
(for a total of three) and two additional. clarifiers (for a total of four) to be constructed on the 
property without encroaching on the existing facultative lagoons. For this alternative it is 
assumed that wastewater solids are treated in the existing facultative lagoons. 
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Table 2. Projected wastewater fiows for Alternatives I and 2 (rngd). 

Contributing Entity Flows in Year 2000 Flows in Year 2030 

0.59 2.54 

0.04 0.04 

2.58 

0.66 4.8 

Total (Alternative 2) 1.29 7.38 
- 

CONSTRUCTABILITY AND ~MPLEMEMTAVION 

Collection and Conveyance System 

From the Echo Glen facility, the proposed conveyance piping alignment generally follows an 
existing gravel road toward the northeast, making construction and maintenance vehicle access 
relatively easy. Approximately 0.5 miles of the alignment's northeasterly portion crosses an 
undisturbed area, however, making construction access more difficult. 

The potential alignment partially follows an existing power line right-of-way running east and 
west. This alignment choice is beneficial because the power line right-of-way has already been 
cleared, allowing easier construction and maintenance access. However, Snoqualmie and Echo 
Glen would be required to obtain an easement from the affected power utility to use the right-of- 
way. 

Treatment System 

Combining Echo Glen's wastewater with that of Snoqualmie would shorten the useful life of the 
new treatment plant slightly. Snoqualmie may need to expand its plant prior to the year 2030 in 
any case. Snoqualmie's anticipated average flow for the year 2030 is expected to be 2.54 mgd, 
while the new plant will be sized to handle an average flow of 2.2 mgd. If Echo Glen wastewater 
is added, Snoqualmie's expansion costs could be offset somewhat by a funding contribution from 
Echo Glen. 
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Collection and Conveyance System 

The conveyance piping traverses the plateau and could affect existing wetlands. If this 
alternative is developed further, a more detailed study is needed to determine the extent of any 
impact on existing wetlands. 

Treatment System 

Although Echo Glen's wastewater flows are relatively small, the effluent discharge has an impact 
on the water quality of Icy Creek and Raging River. By treating Echo Glen's wastewater in 
Snoqualmie, the water quality in Icy Creek and Raging River is improved. 

Treatment plant expansion activities should be carried out in such a way that environmental 
impacts on the Snoqualmie River are minimized. This is especially important with respect to 
erosion control and the installation of an upgraded effluent outfall into the Snoqualmie River. 
These precautions are necessary when Snoqualmie upgrades its treatment plant prior to 2030, 
regardless of whether Echo Glen is contributing wastewater flows to the facility. 

Capital ,Improvement Costs 

The Alternative 1 capital improvement cost estimate is shown in Table 3. Values shown are in 
1995 dollars. This estimate is based on the following assumptions: 

The conveyace system from Echo Glen consists of the following components: two 
pump stations, blowoff valve assemblies at each low point in the force main, pressure 
relief valve assemblies at every high point in the force main, a cleanout located every 
500 feet of force main, and a manhole located every 500 feet of gravity piping. 

Snoqualmie's treatment plant is upgraded to handle flows expected by the year 2030. 
Capital cost improvements listed in Table 3, which are in addition to those currently 
being designed, consist of the following components: two additional oxidation 
ditches, one additional clarifier, and upgraded plant piping. 

There is adequate space at the current treatment plant location; purchase of additional 
land is not necessary. 

Conveyance facility capital costs amount to approximately 68 percent of the total capital costs 
for this alternative. 
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Operation and Maintenance Costs 

The yearly estimated operation and maintenance (O&M) costs associated with the conveyance 
facilities for each alternative are estimated as 10 percent of the estimated capital cost and are 
presented in 1995 dollars. 

Operation and maintenance costs for each alternative's wastewater treatment facility were 
estimated using the guidelines set forth in Operation and Maintenance Costs for Municipal 
Wastewater Facilities (U.S. EPA 1981). The yearly costs shown are based on anticipated 
wastewater flows for the years 2000 and 2030. Treatment O&M costs include administration 
costs as well as the O&M costs associated with secondary treatment, suspended growth treatment 
plants, wastewater solids digestion, and dewatering. Values are adjusted by a regional factor. 
Costs are presented in 1995 dollars. 

Operation and maintenance costs associated with the Alternative 1 conveyance system total 
approximately $222,000 per year. Treatment system O&M costs are estimated to increase from 
$349,000 per year to approximately $917,000 per year, based on the wastewater flows expected 
for the years 2000 and 2030, respectively. 
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Gravity Piping (12" Dia.) 
Pressure Relief Valve Assemblies 
Blowoff Valve Assemblies 

ineering & Administration @ 

Sales Tax @ 8.2% 

TOTAL ESTIMATED CAPITAL COST ALTERNATIVE 1 $ 3,255,408 
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ALTERNATIVE 2 - ECHO GLEN AND NORTH 
BEND WASTEWATER FLOWS TO SNOQUALMIE 

Alternative 2 is an extension of Alternative 1, adding wastewater flows from North Bend to those 
of Echo Glen and Snoqualmie, with treatment at the Snoqualmie wastewater treatment plant- 

COLLECTION AND CONVEYANCE SYSTEM 

In this alternative, Echo Glen wastewater is collected and conveyed to the Snoqualmie treatment 
plant as described in Alternative 1 (See Figure 2). 

Wastewater flows in North Bend are collected and consolidated at the North Bend treatment 
plant. North Bend and Snoqualmie are located in a relatively flat area of the Snoqualmie Valley. 
A conveyance system between the two cities would most likely use a combination of force main 
and gravity drains to transfer wastewater the 2.5 miles.necessary to combine the systems. A 
pump station transfers the collected wastewater from the North Bend treatment plant to the 
Snoqualmie wastewater collection system. The pipeline alignment follows state route 202 to the 
northwest and connects into the Snoqualmie collection system at Newton Avenue. North Bend 
wastewater flows would be added to the Snoqualmie pump station 3 service area. Figure 3 
shows this potential pipeline alignment. 

North Bend's average wastewater flows are expected to increase from 0.66 rngd to 4.8 rngd 
between the years 2000 and 2030; therefore the conveyance system must be sized accordingly. 
The gravity portions of the conveyance pipeline must be approximately 30 to 36 inches in 
diameter to handle the average flow expected in the year 2030. 

North Bend's wastewater contribution increases flows handled by the Snoqualmie conveyance 
system by approximately 188 percent in the year 2030. As a result, Snoqualmie's existing 
conveyance system, specifically pump station 3 and pump station 1, requires an upgrade to 
handle the anticipated flows. The increase may not be large in the year 2000, when North Bend's 
contribution is nearly 460 gpm; but in the year 2030 the North Bend wastewater flows are 
expected to be over 3,300 gpm. 

In the year 2000, the projected combined flows of Echo Glen, North Bend, and Snoqualmie are 
slightly larger than the current Snoqualmie plant upgrade (1.29 rngd compared to 1.2 rngd). 
Table 2 shows the projected wastewater volumes requiring treatment under Alternative 2. There 
are plans, however, to add as many as two more oxidation ditches, which could potentially 
increase the plant capacity to 3.6 mgd, assuming each ditch can treat 1.2 rngd as planned. The 
addition of just one more oxidation ditch could handle anticipated flows for Echo Glen, North 
Bend, and Snoqualmie past the year 2000. As mentioned in Alternative 1, the plant piping will 
be sized to handle 2.2 mgd, which is more than adequate to handle the flows projected for the 
year 2000. 
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Existing pump station 

Figure 3. Alternative 2 conveyance system alignment (North Bend to Snoqualmie). 



By the year 2030, however, the combined average wastewater flows are projected to increase to 
approximately 7.38 mgd (see Table 2). Flows this large would require another significant plant 
upgrade, involving an alternative treatment method as well as wastewater solids digestion and 
dewatering facilities. 

CONSTRUCTABIL~~Y AND ~MPLEMENTAP~ON 

Collection and Conveyance System 

The constructability and implementation issues discussed in Alternative 1, associated with the 
wastewater flows from Echo Glen, are applicable to Alternative 2 as well. 

Construction of the pipeline between North Bend and Snoqualmie appears to be relatively 
straightforward. The proposed alignment follows state route 202, allowing easy access for 
construction equipment and materials. Portions of the highway would be subject to temporary 
closure during construction. 

Construction and implementation issues become more complex once the North Bend wastewater 
flows are added to the existing Snoqualmie collection and conveyance system. As mentioned 
above, two of the existing pump stations would require upgrades. The existing conveyance 
system would need to remain operational while the upgrade is performed. It may be possible to 
phase the upgrade work gradually, upgrading portions of the conveyance system as necessary to 
handle the increasing wastewater flows. 

Treatment System 

As mentioned in Alternative 1, the addition of wastewater flows from Echo Glen has little impact 
on constructability and implementation issues associated with the treatment system. 

The introduction of wastewater flows from North Bend, however, greatly affects Snoqualmie's 
current plans. Snoqualmie would need to construct at least one additional oxidation ditch to 
handle the flows expected by the year 2000. Wastewater flows projected by the year 2030 are 
significantly larger (approaching 6 times the flows projected in the year 2000) and may require 
the employment of an alternative treatment method. On the positive side, Snoqualmie's 
wastewater treatment plant property is well suited for expansion (Centruck 1995b personal 
communication). The new treatment plant is being constructed on the north side of the existing 
facultative lagoons. These lagoons occupy approximately 8.5 acres and are presently planned to 
be used as facultative sludge lagoons. One or both of the lagoons could be dredged and filled to 
provide more area for treatment processes, including a larger secondary treatment system and an 
alternative solids handling facility. For example, the oxidation ditches, constructed as part of 
earlier wastewater treatment plant phases, could be converted for use as aerobic sludge digesters. 
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Collection and Conveyance System 

The environmental impacts of the collection and conveyance piping described in Alternative 2 
are similar to those described in Alternative 1. Piping from the Echo Glen facility is exactly the 
same for both alternatives. The piping between North Bend and Snoqualmie along the river 
valley may also affect existing wetlands. If the alignment is kept mainly within the roadway 
prism and if strict erosion control measures are observed, wetland damage can be minimized. If 
this alternative is developed further, a more detailed study is needed to determine the extent of 
any impact on existing wetlands. 

Treatment System 

North Bend currently discharges its wastewater treatment plant effluent to the South Fork of the 
Snoqualmie River. The South Fork flows into the main reach of the Snoqualmie River upstream 
of the Snoqualmie treatment plant outfall. Water quality in the South Fork and the Snoqualmie 
River upstream of the ~noqualmie'treatment plant outfall is improved if North Bend wastewater 
is treated at the Snoqualmie wastewater treatment plant. The effects of discharging the combined 
effluent volumes of Echo Glen, North Bend, and Snoqualmie to the Snoqualmie River at a single 
location require further investigation. 

Treatment plant expansion activities should be carried out in such a way that environmental 
impacts on the Snoqualmie River are minimized. This is especially important with respect to 
erosion control and the installation of an upgraded effluent outfall into the Snoqualmie River. 
These precautions are necessary when Snoqualmie upgrades its treatment plant prior to 2030, 
regardless of whether Echo Glen or North Bend is contributing wastewater flows to the facility. 

In the event that it is decided to dredge and fill the existing lagoons to reclaim the land for future 
expansion, the removal and proper disposal or reuse of accumulated solids becomes an issue. 
The existing lagoons have been in operation for 28 years as part of a wastewater treatment 
process; if converted for use in a solids stabilization process, the lagoons may not be dredged for 
another 10 to 15 years, during which time a significant volume of sludge may accumulate. 

Capital Improvement Costs 

The Alternative 2 capital improvement cost estimate is shown in Table 4. Values shown are in 
1995 dollars. This estimate is based on the following assumptions: 

The conveyance systems from Echo Glen and North Bend are sized to handle 
wastewater flows expected for the year 2030. The conveyance system from North 
Bend to Snoqualmie consists of the following components: one pump station, blowoff 
valve assemblies at each low point in the force main, pressure relief valve assemblies 
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at every high point in the force main, a cleanout located every 500 feet of force main, 
and a manhole located every 500 feet of gravity piping. 

Snoqualmie's existing pump stations 1 and 3 are upgraded, but the existing 
conveyance piping (force main and gravity) is adequate to handle the expected flows 
and does not require replacement. 

The Snoqualmie treatment plant is upgraded twice, and the capital cost improvements 
listed in Table 4 are in addition to those currently being designed. 

- Phase I upgrades consist of the following components: one additional 
oxidation ditch, one additional clarifier, and upgraded plant piping sized 
for the wastewater flows expected in the year 2030 

- Phase I1 upgrades consist of the following components: activated sludge 
treatment plant, three additional clarifiers, dnd solids digestion and 
dewatering facilities. 

There is adequate space at the current treatment plant location; purchase of additional 
land is not necessary. 

Conveyance facility capital costs account for approximately 57 percent of the total capital costs 
for this alternative. 

Operation and Maintenance Costs 

Conveyance system O&M costs associated with Alternative 2 are estimated at approximately 
$437,000 per year. O&M costs for the treatment facility are estimated to increase from $535,000 
per year to approximately $1,746,000 per year, based on the wastewater flows expected for the 
years 2000 and 2030, respectively. 
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Pressure Relief Valve Assemblies 
Blowoff Valve Assemblies 
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In Alternative 3, wastewater flows from Carnation are collected and conveyed to Duvall. 
Carnation flows are combined with Duvall wastewater and treated at the city of Duvall 
wastewater treatment plant. 

COLLECTION AND CONVEYANCE SYSTEM 

The city of Carnation does not have a community wastewater collection and treatment system. 
All wastewater treatment is handled through individual onsite systems. Installation of a sanitary 
sewer collection and conveyance system for the city of Carnation is discussed in a separate 
report, currently in preparation. The alternative discussed here only considers conveyance of 
wastewater from Carnation to Duvall. 

For this alternative, it is assumed that the Carnation collection system consolidates wastewater to 
the northern side of town at a pump station. Wastewater is conveyed from Carnation to Duvall 
through an 8.7-mile pipeline that follows the alignment of the Carnation-Duvall Road. Figure 4 
shows the potential piping alignment. An alternative route, following the 8.4-mile alignment of 
an abandoned railroad right-of-way, is also a possibility but is less desirable for two reasons. 
First, the railroad route is located closer to the Snoqualmie River and may be more susceptible to 
flooding. Second, the railroad alignment is currently used for recreational purposes, having been 
converted to a bicycle and horseback riding path. 

The city of Carnation is situated in a relatively flat area along the Snoqualmie River. The entire 
city is at approximately elevation 75 feet (mean sea level). Although Duvall is located 
downstream of Carnation, the ground elevation in Duvall is actually higher, varying from 
approximately 220 feet in the eastern portion of the city to 80 feet in the west. Traveling from 
Carnation to Duvall, the roadway profile between the cities is generally flat for the first 6.8 
miles. Road grades do not exceed 0.6 percent. The next 2 miles, however, traverse two hills, 
with road grades varying from 1.4 percent to 7.6 percent. 

For this analysis it is assumed that at least two pump stations are necessary to convey the 
wastewater flows from Carnation to Duvall. The first pump station pumps wastewater from the 
main collector in Carnation, along the relatively flat portion of piping alignment to the top of the 
first hill, approximately 7.3 miles north of the Carnation service area. Wastewater then flows 
approximately 0.3 miles by gravity to the next pump station. The second pump station then lifts 
the wastewater a distance of 0.3 miles to the top of the next hill. Wastewater then flows by 
gravity into the Duvall wastewater treatment plant, which is located conveniently on the south 
side of town, just west of state route 203. 

The pipeline should be sized to handle the maximum anticipated flow of 0.41 mgd expected to be 
collected from Carnation by the year 2030. Table 5 shows the projected wastewater flows for 
Alternative 3. The force main would be constructed of approximately 6-inch-diameter piping. 
Gravity flow can be conveyed in 12-inch-diameter piping. 
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- Force main piping 

Figure 4. Alternative 3 conveyance system alignment (Carnation to Duvall). 



Flows in Year 2000 Flows in Year 2030 

0.41 0.90 

Echo Glen 
North Bend 

The Duvall treatment plant as currently configured has more than adequate capacity to handle the 
combined wastewater flows of 0.45 mgd from Carnation and Duvall in the year 2000. By the 
year 2030, however, the anticipated combined flows of 1.3 1 mgd will exceed the plant's 0.9-mgd 
capacity, even after the planned expansion. If Duvall is to treat Carnation wastewater, the 
treatment plant must be upgraded prior to the year 2030 to handle the additional flow. An 
additional oxidation ditch similar to the one installed in 1992 (far a total of three) and two 
additional clarifiers (for a total of four) would be adequate to treat the anticipated wastewater 
flows. This alternative assumes that Duvall continues to aerobically digest and dewater 
wastewater solids. The Duvall treatment plant can be easily upgraded, and space is available for 
the additional unit processes. 

CONSTRUCTABILITY AND ~MPLEMENTAT~ON 

Collection and Conveyance System 

From Carnation to Duvall, the proposed conveyance piping and pump stations are located within 
the alignment of state route 203, making construction and maintenance vehicle access relatively 
easy. Portions of the highway would be subject to temporary closure during construction 
periods. 

- 

Treatment System 

Present plans of the city of Duvall call for relatively minor modifications to existing structures in 
order to serve the city's own needs through the year 2030. Combining Carnation wastewater 
with that of Duvall would require Duvall to make an additional plant upgrade involving the 
construction of new structures and facilities. However, Carnation would be responsible for the 
plant expansion costs. 
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Collection and Conveyance System 

The pipeline between Carnation and Duvall passes through a long portion of the Snoqualmie 
Ever  Valley, including lowlands and possible wetland areas. If the alignment is kept mainly 
within the roadway prism, and if strict erosion control measures are observed, wetland damage 
can be minimized. However, this alignment runs directly along the Snoqualmie River at one 
point, and adjacent to Horseshoe Lake prior to reaching Duvall. Care must be taken to minimize 
disturbance during construction and to insure that the pipeline does not leak, so that the quality of 
these water bodies is preserved. If this alternative is developed fbrther, a more detailed study is 
needed to determine the extent of any impact the construction of these conveyance facilities 
might have on the surrounding wetlands and bodies of water. 

f reatment System 

Treatment plant expansion activities should be carried out in such a way that environmental 
impacts on the Snoqualmie River are minimized. This is especially important with respect to 
erosion control and the installation of an upgraded effluent outfall into the Snoqualmie River, if 
necessary. 

Capital Improvement Costs 

The Alternative 3 capital improvement cost estimate is shown in Table 6. Values shown are in 
1995 dollars. This estimate is based on the following assumptions: 

The conveyance system from Carnation to Duvall is sized to handle wastewater flows 
expected for the year 2030. The conveyance system for Alternative 3 consists of the 
following components: two pump stations, blowoff valve assemblies at each low 
point in the force main, pressure relief valve assemblies at every high point in the 
force main, a cleanout located every 500 feet of force main, and a manhole located 
every 500 feet of gravity piping. 

The Duvall treatment plant is upgraded to handle wastewater flows expected by the 
year 2030. Improvements are incorporated after the plant has already undergone the 
planned expansion (i.e., one of the existing oxidation ditches is on-line, the remaining 
oxidation ditch is transformed into an aerobic digester, etc.). Assumed improvements 
consist of the following components: one additional oxidation ditch, two additional 
clarifiers, and upgraded plant piping. 

There is adequate space at the current treatment plant location; purchase of additional 
land is not necessary. 
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Conveyance facility capital costs amount to approximately 83 percent of the total capital costs 
for this alternative. 

Operation and Maintenance Costs 

Operation and maintenance costs associated with the Alternative 3 conveyance system are 
estimated to be approximately $523,000 per year. The treatment system O&M costs are 
estimated to increase from $262,000 per year to approximately $535,000 per year, based on the 
flows anticipated in the year 2000 and the year 2030, respectively. 

Gravity Piping (12" Dia.) 

Pressure Relief Valve Assemblies 
Blowoff Valve Assemblies 
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In Alternative 4, all flows from the Snoqualmie Valley cities of North Bend, Snoqualmie, 
Carnation, and the Echo Glen Children's Center are collected and directed to Duvall. The Duvall 
treatment plant would be upgraded to handle the projected regional wastewater flows. Many of 
the facilities described in previous alternatives are directly applicable to this alternative. 

COLLECTION AND CONVEYANCE SYSTEM 

The collection and conveyance systems described in Alternatives 1,2, and 3 are applicable in 
this alternative as well. Wastewater from Echo Glen and North Bend is combined with 
wastewater from Snoqualmie, as described in Alternative 2. Wastewater flows collected at 
Snoqualmie are conveyed to Carnation and combined with Carnation wastewater. The combined 
flows are then conveyed to Duvall, as generally described in Alternative 3. 

There are two potential alignments between the cities of Snoqualmie and Carnation, and both 
must bypass Snoqualmie Falls. The preferred alignment, which is approximately 9.6 miles long, 
generally follows state route 202 to its junction with state route 203 at Fall City, then follows 
state route 203 into Carnation. This alignment would permit gravity flow for the first 2 miles, 
going around Snoqualmie Falls to the valley floor in a 24- to 30-inch pipeline. The remaining 
7.6 miles would involve a combination of force main and gravity flow, using approximately two 
pump stations, to convey wastewater along the Snoqualmie Valley to the Carnation collection 
system. The gravity portions along the valley floor would require a 30- to 36-inch pipeline. The 
force main piping would be approximately 12 inches in diameter. Figure 5 shows the preferred 
piping alignment between Snoqualmie and Carnation. 

The second potential alignment generally follows an existing railroad right-of-way along the 
hillside above the valley floor. This alignment option is longer, nearly 10.3 miles, but would 
permit approximately 9 miles of gravity flow in 24- or 30-inch-diameter piping. This option is 
less desirable because access to the pipeline is limited. 

As described in Alternative 2, wastewater flows from Echo Glen, North Bend, and Snoqualmie 
are expected to be as high as 7.38 mgd (5,125 gpm) in the year 2030. The conveyance piping 
between Carnation and Duvall must be of adequate size to handle this large contribution as well 
as the flows expected from Carnation. Table 5 shows the projected wastewater volumes for 
Alternative 4. The alignment between Carnation and Duvall is the same as described in 
Alternative 3; however, the pipelines are somewhat larger. Force main piping between the cities 
of Carnation and Duvall would be approximately 12 inches in diameter. The gravity portions of 
the conveyance pipeline for this segment would be approximately 24 inches in diameter. 

In the year 2000, the estimated combined flows of Echo Glen, North Bend, Snoqualmie, 
Carnation, and Duvall are almost twice those of the Duvall plant's permitted capacity after the 
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Figure 5. Alternative 4 conveyarlce system alignment (Snoqualmie to Carnation). 



planned expansion. By the year 2030, the estimated flows are expected to be nearly 10 times 
Duvall's permitted capacity (see Table 5). Flows this large require a significant plant upgrade 
immediately, possibly involving a different secondary treatment process. The existing unit 
processes could be converted to solids digestion facilities. 

CONSTRUCTABILITY AND ~MPLEMENTAT~ON 

Collection and Conveyance System 

Constructability and implementation issues described in Alternative 2 are also applicable to this 
alternative. 

Of the two potential alignments between Snoqualmie and Carnation discussed above, the 
alignment that follows state route 202 and state route 203 is the better choice for constructability, 
implementation, and maintenance requirements. This alignment provides easier access for 
construction equipment and delivery of materials. Pump station installation adds a certain degree 
of complexity to the construction process; however, the ease of access and shorter pipeline length 
should more than compensate for the capital costs of two pump stations. Once the conveyance 
system is constructed and operational, maintenance vehicles will also benefit from the ease of 
access. The second potential alignment along the railroad right-of-way would involve 
construction on a steep hillside without many access roads for the insertion of equipment and 
materials. 

Construction of the conveyance system between Carnation and Duvall raises the same concerns 
and issues as those discussed in Alternative 3, except that the piping and pump stations to be 
installed are larger. 

Treatment System 

The construction and implementation issues discussed in the previous alternatives are applicable 
in this alternative as well. 

The introduction of the large flows from the cities upstream would greatly affect the Duvall 
treatment system. If this alternative is chosen, the needs of the cities may be best served if the 
new treatment plant is initially constructed to handle the 2030 design flows, or at least half of the 
anticipated design flows, so that the number of necessary upgrades is minimized. This is 
especially important because the existing wastewater treatment service must be maintained 
during the construction periods. 
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Collection and Conveyance System 

The environmental impacts discussed in the previous alternatives are all applicable to this 
alternative as well. The pipeline between Snoqualmie and Carnation is a new feature, however, 
and this pipeline passes through a long portion of the Snoqualmie River Valley, including 
lowlands and possible wetland areas. If the alignment is kept mainly within the roadway prism, 
and if strict erosion control measures are observed, wetland damage can be minimized. 
However, this alignment runs directly along the Snoqualmie River at three points, crosses several 
sloughs, and also crosses the Tolt River prior to reaching Carnation. Care must be taken to 
minimize disturbance during construction and to insure that the pipeline does not leak, so that the 
quality of these water bodies is preserved. If this alternative is developed further, a more detailed 
study is needed to determine the extent of any impact the construction of these conveyance 
facilities might have on the surrounding wetlands and bodies of water. 

Treatment System 

This alternative eliminates effluent discharge in the Snoqualmie River upstream of Duvall and 
improves the water quality in this portion of the river. However, effluent discharge is 
concentrated at one location, and it is important that the treatment plant and the outfall are 
designed to minimize the impact on the Snoqualmie River. The effects of discharging the 
combined effluent volumes of Snoqualmie, Echo Glen, North Bend, Carnation, and Duvall to the 
Snoqualmie River at a single location should be investigated further. 

Capital Improvement Costs 

The Alternative 4 capital improvement cost estimate is shown in Table 7. Values shown are in 
1995 dollars. This estimate is based on the following assumptions: 

The conveyance systems are sized to handle wastewater flows expected for the year 
2030. Conveyance systems described in previous alternatives consist of the same 
components. Between Snoqualmie and Carnation, the conveyance system consists of 
the following components: two pump stations, blowoff valve assemblies at each low 
point in the force main, pressure relief valve assemblies at every high point in the 
force main, a cleanout located every 500 feet of force main, and a manhole located 
every 500 feet of gravity piping. 

The Duvall treatment plant is upgraded twice, according to the following schedule: 

- Phase I upgrades consist of the following components: an activated 
sludge process, clarifiers and sludge handling facilities sized for one 

Snoqualmie Valley Wastewater Treatmen! Facilities und Operations Puge 3 / 



half of the flows anticipated for the year 2030, and upgraded plant 
piping sized for the wastewater flows expected in the year 2030 

- Phase I1 upgrades consist of the following components: another 
activated sludge process, and clarifiers and solids digestion and 
dewatering facilities to accommodate the remainder of the wastewater 
flows anticipated in the year 2030. 

There is adequate space at the current treatment plant location; purchase of additional 
land is not necessary. 

Conveyance facility capital costs amount to approximately 79 percent of the total capital costs 
for this alternative. 

Operation and Maintenance Costs 

Operation and maintenance costs associated with the Alternative,4 conveyance system are 
estimated to be approximately $1,709,000 per year. Treatment O&M costs are expected to 
increase from $699,000 per year to $1,965,000 per year, based on the flows anticipated in the 
years 2000 and 2030, respectively. 
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$75,000 $ 150,000 
Forcemain Piping (12" Dia.) 60 1,200,000 
Gravity Piping (36" Dia.) 70 2,142,000 
Pressure Relief Valve Assemblies 
Blowoff Valve Assemblies 

Gravity Piping (24" Dia.) 
Pressure Relief Valve Assemblies 
Blowoff Valve Assemblies 
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SUMMARY AND CONCLUSIONS 

The estimated costs presented for each alternative are intended for comparison only. The 
methods used to derive those costs involve many assumptions and are based on conceptual level 
planning layouts. If any of the alternative concepts discussed in this report are developed further, 
it is recommended that a more detailed, budget level cost estimate be developed as well. 

Table 8 outlines the relative capital and O&M costs realized by each community for each of the 
alternatives discussed in this report. The estimated costs shown are allocated among the 
communities as follows: 

Alternative 1 - Echo Glen is responsible for the installation and O&M of the 
conveyance system as well as a portion of the treatment plant upgrade. Snoqualmie is 
responsible for a portion of the capital and O&M costs associated with the treatment 
plant upgrade. Portions are based on the percentage of total wastewater flow 
contributed by each entity. 

8 Alternative 2 - Echo Glen is responsible for the installation and O&M of the 
conveyance system between Echo Glen and Snoqualmie as well as a portion of the 
treatment plant upgrades. North Bend is responsible for the installation and O&M of 
the conveyance system between North Bend and Snoqualmie, the Snoqualmie pump 
station upgrades, and a portion of the treatment plant upgrades. Snoqualmie is 
responsible for a portion of the capital and O&M costs associated with the treatment 
plant upgrades. Portions are based on the percentage of total wastewater flow 
contributed by each city. 

Alternative 3 - Carnation is responsible for the installation and O&M of the 
conveyance system between Carnation and Duvall, as well as a portion of the 
treatment plant upgrade. Duvall is responsible only for a portion of the treatment 
plant O&M costs. The portions are based on the percentage of total wastewater flow 
contributed by each city. 

Alternative 4 - Echo Glen is responsible for the installation and O&M of the 
conveyance system between Echo Glen and Snoqualmie, a portion of the Snoqualmie- 
to-Camation conveyance system, a portion of the Carnation-to-Duvall conveyance 
system, and a portion of the treatment plant upgrades. North Bend is responsible for 
the installation and O&M of the conveyance system between North Bend and 
Snoqualmie, the Snoqualmie pump station upgrades, a portion of the Snoqualmie-to- 
Carnation conveyance system, a portion of the Carnation-to-Duvall conveyance 
system, and a portion of the treatment plant upgrades. Snoqualmie is responsible for 
the capital and O&M costs associated with a portion of the Snoqualmie-to-Carnation 
conveyance system, a portion of the Carnation-to-Duvall conveyance system, and a 
portion of the treatment plant upgrades. Carnation is responsible for the capital and 
O&M costs associated with a portion of the conveyance system between Carnation 
and Duvall, as well as a portion of the treatment plant upgrades. Duvall is responsible 
only for a portion of the treatment plant O&M costs. The portions are based on the 
percentage of total wastewater flow contributed by each city. 
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The estimated capital costs realized by each community are presented in 1995 dollars. 

The annual O&M costs are shown in 1995 dollars but are based on wastewater flows expected in 
the year 2030. These are the estimated maximum flows investigated; flows each preceding year 
will be lower, with correspondingly lower O&M costs. 

Of the communities studied in these alternatives, North Bend can expect to incur the greatest 
cost, because North Bend will generate the most wastewater flow, and the city lies farthest 
upstream. Echo Glen would pay the lowest O&M costs on an annual basis, as expected because 
of its low wastewater flow, although Echo Glen's estimated capital costs are higher than Duvall's 
in Alternative 4. If Snoqualmie or Duvall is to treat wastewater from other cities, Snoqualmie 
and Duvall realize cost benefits by including these cities. Total annual O&M costs are reduced 
significantly if each city assumes its share based on contributed flow volumes. 

If each community's preference among alternatives were based solely on the estimated costs 
shown in Table 8, it appears that North Bend and Echo Glen would prefer Alternative 2. 
Snoqualmie's capital costs are lowest in Alternative 1; however, its annual O&M costs are lower 
in Alternative 2. Carnation would prefer Alternative 4, because the capital costs of the 
conveyance line between Carnation and Duvall, as well as the O&M costs of the treatment plant, 
are divided among more cities. Alternative 4 would be more attractive to Duvall also, because, 
as mentioned above, the annual O&M costs are split among a greater number of cities, two of 
which are expected to generate significantly more wastewater. 

In weighing the cost projections presented here, the most important criterion is whether an 
alternative is more economical for a community, or a group of communities, when these costs are 
compared to the anticipated costs of operating, maintaining, and upgrading separate wastewater 
treatment facilities. Other criteria such as contructability, implementation issues, and 
environmental impacts, which are not specifically addressed in the relative project costs, are also 
important in evaluating these alternatives. 

This preliminary study shows that combining flows and treating wastewater in a more centralized 
manner may provide benefits to the Snoqualmie Valley communities. Additional study and 
investigation is recommended to further refine these alternatives, if the concepts discussed here 
are to be developed. 
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.Table 8. Cost estimate summary for Alternatives 1 through 4 (1995 dollars). 

Echo Glen Carnation -- 
Alternative 1 

Conveyance - 0 2,216,000 -- 
Treatment -- 947,000 92,800 -- 
Total -- 947,080 2,308,080 -- -- 

O&M Costs 

Conveyance -- 0 221,600 -- -- 
Treatment -- 903,000 14,000 -- -- 
Total -- 903,000 235,600 -- -- -- 

Alternative 2 
Capital Cost 

Conveyance 2,153,000 - -- 
Treatment - -- 

- -- 
O&M Costs 

-- -- 

Treatment -- -- 
Total 1,351,300 601,000 230,600 -- -- 

Alternative 3 
Capital Cost 

I Conveyance -- -- -- 5,231,000 0 
Treatment -- -- -- 1,039,000 0 
Total -- -- -- 6,270,000 0 

O&M Costs 
Conveyance -- -- -- 523,100 0 
Treatment -- -- -- 167,000 368,000 

Total 

Alternative 4 
Capital Cost 

Conveyance 

Treatment 

Total 

O&M Costs 

Conveyance 

Treatment 
Total 

-- 

10,223,000 

2,482,000 

12,705,000 

1,022,300 

1,085,000 

2.107.300 

-- 

4,271,000 

1,674,000 

5,945,000 

427,100 I 

574,000 

-- 

2,283,000 

72,000 

2,355,000 

228,300 

9,000 

1,001,100 

690,100 

316,000 

187,000 

503,000 

31,600 

93,000 

237,300 

368,000 

0 

0 

0 

0 

204,000 

124,600 
- 

204,000 
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INTRODUCTION 

In support of the wastewater comprehensive plan being developed by King County Department 
of Metropolitan Services (Metro), and at the request of the Snoqualmie Valley cities of North 
Bend, Snoqualmie, Carnation, and Duvall, and the Echo Glen Children's Center, this study was 
conducted to investigate centralized and decentralized approaches to wastewater solids and 
biosolids treatment. The cities of North Bend, Snoqualmie, Carnation, and Duvall, and the Echo 
Glen Children's Center, currently operate and maintain separate wastewater collection and 
treatment facilities. This report identifies and presents alternatives to provide a more centralized 
solution to wastewater solids and biosolids treatment in the Snoqualmie Valley. 

Three biosolids management alternatives are presented for the cities of North Bend, Snoqualmie, 
Carnation, and Duvall, and for the Echo Glen Children's Center. These alternatives consist of 
the following: 

Alternative 1-Decentralized Biosolids Processing: decentralized wastewater 
and biosolids treatment. Each community processes its own wastewater solids 
and biosolids. 

Alternative 2---Centralized Biosolids Processing: decentralized wastewater 
treatment and centralized biosolids treatment. Each city processes its own 
wastewater; biosolids treatment takes place either at one facility in Duvall, or 
at two facilities located either in Duvall and Snoqualmie or in Duvall and 
Echo Glen. 

Alternative 3--Centralized Wastewater Solids and Biosolids Processing: 
centralized wastewater solids and biosolids treatment. Wastewater solids 
treatment and biosolids processing takes place either at one facility located in 
Duvall, or at two facilities located either in Duvall and Snoqualmie or in 
Duvall and Echo Glen. 

The terms wastewater solids and biosolids are used throughout this report. For the purposes of 
this report, wastewater solids and solids refer to the solids produced from primary or secondary 
wastewater treatment. Solids require further processing prior to beneficial reuse. Biosolids are 
solids that have been treated and processed in accordance with federal regulations (40 Code of 
Federal Regulations [CFR] 503) and state regulations (70.955 Revised Code of Washington 
[RCW]) to allow for beneficial reuse. Biosolids are beneficially reused for nutrient and soil 
conditioning in a variety of ways, e.g., in agriculture to grow food and nonfood crops; in 
silviculture to improve forest productivity; in the production of sod and the maintenance of turf; 
and in the revegetation of areas disturbed by construction, mining, and waste disposal activities. 

Each of the three biosolids management alternatives described in this report involves biosolids 
processing and beneficial reuse of biosolids. The biosolids processing technologies discussed 
here are treatment processes used to render wastewater solids suitable for beneficial reuse. These 
technologies include dewatering, aerobic digestion, heat drying, and composting. Reuse options 
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include land application of aerobically digested biosolids for agriculture, silviculture, and 
reclamation, and distribution of heat-dried and composted products. Another option discussed in 
this report is to haul a portion or all of each facility's wastewater solids or biosolids to the Metro 
East Division reclamation plant in Renton. 

The management alternatives considered here are based on estimated wastewater flows for the 
year 2030. None of the existing wastewater treatment facilities, except the facility at Echo Glen 
Children's Center, has the design capacity to handle wastewater flows or biosolids for the year 
2030. 

In this report, the management alternatives are discussed and compared through consideration. of 
the following factors: reliability, cost, compliance with federal disposal regulations, overall 
benefit to the comunity,  environmental impacts, and benefits and drawbacks (i.e., advantages, 
disadvantages, and opportunities). The report also presents wastewater flow projections and 
describes the biosolids processing technologies proposed under each alternative. A summary of 
pertinent regulations and a detailed description of biosolids treatment technologies and reuse 
options are provided in appendices. 

WASTEWATER FLOW AND BIOSOLIDS QUANTITY PROJECTIONS 

The biosolids quantities produced by the four cities and Echo Glen Children's Center for the 
years 2000 and 2030 are based on projections of wastewater flow to each treatment facility 
(Table 1). These quantities do not include septage from onsite systems. A quantity of 0.18 
pounds per capita per day is used to estimate volumes of wastewater solids produced at each 
treatment facility. Based on this assumption, biosolids quantities for the four cities and Echo 
Glen Children's Center are projected at 535,535 pounds of dry solids for the year 2000 and 
2,666,535 pounds of dry solids for the year 2030 (Table 1). 

The following paragraphs describe the wastewater and biosolids treatment processes, biosolids 
quantities, and volumes of septage from onsite systems projected for the cities of North Bend, 
Snoqualmie, Carnation, and Duvall, and from the Echo Glen Children's Center, for the years 
2000 and 2030 as they pertain to this study. 

North Bend 

The average North Bend wastewater flows for the years 2000 and 2030 are estimated at 0.66 
million gallons per day (mgd) and 4.80 mgd, respectively. The city operates a secondary 
treatment facility that includes an aerobic digester. It is assumed that a 40 percent reduction in 
total solids is achieved by the digester. Annual biosolids production for the years 2000 and 2030 
is estimated at 123,000 pounds (97,000 gallons) and 1,170,000 pounds (92 1,000 gallons), 
respectively. In addition, by the year 2000 North Bend is assumed to have dewatering equipment 
that dewaters the biosolids to 15 percent solids. In the year 2000, septage from onsite systems is 
estimated to be 105,000 gallons per year. The entire city population is expected to be sewered by 
the year 2030. 
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Table 1. Estimated populations, wastewater flows, and biosolids volumes for the , 

Snoqualmie Valley communities in the years 2000 and 2030. 

Average Wastewater Biosolids Mass 
Population F ~ O W  (mgd) (lbfyr) 

North Bend 
2000 
2030 

Snoqualmie 
2000 
2030 

Carnation 
2000 
2030 

Duvall 
2000 
2030 

Echo Glen 
2000 
2030 

Abbreviations: 
Iblyr pounds per year, dry weight 
mgd million gallons per day 
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Snoqualmie 

The average Snoqualmie wastewater flows for the years 2000 and 2030 are estimated at 0.59 
mgd and 2.54 mgd, respectively. The city is currently installing an oxidation ditch to replace the 
existing facultative lagoons. The lagoons are being converted to wastewater solids stabilization 
ponds. It is assumed for this study that wastewater stabilization in the ponds will achieve a 40 
percent reduction in dry solids, and may achieve significant pathogen reduction resulting in Class 
B biosolids. Annual biosolids production for the years 2000 and 2030 is estimated to be 195,000 
pounds (1,540,000 gallons) and 847,000 pounds (6,670,000 gallons), respectively. Biosolids 
removed from the stabilization ponds are assumed to have a solids content of 1.5 percent. In the 
year 2000, septage from onsite systems is estimated to be 70,000 gallons per year. The entire 
city is expected to be sewered by the year 2030. 

Carnation 

The average Carnation wastewater flows for the years 2000 and 2030 are estimated to be 0.04 
rngd and 0.41 mgd, respectively. For the purposes of this study, it is assumed that Carnation will 
operate a secondary treatment facility that will provide sewer service to the business district by 
the year 2000. Wastewater solids production for the years 2000 and 2030 is estimated to be 
26,000 pounds and 268,000 pounds per year, respectively. It is assumed that solids hauled from 
the treatment facility have a concentration of 1.5 percent and have not been digested. Septage 
from onsite systems is estimated to be 160,000 gallons per year. Septage from onsite systems for 
the year 2030 is estimated to be 10,400 gallons per year. 

Duvall 

The average Duvall wastewater flows for the years 2000 and 2030 are estimated to be 0.41 rngd 
and 0.90 mgd, respectively. The city is currently upgrading its secondary treatment facility and 
constructing an aerobic digester. It is assumed that a 40 percent reduction in total solids is 
achieved by digestion. In addition, Duvall operates a screw press that is assumed to produce a 
cake with a 15 percent solids concentration. Annual biosolids production for the years 2000 and 
2030 is estimated to be 161,000 pounds (127,000 gallons) and 351,000 pounds (276,000 
gallons), respectively. Septage from onsite systems for the year 2000 is estimated to be 21,400 
gallons. The city expects to be entirely sewered by the year 2030. 

Echo Glen Children's Center 

The design flow for the wastewater treatment facility at Echo Glen Children's Center is 0.037 
mgd. The facility uses an extended aeration package plant and achieves a 15 to 19 percent 
reduction in total solids through digestion. Biosolids production for the years 2000 and 2030 is 
estimated to be 30,535 pounds (24,040 gallons) per year. 
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REGULATORY REQUIREMENTS 

All facilities described ,under the three management alternatives must comply with 40 CFR 503, 
Standards for the Use or Disposal of Sewage, published in February 1993 by the U.S. 
Environmental Protection Agency (U.S. EPA). The 503 regulations apply "to any person who 
prepares wastewater solids, applies wastewater solids to the land, or fires wastewater solids in a 
wastewater solids incinerator, and the ownerloperator of a surface disposal site." The standards 
established by the 503 regulations include the frequency of monitoring and record-keeping 
requirements for wastewater solids land application, surface disposal, and incineration. The 503 
regulations speci@ acceptable wastewater solids treatments and applications to protect human 
health and the environment. 

The 503 regulations specify a two-tiered standard for biosolids quality based on three criteria: 
metals, pathogens, and vector attraction reduction. The two standards, Class A and Class B, are 
each suitable for land application. Both standards have the same allowable limits for metals or 
trace elements. Class A biosolids meet stringent pathogen requirements and therefore have 
minimum restrictions on application or reuse. Class B standards have less stringent pathogen 
requirements since pathogen destruction of Class B biosolids is assumed to continue at the 
application site. Consequently, Class B land application sites are subject to access restrictions. 
Class A biosolids that meet the most restrictive trace element criteria are classified as exceptional 
quality biosolids. These biosolids can be distributed in bulk or containers and are not subject to 
loading restrictions. 

The Washington State Department. of Ecology (Ecology) is the primary agency for the 
management of biosolids in Washington state. Other agencies, however, such as the U.S. Soil 
Conservation Service and the local health department, also play a role in the management of 
biosolids (Ecology 1993a). The SeattleIKing County Department of Public Health is the agency 
responsible for permitting biosolids facilities. As a jurisdictional health department, it has the 
regulatory authority to impose more stringent guidelines. 

Pertinent federal, state, and local regulations are discussed in the following sections for each of 
the biosolids processing technologies and reuse methods. A summary of the 40 CFR 503 
regulations is presented in Appendix D. 
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BIOSOLIDS MANAGEMENT 

BIOSOLIDS MANAGEMENT ALTERNATIVES 

To accommodate wastewater flows anticipated for the years 2000 and 2030, three alternatives are 
presented for biosolids processing facilities (Table 2). 

Alternative 1-Decentralized Biosolids Processing involves a decentralized 
system in which each of the four cities and Echo Glen Children's Center 
processes its biosolids separately. Septage is either hauled to Metro's East 
Division reclamation plant at Renton or processed onsite. 

Alternative 2-Centralized Biosolids Processing involves a centralized 
facility for biosolids processing. Under this alternative, wastewater treatment 
continues to be decentralized, in other words, accomplished by each 
community. Biosolids from North Bend and Duvall and wastewater solids 
from Snoqualmie and Carnation are processed either at one facility located in 
Duvall, or at two facilities, located either in Duvall and Snoqualmie or in 
Duvall and Echo Glen. 

Alternative 3---Centralized Wastewater Solids and Biosolids Processing 
involves a centralized location for the processing of both wastewater solids 
and biosolids. Under this alternative, wastewater solids and biosolids 
processing take place either at one facility located in Duvall, or at two 
facilities, located either in Duvall and Snoqualmie or in Duvall and Echo 
Glen. This alternative is consistent with the centralized wastewater treatment 
plant alternatives presented by Herrera (1 995b). 

Alternatives 1 and 2 assume that the wastewater treatment facility in each community provides at 
least secondary treatment. Secondary treatment involves screening and sedimentation to remove 
the floating and settlable solids from wastewater, followed by biological and chemical processes. 
The wastewater solids that are a product of secondary treatment are highly malodorous and 
contain pathogenic organisms. The solids content following secondary treatment ranges between 
0.5 and 3 percent (Metcalf & Eddy 1991). 

Each alternative also assumes that each community dewaters wastewater solids or biosolids prior 
to hauling. Dewatering is required prior to implementation of any of the biosolids treatment 
technologies. Although dewatering usually follows digestion or another method of stabilization, 
wastewater solids that are dewatered can be directly heat-dried or composted without 
stabilization to meet Class A or Class B biosolids standards. In addition, hauling dewatered 
solids (at 15 percent solids) is significantly less costly than hauling wastewater solids at 2 percent 
solids. 
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Table 2. Biosolids management alternatives for Snoqualmie Valley communities. 

North Bend 

Provides aerobic 
digestion. 

Snoqualmie 
Provides secondary 
treatment. 

Carnation 

Provides secondary 
treatment. 

Duvall 

Provides aerobic 
digestion. 

Echo Glen 

Provides an extended 
aeration package and 
produces Class A 
biosolids compost. 

Alternative 2 -Centralized Biosoiids Processing 

2.A. One facility at Duvall 

Accepts wastewater solids from Snoqualmie and 
Carnation. Accepts digested solids (biosolids) from 
North Bend and Duvall. (Echo Glen processes 
solids onsite.) 

2.B. Two facilities, at Duvall and either Snoqualmie or Echo 
Glen: 

2.B.1. Facility at Duvall 

Accepts digested solids (biosolids) from Duvall. 
Accepts wastewater solids from Carnation. 

Facility at Snoqualmie 

Accepts wastewater solids from Snoqualmie. 
Accepts digested solids (biosolids) from North 
Bend (Echo Glen processes solids onsite.) 

2.B.2. Facility at Duvall 

Accepts digested solids (biosolids) from Duvall. 
Accepts wastewater solids from Carnation. 

- 
Alternative 3 - CmbaEized Wastewater Solids and 
BiosoEids Processing 

3.A. One facility at Duvall 
1 

Accepts wastewater solids (or wastewater )from 
North Bend, Snoqualmie, Carnation, and Duvall. 
(Echo Glen processes solids onsite.) 

3.B. Two facilities, at Duvall and either Snoqualmie or 
Echo Glen: 

3.B.1. Facility at Duvall 
1 

Accepts wastewater solids (or wastewater ) from 
Carnation and Duvall. 

Facility at Snoqualmie 
1 

Accepts wastewater solids (or wastewater ) from 
North Bend and Snoqualmie. (Echo Glen 
processes solids onsite.) 

3.13.2. Facility at Duvall 
1 

Accepts wastewater solids (or wastewater ) from 
Carnation and Duvall. 

Facility at Echo Glen Facility at Echo Glen 
1 

Accepts wastewater solids from Snoqualmie, and Accepts wastewater solids (or wastewater ) from 

Echo Glen. Accepts digested solids (biosolids) North Bend, Snoqualmie, and Echo Glen. 

from North Bend. 

See Herrera (1995b) report for centralized wastewater treatment facility and conveyance systems. 
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Alternative 3, when viewed together with centralized wastewater treatment, represents a regional 
wastewater and solids management approach. Alternative 3 as presented here assumes that each 
community hauls dewatered wastewater solids to a central facility for processing. This 
alternative can be combined with the centralized wastewater treatment alternatives presented by 
Herrera (1995b) by replacing hauling with a wastewater conveyance system. 

SOLIDS TREATMENT AND BIOSOLIDS PROCESSING TECHNOLOGIES 

Wastewater solids can be processed to meet Class A or Class B biosolids standards though any 
of several treatment alternatives prescribed in the federal regulations (40 CFR 503). Usually, 
treatment involves either a process to signiJicantly reduce pathogens (abbreviated as PSRP) to 
meet Class B standards, or aprocess tofurther reduce pathogens (abbreviated as PFRP) to meet 
Class A standards. PSRPs include aerobic digestion, air drying, anaerobic digestion, composting, 
and lime stabilization. PFWs include composting, heat drying, heat treatment, thermophilic 
aerobic digestion, beta ray irradiation, gamma ray irradiation; and pasteurization. Appendix C 
presents an evaluation of biosolids processing technologies and .reuse methods. 

Biosolids management alternatives 1, 2, and 3 present options to provide biosolids processing. 
Several biosolids treatment processes used to render wastewater solids suitable for beneficial 
reuse can be considered for implementation under each alternative. These technologies, which 
are described in the following paragraphs, include aerobic digestion, heat drying, and 
composting. For the purposes of this report, land application of Class B biosolids is evaluated as 
an ultimate processing and disposal option. Dewatering is also described, since dewatering is 
required in conjunction with each processing technology. 

Aerobic Digestion 

Aerobic digestion, which is commonly used in municipal wastewater treatment plants following 
secondary treatment, is currently used at North Bend and Duvall. Aerobic digestion produces 
Class B biosolids and is used to stabilize volatile solids and reduce solids volume. This 
treatment typically achieves a 40 percent reduction in total solids. The post-digestion solids 
content can range between 1.5 and 4.0 percent. 

The Class B biosolids generated from aerobic digestion can be used in land application or can 
undergo a PFRP to meet Class A standards. 

Thermal Drying 

Thermal drying technology (heat drying), which is a PFRP that produces Class A biosolids, is 
not a commonly used technology. There is only one heat drying facility on the west coast, 
located in western Washington and operated by a private contractor for Metro. This technology 
produces either a thermal cake or a fully dried product. A thermal cake is a result of dewatering 
and typically contains 35 to 50 percent total solids. Full drying evaporates the moisture to a 
content less than 10 percent. Thermal drying produces biosolids that are suitable for beneficial 
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reuse in silviculture, in agriculture, and as a soil amendment. The three most commonly used 
thermal drying processes are direct drying, indirect drying, and special processes (Metro and 
JMM 1993). 

In direct drying, moisture is evaporated when wastewater solids contact hot gases. Examples of 
technologies using this process are the rotary kiln drying process, the flash dryer, the Sassi 
process, the spray dryer, and the toroidal dryer (Metro and JMM 1993). 

In indirect drying processes, moisture is evaporated by the contact of wastewater solids with the 
hot surface of a dryer. Examples of technologies using this process are the jacketed hollow-flight 
dryer, the vertical thin film dryer, the Carver-Greenfield process, the steam dryer, the tray dryer, 
and the horizontal thin film dryer (Metro and JMM 1993). 

Special processes include those using special carrier fluids to facilitate evaporation of water 
(Metro and JMM 1993). The Carver-Greenfield process, the best known of the special processes, 
combines biosolids with an oil carrier fluid, and the water is evaporated in a multiple-effect 
evaporator (Metro and JMM 1993). 

Composting 

Composting, or biological conversion, is a biological process used to degrade wastewater solids 
into a product suitable for beneficial reuse. It is one of the most common processing 
technologies and is used by many small wes tw Washington treatment facilities. Dewatered 
septage, wastewater solids, and Class B biosolids may be composted separately or together to 
meet the Class A requirements of 40 CFR 503 and state composting guidelines (Ecology 1993b). 
There are three categories of composting systems: windrow, static pile, and in-vessel systems. 

The windrow system composts wastewater solids with a bulking agent mixture in long rows or 
windrows. The windrows are aerated by convective air movement and diffusion and are turned 
periodically by mechanical means to expose the organic matter (U.S. EPA 1985a). Windrow 
composting is a common method of composting. According to a composting facilities survey 
(Goldstein et al. 1994), more than 20 percent of facilities in operation throughout the United 
States are currently using the windrow method. 

The static pile method composts wastewater solids and a bulking agent mixture using a forced- 
aeration system installed beneath the piles. This system maintains a minimum oxygen level 
throughout the compost mass (U.S. EPA 1985a). The aerated static pile is-a more commonly 
used method of composting. Of 198 biosolids composting facilities in operation throughout the 
United States, approximately 45 percent are using the aerated static pile method (Goldstein et al. 
1994). 

The in-vessel method composts wastewater solids inside an enclosed container or vessel. 
Mechanical systems control environmental conditions such as air flow, temperature, and oxygen 
concentrations (Metcalf & Eddy 1991). In-vessel composting systems are in various stages of 
development, and many systems are being marketed and used. Large institutions as well as 
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commercial, industrial, and agricultural generators have used these systems. Many small in- 
vessel systems are portable and do not require a building to house them (Segal 1994). Other 
advantages of the in-vessel composting method include improved odor control, improved public 
acceptance, and reduced hauling costs and labor costs. Disadvantages may include higher capital 
costs. 

Bulking materials are used in all three types of composting methods. These materials are used to 
provide structure to the dewatered solids to allow for proper aeration, reduce the moisture 
content, provide a carbon or energy source, and dilute the mixture (Metro and JMM 1993). The 
bulking agent also works to effectively compost the biosolids by increasing the solids content to 
a minimum of 40 percent. Examples of bulking materials are sawdust, recycled compost, wood 
chips, paper fibers, and shredded wood waste. The type and amount of bulking agent used 
depends on the type of compost process (Metro and JMM 1993). Of the 21 in-vessel facilities 
reported in the Goldstein et al. (1994) composting facilities survey, more than half use sawdust 
and recycled compost as the primary bulking agents. One in-vessel facility in New Jersey uses 
pulverized pallets processed into chips; another facility reportedly uses recycled paper. Wood 
chips are the amendment most commonly used in aerated static pile operations. Windrow 
comgosting facilities commonly use wood waste, leaves, sawdust, brush, and manure. With the 
proper equipment, the larger types of bulking agents (such as wood chips) can be recovered, to 
reduce operating costs. 

Land Application 

Land application of digested solids is often a cost-effective biosolids management approach. 
This report considers land application a biosolids treatment and reuse technology. Biosolids that 
meet Class B standards, typically achieved by a PSRP (e.g., aerobic digestion), can be land- 
applied for reuse or disposal. For Class B biosolids, pathogen destruction is continued at the 
application site; consequently, Class B land application sites are subject to site access restrictions 
from the time of biosolids application. Land application of biosolids results in improved soil 
fertility, increased moisture retention, and reduced need for inorganic fertilizers. 

Dewatering 

Dewatering typically follows digestion or is used prior to composting or heat treatment to 
produce a cake with a solids content between 10 and 25 percent. Dewatering is frequently used 
by biosolids treatment facilities to achieve the following benefits (Metcalf & Eddy 1991): 

Reduce transportation costs associated with hauling biosolids to the ultimate 
treatment or disposal site 

Make the biosolids material easier to handle so that it can be shoveled or 
moved about with tractors 

Reduce the amount of bulking agents needed for composting 
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Decrease odor and putrefaction. 

CRITERIA TO ASSESS MANAGEMENT ALTERNATIVES 

The solids management alternatives are discussed and compared through consideration of the 
following factors: reliability, cost, federal disposal regulations, overall benefit to the community, 
environmental impacts, and advantages and disadvantages. A brief discussion of the relevance of 
these factors and how they are used to assess the three management alternatives is provided in 
the following paragraphs. 

Reliability 

Reliability is assessed by determining whether biosolids can be processed under one of the 
management alternatives more reliably than under another. 

The primary factor affecting the reliability of a given' biosolids processing option is the 
technology used rather than whether processing facilities are centralized or decentralized. The 
differences in reliability among biosolids processing technologies are related to the consistency 
of the end product, its potential for reuse, and the availability of reuse options (e.g., land 
application or distribution for commercial or private use). Appendix C describes the reliability 
of the biosolids processing technologies and reuse methods, based on the experience of other 
biosolids handling facilities and wastewater engineering literature. 

Reliability is also affected by other less significant factors, for example, by the number of truck 
trips required to haul wastewater solids and biosolids between facilities. Trucks hauling 
wastewater solids and biosolids are subject to vehicle disrepair, accidents, and delays due to 
inclement weather and traffic. 

Cost 

This report provides estimates of conceptual capital costs and operation and maintenance (O&M) 
costs for each management alternative. Capital and O&M costs are based on cost curves for 
treatment technologies and values reported in the literature (U.S. EPA 1985b; CH2M Hill 1994; 
Metro and JMM 1993). All costs are estimated independently of the location of the facility or 
land application site. All costs are discounted to 1995 dollars and are based on biosolids and 
septage quantities generated in the year 2030. 

For the alternatives that include a centralized treatment facility, the capital and O&M costs are 
itemized by community, based on the relative contribution of each community to the total 
quantity of biosolids. For example, for Alternative 2-Centralized Biosolids Processing, the four 
cities and Echo Glen would pay the following percentages of costs incurred: 

North Bend - 44 percent 
Snoqualmie - 32 percent 
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Carnation - 10 percent 
Duvall - 13 percent 
Echo Glen - 1 percent. 

Costs included under each alternative include aerobic digestion (optional), dewatering, hauling, 
and biosolids processing. Estimated costs for aerobic digestion are based on a cost curve at 2 
percent solids (U.S. EPA 1985b). Estimated capital costs for dewatering biosolids are based on a 
cost curve for belt filter press dewatering at 2 percent solids (U.S. EPA 1985b). These costs 
include purchase of one or more filter press units and ancillary equipment including a building to 
house the press. O&M costs include labor, electricity, parts, and materials. Costs are provided 
for each technology that is applicable to the management alternative. 

Hauling costs are included under each alternative for transporting wastewater solids andlor 
biosolids from each city to centralized treatment facilities. Hauling costs for the purposes of this 
study are estimated based on the gallons per week hauled (up to 30 miles). Hauling unit costs 
were provided by a private vendor (Eldredge 1995 personal communication). Costs for 
transporting septage between the cities and Metro are also provided (Appendix B). 

Appendix B provides the hauling and disposal costs estimated for trucking septage and biosolids 
from the four cities to the East Division reclamation plant in Renton. The costs are based on 
rates used by Metro in 1995 (Herrera 1995a). Disposal costs are also included because all of the 
hauled material would be disposed of at the headworks of the wastewater treatment plant, 
regardless of previous handling or treatment (Finger 1995 personal communication). Echo Glen 
Children's Center is not included in these estimates because it is not considering hauling 
wastewater solids to Metro. The costs provided assume that Duvall sends 40 percent of its 
biosolids (because Duvall already practices land application) and that North Bend, Snoqualmie, 
and Carnation send all of their biosolids to the wastewater treatment facility in Renton. 

Several cost items are not included in this evaluation because of uncertainties associated with 
management and processing alternatives. These costs include but are not limited to the 
following: 

Land costs 
Costs (or revenues) for biosolids reuse 
Costs associated with obtaining land application sites 
Hauling costs to application or reuse sites 
Administration, management, monitoring, and engineering costs. 

The costs presented in this report are conceptual planning level costs. The costs are presented for 
comparison of management alternatives only and should not be used for budgeting, engineering, 
construction, or other purposes. 
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Compliance with Federal Disposal Regulations 

The four Snoqualmie Valley cities and Echo Glen must comply with federal (40 CFR 503) and 
state (70.955 RCW) regulations pertaining to the processing and reuse of biosolids. These 
regulations determine biosolids quality based on pathogens, metals, and vector attraction 
reduction. These regulations are W h e r  discussed in Appendix C and Appendix D. 

Overall Benefit to Community 

Benefits to the community, defined in terms of recycling and sustainability, may be derived from 
reusing biosolids that are locally generated. Each community, however, will benefit from 
reusing biosolids anywhere in the Snoqualmie Valley. Therefore, benefits to the community are 
anticipated to be the same under each of the management alternatives. 

Environmental Impacts 

This factor is assessed by determining whether impacts on the environment are significantly 
different among the management alternatives. This factor is assessed independently of the type 
of biosolids processing technology. The potential environmental impacts resulting from each 
biosolids processing technology and reuse option are described in Appendix C. 

Advantages, Disadvantages, and Opportunities 

Advantages and disadvantages of each alternative are summarized in respect to reliability, cost, 
compliance with the federal disposal regulations, and overall benefits to the community. In 
addition, local control and potential markets for beneficial reuse are discussed. 
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EVALUATION OF MANAGEMENT ALTERNATIVES 

ALTERNATIVE 1-DECENTRALIZED BIOSOLIDS PROCESSING 

Alternative - Decentralized Biosolids Processing (see Table 2) involves a decentralized 
alternative to biosolids management in which wastewater solids and biosolids are processed or 
treated separately by each of the four cities and Echo Glen Children's Center (Appendix A, Table 
A -  Septage is either hauled to Metro's East Division reclamation plant at Renton or processed 
onsite. This alternative assumes that each city uses its upgraded treatment facility planned for 
the year 2000, as described by Herrera (1995b). 

The following options for wastewater solids and biosolids treatment are considered under this 
management alternative: composting, land application, and hauling to the Metro wastewater 
treatment facility in Renton. A heat drying facility is not considered under this alternative 
because it is not practical for small quantities of biosolids. 

Compost Facility in Each Community 

Under this option, each community must design and develop a site for composting, and must 
purchase equipment needed for the chosen compost method (e.g., front-end loaders, bulking 
agents or a container for the in-vessel method). Each site must have the permissible site acreage 
to accommodate the chosen composting process, provide adequate buffers from adjacent land 
uses, and store bulking amendments and maintain compost piles and compost aisles with room to 
maneuver equipment (Table 3). Appendix C provides a detailed discussion of composting, 
considering its reliability (by assessing the experiences of facilities with wastewater flows 
comparable to those estimated for the Snoqualmie Valley communities), its consistency with 
federal disposal regulations, its land requirements, its environmental impacts, and its market 
potential. 

North Bend and Duvall would compost digested and dewatered biosolids, since their planned 
wastewater treatment facilities include aerobic digestion. Carnation and Snoqualmie would 
dewater but would have the option to not digest their wastewater solids. Undigested or 
unstabilized wastewater solids are, however, difficult to handle and odoriferous, and they require 
more bulking agent. Echo Glen would continue its biosolids composting operations. Each 
community would distribute or sell its final product (i.e., biosolids compost). 

Under this option, each community would conduct the following activities: 

North Bend - Provide secondary treatment, aerobic digestion, dewatering, and 
composting 

Snoqualmie - Provide secondary treatment, treatment in stabilization ponds, 
dewatering, and composting 
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Carnation - Provide secondary treatment, dewatering, and composting 

Duvall - Provide secondary treatment, aerobic digestion, dewatering, and 
composting. 

Land Application of Class B Biosolids 

Biosolids that meet the Class B standards for pathogen levels, trace element concentrations, and 
vector attraction reduction can be used for land application as an amendment in reclamation or as 
fertilizer on crop land and forest land. Under this option, each facility treats biosolids to Class B 
standards for land application. The cities may choose to purchase or lease a site for joint land 
application. Appendix C provides a detailed discussion of land application, considering 
reliability (by assessing the experiences of facilities with wastewater flows comparable to those 
estimated for the four cities and Echo Glen), consistency with federal disposal regulations, land 
requirements, environmental impacts, and market potential. Table 3 provides the site 
requirements for land application by each city. 

Biosolids from North Bend and Duvall would most likely meet the Class B standards following 
aerobid digestion. Wastewater solids from ~no~ualmie 's  facultative lagoon may require fh-ther 
treatment. For Carnation, further treatment of its wastewater solids would be required prior to 
land application. Carnation may have the option of hauling its wastewater solids to Duvall for 
aerobic digestion or purchasing an aerobic digester. Echo ~ l e n  Children's Center would 
continue its current composting operation. 

To reuse biosolids through land application, the facility in each city would conduct the following 
activities: 

North Bend - Provide secondary treatment, aerobic digestion, and dewatering; 
haul to a land application site 

Snoqualmie - Provide secondary treatment, treatment in a solids stabilization 
pond, and dewatering; haul to a land application site if biosolids meet Class B 
pathogen standards, or purchase an aerobic digester (or equivalent) 

Carnation - Provide secondary treatment and dewatering, and haul wastewater 
solids to Duvall for digestion (or purchase an aerobic digester or the 
equivalent, and hZu1 to a land application site if biosolids meet Class B 
pathogen standards) 

Duvall - Provide secondary treatment, aerobic digestion, and dewatering; haul 
to a land application site. 
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Hauling Solids to Metro Facility 

Under this option, all or a portion of the wastewater solids and biosolids are hauled from the 
wastewater treatment facility at each city to Metro's East Division reclamation plant in Renton 
for further processing. 

Reliability 

Under this alternative, each city is responsible for its own biosolids management system and 
system reliability. Each city would have a reliable system; the degree of reliability is dependent 
on the technologies selected. Snoqudmie may have difficulties meeting Class B standards with a 
solids stabilization pond if land application is selected as the preferred approach. 

Significant differences in reliability exist among technological approaches. Site availability and 
adequate permissible acreage may present the biggest challenge for cities that select land 
application as a reuse method. Land application of biosolids and hauling to Metro also would 
potentially require more hauling than would be required for composting. For composting, the 
availability of reuse markets may affect reliability, although according to operators of compost 
facilities in western Washington, the demand for biosolids compost exceeds the supply 
(Appendix C). Also, although Carnation and Snoqualmie may choose to compost without 
digestion, undigested solids are more difficult to handle, have greater aesthetic impacts, are more 
odoriferous, and potentially require larger buffer zones. These differences are further discussed 
in Appendix C. 

Cost 

Appendix A (Table A-1) provides costs incurred by each city under Alternative 1- 
Decentralized Biosolids Processing. Overall, in-vessel composting has the highest costs for the 
cities of North Bend and Snoqualmie. Aerated static pile composting has the highest costs for 
the cities of Carnation and Duvall. Land application appears to be the least expensive option for 
all four cities, even though Carnation and possibly Snoqualmie would incur additional costs for 
digestion. However, additional costs incurred under land application involve hauling biosolids to 
the reuse site (these costs are not included in the cost estimates). Hauling costs are dependent on 
the location and number of reuse sites. Reuse site locations are unknown at this time. Potential 
reuse sites are discussed in Appendix C. 

The maximum total cost for each city under Alternative 1-~ecentialized Biosolids Processing 
involves aerobic digestion, dewatering, and in-vessel composting (e.g., North Bend and 
Snoqualmie) or aerated static pile composting (e.g., Carnation and Duvall). Base capital costs 
are approximately $2,300,000 for North Bend and Snoqualmie with $650,000 annual O&M 
costs. Base capital costs are approximately $1,500,000 for Carnation and Duvall with $240,000 
annual O&M costs. 

The minimum total costs for each city under Alternative 1-Decentralized Biosolids Processing 
involve aerobic digestion, dewatering, and land application of Class B biosolids. Base capital 
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costs are approximately $1,100,000 for North Bend and Snoqualmie with annual O&M costs of 
approximately $175,000. Base capital costs are approximately $900,000 for Carnation and 
Duvall with annual O&M costs of approximately $1 15,000. 

This alternative offers a potential Cost savings for Carnation and Duvall. Hauling Carnation's 
wastewater solids to Duvall would benefit both cities, since the economy of scale would result in 
lower capital and O&M costs. The cost savings to Carnation would greatly offset its hauling 
costs. Duvall and North Bend may also have lower costs than indicated, since these cities can 
use the existing digester until it can no longer handle the wastewater flows projected for the year 
2030. 

As indicated in Table 3, the wastewater treatment facilities at each city may not be able to 
accommodate the land requirements for biosolids processing. As a result, additional costs would 
be incurred for procuring a processing site and providing conveyance or hauling to the site. 
These costs are not included in the estimates provided in Table A-1. 

Federal Disposal Regulations 

All biosolids processing facilities and reuse methods must comply with federal, state, and local 
regulations. The only difference among alternatives in regard to the federal disposal regulations 
is that Snoqualmie may have difficulty meeting Class B standards with solids stabilization ponds 
only. 

Overall Benefit to Community 

Biosolids would not be reused within the city limits of each city. Therefore, benefits to the 
community are anticipated to be the same under each of the management alternatives. 

Environmental Impacts 

For this alternative, the impact of each facility would be confined to each city. This alternative 
would result in lower traffic impacts compared to centralized management alternatives. 

Environmental impacts would vary depending on the type of biosolids processing technology 
and the reuse method. These impacts are discussed in Appendix C. 

Advantages, Disadvantages and Opportunities 

Cost is the most significant factor associated with each alternative. Advantages and 
disadvantages are summarized below: 

The potential advantages of Alternative 1-Decentralized Biosolids Processing are as follows: 

Each city maintains its autonomy and current wastewater treatment facility. 
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Traffic impacts are lower than under other alternatives. 

The potential disadvantages of Alternative 1-Decentralized Biosolids Processing are as follows: 

Costs are mostly higher for this alternative since there is not the economy of 
scale offered by centralized facilities. 

Each city must expand its current wastewater treatment facility and biosolids 
handling capabilities to handle the projected wastewater flows for the year 
2030. 

Only cities that meet the Class B biosolids standards (i.e., North Bend and 
Duvall) may use land application as a reuse method. Carnation and possibly 
Snoqualmie would have to provide further wastewater solids treatment to 
meet the Class B standards. 

If Carnation and Snoqualmie do not stabilize their wastewater solids, 
composting would be more difficult to handle and more odoriferous, and 
would require more bulking agents and greater buffer areas. 

Each city, may find it difficult to provide adequate land for the processing 
technology or land application. 

Potential opportunities include the following: 

Carnation can offset capital cost requirements by hauling wastewater solids to 
Duvall. Both cities benefit from the economy of scale of processing their 
solids jointly. 

The cities may jointly procure or lease land application sites to reduce their 
land costs. 

ALTERNATIVE 2PENTRALIZED BIOSOLIDS PROCESSING 

Alternative 2-Centralized Biosolids Processing involves a centralized heat drying or compost 
facility for processing to Class A biosolids standards. Wastewater treatment and digestion would 
continue to be decentralized, in other words, accomplished by each community. Dewatered 
septage would be processed at the biosolids processing facility or would be hauled to Metro's 
Renton wastewater treatment facility. Under this alternative, there would be one centralized 
facility in Duvall, or two centralized facilities in Duvall and Snoqualmie, or Duvall and Echo 
Glen. 

The costs for land application are not provided under Alternative 2-Centralized Biosolids 
Processing. Duvall and North Bend already produce digested Class B biosolids. These cities 
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could haul their biosolids to a joint land application site. Snoqualmie and Carnation could also 
reuse their biosolids at a joint application site with Duvall and North Bend providing they meet 
the Class B standards (i.e. by providing aerobic digestion or the equivalent). 

The following options exist under Alternative 2-Centralized Biosolids Processing (Table 2): 

Option 2A. Biosolids Processing Facility in Duvall 

Under this option, the four cities would design and develop a facility for corngosting or heat 
drying in Duvall, and purchase equipment based on the type of compost or heat drying method. 
In addition the facility must have the permissible site acreage to 1) accommodate the type of 
composting or heat drying process, 2) provide adequate buffers from adjacent land uses, and 3) 
store equipment such as dryers or bulking amendments (Table 3). Appendix C provides a 
detailed discussion of composting and heat drying considering reliability (by assessing the 
experiences of facilities with wastewater flows comparable to those estimated for the four cities 
and Echo Glen), consistency with federal disposal regulations, land requirements, environmental 
impacts, and market potential. 

The facility in Duvall would accept dewatered and digested Class B biosolids from Duvall, and 
North Bend, and dewatered solids from Snoqualmie and Carnation. The composting or heat 
drying facility would process Class A biosolids and distribute the end product. Echo Glen would 
continue to compost its biosolids onsite. Under this option, the facility in each community 
would conduct the following activities: 

North Bend - Provide secondary treatment, aerobic digestion, and dewatering. 
Haul biosolids to Duvall for Class A biosolids processing. 

Snoqualmie - Provide secondary treatment, treatment in stabilization ponds, 
and dewatering. Haul dewatered solids to Duvall for Class A biosolids 
processing. 

Carnation - Provide secondary treatment and dewatering. Haul dewatered 
solids to Duvall for Class A biosolids processing. 

Duvall - Provide secondary treatment, aerobic digestion, and dewatering. 
Compost or thermal drying facility is located in Duvall. Process Class A 
biosolids from Duvall, Carnation, Snoqualmie, and North Bend. 

Option 2B. Biosolids Processing Facilities in Duvall and Snoqualmie 

Under this option, heat drying or compost facilities would be constructed in Duvall and 
Snoqualmie. The cities would design and develop a site, and purchase equipment based on the 
type of compost or heat drying method. In addition, adequate acreage must be provided to 1) 
accommodate the type of composting or heat drying process, 2) provide adequate buffers from 
adjacent land uses, and 3) store equipment such as dryers, or bulking amendments (Table 3). 
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The facilities located in Duvall and Snoqualmie would accept Class B biosolids and dewatered 
solids. The facility located in Duvall would accept Duvall's dewatered and digested biosolids, 
and dewatered solids from Carnation. The facility located in Snoqualmie would accept 
dewatered solids from Snoqualmie, and dewatered and digested biosolids from North Bend. 
Echo Glen would continue to compost its biosolids onsite. Each facility would conduct the 
following activities under this option: 

North Bend - Provide secondary treatment, aerobic digestion, and dewatering. 
Haul biosolids to Snoqualmie for Class A biosolids processing. 

Snoqualmie - Provide secondary treatment, treatment in stabilization ponds, 
and dewatering. Thermal drying or composting facility is located in 
Snoqualmie. Process Class A biosolids from North Bend and wastewater 
solids from Snoqualmie. The end product is sold or distributed from 
Snoqualmie. 

Carnation - Provide secondary treatment and dewatering. Haul dewatered 
solids to Duvall for Class A biosolids processing. 

Duvall - Provide secondary treatment, aerobic digestion, and dewatering. A 
compost or thermal drying facility is located in Duvall. Process Class A 
biosolids from Duvall and Carnation. The end product is sold or distributed 
from Duvall. 

Option 2C. Biosolids Processing Facilities in Duvall and at Echo Glen 

Under this option, a heat drying or compost facility would be constructed in Duvall and 
Snoqualmie. The cities would design and develop a site, and purchase equipment based on the 
type of compost or heat drying method. In addition, adequate acreage must be provided to 1) 
accommodate the type of composting or heat drying process, 2) provide adequate buffers from 
adjacent land uses, and 3) store equipment such as dryers, or bulking amendments (Table 3). 

The facilities at Duvall and Echo Glen would accept Class B biosolids and dewatered solids. 
The facility located in Duvall would accept Duvall's dewatered and digested biosolids and 
dewatered solids from Carnation. The facility located at Echo Glen Children's Center would 
accept dewatered solids from Echo Glen Children's Center and Snoqualmie, in addition to 
dewatered and digested biosolids from North Bend. The facility in each community would 
conduct the following activities under this option: 

North Bend - Provide secondary treatment, aerobic digestion, and dewatering. 
Haul biosolids to Echo Glen for Class A biosolids processing. 

Snoqualmie - Provide secondary treatment, lagoon treatment, and dewatering. 
Haul solids to Echo Glen for Class A biosolids processing. 
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Carnation - Provide secondary treatment and dewatering. Haul solids to 
Duvall for Class A processing. 

Duvall - Provide secondary treatment, aerobic digestion, and dewatering. A 
compost or thermal drying facility is located in Duvall. Process Class A 
biosolids from Duvall and Carnation. 

Echo Glen - Provide secondary treatment, an extended aeration package, and 
dewatering. A thermal drying or composting facility is located at Echo Glen. 
Process Class A biosolids from North Bend and solids from Echo Glen and 
Snoqualmie. 

Reliability 

Under this alternative, each community that hauls its solids to another community's processing 
or treatment facility is dependent on the reliability of the processing community's system and 
management structure. The cities hauling solids thereby give up some control over their solids. 
This alternative may be more reliable for Snoqualmie, since a centralized facility can accept 
solids from Snoqualmie's solids stabilization ponds without additional treatment. 

There are some differences in reliability between technologies. The end product of heat drying 
would potentially be more difficult to reuse than biosolids compost. These differences are 
further discussed in Appendix C. 

Cost 

Appendix A (Tables A-2, A-3, and A-4) provide costs incurred by each community under 
Alternative 2-Centralized Biosolids Processing. 

Alternative 2--Centralized Biosolids Processing assumes that each of the four cities dewaters its 
solids (i.e., Carnation and Snoqualmie) or biosolids (i.e., North Bend and Duvall) to 15 percent 
solids content prior to hauling. Dewatered solids (e.g., the solids that have received secondary 
treatment) from Carnation and Snoqualmie could be heat-dried or composted with the digested 
biosolids from North Bend andlor Duvall to meet Class A biosolids standards. 

Overall, heat drying and in-vessel composting are the technologies that incur the highest costs 
under Alternative 2-Centralized Biosolids Processing. In contrast, windrow composting incurs 
the lowest costs. 

Under Option 2A, a centralized biosolids treatment facility would be located in Duvall. The 
facility in Duvall would accept dewatered and digested biosolids from Duvall and North Bend, 
and dewatered solids from Carnation and Snoqualmie. 

The highest total cost for biosolids treatment for each city under Option 2A involves aerobic 
digestion, dewatering, hauling and heat drying. Base capital costs are approximately $2,650,000 
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for North Bend and Snoqualmie with $450,000 annual O&M costs. Base capital costs are 
approximately $1,275,000 for Carnation and Duvall with $155,000 annual O&M costs. 

The lowest total cost for biosolids treatment involves aerobic digestion, dewatering, hauling, and 
windrow comgosting for North Bend and Duvall, and dewatering, hauling, and windrow 
composting for Carnation and Duvall. Base capital costs and O&M costs for each city, 
respectively, are approximately: $1,275,000 and $370,000 for North Bend; $605,000 and 
$210,000, for Snoqualmie; $390,000 and $68,000 for Carnation; and $855,000 and $104,000 for 
Duvall. 

Under Option 2B, biosolids treatment facilities would be located in Snoqualmie and Duvall. 
North Bend would haul its dewatered and digested biosolids to Snoqualmie, and Carnation 
would haul its dewatered solids to Duvall. 

The highest total cost for biosolids treatment under Option 2B involves aerobic digestion, ' 

I 

dewatering, hauling, and heat drying for North Bend and Snoqualmie. For Carnation and Duvall, 
the highest total cost involves aerobic digestion, dewatering, hauling, and in-vessel composting. 
Base capital costs are approxi~nately $2,750,000 for North Bend and Snoqualmie with $400,000 

I 
annual O&M costs. Base capital costs are approximately $1,200,000 for Carnation and Duvall 
with $260,000 annual O&M costs. 

The lowest total cost for biosolids treatment involves aerobic digestion, dewatering, hauling, and 
windrow composting for North Bend and Duvall, and dewatering and windrow composting for 
Carnation and Duvall. Base capital costs and 0&M costs, respectively, are as follows: 
$1,358,000 and $394,000 for North Bend; $670,000 and $1 10,000, for Snoqualmie; $612,000 
and $130,000 for Carnation; and $1,150,000 and $1 84,000 for Duvall. 

Under Option 2C, biosolids treatment facilities would be located in Duvall and Echo Glen. 
North Bend would haul its dewatered and digested biosolids to Echo Glen. Snoqualmie would 
haul its dewatered solids to Echo Glen. Carnation would haul its dewatered solids to Duvall. 

The highest total cost for biosolids treatment under Option 2C involves aerobic digestion, 
dewatering, hauling, and heat drying for North Bend, Snoqualmie, and Echo Glen. For 
Carnation and Duvall the highest total cost involves aerobic digestion, hauling, dewatering and 
in-vessel composting. Base capital costs are approximately $2,500,000 for North Bend and 
Snoqualmie with $460,000 annual O&M costs. Base capital costs and O&M costs for Echo Glen 
are approximately $888,000 and $125,000, respectively. Base capital costs for Carnation and 
Duvall are approximately $1,200,000 and O&M costs are $260,000. 

The lowest total cost for biosolids treatment involves aerobic digestion, dewatering, hauling and 
windrow composting for North Bend and Duvall, and dewatering, hauling and windrow 
composting for Carnation, Duvall and Echo Glen. Approximate base capital costs and O&M 
costs for each community, respectively, are as follows: $1,35 1,000 and $391,000 for North 
Bend; $660,000 and $223,000 for Snoqualmie; $25,000 and $5,100 for Echo Glen; $612,000 and 
$1 30,000 for Carnation; and $1,150,000 and $1 84,000 for Duvall. 
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As shown in Appendix A, c'ompared to biosolids processing costs in Alternative 1, this 
alternative offers a potential cost savings to each city due to the economy of scale resulting from 
centralized facilities. For cities hauling solids to a centralized facility, hauling costs may be 
offset by cost savings due to economy of scale for capital and O&M costs. Communities where 
centralized facilities are located also benefit from cost savings due to economy of scale. When 
compared to land application costs under Alternative 1, Alternative 2 may also provide cost 
savings, since land application site land costs are not included in the cost estimate. . 

An additional cost saving may result from Option 2C. Land available at Echo Glen may be less 
expensive to use than land in Snoqualmie (Option 2B). Land costs savings may also offset 
hauling costs for Snoqualmie under Option 2C. 

Federal Disposal Regulations 

There is no significant difference between alternatives in regard to the federal disposal 
regulations. Regardless of whether the wastewater or biosolids treatment facility is centralized or 
decentralized, the four cities and Echo Glen Children's Center must comply with all federal, 
state, and local regulations pertaining to the use and disposal of wastewater solids. Snoqualmie 
would not need to produce Class B biosolids under this alternative. 

Overall Benefit to Community 

There are benefits to be gained by each community in terms of recycling and sustainability from 
locally reusing it's biosolids. However, these benefits would be gained from reusing biosolids 
anywhere in the Snoqualmie Valley. Benefits to the community are anticipated to be the same 
under each management alternative. 

Environmental Impacts 

Under this alternative, the cities where facilities are located would bear the environmental 
impacts of the facility. Potential environmental impacts vary depending on the type of biosolids 
processing technology and reuse method. Centralized facilities would also result in more traffic 
and traffic-related impacts than decentralized facilities. 

Advantages, Disadvantages and Opportunities 

The potential advantages of Alternative 2-Centralized Biosolids Processing are as follows: 

Each community could continue its current facility operation plans. The 
biosolids processing facilities would be designed to accept both wastewater 
solids and digested biosolids to produce Class A biosolids. 

Class A biosolids produced by the facility would be easily reused. 
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Each community may realize a cost savings due to the economy of scale of 
centralized processing. 

The potential disadvantages under Alternative 2-Centralized Biosolids Processing are as 
follows: 

Some of the communities give up some autonomy in handling and being 
responsible for their own solids. 

If Carnation and Snoqualmie do not stabilize their solids, composting would 
be more difficult to handle and more odoriferous, and would require greater 
buffer areas. 

Traffic related environmental impacts are increased. 

Potential opportunities under Alternative 2--Centralized Biosolids Processing include: 

Snoqualmie can send stabilized solids from its ponds directly to the solids 
processing facility without additional treatment. 

Carnation does not need to provide aerobic digestion. 

Land costs may be substantially reduced by locating a processing facility at 
Echo Glen. 

ALTERNATIVE 3-CENTRALIZED WASTEWATER SOLIDS AND BIOSOLIDS 
PROCESSrnG 

Alternative 3--Centralized Wastewater Solids and Biosolids Processing assumes a centralized 
location for processing wastewater solids. Under this option, wastewater solids would be treated 
by aerobic digestion, dewatering, and either land application, heat drying, or composting at a 
central facility. 

This alternative can also be used to evaluate centralized wastewater treatment and biosolids 
processing for the Snoqualmie Valley communities. Under Alternative 3, it is assumed that the 
communities haul their dewatered wastewater solids to a centralized facility. By replacing the 
hauling component of Alternative 3 with a wastewater conveyance component, this alternative 
can be combined with those presented by Herrera (1995b) to represent a regional wastewater 
treatment and biosolids management approach for the Snoqualmie Valley communities. 

The following options exist under Alternative 3-Centralized Wastewater Solids and Biosolids 
Processing: 
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Option 3A. Wastewater Solids and Biosolids Treatment Facility in Duvall 

Under this option, a site for wastewater solids and biosolids treatment would be developed in 
Duvall. Equipment would be purchased for aerobic digestion and dewatering to accommodate 
the wastewater solids projections for the year 2030. Class B biosolids would be land-applied 
from the wastewater treatment facility, or a heat drying or compost facility would be constructed. 
For a biosolids treatment facility, the communities would design and develop a site and would 
purchase equipment based on the chosen compost or heat drying method. In addition, adequate 
acreage must be provided to 1) accommodate the chosen camgosting or heat drying process, 2) 
provide adequate buffers from adjacent land uses, and 3) store equipment such as dryers, or 
bulking amendments (Table 3). 

The facility in Duvall would accept wastewater solids from Duvall, North Bend, Snoqualmie, 
and Carnation. The solids would be digested and dewatered. The end product would be reused 
in land application or processed to produce Class A biosolids (i.e., heat-dried or composted). 
Echo Glen Children's Center would continue to compost its biosolids onsite. 

In relation to the central wastewater treatment Alternative 4 presented by Herrera (T995b), 
dewatering prior to hauling and hauling components could be replaced by a conveyance system. 

Under this option, the facility in each community would conduct the following activities: 

North Bend - Provide secondary treatment. Haul solids at 15 percent solids to 
Duvall. 

Snoqualmie - Provide secondary treatment. Haul solids at 15 percent solids to 
Duvall. 

Carnation - Provide secondary treatment. Haul solids at 15 percent solids to 
Duvall. 

Duvall - Accept solids from North Bend, Carnation, and Snoqualmie. 
Provide aerobic digestion and dewatering for all communities. Use land 
application or provide a heat drying or composting facility to produce Class A 
biosolids. 

Echo Glen - Continue current wastewater solids treatment and composting 
operation. Use compost onsite. 

Option 3B. Wastewater Solids and Biosolids Treatment Facilities in Duvall and 
Snoqualmie 

Wastewater solids and biosolids processing facilities would be designed and developed in Duvall 
and Snoqualmie. Equipment would be purchased for aerobic digestion and dewatering to 
accommodate the wastewater projections for the year 2030. Class B biosolids would be land- 
applied from the wastewater treatment facility, or a heat drying or compost facility would be 
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constructed. The communities would design and develop a site and would purchase equipment 
based on the chosen compost or heat drying method. In addition, adequate acreage must be 
provided to 1) accommodate the chosen composting or heat drying process, 2) provide adequate 
buffers from adjacent land uses, and 3) store equipment such as dryers, or bulking amendments 
(Table 3). 

In relation to the central wastewater treatment alternatives, dewatering prior to hauling and 
hauling components can be replaced by a conveyance system. For wastewater treatment 
facilities Alternative 3 as presented by Herrera (1995b), Carnation's wastewater would be 
conveyed to '~uva l l ,  combining the wastewater flows of Carnation and Duvall at a wastewater 
and biosolids treatment facility in Duvall. For modified Alternative 2 (Herrera 1995b), North 
Bend wastewater would be conveyed to Snoqualmie, combining the wastewater flows of North 
Bend and Snoqualmie with a wastewater and biosolids treatment facility in Snoqualmie. 

Under Option 3B, each community would conduct the following activities: 

North Bend - Provide secondary treatment. Haul dewatered solids at 15 
percent solids to Snoqualmie. 

Snoqualmie - Accept dewatered solids from Snoqualmie and North Bend. 
Provide aerobic digestion and dewatering. Use land application or provide a 
heat drying or composting facility to produce Class A biosolids. 

Carnation - Provide secondary treatment. Haul dewatered solids to Duvall. 

Duvall - Accept dewatered solids from Carnation and Duvall. Provide 
aerobic digestion and dewatering. Use land application or provide a heat 
drying or composting facility to produce Class A biosolids. 

Echo Glen - Continue current wastewater solids treatment and composting 
operation. 

Option 3C. Wastewater Solids and Biosolids Treatment Facilities in Duvall and at Echo 
Glen 

A wastewater solids treatment and biosolids processing facility would be designed and developed 
in Duvall and Echo Glen. Equipment would be purchased for secondary treatment of 
wastewater, aerobic digestion, and dewatering to accommodate the wastewater flow for the year 
2030. Class B biosolids would be land-applied from the wastewater treatment facility, or a heat 
drying or compost facility would be constructed. For a biosolids treatment facility, the 
communities would design and develop a site and would purchase equipment based on the 
chosen compost or heat drying method. In addition, adequate acreage must be provided to 1) 
accommodate the chosen composting or heat drying process, 2) provide adequate buffers from 
adjacent land uses, and 3) store equipment such as dryers, or bulking amendments (Table 3). 
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The facility located in Duvall would accept dewatered solids from Duvall and Carnation. The 
facility located at Echo Glen Children's Center would accept dewatered solids from Echo Glen, 
Snoqualmie, and North Bend. Option 3C does not correspond with any of the centralized 
wastewater treatment alternatives presented by Herrera (1 995b). 

Each community would conduct the following activities: 

North Bend - Provide secondary treatment. Haul dewatered solids at 15 
percent solids to Echo Glen. 

Snoqualmie - Provide secondary treatment. Haul dewatered solids at 15 
percent solids to Echo Glen. 

Carnation - Provide secondary treatment. Haul dewatered solids at 15 percent 
solids to Duvall. 

Duvall - Accept dewatered solids from Carnation and Duvall. Provide 
aerobic digestion and dewatering. Use land application or provide a heat 
drying or composting facility to produce Class A biosolids. 

Echo Glen - Accept dewatered solids from Echo Glen, Snoqualmie, and North 
Bend. Provide aerobic digestion and dewatering. Use land application or 
provide a heat drying or composting facility to produce Class A biosolids. 

Reliability 

Under this alternative, each community that hauls its wastewater solids to another community's 
processing or treatment facility is dependent on the reliability of the processing community's 
system and management structure. The communities hauling solids thereby give up some 
control over their wastewater solids. 

This alternative may offer some additional reliability by allowing all the communities to jointly 
land-apply their biosolids. It may be easier, more cost-effective, and more reliable to locate one 
land application site for all the cities than to locate a separate site for each community 
(alternative 1). This alternative also offers some additional reliability by processing solids in a 
central location, allowing the biosolids treatment facility or land application site to receive solids 
of consistent quality. 

There are some differences in reliability between technologies. The end product of heat drying 
would potentially be more difficult to reuse than biosolids compost. Although both composting 
and heat drying process wastewater solids, digested biosolids are easier to handle than 
wastewater solids, are less odoriferous, and require less bulking agent (for composting). These 
differences are further discussed in Appendix C. 
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Cost 

Estimated costs are provided in Appendix A, Tables A-5, A-6, and A-7. Costs for direct 
conveyance of wastewater and centralized wastewater treatment are provided in Herrera (1 995b). 

Hauling costs are estimated for hauling at 15 percent solids. These costs are included in the 
O&M costs under the total maximum and minimum costs. Dewatering is included prior to 
hauling. Without dewatering, hauling costs would be exorbitantly high. 

Overall, heat drying and in-vessel composting are the biosolids processing technologies with the 
highest capital and O&M costs under Alternative 3--Centralized Wastewater Solids and 
Biosolids Processing. In contrast, land application of biosolids incurs the lowest costs for each 
community. 

Under Option 3A, one facility would be located in Duvall. Dewatered solids would be hauled at 
15 percent solids from Snoqualmie and North Bend to Duvall. Dewatered solids from Carnation 
would be hauled at 15 percent solids to Duvall. Solids would be digested for land application or 
further treated to produce Class A biosolids at each centralized facility. 

The highest total cost for biosolids treatment under Option 3A involves dewatering, hauling, 
aerobic digestion, dewatering, and heat drying. Base capital costs are approximately $2,700,000 
for North Bend and Snoqualmie with $450,000 annual O&M costs. Base capital costs are 
approximately $1,000,000 for Carnation and Duvall with $123,000'annual O&M costs. 

The lowest total cost for biosolids treatment involves dewatering, hauling, aerobic digestion, 
dewatering, and land application. Base capital costs are approximately $1,000,000 for North 
Bend and Snoqualmie with $300,000 annual O&M costs. Base capital costs are approximately 
$525,000 for Carnation and Duvall with $65,000 annual O&M costs. 

Under Option 3B, facilities would be located in Snoqualmie and Duvall. Dewatered solids 
would be hauled from Carnation to Duvall. North Bend would haul its dewatered solids to 
Snoqualmie. 

The highest total cost for biosolids treatment under Option 3B involves dewatering, hauling, 
aerobic digestion, dewatering, and heat drying for North Bend and Snoqualmie. For Carnation 
and Duvall, the highest total cost involves aerobic digestion, dewatering, and in-vessel 
composting. Base capital costs are approximately $2,800,000 for North Bend and Snoqualmie 
and O&M costs are approximately $475,000. For Carnation and Duvall, base capital costs are 
approximately $985,000 and O&M costs are $225,000. 

The lowest total cost for biosolids treatment involves dewatering, hauling, aerobic digestion, 
dewatering, and land application. Base capital costs are approximately $1,000,000 for North 
Bend and Snoqualmie and O&M costs are approximately $300,000. Base capital costs are 
approximately $675,000 for Carnation and Duvall with $84,000 annual O&M costs. 
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Under option 3C, facilities would be located at Echo Glen and in Duvall. Dewatered solids from 
Carnation would be hauled at 15 percent solids to Duvall. North Bend and Snoqualmie would 
haul their dewatered solids at 15 percent solids to the facility at Echo Glen. 

The highest total cost for biosolids treatment under Option 3C involves aerobic digestion, 
dewatering, and heat drying for North Bend, Snoqualmie, and Echo Glen. For Carnation and 
Duvall, the highest total cost involves dewatering, hauling, aerobic digestion, dewatering, and in- 
vessel composting. Base capital costs are approximately $2,700,000 for North Bend and 
Snoqualmie and O&M costs are $510,000. Base capital and O&M costs for Echo Glen are 
$105,000 and $14,000, respectively. For Carnation and Duvall, base capital costs are 
approximately $1,000,000 and O&M costs are $225,000. 

The lowest total cost for biosolids treatment involves dewatering, hauling, aerobic digestion, 
dewatering, and land application. Base capital costs for North Bend and Snoqualmie are 
approximately $1,000,000 and O&M costs are $310,000. Base capital and O&M costs for Echo 
Glen are approximately $37,000 and $6,500, respectively. Base capital costs are approximately 
$675,000 for Carnation and Duvall with $84,000 annual O&M costs. 

As shown in Appendix A, compared to Alternative 1, this alternative offers a potential cost 
savings to each community due to the economy of scale from centralized facilities. For 
communities hauling solids to a central facility, hauling costs may be offset by cost savings due 
to the economy of scale for capital, land, and O&M costs. Communities where centralized 
facilities are located also benefit from the cost savings. 

Federal Disposal Regulations 

There is no significant difference between alternatives in regard to the federal disposal 
regulations. Regardless of whether the wastewater or biosolids treatment facility is centralized or 
decentralized, the four cities and Echo Glen Children's Center must comply with all federal, 
state, and local regulations pertaining to the use and disposal of wastewater solids. Snoqualmie 
would not need to produce Class B biosolids. 

Overall Benefit to Community 

There are benefits to be gained by each community in terms of recycling and sustainability from 
locally reusing its biosolids. These benefits would be gained by each community from reusing 
biosolids anywhere in the Snoqualmie Valley. Benefits to the community are anticipated to be 
the same under each management alternative. 

Environmental Impacts 

Under this alternative, the communities where facilities are located would bear the environmental 
impacts of the facility. 
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Centralized facilities would result in more traffic and traffic-related impacts than would 
decentralized facilities. However, no traffic impacts would occur with a centralized wastewater 
treatment facility as described by Herrera (1995b). 

Potential environmental impacts may result from the chosen processing technology and reuse 
method. These impacts are discussed in Appendix C. 

Advantages, Disadvantages, and Opportunities 

Potential advantages of this alternative include: 

Aerobic digestion would take place at the centralized facility. The biosolids 
would then be easier to handle and less odoriferous. The additional costs 
incurred by digestion may be offset by costs incurred to locate a facility and 
gain public acceptance. 

One or two facilities would be constructed that would handle the wastewater 
flow projections through the year 2030. 

A central location would be provided for hauling to a land application site and 
for marketing the end product. 

Each community may realize a cost savings due to the economy of scale of 
centralized processing. 

Potential disadvantages of this alternative include: 

The facility at each community would forfeit its autonomy 

Each community must haul dewatered wastewater solids. 

Increased traffic-related impacts would o.ccur. 

Potential Opportunities 

This alternative may be considered jointly with centralized wastewater 
treatment facilities. 

Land costs may be reduced by locating a facility at Echo Glen. 

Land costs associated with land application may be substantially reduced with 
joint application of biosolids. 
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SUMMARY 

This report compares three biosolids management alternatives through consideration of the 
following factors: reliability, cost, compliance with federal disposal regulations, overall benefit 
to the community, environmental impacts, and advantages and disadvantages. 

Reliability is assessed by determining whether biosolids can be processed under one of the 
management alternatives more reliably than under another. However, the primary factor 
affecting the reliability of a given biosolids processing option is the technology used rather than 
whether processing facilities are centralized or decentralized. The differences in reliability 
among biosolids processing technologies relate to the consistency of the end product and its 
potential for reuse. 

In implementing an alternative, citizens may have more confidence in Alternative 1- 
Decentralized Biosolids Processing, because the biosolids processing facility would be owned 
and operated by local government. Alternative 2-Centralized Biosolids Processing provides 
some local control, whereas Alternative 3--Centralized Wastewater Solids and Biosolids 
Processing provides the least amount of local control among all the alternatives. 

Less significant differences in reliability between alternatives 1, 2, and 3 involve the number of 
truck trips required to haul wastewater solids and biosolids between facilities. Trucks hauling 
wastewater solids and biosolids are subject to vehicle disrepair, accidents, and delays due to 
inclement weather and traffic. Alternative 1-Decentralized Biosolids Processing involves the 
least amount of hauling, whereas Alternatives 2 and 3 involve the most. 

Conceptual capital and operation and maintenance (O&M) costs are estimated for each 
management alternative. The type of technology and hauling are the primary factors that 
influence the cost of each management alternative. The highest total capital cost for heat drying, 
for example, is estimated to be approximately three times the cost of land application for most 
options presented in this report. (However, it should be noted that land costs are not included in 
the analysis.) The differences in cost between management alternatives usually involve hauling. 
Other then hauling, the highest and the lowest total cost for wastewater solids and biosolids 
treatment under each option are not significantly different. 

For Carnation and Snoqualmie, Alternative 2-Centralized Biosolids Processing provides the 
lowest costs. These cities do not have to provide digestion and c_an haul dewatered solids to a 
central treatment facility. Carnation also appears to be able to offset hauling costs based on 
reductions in capital and O&M costs in Alternatives 2 and 3. Duvall benefits from economy of 
scale under both Alternatives 2 and 3 by accepting solids from other facilities. For North Bend, 
Alternative 1 appears to be most cost-effective. Hauling costs are typically greater for North 
Bend than the cost savings realized from joint processing of solids. 

Whether centralized or decentralized, all facilities must comply with the federal (40 CFR 503) 
and state (70.955 RCW) regulations pertaining to the processing and reuse of biosolids. There are 
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no differences between management alternatives related to compliance with pertinent 
regulations. 

The management alternatives are also assessed by the benefits derived from each management 
alternative to the community. Since processing and reuse of biosolids would occur within the 
Snoqualmie Valley, benefits in terms of recycling and sustainability are anticipated to be similar 
for each management alternative. 

Impacts on the environment are a result of the location of the biosolids facility and the type of 
biosolids processing technology. Traffic-related impacts are higher for the decentralized 
alternatives (Alternatives 2 and 3). Also, impacts on surrounding land uses would result from 
locating a facility. Impacts such as noise, odor, and aesthetics would affect one or two cities 
under Alternatives 2 and 3, whereas impacts are similar among all cities in Alternative 1. 
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APPENDIX A 

Estimated Costs Incurred Under 
%I-. * Each Alternative 





Table A-1. Estimated costs incurred by each city under Alternative 1-Decentralized 
Biosolids ~rocess in~ . '  

I All facilities provide secondary treatment. 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 
Aerobic digestion is optional but may be used prior to composting or heat drying to reduce aesthetic impacts and buffer 
requirements. 
Dewatering is required at each facility. Costs are included in annual O&M under maximum and minimum total costs. 
Estimated cost provided if Carnation hauls its wastewater solids at 15 percent solids to Duvall for further treatment. 
Costs are based on an actual estimate provided by a vendor. 
Aerobic digestion or the equivalent is required. Biosolids must meet Class B standards for land application. 

, ' Estimated maximum costs include aerobic digestion, dewatering, and in-vessel composting. 
Estimated maximum costs include aerobic digestion, dewatering, and aerated static pile composting. 

10 Estimated minimum costs include aerobic digestion, dewatering, and land application. 
NA Not applicable. Howevcr, hauling costs would be incurred if I) the biosolids treatment facility is not adjaccnt to the 

wastewater treatment plant and wastewater solids are not directly conveyed, and 2) land application is selected as thc rcusc 
method. 

NP  Not a practical option. I-[cat drying facilities typically do not process this small quantity of biosolids. 

Aerobic ~ i ~ e s t i o n '  
Base Capital 
O&M , 
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536,760 
89,460 

51 1,200 
83,070 

~ e w a t e r i n ~ ~  
Base Capital 
O&M 

Hauling 

Aerated Static Pile 
Base Capital 
O&M 

Windrow 
Base Capital 
O&M 

In vessel6 
Base Capital 
O&M 

Heat Drying 
Base Capital 
O&M 

Land ~ ~ ~ l i c a t i o n '  
Base Capital 
O&M 

Total cost (maximum) 
Base Capital 
O&M 

345,000 
14,000 

1 N A 

897,000 
205,000 

7 16,000 
203,000 

1,260,000 
472,000 

NP 

217,000 
64,000 

2,116,200~ 
569,070 

377,000 
19,000 

Pi,4 

958,000 1 
223,000 

735,000 
208,000 

1,730,000 
652,000 

NP 

230,000 
77,000 

2,643,760' 
760,460 

408,960 
57,510 

434,520 
63,900 

307,000 
6,400 

37,130~ 

767,000 
185,000 

665,000 
185,000 

403,000 
15 1,000 

NP 

160,000 
41,000 

1,482,960~ 
214,910 ' 

Total Cost (minimum)'O 
Base Capital 
O&M 

3 13,000 
7,700 

NA 

805,000 
192,000 

677,000 
192,000 

5 18,000 
196,000 

NP 

160,000 
50,000 

1,552,520~ 
263,600 

875,960 
104,910 

907,520 
12 1.600 

1,143,760 
185,460 

1,073,200 
16 1,070 



Table A-2. Estimated costs incurred by each city under Alternative 2--Centralized 
Biosolids Processing, Option 2A. 

Aerated Static Pile 

Base Capital , 

Total Cost (minimum) 

Each city provides secondary treatment. 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 
Duvall and North Bend use aerobic digestion. 
Optional. Digestion is commonly used to reduce aesthetic impacts and buffers at the biosolids processing site. 
Dewatering takes place at each facility prior to hauling. 
Estimated cost for hauling at 15 percent solids. Costs are included in annual O&M under maximum and minimum total 
costs. 
Costs are based on an actual estimate provided by a vendor. 
Estimated maximum costs include aerobic digestion, dewatering, and heat drying based on percentage of biosolids quantity 
contributed by each city. Hauling costs are included for North Bend, Snoqualmie and Carnation. 
Estimated minimum costs include aerobic digestion (only for North Bend and Duvall), dewatering, and windrow 
composting based on percentage of biosolids quantity contributed by each city. Hauling costs are included for North Bend. 
Snoqualmie and Carnation. 
Estimated minimum costs include dewatering, and windrow composting based on percentage of biosolids quantity 
contributed by each city. Hauling costs are included for North Bend, Snoqualmie and Carnation. 
Not applicable. However, hauling costs would be incurred if thc biosolids treatment facility is not adjacent to the 
wastewater treatment plant. 
Not a practical option. Heat drying facilities typically do not process this small quantity of biosolids. 
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Table A-3. Estimated costs incurred by each city under Alternative 2--Centralized 
Biosolids Processing, Option 2B. 

Base Capital 
O&M 89,460 83,070 57,510 63,900 

~ewa te r in~ '  
Base Capital I 377,000 345,000 307,000 3 13,000 
O&M 19,000 14,000 6,400 7,700 

~ a u l i n ~ ~  154,700 NA 37,130 N A 
Aerated Static Pile 

Base Capital 684,400 495,600 374,133 489,867 
O&M 144,420 104,580 85,739 1 12,261 , 

Windrow 
Base Capital 444,860 322,140 304,416 398,584 
O&M 129,920 94,080 85,739 1 12,261 

1n-vessel7 
Base Capital 1,760,880 1,275,120 398,815 522,185 
O&M 661,200 478,800 149,826 196,174 

Heat Drying 
Base Capital 2,146,000 1,554,000 NP NP 
O&M 262,160 189,840 

Total cost (maximum) 
Base Capital 3,059,760' 2,410,200~ 1,11 4,7759 1,269,705~ 
O&M 525,320 286,9 10 250,866 267,774 

Total Cost (minimum) 
Base Capital 1,358,620'~ 667,140~ 61 1,416" 1,146, 1041° 
O&M 393,080 S m,f iXO 129,269 183,861 

I Each city provides secondary treatment. 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 
Duvall and North Bend use aerobic digestion. 
Optional. Digestion is commonly used to reduce aesthetic impacts and buffers at the biosolids processing site. 
Dewatering takes place at each facility prior to hauling. 
Estimated cost for hauling at 15 percent solids. Costs are included in annual O&M under maximum & minimum total costs. 
Costs are based on an actual estimate provided by a vendor. 
Estimated maximum costs include aerobic digestion, dewatering, and heat drying based on percentage of biosolids quantity 
contributed by each city. Hauling costs are included for North Bend. 

' I  Estimated maximum costs include aerobic digestion, dewatering, and in-vessel composting bascd on percentage of biosolids 
quantity contributed by each city. Hauling costs are included for Carnation. 

I l l  Estimated minimum costs include aerobic digestion (only for North Bend and Duvall), dewatcring. and windrow 
composting based on perccntage of biosolids quantity contributed by each cily. " Estimated minimum costs include dewatcring, hauling and windrow composting bascd on percentage of biosolids quantity 
contributed by each city. Hauling costs arc included in for Carnation. 

NA Not applicable. However, hauling costs would be incurred if the biosolids treatment hciliiy is not ad.jaccnt to 1hc 
wastewater treatment plant. 

NP Not a practical option. I lcat drying facilities typically do not process this small quantity of hiosolids. 
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Table A-4. Estimated costs incurred by each community under Alternative 2--Centralized 
Biosolids Processing, Option 2C. 
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O&M 

O&M 

Aerated Static Pile 
Base Capital 
O&M 

Windrow 
Base Capital 
O&M 

~n-vessel7 
Base Capital 
O&M 

Heat Drying 
Base Capital 
O&M 

Total cost (maximum) 
Base Capital 
O&M 

Total Cost (minimum) 
Base Capital 
O&M 

I Each city provides secondary treatment. 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 
Duvall and North Bend use aerobic digestion. 
Optional. Digestion is commonly used to reduce aesthetic impacts and buffers at the biosolids processing site. 
Dewatering takes place at each facility prior to hauling. 
Cost for hauling at 15 percent solids. Hauling costs are included in O&M costs under maximum & minimum costs. 
Costs are based on an actual estimate provided by a vendor. 
Estimated maximum costs include aerobic digestion, dewatering, and heat drying based on percentage of biosolids quantity 
contributed by each city. Hauling costs are included for North Bend. 

0 Estimated maximum costs include aerobic digestion, dewatering, and in-vessel composting based on percentage of biosolids 
quantity contributed by each city. Hauling costs are included for Carnation. 

' h s t i m a t e d  minimum costs include aerobic digestion (only for North Bend and Duvall), dewatering, and windrow 
composting based on percentage of biosolids quantity contributed by each city. Hauling costs are included for North Bend 
and Snoqualmie. 

" Estimated minimum costs include dewatering, hauling, and windrow composting based on perccntagc of biosolids quantity 
contributed by each city. Hauling costs are included for Carnation. 

NA Not applicable. However, hauling costs would be incurred if the biosolids treatmcnt Facility is not adjacent to the 
wastewater treatment plant. 

NP Not a practical option. Heat drying facilities typically do not proccss this small quantity ~Tbiosolids. 

649,800 

2,109,000 
257,640 

3,022,760' 
520,800 

1,350,950~~ 
390.840 

467,400 

1,517,000 
185,320 

2,373,200' 
399,390 

659,470" 1 
222,840 

22,800 

74,000 
9,040 

888, loo8 
124,660 

24,300" 

149,826 

NP 

1,114,775~ 
250,866 

61 1,416" 

196,174 

NP 

1,269,705" 
267,774 

I 1,146,104~~ 
183,86 1 5,080 129,269 



Table A-5. Estimated costs incurred by each city under Alternative 3-Centralized 
Wastewater Solids and Biosolids Processing, Option 3A. 

/ L , *  
" 44 ". ' '-3 ' 4 :i 

optiod.3Bcentmfid w d e ~ t e t a o g d s  t r e a t  at ~ t t u s ~ l  % , 
I I I I 

City of City of City of City of 
North Bend Snoqualmie Carnation Duvall 

Biosolids Quantity (gallons) 6,915,000 5,006,000 1,584,000 2,074,000 
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Dewatering' ' 

Base Capital 
O&M 

377,000 
19,000 

345,000 
14,000 

~ a u l i n g ~  ' 
Aerobic ~igestion' 

Base Capital 
O&M 

~ e w a t e r i n ~ ~  
Base Capital 
O&M 

Aerated Static Pile 
Base Capital 

1 17,000 

246,460 
59,446 

237,196 
20,448 

475,568 

154,700 

340,446 
82,115 

326,145 
28,116 

656,923 

307,000 
6,400 

313,000 
7,700 

37,130 

77,984 
18,809 

74,124 
6,390 

150,479 
O&M 

Windrow 
Base Capital 
O&M 

~n-vessel7 
Base Capital 
O&M 

Heat Drying 
Base Capital 
O&M 

Land Application 
Base Capital 
O&M 

Total Cost (maximum) 
Base Capital 
O&M 

Total Cost (minimum) 
Base Capital 
O&M 

I Each city provides secondary 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. ' Solids are dewatered to 15 percent solids at each facility prior to hauling, unless wastewater is directly conveyed to Duvall. 
Solids are hauled at 15 percent solids unless wastewater is directly conveyed to Duvall. Hauling costs are included in O&M 
under maximum and minimum total costs. 
Wastewater solids are rehydrated (unless wastewater is directly conveyed to Duvall), and aerobic digestion is conducted in 
Duvall. Each city pays a percentage of the cost based on biosolids quantity. Digestion is included as a required cost 
because heat drying or composting unstabilized wastewater solids would result in significant aesthetic impacts and large 
buffer zones. 
Dewatering takes place in Duvall. Wastewater solids at 6 percent solids are dewatered to 15 percent solids. 
Costs are based on an actual estimatc provided by a vendor. 
Estimated maximum costs include aerobic digestion, dewatering, and heat drying based on percentage of biosolids quantity 
contributed by each city. Hauling costs are includcd for North Bend, Snoqualmie and Carnation. 
Estimated minimum costs include aerobic digestion, dewatcring, and land application based on perccntagc of biosolids 
quantity contributed by each city. Hauling costs are included for North Bend, Snoqualmie, and Carnation. 

NA Not applicable. Facility is located in Duvall so no hauling costs would be incurred. 
These activities are only conductcd if wastewater is not directly conveyed to the centralized facility in Duvall. l'hcsc 
activities are an alternative to conveyance. 

94,47 1 

258,671 
75,834 

1,253,187 
469,142 

1,532,744 
187,014 

127,568 
36,953 

2,361,400 
397,908 

956,224 
247,847 

wastewater is directly 

NA 

102,109 
24,629 

96,361 
8,307 

197,029 
130,497 

357,313 
104,753 

1,73 1,080 
648,045 

2,117,244 
258,330 

176,215 
5 1,045 

3,160,835 
542,26 1 

1,2 19,806 
334,976 

treatment unless 

29,892 

81,848 
23,995 

396,532 
, 148,445 

I 484,989 
59,174 

40,364 
1 1,692 

944,097 
127,903 

499,472 
80.42 1 

conveyed to Duvall. 

39,140 

107,168 
31,418 

519,199 
194,367 

635,021 
77,480 

52,852 
15,310 

1,146,491 
118,116 

564,322 
55.946 



Table A-6. Estimated costs incurred by each city under Alternative 3--Centralized 
Wastewater Solids and Biosolids Processing, Option 3B. 
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~ e w a t e r i n ~ ~  
Base Capital 
O&M 

Aerated Static Pile 
Base Capital 
O&M 

Windrow 
Base Capital 
O&M 

1n-vessel7 
Base Capital 
O&M 

Heat Drying 
Base Capital 
O&M 

Land Application 
Base Capital 
O&M 

Total Cost (maximum) 
Base Capital 
O&M 

Total Cost (minimum) 'O 

Base Capital 
O&M 

I Each city provides secondary treatment, unless wastewater is directly conveyed to Snoqualmie and Duvall. 
2 Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 

Wastewater solids are dewatered to 15 percent solids at each facility prior to hauling, unless wastewater is directly 
conveyed to Snoqualmie and Duvall. 
Wastewater solids are hauled at 15 percent solids, unless wastewater is directly conveyed to Snoqualmie and Duvall. 
Wastewater solids are rehydrated (unless wastewater is directly conveyed) and aerobic digestion is conducted at the 
facilities in Snoqualmie and Duvall. Each city pays a percentage of the cost based on biosolids quantity. Digestion is 
included as a required cost because heat drying or cornposting unstabilized wastewater solids would result in significant 
aesthetic impacts and large buffer zones. 
Dewatering takes place at the facilities in Snoqualmie and Duvall. Wastewater solids at 6 percent solids are dewatered to 15 
percent solids. 
Costs are based on an actual estimate provided by a vendor. 
Estimated maximum costs include aerobic digestion, dewatering, and heat drying based on percentage of biosolids quantity 
contributed by each city. Hauling costs are included for North Bend and Carnation. 

b s t i m a t e d  maximum costs include aerobic digestion, dewatering, and in-vessel composting based on percentage of biosolids 
quantity contributed by each city. Hauling costs are included for North Bend and Carnation. 

I0 Estimated minimum costs include aerobic digestion, dewatering, and land application based on percentage of biosolids 
quantity contributed by each city. Hauling costs are included for North Bend and Carnation. 

NA Not applicable. Hauling costs are not incurred by the cities that host the facility. 
P P  Not a practical option. Heat drying is a process that is typically used for larger quantities of hiosolids. 

These activities are only conducted if wastewater is not directly conveyed to the centralized facility in Snoqualmie and 
Duvall. These activities are an alternative to convcyancc. 

1,760,880 
66 1,200 

2,146,000 
262,160 

178,060 
55,854 

3,204,416' 
544,659 

1,236,476 
338,353 

1,275,120 
478,800 

1,554,000 
189,840 

128,940 
40,446 

2,392,369' 
399,609 

967,309 
250.215 

398,815 
149,826 

NP 

83,141 
26,847 

948,66 l9 
2 17,660 

632,987 
94'68 1 

522,185 
196,174 

NP 

108,859 
351153 

1,155,832~ 
235,787 

742,506 
74.766 

~ 



Table A-7. Estimated costs incurred by each community under Alternative 3--Centralized 
Wastewater Solids and Biosolids Processing, Option 3C. 

Aerated Static Pile 

Total Cost (minimum) 'O 

Each city provides secondary treatment, unless wastewater is directly conveyed to Echo Glen and Duvall. 
Costs are in 1995 dollars but are based on wastewater flows expected in the year 2030. 
Solids are dewatered to 15 percent solids at each facility prior to hauling, unless wastewater is directly conveyed to Echo 
Glen and Duvall. 
Solids are hauled at 15 percent solids unless wastewater is directly conveyed to Echo Glen and Duvall. Hauling costs arc - 
included in O&M under total maximum and minimum Costs. 
Wastewater solids are rehydrated (unless wastewater is conveyed) and acrobic digestion is conducted at Echo Glen and in 
Duvall. Each city pays a percentage of the cost based on biosolids quantity. Digestion is included as a required cost 
because heat drying or composting unstabilized wastewater solids would result in signilicant aesthetic impacts and large 
buffer zones. 
Dcwatcring takes place at Echo Glen and in Duvall. 
Costs arc bascd on an actual cstimatc provided by a vendor. 
Cstimatcd maximum costs includc acrobic digcstion, dcwatcring. and heat drying bascd on pcrccntagc of biosolids qui~ntity 
contributed by cach cily. Ilauling costs arc includcd for North 13end. Snoqi~almic, and Carnation. 
Estimated maximum costs includc acrobic digcstion, dcwatcring, and in-vcsscl composting bascd on pcrccntagc ol'hiosolids 
quantity contributcd by cach city. I lauling costs arc included for North 13cnd. Snoqualmic. and Carnation. 
Estimatcd minimum costs includc acrobic digcstion, dcwatcring, and land applicnlion hascd on pcrccntagc of biosolids 
quantity contributcd by cach city. Ilauling costs arc included for North L3cnd. Snoqualmic. and Carnation. 
Not applicable. Ilauling costs arc not incurrcd by thc citics that host the facility. 
Not a practical option. I leat drying is nproccss that typically uscs larger quantities ofhiosolids. 
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BIOSOLIDS PROCESSING TECHNOLOGIES 
AND REUSE METHODS 

This appendix presents a description and evaluation of biosolids processing technologies and 
reuse methods that are commonly used in treating municipal wastewater solids. The two 
processing technologies are heat drying and composting. Land application is discussed as a 
reuse method. These three methods of treating biosolids represent the realistic possibilities for 
handling solids from wastewater treatment facilities in the Snoqualmie Valley. 

CNTERIA FOR ASSESSING BIOSOLIDS PROCESSING TECHNOLOGIES AND 
REUSE METHODS 

Heat drying, composting, and land application of aerobically digested biosolids are discussed 
through consideration of the following factors: reliability, cost, federal disposal regulations, land 
requirements, environmental impacts, benefits and drawbacks, and market potential. A brief 
discussion of the relevance of these factors, and how they are used to assess the biosolids 
handling technologies and disposal methods is provided in the following paragraphs. 

Reliability 

Reliability is evaluated by assessing the performance record of other biosolids handling facilities. 
Whenever possible, the experiences of facilities with wastewater flows comparable to those 
estimated for the four cities and Echo Glen Children's Center for the years 2000 and 2030 are 
used. Examples are cited from western Washington wastewater treatment facilities, and 
wastewater engineering literature. 

Compliance with Federal Disposal Regulations 

In February of 1993, the U.S. EPA published 40 CFR (Code of Federal Regulations) Part 503, 
Standards for the Use or Disposal of Sewage Sludge. The 503 regulations apply "to any person 
who prepares wastewater solids, applies wastewater solids to the land, or fires wastewater solids 
in a wastewater solids incinerator and the ownerloperator of a surface disposal site." The 503 
regulations specify acceptable wastewater solids treatments and applications to protect human 
health and the environment. They identify two levels of standards (Class A and Class B) for 
biosolids quality produced by the various treatment technologies based on three criteria: metals, 
pathogens and vector attraction reduction. Both standards are suitable for land application and 
have the same allowable limits for metals or trace elements. The 503 regulations also include the 
frequency of monitoring and record keeping requirements for wastewater solids land application, 
surface disposal, and incineration. 

Class A biosolids meet more stringent pathogen requirements prior to land application and 
therefore have minimum restrictions on applications. Pathogen destruction of Class B biosolids 
is continued at the application site. Consequently, Class B land application sites are subject to 
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access restrictions. Class A biosolids that meet the most restrictive trace element criteria are 
classified as exceptional quality biosolids. These biosolids can be distributed in. bulk or 
containers, and are not subject to loading restrictions. 

Ten acceptable vector attraction reduction (VAR) alternatives for biosolids have been identified 
by the U.S. EPA. The alternative selected depends on the end use. Alternatives 1 through 8, for 
example, are acceptable for biosolids applied at any site including lawns and home gardens. 
Alternatives 9 and 10 require that biosolids are injected into the soil and are not acceptable for 
biosolids applied to lawns or home gardens. 

Organic compounds are not currently regulated under the 503 regulations because U.S. EPA, 
based on a nationwide survey of sewage sludge, determined that these compounds are not present 
in sludge at levels that would be harmful to human health or the environment. Future research 
may result in the regulation of some organic compounds. 

Several other government agencies are involved with permitting and regulating biosolids 
treatment and disposal. The Washington State Department of Ecology (Ecology) is the primary 
agency for the management of biosolids in Washington State. Other agencies, however, such as 
Soil Conservation Service and Department of Health also play a role in the management of 
biosolids (Ecology 1993a). The King County Department of Public Health is the agency 
responsible for permitting biosolids facilities. As a jurisdictional health department, they have 
the regulatory authority to impose more stringent guidelines. 

Pertinent federal, state, and local regulations are discussed for each of the biosolids handling 
technologies and disposal methods. A detailed summary of the 503 regulations is discussed in 
Appendix D. 

Land Requirements 

Land requirements are estimated for a heat drying, composting, and for land application of 
aerobically digested biosolids (Table 3). Composting facility and land application requirements 
are based on typical site requirements described in Wastewater Engineering Treatment and 
Disposal by Metcalf and Eddy (1991). Land requirements for a heat drying facility are based on 
a report produced by CH2M Hill (1994). Buffer zone requirements are not included in these 
estimates. 

Buffer zones are site-specific and may range from 50 to 1,500 feet. Factors that determine buffer 
zones include the type of facility or land application, the severity of odorous emissions, 
surrounding land use and proximity to environmentally sensitive areas. 

Environmental Impacts 

The federal 503 regulations promote practices for the beneficial use of biosolids while 
maintaining or improving environmental quality and protecting human health. All biosolids 
processing technologies and reuse methods are required to comply with the 503 regulations. 
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Potential environmental impacts are addressed for each solids handling technologies and disposal 
methods. These impacts include changes in land use and aesthetics; elevated levels of noise, 
odor, and dust; increased truck traffic; and health concerns related to the fungus Aspergillus 
fumigatus. 

Advantages and Disadvantages 

Advantages and disadvantages are assessed by changes in local land use due to the construction 
and operation of a biosolids processing facility and reuse method. 

Overall, inherent benefits to the community, in terms of recycling and sustainability, may be 
derived from reusing biosolids that are locally generated. 

Market Potential 

Potential markets are described for heat dried and composted products and for land application of 
aerobically digested biosolids. This information is derived from western Washington biosolids 
processing facilities, Metro marketing reports, and recent wastewater engineering literature. 

A successful biosolid management program is dependent on the biosolids quality, type, and 
availability of the final product. In addition, land application is dependent on the availability, 
proximity, and acreage of potential sites. The available market for each type of biosolids 
management strate-gy is an important consideration when evaluating processing technologies and 
reuse methods. 

Marketing strategies for the disposal of heat dried and composted products should include the 
following information (WEF, ASCE 1992): 

Estimate of biosolids production 

Physical form of heat-dried or composted product (e.g. particle size, 
consistency, moisture) 

A competitive price (i.e. compared to other forms of compost) 

Storage locations -- 

Transportation methods for distribution 

Use of broker or distributor to market product. 

If a broker is used to distribute or market the compost or heat dried product, the following issues 
should be addressed (WEF, ASCE 1992): 
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Guarantee of product quality 

Selling price 

Storage 

Responsibility for unsold product. 
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BIOSOLIDS PROCESSING TECHNOLOGIES 

HEAT DRYING 

Heat drying technology or thermal drying uses a heat source to reduce the moisture content of 
dewatered wastewater solids. This technology produces either a thermal cake or a fully dried 
product. A thermal cake is produced by thermal dewatering between 35 to 50 percent total solids 
concentration. Full drying fully evaporates the moisture to a content less than 10 percent. Heat 
drying technology produces biosolids that are suitable for beneficial reuse in silviculture, 
agriculture and as a soil amendment. The three most used heat drying processes are direct 
drying, indirect drying, and special processes methods (Montgomery 1993). 

In direct drying, moisture is evaporated when wastewater solids are contacted with hot gasses. 
The rotary kiln drying process, flash dryers, Sassi process, spray dryers, and toroidal dryers are 
examples of technologies that utilize this process (Montgomery 1993). 

Moisture is evaporated in indirect drying processes by the contact of wastewater solids and a hot 
surface of a dryer. Examples of technologies that utilize this process include: Jacketed hollow- 
flight dryers, vertical thin film dryers, Carver-Greenfield process, steam dryers, tray dryers, and 
the horizontal thin film dryer (Montgomery 1993). 

Special processes include those processes that use special carrier fluids to facilitate evaporation 
of water (Montgomery 1993). The Carver-Greenfield process is the most well known of special 
processes. This process combines biosolids with an oil carrier fluid and the water is evaporated 
in a multiple effect evaporator (Montgomery 1993). 

Reliability 

There is only one heat drying facility in the State of Washington. It is operated by PCL 
Constructors/Sludge Management, Inc. (PCLISMI), a private firm located in Seattle that has been 
in operation since May 1993. It is currently relocating from the Duwamish area to the West 
Point Treatment Plant. Approximately 30,000 tons of digested solids are supplied by Metro to 
the PCLISMI facility. PCLISMI uses an indirect steam dryer to produce a Class A pelletized 
product. They are responsible for the marketing and distribution of the biosolids product for 
beneficial reuse. 

A 12-dry ton per day heat drying facility is operated by the Clayton County Water Authority in 
Georgia. The heat drying facility is located at its 15 mgd water pollution control plant. Waste 
activated sludge (WAS)' is dewatered to 18 to 20 percent solids with a belt filter press. The 
WAS is dried in triple-pass rotary kilns to 98 percent dry solids and formed into pellets. The 
pellets are sold to a distributor as "AGRI-PLUS 6-5-0". The product is shipped to Florida by 
truck for application to crops as a soil conditioner and fertilizer. The distributor is responsible 

I Waste activated sludge is equivalent to wastewater solids that have received secondary treatment 
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for shipping costs and pays the Authority about $85/ton of product. Approximately 4000 tons 
are sold each year (WEF, ASCE 1992). 

Compliance with Federal Disposal Regulations 

Thermal drying is considered a process to further reduce pathogens (PFRP) by the 503 
regulations. This process typically meets the Class A standards for biosolids. As reported by 
Low and Lackemacher (1991), to achieve a Class A standard, the biosolids must be dried to a 
moisture content of less than 10 percent with either the biosolids temperature reaching in excess 
of 80 degrees C, or the wet bulb temperature of the gas at the discharge end of the dryer being 
greater than 80 degrees C. Additionally, pasteurization can be achieved if the biosolids are held 
at a minimum temperature of 70 degrees C for at least 30 minutes. 

Land Requirements 

The estimated land requirements for a heat drying facility are based on quantities of biosolids 
treated by the facility. Buffer zones are not included in these estimates. 

Environmental Impacts 

Impacts that potentially result from heat drying technologies include odor, energy consumption 
and dust. These impacts are further discussed in the following paragraphs. 

Odor is the most significant and noticeable impact resulting from this technology. The main 
source of odors are the gaseous emissions from the dryer. Other sources of odors include the 
biosolids receiving bin, conveyance equipment, and product storage silos. The severity of 
odorous emissions from the dryer are contingent upon the type of drying process, and the 
operating temperature of the dryer (Montgomery 1993). Measures to mitigate odors that are 
generated during heat drying include: 1) containment of processes, 2) chemical and biological 
treatment, and 3) providing adequate buffer zones between the facility and surrounding land uses. 

Energy usage for heat drying would be significantly higher than either composting or land 
application. A boiler or furnace requiring energy (e.g. natural gas) would be used as a heat 
source to cause evaporation of moisture in wastewater solids. 

High dust content in the biosolids product and in the work area-presents health and safety 
hazards. The dust content of the product is a result of the heat drying process and the degree of 
product dryness which can range from pellets to a fine powder. Dust in the work area results 
from product transfer and type of materials handling equipment. The following steps can be 
taken to avoid ignition and combustion in areas susceptible to dust explosions (Montgomery 
1993): 

Electrically ground equipment 
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Employ explosion protection methods to vent, suppress, or isolate an 
explosion 

Install temperature probes to monitor the temperature profile within product 
storage silos 

Use controls to automatically shut down equipment under excessively high 
temperatures 

Minimize transfer points of product 

Use a centralized vacuuming system 

Enclose all product handling and conveyance equipment 

Wet the dried product with a small quantity of oil during unloading 
operations. 

Advantages and Disadvantages 

Heat drying processes result in a biosolids product with a significantly reduced volume due to a 
reduced moisture content and lack of bulking agent. Consequently, the reduced volume results in 
lower transportation costs and increased storage capability. Other benefits of a heat drying 
facility include relatively minimal land required for the facility, Class A pathogen reduction, and 
marketability as a fertilizer and soil conditioner. It is also acceptable for landfill disposal or 
efficient incineration. 

The disadvantages of thermal drying include relatively high capital and energy costs, high 
maintenance costs, and the requirement for expensive odor control equipment. 

Meat drying technology produces biosolids pellets that can be used locally by the Snoqualmie 
Valley community as a fertilizer or soil amendment. The pellets can be used without obvious 
changes to land use. Aesthetics and noise impacts would be minimized because heat drying 
operations would be enclosed within a building. In addition, the largest projected land 
requirements for a heat drying facility are less than 2 acres. Land application and composting 
require a larger site for operations. These technologies are more obvious and therefore impact 
surrounding land uses. 

Market Potential 

Thermal dried biosolids are a potential revenue as a fertilizer-blend and soil amendment; 
however, revenues earned will not cover the full cost of processing and marketing efforts. 
Marketability of the final product will depend on the market (i.e. supply and demand) and 
product quality (e.g., nutrient content, particle size, moisture content and shape, particle 
durability, and price). 
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Four heat-dried biosolids products are currently bagged and marketed for use as an organic 
fertilizer in the United States. Several other products are sold in bulk to fertilizer blending 
companies for use as fertilizer bulking agents. The thermally dried biosolids are reported to have 
a higher product value than compost. This enables the pellets or thermally dried product to be 
transported longer distances to be marketed (Montgomery 1993). 

PCLISMI, a private heat drying facility, was unsuccessful in marketing the pelletized product in 
early 1994. The company was unable to obtain a consistent pellet of the right size and shape and 
could not sell the product for fertilizer blending. All of the material was landfilled (OYNeill 
1995). 

Currently PCLISMI sells a portion of the pelletized product to a hops farmer in Washington 
state. The east coast markets are currently saturated and sell the blended product for $50 per ton 
although five years ago it sold for $200 per ton. The west coast markets are not saturated. 
PCLISMI expects to successfully market their product once the material is at a preferable size 
and consistency ( 0  'Neil1 1995). 

BIOLOGICAL CONVERSION OR COMPOSTING 

Biological conversion or composting is a biological process used to degrade wastewater solids 
into a product suitable for beneficial reuse. Dewatered septage, wastewater solids, and Class B 
biosolids may be composted separately or together to meet the Class A requirements of the 503 
regulations and state composting guidelines (Ecology 1993). The three categories of composting 
systems are windrow, static pile, and in-vessel. 

The windrow system composts wastewater solids with a bulking agent mixture in long rows or 
windrows. The windrows are aerated by convective air movement and diffusion and are turned 
periodically by mechanical means to expose the organic matter (U.S. EPA 1985). Windrow piles 
are also a commonly used method of composting. More than 20 percent of facilities in operation 
throughout the United States are currently using the windrow method (Goldstein et al. 1994). 

The static pile method composts wastewater solids and a bulking agent mixture using a forced- 
aeration system installed beneath the piles. This system maintains a minimum oxygen level 
throughout the compost mass (U.S. EPA 1985). The aerated static pile is one of the more 
commonly used methods of composting. According to a composting facilities survey (Goldstein 
et al. 1994), out of 198 biosolids composting facilities in operation throughout the United States, 
approximately 45 percent were using the aerated static pile method. 

In-vessel composting systems are in various stages of development with many already being 
marketed and used. Applications for these systems include large institutions as well as 
commercial, industrial and agricultural generators. Many small in-vessel systems are portable 
and do not require a building to house them (Segal 1994). Other advantages of this composting 
method include improved odor control, improved public acceptance, and a reduction in hauling 
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costs and labor costs. Disadvantages may include higher capital costs making it difficult for 
generators of smaller flows to invest. 

Bulking materials include materials such as sawdust, recycled compost, wood chips, paper fibers, 
and shredded wood waste. The type and amount of bulking agent used depends on the type of 
compost process (Montgomery 1993). These materials are used to provide structure to the 
dewatered solids for proper aeration, reduce the moisture content, provide a carbon or energy 
source and dilute the mixture (Montgomery 1993). The bulking agent also works to effectively 
compost the biosolids by raising the solids content up to a minimum of 40 percent. Of the 21 in- 
vessel facilities reported in a composting facilities survey (Goldstein et al. 1994), more than half 
use sawdust and recycled compost as their primary bulking agents. One in-vessel facility in New 
Jersey facility uses pulverized pallets processed into chips as a bulking agent. Another facility 
was reported to use recycled paper. Wood chips are the amendment most used by aerated static 
pile operations. Windrow composting facilities commonly use wood waste, leaves, sawdust, 
brush, and manure. With the proper equipment, the larger types of bulking agents, such as wood 
chips, can be recovered to reduce operating costs. 

Reliability 

Since the mid-1 970's composting has been recognized as a cost-effective and environmentally- 
sound technology for stabilization and ultimate disposal of wastewater solids (Metcalf & Eddy 
1991). According to a (December 1994) annual survey conducted by Biocycle (Goldstein et al. 
1994), there were 198 biosolids composting facilities in the United States. The survey reported 
23 in constwction, 39 in permitting, design, planning or bidding, and 36 in consideration. 

Information was obtained from several composting facilities in western Washington. These 
facilities produced biosolids quantities similar to those projected for the four cities for the years 
2000 and 2030. The following cities in western Washington were contacted for information 
regarding operations at their biosolids composting facility: Granite Falls, Monroe, Seattle (SW 
Suburban Sewer District), and Port Townsend. In addition to the smaller composting facilities, 
operations at the composting facility in Portland, Oregon are discussed. 

The wastewater treatment facility in Granite Falls has a design capacity of 0.5 mgd. The facility 
is currently operating at 85 percent of its design capacity. Wastewater treatment consists of a 
holding tank and a press that achieves 10 to 12 percent solids. The composting facility consists 
of eight bays on a cement pad covered by a roof but not enclosed. The bays are ten feet wide and 
15 feet deep. A front end loader is used to form and turn the piles within the bays. Alder and 
sawdust and bark are purchased and used as an amendment in a 3: 1 ratio (the first number 
represents the proportion of amendment and the second number represents the proportion of 
wastewater solids). Runoff and leachate are collected and treated at the wastewater treatment 
plant. Approximately 20 cubic yards of biosolids are produced each week. The biosolids are 
stockpiled at the facility and not bagged or containerized. Tree farmers, landscapers and home 
users represent the largest proportion of end users. According to the wastewater treatment 
facility operator, the demand for biosolids for beneficial reuse exceeds the supply. There is no 
charge for the composted biosolids. As required by Snohomish County Health Department, all 
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end users are required to sign a hold harmless agreement and an explanation of how and where 
the biosolids are to be used. Word-of-mouth is the primary means by which the biosolids 
compost is distributed to the end users. There is no marketing program to +distribute the compost 
(Hayes 1995 personal communication). 

The wastewater treatment facility in Monroe has a design capacity of 4 mgd. It is currently 
operating at 1 mgd. Aerobic digestion is the method of wastewater solids treatment. The 
wastewater is dewatered to achieve 12 percent solids. The composting facility is located on an 
approximately 1 acre site at the state corrections center. (The wastewater treatment facility 
occupies a 3 acre site). The city of Monroe owns the buildings and equipment and the State of 
Washington Department of Corrections owns the land. The composting process is static piles 
with forced aeration. A roof covers the compost bin. Tractors and a front loader are used to turn 
the compost piles. Woodshavings are used in a 3:l ratio (the first number represents the 
proportion of amendment and the second number represents the proportion of wastewater solids). 
Run-off and leachate from the composting facility is collected and returned to the wastewater 
plant for treatment. The biosolids product meets the 503 regulations Class A standards. 
Approximately 200 cubic yards of biosolids are produced and stockpiled each week. Home 
owners and contractors represent the largest proportion of end users. According to the 
wastewater treatment facility operator, the demand for biosolids for beneficial reuse exceeds the 
supply. As required by ~nohomish~county Health Department, all end users are required to sign 
a hold harmless agreement .and an explanation of how and where the biosolids are to be used. 
Word-of-mouth is the primary means by which the biosolids compost is distributed to the end 
users. There is no marketing program to distribute the biosolids compost (Dannar 1995 personal 
communication). 

The south west suburban sewer district treats sewage from two plants that operate at 3.5 mgd 
each. Anaerobic digestion and secondary treatment are used to stabilize the wastewater solids. 
The composting facility is adjacent to the wastewater treatment facility in Federal Way. The 
composting process is static pile. Front end loaders are used to turn and form the piles. Wood 
grindings are used as a bulking amendment. Local wood grinders pay the compost facility to 
haul away their wood grindings. Approximately 96 cubic yards of biosolids are produced and 
stockpiled each week. The biosolids are bagged and sold one dollar per two-thirds cubic feet. 
Any amount over 4 yards can be delivered. Profit is not generated by sales although the revenue 
helps to offset the operating costs of the composting facility. As required by the King County 
Health Department Title 10, the bags (or receipts when the biosolids are used in bulk) have labels 
on them that specify the contents, metal levels, and percent nitrogen and phosphorus. According 
to the wastewater treatment facility operator, thz demand for biosolids for beneficial reuse far 
exceeds the supply. Word-of-mouth is the primary means by which the biosolids compost is 
distributed to the end users although promotional deals (i.e. 500 cubic yards of free biosolids 
compost) were conducted in the past to improve public relations (Cap 1995 personal 
communication). 

The Port Townsend composting facility is located at the Jefferson County Sanitary Landfill. It 
has been in operation since December 1993. The facility is located on 7 acres of which 2 acres 
are dedicated to the composting area. The wastewater treatment facility has a maximum design 
capacity of 1.81 mgd. The wastewater solids received from the Jefferson County sewage system 
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are processed in an aerobic digester. The wastewater solids from the county septage haulers are 
dewatered at the landfill with a belt filter press to 10 percent solids reduction. The wastewater 
solids from the sewage system and the septage from the county septage haulers are then 
composted together. The composting method used is aerated static pile. Yard waste is the 
primary bulk amendment which is used in a ratio of 3 to 1 (the first number represents the 
volume of amendment and the second number is the volume of biosolids). The waste stream 
from the dewatering and composting processes are collected and treated. Approximately 900 
cubic yards of Class A biosolids are produced each week. The primary end users are home 
owners. As with the other composting facility, the demand for biosolids compost exceeds the 
supply (Merchant 1995 personal communication). 

The city of Portland Oregon uses an in-vessel composting method that produces up to 60 dry 
tons of biosolids per day. The city hired a vendor to market the compost in exchange for a 
positive cash flow for the city. The vendor successfully marketed biosolids to architects for use 
as a soil amendment and mulch to be used by landscapers. Eventually landscape contractors 
began using biosolids compost on a regular basis. Today, landscape applications account for 
about 85 percent of all sales with approximately 30 major customers. Several important 
marketing strategies included providing a consistent and quality product, setting up information 
at trade shows and professional award ceremonies, using test plots to demonstrate the product's 
effectiveness, providing a money-back guarantee if the compost didn't perform, and using a 
competitive price with leaf and spent mushroom composts (Conrad 1995). 

Compliance with Federal Disposal Regulations 

Compost feedstock can consist of dewatered septage, wastewater solids and class B biosolids. 
There are no federal or state regulations that restrict composting combinations of septage with 
wastewater solids and Class B biosolids (Dorsey 1995 personal comm~nication).~ Regardless of 
the combination, the compost must meet the criteria of the 503 regulations for metals, pathogens 
and vector attraction reduction. 

Sampling of the composted material will determine if the composted material meets the metal 
and pathogen reduction criteria. Sampling times and frequency are recommended in the Interim 
Guidelines for Compost Quality (Ecology 1993b). 

The Interim Guidelines for Compost Quality recommend consistent standards for compost 
quality and provide guidance to county jurisdictional health departments, producers of compost, 
and consumers. Evidence suggests that Ecology will use these guidelines to regulate biosolids 
compost processing and products (E&A 1994). 

The King County Department of Health has the regulatory authority to implement more stringent 
guidelines for permitting and operating compost facilities. All composting facilities within King 

Septage and wastewater solids are highly malodorous, putrescible, and contain a higher moisture content and 

different C:N ratios than Class B biosolids. Buffer zones and bulking amendment ratios should be adjusted 

accordingly. 
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County must comply with the code of the King County Board of Health Title 10 Solid Waste 
Regulations (1 993). 

The King County Solid Waste regulations 10.28.085 state that septage must be disposed of 
directly into a sewage treatment works licensed by the Department of Ecology, or other facility 
as approved in writing by the health officer. However, according to the senior environmental 
health specialist, using dewatered septage as feedstock is permissible providing the facility meets 
requirements of Title 10, the Interim Compost Guidelines, and the 503 regulations (Moran 
personal communication 1995). 

The interim guidelines are summarized in Appendix E. 

Land Requirements 

Evidence suggests that land requirements for composting facilities are often underestimated 
during the site selection process. Adequate area should be provided for bulking amendment and 
compost piles, and for aisles that are wide enough to maneuver front end loaders and rototillers. 
Frequently, the type of bulking agent, initial sludge moisture content, product storage 
requirements, and buffer requirements determine the area requirements (WEF, ASCE 1992). 

Environmental Impacts 

Environmental impacts resulting from the construction and operation of a composting facility 
vary somewhat depending on the type of composting facility. In general, potential impacts 
consist of health concerns related to Aspergillus fumigatus, odor, noise, dust, traffic, and 
aesthetics. Mitigation of these impacts are discussed below. 

Aspergillus fumigatus is a very common fungus. It is found in the air near composting facilities 
and in the air elsewhere. It is one fungus found in biosolids compost along with hundreds of 
other fungi and bacteria. It is brought to composting sites on the leaves, grass, twigs, and wood 
chips. It's spores present a health hazard (but not it's vegetative form). The disease caused by 
A. fumigatus is known as aspergillosis. Reactions caused by aspergillosis can range from those 
similar to other airborne allergens (e.g., coughing, wheezing, chills, aches, and pains) to 
leukemia or lymphoma. Individuals susceptible to contracting aspergillosis are at risk wherever 
there are concentrations of A. fumigatus in the air, not just near compost facilities (Haines 1995). 
There can, however be potentially hazardous concentrations in the air where compost is being 
turned or mixed. Evidence indicates however, that most people are not affected by the relatively 
small amounts of Aspergillus fumigatus found in the air at a reasonable distance from even the 
largest composting facilities (Haines 1995). 

To mitigate for any potential affects, a composting facility would not be located near a health 
care facility that houses aspergillosis susceptible individuals. In addition, those working directly 
with large amounts of compost on a daily basis and that are exposed to large amounts would 
have the option of being equipped with enclosed air-conditioned cabs, or with dust-filtering 
masks (Montgomery 1993). Particularly sensitive individuals (i.e., those with severe allergies, or 
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with recent renal or cardiac disease) should not be employed at the composting facility 
(Montgomery 1993). Other mitigation strategies include adding moisture and enclosing 
operations to minimize dust generation, and minimize agitation of compost materials (and then 
only during periods of low winds). 

Odor is probably the most important factor in achieving public acceptance for the operation of a 
composting facility. Odor producing compounds (e.g., hydrogen sulfide and ammonia) 
generated from the composting facility would be mitigated by the use of physical and chemical 
odor control strategies. Odor studies may be necessary to identify the type and magnitude of the 
odor source, meteorological conditions, and dispersion. Physical strategies include containment 
and the use of buffer zones. Chemical strategies to mitigate for odors generating during 
composting include oxidation, scrubbing, and precipitation. 

Noise, dust, traffic and aesthetics are also important considerations in siting a compost facility. 
Noise can be mitigated by the use of equipment designed for low noise levels and by enclosing 
operations that cause excessive noise (Montgomery 1993). Dust impacts would be mitigated by 
containment, adding moisture where necessary, and keeping the facility clean. Traffic generated 
from trucking dewatered solids, biosolids, and materials such as bulking agents would be 
mitigated by minimizing the number of trips per day. Aesthetic impacts of the site would be 
mitigated by the construction of non-obtrusive buildings that are obscured by tree or vegetation 
barriers. 

Advantages and Disadvantages 

Composting is a cost-effective alternative. Benefits include the slow release of nutrients, 
increased organic content of soils, and enhanced development of root systems and soil moisture 
retention (Montgomery 1993). In addition, bulking agents used to compost biosolids can consist 
of recycled products such yard waste. Bulking agents that are large enough can be recycled to 
lower O&M costs. 

The drawbacks of composting include the uncertainty of a locating a composting facility in a 
publicly accepted site, and concerns of dust, odor, and noise from operations. 

Market Potential 

The markets for biosolids have grown considerably in the past few years. Market studies 
conducted for the Puget Sound region show that the need for compost currently exceeds its 
supply although most of this demand is for yard compost (Fitzhugh et al. 1994). 

Potential end users for biosolids compost in the Snoqualmie Valley area include: 

Homeowners 

Nurseries 
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Landscapers 

Local tree farms 

Public agencies (e.g., Washington Department of Transportation) 

Soil reclamation. 

Wastewater treatment' facilities contacted for this report indicated that formal marketing 
strategies were not necessary to dispose of biosolids compost. Most users heard about the 
compost by word-of-mouth (Cap 1995 personal communication). 

Sawdust Supply Company has been producing GroCo, a biosolids compost for 19 years. 
Sawdust is used as the bulking agent. They produce approximately 35,000 cubic yards of GroCo 
each year. Landscaping is the primary end use as topsoil amendments for garden bed and lawns. 
Other end users include public agencies, cemeteries, golf courses and homeowners. In 1993, 12 
percent of Metro's biosolids were composted at Sawdust Supply Company (Fitzhugh 1993). 

Recently, 25,000 cubic yards of GroCo was used in the topsoil mix in landscaping at the Renton 
Wastewater Treatment facility. Other agencies interested in the future use of GroCo include: 
King County Department of Public Works, and the Mountain-to-Sound project. According to 
O'Neill & Company (1995), Saw Dust Supply Company has indicated it does not want to 
produce any more biosolids compost. 

LAND APPLICATION 

Biosolids that meet pathogen levels, trace element concentrations and vector attraction standards 
can be used for land application as an amendment in reclamation or fertilizer on crop land and 
forest land. The beneficial reuse of biosolids improves soil fertility, moisture retention and 
reduces the need for inorganic fertilizers. 

Reliability 

According to the National Sewage Sludge Survey (U.S. EPA 1988) land application of biosolids 
is the primary management practice used to dispose of biosolids. The states of California, 
Oregon, and Washington use the following wastewater solids management practices: 
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% Land Application % Incineration % Surface Disposal % Miscellaneous 

washington6 77 13 6 4 
- - 

Oregon and Washington were reported as leaders in the land application of biosolids due to 
major treatment plant enhancements and in response to increased population. Although 
California has also experienced increases in population and increased human consumption of 
crops, biosolids are primardly disposed of in landfills. California sends a larger quantity of 
wastewater solids to landfills than the total biosolids production in Oregon and Washington 
combined. 

Currently, Metro uses 87 percent of its Class B cake biosolids in land application. Seventy-four 
percent is used for agriculture. The remainder is used in silviculture. 

Agriculture 

Metro has maintained an agricultural land application program in eastern Washington for the past 
three years. All farmers'receiving Metro biosolids pay $1 per wet ton. Metro covers the cost of 
the 240 mile (one way) haul and the application which is $4.50/ton (Tong 1994). The class B 
cake is delivered to farmers in both Yakima and Douglas counties and is applied to both wheat 
and hops fields. In 1994, these markets collectively received 50,000 wet tons of Class B cake 
(O'Neill 1995). The farmers speculate that they could take quantities of approximately 109,000 
tons per year. 

Silviculture 

For the past twenty years, Metro has conducted a silviculture program with biosolids. Metro has 
a current contract with Weyerhaeuser, with an extended commitment to use 25,000 tons of 
biosolids every year for the next six years. Approximately 25,000 tons of Class B cake 
(Silvigrow) are applied to a Weyerhaeuser tree farm in Snoqualmie. Deliveries for the past three 
years have averaged 10,000 tons annually (O'Neill 1995). 

Includes lagoons and landfills. 
CASA 199 1 
AC WA 1993 

"MBC 1989 
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Metro also has a contract with the Washington Department of. Natural Resources (DNR) 
Mountains-to-Sound project. This project involves the transfer of land between Metro and the 
Department of Natural Resourcesmand shared profits from timber harvests on DNR land. The 
DNR forest lands will receive 5,000 tons of biosolids in 1995, gradually increasing to a 
maximum of 30,000 tons in 201 1. The DNR will pay Metro two dollars per ton for biosolids 
used on DNR lands (09Neill 1995). 

Several municipal wastewater treatment facilities were contacted that generate biosolids 
quantities equivalent to those projected for the years 2000 and 2030 in North Bend, Snoqualmie, 
Carnation, and Duvall. These facilities use land application to beneficially reuse and dispose of 
all or a portion of their biosolids. Information was obtained from the city of Bremerton, and a 
from a collective of cities located in northern Whatcom County. 

The city of Bremerton generates over 5 million gallonslyear of anaerobically digested biosolids. 
During the 1970s and 1980s, the city disposed of biosolids on private lands for beneficial reuse 
and landfills. In the late 1980s, the city set goals to 1) develop a forest land application program 
on its own land, and 2) beneficially reuse 100 percent of the biosolids generated from its 
wastewater treatment plant. Since June 1992, 100 percent of the biosolids generated from the 
wastewater treatment plant have been applied to a city-owned forest at an economical operating 
cost. The site is suitable for liquid applications of biosolids due to proximity to.the wastewater 
treatment facility, soil conditions, topography and lack of surface water. 

Before land application could begin, the city had to develop the site for its intended use. Prior to 
application, extensive monitoring of soils, groundwater, and surface water was conducted. Site 
development for the biosolids application included main access roads, application trails, and on- 
site storage for both liquid and dewatered biosolids. 

The city-owned forest is a 500 acre site located 7 miles from Bremerton's wastewater treatment 
plant. The site contains 55 year old Douglas fir and younger stands of several age classes. The 
biosolids (2.5 percent solids) are applied with an Ag-Chem 2004 Ag-Gator. The dewatered 
material is applied with a truck-mounted side discharge Gehl manure spreader. Rates and 
frequency of application are based on nutrient uptake by the forest. The city conducts an on- 
going monitoring program that evaluates biosolids quality, groundwater, surface water, and soil 
to determine that the site is in compliance with the 503 regulations (NBMA 1993). 

The other organization contacted was BBBLENS, a regional organization consisting of five 
small municipal wastewater treatment plants located in northern Whatcom County, Washington. 
It was formed in October 1990 by interlocal agreement for municipal biosolids disposal between 
the Birch Bay Water and Sewer District, City of Blaine, City of Lynden, City of Everson, City of 
Nooksack, and City of Sumas. The purpose of the interlocal agreement was to provide 
coordination for the efficient and mutually beneficial transportation, storage, and disposal of 
biosolids generated by the wastewater treatment plants located at Birch Bay, Blaine, Lynden and 
~ v e r s o n ~ .  BBBLENS responsibilities include monitoring of biosolids quantities and quality 
delivered and stored at each farm, biosolids quantities and quality applied, application 

7 Everson serves the city of Nooksack. 
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conditions, changes in soil characteristics, and water quality. BBBLENS is also responsible for 
preparing permits from the Whatcom County Health Department (NBMA 1993). 

The wastewater treatment plant design flows total approximately 3.6 mgd. Annual average 
wastewater flows total about 2.7 mgd. The facilities serve a resident population of 13,600 
people, a substantial tourist trade, and a number of food processing industries. Biosolids are 
hauled from the wastewater treatment plants at 1 to 4 percent solids. Annual biosolids 
application were 624 tons of total dry solids or 6.7 million gallons in 1992. The biosolids 
generated at the wastewater treatment facilities are transported by tank truck several times each 
week to storage tanks at two farmland utilization sites. The biosolids are stored for application 
during the months of March through October. They are applied by the big gun sprinkler method 
to grass forage and corn forage crops. (Big gun sprinklers were used because the farmers owned 
these and previously used them for liquid manure application.) Application rates depend on the 
season, the type of crop, soils, biosolids analysis, and groundwater depths. Cultural agricultural 
practices (e.g., crop rotation, silage harvest) were also used to determine application rates 
(NBMA 1993). , 

Although land application has been successful, BBBLENS is exploring other alternatives for 
beneficial reuse. These alternatives include purchasing agricultural land in Whatcom County 
that would be owned and operated by BBBLENS, hiring a private contractor to use biosolids on 
agricultural lands in Whatcom County, and composting (NBMA 1993). 

According to Tyree (1 995 personal communication), each wastewater treatment facility produces 
EQ biosolids. Some of the facilities, however, are not able to produce biosolids that meet the 
503 regulations VAR standards. The biosolids that do not meet the VAR standards are injected 
or tilled into the soil in accordance with 503 regulations. 

Reclamation 

Biosolids are also used to stabilize and revegetate areas that have been impacted by activities 
such as logging, mining, landfilling, and construction. They are used to help revegetate and 
stabilize these areas. Biosolids have also been used to increase vegetation and prevent erosion on 
highway embankments and median strips. Evidence suggests that land application of biosolids 
for reclamation yields improved growth and nutritional quality of vegetation and reduced 
erosion. 

Between 1970 and 1980, Metro bsed biosolids in several land reclamation projects. In the early 
1970s, Metro hauled biosolids from the West Point treatment plant to the Cedar Hills regional 
landfill. The biosolids were mixed with sand and applied as a top dressing to assist in 
establishment of vegetation for erosion control. In the late 1970s, Metro hauled biosolids to a 
22,000 acre coal strip mine in Lewis and Thurston counties for reclamation. In 1982, Metro 
supplied biosolids to the Duvall sanitary landfill for the purposes of soil improvement and as a 
land cover (EPA 1983). 
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Currently, land reclamation is not a widely used method of biosolids reuse in the state of 
Washington. Metro, however, is pursuing a market and a pilot program for the use of biosolids 
in land reclamation projects. 

Compliance with Federal Disposal Regulations 

Biosolids that are used for land application must meet the quality standards of the 40 CFR 503 
regulations. These standards define biosolids quality by pathogen levels, trace element 
concentrations, and the potential for biosolids to attract vectors (e.g. flies and rodents. The class 
of biosolids produced depends on the method of processing and ultimately affects end use. All 
biosolids intended for land application must meet the Class A or B requirements. 

Exceptional quality biosolids can be applied to lawns and home gardens and can be distributed in 
bulk, bags or containers for home use. They must meet Class A standards for pathogens and 
vector attraction reduction. Furthermore, EQ biosolids must meet stringent requirements for 
trace metals. There are fewer reporting and management requirements with no restrictions on the 
use of EQ biosolids. 

Site Requirements 

The following physical criteria are used to select a suitable site for land application of biosolids 
(Metcalf & Eddy 199 1): 

Topography 

Soil permeability 

Site drainage 

Depth to ground water 

Subsurface geology 

Proximity to critical areas 

Accessibility. - 

Site availability for biosolids land application may present the biggest challenge for the 
Snoqualmie Valley communities. Site availability is determined by the farming practices (e.g., 
type and number of crops grown, crop rotation) in an area. Certain types of crops (and soil) may 
not be available for the application of biosolids (Metcalf & Eddy 1991). In addition, adequate 
permissible acreage is necessary for a land application program. Land requirements differ based 
on design loading rates, and buffer zones. Some counties in Washington State, such as Kittitas 
County, require Class A biosolids for land application. In addition, depending on the end use, 
one method of the ten vector attraction reduction alternatives for biosolids must be used. 
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Environmental Impacts 

Land application of biosolids could potentially contribute minor amounts of contaminants such 
as metals, nutrients, and bacteria to stormwater runoff. The presence of synthetic organic 
compounds and trace metals are not anticipated due to the concentrations of these constituents in 
domestic sewage. 

Land application activities would not be conducted in an area with a high number of sensitive 
flora and fauna. The site selected for land application would provide adequate buffers to help 
diminish odors and minor dust emissions. 

Nitrogen is the nutrient of concern in most land application processes because of the potential for 
nitrate contamination of ground waters. Biosolids will be applied at rates that match the nutrient 
requirements of a crop. Proper application methods and scheduling would prevent the potential 
of run-off and leaching. 

Advantages and Disadvantages 

The benefits resulting from the land application include the following: 

Cost savings for fertilizer, between $15 and $20 per acre (O'Neill 1995) 

Proven technology that has been used successfully for many years 

Low capital costs 

Use of farmers' equipment 

Beneficial use of nutrients and organic matter present in biosolids 

Low energy consumption required (if the biosolids are applied locally). 

Furthermore, land application of biosolids results in decreased soil erosion, addition of nutrients, 
improved soil tilth and structure, increased organic matter and moisture retention properties, and 
increased crop residue. 

The disadvantages of the land application of biosolids include: 

Public opposition to land application 

Large land area requirements 

Perceived public health risks and environmental impacts from metals and 
pathogens. 
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Markets Potential 

Several options may exist for the land application of biosolids in the Snoqualmie Valley area. 
These include: 

Local application to farms in the Snoqualmie Valley 

Teaming with Metro for local beneficial reuse. 

Weyerhaeuser has a 6-year contract with Metro for the land application of biosolids to the 
Snoqualmie Tree Farni. There is no other acreage at the Snoqualmie Tree Farm available to the 
four cities for application of biosolids. According to the manager of the tree farm (Larkoski 
1995 personal communication), it is the preference of Weyerhaeuser to deal with one large 
agency (e.g., Metro), that is responsible for any impacts or complaints related to biosolids, rather 
than individual municipalities. 

The Mountains-to-Sound project will be using 5,000 tons of Metro biosolids on DNR forest 
lands in 1995, gradually increasing to  a maximum of 30,000 tons in 201 1. The DNR will pay 
Metro two dollars per ton for its biosolids (O'Neill 1995). It is unclear at this time whether DNR 
would establish contracts with individual municipalities. 
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FORESTED, AGRICULTURAL, AND VACANT LANDS 
IN THE SNOQUALMIE VALLEY 

AGRICULTURAL LAND 

The following partial listing is of agricultural lands over 50 acres that are located within King 
County and in the vicinity of North Bend, Snoqualmie, Carnation, and Duvall. Further research 
is required to determine the availability and suitability of these lands for land application of 
aerobically digested biosolids. Information regarding these properties was obtained primarily 
from the King County Farmland Preservation Program Acquisition Summary (1993). 

In the vicinity of Snoqualmie and North Bend: 

Meadow Brook Farms/Norman Brook Dairy Farms (acreage unknown). 

In the vicinity of Carnation: 

Douwe Van Ess, (179 acres) 

Donald DeBoer, (1 59 acres) 

Herman Harvold, (1 32 acres) 

Gary Remlinger (1 16 acres) 

Norbert Sauvage, (1 1 1 acres) 

Jake Groenweg, (95 acres) 

William Knytson, Jr. (78 acres) 

Lawrence DeBoer, (65 acres) 

In the vicinity of Duvall: 

Ruth Bellamy Dairy Operation (255 acres) 

Scott Wallace (254 acres) 

Paul Zylstra (208 acres) 

Alfred Schoenbachler Farm (190 acres); this site was previously used for land 
application of biosolids by the city of Duvall 

196\task6-26\bi0~01id\app-c C-2 1 Herrera Environmental Consultants 



Jerry DeJong (1 80 acres) 

George Geertsma (1 77 acres) 

Stan Chapman (1 6 1 acres) 

Walter DeJong (1 6 1 acres) 

Eldon Neilson (1 46 acres) 

Aurelius de Vries (1 39 acres) 

Ward Roney Farm, (132 acres); this site is currently being used by the city of 
Duvall for land application of biosolids 

James Roetcisoender (1 16 acres) 

a John Bentham (108 acres) 

John Lindemulder (1 06 acres) 

m Joseph Jobe et a1 (102 acres) 

William Wieland (100 acres) 

Kenneth Kosters (98 acres) 

Glenn Cook (86 acres) 

Charles Vanhulle (8 1 acres) 

Clarence Zylstra (79 acres) 

Ben Eppinga (72 acres) 

Lynn D. 'Stiles (53 acres). 

FORESTED LAND 

According to the King County Assessor's Office (Kritsonis 1995 personal communication). 
many forested parcels listed on the King County Assessors timber land valuation system are 
located in the unincorporated areas of North Bend, Snoqualmie, Carnation, and Duvall. Much of 
the forested land in the Snoqualmie Valley is owned by Weyerhaeuser Corporation, Burlington 
Northern Inc., and the Port Blakely Mill Company. 
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LAND COSTS IN THE SNOQUALMIE VALLEY AREA 

Estimated property values in the Snoqualmie Valley area range from $50,000 to $75,000 an acre 
for industrially or commercially zoned lands. One 20-acre parcel with commercial zoning was 
available in North Bend. The listed cost for this parcel is $652,400 (Eastside Realty 1995 
personal communication). 

According to one realtor (Coldwell Banker 1995 personal communication), estimated costs for 
agricultural land in the Snoqualmie Valley range between $1,200 and $2,500 per acre within the 
floodplain, and $8,000 to $9,000 per acre in the upland. Most agricultural parcels in the 
Snoqualmie Valley are dairy farms that are usually no smaller than 150 acres. 
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REGULATIONS PERTAINING TO BIOSOLIDS PROCESSING 
AND REUSE 

This appendix discusses federal, state, and local regulations that govern biosolids treatment and 
application. 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

In February of 1993, the U.S. EPA published 40 CFR (Code of Federal Regulations) Part 503, 
Standards for the Use or Disposal of Sewage Sludge. The 503 regulations apply "to any person 
who prepares wastewater solids, applies wastewater solids to the land, or fires wastewater solids 
in a wastewater solids incinerator and the ownerloperator of a surface disposal site." The 
standards established by the 503 regulations include the frequency of monitoring and record 
keeping requirements for wastewater solids land application, surface disposal, and incineration. 
Also included are "reporting requirements for class I sludge management facilities, publicly 
owned treatment works (POTWs) with a design flow rate equal to or greater than one million 
gallons per day, and POTWs that serve 10,000 people or more." 

Conformance with the standards and requirements of 503 is implemented through permits issued 
by the U.S. EPA or states in accordance with 40 CFR 501. The State Sludge Management 
Program Regulations, 40 CFR 501; specify the procedures for implementing the state-developed 
and administered- wastewater solids management programs. Washington state is currently 
developing a program to meet the requirements of 501 and expects the rule to be published in 
late 1995. The rule is expected to take approximately one year for full implementation. 

The U.S. EPA has promulgated regulations specifying acceptable wastewater solids treatments 
and applications to protect public health (40 CFR 257 and 40 CFR 503). 40 CFR 503 defines 
two standards, Class A and Class B, for land application of biosolids. These two classes are 
distinguished by pathogen levels and the potential to attract vectors such as flies and rodents. 
Both classes have the same allowable limits for trace elements. Biosolids that have especially 
low trace element concentrations are designated as "exceptional quality." Organic compounds 
are not currently regulated under the 503 regulations because U.S. EPA, based on a nationwide 
survey of sewage sludge, determined that these compounds are not present in sludge at levels that 
would be harmful to human health or the environment. Future research may result in the 
regulation of some organic compounds. - 

Class A biosolids have fecal coliform densities of less than 1,000 per gram of total solids, or 
Salmonella densities of less than 3 organisms per 4 grams of total solids. This standard for 
biosolids requires a higher level of pathogen destruction, which allows for less restricted use 
such as applications to home gardens and lawns. 

Class B biosolids have fecal colifonn densities of less than 2,000,000 most probable number per 
gram of total solids or 2,000,000 colony forming units per gram of total solids. Class B biosolids 
are restricted by waiting periods for grazing, crop consumption, and access, because final 
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removal or die-off of the pathogens occurs in the field. The waiting periods are determined by 
the survival rate of the pathogenic organisms on soil or vegetation surfaces. Helminth eggs, for 
example, are the hardiest and can survive adverse environmental conditions. All biosolids 
intended for land application must meet the Class A or B requirements. Table D-1 lists site 
restrictions required for class B biosolids as stated in the 503 regulations. 

Table D-1. Class B site restrictions. 

Restricted Activity Waiting Period 
food crops with harvested parts that come in cannot be harvested for 14 months after 
contact with the biosolids and are totally above application 
land surface 

food crops with harvested parts below land * cannot be harvested for 20 months after 
surface (biosolids not incorporated into the soil application of biosolids 
for 4 months or longer) 

food crops with harvested parts below land cannot be harvested for 38 months after 
surface (biosolids incorporated into the soil in application of biosolids 
less than four months after application) 

food crops, feed crops, and fiber crops cannot be harvested for 30 days after 
application of biosolids 

animal grazing no grazing for 30 days after application 

turf grown for use in areas with a high potential cannot be harvested for one year after 
for public exposure, or a lawn application 

. public access to land with a high potential for * access shall be restricted for one year after 
exposure application 

public access to land with a low potential for access shall be restricted for 30 days after 
exposure application 

Concentration limits for trace elements are based on risk assessments developed for the 
beneficial reuse and disposal of biosolids. These assessments quantify the risk of metals through 
specific pathways into the food chain. 

Trace metals or elements which can also serve as micronutrients occur naturally in soils and 
animal wastes. In small quantities many are essential to plant and animal growth but under 
certain conditions can become pollutants affecting plant growth, human or animal health, and the 
environment (Montgomery 1993). Ten of the trace elements that are potential pollutants in 
biosolids are of potential concern in land application because of their toxicity, persistence, and 
frequent presence in biosolids. These trace elements are regulated under 40 CFR 503 and must 
meet concentration limits for land application. These trace elements include: arsenic, selenium, 
and eight metals: cadmium, chromium, copper, lead, mercury, molybdenum, nickel, and zinc. 
Table D-2 lists the ceiling concentrations of these elements allowable in land applied biosolids. 
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Table D-2. Ceiling concentrations. 

Ceiling Concentration for Ceiling Concentration 
exceptional quality biosolids for all biosolids 

Element (milligrams per kilogram) (milligrams per kilogram) 
Arsenic 4 1 75 
Cadmium 39 8 5 
Chromium 1200 3000 
Copper 1500 4300 
Lead 300 840 
Mercury 17 57 
Molybdenum 18. 75 
Nickel 420 420 
Selenium 3 6 100 
Zinc 2800 7500 

In order to monitor levels of these elements for biosolids application, the 503 regulations set 
loading limits for the above listed elements. There are,two types of loading limits described in 
these regulations, annual limits and cumulative limits. Annual limits set the highest amount of - - 
each element that can be applied to one area in a single year. These limits are used only for 
biosolids that are sold or given away in bags or other containers (Table D-3). Cumulative limits 
set the highest amount of these elements that can be applied to a land application site and are 
applicable only for bulk biosolids applications (Table D-4). 

Table D-3. Annual pollutant loading rates. 

kilograms per hectare per 365 day period 
Element (Ibslacre in parentheses) 

Arsenic 2.0 (1.8) 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc 
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Table D- 4. Cumulative pollutant loading rates. 

Element kilograms per hectare 
Arsenic 41 
Cadmium 39 
Chromium 3000 
Copper 1500 
Lead 300 
Mercury 17 
Molybdenum 18 
Nickel 420 
Selenium 100 
Zinc 2800 

There are ten vector attraction reduction requirements that have been identified by the U.S. EPA. 
The first eight alternatives (Table D-5) describe vector attraction reduction requirements 
acceptable for biosolids applied at any site including lawns and home gardens. These 
alternatives also meet the exceptional quality (EQ) biosolid standards. Alternatives 9 and 10 of 
Table 5 reduce vector attraction by tilling or injecting biosolids into the soil. These biosolids 
should not be applied to lawns and home gardens and do not meet the EQ standards. 

Table D-5. Alternatives for reducing vector attraction to biosolids. 

Alternative Description 
1. Biosolids digestion processes with greater than 38% volatile solids reduction. 

2. Test endproduct of anaerobic digestion process. Forty-day anaerobic test at 30-30°c. 
Acceptable stabilization if less than 17% volatile solids reduction occurs during the test. 

3. Test endproduct of aerobic digestion process having less than 2% solids. Thirty-day aerobic 

test at 20°c. Acceptable stabilization if less than 15% volatile solids reduction occurs during 
the test. 

4. Facilities with aerobic digestion. Specific oxygen uptake rate (SOUR) test using endproduct of 
digestion process. Acceptable stabilization if uptake is less than 1.5 milligram oxygen per gram 

total solids per hour at 2 0 ' ~ .  

5 .  Facilities with aerobic digestion. Timeltemperature requirement: Fourteen days residence time 

at digestion temperatures greater than 40°c, with average digestion temperature greater than 

45Oc. 

6 .  High pH stabilization: Biosolids pH above 12 for 2 hours and greater than 1 1.5 for 24 hours. 

7. Treatment by drying. Not to include unstabilized primary~astewater solids. Total solids 
content greater than 75% before mixing with other material. 

8. Treatment by drying. Can include unstabilized primary wastewater solids. Total solids greater 
than 90% before mixing with other materials. 

9. Land application process. Injection into soil. No biosolids on soil surface I hour after 
application (class B) or 8 hours after application (class A). 

10. Land application process. Soil incorporation by tillage. Class A biosolids only. Soil 
incorporation by tillage within 6 hours of application. 
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WASHINGTON DEPARTMENT OF ECOLOGY 

The Revised Code of Washington (RCW) Chapter 70.955 provides "the De,partment of Ecology 
and local governments with the authority and direction to meet federal regulatory requirements 
for municipal wastewater solids." This law requires Ecology to implement a biosolids 
management program within 12 months of the adoption of the federal regulation 40 CFR 503. 

RCW 70.955 distinguishes between biosolids and sludge (i.e., wastewater solids), defining 
biosolids as "...municipal wastewater solids that is a primarily organic, semisolid product 
resulting from the wastewater treatment process, that can be beneficially recycled and meets all 
requirements of this chapter." This law defines municipal wastewater solids as "...a semisolid 
substance consisting of settled sewage solids combined with varying amounts of water and 
dissolved materials generated fiom a publicly owned wastewater treatment plant." 

Chapter 70.955 also allows for public input into state and local permits pertaining to biosolids 
disposal; public education concerning the beneficial uses of biosolids; delegation of permitting 
authority to the local health districts; and Ecology review of the local health district permits. 

On November 4, 1993, Ecology issued the draft Biosolids Management Guidelines for public 
review and comment. The guidelines cannot be published as final until the new state rule for 
biosolids management has been adopted. These guidelines are intended for use by landowners, 
treatment plant operators, biosolids managers and other involved parties to assist them with 
understanding and complying with the biosolids rules and laws. The guidelines include 
preparation of a site operation plan that discusses transportation, storage, and application of 
biosolids as well as monitoring and reporting. This plan is prepared on a site-specific basis and 
is intended to assure that biosolids are applied in a manner that is safe. Operation plans for large 
sites are required to include the following: 

biosolids quality 
treatment processes to reduce pathogens and vector attraction 
analyses of nitrogen and trace elements 
site location and characteristics 
location 
soils and soil limitations (e.g. slope, permeability) 
watershed information 
irrigation and drainage 
crop management 
local solid waste plan 
transportation and delivery 
haul route, including alternative routes 
vehicle construction 
on-site storage 
management practices 
storage facility, including, in some cases, engineering drawings 
biosolids application 
method and timing 
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annual loading rate calculation 
public access and notification 
public access to site 
recreational use of site 
site management and administration 
contingency plans 
responsibilities of individuals 
environmental and public health monitoring 
pre-application monitoring 
post-application monitoring 
pre- and post-application nitrogen monitoring 
reporting. 

There are two primary areas of difference between the federal 503 regulations and the proposed 
state biosolids regulations. These two areas are septage management and permitting. The 503 
regulations do not require any type of screening of septage for removal of foreign items prior to 
land application. The state rule may require that some sort of screening, grit trapping. or 
maceration of the biosolids be conducted prior to disposal. In addition, the state rule may require 
additional stabilization of septage through composting or lime application (Dorsey 1993 personal 
communication). 

Currently, the state permitting process for septage management is handled through local health 
departments. The local health departments issue site-specific permits. 

Ecology will propose in the 173-308 rule that local health departments vacate their site-specific 
permitting process. Facility permit applications will be prepared and submitted to Ecology and 
any other affected jurisdictions. Ecology will assemble all comments submitted by the 
jurisdictions and write the permit accordingly. 

WAC 173-200 provides the Water Quality Standards for Ground Waters of the State of 
Washington. The regulation establishes ground water quality standards for the state and is 
applicable to biosolids management activities if there is a potential for transport of contaminants 
to ground water. WAC 248-54 sets drinking water standards for the state. Biosolids facilities 
must comply with the more stringent ground water standard for each parameter from WAC 173- 
200 and 248-54. 

The Minimum Functional Standards for Solid Waste Handling, WAC 173-304, were adopted by 
Ecology in 1985 and are the most recent state regulations that address the handling of solid 
wastes. The purpose of this regulation is to protect public health, prevent land, air, and water 
pollution, and conserve the state's natural, economic, and energy resources. The regulation 
contains several sections which are directly applicable to biosolids activities. These sections 
include storage, collection and transportation standards (304-200), waste recycling facility 
standards (304-300), general facility requirements (304-405), piles used for storage and treatment 
facility standards (304-420), surface impoundment standards (304-430), and permit requirements 
for solid waste facilities (304-600). 
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LOCAL HEALTH DISTRICTS 

Local health districts regulate and implement the solid waste and biosolids permitting processes. 
They accept permit applications for biosolids management at a specific site and forward the 
applications to Ecology for technical and administrative review. After its review, Ecology issues 
a notice of concurrence or nonoccurrence to the health department. Regardless of Ecology's 
position, the final authority and responsibility for issuing the permit rests with the health 
department. Ecology has the option to appeal an issued permit to the Pollution Control Hearings 
Board if it does not concur with issuance of the permit. 

At this time the future role of local health departments in implementation of the upcoming 
Washington biosolids rule is uncertain. Local health district involvement that will be proposed 
by Ecology is discussed in the preceding section. 

The SeattleIKing County Department of Public Health has its own biosolids regulations that are 
part of the Title 10 King County Solid Waste Regulations (King County 1993). The King 
County biosolids regulations basically follow the federal 503 regulations, with the exception that 
Class A biosolids do not require a site permit because they are classified as fertilizers (Moran 
1995). Class B biosolids require a site permit including a monitoring plan, design specifications, 
and restricted public access for 12 months. 
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INTERIM COMPOST GUIDELINES 

Both Grade A and Grade B 'compost products must meet or exceed the federal 503 requirements 
for Class A biosolids. In addition, Grade A and Grade B compost must meet the allowable 
contaminant levels indicated in the Interim Guidelines. Grade A trace metal limits are typically 
half of the Grade B levels. The other difference between Grade A and Grade B compost is in the 
use of the end product. Grade A can be used for cultivating food crops and Grade B can be used 
only for cultivating non-food crops. 

As described in the Interim Guidelines, composting facilities must analyze their products for the 
following parameters: 

trace metals 
synthetic organic compounds 
inorganic compounds 
total nitrogen 
pathogen indicators 
pH 
conductivity 
stability. 

Biosolids facilities (or Type 2 facilities) that process under 10,000 tons of biosolids per year 
must test for trace metals, pathogen indicators, and synthetic organic compounds once each year. 

The following table indicates the trace metal limits listed in the Interim Guidelines for Grade A 
and Grade B compost (Ecology 1993b): 

Grade A Compost (dry weight, Grade B Compost (dry weight, 
Parameter PPm) PPm) . 

Percent inerts < 1 <1 
Sharps 

pH 
Arsenic (rngkg) 

Cadmium 
Copper 

Lead 
Mercury 

Molybdenum 
Nickel 

Selenium 
Zinc 
PCBs 

zero 
6.0-8.0 

20 
3 

600 
150 
8 
9 

210 
18 

1400 
I 

zero 
6.0-8.0 

20 
39 

1200 
300 
17 
18 

420 
36 

2800 
1 

Adapted from Interim Compost Guidelines (Ecology 1993b) 

The following numerical limits have been adapted in the Interim Guidelines for the use of 
compost (Ecology 1993b): 
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The bulk density of biosolids compost is 0.25 grams per cubic centimeter. 

Three inches per year or 190.5 metric tons per hectare per year will be applied 
to prevent contamination to ground water and leaching. 

The life of a site will be 20 years of application either consecutively or spread 
over many years. 

The Interim Guidelines recommend that the processors of Grade A and B composts include with 
the sale of the product an information sheet that states the following: 

Grade A Compost 

Grade A Compost may be applied at a rate of up to 3 inches per year 

Acceptable for areas with high likelihood of direct human contact and 
repeated application sites, such as home gardens. 

Grade B Compost 

Grade B Compost may be applied at a rate of up to 3 inches per year 

Acceptable for topsoil blends, landscaping, ornamental, silvicultural purposes, 
sod farms, and all lawns and sport fields 

Due to the low metals content in the wastewater solids, the four Snoqualmie Valley cities and 
Echo Glen Children's Center would most likely generate a biosolids compost that would meet ' 

the Grade A trace metal levels required by the Interim Guidelines. 

Herrera Environmental Consultants 



SNOQUALMIE VALLEY CITIES 
REVIEW OF CURRENT AND 

ANTICIPATED REGULATIONS 

Prepared by 
Craig Van Riper, PE 
HDR Engineering 

December 1995 

King County Department of Metropolitan Services 
Water Pollution Control Department 

82 1 Second Avenue 
Smle, Washington 98 104-1 598 





Wastewater 2020 PIUS lFCiiX 
M e m o r a n d u m  

TO: Ellis McCoy, Metro 

FROM: Craig Van Riper ~l$.,/~,' 

CC: Gary Bleeker 

DATE: December 15, 1995 

SUBJECT: SNOQUALMIE VALLEY CITIES -- SUBTASK 4.1 
REVIEW OF CURRENT AND ANTICIPATED REGULATIONS 

INTRODUCTION 

The purpose of this Technical Memorandum is to identifjr regulatory issues which will impact 
wastewater collection, treatment and disposal in the Snoqualrnie Valley Cities. 

The scope of this effort consisted of a review of existing regulations concerning water quality, 
NPDES permitting, collection system operation, biosolids disposal, groundwater, air quality, and 
water reuse. Potential changes in regulatory approach were also assessed to identi@ how these 
existing and anticipated fbture regulations may constrain wastewater services provision to the 
Snoqualmie Valley Cities. 

A summary of this review is presented below, with primary emphasis placed on those regulatory 
requirements that are likely to have the most impact on wastewater treatment for the Valley 
Cities. 

WATER QUALITY 

Section 303 of the Federal Clean Water Act (FCWA) outlines the water quality standards 
program as a joint effort between the individual states and the U.S. Environmental Protection 
Agency (EPA). EPA develops regulations, policies, and guidance to help states implement the 
program and oversees state activities to ensure that state standards are consistent with the 
requirements of the FCWA. The states have the primary responsibility for establishing, 
reviewing, revising, and enforcing water quality standards. EPA can review and approve or 
disapprove state standards and enforce federal water quality standards where necessary. 

The people of Washington State are supported in their goal for clean water by many state laws 
and regulations, including the state's Water Pollution Control Act (RCW 90.48), which declares 
that Washington state's policy is to "...maintain the highest possible standards to ensure the 
purity of all waters of the state consistent with public health and public enjoyment ... the 

HDH hle~rroronhutr I I>ece,~~her 15. 1995 



propagation and protectio-n of .wildlife, birds, game, fish and other aquatic life, and the industrial 
development of the ~ t a t e . ~ '  Washington's antidegradation policy states that discharges into a 
receiving water can not degrade the existing water quality of the water body. The natural 
conditions of a receiving water constitute the water quality criteria, whether the natural 
conditions are of higher or lower quality than the criteria assigned. Antidegradation is currently 
addressed through the use of water quality-based effluent limitations. 

The Washington Water Pollution Control Act is the state statute through which the FCWA is 
implemented and state water quality standards are defined. The Water Pollution Control Act 
enables control of discharges into surface waters, such as the Snoqualmie River, through 
issuance of waste disposal permits by Ecology, the state's primary environmental agency. Water 
quality-related permits, permit triggering activities, and contact agencies are su,marized in Table 
1. 

WAC 173-201A defines the water quality standards for surface waters of the state of 
Washington. This regulation is reviewed periodically by Ecology, and appropriate revisions are 
made. Criteria for water use and water quality are established in consideration of present and 
potential water uses of the surface waters and in consideration of natural water quality potential 
and limitations. 

The discharge standards and effluent limitations for domestic wastewater facilities are defined by 
WAC 173-221. This regulation, which supplements WAC 173-220 NPDES permit program 
requirements, establishes discharge standards that represent all known, available, and reasonable 
methods of prevention, control, and treatment (AKART) for domestic wastewater facility 
discharges. 

Ecology conducted an extensive monitoring program on the Snoqualmie River during low-flow 
conditions, beginning in 1989. .This study involved in-river sampling as well as sampling of point 
discharges along the river. Sampled point discharges include those from the Duvall, Snoqualmie, 
and North Bend wastewater treatment plants. In addition to water quality sampling, the study 
included modeling simulations to predict future water quality conditions in the Snoqualmie River. 
Additional monitoring and follow-up investigations were conducted over the following three 
years to estimate load capacities for biochemical oxygen demand (BOD) ammonia, and fecal 
coliform during the critical low flow months of August through October. 

The 1989 study concluded that, with expansion of the existing wastewater treatment plants and 
addition of a Carnation treatment plant, cumulative total phosphorus loads may require seasonal 
phosphorus limits. Ammonia toxicity and dissolved oxygen problems may also increase in 
frequency in the future. Replacing side-bank outfalls with midstream diffusers at existing 
wastewater treatment plants was predicted to result in a reduction in likelihood of violations of 
expected mixing zone permit conditions for ammonia. 

Additional monitoring was also recommended by Ecology in the May 1994 Snoqz~nlrnie River 
Total Maximum Daily Load Stu& report, attached, to develop soluble reactive phosphorus 
(SRP) loading capacities in the future. The loading capacities will require waste load allocations 
(WLAs) of BOD and ammonia when the three existing municipal wastewater treatment plants of 
the lower river basin expand. Implementation of a nonpoint source management plan for the 
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mainstem and some tributaries will be necessary immediately to meet Class A surface water fecal 
coliform criteria and to meet BOD and ammonia load allocations (LAs). 

NPDES PERMITTING 

The ~at ionai~ol lu tant  Discharge Elimination System (NPDES) permit program (WAC 173-220) 
regulates the point source discharge of pollutants into the surface waters of Washington state. 
The permit program was developed to operate under state law as part of the FCWA .NPDES 
program. Permits issued under the authority of WAC 173-220 are designed to satisfi the 
requirements of the FCWA as amended and RCW 90.48, 90.50, and 90.52. 

NPDES permits are issued by Ecology under delegated authority from EPA. The NPDES 
permitting process is described in the December 1995 Wastewater 2020 Plus: Snoqualmie 
Valley Cities -- Subtask 4.2 Letter Report (HDR). 

The permit application requires information on water supply volumes, water utilization, 
wastewater flow, characteristics and disposal methods, planned improvements, storm water 
treatment, plant operation, materials and chemicals used, production, and other relevant 
information. Ecology generally requires public ownership, operation, and maintenance of 
domestic wastewater facilities. Processing time for an NPDES permit ranges from about 180 
days to one year, but varies depending on project complexity. A public hearing may be required. 

The existing Duvall NPDES permit has incorporated requirements for the performance of 
dilution zone analysis and water quality studies to comply with WAC 173-204A. It is anticipated 
that fbture updates of the NPDES permits for the Cities of Snoqualmie and North Bend will 
include similar requirements for dilution zone analysis and water quality studies. Ecology's 
increased local community application of the total maximum daily load (TMDL)/WLA/LA 
process discussed above also is expected to reduce the impact of wastewater discharges on the 
Snoqualmie River system. 

Facility-specific water quality-based effluent limits are likely to be included in fbture NPDES 
permits to maintain high quality surface waters. For example, Ecology has allotted anticipated 
Carnation treatment plant pollutant loadings for low flow periods of the Snoqualmie River 
(August through October). The anticipated effluent limits for a flow of 0.2 million gallons per 
day (mgd) are 2 to 2.5 mg/L for SRP, 5 to 9 mg/L for ammonia as nitrogen, and 15 mg/L for 
BOD during the low flow periods. No nutrient removal requirements are anticipated outside of 
the low flow period. A phased TMDL has been recommended by Ecology to make adjustments 
to the WLAsLAs as nonpoint source controls are implemented and as additional water quality 
and growth pattern data become available. 

Through WAC 173-205, Ecology has proposed whole effluent toxicity testing guidelines, which 
will identifi facilities required to conduct effluent toxicity testing, qualifications of technicians 
who perform the testing, and required testing frequency. The new regulations will be 
implemented through the NPDES permit process. 

Ecology may, if necessary, modifi existing permits in the fbture to impose numerical limitations 
to meet water quality standards, sediment quality standards, or based on new information 
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obtained from sources such as inspections, effluent monitoring, outfall studies, and effluent 
mixing studies. Ecology may also modifjr a permit as a result of new or amended state or federal 
regulations. Permit modifications may also be required when a facility's operational changes 
result in changes in effluent volumes or character. 

COLLECTION SYSTEM OPERATION 

WAC 173-240 establishes requirements for engineering reports, plans and specifications, and 
general sewer plans for construction of wastewater facilities including wastewater collection 
systems. This regulation also provides for review and approval of proposed methods of 
operation and maintenance. 

Discharge of industrial or commercial wastes into municipal collection systems is regulated 
through state waste discharge permits. Permit application information requirements are similar 
to those listed above for NPDES permits. Annual fees charged by Ecology vary depending on 
size, complexity, and/or type of permitted facility. Public ownership, operation, and maintenance 
of domestic wastewater facilities is generally required. 

BIOSOLIDS DISPOSAL 

The FCWA mandates that EPA establish national standards for the use and disposal of sewage 
biosolids. These standards have been established (40 CFR 503, published in February 1993) as 
the regulatory framework of the national sewage biosolids program. The regulation applies to 
generators, treaters, preparers, end users, and disposers of sewage biosolids to be disposed of 
through land application, incineration, or surface disposal. Compliance with all 40 CFR 503 
standards was required by February 19, 1994. A deadline of February 19, 1995 was applicable in 
cases that required construction of a pollution control facility to comply with the regulation. 

The 503 regulations specifL acceptable wastewater solids treatment processes and applications to 
protect human health and the environment. The standards established by the regulations also 
include the frequency of monitoring and record-keeping requirements for wastewater solids land 
application, surface disposal, and incineration. 

The 503 regulations specify a two-tiered standard for biosolids quality based on three criteria: 
metals, pathogens, and vector attraction reduction. The two standards, Class A and Class B, are 
each suitable for land application. Both standards have the same allowable limits for metals or 
trace elements. Class A biosolids meet stringent pathogen requirements and therefore have 
minimum restrictions on application or reuse. Class B standards have less stringent pathogen 
requirements since pathogen destruction of Class B biosolids is assumed to continue at the 
application site. Consequently, Class B land application sites are subject to access restrictions. 
Class A biosolids that meet the most restrictive trace element criteria are classified as exceptional 
quality biosolids. These biosolids can be distributed in bulk or containers and are not subject to 
loading restrictions. 

Organic compounds are not currently regulated under the 503 regulations because EPA, based 
on a nationwide survey of sewage sludge, determined that these compounds are not present in 
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sludge at levels that would be harmfbl to human health or the environment. Future research may 
result in the regulation of some organic compounds. 

Ecology is the primary agency for the management of biosolids in Washington state. Other 
agencies, however, such as the U.S. Soil Conservation Service and the local health department, 
also play a role in the management of biosolids. Currently, the Seattlemng County Department 
of Public Health is the agency responsible for site-specific permitting of biosolids facilities in the 
Snoqualmie Valley. As a jurisdictional health department, it has the regulatory authority to 
impose more stringent guidelines. Ecology provides technical and administrative permit review 
and issues a notice of concurrence or nonconcurrence to the health department. 

Conformance with the standards and requirements of 503 is implemented through permits issued 
by EPA or states in accordance with 40 CFR 501. The State Sludge Management Program 
Regulations, 40 CFR 501, specifjl the procedures for implementing the state-developed and 
administered wastewater solids management programs. Washington state is currently developing 
a program to meet the requirements of 501 and expects the rule to be published in late 1995. 
The rule is expected to take approximately one year for full implementation. 

On November 4, 1993, Ecology issued the draft Biosolids Management Guidelines for public 
review and comment. The guidelines cannot be published as final until the new state rule for 
biosolids management has been adopted. These guidelines are intended for use by landowners, 
treatment plant operators, biosolids managers and other involved parties to assist them with 
understanding and complying with the biosolids rules and laws. The guidelines include 
requirements for preparation of a site operation plan that discusses transportation, storage, and 
application of biosolids as well as monitoring and reporting. This plan is prepared on a site- 
specific basis and is intended to assure that biosolids are applied in a manner that is safe. 

There are two primary areas of difference between the federal 503 regulations and the proposed 
state biosolids regulations. These two areas are septage management and permitting. The 503 
regulations do not require any type of screening of septage for removal of foreign items prior to 
land application. The state rule may require that some sort of screening, grit trapping or 
maceration of the biosolids be conducted prior to disposal. In addition, the state rule may 
require additional stabilization of septage through composting or lime application. 

The SeattleKing County Department of Public Health has its own biosolids regulations that are 
part of the Title 10 King County Solid Waste Regulations. The King County biosolids 
regulations basically follow the federal 503 regulations, with the exception that Class A biosolids 
do not require a site permit because they are classified as fertilizers. Class B biosolids require a 
site permit including a monitoring plan, design specifications, and restricted public access for 12 
months. 

At this time, the future role of local health departments in implelnentation of the state biosolids 
rule is uncertain. Ecology is expected to propose in the WAC 173-308 rule that local health 
departments vacate their site-specific permitting process. Facility permit applications would be 
prepared and submitted to Ecology and any other affected jurisdictions. Ecology would then 
assemble all comments submitted by the jurisdictions and write the permit accordingly. 



The Minimum Functional Standards for Solid Waste Handling, WAC 173-304, were adopted by 
Ecology in 1985 and are the most recent state regulations that address the handling of solid 
wastes. The purpose of this regulation is to protect public health, prevent land, air, and water 
pollution, and conserve the state's natural, economic, and energy resources. The regulation 
contains several sections which are directly applicable to biosolids activities. These sections 
include storage, collection and tran'sportation standards (304-200), waste recycling facility 
standards (304-300), general facility requirements (304-405), piles used for storage and 
treatment facility standards (304-420), surface impoundment standards (304-430), and permit 
requirements for solid waste facilities (304-600). 

GROUNDWATER 

WAC 173-200 establishes groundwater quality standards for the state of Washington. The 
primary goal of the standards is to protect and maintain existing and fbture beneficial uses of all 
groundwater, based on the assumption that all groundwater is a potential source of drinking 
water. 

Ecology published implementation guidance for the standards in 1994. While Ecology's initial 
focus is on the land application of wastewater, the standards apply to any activity which has a 
potential to adversely impact groundwater quality. Facilities which are not covered by a general 
permit or regulated by an approved Ecology guideline or policy must perform a hydrogeologic 
study to assess the current condition of the hydrogeologic environment and characterize the 
facility's activities. Monitoring plans are required to define ambient conditions and to determine 
compliance with the standards. Compliance is determined by demonstrating that all wastes meet 
AKART and by complying with Ecology's antidegradation policy. While the antidegradation 
policy allows an incremental increase of contaminant concentrations under specific conditions, it 
prohibits degradation of the state's water up to numeric and narrative criteria. Contingency 
plans are also required to describe actions necessary to remedy the impacts of a violation of the 
standards. 

State groundwater standards may be applicable to wastewater and biosolids management 
activities if there is a potential for transport of contaminants to groundwater. WAC 248-54 sets 
drinking water standards for the state. Biosolids facilities must comply with the more stringent 
groundwater standard for each parameter from WAC 173-200 and 248-54. Assessment of 
groundwater quality in land application projects is not made until the water has passed through 
the root zone and is no longer available for plant uptake. The point of enforcement of water 
quality can be anywhere on the property below the root zone, rather than at a specific place such 
as a monitoring well. 

RCW 90.48 governs the discharge or disposal of industrial, commercial, or municipal liquid and 
solid waste into groundwater. A state waste disposal permit for any such discharge is required. 
Regulations governing onsite disposal systems (WAC 248-96) have also been adopted by the 
Washington State Board of Health under the authority of RCW 90.48. The state has authority to 
issue permits for onsite systems receiving flows of 3,500 or more gallons per day (gpd). Local 
health departments issue permits for smaller systems. 
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In the Snoqualmie Valley, control of individual onsite disposal systems receiving less than 3,500 
gpd rests with the SeattleKng County health department. New residential and nonresidential 
development projects within the county may use onsite disposal systems if required soil and 
density criteria are met and no sewer hookup is available within a specified distance. The county 
reviews designs for new systems and inspects newly completed systems. Currently the health 
department has no regular program of monitoring older existing septic systems. 

Health department regulations require that onsite sewage treatment be installed only on tracts of 
land with sufficient area and proper soils in which sewage can be retained and treated. Within 
the central district of the City of Carnation, sewage disposal areas for existing onsite systems are 
limited, and replacement is not possible due to lack of contiguous area. In some cases, 
commercial onsite systems have been reconstructed on city property. Many of the onsite 
wastewater disposal systems installed prior to 1980 do not meet current EPA standards. 

AIR QUALITY 

The Federal Clean Air Act (FCAA), the Washington Clean Air Act (WCAA), their respective 
amendments, and their implementing regulations govern projects and facilities having significant 
impact on air quality in Washington state. Most of the provisions of the WCAA mirror the 
federal law and authorize Ecology and local air pollution control authorities to implement . 

programs consistent with the FCAA. 

EPA has responsibility over federal regulation of air pollution sources and sets national air 
quality standards. Ecology and nine local air pollution control authorities (APCAs) have state 
authority over air pollution sources. The APCA having jurisdiction over King County and the 
Snoqualmie Valley Cities is the Puget Sound Air Pollution Control Agency (PSAPCA). 
PSAPCA issues source permits and enforces Ecology's uniform minimum air quality standards 
PSAPCA may also set standards that are more stringent than those established by Ecology 
Ecology and PSAPCA regulations supersede the authority of local governments over air 
pollution, but not over nuisance, land use, or health and safety issues. Air quality-related 
permits, permit triggering activities, and contact agencies are summarized in Table 1. 

Since municipal wastewater treatment and disposal facilities of small capacity generally are not 
considered major sources of air pollutant emissions, there are few air quality regulations which 
would apply to such facilities in the Snoqualmie Valley. Recent trends in wastewater facility 
design have included odor control covers over agitated or open treatment process units such as 
clarifiers and aeration chambers, especially if they are very close to neighborhood areas or if local 
odor complaints are expected. PSAPCA is charged with determining whether or not odors 
unreasonably interfere with the use or enjoyment of adjacent properties. Where odor control air 
scrubbers or other "stack" type air treatment equipment are installed, the resulting pollutant 
releases are considered point source emissions and require operating permits from PSAPCA. In 
such cases, PSAPCA is responsible for permitting and inspection of the facility, while Ecology 
provides quality control on emission check stations and oversight to ensure that federal emissions 
standards are met. Flaring or burning anaerobic digester gas in a sludge boiler to heat digesters 
or to provide other process heat also requires a permit from PSAPCA if emissions are from stack 
sources. 
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In Snoqualmie Valley Cities having chlorinated water supplies, chloroform emissions from 
aerated wastewater treatment process units may exceed new source ambient impact levels 
published in WAC 173-460. Such cases may warrant priority pollutant scans andlor toxics fate 
modeling to determine fence-line pollutant levels. Chloroform or other air toxics exceeding 
WAC 173-460 levels may require buffer zones around the plant, covering, scrubbing, or other 
control methods. Such fence-line determinations are typically not of issue in remote sites having 
adequate buffer area. 

Additional air quality regulatory requirements affecting Snoqualmie Valley wastewater treatment 
facilities are not anticipated in the near fbture. New source performance standards for landfills 
are currently being rewritten and are expected to be published in the Federal Register soon. 
However, these standards will not apply to wastewater treatment plants unless they include 
operating sludge incinerators. Federal presumptive maximum achievable control technology 
standards may be proposed in the fbture for new wastewater treatment plants but will only apply 
to plants of over 200-mgd capacity. 

WATER REUSE 

The overriding consideration in developing a reuse system is that the quality of the reclaimed 
water be appropriate for its intended use. Higher level uses, such as irrigation of public 
access parks, school yards, and golf courses, require a higher level of wastewater treatment 
prior to reuse than will lower level uses, such as pasture irrigation. 

Currently, there are no federal regulations directly governing water reuse practices in the 
United States. Water reuse regulations have, however, been developed by many of the states. 
These regulations vary considerable from state to state. Some states, such as Arizona, 

~alifomia,'Florida, Oregon, Texas, and Washington have developed regulations that strongly 
encourage water reuse as a water resources conservation strategy. These states have 
developed comprehensive regulations specifying water quality requirements, treatment 
processes, or both for the full spectrum of reuse applications. The objective in these states is 
to derive the maximum resource benefits of the reclaimed water while protecting the 
environment and public health. 

The state of Washington Water Reclamation and Reuse Interim Standards protect public 
health by requiring a specific level of water quality and treatment corresponding to each 
beneficial use of reclaimed water. Four classes of reclaimed water allowed, as appropriate, 
for a variety of irrigation, commercial, industrial, and other beneficial uses. Class A 
Reclaimed Water has the highest level of treatment and quality, requiring oxidation 
(secondary treatment), coagulation, filtration, and disinfection, with a median number of total 
coliform organisms not exceeding 2.2 per 100 ml. Reclaimed water Classes B, C, and D 
require oxidation and disinfection, with median numbers of total colifonn organisms not 
exceeding 2.2, 23, and 240, respectively, per 100 ml. Class A Reclaimed Water would be 
required for open access area landscape irrigation (e.g., golf courses, parks, playgrounds, 
schoolyards, and residential landscapes) in the Snoqualmie Valley Cities, while Class C 
Reclaimed Water would be allowed for restricted access areas irrigation (e.g., cemeteries and 
roadway landscapes). 



In addition, the Washington reuse standards include requirements for treatment reliability to 
prevent the distribution of any reclaimed water that may not be adequately treated because' of 
a process upset, power outage, or equipment failure. Reliability requirements include 
provisions for alarms, standby power supplies, multiple or standby unit treatment processes, 
emergency storage or disposal provisions, and standby replacement equipment. 

The Washington standards also include operations, sampling and analysis, engineering report, 
and use area requirements, as well as general requirement of design. Dual distribution 
systems (i.e., reclaimed water distribution systems that parallel a potable water system) must 
also incorporate safeguards to prevent cross connections of reclaimed water and potable water 
lines and misuse of reclaimed water. For example, piping, valves, and hydrants must be 
marked or color-coded to differentiate reclaimed water from potable water, and backflow 
prevention devices must be installed. 

Washington Senate Bill 5606, an amendment to the 1992 Reclaimed Water Act which 
mandated the state development of the above-described reuse standards, passed in May 1995. 
This bill further encourages the use of reclaimed water to replace potable water in nonpotable 
applications, to supplement existing surface and groundwater supplies, and to assist in 
meeting the future water requirements of the state. The bill allows reclaimed water intended 
for beneficial reuse to be discharged for streamflow augmentation, allows reclaimed water to 
be beneficially used for surface spreading (i.e., the controlled application of water to the 
ground surface for the purpose of replenishing groundwater), and allows Class A Reclaimed 
Water to be beneficially used for discharge into created wetlands (i.e., wetlands intentionally 
created from nonwetland sites to produce or replace natural habitat). In Addition, the bill 
mandates the state development of additional reuse standards for the discharge of reclaimed 
water to wetlands (including natural wetland areas) and for direct recharge of groundwater 
using reclaimed water by June 30, 1996 and December 31, 1996, respectively. 
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Table 1. Permit Requirements Arranged by Resource category 

PERMIT NAME TRIGGEWACTIVITY CONTACT AGENCY 

Air Quality 

Emitting pollutants into the air Air Contaminant Source 
Registration 

Ecology 

Air Quality Permit (Open 
Burning) 

Open burning of any kind Ecology or local air 
authority 

Burning Permit (Fire 
Protection) 

Burning forest slash, starting recreational fires Natural Resources 

New Source Construction 
Approval 

Releasing contaminants into air Ecology or local air 
authority 

Prevention of Significant 
Deterioration ( E D )  

Increasing air contaminants in an area (generally 
more than 100 tons per year) 

Ecology 

Solid Fuel Burning Device 
Standards 

Using woodstoves, fireplace inserts, or other 
burning devices 

Aquatic Resources 

Aquaculture Permit and 
Aquaculture Disease 
Control 

Culturing food fish, shellfish, and certain aquatic 
animals 

Department of Fisheries 

Aquatic Lease Using state owned aquatic lands (includes harbors, 
state tidelands, shorelands, and beds of navigable 
waters) 

Natural Resources 

Coastal Zone Management 
Certification 

Fish Screen Requirement 

Hydraulic Project Approval 

Conducting Corps authorized projects and/or 
applying for certain federal permits or funding 

Federal 
government/Ecology 

Taking water into a water-diversion device Fisheries 

Preforming work that uses, diverts, obstructs, or 
changes the natural flow or bed of state waters 

Fisheries or Wildlife 

Archaeology and Historic Preservation 

Archaeological Excavation 
Permit 

Excavation altering Native Indian archaeological 
resources or grave sites 

Department of Community 
Developnie~~t 

Section 106 Review Receiving federal funding, license, or permit; o r  
undertaking federal project 

Departmerit (lf C c ) r n ~ i ~ u ~ ~ i t y  
Development 



Table 1. Permit Requirements Arranged by Resource Category 
(Continued) 

PERMIT NAME CONTACT AGENCY 

CityICounty Environment 

Building Permit Constructing or making additions to permanent Local government 
buildings 

Conditional Use Permit Undertaking development when special conditions Local government 
require consideration 

Floodplain Development Constructing within identified floodplain Local government 
Permit 

Miscellaneous Local Operating a commercial or private business Local government 
Permits 

Noise Ordinances Exceeding established noise levels Local government 

Shoreline Permit Developing or constructing within shoreline Local government 

Subdivision Approval Dividing land for residential or other purposes Local government 

Zoning Code Variance Requesting variance from an ordinance that will Local government 
impose a specific and unusual hardship 

Hazardous/Dangerous/Solid Waste 

Certification of Inspectors Working as a solid waste incinerator or landfill Ecology 
of Solid Waste Incincerator facility inspector 
and Landfill Facilities 

Certification of Operators Working as an operator of a solid waste incinerator Ecology 
of Solid Waste Incinerator or landfill facility 
and Landfill Facilities 

Dangerous Waste Generating waste that may be designated as a Ecology 
Designation regulated hazardous waste 

Dangerous Waste Permit Handling dangerous waste Ecology 

Emergency Planning and Businesses pomessing hazardous substances Ecology 
Community Right to Know 

Generator/Transporter Generating and transporting ha~ardous waste Ecology 
Identification Number and 
Reporting Requirements 

Hazardous Waste Release Spilling or releasing ha7,ardous substances Ecology 
Notification 

Underground Storage Tank Installing an underground storage tank, and/or Ecologv 
Notification having an existing underground tank on-site 



Table 1. Permit Requirements Arranged by Resource Category 
(Continued) 

PERMIT NAME 

Hmardous/Dangerous/Solid Waste (Continued) 

Waste Ere Carrier Hauling tires to and/or owning tire storage site Licensing 
License/Waste Ere Storage 
Site Owner License 

Land Resources 

Forest Practices Approval Conducting forest practices such as harvesting, Natural Resources 
reforesting, or road building 

Surface Mine Permit Surface mining Natural Resources 

Livestock 

Public Livestock Market 
License 

Animal Feeding 
Operations, NPDES/Waste 
Discharge Permit 

Commercial Pesticide 
Applicator License 

Commercial Pesticide 
Operator License 

Private Commercial 
Applicators License 

Public Pesticide Operator 
License 

Accreditation of 
Environmental Laboratories 

National Pollutant 
Discharge Elimination 
System (NPDES) Permit 

On-Site Sewage Disposaf 
Permit 

State Waste Discharge 
Permit 

Operating a public livestock market 

Conducting concentrated animal feeding operation 
that discharges to state or federal waters 

Pesticides 

Operating a business that applies pesticide to your 
or your supervisor's land 

Applying pesticides as a government employee 

Applying or supervising application of pesticide to 
your or your supervispr's land 

Applying pesticides as a government employee 

Water Quality 

Environmental laboratories providing water 
quality data to Ecology 

Discharging pollutants, through a point source, 
into surface waters 

Treating and disposing of sewage through septic 
tanks and s~tbsurface disposal fields 

Discharging industrial/comniercial/n~~~icipal 
waste to water bodies, o r  industriaI/commerciaI 
waste into municipal sewer system 

Agriculture 

Ecology 

Agriculture 

Agriculture 

Agriculture 

Agriculture 

Ecology 

Ecology 

Ecology Health (state), and 
local I~ealth departments 
(depenciing on design flow) 



Table 1. Permit Requirements Arranged by Resource Category 
(Continued) 

PERMIT NAME 

Temporary Modification of 
Water Quality Criteria 

Wastewater Plant 
Operator's Certification 

Water Quality Certification 

Dam Safety Approval 

Public Water Supply 
Approval 

Reservoir Permit 

Water Right Permit 

Water Well Construction 
and Operator's License 

Waterworks Operator 
Certification 

TRIGGEWACTIVITY 

Water Quality (Continued) 

Construction violating water quality criteria for 
short time; also, applying aquatic pesticides 

Working as a waste treatment plant operator 

Applying for federal pemit if project might result 
in discharge to surface water 

Water Resources 

Constructing, modifying, or repairing dams 

Building/modifying public water systems 

Constructing a barrier across a stream, channel, or 
watercourse 

Appropriating water (tapping into surface or 
ground water resources) 

Operating a water well construction business 

Work as a waterworks operator 

CONTACT AGENCY 

Ecology 

Ecology 

Ecology 

Ecology 

Health (state, or local 
health department) 

Ecology 

Ecology 

Ecology 

Health 
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Abstract 

The Snoqualmie is a rives system with high water quality and multiple aquatic resources located 
within 15 miles (24 km) of the Seattle-Bellevue metropolitan area. The Snoqualmie River Valley is 
undergoing rapid changes in land use with additional waste load discharges projected for the river. 
Since 1989, the Washington State Department of Ecology has conducted several water quality 
investigations on 44.5 mi (71.6 km) of the lower river basin to define present and potential water 
quality problems during the summer low flow season. These investigations and water quality 
simulations, using the model QUAL2E, have resulted in estimating load capacities for biochemical 
oxygen demand (BOD), ammonia, and fecal colifok during the critical low flow months of August 
through October. Additional monitoring is also recommended to develop soluble reactive phosphorus 
(SRP) loading capacities in the future. The loading capacities will require waste load allocations 
(WLAs) of BOD and ammonia when the three existing municipal wastewater treatment plants 
(WWTPs) expand. Implementation of a nonpoint source (NPS) management plan for the mainstem 
and some tributaries will be necessary immediately to meet Class A fecal wliform criteria, and to 
meet BOD and ammonia load allocations (LAs). Interim point and nonpoint source SRP monitoring 
and future water quality-based effluent limits on phosphorus are likely to maintain high quality surface 
waters. A phased total maximum daily load (TMDL) was recommended to make adjustments to the 
WLAsfLAs as NPS controls are implemented, and as additional water quality and growth pattern data 
become available. 

Background 

Total Maximum Daily Loads (TMDLs) 

Section 303(d) of the federal Clean Water Act requires states to identify waterbodies that are water 
quality limited (i.e. waterbodies that do not meet, or are not expected to meet, applicable water 
quality standards after sources have undergone technology-based controls). The United States 
Environmental Protection Agency (USEPA) also encourages states to protect good quality waters 
which are threatened with degradation (USEPA, 1991a). Both types of waterbodies are primary 
candidates for total maximum daily load (TMDL) evaluations. 
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The TMDL is a mechanism for establishing water quality-based controls on all point and nonpoint 
sources (NPS) of pollutants within a water quality-l~lmited basin, sub-basin, or hydrographic segment. 
The TMDL evaluation uses monitoring data and water quality models to estimate the pollutant load 
that a waterbody can receive and continue to meet water quality standards. This loading capacity is 
then apportioned -among all p i n t  sources through waste l od  allocations (WLAs), and among NPS 
and background sources through load dlocations &As). The TMDL is defined by USEPA as the 
sum of all WLAs, LAs, and any safety margin. R.re margin of safety can incorporate future growth 
options or data and modeling uncertainty. 

Where a large NPS component is bcIuded in the TMDL, or where data contain a high degree of 
uncertainty, a phased TMDL approach is appropriate (USEPA, 1991a). The loading capacity, WLAs, 
and LAs are refined in a phased TMDL as specific NPS problems undergo control measures, and as 
additional data are obtained. 

The bading capacities, %A, and LA remmrnendtltions are presented to dischargers and the public, 
and are subject to mmment and revisions. Upon alpproval, the TMDL with its associated WLAs and 
LAs are implemented through NPDES permits, NPS action plans, and grant pr~jects. A phased 
TMDL also contains an implementation schedule for monitoring and review. 

The SnoquaImie River system is highly valued for its recreational, aquatic habitat, and domestic water 
supply uses. The basin was targeted by the Washington State Department of Ecology (Ecology) for a 
TMDL evaluation because it is located within 15 miles of the Seattle-Bellevue metropolitan area, and 
it is expected m undergo an era of sapid growth as the metropolitan area expands (King County 
Planning, 1988). The communities of North Bend, Snoqualrnie, Fall City, Carnation, and Duvalf are 
located in the lower basin, and have historically relied on agricultural and logging based economies. 
Now they are becoming the focal points for mideatid, commercial, and industrial projects which 
require increased wastewater services. Additional wastewater and NPS impacts from land use 
changa threaten to degrade water quality in the basin. A study of the lower Sndqudmie River was 
necessary to describe baseline water quality, identify current problems, and to establish any TMDLs 
necasary to maintain wd protect a high level of water quality for existing beneficial uses, 

This report is a culmination of work by Ecology's Environmental Investigations and Laboratory 
Services (EILS) Program. EIES' involvement began with a 1989 low flow water quality study of the 
Snoqrialmie River (Joy et d., 1991). Some recommendations from that study were implemented with 
specific monitoring snd follow-up investigations over the following three years (Appendix A; Das, 
1992; Hopkins, 1992; Patterson arid Dickes, 1993:~ This report summarizes the findings of the past 
work, and outlines the recommendations to cornpErtte TMDLs for the lower Snoqualmie River basin. 

Study Area Description 

The Snoqualmie River system drains 700 square miles (mi2) [1,813 square kilometers (km31 in King 
and Snohomish htiesb&re..meeting-the-wknmish. River- t(~~~eateAe.Snohomish River 
(Figure 1). The upper basin, the area above the three forks confluence at North Bend, is mostly 
forest land managed privately and by the U.S. Forest Service; commercial and residential pockets in 
the upper basin are becoming more common along the Interstate 90 corridor. Population centers and 
mixed agricultural uses suck as dairies, berry fields, pastures, and row crop fields are numerous in 
the lower valley. Wildlife reserves, golf courses, and other recreational facilities are also present 
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Figure 1. Location of the Snoqualmie River low flow study and total maximum 
daily load (TMDL) evaluation within the Snohomish River basin. 

Scale - 
Approximately 5 miles 
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along the river. The slopes and upland subdrainage areas of the lower valley have supponed forestry 
and water supply uses, but are being canvmed to residential developments. Snoqualmie Falls, a drop 
of 268 feet (81.7 m), is a predominant feature of the river at river mile (RM) 40.4. The Tolt River, 
which drains a 101 mi2 (262 km3 basin, is the largest tributary to the lower river. 

The Snoqualmie River and its tributaries are designated Class A waters from the mouth to the west 
border of Twin Falls State Park at river mile (RM) 9.1 on the South Fork (Figure 1). The entire 
Middle Fork and North Fork Snoqualmie Rivers, and South Fork Snoqualmie River above RM 9.1 
are Class AA waters. The South Fork Tolt River system is dso  Class AA, with a special condition 
on the South Fork Tolt (a Seattle water supply) above RM 6.9 prohibiting any waste discharge. The 
criteria and beneficial uses for these waterbody classifications are summarized in Table 1. 

The study area is located in the lower 44.5 miles (71.6 km) of the river from RM 2 of the South Fork 
Snoqualmie Rivet above North Bend (elevation 430 feeu'131 meters), to the confluence of Snoqualmie 
River with the Skykomish River at Monroe (elevation 15 ft.14.6 m) (Figure 2). me lower river was 
the focus of Ecology's efforts because permitted wastewater discharge are present, multiple beneficial 
uses are supported, land use patterns are rapidly changing in the subdrainages, and riverside 
communities are experiencing rapid population growth. 

Ecology staff assumed impacts from point source discharges and some NPS would be most evident in 
the lower river during the summer-fall low flow season. Other NPS impacts would be more evident 
during higher run9ff periods, but they were not considered in this study. Assessment of the lower 
river subdrainages was limited to summarizing tributary impacts on the mainstem river. Future 
studies may cover these additional issues as resources and priorities allow. 

There are six permitted wastewater discharges in the study area (Figure 2). Effluent limits for each 
National Pollutant Discharge Elimination System (NPDES) or state discharge permit are presented in 
Table 2. Three NPDES permits regulate municipal wastewater treatment plant (WWTP) discharges 
from the communities of North Bend, Snoqualmie, and Duvall. One state permit regulates process 
and stormwater discharges to and from the Weyerhaeuser mill pond. A permit covers the Washington 
State Department of Fisheries and Wildlife hatchery at Tokul Creek. The domestic wastewater and 
dairy manure from the Carnation Research Farms are applied to spray fields after treatment under 
limits set by a state permit. The three municipal plants discharge directly to the Snoqualmie River 
throughout year. 'The Weyerhaeuser mill pond discharges intermittently to the river as the pond level 
clears the outlet weir. The Tokul Fish Hatchery discharges to Tokul Creek. The Carnation spray 
fields are located in the Ames-Sikes Creek subdrainage, but direct discharge of wastewater to surface 
waters is not allowed. 

Nonpoint source problems in several lower river subdrainages have been documented from 
agricultural, residential and silvicultural areas. The King and Snohomish Conservation Districts,. 
state, tribal, and local government agencies have worked to control them. However, watershed or 
sub-basin nonpoint management plans have not been written or implemented in the study area. 
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Figure 2. Snoqualmie River low flow study and TMDL 
evaluation area 1989 and 1991. 
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Table 2. Wartawatar dirchargerr in the Snoqualmie River total maximum daily load (TMDL) study area with National Pollutant 
Dirchargar Elimination Systam (NPDES) and state permits. 

Flow BOD Solidr . Ammonla Facal Collform 
NarmlParmlt No. Irruad Explra !MOD) Monthly Waakly Monthly Waakly Monthly Weakly Monthly Waakly pH 

City of Duvall 1992 1997 0.9 30 mglL 45 mglL 30 mglL 45 mgiL 5 mglL 8 mglL ' 200 100 6-9 
WA-002951-3 226 lbslday 340 Ibslday 226 lbslday 340 lbslday 

Carnation Rarearch 1985 1990 30 m g L m  ' 45 mgL '  ' 30 mglL 45 mglL -- -- -- -- 6.5-8.5 
Farmr 
ST5139 

Warhington Stata Dept. 1990 1995 4.55 
of Fisheriar and Wildlifa 
Tokul Firh Hatchery 
WAG13-3004 

r 
5 mglL 15 mglL -- 

composite instantansous 
100 mglL on pond drawdown 

Settleable: 0.1 mLlL weakly average 
1.0 m L L  on pond drawdown 

Town of Snoqualmia 1977 1982 .213" 60 mglL 90 mglL 70 mglL 105 mglL -- - 200 400 6.5-8.5 
WA-002240-3 107 lbslday 160 lbslday 125 lbslday 187 lbslday 

Weyarhaeurar Co. + 1986 1991 1.73++ -- 
Mill and Log Pond 
WA-000173-21 

20 mglL + + 
228 lbslday 

1 10 mglL -- - - - 6-9 
0,585 Ibslday 

City of North Bend 1987 1992 0.4 30 mglL 45 mglL 30 mglL 45 mg1L -- - 200 400 6-9 
WA-002935-1 100 lbslday 150 lbelday 

' Application rata of mixed livestock manure and sanitary wastewater: 13,600 gal.lacra. 
' ' Limit8 apply to sanitary webtowater only. 
"' Avaraga dry waathar flow; paak flow 0.619 MGD. 
+ Mort recent permit is baing contasted. 
+ + Daily maximum limit. 



Project Goals and Objectives 

The goals of this study are to protect the water quality and aquatic communities in the Snoqualmie 
River, and to enhance the water quality of those areas not consistently meeting standards. To reach 
these goals, the following objectives were formed: 

evaluate low flow period water quality in the Snoqualmie River system by analyzing 
historical data and conducting synoptic and routine water quality monitoring surveys, 
construct a mathematical water quality model of the system to understand some basic water 
quality relationships and predict the response of the river to different types of wastewater 
loading under critical low flow conditions, 
develop loading capacities for those waterbodies which are threatened by degradation from 
point and nonpoint sources (NPS) during low flow conditions, and 
recommend how the TMDLiWLAILA process can be applied by Ecology and local 
communities to reduce the impact of wastewater on the Snoqualmie River system. 

Historical water quality data had indicated potential violations of Class A standards for dissolved 
oxygen (D.O.), pH, fecal coliform, and aesthetic values (e.g., nutrient enrichment) (URS, 1947; PEI 
Consultants, 1987; Ecology, 1988; Thornburg et d., 1991; STOFET, 1993). Therefore, these 
conventional pollutants were selected as the focus of the study, and only limited efforts were put 
towards evaluating problems from chlorine, metals, and pesticides toxicity. 

Historical Data and Critical Conditions 

. One objective of Ecology's studies has been to review historical data and collect additional 
information to determine the water quality characteristics of the river. These data assessments 
identified portions of the study area that did not meet standards or were potentially sensitive to 
contaminants. The assessments also provided the raw data for estimates of critical low flow design 
conditions; estimates for headwater and source flows, physical channel characteristics, temperatures, 
pHs, and background chemical concentrations. These inputs were used in a steady-state water quality 
model or in general mixing zone evaluations to determine contaminant concentrations and allowable 
loading capacities- that avoid water quality criteria violations. 

Ecology has long-term water quality monitoring stations at RM 23 and RM 42.3, and has also 
monitored an additional seven stations at monthly intervals for at least four months from 1990 to 1992 
(Hopkins, 1992; STORET, 1993). Data from Joy et d. (1991) intensive surveys in 1989 were 
supplemented with similar ETLS surveys in 1991 (Appendix A; Das, 1992). In addition, a bacterial 
study was conducted by EILS at swimming areas in the lower valley (Patterson and Dickes, 1993), 
and a eutrophication criteria study is in progress (Joy, 1993). Water quality and ground water 
resource data have been collected from the Snoqualmie River system by others (URS, 1977; PEI 
Consultants, 1987;Thornburgh er d.;'I991 i Puget Sound Power an8 Light;- 1991 ; Lane er al., 1993; 
Turney et cd., in press). The assessments based on these data are summarized in this section of the 
report. 

- - 
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Discharge 

Two long-term U.S. Geological Survey (USGS) stations located along the mainstem at RM 23 and 
RM 40 provided daily discharge data (EartbInfo, 1992) (Figure 2). Long-term USGS discharge 
stations on the Middle, North, and South Forks of the Snoqualmie River, the Raging River, and the 
Tolt River also provided discharge data. Other smaller tributaries or key reaches on the mainstem 
have had periods of flow measurement concurrent with long-term gage sites. Extended low flow 
records were generated for these reaches by performing regressions with long-term stations (Joy er 
al., 1991). 

The lowest flows in the mainstem Snoqualmie River occur in the months of August, September, and 
October (Figure 3). Lower flows mean less dilution and longer residence times for pollutants, and 
more sensitivity of the river to solar warming. Some regulation of flows occurs at the City of Seattle 
water supply reservoir on the Tolt River system, and at Snoqualmie Falls at the Puget Sound Power 
and Light Company (PP&L) hydroelectric facility. Routing and storage of water at Snoqualmie Falls 
is being negotiated under PP&Lvs license renewal and new project modification application with the 
Federal Energy Regulatory Co'mmission. 

Ecology has established an instream flow protection program with consumptive appropriation limits 
for some surface waters of the Snoqualmie River basin in Chapter 173-507 (WAC). These 
consumptive use limits are more restrictive (higher flow limits) than the sevenday ten-year'(7Q10) 
m u a l  low flow, or sevenday twenty-year (7420) seasonal low flow statistics used to evaluate 
TMDL critical conditions (Table 3). However, the consumptive limits are not generally applicable 
towards regulating waste water dilution and dispersion in this river system. The 7420 low flow for 
the months of August, Septeinber, and October will be used for the Snoqualmie River TMDL 
evaluations. The 7420 provides a seasonal risk equivalent to an annual 7410 (GKY-and Associates, 
1984). 

Temperature, Dissolved Oxygen, and pH 

Peak water temperatures and minimum dissolved oxygen concentrations occur in the months of July 
and August (EarthInfo, 1992; STORET, 1993). High water temperatures can naturally create lower 
D.O. &ncentrations because of decreased gas solubility. However, primary productivity also 
increases in summer. Photosynthesis can create D.O. supersaturation during the day, and respiration 
can cause depressed D.O. concentrations at night in productive reaches. Oxygen demand rates also 
increase with temperature and can cause greater oxygen depletion. Furthermore, D.O. losses from 
lower reaeration rates can occur when velocities are reduced in pool areas during low flows. 

Instream temperatures in several areas of the study area do not meet Class A and Class AA criteria 
(Table 4). Excursions over the criteria are seasonal and not caused by point or nonpoint thermal - 
wastewater inputs. Several physical conditions create elevated temperatures through direct solar 
heating.. Theseeonditionsinclude: 

channelization for flood control has decreased velocities in some reaches, 
riparian cover has been reduced by land development and for flood control, and 
long, shallow, exposed reaches are naturally sensitive. 
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Table 4. Portions of the Snoqualmie River system listed in Washington State's 1992 305@) report for exceeding water 
quality standards (Ecology, 1992: Appendix E). 

WATERBODY WATERBODY NAME SOURCE PARAMETERS EXCEEDING 
NUMBER CRITERIA 

1 WA-07-1060 . Snoqualmie River Nonpoint pH, Fecal Coliform, Temperature 

W A-07- 1062 Cherry Creek Nonpoint pH, Fecal Coliform 

1 WA-07-1066 Ames Creek Nonpoint pH, Fecal Coliform 

WA-07-1100 Snoqualmie River , Nonpoint pH, Fecal Coliform 

WA-07- 1 102 Patterson Creek Nonpoint Dissolved oxygen, pH, Fecal Coli form 

WA-07- 1 108 Kimball Creek Nonpoint Fecal Coliform 



D.O. sensitive environments in the mainstem and tributaries were identified from the EILS surveys 
and historical data sources. The pools above Snoqualmie Falls, upstream of the Tolt River, and on 
the last three'miles of diked river channel have slow velocities, low reaeration rates, high sediment 
oxygen demand potential, high temperatures, and the lowest D.O. concentrations. D.O. 
concentrations below the Class A criterion of 8.0 mg/L have been recorded in the pool above 
Snoqualmie Falls (PEI, 1987; PP&L, 1991). Ecology monitoring at RM 2.7, near the confluence of 
the Skykomish River, recorded a midday D.O. concentration of 8.4 mg/L at a temperature of 21 "C 
(STORET, 1993). Based on diurnal data collected in the same reach during the 1989 and 1991 EILS 
surveys, the minimum D.O. concentration that day was probably lower than the 8.0 mg/L criterion. 
Some of the smaller tributaries can be easily overwhelmed by oxygen demanding materials because of 
their poor dilution potential. D.O. violations have been observed by researchers sampling in Kimball, 
Patterson, and Cherry Creeks (Thornburgh et d., 1991; Lane et al., 1993). 

Historical data indicate slightly higher mean pH values in the river during the months of August 
through October (STORET, 1993). Again, instream primary productivity can result in large diurnal 
pH swings. Higher pH values also increase the toxicity of ammonia to aquatic organisms. Several 
waterbodies are listed with pH Class A criteria violations (Table 4). High pH values @eater than 
Class A criterion of 8.5) observed in the Raging River could be caused by benthic algae productivity. 
The source of the algal stimulation has not been intensively investigated by Ecology. The mainstem 
Snoqualmie River, Cherry Creek, and Patterson Creek have had pH levels lower than the Class A 
criterion of 6.5, generally outside the low flow period (Thornburgh et al., 1991). . 

Fecal Coliform Bacteria 

Fecal coliform bacteria counts violate Class A and AA criteria at various times of the year in the 
Snoqualmie basin (URS, 1977; Thornburgh, et d., 1991; STORET, 1993). During dry periods (late 
July through October) less water is available for dilution, so violations occur when fecal wastes are 
directly discharged into the river or tributaries. During extended rainstorms or flood conditions, fecal 
wastes are washed into water courses directly off the land. Ames Creek, Cherry Creek, Kimball 
Creek, Patterson Creek, Raging River, and portions of the mainstem Snoqualmie River do not meet 
Class A standards because of fecal coliform violations (Table 4). Joy et d. (1991) found both 
nonpoint (NPS) and point sources contributing to the bacteria1 problems in the mainstem Snoqualmie 
River in 1989. However, Das (1992) reported reductions in point source bacterial loading in 1991 
through significant improvements in effluent disinfection at the three main sewage treatment plants. 
Nonpoint sources were still creating localized bacterial contamination problems in both 1991 
(Appendix A) and 1992 (Patterson and Dickes, 1993). 

Nutrients 

Increased phytoplankton, periphyton, and macrophyte productivity occur during periods of warmer 
water temperatures, stable periods of low to moderate water velocity, high water clarity, longer 
daylight hours,--lew pepdationsof .grazing-organisms; and- adequateautrientavailability . These 
conditions can potentially be met on the Snoqualmie River from late July through October. However, 
Joy et al. (1991) suggested that low concentrations of inorganic nitrogen and dissolved phosphorus 
were generally limiting productivity and preventing eutrophication problems in most of the mainstem 
Snoqualmie River. In EILS's 1989 and 1991 surveys (Joy et uf., 1991; Appendix A, Table Al), the 
average soluble reactive phosphorus (SRP) concentration for mainstem stations was 4 pg/L. Water 
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column cl~lorophyll o concentrations were below 0.1 mglm'. Lightdark bottle experiments also 
indicated measurable phytoplankton production was low. Periphyton biomass measurements taken at 
rnainstem szatbns were far below a nuisance guideline of 100 - 150 nag chlorophyll aim2 suggested by 
researchers (Homer et d., 1983; Welch et d., 1988). 

On the other hand, nutrients appeared to be having an effect on biomass in some Iimited areas of the 
mainstem. Large macrophyte beds were present in the pmis above the confiuences with the Tolt and 
Skykomish Rivers. The mainstem reach between Snoqualmie Falls and the Raging River, affected by 
nutrient inputs from the Snoqualmie WWTP, Tokul Creek, md other sources showed rapid SW 
uptake by the benthic community and the greatest gross productivity as measured through diurnal 
D.O. monitoring. 

Many tributaries also showed signs of nutrient enrichment (Thornburgh et d . ,  1991; Joy et d . ,  
1991). Periphyton biomass measurements in rhe South Fork Snoqualmie River below the North Bend 
WWTP exceeded the nuisance guideline, probably in response to the effluent phosphorus. Ames- 
Sikes Crwk, Patterson Creek, Tuck Creek, and Chemy Creek had elevated nutrient concentrations 
and visual evidence of heavy periphyton growth. 

Ammonia and Chlorine 

Ammonia toxicity occurs near wastewater sources when high pH, elevated background ammonia 
concentrations, low dilution, and high temperatures are present. The ammonia concentrations with 
the greatest toxicity potential during: the surveys were from the Duvall WWTP and Arne-Sikes Crek  
(Joy et dm,  1991; Das. 1992; Appendix A, Table A1). The other municipal WWTPs and NPS also 
noticeably raised ammonia bncentrations in localized mainstem areas and in tributaries. Otherwise, 
ammonia concentratiens at most of the rnainstem St~oqualmie River stations during the 1989 low flow 
season were between 10 pg/L and 30 pg/L (Joy et d . ,  1991), and less than 10 pg/L in 1991 
(Appendix A, Table Al). 

Chlorine toxicity can occur below municipal treatment plant outfal!s during periods of low flow. Low 
total chlorine residual (TRC) concentrations can be difficult to balance with adequate disinfection 
when effluents contain algae or heavy solids concentrations. Heffner (1991) reported a wide range of 
TRC vdues (< 0.1 - 1.3 mgL) for WWTP effluents sampled during the 1989 EIES surveys. When 
concentrations were low, effluent'fecal coliform NPDES permit limit were often exceeded. Das 
(1992) reported TRCs of 0.2 - 2 mg/L in the 1991 EILS survey, and all fecal coliform NPDES limits 
were met. ,High TRC concentrations could create potentially toxic conditions in effluent mixing 
zones, especially since current outfall placements do not effectively disperse effluents during low flow 
conditions. 

Critical Conditions Summary 

Most low flow-critic3conditions-for-eentamirrantt.1oading~d -dads -violations occur during the 
months of August, September, and October. The contaminant concentrations and ancil%ary parameters 
used to determine Ioading capacities are summarized for key reaches, tributaries, NPS and point 
sources in Table 5. 
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Tnble 5. Snoqualmie River Q U A U E  model critical conditions for selected parametern from major river. tributary, 
poinl and nonpoint nources. River nnd tributary flown are seven-day, 20-year lows for August through Qctohes. 

North Bend WWTP 
North Bad W W P  ** 

Toll River 66 - -- 9.9 0.01 0.001 0.6 2 5 I5 

Camtion WWTP ** 0.3 1 - - 6 IS 5 45 4000 7000 400 

AmenSiken Creek 2.1 - A 8 0.19 0.54 3 300 870 6550 

Mninrtem Nonpoint Source 0.3 -- - 2 15 30 90 1408 4000 300000 

Snoqurlmir RM 10.7 465 20.3 7.8 -- -- - -- -- -- -- 
Duvrll WWTP*** 0.54 -- - 6 8 5 45 4000 7000 400 
Duvrll WWTP*** 1.16 -- - 6 8 5 45 4000 7000 400 

Mainntem Nonpoint Source 0.15 - - 2 I5 30 90 1400 4oOo 300000 

Cherry Creek 5 - - 8.5 0.04 1 0.2 1.4 13 37 530 

Mrinntem Nonpoint Source 0.1 -- - 2 15 30 90 1400 4000 300000 

Snoqunlmie RM 0.2 475 20.5 7.8 -- -- -- -- - - 
Maximum monthly average flow obnetved in the months o f  August through October (1989 - 1993). 

.* Proposed or projected growth scenario: dry wuther monthly average flow. 
*** Duvrl l  W W P  ham recently ex rnded and is permitted to discharge 1.39 c f i  (0.9 MOD). Maximum monthly 

dry wuther flown for n u r  nnd Par future were estimated. 



As stated earlier, the seasonal 7420 low flow statistics were calculated for the major river and 
tributary flow inputs. Background and tributary water quality parameters were selected at the 
appropriate seasonal 90h or 1 P  percentiles of large monitoring records, or the highest or lowest 
values observed during the field surveys previously mentioned. Municipal point source BOD, 
ammonia, and fecal colifom values were oaken from weekly or maximum permit limits. Maximum 
monthly average and maximum daily WWTP flows for August through October were calculated or 
estimated from available records. Technology-based treatment data were used to wtimate WWTP 
nutrient concentrations. 

Waste loads from Weyerhaeuser, Tokul Fish Hatchery, and Carnation Farms were not assessed for 
the low flow period. Weyerhaeuser Mill Pond does not normally discharge to the river during the 
low flow period, so its discharge is represented only by an insignificant place holding value in the 
loading assessment. Tokul Fish Hatchery and Carnation Farms were not assessed in the field 
surveys, so their contributions are assumed to be unquantified portions of Tokul Creek and Ames- 
Sikes Creek loads. 

Contaminant concentrations fiom mainstern NPS were characterized by Joy er al. (1991), and the 
NPS input volumes and locations were based on 1991 field data. Since they are gross allotments of 
NPS and not specific source types, only the volume of the NPS inputs will be manipulated in the 
model for load allocations. 

TMDLJWLAILA Development 

The ReEd data indicate most k c h e s  of  the Snoqualmie River study area meet applicable Class A and 
Class AA water quality standards during low flaw periods. Temperatures and dissolved oxygen 
concentrations at some mainstem sites do not meet Class A criteria, but the contribution of waste 
sources from human activities compared to natural background sources is not known. NPS and 
poorly dispersed WWTP effluent create most of the localized bacterial and nutrient enrichment 
problem on the mainstem, and in some tributaries. Municipal point source load contributions in 
1989 and 1991 appear to be fairly minor, except for the North Bend WWTP nutrient loads to the 
South Fork Snoqualmie Rives. However, increased wastewater input faom growing communities in 
the basin, and existing NPS problems could expand areas of degraded water quality. A TMDL 
evaluation is needed to maintain and protect the high water quality and valuable aquatic communities 
found throughout most of the basin, and to direct restoration of those areas not meeting standards. 

The Snoqualmie River TMDL evaluation has been conducted in two stages. Joy er d. (1991) 
performed the first stage with a low flow assessment: 

a Sensitive reaches within the basin were identified, especially those not meeting water quality 
standards. Reaches impaired by point and nonpoint sources were identified. Background and 

- NPS-load -wntibutions-were estimated: - -6umt-p in t  *our- -loads -were calculated, and 
future loads from new or expanded WWTPs were estimated. 

a QUAL2E, a onedimensional steady-state numerical model, was calibrated using 1989 low 
flow survey data. Total phosphorus, D.O., ammonia, and fecal coliform bacteria profiles in 
the river were simulated under a variety of scenarios. 
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Based on field data and model results, a full TMDL evaluation and WLALA analysis was 
recommended for the low flow period. 

The second stage of the Snoqualmie TMDL evaluation is described in the remainder of this report: 

Data collected in 1991 were used to test the QUALZE mode17s ability to simulate D.O., 
ammonia, fecal coliform, and SRP under low flow conditions. 

Cumulative point and NPS water quality degradation was reevaluated with QUAL2E 
simulations of the following scenarios using the revised critical condition data: 

- 7420 seasonal low flow and critical instream (e.g., D.O., temperature) conditions 
with existing WWTPs at seasond design conditions and existing NPS effects, 

- 7420 seasonal low flow and critical instream conditions with various WWTP 
capacities designed to accommodate projected population growth, with and without 
NPS management in place. 

0 Margins of safety were established to: 1) prevent diurnal D.O. excursions below the 8.0 mg/L 
criterion, and 2) prevent violations of both levels of the fecal coliform criteria. 

Preliminary mixing zone evaluations were performed for WWTP discharges. Ammonia and 
TRC WLAs necessary to avoid toxicity to aquatic organisms were estimated for current and 
projected WWTP seasonal capacities. The ammonia WLAs were then compared to water 
quality-based limits needed to avoid far-field D.O. depletion from the effects of ammonia as 
nitrogenous oxygen demand. 

WLAs and LAs for BOD,, ammonia, and fecal coliform are recommended to meet current 
and future TMDL goals. Instream SRP guidelines and monitoring plans are suggested. 

Model Simulation Results 

QUAL2E Calibration and Verification 

The QUALZE model of the Snoqualmje River has been previously described in detail (Joy er al., 
1991). The basic Snoqualmie River model reach and input structure is shown in Figure 4. Data 
collected from individual stations dong the mainstem river, tributaries, and point sources during the 
four EILS survey runs in 1989 were used to calibrate the model. Reaction rates, hydraulic 
coefficients, and nonpoint inputs were calculated based on the field data or literature values 
(Appendix B). 

Water quality data were collected from the mainstelm, tributary, and point source stations on 
September 23-25, 1991 (Appendix A, Table Al}  to test model predictions during low flow conditions. 
Discharges at the South Fork (1 17 cfs) and at RM 23 (620 cfs) were approximately 75% of those 
used for the dibrated model, but higher than the '7420 seasonal flows (Table 3). Discharge at RM 
40 was 50% of that used in the calibrated model, and the 336 cfs flow was lower than the 
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Figure 4 
Schematic dlagram of model reaches and loadlng sources 
for QUAL2E modellng of the Snoqualmle Rhrer system. 
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seasonal 7420. Reach temperatures were approximately 5°C cooler than critical conditions. 
Headwater, tributary, NPS and point source characteristics were supplied to the model from field 
data. Since channel depth and velocities effect reaeration rat&, a few reaches with channel depths 
significantly different from 1989 calibration depths required rate adjustment. Groundwater inputs to 
the model were necessary to achieve a correct mass water balance between the mainstem gages at 
RM 40 and RM 23. (Groundwater was not evident in 1989, and was not included in the model.) All 
other coefficients were kept as in the calibrated model. 

Field data and model results were compared as recommended by Reckhow, Clements, and Dodd 
(1986). The root mean squared error (RMSE) of the observed and modeled D.O., temperature, 
chloride, fecal coliform, SRP and total nitrogen were calculated (Appendix B, Table Bl). Bivariate 
plots of observed and modeled data were made (Appendix B). Comparisons of 1991 field data to the 
calibrated model are summarized as follows: 

D.O. field data and model simulations had an overall RMSE of 0.7 mg/L. The model more 
accurately simulated D.O. from North Bend to the Tolt River (RMSE = 0.2 mg/L) than it 
did in the lower study area reaches (RMSE = 0.9 mg/L). These RMSE values are similar to 
the variability observed in duplicate measurements (0.2 mg/L) or from diurnal D.O. 
concentrations (0.3 to 2 mg1L). 

Chloride and temperature simulations closely matched field data with low RMSEs (chloride = 
0.03 mg/L and temperature = 0.05"C). 

Mainstem NPS proved difficult to predict in location and contaminant strength. Water quality 
at mainstem stations influenced by NPS had high daily variability. Deviations between 
observed and modeled fecal coliform (RMSE = 1.22 cful100 mL log scale), total nitrogen 
(RMSE = 45 pg/L), SRP (RMSE = 0.7 pg/L), and D.O. values were probably affected by 
the errors associated with NPS inputs. However, deviation represented by these RMSE were 
similar to deviations between 1989 duplicate samples (Joy et al., 1991). 

Total nitrogen and ammonia concentrations at mainstem stations in 1991 were consistently 
lower than detected in 1989. Model results overestimated field data at stations downstream of 
RM 20 (Tot.  N RMSE = 70 pg/L). A RMSE for ammonia could not be calculated because 
too many-field data were below analytical detection limits (< 10 pglL). 

The QUAL2E model was able to reasonably simulate most water quality parameters of interest during 
the low flow conditions in the Snoqualmie River. Overall model and observed variability expressed 
as RMSEs were similar to pooled standard deviations of duplicate samples, or natural diurnal 
variability. The models predictive strengths and weaknesses were better identified. Mainstem NPS 
inputs were recognized as important influences on river water quality that create a high degree of 
variability. A previously undetected groundwater component was identified. Through the verification 
process, the QUAL2E model of the Snogualmie River has demonstrated it can provide simulations for 
a broader range of conditions during the low flow period than previously recognized. 
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Background, Current, and Future Conditions I ,  

Three types of D.O., fecal coliform, SRP, and ammonia simulations were run with the QUAL2E 
model to evaluate loading capacities under critical conditions. The simulation conditions were: 

river profiles without any mainstem WWTP or NPS inputs, and with reduced sub-basin 
contaminant inputs to simulate natural background conditions; 
existing NPS discharges and the three municipal point sources at seasonal design limits; and 
projections of future wastewater loads with two additional municipal point sources and 
currently permitted sources expanded, with and without water quality-based discharge limits 

, and NPS controls. 

The following estimates were made of the projected expansion of the three existing WWTPs and the 
size of theoretical Fall City and Carnation WWTPs: 

North Bend WWTP expansion from 0.4 mgd seasonal flow to 1.4 mgd, 
Snoqudmie WWTP expansion from 0.26 mgd seasonal flow to 1.65 mgd, 
Duvall WWTP growth from 0.35 mgd seasonal flow to 0.75 mgd, and 
Fall City and Carnation WWTP construction with discharges of 0.2 mgd each. 

The results of these simulations are shown in Figures 5 to 8. Criteria for evaluating the results and a 
brief analysis follow. 

Dissolved Oxygen 

As discussed earlier, daily minimum D.O. concentrations in the pool above Snoqualmie Falls and the 
slow-moving reaches of the river below RM 5 have occasionally violated the 8 mg/L Class A 
criterion. Diurnal D.O. ranges reported for these areas were typically 1 mg/L.. Therefore, since the 
model only repom average daily D.O. concentrations, a Class A criterion violation would be likely in 
these two areas at average concentrations less than 8.5 mg/L. 

An additional 0.2 mg/L margin of safety is recommended for evaluating D.O. concentrations in 
reaches below RM 5. As discussed, some of the greater deviation between modeled and observed 
D.O. was caused by NPS in the lower reaches of the study area. Also, the effects of future increased 
nutrient loading on productivity was not modeled, but needs to be addressed in some way. The total 
0.7 mg/L (0.5 mg/L + 0.2 mgL) margin of safety is needed to account for both the diurnal range 
and uncertainty in the model results. 

Considering the margins of safety, the D.O. modeling results (Figures 5 and 6) indicate: 

Dissolved oxygen concentrations for all simulated conditions including natural background 
conditions, were below 100 percent saturation in the three sensitive pool reaches identified 
earlier. 
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Figure 5. Snoqualmie River QUAL2E model D.O. profiles under seasonal 7-day, 20-yr. low flow conditions. 
Existing point sources at maximum average monthly flow and permit limits and existing nonpoint source (NPS) 
impacts are com ared to 100% saturation and no source profiles. Margin of safety levels are also shown (see text). P 
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Figure 7. Snoqualmie River TMDL evaluation: Fecal coliform bacteria counts under critical low flow conditions. 
Current nonpoint source (NPS) load impacts and the effect of load allocations (LAs) are compared. 
Class A fecal coliform criteria and the model result target count are shown.(see text) 
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;P Figure 8. Snoqualmie River TMDL evaluation: Soluble reactive phosphorus (~Rp)concentrations under critical low flow. 
% SRP impacts of existing loads and future WWTP expansion under a SRP waste load limit are shown 
t4 
P SRP response to WWTP expansion without limiting instream concentrations to 1 OugIL is also shown (see text). 
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All simulated conditions resulted in D.O. concentrations of 8.4 mg/L or less in the pool above 
Snoqualmie Falls. Class A criterion violations are predicted by the model if the 0.5 mg/L 
margin of safety is applied. According to state water quality standards (WAC 173- 
201A-070), the D.O. "natural condition" would become the water quality criterion (i.e., 7.9 
mgL). 

Existing point sources and NPS inputs do not strongly affect D.O. concentrations in the pool 
(less than 0.05 m g 5  deficit below natural background). Nonetheless, a criterion needs to be 
set to evaluate D.O. deficits by human-caused loading. An interim allowable deficit of 0.1 
mg/L (i.e., a D.O. model concentration target of 8.3 mg/L) is recommended. The 0.1 mgL 
allowable loss and 7.8 mg/L minimum D.O. concentration would: 1) maintain all known 
beneficial uses of the pool reach; 2) be within the 0.2 mg/L RMSE calculated for model and 
field data differences in the upper study area; and 3) be more restrictive than the 0.2 mgL 
deficit allowed from human activities in Class A marine waters with naturally occurring D.O. 
concentrations below the criterion [WAC 173-201A430(2)(c)]. 

a At the confluence of the Snoqualmie and Slcykomish Rivers, BOD, and ammonia loads from 
the three existing point sources at dry weather design capacity, plus mainstem and tributary 
NPD inputs create a 0.15 m g 5  deficit below background conditions. The resulting 8.75 
mg/L concentration complies with the target concentration of 8.7 mg/L for the confluence 
reaches. 

Projected municipal WWTP load increases will create deficits in the Snoqualmie Falls 
and Tolt River pools, and at the confluence with the Skykomish River. D.O. criterion 
violations (based on-target concentrations) in the Snoqualmie Falls pool and at the confluence 
could occur unless BOD, and ammonia limits are established. 

Fecal Coliform 

Both parts of the fecal coliform criteria need to be considered when evaluating the model simulations. 
Since the 'model was calibrated to median fecal coliform counts, criteria violations could occur at 
locations with modeled counts less than 200 or 100 cfu/100 mL. EILS' field data indicated fecal 
coliform count variability was such that stations with median counts less than 80 cfu1100 mL were 
likely to meet both parts of the fecal coliform standard. Therefore, a 20 cfu/100 mL margin of safety 
is recommended, which equates to an 80 cfu1100 mL target fecal coliform model result. 

Fecal colifonn bacteria simulations clearly showed that instream counts were driven by nonpoint 
sources located on the mainstem and on tributaries (Figure 7). In addition, the simulations indicate: 

a Current and projected WWTP loads were inconsequential in comparison to NPS loads as long 
as the effluent concentrations did not exceed the maximum permit limit of 400 cfu/100 mL. 

Eliminating or reducing mainstem NPS bacteria sources would bring mainstem bacterial water 
quality within Class A criteria and the 80 cful100 rnL model target. 

Additional improvements to the mainstem bacterial water quality would be made if Kimball 
Creek, Patterson Creek, Griffin Creek, Ames Creek, and Cherry Creek fecal coliform 
concentrations were brought within the model target of 80 cfu/100 mL. 

- - - - 
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Soluble Reactive Phosphorus and Ammonia 

Model results indicate existing point sources at average seasonal design capacity would contribute 
55% of the SRP to the Snoqualmie River, which would increase average mainstem SRP concentration 
from 3.9 pg/L (1991 field results) to 5.4 pg/L (Figure 8). Reaches below WWTP outfalls, specially 
below the North Bend WWTP, could have concentrations several times higher than this. Projected 
SRP loads from expanded WWTPs may increase average mainstem SRP concentration to 19.4 pg/L 
unless water quality-based controls are implemented. 

The increased SRP loads would be available for primary production. Based on data collected from 
the South Fork (Joy es at., 1991) and fsom work performed on other river systems (Welch er d., 
1989; Watson er d., 1990; Bodds, 1991; Welch et d., 1992), the increased SRP loads could create 
unacceptable levels of periphyton growth in the river. However, Washington State has no nutrient or 
benthic biomass criteria. A recommended SRP concentration guideline of 10 pg/L will be discussed 
in detail later in this report (Recommended Waste Load Allocations-Soluble Reactive Phosphorus). 

Ambient ammonia concentrations remained lower than aquatic toxicity h t e t i a  for all simulations. 
Mixing zone criteria and technology-based limits at the WWTPs could be more stringent than limits 
needed to address far-field ambient toxicity concerns. This is evaluated in the next section (Waste 
Load Allocations Based on Mixing Zone Regulations). However, WWTP ammonia limits may be 
needed on WWTPs and NPS to ensure D.O. criteria compliance through the control of nitrogenous 
oxygen demand loads. 

In summarq, Q U m E  model results suggest that PPDES permits for WWTPs at current seasonal 
capacity, and the lack of norrpoint management actions, have not seriously jeopardized water quality 
in the Snoqualmie River during critical law flow ccmditions. However, localized D.O., fecal 
califom, and nutrient enrichment problems will continue or become more severe with WWTP 
expansion. The problems will persist unless water quality-based limits are placed on future WWTP 
loads, and unless NPS loads are controlled. 

In the following two sections, WWTP mixing zone considerations will be evaluated, and an overall 
strategy for establishing WLAs and LAs to improve and maintain water quality will be recommended. 

Waste Load Allocations Based on 
Mixing Zone Regulations 

Point sources with all known,'available, and reasonable methods of prevention, control and treatment 
(AKART) can be granted a clearly defined mixing zone as part of their NPDES permit (WAC 173- 
281A-100). ?he mixing zone is a limited area where some brief and non-lethal water quality 
violations may occur as effluent is diluted by receiving waters. Water quality standards must be met 
at the mixing zone boundary. 

Because critical discharge conditions, plant effluent quality, and background concenaations of 
pol1utants of concern we site specific, the maximum allowable poSlutant effluent load into a mixing 
zone can v q  between point sources. Furthermore, the limits placed on effluent to meet mixing zone 
considerations may or may not be more resaiaive than limits needed to meet total assimilative 
capacity of a waterbody with multiple point sources and NPS. 
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Although intensive, site-specific mixing zone analyses are needed for permits, an estimate is presented 
here to judge whether mixing zone or far-field limits would be more restrictive for ammonia loads 
from the three municipal WWTPs. The information gained in the evaluation can be considered for 
the overall TMDL evaluation. Total residual chlorine m C )  toxicity and effluent limits to meet 
mixing zone criteria are also estimated. 

Dilution factors @F) for Snoqualmie River point sources allowed under WAC 173-201A-100 were 
calculated using the following equations: 

Chronic criteria DF = (Q,, + (0.25 x 7Q10))J QNm, 

Acute criteria DF = (Q,, + (0.025 x 7Q10))I Q,, 

where Q,, is the seasonal maximum monthly design flow, and ,, is the maximum daily 
seasonal flow. The 0.25 and 0.025 are the proportions of critical receiving water flow (7410 low 
flow) allowed by WAC 173-201A-100 for the mixing zone and acute criteria zone, respectively. 

(Note: The percentage of critical flow mixing zone criterion was used for the general purposes of this 
report. An actual mixing zone study would need to evaluate whether flow volume, width, or 
downstream distance would be the most restricting factor for an individual mixing zone. Joy et d., 
(1991) performed an idealized preliminary assessment (center outfall diffuser) of these factors for . 
Snoqualmie River point sources. All three municipal WWTPs now have side-bank discharges rather 
than center diffusers, but will probably be asked to modify them within the next 10 years.) 

A simple mass balance equation was used with the dilution factor to calculate TRC and ammonia 
(acute and chronic) mixing zone WLAs for the individual WWTP as follows: 

Mixing Zone WLA = (WQS x DF) - (CA x @F - 1)) 

where the WQS is the acute or chronic water quality standard, and the CA is background receiving 
water concentration of pollutant in question. Critical temperatures, pH values, and background 
concentrations used to calculate the ammonia criteria are listed in Table 5. 

The long-term average concentrations needed to meet mixing zone WLAs were then calculated with 
consideration for effluent variability, sampling frequency, and criterion duration (USEPA, 1991b). 
The resultant estimated permit concentrations based on this analysis are presented in Table 6. 

With the exception of North Bend, the long-term average ammonia concentrations necessary for the 
existing WWTPs at seasonal capacity to meet the mixing zone WLA are generally higher than . 
technology-based concentrations. The North Bend estimated monthly average ammonia permit limit 
would be near the 15 mg/L technology-based concentration. Future expansion may require ammonia 
limits for mixing zone considerations, especially at North Bend and Snoqualmie. However, North 
Bend and Snoqualmie WWTPs have demonstrated nitrification capabilities, and have achieved effluent 
concentrations of less than 1 mg/L ammonia (Heher ,  1991; Das, 1992). In conclusion, these 
ammonia mixing zone WLAs may prevent near-field aquatic toxicity, but they may be inadequate for 
deterring far-field D.O. deficits created by nitrogenous oxygen demand. This will be evaluated in the 
D.O. discussion in the next section. 
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q Table 6. Mixing zone WLAs calculated for total residual chlorine (TRC) and total ammonia (NH3) based on aquatic toxicity criteria. 
& 

Chronic Chronic Chronic Monthly* Mass Load*+ 
Design Flow Criterion Dilution Max. TRC Design Flow Criterion Dilution Avg. TRC of Limiting 

NORTH BEND (Current) 0.44 - 0.019 4 0.07 0.35 0.01 1 38 0.03 0.09 

FALL CITY (Proposed) 0.25 0.019 24 0.46 0.2 0.01 1 289 0.18 0.30 

CARNATION (Proposed) 0.25 0.019 30 0.6 0.2 0.01 1 362 0.2 0.37 

DUVALL (Current) 0.44 0.019 18 0.33 0.35 0.01 1 209 0.13 0.38 
(Projected) . 0.94 0.019 9 0.16 0.75 0.01 1 98 0.06 0.38 

Acute Acute Acute Ddly* Chronic Chronic Chronic Monthly* Mass Load*+ 
TOTAL AMMONIA-N Design Flow Criterion Dilution Max. NH3 Design Flow Criterion Dilution Avg. NH3 of Limiting 

(MGD) (rnglL) Factor (mg/L) (MGD) (mglL) Factor (rnglL) WLA (Ibs.lday) 

NORTH BEND (Cuhent) 0.44 7.01 4 27 0.35 1.088 38 14 4 1 
(Projected) 1.75 7.01 2 1 I 1.4 1.088 10 6 70 

SNOQUALMIE (Current) 0.28 9.138 21 187 0.22 1.315 247 93 171 
(Projected) 2.1 9.138 4 33 1.65 1.315 34 16 220 

FALL CITY (Proposed) 0.25 7.822 24 187 0.2 1.095 289 93 155 

CARNATION (Proposed) 0.25 7.815 38 232 0.2 1.064 362 115 192 

DUV ALL (Current) 0.44 7.65 18 132 . 0.35 1.04 1 209 66 193 

(Projected) 0.94 9 66 0.75 1 -04 1 98 32 200 

+ Calculated mixing zone waste load allocation (WLA) before long-term average concentration adjustment. 
+* Most limiting concentration from long-term average calculation (not shown), based on EBA (199 1 b). 



Because the municipal ptants using chlorine disinfection are distant, TRC has no cumulative effect in 
any reach of the river and no TMDL is required. I'he municipal WWTPs may have difficulty 
meeting the long-term average TRC effluent concenaations in Table 6. At existing seasonal capacity, 
all WWTPs will require ?'RC of [as than 0.2 mgL based on the assumptions of this analysis. The 
expanded WWTPs will need to purchase more sophisticated TRC monitoring equipment or they may 
need to decblorinate effluent as TRC limirs drop below 0.1 rng/L. 

Recommended Waste Load Allocations 

The BOD,, ammonia, SRP, and fecal colifom loading capacities and WLA/LAs for low flow 
conditions on the Snoqualmie River are summarized in Tables 7, 8, and 9. These WLAfLAs apply to 
the months of August, September, and October when the critical conditions defined for the river are 
likely to occur. Water quality problems in the Snoqualmie River system have not been identified and 
investigated by Ecology for other seasons of the year. 

A phased TMDL approach is recommended for the Snoqudmie Wver system as defined by USEPA 
guidance (USEPA, 1991a). The phased approach is appropriate where a large NPS component is 
included in the TMDL, or where some data contain a high degree of uncertainty. The TMDL is 
refined as specific NPS problems undergo mnml measures, or as additional data are obtained. The 
approach should work well with the five year basin review cycle being used by Ecology's Water 
Quality Program. Four major reasons a phased approach is recommended for this system are: 

1. The Snoqualmie River LAs have "gross allotments" to NPS loads both along the mainstem 
and as portions of thk tributary loads. A systematic identification of specific nonpoint loading 
sources will take an altogether different type of monitoring effort to separate livestock access, 
manure management, on-site septic system failure, golf course runoff, general agriculture, and 
residential runoff impacts, Once a N P S  source is located, it is subject to intensive education, 
negotiation, or enforcement procedures which require a large commitment of resources from 
local agencies and Ecology regional staff. It is dificult to estimate the effectiveness of 
nonpoins source controls since data are not readily available, and effectiveness may vary 
greatly between locations. 

2. The basin is in a uncertain state of population growth and land development. The water 
quality of the river will respond differently to equivalent additional waste loads depending on 
their point of entry. For example, increased waste loads at North Bend have different impacts 
and considerations than waste load increases in the lower valley. In addition to 
location-specific impacts, different NBOD and CBOD combinations will affect downstream 
D.O. differently. The scenarios simulated here approximate future development, but revised 
projections based on project specific engineering will be needed. 

3. A TMDL-effortis-eurrently underway-fo~ theSnohomisMiver (Cusimano, ,1993). This 
effort could result in modifications of the TMDLs on the Snoqualmie River in order to meet 
Snohomish River water quality goals. 
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4. The response of the river to increased nutrient loading is uncertain. For example, additional 
nutrient loads may ereate a greater range in diurnal D.O. concentrations through increased 
primary productivity, Oa the other hand, a larger macroimrertebrata population or other 
factors may conlrol the biomass growth and prevent excessive productivity. The SRP 
guideline and D.O. margins of safety in this; assessment may need adjustment as monitoring 
data reveals the river's response. 

The leading capacities and WLAsiLAs discussed in the following sections shouId be incorporated into 
current NPDES permits and any u p m i n g  WS management plans as part of the TMDL. The long- 
term average concentrations for the NPDES permit limits may vary from the WLAs when effluent 
variability and design ff ow data are used in the limit calcuIation (USEPA, 199 lb). Modifications and 
refinements (i.e., the phased T m L )  may be required after implementing the WLAs and LAs to more 
effectively mwt  water quality gods as new data are obtained through ongoing monitoring and 
pollution control activities. 

Dissolved Oxygen: BOD and Ammonia 

The target D.O. concentrations and CIass A criterion in the Snoqualrnie River wilt be met with 
existing NPS and permitred municipal loads of approximately 2,243 lbslday BOD, and 202 fbslday 
ammonia (Table 71, The loads assume existing municipal WWTPs will perform at maximum seasonal 
monthly average capacities with weekly averages of 45 mgL BOD, and technology-based or permit 
ammonia concentrations of 8 to I5 mgL. Mixing zone ammonia WLA mncen@ations calculated 
earlier in this repon to avoid aquatic zoxicity are similar or less restrictive than the technology based 
concenwations. Approximately 13% of the BOD_( load and 31 96 of the ammonia load are contributed 
by NPS. If 135 Ibs/day BOD, and 27 Ibs./day ammonia are eliminated from mainstem and tributary 
NPS loads through fecal coliform source control measures (see discussion below), a small D.O. 
improvement may occur in the lowest river reaches. 

Several future scenarios were modeled to estimate the loading capacity of the river as municipal 
WWTas expand. Bared on these results, appmxirr~ately 96 to 254 lbslday BOD,, and 69 to 
203 IbsEday ammonia may be available for additional municipal loading. The available loads are 
dependent on source location, effluent BOP and ammonia characteristics, and NPS management 
activities in the study area. Headwater ammonia, IBOD, organic nitrogen loads (e.g., Middle and 
North Forks), or g d  quality aibutary loads (e-g.,, Tolt R. and T o h l  Creek) were considered 
constant in all scenarios modeled. 

D.O. model results indicate unacceptable deficits will occur at the two compliance points in the river 
if additional wastewater volumes are discharged from municipal WWTPs at a standard secondary 
treatment weekly average BOD, concentration of 45 mg/L (Figure 6). Additional oxygen demand 
loads from new WWTPs or from the expansion of existing WWTPs can meet D.O. target 
concentrations if NPS LAs and point source WLAs of BOD, and ammonia are allocated carefully. 
Several combinations of BOD, and ammonia allocation are possible depending upon the expansion 
pattern in the valley. Two examples of WLAILAs under greater waste loads in the future are 
demonstrated. 

In the first scenario, where the future growth capacity is allocated to two additional WWTPs and to 
expansion of existing WWTPs, effluent BOD, concentrations of 15 mg/L and ammonia concentrations 
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of 5 mg/L will be needed (Table 8). This assumes no NPS controls were implemented. The 
allowable loads from all sources would be 2,390 lbslday BOD, and 271 lbslday ammonia. Mainstem 
and tributary NPS controls to meet fecal coliform criteria could reduce BOD and ammonia loads by 
40%. If reallocated to the WWTPs, effluent ammonia could be increased to 9 mg/L. 

The municipal treatment plants would have little difficulty meeting these limits during the low flow 
season if they perform as well as they did in 1991 @as, 1992). Literature values also suggest that 
extraordinary technological measures to meet these WLAs would be unnecessary if the activated 
sludge plants were run with single stage nitrification (Metdf and Eddy, 1991: Table 1 1-3). 

The second scenario assumes expansion of only the three existing WWTgs (Figure 6 and Table 9). 
To meet the target D.O. concentrations at the compliance points, effluent BOD, concentrations of 
15 mg/L and ammonia concentrations of 7 mg/L would be required if no NPS controls were in place. 
The total load capacity fiom all sources would be 2,340 Ibstday BOD, and 317 Ibslday ammonia. 
With NPS control and reallocation of pollutant loads to the WWTPs, an effluent BOD, of 20 mg/L 
and ammonia of 8 to 10 m g 5  would be allowable at the WWTPs. As with the first scenario, well- 
run activated sludge plants with single stage nitrification should not have difficulty meeting these . 
effluent concentrations in the low flow period. 

?he two scenarios demonstrate the reason the load capacities and WLAsLAs are expressed as 
approximate values. Severai combinations of BOD and ammonia loading will result in D.O. 
compliance. The specific combinations need to be evaluated for each new plant or plant expansion, 
since it is the combination of these two effluent components along with the discharge location which 
affect downstream D.O. concentrations. Permit managers also need to be aware that there is not a 
simple one to one equivalence between the BOD and NBOD components. 

Further control of mainstem and tributary nonpoint sources, or limits on point sources beyond what is 
projected in the scenarios will provide additional BOD and ammonia loads for reallocation. They 
could be reallocated as an additional margin of safety for meeting D.O. criteria at the confluence, as 
support for future growth, as adjustment for increases in diurnal D.O. ranges if instream productivity 
rises, or for Snohomish River TMDL requirements. Residential development and resultant NPS loads 
along the three forks above the study area may require modification of the upstream background 
conditions assumed in the model. These adjustments and reallocations would be a normal part of the 
phased TMDL process. 

Fecal Coiiform 

As discussed earlier, a target fecal coliform model result of 80 cfu1100 mL would likely meet the 
Class A fecal coliform criteria geometric mean of 180 cfu1100 mL with not more than ten percent 
over the 200 cfu1100 mL). ,This target count would be met in mainstem reaches if mainstem NPS 
fecal coliform loads were reduced by 40% (Table 7 and Figure 7). Reducing the fecal coliform load 
in a few tributaries would further reduce mainstem concentrations and bring the tributaries into 
compliance with standards. The latter would be accomplished by setting EAs for each of five 
tributaries: 

- Kimball Creek - Patterson Creek - Griffin Creek 
- Ames-Sikes Creek - Cherry Creek 

Page 34 



The LAs would be based on compliance with the 80 cfuI100 mL fecal coliform target. 

A mnpoint management plan is necessary to acmmplish the LA  goal and improve water quality by 
bringing NPS on mainstern reaches and tributari~ into compliance with bast management practice 
standards. Tle two priority mainstem areas are located between Fall City and Griffin Creek, and 
beween buvdl and the confluence with the Skyk~mish River (Figure 7), Kimbdl Creek and Ames- 
Sikes Creek are tributaries with the highest fecal colifonn counts. To improve bacterial water 
quality, the plaa should address controls for livestock accas to waterbodies, manure management, 
and on-site septic system maintenance. Controls for these waste sources would reduce fecal coliform 
and other conraminants sucb as BOD, ammonia, and S W .  

In addition, p in t  source discharge should maintain low fecal coliform effluent counts to protect 
public health at downsueam beaches (Patterson and Dickes, 1993). 'It is promising that Das (1992) 
reported improved disinfection in 1991 compared to 1989 results reported by Hefier  (1991). As 
discussed mlier, however, the low TRC values necessary to meet mixing zone WLAs may 
compromise effective disinfection unless the system is closely managed or dechlorination units are 
installed. 

Soluble Reactive Phosphorus 

Washington State does not have specific water quality criteria for phosphorus, nitrogen, or algal 
biomass. Euwophimtion can be indirectly controlled using D.O. and pH criteria, or by using 
references in WAC 173-201A430 ro "deleterious materials . . . adversely affecting characteristic 
water uses" and impairment of "aesthetic values." More direct criteria are used by other states for 
nutrient and eutrophication control. Phosphorus standards for rivers and streams range from SpgL in 
British Columbia to 100 pg5-in several states. Wastewater discharges to the Great Lakes in 
Michigan are limited to 1 m g 5  total phosphorus to prevent eutrophication. 

The data review earlier in this report indicated the Snoqualmie River system may have several 
physical attributes making it sensitive K, nuisance g~owths of periphyton and macrophytes during the 
low flow period. Joy et d. (1991) rqorted nuisance growths of periphyton on the South Fork 
Snoqualmie River below the Nonh Bend WWTF, where average concentrations of SRP were greater 
than 10 p g k .  This mncentrazion is consistent with reports from British Columbia (B.C.) rivers 
where SRP concentrations as low as 5 pg/L have sltimulated heavy dgal biomass accumulations 
(Nordin, 1985). 

The biomass response to SRP on the mainstem river may be quite different from the South Fork and 
some B.C. rivers. For example, depth and velocity characteristics may limit periphyton 
accumulations more than nutrient availability. However, the aquatic life and aesthetic resources of 
the Snoqualmie River system require careful consideration before damage is caused by additional 
nutrient loading. Therefore, to protect these resources we propose a maximum instream concentration 
guideline of 10 pg/L SRP during the low flow season. In river reaches where one or more point and 
nonpoint discharges are in close proximity, the 10 pg/L limit would need to be met below the 
discharge site located the farthest downstream. 
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If the guideline is exceeded, dischargers would need to demonstrate the increased SRP load has no 
deleterious effect on the river. Increased algal biomass monitoring during the low flow period would 
be initiated, and alternative ways to reduce phosphorus loads would be investigated. 

The cumulative SRP load for the Snoqualmie River system is about 46 lbslday under critical flow and 
current source loading conditions. The only study reach out of compliance with the 10 pg/L SRP 
guiddine in this scenario is the South Fork (Figure 8). T6e allowable SRP capacity for the South 
Fork Snoqualmie River bdow No& Bend is 4.25 I'bslday. Forty-seven percent of this is allocated to 
background, and 54% is available to No& Bend W'WTP or other sources. North Bend would need 
to reduce its 4 mg/L effluent S W  concentration to 0.84 mgL, or reduce its SRP load by 10 lbslday 
to comply with the instream guideline (Table 7). 

Future growth scenarios were explored (Table 8 and 9). The cumulative SRP load from all sources 
for these scenarios is around 50 lbslday. All WWTPs would need SRP effluent concentrations less 
than 2.5 mgL (or commensurate load reductions) to meet the 10 6g/L SRP instream guideline. For 
example, the waste load allocation for North Bend %WIT would not change as the WWTP expanded 
so the effluent S W  concentration would need to be seduced to 0.22 mglL. The Snoqualmie WWTP 
loads could increase fiom 2 lbslday to 14 IIbsIday if SRP effluent concentrations were reduced from 
1.3 mg/L (as the current lagoon system) to 1.85 m g L  (new facility). Duvall, Fall City, and 
Carnation W s  would need to have a final mixed SRP concentration lower than 10 p g 5  because 
of their close proximity to mainstem and tributary NPS (Figure 8). Resultant effluent SRP 
concentrations of 1.4 to 2.5 mg/L would be necessary. 

The most restrictive effluent concentrations and loads for Fall City, Carnation, and Duvall WWTPs 
would occur if NPS control measures were not implemented, or if the measures used to control 
bacteria were not effective on SRP loads. Controlling NPS phosphorus loads in the lower river 
would obviously provide relief to these p i n t  source dischargers. Removing 2 lbslday SRP from 
mainstem NPS and 5 lbslday fiom the problem tributaries would reduce reach concentrations and 
allow approximately 8 lbslday SRP for WWTP use. On the other hand, upstream development, NPS, 
and background SRP increases above Snoqualmie Falls may increase background SRP and further 
limit North Bend and Snoqualmie WWTP loads. This could eventually expand NPS management 
actions into the greater North BendISnoqualmie area. 

The relative locations of the nutrient sources are important since SRP u p u e  rates vary along the 
river, and inputs are not strictly additive. In the phased TMDE process, the dischargers and 
regulators could negotiate tRe priority of nonpoint control actions and point source permit limits, and 
the resultant allocation of the SRP loads. As nonpoint source controls are established, the removed 
NPS loads of SRP could be reserved for future growth, held for a measure of safety, or reallocated to 
an existing discharger. 

& 

Monitoring 

Monitoring will be an essential part of maintaining the Snoqualmie TMDLs. A phased TMDL 
approach relies on monitoring data to refine WLAs'and determine effectiveness of control actions. 
Several types of monitoring programs are needed, and should be coordinated within the 
TUDL/WMILA program smeture, and within the fve-year basin cycle Ecology is using for water 
quality management. 
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Effluent flow, BOD,, ammonia, phosphorus, and TRC data will be needed as a part of an expahded 
NPDES discharger monitoring program during August, September, and October. Instream data above 
and below the plants will be also important for establishing quitable WLAs, and checking 
compliance. A twice monthly frequency for water column samples, and a weekly effluent monitoring 
program will probably be adequate. If phosphorus loading exceeds the guideline, benthic biomass 
needs to be measured a few times through the low flow season at sites with similar physical 
characteristics above and below the discharge. 

Monitoring and synoptic investigations of nonpoint sources in the priority areas will be needed to 
formulate meaningful nonpoint source management plans. The monitoring can be used to help 
consewation district staff with farm plans, help local agencies justify funding for control projects, or 
help with enforcement actions. Monitoring will also,be needed to measure effectiveness of the 
controls once they are implemented. This monitoring will be important for checking the goals and 
assumptions set in the TMDLs for nonpoint source LAs, and also for refining W L h .  Land use 
monitoring and evaluation will be an important component of the NPS management portion of the 
TMDL as well. 

As currently placed, ambient monitoring stations on the Snoqualmie ~ i v e r  do not provide the best 
data to check WLA and LA compliance. Additional or modified monitoring programs should build 
from analyses of the ambient network and synoptic survey data. Diurnal D.O. monitoring should be 
conducted at the Highway 202 bridge above the Falls (RM 40.7) and at the High Rock bridge at 
RM 2.7. Fecal coliform ambient sampling would best be concentrated in the lower valley in 
coordination with the nonpoint source monitoring. An integrated monitoring program using 
periphyton and macrophyte biomass measurements would be important to evaluate the effectiveness of 
the SRP guideline in preventing eutrophication. 

Conclusions and Recommendations 

Most reaches of the Snoqualmie River study area currently.meet applicable Class A or Class 
AA water quality standards during low flow periods. Temperatures and dissolved oxygen 
concentrations at some mainstem sites do not meet Class A criteria, but the contribution from 
human activities to these problems compared to natural background source. is not well 
understood. NPS and poorly dispersed WWTP effluent create most of the localized bacterial 
and nutrient enrichment problems on the mainstem, and in some tributaries. 

rn ~ u n i c i p a l  point sources at existing seasonal discharge capacities require few additional 
controls to meet dissolved oxygen (D.O.), fecal coliform, ammonia and nutrient criteria or 
target concentrations in the receiving water during the critical low flow period of August, 
September, and October. Existing mainstem and tributary nonpoint sources (NPS) require 
controls to ensure that all parts of the Snoqualmie River will meet Class A fecal coliform 
criteria. ~ . 

e Field data and model results show dissolved oxygen concentrations in the pool above 
Snoqualmie Falls drop below the Class A criterion of 8.0 mg/L during critical conditions 
when a diurnal range of 1 mg/L is applied. Model results further indicate the loss also occurs 
without upstream municipal wastewater loading. A target minimum daily D.O. concentration 
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of 7.9 mgL was suggested for the pool, with not more than an additional 0.1 mg/L deficit 
allowed for humanlcaused sources. For the purposes of interpreting water quality model 
results, a model concentration of 8.3 mg/L was used as the minimum acceptable mean value 
to evaluate waste load effects on D.O. in the pool. 

Field data and model results for the Snoqualmie River reaches at the confluence with the 
Skykomish River also indicate susceptibility to Class A D.O. criterion violations. To 
interpret model results and waste loading estimates, a 0.7 mglL margin of safety was 
recommended in these lower reaches. Model concentrations of 8.7 mg/L were mnsidered 
minimum acceptable mean values that would account for model uncertainty caused by diurnal 
range estimates and NPS source variability. 

a Fecal coliform bacteria field data and model results clearly showed that instream counts were 
driven by nonpoint sources located on the mainstem and on several problem tributaries. 
Existing and projected municipal point source loads (within permit limits) were: 
inconsequential by comparison. Several reaches of the river experience frequent, but 
unpredictablei fecal coliform criteria violations. As a result of this unpredictability, a mode1 
result of 80 cfu/100 rrtZ was used as a target to acheive fecal colifom criteria compliance. 

Effluent phosphorus controls will be needed at North Bend WWT'P to eliminate nuisance 
growths of periphyton in the South Fork Snoqudmie River. Model results of projected 
phosphorus loads from expanded municipal sources within the study area showed elevated 
levels of SRP capable of stimulating unacceptable periphyton and macrophyte growth in other 
areas of the river. Washington State has no phosphorus or eutrophication criteria to manage 
this potential source-of degradation. A 10 pglL SRP guideline is  recommended as a trigger 
for increased monitoring and facilities planning until more is known about the biomass 
response to increased nutrient loading. 

A general mixing zone analysis of ammonia and total residual chlorine (TRC) for the 
municipal discharges was presented using idealized outfall construction assumptions. Low 
TR6 concentrations or dechlorination will be requited in the near future to prevent toxicity to 
aquatic organisms. The effluent ammonia limits needed to prevent ammonia toxicity in the 

.WWTP mixing zones for current seasonal capacities are less restrictive than expected 
technology-based effluent quality, or concentrations needed to control far-field oxygen 
demands. North Bend and Snoqualmie WWTBs may need to reduce ammonia loads for 
mixing zone considerations as their capacity expands. 

c WLAILAs for BOD,, ammonia, fecal coliform and SRP should apply only to the months of 
August, September, and October when the critical conditions defined for the model are likely 
to occur. Water quality problems in the Snoqualmie River system have not been identified 
and investigated by Ecology for other seasons of the year. 

A phased TMDL approach is recommended for the Snoqualmie River system as defined by 
USEPA guidance. The phased approach is recommended because NPS is a large component 
of the TMDL, population growth (and wastewater discharge) patterns in the basin are 
uncertain, the Snohomish River TMDL effort may affect Snoqualmie River load allocations, 
and high uncertainty remains concerning water column D.O. and benthic biomass response to 
increased nutrient loading. The phased TMDL requires periodic checking and adjustment as 

-. - .  
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specific N P S  control measures are implemented, or as additional water quality and growth 
projection data become available. The requirements of a phased TMDL need to be 
incorporated into Ecology's fiveyear basin cycle, 

@ The sum of WLAs/LAs and background to maintain adequate D.O. at the two compliance 
points in the river for current source conditions are approximately 2,243 Ibslday BOD, and 
202 Ibslday ammonia. The WLAs assume municipal effluent limits of 45 mg/L BOD,, and 8- 
15 mg/L ammonia. The reserve load capacity for the river will be increased if controls 
piaced on fecal coliforrn loading remove 135 Ibslday BOD, and 27 Ibslday ammonia from 
mainstem and tributary M S .  

Projected WWTP expansion scenarios were modeled for D.O. response. Several 
combinations of BOD and ammonia loads will result in continued D.O. target concentration 
compliance. Lower permitted effluent concentrations of BOD, (15-20 mg/L) and ammonia 
(5-10 mg/L) will be necessary, especially if NPS controls are not implemented. However, all 
the resulting concentrations appeared to be achievable using activated sludge plants with 
single-stage nitrification. Both BOD and ammonia loads will need to be evaluated for each 
new plant or plant expansion, since it is the combination of the two along with the discharge 
location which affect downstream D.O. concentrations. However, there is not a simple one to 
one equivalence between the two components to assure D.O. compliance. 

* Mainstem and tributary NPS will require LAs implemented through a nonpoint management 
plan to reduce the current fecal coliform load and achieve Class A compliance. Mainstem 
nonpoint source loads need to be reduced by #%, and instream concentration reductions to 
80 cful100mL are necessary in the following tributaries: Kimball Creek, Patterson Creek, 
Griffin Creek, Ames-Sikes Creek, and Cherry Creek. Control measures implemented to 
reduce bacterial loading may also significantly reduce BOD, ammonia, and phosphorus loads. 

Using the recommended maximum instream concentration of 10 pg/L sRP for all river 
reaches during the low flow season, the estimated SRP load capacity from all sources is 
50 Ibslday. A portion of that is an allowable South Fork Snoqualmie River SRP load capacity 
below North Bend WWTP of 4.25 Ibslday. North Bend WWTP will have difficulty meeting 
the 10 pglL criterion at its current seasonal discharge capacity. Monitoring programs and 
facility options need to be explored. According to model results of projected future waste 
loads, the other WWTPs (Snoqualmie, Fall City, Carnation, and Duvall) will need to reduce 
SRP effluent concentrations to less than 2.5 mg/L to comply with the guideline. They will 
also need to adjust their SRP loads in response to nearby NPS loads. 

a Monitoring will be an ,ssential part of maintaining the Snoqualmie TMDLs. A phased 
TMDL approach relies on monitoring data to refine WLAs and determine effectiveness of 
control actions. Several types of monitoring programs are needed, and should be coordinated 
within the TMDLNLAILA program and five-year cycle structures. 

-- - 

Page 39 



References 

Cusimano, B., 1993. "Proposal for Snohornish River Basin Dry Season Th4DL Study. " Washington 
State Department of Ecology, Environmental Investigations and Laboratory Services Program, 
July 1993, Olympia, WA. 

ie River Basin Class II I n s ~ ~ o n s  at  Das, T., 1992. Snotlualm N o d  Bend. Snoaudmie, and DuvalI 
W-Q. Washington State Department of Ecology, Environmental 
Investigations and Laboratory Services Program, Olympia, WA. 9 pp. 

Dodds, W ., 1991. "Factors associated with dominance of the filamentous green alga Uadophora 
glomerata. " Water Res. 25 (1 1): 1325-1332. 

EarthInfo, 1992. Hvdroda~.  Compact disk read only memory. USGS discharge information of the 
western United States. EarthInfo, Ine. 

Ecology, 1988. Statewide Water Oualihr Assessment 305BJ Report. Washington State Department 
of Ecology, Water Quality Program, Olympia, WA. 

- , 1991. Guidance for Detemination and Allocation of Total Maximum DaiFv Loads ITMDL) in I 

Washinmon State. Washington State Depamnent of Ecology, Environmental Investigations 
and Laboratory Services Program, Olympia, WA. 25 pp. 

- , 1992. Statewide Water Oualitv Assessment 305EV Re~ofl .  Washington State Department of 
Ecology, Water Quality Program, Olympia, WA. 

- , 1993. "Implementation of Total Maximum Daily Loads." Washington State Department of 
Ecology, Water Quality Program Guidelines, August 1993, Olympia, WA. 

- , unpublished. "Table of Phosphorus and Nitrogen Criteria for U.S. and B.C., Canada." 
Washington State Dep,artment of Ecology, Water Quality Program, Olympia, WA. 

GKY and Associates, 1984. g ~ u i d a n c e _ ~ a n u a l  Waste Load Allocations; 
Book IX. Innovative Waste Load Allocatior~. Final Report to the U.S. Environmental 
Protection Agency, Washington, D.C. 

HeFher, M., 1991. Snoaualmie River NPDES Discbat~ers Tnsnection Renort: Julv - Seatemher 
m. Washington State Department of Ecology, Environmental Investigations and 
Laboratory Services Program, Olympia, WA. 128 pp. 

HopkIns, B., 1992. "Upper Snoqudmie Rives Special Study. " Memorandum to D. Wright, 
- - 3anuay30.-Washi~&ten StabDepmen t -  of~logy,-Enuirmmental  Investigations and 

Laboratory Services Program, Olympia, WA. 7 pp. 

Homer, R.R., E.B. Welch, and R.B. Veenstra, 1983. "Development of nuisance periphytic algae in 
laboratory streams in relation to nutrient enrichment and velocity" pp. 121-134 In: R.G. 
Weael, ed. Peri~hyton of Freshwater Ecosvstem~ Dr. W. Junk Publishers, The Hague, 
Netherlands. 

Page 40 



Joy, J., 1991. "Snoqualmie River TMDL Project Proposal." Memorandum to Will Kendra, July 
1991. Washington State Department of Ecology, Environmental Investigations and 
Laboratory Services Program, Olympia, WA. 

- , unpublished. Snoqualmie and Yakima River basin data collected June to October 1993 for the 
Nutrient and Eutrophication study. Washington State Department of Ecology, Environmental 
Investigations and Laboratory Sewices Program, Olympia, WA. 

- , G. Pelletier, R. Willms, M. Hefher, and E. Aroner, 1991. Snoaualmie River Low Flow 
Water Oualitv Assessment Julv - Se~tember 19@. Washington State Department of Ecology, 
Environmental Investigations and Laboratory Services Program, Olympia, WA. 117 pp. 

- , 1993. "Project proposal for lotic waters nutrient and eutrophication criteria development." 
Memorandum to W. Kendra, May 26. Washington State Department of Ecology, 
EnvironmentaJ Investigations and Laboratory Services Program, Olympia, WA 19 pp. 

King County Planning, 1988. Snoaualmie Vallev Communih Plan and Area Zon in~  - Pro~osd. 
King County Planning and Community Development Division, Seattle, WA. 

h e ,  C., D. Allen, and R. R. Homer, 1993. Snoaualmie River Water Oualitv Management Proiea 
Project Summan. Prepared by the University of Washington Center for Urban Water 
Resources Management for the Washington State Department of Ecology and King County 
Community Planning Division, Seattle, WA., 12 pp. 

Metcalf and Eddy, 1991. Wastewater Eneineerin~ Treatment. Dis~osal. and Reuse. Third Edition. 
McGraw-Hill, Inc., San Francisco, CA. 

Nordin, R.N., 1985. Water Oualitv Criteria for Nutrients and Al~ae:  Technical Av~endix. British 
Columbia Ministry of the Environment, Water Management Branch. Victoria, B.C. Canada, 
104 PP- 

Patterson, B. and B. Dickes, 1993. Snoaualmie River Bacteria Study. Washington State Department 
of Ecology, Environmental Investigations and Laboratory Services Program, Olympia, WA 
13 PP. 

PEI, 1987. "Field Data for City of Snoqualmie Wastewater Treatment Plant Outfall: Sept. 10, 
1987." Reported by R.T. Tyree, PEI Consultants, Inc. Seattle, WA. 8 pp. 

Puget Sound Power and Light, 1991. Snoaualmie Falls Proiect Volume 2 Exhibit E. FERC Project 
No. 2493, November 1991, Bellevue, WA. 

Reckhow, K.H., J.T. Clements, and R. Dodd, 1986. "Statistical Goodness-of-Fit Measures for Waste 
Load Allocation Models" Draft. Work Assignment Number 33. U.S. Environmental 
Protection Agency, Contract Number 68414904 

STORET, 1993. Data retrieval from the STORET water quality database system, Washington State 
Department of Ecology, Environmental Investigations and Laboratory Services Program, 
Olympia, WA 

Page 41 



Thornburgh, K., K. Nelson, K. Rawson, and G. Lucchetti, 1991. Snohomish Svstem Water Ouality 
Studv 1987-90. Tulalip Fisheries Department progress report, Marysville, WA. 36 pp. 

Turney, G., S. Kahle, and N. Dion, in press. "East King County Groundwater Study." U.S. 
Geological Survey, Water Resources Division, Tacoma, WA. 

URS, 1977. $NOMET  kin^ Countv 208 Areawide Water OuaIie Plan: Technical Aanendfx IT. 
Prepared by URS Company for Snohomish County, King County, an8 the City of Everett. 
November 1977. 167 pp. 

USEPA, 1991a. Guidance for Water Oualitv-based Decisions: The TMDL Process. U.S. 
Environmental Protection Agency, Office of Water, Washington, D.C. 59 pp. 

- , 1991b. Techni 1. a1 U-S. 
Environmental Protection Agency, EPA/505/2-90-001, Office of Water, Washington, D.C. 

Watson, V., P. Berlind, and L. Bahls, 1990. "Control of algal standing crop by I? and N in the 
Clark Fork River." Pages 47-62 In: Proceedinps of the 1998 Clark Fork River Svm~osium, 
MT. 

Welch, E.B., G.M. Jacoby, R.R. Homer, and M.R. Seeley, 1988. "Nuisance biomass levels of 
periphytic algae in streams." Hvdrobiologia 157: 161-168. 

- , W.R. Homer, and C.R. Patmont, 1989. "Prediction of nuisance periphytic biomass: a 
management approach. " Water Research 23(4): 401 -485. 

- , J.M. Quim, and C.W. Hickey, 1992. "Periphyton biomass related to point-source nutrient 
enrichment in seven New Zealand streams." Water Research 26(5): 669-675. 

Contacts 

Joe Joy Washington State Department of Ecology, Environmental Investigations and 
Laboratory Services Program. (206) 407-6486 

WiIl Kendra ' Washington 'State Depamnent of Ecology, Environmental Investigations and 
Laboratory Services Program. (206) 407-6698 

If you have special accommodation needs, please contact Barbara Tovrea at (206) 407-6696 (voice-)- 
Ecology's telecommunications device for the deaf (TDD) number at Ecology Headquarters is 
(206) 409-6006. 

For additional copies of this publication, please contact Ecology's Publications Distribution Ofice at 
(206) 407-7472, and refer to publication number 94-71. 

Page 42 



Appendix A 





- 
U S K % = ~ Z = Y E = ; = = = = ~ = = = ~ = ~ = ~ = ~ = ; ~ = = = = : = = . = ~ = = ~ ~ = = = ~ = = ~  

c c c - e e e ~ e e e e c  c c e  c c e c c  c e c c c c  e  

- -E f X S U ~ Z Z = = U Z ~ ~ ~ Z L ~ ~ Z S ~ ~ ~ Z ~ = L ~ ~ Z Z ~ Y ~ ~ S Z Z Z ~ Z L D ~ ~ ' S Z = Z Z Z - O  
c c c e c  c c c e c c c c c e c c e c c c  e c  c c e c c e c c c e e c e  e  



.a 
= : O = = x = = ; = 5 = = 5 ~ = = ~ = = = Z = = ; ; = ' i = ~ = = = = ' j = = = ~ = = = = = ; = g z  
c c c c c  c c c c c  c C ~ C C C C  C C C C  C C C C C C C C C C  C  



Summary of diurnrl water Quality data for the Saqualmie River 1991. 
Rivar Mile Date N Temp ( d c s )  pH (S.U.) D.O. (m,g/L) 

- - 

1 .O 7122-23 23 rvc 18.1 - 9.75 

m i n  17.9 (0700) 6.95 (0700) 9.60 (0600) 

mu 18.4 (1700) 7.20 (1300) 9.90 (1400) 

3.5 7122-23 22 rve 18.1 - 9.85 
min 17.8 (1408) 7.W (0900) 9.70 (1100) 

mu 18.2 (2380) 7.20 ((1400) 10.05 (2100) 

4.5 7/22-24 47 rvc 18.6 - 9.75 
min 17.8 (1500) 6.95 (1100) 9.30 (0930) 

mu 19.2 '(al00) 7.20 (1400) 10.90 (2000) 

6.1 7/23-24 25 rvc 18.8 , 
- 9.65 

mu 17.3 (MOO) 7.45 (1800) 10.20 (1400) 

39.0 7n1-811 2.4 m 16.7 - 9.65 

& 17.9 (1200) 7.00 (1300) 9.35 (0800) 

max 19.1 (1900) 7.10 (2000) 9.90 (1800) 

25 rvc 18.8 - 9.55 
min 18.0 (1300) 7.00 (0900) 9.30 (0700) 

mu 19.1 (0200) 7.05 (2300) 9.85 (1600) 

24 rvc 18.4 - 9.20 

min 17.5 (0800) 9.05 (1000) 9.05 (1200) 

mu 19.1 (1800) 9.15 (1280) 9.30 (1900) 

11.0 8 /56 24 rvc 18.3 - 9.15 
& 17.4 (0800) 6.90 (1100) 8.95 (1200) 

mu 19.0 (1800) 7.10 (2300) 9.25 (1900) 

12.5 8 /57  -48 rvc 18.2 - 9.35 
min 17.3 (0800) 7.05 (1000) 9.10 (0900) 

mu , 19.1 (1700) 7.15 (2100) 9.55 (2000) 

14.2 8 /69  24 rve 17.9 - 9.35 

min 17.2 (0700) 7.05 (0700) 9.10 (0700) 

mu 18.8 (1900) 7.15 (2000) 9.60 (1800) 

16.0 8 /67 24 rve 17.8 - 9.30 

min 17.2 (0700) 7.00 (1200) 9.05 (0700) 

mu 18.7 (1800) 7.20 (2100) 9.60 (1700) 

25.2 7/30-3 1 25 rvc 17.2 - 9.70 

rnin 16.1 (0900) 7.10 (1100) 9.50 (0980) 

mu 18.1 (2000) 7.20 (2200) 9.95 (0000) 

27.2 7DO-31 24 rve 17.0 - 9.80 

min 15.6 (0800) 7.00 (1000) 9.45 (1000) 

I 
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T I T L E 0 1  SNWUALMIE RIVER STEADY STATE MODEL: AUGUST 1 9 9 0  

T I T L E 0 2  VALIDATION USING SEPT. 1 9 9 1  W R M Y  DATA W/SRP 
TITLEOK YES CONSERVATIVE MINERAL I CL MG/L 

T I T L E 0 4  NO CONSERVATIVE MINERAL 1 1  

T I T L E 0 5  NO CONSERVATIVE MINERAL 1 1 1  

T I T L E 0 6  NO TEMPERATURE 

T I T L E 0 7  YES BIOCHEMICAL OXYGEN DEMND 

T I T L E 0 8  , NO ALGAE AS CHL-A I N  UG/L 
T I T L E 0 9  NO PHOSPHORUS CYCLE AS P I N  MG/L 

T I T L E 1 0  (ORGANIC-P, DISSOLVED-P) 

T I T L E 1 1  YES NITROGEN CYCLE AS N I N  UG/L 

T I T L E 1 2  (ORGANIC-N, AHHONIA-N, NITRITE-N, NITRITE-N)  
T I T L E 1 3  YES DISOLVED OXYGEN I N  MG/L 

T I T L E 1 4  YES FECAL COLIFORMS I N  N0./100 ML 

T I T L E 1 5  YES ARBITRARY WON-CONSERVATIVE SRP UG/L 

L I S T  DATA INPUT 0.00000 0.00000 

WRITE OPT%ONAL S W R Y  0.00000 0.00000 

NO FLOW AUGMENTATION 0.00000 0.00000 

STEADY STATE 0.00000 0.00000 

DISCHARGE COEFFICIENTS 0.00000 0.00000 

NO PRINT SOLAR/LCD DATA 0.00000 0.00000 

NO PLOT DO AND BOD 0.00000 O.00000 

FIXED DNSTM COND (YES=l)= 0.00000 5D-ULP BOD CONV K COEF = 0.23000 

INPUT METRIC (YES=l)  = 0.00000 OUTPUT METRIC (YES-1) = 0.00000 

NUnBER OF REACHES = 24.00000 W B E R  OF JUNCTIONS = 1.00000 

N W  OF HEADUATERS = 2.00000 NUMBER OF POINT LOADS = 23.00000 

TIME STEP (HOURS) = 0.00000 LNTH COHP ELEMENT (DX)= 0.20000 

M A X I W M  ITERATIONS = 30.00000 TIME INC. FOR RPTZ (HRS)= 0.00000 

LATITUDE OF BASIN (DEG) = 47.54000 LONGITUDE OF BASIN (DEG)= 121.83000 

STANDARD MERIDIAN (DEG) = 75.00000 DAY OF YEAR START TIME = 240.00000 

EVAP. COEFF. (AE) = 0.00068 EVAP. COEFF. (BE) = 0.00027 

ELEV. OF BASIN (ELEV) = 250.00000 DUST ATTENUATION COEF. = 0.13000 

DATA TYPE 1A (ALGAE PRODUCTION AND NITROGEN OXIDATION CONSTANTS) 

0 UPTAKE BY NH3 OXIDCMG O/UG N)= 

0 PRO0 BY ALGAE (MG O/MG A) = 
N CONTENT OF ALGAE (MG N/MG A )  = 
ALG MAX SPEC G R M H  RATE(l/DAY)= 

N HALF SATURATION CONST (MG/L) = 
L I N  ALG SHADE CO (l/FT-UGCHA/L=) 

LIGHT FUNCTION OPTION (LFNOPT) = 
D A I L Y  AVERAGING OPTION (LAVOPT)= 

NUMBER 'OF DAYLIGHT HOURS (DLH) = 
ALGY GROUTH CALC OPTION(LGROPT)= 

ALG/TEMP SOLR RAD FACTOR(TFACT)= 

0 UPTAKE BY NO2 OXID(MG O/UG N)= 

0 UPTAKE BY ALGAE (MG O/MG A )  = 
P CONTENT OF ALGAE (MG P/MG A )  = 
ALGAE RESPIRATION RATE ( l / D A Y )  = 
P HALF SATURATION CONST (MG/L)= 

N L I N  SHADE(l/FT- (UGCHA/Ll**2/3)= 

LIGHT SATIN COEF (BTU/FT2-MINI  = 
TOTAL D A I L Y  SOLAR RADTN ( I N T I .  = 
TOTAL D A I L Y  SOLR RAD (BTU/FT-2)= 

ALGAL PREF FOR NH3-N (PREFN) = 
N I T R I F I C A T I O N  I N H I B I T I O N  COEF = 

DATA TYPE 1B (TEMPERATURE CORRECTION CONSTANTS FOR RATE COEFFICIENTS) 

CARD TYPE .. RATE. CQ)E THETA .VALUE 

BOD DECA 

BOD SETT 
OXY TRAN 

MO RATE 
ORGN DEC 

ORGN SET 

NH3 DECA 

NH3 SRCE 

NO2 D E U  

PORG DEC 

DFLT 

DFLT 

DFLT 

USER 

DFLT 

DFLT 

DFLT 

DFLT 

DFLT 

DFLT 



PORG SET 
DISP SRC 
ALG GRW 
ALG RESP 
ALG SETT 
COLI DEC 
ANC DECA 
ANC SETT 
ANC SRCE 

1.024 DFLT 
1.074 DFLT 
1.047 DFLT 
1.047 DFLT 
1.024 DFLT 
1.047 DFLT 
1.000 DFLT 
1.024 DFLT 
1.000 DFLT 

DATA TYPE 2 (REACH IDENTIFICATION9 

CARD TYPE 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 
STREAM REACH 

REACH ORDER AND IDENT 
1.0 RCH=SF, ABV.NORTH BE 
2.0 RCH=BLU.NB KO CONFLU 
3.0 RCHH.F,U%TH N.F CW 
4.0 RCH=JUNC. 3 FKS-HBBR 
5.0 RCH=SNOQ. FALLS POOL 
6.0 RCH=TO FALLS 
7.0 RCH=TO RAGING R POOL 
8.0 RCH=RAGING R. POOL 
9.0 RCH=RIFFLE BLU RAGIN 

10.0 RCH=CHAN TO PATTERS0 
11.0 RCH=PATTER TO GRIFFI 
12.0 RCH=TOLT RIVER POOL 
13.0 RCH=URNATIW AREA 
14.0 RCH=BLU HARRIS SHALL 
15.0 RCH=PWL ABV MES CK 
16.0 RCH=SHALLW BLW MES 
17.0 RCH=NOVELTY RD AREA 
18.0 RCH=SHALLW ABV DUVA 
19.0 RCHaWALL AREA RUN 
20.0 RCH=OWALL BR, RIFFL 
21.0 RCH=CHAN TO CHERRY C 
22.0 RCH=CHERRY C TO EDDY 
23.0 RCH=PEARSON EDDY SHA 
24.0 RCH=HlGH BRIDGE POOL 

FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 

DATA TYPE 4 (COMPUTATIOMAL REACH FLAG FIELD) 

CARD TYPE 
FLAG FIELD 
FLAG FIELD 
FLAG F.IELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 
FLAG FIELD 

REACH ELEMENTWREACH 
1. 4. 
2. 6. 
3. 5. 
4. 10. 
5. 9. 
6. 1. 
7. 16. 
8. 5. 
0, 3 7, 
10. 8. 
11. 20. 
12. . 11. 
13. 18. 
14. 9. 
15. 10. 
16. 14. 
17. 11. 
18. 8. 
19. 5. 
20. 3. 

COCIPUTATIONAL FLAGS 
1.6.2.2.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 
2.2.2.2.2.3.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 
1.2.6.2.3.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 
4.6.2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0.0. 
2.f.2.6.2.2.6.2.6.0.0.0.0.0.0.0.0.0.0.0. 

2.0.0.0.0.0.0.0.0.0.0.0~0.0.0.0.0.0.0.0. 
2.2.2.6.2.2.2.2.2.2.2.2.2.2.2.2.0.0.0.0. 
2.2.2.2.2.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 
6.2d.2.2.2.2.2.2.62.2.2.2.2.2Z2A.0.0. 
2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0.0.0.0. 
6.2.2.2.6.2.2.2.2.2.2.2.2.2.2.2.2.2.2.2. 
6.2.2.2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0. 
6.2.2.2.2.6.2.2.2.2.2.2.2.2t2.2.2.2t0.0- 
6.2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0.0.0. 
2.2.2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0.0. 
6.2.2.2.2.2.2.2.2.2.2.2.2.6.0.0.0.0.0.0. 
2.2.2.2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0. 
2.2.2.2.2.2.2.2.0.0.0.0.0.0.0.0.0.0.0.0. 
2.2.6.6.2.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 
2.2.2.0.0.0.0.0.0.0.0~0.0.0.0.0.0.0.0.0. 



FLAG FIELD 21. 13. 2.2.2.2.2.2.2.6.2.2.2.2.2.0.0.0.0.0.0.0. 

FLAG FIELD 22. 15. 6.2.2.2.2.2.2.2.2.2.2.2.2.2.2.0.0.0.0.0. 

FLAG FIELD 23. 2. 2.2.0.0.0.0.0.0.0.0~0.0.0.0.0.00000.0.0. 

FLAG FIELD 24. 17. 2.2.6.2.2.2.2.2.2.2.2.2.2.2.2.2.5.0.0.0. 

OATA TYPE 5 (HYDRAULIC DATA FOR DETERMINING VELOCITY AND DEPTH) 

CARD TYPE 
HYDRAULICS 
HYORAULICS 
HYDRAULICS 
HYORAULICS 
HYDRAULICS 
HYDRAULICS 
HYDRAULICS 
HYDRAULICS 
HYDRAULICS 
HYORAULICS 
HYDRAULICS 
HYORAULICS 
HYDRAULICS 
HYORAULICS 

HYDRAULICS 
HYDRAULICS 
HYDRAULICS 
HYDRAULICS 
HYORAULICS 
HYDRAULICS . 
HYDRAULICS 
HYDRAULICS 
HYBRAULlCS 
HYDRAULICS 

REACH COEF-OSPN 
1. 0.00 
2. 0.00 
3. 0.00 
4. 0.00 
5. 0.00 
6. 0.00 
7. 0.00 
8. 0.00 
9. 0.00 

10. 0.00 
11. 0.00 
12. 0.00 
13. 0.00 
14. 0.00 
15. 0.00 
16. 0.00 
17. 0.00 
18. 0.00 
19. 0.00 
20. 0.00 
21. 0.00 
22. 0.00 
23. '- 0.00 
24. 0.00 

COEFPV 
0.190 
0.060 
0.045 
0.045 
0.003 
0.002 
0.120 
0.004 
0.045 
0.005 
0.037 
0.002 
0.070 
0.063 

0.004 
0.040 
0.005 
0.057 
0.005 
0.057 
0.004 
0.003 
0.057 
0.002 

EXPOQV 
0.500 
0.500 
0.500 
0.500 
0.800 
0.800 
0.500 
0.800 
0.500 
0.800 
0.500 
0.800 
0.500 
0.500 
0.800 
0.500 
0.800 
0.500 
0.800 
0.500 
0.800 
0.800 
0.500 
0.800 

COEFPH 
0.431 
0.861 
0.197 
0.197 
2.094 
3.202 
1.789 
2.227 
0.210 
2.544 
0.225 
6.056 
0.221 
0.606 

2.252 
1 . n o  
1.746 
1.118 
2.333 
1.080 
5.890 
3.378 
0.108 
3.455 

EXPOQH 
0.169 
0.169 
0.406 
0.406 
0.150 
0.150 
0.094 
0.168 
0.453 
0.120 
0.380 
0.066 
0.310 
0.260 
0.070 
0.033 
0.153 
0.152 
0.110 
0.153 
0.010 
0.131 
0.510 
0.114 

OATA TYPE 6 (REACTION COEFFICIENTS FOR DEOXYGENATION AND REAERATION) 

CARD TYPE 

REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT tOEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 
REACT COEF 

REACH K 1  

1. 0.87 
2. 0.87 
3. 0.50 
4. 0.44 
5. 0.44 
6. 0.44 
7. 0.43 
8. 0.43 
9. 0.42 

10. 0.42 
11. 0.42 
12. - 0.42 
13. 0.38 
14. 0.38 
15. 0.38 
16. 0.38 
17. 0.38 
18. 0.38 
19. 0.38 
20. 0.38 
21. 0.38 
22. 0.38 
23. 0.38 

SOD 
RATE 

0.000 
0.000 
0.000 
0.200 
0.200 
0.200 

-0.208 
-0.025 

-0.023 
-0.018 
-0.012 

. --0.005 
0.000 

-0.801 
-0.002 
-0.003 
-0.004 
-0.004 
0.003 
0.014 
0.000 
0.000 
0.000 

CMANN 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

COEPK2 OR 

TSIV COEF OR 

FOR OPT 8 
0.054 
0.054 
0.054 
0.000 
0.000 
0.000 
0.054 
0.054 
0.054 
0.054 
0.054 

-4.054 
0.054 
0.054 

0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 

EXPQK2 
SLOPE 

FOR OPT 8 
0.00190 
0.00300 
0.00300 
0.00000 
0.00000 
0.00000 
0.00281 
0.00076 
0.00092 
0.00026 
0.00007 
0.00014 
0.00080 
0.00880 

0.00045 
0.00029 
0.00010 
0.00013 
0.00017 
0.00016 
0.00010 
0.00013 
0.00014 



REACT C M F  24. 0.38 0.00 0.000 

DATA TYPE 6A (NITROGEN AND PHOSPHORUS CONSTANTS) 

CARD TYPE REACH CKI(H2 SETNH2 CKNH3 

N AND P COEF 1 .  0.20 0.10 0.45 
N AND P COEF 2 .  0.20 0.10 0.45 
N AND P C M F  3. 0.20 0.10 0.40 
N AND P COEF 4 .  0.20 0.10 0 -30 

N AND P COEF 5 .  0.20 0.10 0.20 

N AND P COEF 6 .  0.20 0.10 0.20 
N AND P COEF 7. 0.20 0.10 0.40 

N AND P COEF 8. 0.20 0.10 0.25 

N AND P C M F  9.  0.20 0.10 0.50 

N AND P C M F  10.. 0.20 0.10 0.25 

N AND P COEF 1 1 .  0.20 0.10 0.35 

N AND P C M F  12. 0.20 0.10 0.20 

N AND P COEF 13. 0.20 0.10 0.45 

N AND P C M F  14. 0.20 0.90 0.40 

N AND P COEF 15. 0.20 0.10 0.25 

N AND P C M F  16. 0.20 0.10 0.40 
N AND P COEF 17. 0.20 0.10 0.25 

N AND P CQEF 18. 0.20 0.10 0 -35 

N AND P COEF 19. 0.20 0.10 0.25 
N AND P C M F  20. 0.20 0.10 0.35 

N AND P COEF 21. 0.20 0.10 0.25 
N AN0 P COEF 22. 0.20 0.10 0.25 

N AND P COEF 23. 0.20 0.10 0.35 

N AND P COEF 24. 0.20 0.10 0.25 

OATA TYPE 60 (ALGAE/OTHER COEFFICIENTS) 

CARD TYPE REACH ALPHA0 ALGSET EXCOEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER C M F  

AtG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER C M F  

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OT HER COEF 

ALG/OTHER COEF 

ALG/OTHER .COEF - 
ALWOTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALWOTHER COEF 

ALG/OTHER COEF 

ALG/OTHER COEF 

ALC/OTHER COEF 

CK5 

C K M L  I 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

- 2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

CKANC 

CKPORG 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SETANC 

SETPORG 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SRCANC 

OATA TYPE 7 ( I N I T I A L  COI ID IT lOnS)  



CARD TYPE 
INITIAL COND-I 
INITIAL COND-I 
INITIAL COND-1 
INITIAL COWD-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INIPIAL COND-1 
INITIAL COIID-1 
INITIAL COND-1 
INIPIAL COND-1 
INITIAL COND-1 
INITIAL CND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-I 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 
INITIAL COND-1 

REACH 
1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 
3. 
24. 

TEMP 
52.90 
52.70' 
54.60 

54.60 
54.70 
55.40 
55.70 
56.30 
56.20 
56.30 
57.70 
58.30 
59.00 
59.20 
59.20 
59.80 
60.40 
60.40 
60.60 
60.80 
60.80 

61 -00 
61.40 
61.30 

DATA TYPE 7A (INITIAL CONDITIONS FOR CHOROPHYLL 

CARD TYPE 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 

INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 

' INITIAL COND-2 
INITIAL COND-2 

INITIAL CBND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL COND-2 
INITIAL .COW-2 
INITIAL COND-2 
INITIAL MND-2 
INITIAL COND-2 

REACH CHL-A 
1. 0.00 
2.- 0.00 
3. 0.00 
4. 0.00 
5. 0.00 

6. 0.00 
7. 0.00 
8. 0.00 
9. 0.00 
10. 0.00 
11. 0.00 

12. 0.00 
13. 0.00 
14. 0.00 
15. 0.00 
16. 0.00 
17. 0.00 

18. 0.00 
19. 0.00 
20. 0.00 

2 1 .  0.00- 
22. 0.00 
23. 0.00 

. 24. 0.00 

ORG-N 
55.00 
55.00 
55.00 
55.00 
55.00 

55.00 
55.00 
55.00 
55.00 
55 -00 
55 -00 

55.00 
55.00 
55.00 
55.00 
55.00 
55.00 

55.00 
55.00 
55.00 
55.00 . .  

55 .OO 
55.00 
55.00 

DATA TYPE 8 (INCREMENTAL lNFLW CONDITIONS) 

CARD TYPE REACH FLW TEMP 
INCR INFLW-1 1. 0.000 . 0.00 
INCR INFLOV-1 2. 0.000 0.00 
INCR I N F L W - 1  3. 0.000 0.00 
INCR INFLW-1 4. 0.000 0.00 

A, NITROGEN, AND F 

0.0. BOD 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

'HOSPHORUS) 

ORG-P 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
.O.OO 
0.00 
0.00 
0.00 

ANC 
13.00 
13.00 
13.00 
13.00 
13-00 
13.00 
13.00 
13.00 
13.00 

13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 

13.00 
13.00 
13.00 

13.00 
13.00 
13.00 

DIS-P 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

COL I 
60.00 
60.00 
60.00 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 I 

ANC Cl 
0.00 0 

0.00 0 
0.00 0 
0.00 0 .  



IUCR IUFLW-1 
IUCR INFLOW-1 

IUCR INFLW-I 

IUCR INFLOW-1 
IUCR IUFLW-1 
IUCR IUFLW-1 
IUCR INFLW-1 
IUCR INFLOW-1 
IUCR IUFLW-1 
INKR IUFLW-1 

IUCR IUFLW-1 
IUCR IUFLW-1 
IUCR INFLOW-1 
INCR IUFLOU-1 
IUCR INFLW-1 
IUCR IUFLW-1 

IUCR IUFLW-1 
IUCR IUFLOU-1 

IUCR IUFLW-I 

IUCR IUFLW-I 

DATA TYPE 8A (INCREMENTAL INFLW CONOITIOUS FOR CHLOROPHYLL A, NITROGEN, AND PHOSPHORUS) 

CARD TYPE 

IUCR IUFLQV-2 
IUCR INFLOW-2 

IUCR IUFLW-2 
IUCR INFLW-2 

IUCR IUFLOU-2 
IUCR INFLW-2 
IUCR INFLOW-2 

IUCR IUFLOU-2 
INCR IUFLOU-2 
IUCR IUFLW-2 

IUCR INFLOW-2 
IUCR INFLW-2 

IUCR INFLOU-2 

IUCR INFLW-2 
IUCR IUFLW-2 

IUCR IUFLW-2 

IUCR IHFLOU-2 
IUCR IUFLW-2 

IUCR IUFLW-2 
IUCR INFLW-2 
IUCR IUFLW-2 

IUCR INFLOU-2 

IUCR IUFLW-2 
IUCR fRFLW-2 

REACH CHL-A 

1. 0.00 

2. 0.00 

3. 0.00 
4. 0.00 

5. 0.00 

6. 0.00 
7 .- 0.00 

8. 0.00 
9. 0.00 

10. 0.00 

11. 0.00 

12. 0.00 
13. 0.00 

14. 0.00 

15. 0.80 

76. 0.00 

17. 0.00 

18. 0.00 
19. 0.00 

20. 0.00 

21. 0.00 
22. 0.00 

23. 0.00 
24. 0.00 

ORG-P 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

DATA TYPE 9. (STRUM UCTIOUS) 

CARD TYPE JUUCTICU QRDER AND IDEUT . UPSTRM JUUCTIOU TRlB 

STREAM JUNCTIW 1. JUC= START MIUSTEM 10. 16. 15. 

DATA TYPE 10 (HEADYATER SOURCES) 

CARD TYPE HDWR NAME FLaY TEMP D.O. BOD a- 1 
ORDER 

HEADUTR- 1 1. SOUTH FORK 117.00 52.90 10.40 1 .OO 1.35 

HEADYTR- I 2. MIDDLE FORK 161.00 54.60 10.40 1.00 0.97 





POINTLD-2 19. 4000.00 10.00 0.00 3000.00 10000.00 0.00 20.00 0.00 0.00 
POIWTLD-2 20. 29-00 94.00 0.00 260.00 51.00 0.00 40.00 0.00 0.00 
POI NTLD-2 21. 3000-00300000~00 0.00 30000.00 15000.00 0.00 5000.00 0.00 0.00 
POI NTLD-2 22. l a - o o  90.00 0.00 130.00 18.00 0.00 516.00 0.00 0.00 
POINTLD-2 23. 3000.00300000.00 0.00 30000.00 15000.00 0.00 5000.00 0.00 0.00 

DATA TYPE 12 (DAM CHARACTERISTICS) 

DAM RCH ELE ADAM EDAM FDAM HDAM 

DAM DATA 1. 7. 1. , 1.80 1.05 1.00 268.00 
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December 14, 1995 

Mr. Ellis McCoy, Project Manager 
King County Department of Metropolitan Services 
82 1 Second Avenue, M. S. 8 1 
Seattle, WA 98104 

Re: Wastewater 2020 Plus: Snoqualmie Valley Cities - Subtask 4.2 Letter Report 
NPDES Permit Process 

Dear Ellis: 

The purpose of this letter report is to describe the National Pollutant Discharge Elimination System 
(NPDES) permitting process as it relates to wastewater disposal in the Snoqualrnie Valley Cities. 
The scope of this effort was limited to a review of Washington State Department of Ecology 
NPDES guidelines and associated literature to develop the information necessary to describe the 
permitting process. A summary of this review is presefited below. 

Permit Program Overview 

The Washington State Department of Ecology (Ecology) is the state's primary environmental 
agency. Ecology's mission is "to protect, preserve and enhance Washington's environment and 
promote the wise management of our air, land and water for the benefit of current and future 
generations." To accomplish this mission, Ecology operates programs concerned with hazardous 
waste investigations and cleanup, nuclear and mixed waste management, air quality, water quality, 
shorelands and coastal zone management, solid and hazardous waste managemeit, water 
resources, waste reduction, recycling and litter control, water quality financial assistance, technical 
services, central operations services, and operations and support services. 

Ecology's responsibilities include those that are legislatively mandated as well as those delegated by 
the federal govenunent. Four regional offices located in Yakima, Spokane, Redmond, and 
Tumwater provide local service, issue permits, and enforce regulations related to all Ecology 
programs. The Northwest Regional Office located in Redmond provides such service to King 
County and Snoqualmie Valley Cities. 

Ecology administers wastewater discharge permit programs under the Federal Clean Water Act, 
the State Water Pollution Control Act (Chapter 90.48 RCW), and associated regulations (see 
Subtask 4.1 Memorandum (HDR) for a review of current and anticipated regulations). The 
program is administered out of the Water Quality Program of the Office of Water and Shorelands. 

HDR Engineering, Inc. Suite 1200 
500 108th Avenue, N.E. 
Bellevue, Washington 
98004-5538 

Telephone 
206 453-1 523 



Mr. Ellis McCoy 
King County Department of Metropolitan Services 
December 14,1995 
Page 2 

-Wastewater sources include municipal wastewater treatment plants and industrial dischargers that 
vary widely in size an$ type. 

Chapter 173-220, attached, implements the authority delegated by the U.S. Environmental 
Protection Agency @PA) to Ecology to issue NPDES permits. NPDES permits are required for 
the point source discharge of pollutants, including municipal wastewater, into any navigable water 
ofthe state. The definition of "navigable waters" encompasses aJl surface waters of the state, 
including the Snoqualmie River. 

The permit is a comprehensive service package. It establishes speczc limits on the quantity and 
concentration of contaminants allowed to be discharged together with requirements for monitoring, 
spill prevention, etc. The permit can take up to a year to write. These requirements necessitate 
compliance inspection, review of discharge monitoring reports submitted by permittees and other 
means to assure permit compliance, and appropriate and effective enforcement actions. 

NPDES Permitting Process 

An overview of the NPDES pebmitting process is presented in Figure 1. New dischargers are 
required to complete a permit application at least 180 days before the discharge begins or in 
sufficient time prior to discharge to ensure compliance with federal and state effluent limitations 
and water quality standards. New dischargers may alternatively request to be covered by a general 
permit where Ecology issues such general permits to cover categories of dischargers or geographic 
areas having similar operations and wastes that require the same effluent limitations, conditions, 
and monitoring. 

Permit applications are often complex and may be accompanied by detailed engineering or 
environmental reports. Applications must include results of analyses of pollutants in the effluents, 
effluent toxicity data, and other technical information about a facility and its operating procedures. 
Upon reviewing an application for completeness and accuracy, Ecology may require applicants to 
conduct studies to gather more information about their processes and discharges before an 
application is accepted. 

Following application, Ecology prepares tentative staff determinations in advance of public notice 
of the proposed issuance or denial of a permit. If the determination is to issue the permit, the 
following items are included in the draft permit: 

Proposed effluent limitations for those pollutants proposed to be limited 
A proposed schedule of compliance, including interim dates and requirements, for meeting 
the proposed effluent limitations 
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A brief description of any other proposed special conditions which will have a sigruficant 
impact upon the discharge described in the application 

Ecology and the applicant must give public notice of draft determinations for a period of not less 
than 30 days to inform the public of the planned discharge and allow public comment. Ecology 
also notifies other state agencies and the EPA regional administrator. A public hearing may be 
required, if deemed warranted by Ecology, as requested by any interested person or entity. 

A flowchart illustrating the complete permitting process is presented in Figure 2. In addition to 
those items contained in the draft permit listed above, h a l  permits include monitoring 
requirements, reporting requirements including a requirement to repofi any new or increased . 

discharge of pollutants, and any conditions necessary to prevent or control discharges. Recent 
permits have also included conditions for monitoring and controlling toxic pollutants, such as 
biomonitoring, sediment monitoring, and dilution analysis. Abbreviations used in Figure 2 include: 
AKART, all known, available, and reasonable methods oftreatment; BAT, best available 

technology; BCT, best conventional technology; BMP, best management practices; BPJ, best 
professional judgment; and SEPA, State Environmental Policy Act. 

Permits are issued for fixed terms not exceeding five years. The conditions of a permit can be 
appealed after the permit has been issued. An appeal may result in changes in the final permit. 
Permit renewals must be applied for at least 180 days before expiration. Expiring permits generally 
remain in effect and enforceable until the application has been denied or a replacement permit has 
been issued. 

Permit Fees 

Since the beginning of the Washington state waste discharge permit program in 1955, the 
distribution of program funding has shifted significantly fiom state general funds with some federal 
grant support, toward increased support fiom permit fees. WAC 173-224 establishes a fee system 
for NPDES permits issued by Ecology including fee categories and amounts. The annual permit 
fee for a permit held by amunicipality and issued under RCW 90.48 for a domestic wastewater 
facility accommodating up to 250,000 residential equivalents (REs) is $1.23 per RE. In addition to 
the municipal annual permit fee, a biosolids surcharge amounting to five percent of the annual 
permit fee will also be assessed for municipalities who do not incin~rate their sludge. 

The fees allow Ecology to filly recover (but not exceed) the costs of the permit program based on 
expenses incurred in issuing the permits. Ecology documents program needs and costs and 
reevaluates the established fees, adjusting them as appropriate. Existing law (RCW 90.48.465) 
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places a cap on permit fees. The annual fee paid by a municipality for all domestic wastewater 
facility permits shall not exceed the total of a maximum of meen cents per month per residence or 
RE contributing to the municipality's wastewater system. 

Application Forms 

NPDES permit application forms and instructions are attached to this letter report. Additional 
information outlining the permit process and opportunities for public involvement, along with a list 
of Ecology office contacts, is presented in the attached Ecology Report Wustewater Discharge 
Permits in Wmhington State. Sample Snoqualmie Valley Cities (North Bend, Snoqualmie, and 
Duvall) NPDES permits on file are also attached for your information. 

We appreciate this opportunity to sukarize the NPDES permitting process as it relates to 
wastewater disposal in the Snoqualmie Valley Cities. Feel fiee to contact us if you are in need of 
additional information at this time. 

Very truly Yours, 

HDR ENGINEERING, INC. 

Gary L. Bleeker, P.E. 
Project Manager 

Attachments 
cwm 
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DISPOSITION O F  SECTIONS FORhlERLY 
CODIFIED IN TIUS CHAPTER 

173-220-045 General pcrmirs. [Swtutory Authority: RCW 90.54.020 
and chapur 90.48 RCW. 88-22-059 (Ordcr 88-91, 5 173- 
220-045. filed 11/1/88. Statutory Authority: Chapter 
43.21A RCW. 86-06-040 (Order 86-03). 8 173-220-045, 
filed 3/4/86. Stautory Authonty: RCW 90.48.035 m d  
90.48.260. 82-24-078 (Order DE 82-39), 5 173-220-045. 
filed 12/1/82.] Repealed by 93-10-099 (Order 92-55). 
filed 5/5/93. effective 5/19/93. Statutory Authority: 
Chapter 90.48 RCW. 

173-220-220 Control o f  disposal o f  pollutants into wells. [Statutory 
Authority: Chapter 90.48 RCW. 84- l I 4 2 4  (Order D E  
84-19). 5 173-220-220, filed 511 1/84. S ~ ~ u t o r y  Authority: 
RCW 90.48.035 and 90.48.260. 82-24-078 (Order DE 82- 
39). 8 173-220-220. filed 1?/1/82; Order DE 74- 1. 5 173- 
220-220, filed 2/15/74,] Repealed by 88-22-059 (Order 
88-9). f i led  11/1/88. Statutory Authority: RCW 
90.54.0tO and chaptu 90.48 RCW. 

WAC 173-220-010 Purpose. The purpose of this 
chapter is to establish a state individual permit program, 
applicable to the discharge of pollutants and other wastes 
and materials to the surface waters of the state, operating 
under state law as a part of the National Pollutant Discharge 
Elimination System (NPDES) created by section 402 of the 
Federal Water Pollution Control Act (FWPCA). Permits 
issued under this chapter are designed to satisfy the require- 

ments for discharge permits under both section 402(b) of the 
FWPCA and chapter 90.48 RCW. 

[Statutory Authority: Chapter 90.48 RCW. 93-10-099 ( W r  92-55). 5 
173-220-010. filed 9-3. effective 5/19t93. Statutory A u h t y :  RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-91. 8 173-220- 
010. filed 11/1/88; Order DE 74-1. 8 173-220-010. filed YlY14.1 

WAC 173-220-020 Permit required. No pollutants 
shall be discharged to any surface water of the state from a 
p i n t  source. except as authorized by an individual permit 
issued pursuant to this chapter or as authorized by a general 
permit issued pursuant to chapter 173-226 WAC. 

[Statutory Authonty: Chapter 90.48 RCW. 93-10-099 (Order 92-55). fi 
173-220-020. filed 5/5/93. effective 5/ 19/93. Statutory Authority: RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-91. 4 173.220- 
020, filed 11/1/88. Statutory Authority: RCW 90.48.035 and 90.48.260. 
82-24-078 (Order DE 82-39). 5 173-220-120. filed 1 ?/1/82; Orckr DE 74- 1. 
5 173-220-020, filed ?/I 5n4.1 

WAC 173-220-030 Defmitions. For purposes of this 
chapter, the following definitions shall be applicable: 

(1)  "Administrator" means the administrator of the 
United States Environmental Protection Agency. 

(2) "Combined waste treatment facility" means any 
publicly owned waste treatment facility in which the maxi- 
mum monthly average influent from any one industrial 
category, or categories producing similar wastes, constitutes 
over eighty-five percent of the design load for biochemical 
oxygen demand or suspended solids. Each single industrial 
category must contribute a minimum of ten percent of the 
applicable load. 

(3) "Department" means department of ecology. 
(4) "Director" means the director of the department of 

ecology or h i d e r  authorized representative. 
(5) "Discharge of pollutant" and the term "discharge of 

pollutants" each means (a) any addition of any pollutant or 
combination of pollutants to surface waters of the state from 
any point source, (b) any addition of any pollutant or 
combination of pollutants to the waters of the contiguous 
zone or the ocean from any point source, other than a vessel 
or other floating craft which is being used as a means of 
transportation. 

(6) "Discharger" means owner or operator of any facility 
or activity subject to regulation under the NPDES program. 

(7) "Domestic wastewater" means water carrying human 
wastes, including kitchen, bath, and laundry wastes from 
residences. buildings, industrial establishments or other 
places, together with such groundwater infiltration or surface 
waters as may be present. 

(8) "Domestic wastewater facility" means all structures. 
equipment. or processes required to collect. carry away, mat, 
reclaim or dispose of domestic wastewater together with 

( 9 m 3 )  [Ch. 173-220 WAC-+. 11 
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such industrial waste as may be present. This term applies 
only to facilities discharging to surface water. 

(9) "Effluent limitation" means any restriction estab- 
lished by the state or administrator on quantities. rates. and 
concentrations of chemical, physical, biological, and other 
constituents which are discharged from point sources into 
surface waters of the state. 

(10) "FWPCA" means the Federal Water Pollution 
Control Act as amended, 33 U.S.C. 1251 el seq. 

( I  I )  "General permit" means a permit which covers 
multiple dischargers of a point source category within a 
designated geographical area, in lieu of individual permits 
being issued to each discharger. 

(12) "Individual permit" means a permit for a single 
point source or a single facility. 

(13) "Major discharger" means any discharger classified 
as such by the administrator in conjunction with the director 
and published in the annual state-EPA agreement. 

(14) "Minor discharger" means any discharger not 
designated as major or covered under a general permit. 

(IS) "NPDES" means the National Pollutant Discharge 
Elimination System. 

(16) "Permit" means an authorization, license. or 
equivalent control document issued by the director to 
implement this chapter. 

(17) "Person" includes any political subdivision, local. 
state, or federal government agency, municipality, industry. 
public or private corporation. partnership. association, firm. 
individual. or any other entity whatsoever. 

(18) "Point source" means any discernible. confined and 
discrete conveyance. including but not limited to any pipe, 
ditch. channel, tunnel. conduit, well. discrete fissure. sondn- 
er. rolling stock. concentrated animal feeding operation, or 
vessel or other floating craft. from which pollutants are or 
may be discharged. This term does not include return flows 
from irrigated agriculture. 

(19) "Pollutant" means dredged spoil. solid waste. 
incinerator residue. sewage, garbage, sewage sludge, muni- 
tions, chemical wastes. biological materials, radioactive 
materials. heat, wrecked or discarded equipment. rock, sand. 
cellar dirt and industrial. municipal and agricultural waste 
discharged into water. This term does not include sewage 
from vessels within the meaning of section 312 of the 
FWPCA nor does it  include dredged or fill material dis- 
charged in accordance with a permit issued under section 
404 of the FWPCA. 

(20) "Regional administrator" means the regional 
administrator of Region X of the Environmental Protection 
Agency (EPA) or hidher authorized representative. 

(21) "Surface waters of the state" means all waters 
defined as "waters of the United States" in 40 CFR 122.2 
that are within the boundaries of the state of Washington. 
This includes lakes. rivers. ponds. streams. inland waters, 
wetlands. ocean, bays. estuaries, sounds. and inlets. 

(22) "Water quality standards" means the state of 
Washington's water quality standards for surface waters of 
the state. which are codified in chapter 173-201 WAC. 
[Statutory Authority: Chaper 90.48 RCW. 93-10499 (Ordcr 92-55). Q 
173-220-030. tiled Y5A3. effective 5/19/93. Statutory Authority: RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-91, Q 173-220- 
030. filed 1 111188. Sututay Authority: Chapter 90.48 RCW. 84-1 1424 
(Order DE 84-19). Q 173-220-030. filed 511 1/81. Statutov Authority: 

RCW 90.48.035 md 90.48.260. 82-24-078 ((Xder DE 82-39), Q 173-220- 
OM. filed 1YIII12; Onkr  DE 74-1. Q 173.220430. fikd UIY14.1 

WAC 173-220-040 AppUcation for permit. (1) Any 
person presently discharging pollutants to surface waters of 
the state must file an application with the department on a 
form prescribed by the departrnent. For the purpose of 
satisfying the requirements of this subsection. any completed 
application filed with the Environmental Protection Agency 
prior to the approval by the administrator under section 
402(b) of the FWPCA of this state permit program shall 
constitute a filing with the department. 

(2) Any person proposing to commence a discharge of 
pollutants to surface waters of the state must file an applica- 
tion with the departrnent on a form prescribed by the 
department. (a) no less than one hundred eighty days in 
advance of the date on which it is desired to commence the 
discharge of pollutants. or (b) in sufficient time prior to 
commencement of the discharge of  pollutants to insure 
compliance with the requirements of section 306 of the 
FWBCA and any other applicable water quality standards or 
effluent standards and limitations. 

(3) The applicant must pay any applicable fees required 
pursuant to RCW 90.48.610. 

(4) The requirement for permit application will be 
satisfied if the discharger files: 

(a) A complete application form which is appropriate for 
the type. category, or size of discharge per 40 CFR 122.21; 
-or 

(b) A complete request for coverage under a general 
permit; and 

(c) Any additional information required by the depm- 
ment pertaining to pollutant discharge. 

(5) The application form shall bear a certification of 
correctness to be signed: 

(a) In the case of corporations. by a responsible c o p  
rate officer. 

(b) In the case of a partnership. by a general partner. 
(c) In the case of sole proprietorship. by the proprietor. 
(d) In the case of a municipal. state, or other public 

facility, by either a principal executive officer or ranking 
elected official. 

(6) Applications for permits for domestic wastewater 
facilities that are either owned or operated by, or under 
contract to, a public entity shall be submitted by the public 
entity. 

(7) No discharge of pollutants into the surface waters of 
the state is authorized until such time as a permit has been 
issued consistent with the terms and conditions of this 
chapter. 
[Stuutory Authority: Chapter 90.48 RCW. 93-10499 (Order 92-55). Q 
173-220-040. filed 51993. effective 5/19A3. Slahltory Aulhority: RCW 
90.54.020 and chaprer 90.48 RCW. 88-22459 (Order 88-9). 4 173-220- 
040. fW 1111188. Stalutory Authority: chapter 4321A RCW. 86-OW40 
(Order 86-03). 4 173-220-040. filed 3/4/06. Statutory Authority: RCW 
90.48.035 and 90.48.260. 82-24-078 (Order DE 82-39). Q 173-22c040. 
filed 12/1/82; Order DE 74-1. Q 173-220440, fded 2/IY)4.] 

WAC 173-220-050 Public noticc (1) Public notice 
of every draft permit determination regarding an individual 
permit shall be circulated in a manner designed to inform 
interested and potentially affected persons of the proposed 

[Ch. 173-220 WAC-+. 21 (91LM3) 
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discharge and of the proposal determination to issue or deny 
a permit for the proposed discharge. as follows: 

(a) Notice shall be circulated within the geographical 
area of the proposed discharge; such circulation may include 
any or all of the following. as directed by the department: 

(i) Posting by the applicant for a period of thiny days 
in the post office, public library. and public places of the 
municipality nearest the premises of the applicant in which 
the effluent source is located; 

( i i )  Posting by the applicant for a period of thiny days 
near the entrance of the applicant's premises and nearby 
places; 

(iii) Publishing by the applicant. at his own cost within 
such time as the director shall prescribe, through a notice 
form provided by the deparunent. in major local newspapers 
of general circulation serving the area in which the discharge 
occurs: Provided, That if an applicant fails to publish notice 
within thiny days of the time prescribed by the director, the 
department may publish the notice and bill the applicant for 
the cost of publication; 

(iv) Publishing by the applicant of paid advertisements; - 
(v )  Publishing by the department of news releases or 

newsletter articles. 
(b) Notice shall be mailed to any person upon request; 

and 
(c) The department shall add the name of any person 

upon request to a mailing list to receive copies of notices 
within the state or within a certain geographical area. 

(2) The department shall provide a period of not less , 

than thirty days following the date of the public notice 
during which time interested persons may submit their 
written views on a draft permit determination. All written 
comments submitted during the thirty-day comment period 
shall be retained by the department and considered in  the 
formulation of its final determination with respect to the 
application. The period for comment may be extended at the 
discretion of the department. 

(3) The department shall prepare the contents of the 
public notice, which shall. at a minimum, summarize the 
following: 

. (a) Name, address, phone number of agency issuing the 
public notice; 

(b) Name and address of each applicant and if different, 
of the facility or activity to be regulated; 

(c) Each applicant's activities or operations which result 
in a discharge (e.g.. municipal waste treatment, steel manu- 
facturing, drainage from mining activities); 

(d) Name of watenuay to which each discharge is made 
and the location of each discharge on the waterway, indicat- 
ing whether such discharge is a new or an existing dis- 
c harge; 

(e) The tentative determination to issue or deny a permit 
for the discharge; 

(f) The procedures for the formulation of final determi- 
nations, including the Ihirty-day comment period required by 
subsection (2) of this section and any other means by which 
interested persons may comment upon those determinations; 
and 

(g) Address and phone number of state premises at 
which interested persons may obtain further information. 

(4) The department shall provide copies of permit 
applications, draft permit determinations, and final permits. 

(5) The department shall notify the applicant and 
persons who have submitted written comments or ques ted  
notice of the final permit decision. This notification shall 
include response to comments received and reference to the 
procedures for contesting the decision. 
[Slrru~oy Authority: Chapter 90.48 RCW. 93-10-099 (Order 92-53). ) 
173-220-050. fikd 9-3. eITeaivo 5/19B3. Statutoy Authority: RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-9). 8 173-220. 
050, filed 11/1/88. S~uutory Aulhorily: RCW 90.48.035 md 90.48.260. 
82-24-078 (Ordcr DE 82-39). 8 173-220.050. filed IU1/82; Onlcs DE 76- 
20 .1  173-220-050. f i kd  5/19/76; Order 74-7. Q 173-2?&050. filed Ulfl4;  
Ordc~ DE 74- 1. 1 173-220450. f i kd  Y 15/74,] 

WAC 173-220-060 Fad sheets. ( I )  The deparunent 
shall prep* a fact sheet for every draft permit determina- 
tion. Such fact sheets shall. at a minimum, summarize the 
following: 

(a) The type of facility or activity which is the subjest 
of the application; 

(b) The location of the discharge in the form of a sketch 
or detailed description; 

(c) The type and quantity of the discharge, including at 
least the following: 

(i) The rate or frequency of the proposed discharge; 
(ii) For thermal discharges, the average summer and 

winter temperatures; and 
(iii) The average discharge in pounds per day. or  other^ 

appropriate units. of any pollutants which are present in  
significant quantities or which are subject to limitations or 
prohibition under RCW 90.48.010, 90.52.040, 90.54.020 and 
sections 301. 302. 306, or 307 of the FWPCA and regula- 
tions published thereunder; 

(d) The conditions in  the proposed permit; 
(e) The legal and technical grounds for the draft permit 

determination, including an explanation of how conditions 
meet both the technology-based and water quality-based 
requirements of the FWPCA and chapters 90.48, 90.52, and 
90.54 RCW; 

(f) The effluent standards and limitations applied to the 
proposed discharge; 

(g) The applicable water quality standards, including 
identification of the uses for which receiving waters have 
been classified; 

01) How the draft permit addresses use or disposal of 
residual solids generated by wastewater treatment; and 

(i) The procedures for the formulation of final determi- 
nations (in more detailed form than that given in the public 
notice) including: 

(i) The thirtyday comment period required by WAC 
1 73-220-05q2); 

(ii) Procedures for requesting a public hearing and the 
nature thereof; and 

(iii) Any other procedures by which the public may 
participate in the formulation of the final determinations. 

(2) The department shall send a fact sheet to the 
applicant and. upon request, to any other person. 

(3) The department shall add the name of any person 
upon request to  a mailing list to receive copies of fact 
sheers. 
[Slatufmy Awhmity: Chapter W.48 RCW. J3-Ib099 (Ordtr 92-55), 8 
133.220.060, 61d 9-3. c f f d w  5119B3. Smu~ory Authwity: RCW 
93.54.020 md crUpGCr W.48 acw 88-22.059 (Order 88.9). ( 173-220- 
W, 61cd 1 111188. Stuulory Authority W e r  43.21 A RCW. 86-MUaO 
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(b) A reference to the public notice issued pursuant to [ S ~ ~ O C Y  A m t y :  RCW 90.54.020 dupa 90.a RCW. 88-22M9 
WAC 173-220-050. including identification number and date ~ ~ \ ~ ~ - ~ 4 ~ ~ ~ & ' 2 ~ i - ~ ~ ~ ~ ~  ~ ~ ~ 2 ~ 9 ~ ~ ~ ~ - ~ 2 ~ ~  
of issuance filed lYlrt.2: Order DE 74-1. O 173-220-120. filed YIY14.l 

(c) The time and location for the hearing; 
(d) The purpose of the hearing; 
(e) Address and phone number of premises at which 

interested persons may obtain information: 
(f) The nature of the hearing; 
(g) The issues raised by the persons requesting the 

hearing, and any other appropriate issues which may be of 
interest to the public; 

(h) The name and address of each applicant whose 
proposed discharge will be considered at the hearing; 

(i) The name of waterway to which each discharge is 
made and the location of each discharge on the waterway. 
[Statutory Authority: Chapter 90.48 RCW. 93-10-099 (Order 92-55). 8 
173-220-100. filcd 9583. effective Y 19/93. Statutory Authority: RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-91, 8 173-220- 
100. filed 1111188. Starmory Au~hority: RCW 90.48.035 and 90.48.260. 
81-24-078 (Ordcr DE 82-39). 4 173-220- 100. filcd 12/1/82; Ordcr DE 74-1. 
4 173-220-100. filcd l l lY14.]  

WAC 173-220-110 Permi t  preparat ion.  The 
department will prepare tentative staff determinations with 
respect to a permit application in  advance of public notice of 
the proposed issuance or denial of a permit. Such tentative 
determinations shall include at least the following: 

(1) A proposed determination to issue or deny a permit 
for the discharge described in the application; and 

(2)  If the determination is to issue the permit, the 
following shall be included in a draft permit: 

(a) Proposed effluent limitations for those pollutants 
proposed to be limited; 

(b) A proposed schedule of compliance. including 
interim dates and requirements, for meeting the proposed 
effluent limitations; and 

(c) A brief description of any other proposed special 
conditions which will have a significant impact upon the 
discharge described in the application. 
(Statutory Authority: Chpter 90.48 RCW. 93-10.099 (Order 92-55). 5 
173-220-110. filed 9583. effective 5/19/93. StYutory Authority: R C W  
90.48.035 and 90.48.2a. 82-24-078 (Order DE 82-39). 8 173-220- 110. 
filed IU1182; Ordcr DE 74-1. f 173-220-1 10. filcd UISi74.1 

WAC 173-220-120 Prohibited discharges. No 
permit issued by h e  department shall authorize any person 
to: 

(1) Discharge any radiological. chemical or biological 
warfare agent or high-level radioactive waste into surface 
waters of the state: 

(2) Discharge any pollutants which the secretary of the 
army acting through the chief, corps of engineers, finds 
would substantially impair anchorage and navigation; 

(3) Discharge any pollutant to which the regional 
administrator, not having waived hisher right to object 
pursuant to section 402(e) of the FWFCA, has objected in 
writing pursuant to section 402(d) of the FWPCA; 

(4) Discharge from a point source any pollutant which 
is in conflict with the plan or amendment thereto approved 
pursuant to section 208(b) of the -A; 

(5) Discharge any pollutant subject to a toxic pollutant 
discharge prohibition under section 307 of FWPCA. 

W A C  173-220-130 Effluent limitations, water  
quality s tandards and other requirements for permits. 
(1) Any permit issued by the department shall apply and 
insure compliance with all of the following, whenever 
applicable: 

(a) All known, available. and reasonable methods of 
treatment required under RCW 90.52.040, 90.54.020 (3Xb), 
and 90.48.520; including effluent limitations established 
under sections 301. 302. 306, and 307 of the FWPCA. The 
effluent limitations shall not be less stringent than those 
based upon the acatment facility design efficiency contained 
in approved engineering plans and reports or approved 
revisions thereto. The effluent limitations shall reflect any 
seasonal variation in industrial loading. Modifications to 
technology-based effluent limitations for specific discharge 
categoriey arc as follows: 

- 
(i) For combined waste treatment facilities, the effluent 

limitations for biochemical oxygen demand or suspended 
solids may be adjusted upwards to a maximum allowed by 
applying effluent limitations pursuant to sections 301 
(b)(l)(B) of the FWPCA to the domestic portion of the 
influent and effluent limitations pursuant to sections 301 
(bXl)(A)(i). 301 (b)(2)(A), and 301 (b)(2)(E) of the FWPCA 
or standards of performance pursuant to section 306 of the 
FWPCA to the industrial po~tion of the influent: Provided, 
That the following additional condition is met: 

Fecal coliform levels shall not exceed a monthly 
geometric mean of  200 organisms per I00 ml with a 
maximum weekly geometric' mean of 400 organisms per 100 
ml; 

(ii) For municipal water treatment plants located on the 
Chehalis, Columbia, Cowlitz. Lewis, or Skagit river, the 
effluent limitations shall be adjusted, in accordance with 
RCW 90.51.020 (3)(b), to reflect credit for substances 
removed from the plant intake water if: 

(A) The municipality demonstrates that the intake water 
is drawn from the same body of water into which the 
discharge is made; and 

(B) The municipality demonstrates that no violation of 
receiving water quality standards or appreciable environrnen- 
tal degradation will result. 

(b) Any more stringent limitation, including those 
necessary to: 

(i) Meet water quality standards. treatment standards or 
schedules of compliance established pursuant to any state 
law or regulation under authority preserved to the state by 
section 510 of the FWPCA; or 

(ii) Meet any federal law or regulation other than the 
FWPCA or regulations thereunder; or 

(iii) Implement any applicable water quality standards; 
such limitations to include any legally applicable require- 
ments necessary to implement total maximum daily loads 
established pursuant to section 303(d) and incorporated in 
the continuing planning process approved under section 
303(e) of the FWPCA and any regulations and guidelines 
issued pursuant hereto; 
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(iv) Revent or control pollutant discharges from plant 
site runoff, spillage or leaks, sludge or waste disposal. or 
materials handling or storage: and 

( v )  Meet the permit by rule provisions of the state 
dangerous waste regulation. WAC 173-303-802 (4) or (5 ) .  

(c) Any more stringent legal applicable requirements 
necessary to comply with a plan approved pursuant to 
section ZO8(b) of the FWPCA; and 

(d)  Prior to promulgation by the administrator of 
applicable effluent standards and limitations pursuant to 
sections 301, 302. 306, and 307 of the FWPCA. such 
conditions as the department determines are necessary to 
carry out the provisions of the FWFCA. 

(2) In any case where an issued permit applies the 
effluent standards and limitations described in subsection 
(I)(a) of this section. the department shall make a finding 
that any discharge authorized by the pennit will not violate 
applicable water quality standards. 

(3) In the application of effluent standards and limita- 
tions. water quality standards and other legally applicable 
requirements pursuant to subsections (1) and (2) of this 
section, each issued permit shall specify: 

(a) For industrial wastewater fasilities. average monthly 
and maximum daily quantitative mass andlor concentration 
limitations. or other such appropriate limitations for the level 
of pollutants and the authorized discharge: 

(b) For domestic wastewater facilities. average, weekly 
and monthly quantitative concentration and mass limitations. 
or other such appropriate limitations for the level of pollut- 
ants and the authorized discharge; and 

(c) If a dilution zone is authorized within which water 
quality standards are modified. the dimensions of such 
dilution zone. 
[Statutory Authority: RCW 90.54 020 and chapter 90.48 RCW. 88-22-059 
(Order 88-91. 5 173-22Q130. tiled 1 1/1/88. Sruurory Authority: RCW 
90.18.035 and 90.38.260. 82-24-078 (Order DE 82-39). 4 173-220-130. 
filed IY  1/82: Order DE 74-1. 5 173-22QIM. filed UIW4.1 

WAC 173-220-135 Signing of permits. Permits 
authorized for issuance under chapter 173-220 WAC may be 
signed by the director or any person designated in WAC 
173-06-030. ' 

[Order DE 74-1. 4 173-220-135. filed 2llSfl4.l 

WAC 173-220-140 Schedules of compliance. ( I )  
The depanment shall establish schedules and pennit condi- 
tions as follows to achieve compliance with applicable 
effluent standards and limitations. water quality standards. 
and other legally applicable requirements: 

(a) With respect to any discharge which is found not to 
be in compliance with applicable effluent standards and 
limitations. applicable water quality standards, or other 
legally applicable requirements listed in WAC 173-220- 130. 
the permittee shall be required to take specific steps to 
achieve compliance with the following: 

Any legally applicable schedule of compliance contained 
in: 

(i) Section 301 of IWPCA; 
(ii) Applicable effluent standards and limitations; 
(iii)  Water quality standards; and 

(iv) Applicable q u i r r m e n u  listed in WAC 173-220- 
130. 373-220- 150, and 173-220-2 10; 

(b) Schedules of compliance, shall set fonh the shortest 
reasonable period of time. to achieve the specified require- 
ments. such period to be consistent with the guidelines and 
requirements of the FWPCA. 

(2) In any case where the period of time for compliance 
specified in subsection (l)(a) of this section exceeds one 
year. a schedule of compliance shall be specified in the 
permit which will set forth interim requirements and the 
dates for heir achievement; however. in no event shall more 
than one year elapse between interim dates. If the time 
necessary for completion of the interim requirement (such as 
constrction of a treatment facility) is more than one y w  
and is not readily dividd into stages of completion. interim 
dates shall be specified for the submission of reports of 
progress toward cornplttilon of rhe intcrim rquirement. 

(3) Either before or up to fourteen days following tach 
interim date and the final date of compliance, the pcnninct 
shall provide the department with written notice of the 
permittee's compliance or noncompliance with the interim or 
final rquirement. 

(4) On the last day of the months of February. May. 
Augusk and November. the department shall transmit to the 
regional administrator a list of all instances in the previous 
ninety days of failure or refusal of a major permittee to 
comply with an interim or final requirement. Such list shall 
be available to the public for inspection and copying and 
shall contain at least the following information on each 
instance of noncompliance: 

(a) Name and addrcss of each noncomplying pennittee; 
(b) A shon description of each instance of noncompli- 

ance (c.g., failure to submit preliminary plans. delay in 
mmmencemenr of consauction of m m e n t  facility, failurn 
to notify dcpamtnt of compliance with an inrerim require- 
ment, ere.) 

(c) A short description of any actions or proposed 
actions by the permittee or the department to comply or 
enforce compliance with the interim or final requirement; 
and 

(d) Any details which explain or mitigate an instance of 
noncompliance with an interim or final rquirement. 

( 5 )  If a pernittee faits or tcfuscr to comply with an 
intcrim or final requirement in a permit, such noncompliance 
shall constitute a violation of the permit for which the 
depamncnt may modify or revoke the p c d t  or take direct 
tnforccmcnr action. 

[ S m u y  Authoriry: R W  Pa.Q802O a d  chapter 40-48 RCW. 8822459 
(Otder 88.9). 4 173-220.140. filed l ll1B8. S m t a r f  Authority: RCW 
90.48035 and 9a.ds.?d0. 82-24478 (Ordcr DE BZ.39). 4 173-22Q140. 
fild 12/5182; Ordm DE 74- I, 4 173-2?@140, filed Y15174.J 

WAC 173-220-150 Other terms and conditions (1) 
In addition to the requirements of WAC 173-220-130 and 
173-220-140. each issued permit shall require that: 

(a) All discharges authorized by the permit shall be 
consistent with the terms and conditions of the permit: 

(b) Any facility expansions, production increases or 
process modifications which would result in new or in- 
creased discharges of pollutants causing effluent limitations 
in the permit to be exceeded must be reported to the depart- 
ment by submission of a new application or supplement 



thereto; or, i f  such discharge does not violate effluent 
limitations specified in the permit, by submission to the 
department of notice of such new or increased discharges of 
pollutants; 

(c) Any discharge of any pollutant more frequent than 
or at a level in excess of that identified and authorized by 
the permit shall constitute a violation of the terms and 
conditions of the permit; 

(d) The permit may k modified or revoked in whole or 
in part during its terms for cause including, but not limited 
to. the following: 

(i) Violation of any term or condition of the permit; 
(ii) Obtaining a permit by misrepresentation or failure 

to disclose fully all relevant facts; 
(iii) A change in any condition that requires either a 

temporary or permanent reduction or elimination of the 
permined discharge; 

(iv) A determination that the permitted activity endan- 
gers human health or the environment, or contributes to 
water quality standards violations; 

(v)  Incorporation of an approved local pretreatment 
program into a municipality's permit; 

(vi)  Establishment of a toxic effluent standard or  
prohibition (including any schedule of compliance specified 
in such effluent standard or prohibition) under ststion 307(a) 
of the FWPCA for a toxic pollutant which is more stringent 
than any limitation upon such pollutant in the permit; 

(vii) Failure or refusal of the permittee to allow e n q  as 
required in RCW 90.48.090; and 

(viii) Nonpayment of permit fees assessed pursuant to 
RCW 90.48.610. 

(e) The permittee shall allow the department or its 
authorized representative upon the presentation of credentials 
and at reasonable times: 

(i) To enter upon permittee's premises in which an 
effluent source is located or in which any records are 
required to be kept under terms and conditions of the permit 
subject to any access restrictions due to the nature of the 
project; 

(ii) To have access to. and copy at reasonable cost, any 
records required to be kept under terms and conditions of the 
pennit; 

(iii) To inspect any monitoring equipment or method 
required in the permit; and 

(iv) To sample any discharge of pollutants. 
(f) If the permit is for a discharge from a publicly 

owned treatment works, the permittee shall provide notice to 
the department of the following: 

(i) Any new induc t ion  of pollutants into such treat- 
ment works from a source which would be a new source as 
defined in section 306 of the FWPCA if such source were 
discharging pollutants; 

(ii) Except as to such categories and classes of point 
sources or discharges specified by the department, any new 
introduction of pollutants into such treatment works from a 
source which would be subject to section 301 of the FWPCA 
if such source were discharging pallutan~: 

(iii) Any substantial change in volume w character of 
pollutanis k i n g  inuduced into such uealmtnt works by a 
saurce existing at the time of issuance of the permit. 

Such notice shall include information on: 

(A) The quality and quantity of effluent to be introduced 
into such treatment works; and 

( B )  Any anticipated impact of such change i n  the 
quantity or quality of effluent to be discharged from such 
publicly owned treatment works. 

(g) The permittee shall at all times properly operate and 
maintain any facilities or systems of control installed by the 
permittee to achieve compliance with the terms and condi- 
tions of the permit. Where design criteria have been 
established. the permittee shall not allow flows or waste 
loadings to exceed approved design criteria, or approved 
revisions thereto. 

(2) Every permit shall be conditioned to insure that any 
industrial user of any publicly owned treatment works will 
comply with sections 204(b). 307. and 308 of the FWPCA. 

(3) When deemed necessary by the department, any 
publicly owned aeaunent works shall be required to develop 
a full or partial local premlment program as specified in 40 
CFR Part 403. Permit conditions for a municipality which 
has received full local pretreatment program approval shall 
include: 

(a) Granting of authority to issue permits under chapter 
173-2 08 WAC; 

(b) A requirement to develop, adopt, and enforce a 
program that is at least as stringent as the department's 
program under chapter 173-216 WAC; and 

(c) A requirement to report to the department at a 
specified frequency on the status of its implementation. 

(4) Permits for domestic wastewater facilities shall be 
issued only to a public entity, except in the following 
circumstances: 

(a) Facilities existing or approved for construction with 
private operation on or  before the effective date of this 
chapter, until such time as the facility is expanded; or 

(b) Facilities that serve a single nonresidential, industri- 
al. or commercial establishment. Commercia~industrial 
complexes serving multiple owners or tenants and multiple 
residential dwelling facilities such as mobile home parks. 
apartments. and condominiums are not considered single 
commercial establishments for the purpose of the preceding 
sentence. 

(5) For facilities that are owned by nonpublic entities 
and under contract to a public entity, the permit shall be 
issued to the public entity. 
[Stamtory Aulhority: RCW 90.54.020 and chaper 90.48 RCW. 88-22-059 
(Ordcr 88-9). Q 173-220-150. filed 11/1/88. Statutory Auhrity:  Chapter 
43.21A RCW. 88-12-035 (Order 88-8). Q 173-220-150. filed 5/26/88, 
effective 711188; 86:06-040 (Order 86-03), Q 173-220-150. filed 3/4/86. 
S~stutory Authority: Chapter 90.48 RCW. 84- 1 1 - E 4  (Order DE 84- 19). 
Q 173-220-150. filed 511 1/84. Stamtory Aulhoriry: RCW 90 48 035 and 
90.48.260. 82-24-078 (Order DE 82-39). Q 173-220-150. filed 1211182; 
Ordcr DE 74-1. 8 173-220-150. filed 2/15/74.] 

WAC 173-220-160 Transmission of irmed permit to 
regional administrator. Immediately following issuance. 
the department shall transmit a copy of every issued permit 
along with any and all terms, conditions, requirements, or 
documents which are a part of such permit or which affect 
the authorization by the pennit of the discharge of pollutants 
to the regional administrator. 
[Statutory Authoriry: RCW 90.54.020 and chaper 90.48 RCW. 88-22-059 
(Order 88-9). Q 173-220-160. filed 1111188. Statutory Authority: RCW 
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90 48 035 md 90.48.260, 82.24-078 (Order DE 82-39). ) 173-220-160. [St~utocy Authority: RCW 9Q.U.020 md chpccr 90.48 RCW. 88-22459 
filed I U I M ;  ~ r d e r  DE 74-1. 4 173-220-160, tiled ~ 1 ~ 1 4 . 1  (Order 88.9). ) 173-220-180. filed 1 1/1/88. Statutory ~ulhonry:  RCW - ' 

90.48.035 and 90.48.260. 82-24-078 (Order DE 82-39). 4 173-220- 180. ' 

WAC 173-220-170 Relationship with non-NPDES 
filed I Y  1/82; Order DE 74-1. 4 173-220-180. fikd U l m 4 . 1  

permits. Discharges of pollutants or other wastes that 
require permits from the depanment under RCW 90.48.160. 
which are not satisfied through permits issued under this 
chapter. shall be subject to the permit requirements of RCW 
90.48.160. et seq. Except where permits under RCW 
90.48.160 are issued by a municipal corporation pursuant to 
chapter 173-208 WAC. permit requirements under this 
chapter and permit requirements under RCW 90.18.160 shall 
be contained in a single permit document. 
[Swtutay Authority: RCW 90.48.035 and 90.48.260. 82-2e078 (Order 
DE 82-39), 4 I 73-220-170, filed IY 1/82: Ortier DE 74- I .  4 I 73-220-170. 
filed YlY14.l 

WAC 173-220-180 Duration and replacement of 
existing permit. ( I )  Permits shall be issued for fixed terms 
not exceeding five years. 

(2) Any permittee shall make application for replace- 
ment to an existing permit or continuation of a discharge 
beyond the expiration date of hidher permit by filing with 
the depanment an application for replacement of the permit 
at least one hundred eighty days prior to its expiration. 

(3) The scope and manner of any review of an applica- 
tion for replacement of a permit by the department shall be 
sufficiently detailed as to-insure the following: 

(a) That the permittee is in substantial compliance with 
all of the terms. conditions, requirements and schedules of 
compliance of the expired pennit: 

(b) That the deparunent has up-tedate information on 
the permittee's production levels: permittee's waste treatment 
practices; nature. content and frequencies of permittee's 
discharge; either pursuant to the submission of new forms 
and applications or pursuant to monitoring records and 
reports resubmitted to the deparunent by the permittee; and 

(c) That the discharge is consistent with applicable 
effluent skndards and limitations. water quality standards. 
and other legally applicable requirements listed i n  WAC 
173-220-1 30. 

(4) The notice and public participation procedures 
specified in WAC 173-220-050 through 173-220- 100 are 
applicable to each draft replacement permit. 

(5) When a permittee has made timely and sufficient 
application for the renewal of a permit, an-expiring permit 
remains in effect and enforceable until the application has 
been denied or a replacement permit has been issued by the 
de~artment. 

(6) Notwithstanding any other provision in this chapter, 
any point source. the construction of which is commenced 
after the date of enactment of the Federal Water Pollution 
Control Act amendments of 1972 and which is so construct- 
ed as to meet all applicable standards of performance, shall 
not be subject insofar as the FWPCA is concerned to any 
more stringent standard of performance during a ten year 
period beginning on the date of completion of such construc- 
tion or during the period of depreciation or amortization of 
such facility for the purposes of section 167 or 169 (or both) 
of the Internal Revenue Code of 1954, whichever period 
ends first. 

WAC 173-220-190 Modincation and revocation of 
permits. (1) Any permit issued under this chapter can be 
moditied or revoked in  whole or in part by the departmint , 

for cause including, but not limited to, the causes listed in 
WAC 173-220- 150 ( I)(d) or when remanded to the depart- 
ment for modification by the pollution control hearings 
board. 

(2) The department may. upon q u e s t  of the permittee. 
modify a schedule of compliance or an operating condition 
in  an issued permit if it determines good and valid cause 
exists for such revision (such as an act of God. strike. flood, 
materials shortage, or other event over which the ~crmittee 
has little or ndcontrol and for which there is bo  other 
reasonably available remedy). 

(3) The depanment shall modify or revoke permits only 
after public notice and opportunity for public hearing as 
provided in this chapter in those instances where changes are 
proposed.which lessen the stringency of effluent limitations. 
In all other instances, the form of public notice and public 
pmicipation, if any. shall be determined by the department 
on a case-bycase basis according to the significance of the 
proposed action. 
[Statutory Authojty: RCW 90.54.020 and duper 90.48 RCW. 88-22459 
(Ordcr 88-9). 8 173-220-190. filed 11/1/88. Statutory Authority: RCW 
90.48.035 and 90.48.260. 82-24478 (Order DE 82-39), 8 173-220-190. 
filed 121182; Order DE 74-1. 4 173-220- 190. filed Uld174.] 

WAC 173-220-200 Transfer of permit. (1) A permit 
is automatically transferred to a new discharger if: 

(a) A written agreement between the old and new 
discharger containing a specific date for transfer of permit 
responsibility, coverage, and liability is submitted to the 
director; and 

(b) The director does not notify the old and new 
discharger of histher intent to modify, or revoke and reissue 
the permit. If this notice is not given, the transfer is 
effective on the date specified in the agreement mentioned 
in (a) of this subsection. 

(2) Unless a pennit is automatically transferred accord- 
ing to subsection ( I )  of this section. a permit may be 
transferred only if modified or revoked and reissued to 
identify the new permittee and incorporate such other 
requirements as may be necessary. 
[Statutory Authority: RCW 90.54.020 and chapter 90.48 RCW. 88-22459 
(Ordcr 88-9). 8 173-220-200. tiled 1111188. Statutory Aulhority: RCW 
90.48.035 and 90.48.260. 82-24-078 (Order DE 82-39). 4 173-22C200. 
filed 1211182; Ordcr DE 74-1. g 193-22G200. filed 211574.] 

WAC 173-220-210 Monitoring, recording and 
reporting. (1) Monitoring. 

(a) Any discharge authorized by a permit may be 
subject to such monitoring requirements as may be reason- 
ably required by the departmenl including the installation, 
use, and maintenance of monitoring equipment or methods 
(including, where appropriate, .biological monitoring meth- 
ods). These monitoring requirements would normally 
include: 
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( i )  Flow (in gallons per day); 
(ii) Pollutants (either directly or indirectly through the 

use of accepted correlation coefficients or equivalent 
measurements) which are subject to duct ion or elimination 
under the terms and conditions of the permit; 

(iii) Pollutants which the department finds could have a 
significant impact on the quality of surface waters; and 

(iv) Pollutants specified by the administrator, in regula- 
tions issued pursuant to the FWPCA. as subject to monitor- 
ing. 

(b)  Each effluent flow or pollutant required to be 
monitored pursuant-to (a) of this subsection shall be moni- 
tored at intervals sufficiently frequent to yield data which 
reasonably characterizes the nature of the discharge of the 
monitored effluent flow or pollutant. 

Variable effluent flows and pollutant levels may be 
monitored at more frequent intervals than relatively constant 
effluent flows and pollutant levels which may be monitored 
at less frequent intervals. 

(c) Monitoring of intake water. influent to treatment 
facilities, internal waste streams, andlor receiving waters may 
be required when determined necessary by the department to 
verify compliance with net discharge limitations or removal 
requirements. to verify that proper ws te  treatment or control 
practices are being maintained, or to determine the effects of 
the discharge on the surface waten'of the state. 

(2) Recording of monitoring activities and results. Any 
permit which requires monitoring of the authorized discharge 
shall require that: 

(a) The permittee shall maintain records of all informa- 
tion resulting from any monitoring activities required of him 
in his permit; 

(b) Any records of monitoring activities and results shall 
include for all samples: 

(i) The date, exact place, and time of sampling; 
(ii) The dates analyses were performed; 
(iii) Who performed the analyses; 
(iv) The analytical techniquesJmethods used; and 
(v) The results of such analyses; and 
(c) The permittee shall be required to retain for a 

minimum of three years any records of monitoring activities 
and results including all original strip chart recording for 
continuous monitoring instrumentation and calibration and 
maintenance records. This period of retention shall be 
extended during the course of any unresolved litigation 
regarding the discharge of pollutants by the permittee or 
when requested by the department or regional administrator. 

(3) Reporting of monitoring results. - 
(a) The perminee shall periodically report (at a frequen- 

cy of not less than once per year) on the proper reporting 
form, the monitoring results obtained pursuant to monitoring 
requirements in a permit. In addition to the required 
reporting form, the department at its discretion may require 
submission of such other results as i t  determines to be 
necessary. 

(b) Monitoring reports shall be signed by: 
(i) In the case of corporations, by a responsible corpo- 

rate officer or his duly authorized representative, if such 
representative is responsible for the overall operation of the 
facility from which the discharge originates. 

(ii) In the case of a partnership, by a general partner. 

(iii) In the case of a sole proprietorship, by the propri- 
etor. 

(iv) In the case of a municipal, state or other public 
facility. by either a principal executive officer. ranking 
elected official, or other duly authorized employee. 

(4) Use of registered or accredited laboratories: 
(a) Except as established in (c) of this subsection. 

monitoring data submitted to the department in accordance 
with this chapter shall be prepared by a laboratory accredited 
under the provisions of chapter 173-50 WAC no later than 
indicated by the appropriate date below: 

July 1, 1992. maj.or dischargers; 
July 1, 1993. all permittees with a permitted average 

flow rate greater than five million gallons per day. 
These requirements are effective and binding on all 

permittees under the authority of rule, regardless of whether 
they have been included as conditions of a permit. 

(b) Except as established in (c) of this subsection. 
monitoring data submitted to the department in accordance 
with this chapter shall be prepared by a laboratory registered 
or accredited under the provisions of chapter 173-50 WAC 
no later than July 1. 1994, for all NPDES permittees not 
covered under (a) of this subsection. 

These requirements are effective and binding on all 
permittees under the authority of mle, regardless of whether 
they have been included as conditions of a permit. 

(c) The following parameters need not be accredited or 
registered: 

(i) Flow; 
(ii) Temperature; 
(iii) Settleable solids; 
(iv) Conductivity, except that conductivity shall be 

accredited if the laboratory must otherwise be registered or 
accredited; 

(v) pH, except that pH shall be accredited if the labora- 
tory must otherwise be registered or accredited; and 

(vi) Parameters which are used solely for internal 
process control. 

[Slatutory Authority: RCW 43.21 A.230. 93-20-0 1 1 (Order 92-53). 8 173- 
22C-210. filed 912293. effective 10/23/93; W21-090 (Order 90-21). 4 173- 
220-210, filed IW19190. effective 11119f90. Statutory Authority: RCW 
90.S4.020 and chapter 90.48 RCW. 88-22-059 (Order 88-9). 4 173-22G 
210. fikd 11/1/88. S m t o r y  Authority: Chapter 90.48 RCW. 8 4 1  lQt4 
(Order DE 84-19). 4 173-220-210. filed 511 1184. Statutory Authority: 
RCW 90.48.035 and 90.48.260. 82-24-(178 (Order DE 82-39). 4 173-22G 
210. fikd 1211532; Order DE 74.1, 4 173-22C-210. fikd UlSn4.1 

WAC 173-220-225 Appeals. Individual permits are 
subject to appeals as specified in chapter 43.21B RCW. 
[Statutory Authority: Chapter 90.48 RCW. 93-10-099 (Order 92-55). 5 
173-22C-225, filed 515193. effective 5/19/93. Statutory Authority: RCW 
90.54.020 and chapter 90.48 RCW. 88-22-059 (Order 88-9). 5 173-22& 
225. fdcd 1111/88. Statutory Authority: RCW 90.48.035 and 90.48.260. 
82-24U78 (Order DE 82-39), 4 173-220-225. tiled WlB2.1 

WAC 173-220-230 Enforcement. (1) The depart- 
ment. with the assistance of the attorney general, may sue in 
courts of competent jurisdiction to enjoin any threatened or 
continuing violations of any permits or conditions thereof 
without the necessity of a prior revocation of the permit; 

(2) The department may enter any premises in which an 
effluent source is located or in which records are required to 
be kept under terms or conditions of a permit, and othenvisc 
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be able to investigate, inspect, or monitor any suspected ( 6 )  Nothing in  this section shall authorize the depan- 
violations of water quality standards, or effluent standards ment to undenake enforcement or monitoring activities in  a 
and limilations. or of permits or terms or conditions thereof; manner not consistent with the terms and conditions of any 

(3) The depanment may assess or, with the assistance EFSEC-issued NPDES permit. 
of the attorney general. sue to move r  in  coufl. such civi l  [Srsrutory ~uthonry: RCW 90 48.035 md 90.48 260. 82:24-078 (Order 
fines, penalties. and other civil relief as may be appropriate DE 82-39). p 173-??0-2j0. filed 12/1/81,. Order DE 74-1. 4 173.220-240, 
for the violation by any person of (a) any effluent standards filed Dl5fl4.1 
and limitations or water quality standards. (b) any permit or 
term or condition thereof. (c) any filing requirements. (d) 
any duty to permit or carry out insption. entry. or monitor- 
ing activities. or (e) any rules. regulations. or orders issued 
by the department. 

(4) 'Iht depmen t  may request the prosecuting anorney 
to seek criminal sanctions for the violation by such persons 
of (a) any effluent standards and limitations or water quality 
standards. (b) any permit or term or condition thereof, (c) 
any filing requirements. 

(5) The depment .  with the assistance of the prosecut- 
ing attorney. may seek criminal sanctions against any person 
who knowingly makes any false statement. representation, or 
cenification in any form or any notice or repon required by 
the terms and conditions of any issued permit or knowingly 
renders inaccurate any monitoring device or method required 
to be maintained by the department. 

WAC 173-220.240 Relationship of department of 
ecology to permits issued by the energy facility site 
evaluation council (1) The energy facility site evaluation 
council (EFSEC) shall be the state agency to receive 
applications for. issue, and modify permits for energy 
facilities subject to chapter 80.50 RCW. Processing of such 
applications shall be controlled by chapter 463-38 WAC. 
Application for issuance and modification of permits for all 
other energy facilities shall be the responsibility of the 
depanment. 

(2) Monitoring. recording. and reporting activities 
required of operators of all energy facilities by the terms of 
a permit issued by EFSEC shall be supervised and enforced 
by the department. 

(3) The depanrnent shall carry on an inspection program 
for the periodic inspection (to be performed not less than 
once every year) of discharges of pollutants from energy 
facilities authorized by a permit issued by EFSEC. Such 
inspections shall determine compliance or noncompliance 
with issued permits and, in particular. compliance or non- 
compliance with specific effluent limitations and schedules 
of compTiance in such permits. 

(4) The department shall carry on a surveillance 
program with respect to energy facility discharges for the 
random sampling and analysis of the discharge for the 
purpose of identifying occasional and continuing vio!ations 
of permit conditions and the accuracy of information 
submitted by permittees in reporting forms. 

(5) Enforcement activities regarding the NPDES 
program. including the levying of civil and criminal fines 
pehaining to all thermal power plants, whether the permit is 
issued by the department or EFSEC. shall be undertaken by 
the department. EFSEC, the attorney general, or the prose- 
cuting attorney, as appropriate. 
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Wastewater Discharge 
E 
a l s k l l 6 T D Y  S T L l t  
D t F l R T U t  L :  E c o L o c C i  Permits in Washington State 

Short History of the Wastewater Discharge Permit Program 
The water pollution 
mntrul program in 
Washington state is 
based on both federal 
and state law. The state 
of Washington began 
a formal pollution 
program in 2945, three 
years before the first fed- 
eral legisla tion dealing 
specifically with water 
pollution was enacted. 

Twenty years after 
Washington started its 
pollution control p r e  
gram, the first federal 
legislation to require 
states to adopt water 
quality standards for 
interstate waters was 
enacted in the Water 
Quality Act of 1965. 
This law required state 
or federal authorities to 
show a direct link be- 
tween a discharge and 
a specific water quality 
problem before they 
could require contrefs 
an the discharge of pol- 
lutants. Thus, the Water 

Quality Act of 1965 was 
very diffidt to enforce. 

In 1971, Washington 
enacted the Pollution 
Disclosure Act, which 
required dischargers to 
use "all known, avail- 
able and seasonable 
methods of treatment 
(of waste water), prior 
to &charge, regardless 
of the quality of water ... 
to which the wastes are 
discharged." This law 
signaled a change in 
state philosophy to 
emphasize technology- 
based control of pollut- 
ants, Washington state 
agencies no longer had 
to demonshate a direct 
link between water 
pollution problems 
and an individual 
discharger to control 
pollution. Instead, all 
dischargers were r e  
quired to meet treat- 
men t sfandards, regard- 
less of 'the quality of 
receiving waters. 

'Fhe federal Water 
Pollution Control Act 
Amendments of 1972 
adopted the philosophy 
of technology-based 
control that Washington 
law had outlined the 
previous year. W e n  
amended in 1977, the 
Act became popularly 
known as the Cllean 
Water Act (CWA). This 
act, in conjunction with 
our state laws, serves 
as the basis and frame- 
work far Washington 
state's present water 
quality regulatory 
program. 

The Clean Water Act 
set a national goal to 
"restore and maintain 
the chemical, physical, 
and biological ir~tegri ty 
of the Nation's waters" 
and to "eliminate the 
discharge of pollutants" 
into navigable waters 
by 1985. In the interim, 
regulations were writ- 
ten ta "provide for the 
protection and propaga- 

tion of fish, shellfish, 
and wildlife and pro- 
vide for recreation in 
and on the water." 
Toward those ends, the 
Clean Water Act prohib- 
ited the discharge of pol- 
lutants in toxic amounts. 

The Water Pollution 
Control Act of 1972 and 
subsequent amend- 
ments also created the 
National Pollution Dis- 
charge Elimination Sys- 
tem (NPDES). NPDES is 
a system for issuing per- 
mits for wastewater dis- 
charges to surface wa- 
ters. The purpose of the 
permits is to control pol- 
lutants as a means to 
achieving the goals of 
the Clean Water Act. 

In 1973, Washington 
became one of the first 
states to be delegated by 
the U.S. Environmental 
Protection Agency the 
authority to administer 
NPDES permits in 
addition to its state 
permit prngram. 

- - 
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What is a 
Wastewater 
Discharge 
Permit? 
A wastewater discharge 
permit is a legal 
document issued by 
the Department of 
Ecology to control 
the discharge of waste- 
water to surface or 
ground waters and 
to publicly owned 
sewage systems. 

Permits place limits 
on the quantity and 
concenbations of 
contaminants that may 
be discharged. When 
necessary, permits 
require treatment of 
wastewater or impose 
other operating condi- 
tions on dischargers 
to ensure that permit 
limits are met. 

Permits may also 
set ofher conditions, 
including monitoring 
and reporting require 
ments, spill prevention 
planning, and other 
regulatory activities. 

Permits are written 
by engineers and 
environmental scientists 
in Ecology. Most 
permits have a 
fiveyear life span. 

- - .. 
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Who Needs 
a Permit? 
Washington administers 
both state wastewater 
discharge permits and 
federal National Pollut- 
ant Discharge Elimina- 
tion System, or NPDES, 
permits. 

State wastewater dis- 
charge permits are re- 
quired for anyone who 
discharges waste materi- 
als from a commerdd 
or industrial operation 
to ground or to a pub- 
licly owned treatment 
plant and for municipali- 
ties who discharge to 
ground. 

NPDES permits are 
required for anyone 
who discharges waste 
water to, or has a sigrufi- 
cant potential to impact, 
surface waters of the 
state. 

Kinds of 
Pennits 
The State of Washington 
issues two types of 
wastewater discharge 
permits: 

*:* Individual permits 
cover single, specific 
facilities or activities 
Eke factories. 

*:* General permits 
cover a category of 
similar dischargers. 
Boatyards and upland 
fin fish hatcheries are 
examples of industries 
which have similar 
discharges and are 
covered under a general 
permit. 

Individual and general 
permits may be issued 
either as a state permit 
or an NPDES permit. 
When discharges are to 
surface waters and to 
ground or a treatment 
plant, the discharges are 
covered by a combined 
state/NPDES permit. 

What is a 
Permit 
Fact Sheet? 
Fact sheets are compan- 
ion documents to per- 
mits. Their primary 
purpose is to provide 
a record of how the 
requirements in the . 
permit were derived. 

Fact sheets explain 
the nature of the pro- 
posed discharge, Ecol-' 
ogy's decisions on lirnit- 
ing the pollutants in 
the wastewater, and the 
regulatory and technical 
basis for those decisions. 

Fact sheets also 
document the history 
of the permit through 
reissuances and amend- 
ments, summarize the 
adminisbative record 
of the permit issuance, 
and serve as an informa- 
tional document for 
the public. 

Fact sheets and 
some of their contents 
are required by federal 
and state law. 

Principles of the Permit Program 
Washington's goal is to maintain the highest purity of public waters 
by limiting pollutant discharges to the greatest extent possible. Four 
principles drive the Washington wastewater discharge permit pro- 
gram toward that goal: 

* The discharge of pollutants is not a right. A permit is required to 
use the waters of the state, a public resource, for purposes of waste- 
water discharge. 

*:* Permits limit the amount of pollutants to be discharged. 

*:* Wastewater must be treated with all known available and reason- 
able technology before it is discharged-regardless of the quality of 
the water into which it is discharged. 

C* Effluent limits are set using technology-based and water quality- 
based standards. The more stringent of the two limits is always ap- 
plied. 
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How to Read a Fact Sheet 
Fact sheets detail the 
principal technical and 
scientific facts and the FACT SHEET 

sigruficant legal and pol- Thls fad sheet is a cornpattion document to thc draft National 
icy decisions that were D i e  Elimination System (NPDE) Permit NO. WA-XXXXXX-X. 

made when setting the  fie Deparhmcnt of ~co logy  (the ~epar~ment) is propwing to isme 
this permit, which w N  allow discharge of wastewater to waters of 

terms and conditions the State of Washmgton. 
of the permit. The fact 
sheet should, therefore, This fact sheet explains the nature of the proposed dish%@, the 

Department's decisions on hiting the pollutants in the wastewater. 
be used as a reference and the regulatory and technical basis for those decisions. Pubtic 
document when evaluat- invalvemmE informatjon is contamed in ~ppmdix A Dehltions are 

ing the terms and condi- included in Appendix 8. 

tions of a permit. Cer- GENERAL. INFORMATION 

tain elements of the fact 
sheet are of particular 

w: MOMmOWN ENTERPRISES, INC. 

interest when reviewing Facility Name FINISHING OPERATIONS FLAMT 

a permit. and Address: 9 FINISHING WAY 
HOMETOWN, WA 

Where to look for 
key information ELECTROPLATING 

in a fact sheet: 
Facility Description - 

The Hometown Fmlshing Operations Plant discharges dwctly mto 
Each fact sheet has a Hometown Bay vla a discharge plpe. The end of the drsharge p p  is 
cover sheet which located 300 feet into Hometown Bay, approximately 1 mle east of 

provides the applicant's Burdy Point and 550 yards west of the mouth of Purdy Creek 

name and address, the Latitude 47" 30' 05" N. 

location of the discharge Longitude: 122" 30' W. 

in narrative form and as 
a latitude and longitude 
(when available), and a 
brief description of the 
type of operation and 
expected discharge. limitations from the ants that can be dis- effluent limitations in a 

previous permit. These charged. Permit condi- permit must be either 
Background Infoma- are valuable for corn- tions specify how a facil- technology-based or water 
lion - The background parison to new or modi- ity must operate tr re- quality-based. The more 
information section of fied permit limitations main within the effluent stringent of these two 
the fact sheet describes in the proposed permit. limits. This section of types of limits must be 
the applicant's opera- the fact sheet describes chosen for each pollut- 
tions and wastewater Permit Limitations and 

both the scientific and le- ant of concern. 
discharge in greater Conditions - Waste gal basis on which the Technology-based bimi- 
detail. The official state discharge permits must limits and conditions in tations are performance _ 
classification of the contain conditions that the permit were de- standards established 
receiving water (the ensure a discharge rived. For permit r e  under federal and state 
water discharged into) will meet established 

newal, h s  section of rep la  tions. For cxanqde: 
is cited and common water quality standards. 

Water quality standards 
the fact sheet also pre- For a kraft (unbleached) 

uses of the receiving sents comparisons of 
are designed to protect 

pulp mill the technol- 
water are described. proposed limitabons ogy based standard is 
ne background section the beneficial uses of the 

and conditions with 2.8 Ibs. of Biochemical 
also summarizes the waters of the state. 

those in the previous Oxygen Demand 
past performance, or *:* Effluent limitatio?~~ are 

permit. (oxygen consuming pol- 
compliance history, of specific restrictions on 

Federal and state lutant) per 1000 pounds 
a renewal appli- the volume and concen- 

regulabons require that of pulp production. 
cant and outlines permit tration of certain pollut- 
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How to Read a Fact Sheet (cont.) 
Water quality-based existing uses of the re- 

limitations are based ceiving waters. 
upon with +3 Monitoring and ReporL- 
the state water quality  in^ - Effluent monitor- 
standards. For example: U 

ing, recording, and re- 
If ''' t e h o l o g ~  based Dortine are required in 
standard above is not L " 

most permits to verify 
strict enough to protect that treatment or control 
the water quality 
standard of >7.0 mg/L 
dissolved oxygen a limit 
of less than 2.8 lbs of 
Biochemical Oxygen 
Demand per 1000 
pounds . .- of production . . 
would be required. 

Technology-based 
effluent limits for the 
discharge are derived 
first. Washington state 
requires dischargers 
to use all known and 
available reasonable 
technology (AKART) 
to control pollutants 
in their effluent. 

If technology-based 
controls fail to cause a 
discharge to meet state 
water quality standards, 
the permit will impose 
additional conditions 
so the discharge meets 
water quality standards. 
These are water quality- 
based effluent limits. 

Water quality-based 
limits consider the 
variability of the pollut- 
ant concentrations in 
both the effluent and 
the receiving water. 
Water quality-based 
limits are determined 
for the water body's 
critical condition. 
The critical condition 
is the combination of 
receiving water and 
waste discharge condi- 
tions which has the 
highest potential to 
harm aquatic biota or 

processes are function- 
ing correctly and that ef- 
fluent limitations are be- 
ing achieved. The moni- 
toring and testing sched- 
ule is detailed in the per- 
mit under ~ o n d i t i o n ~ . 2 .  

Specified monitoring 
frequencies take into 
account the quantity 
and variability of dis- 
charge, the treatment 
method, past compli- 
ance, significance of 
pollutants, and cost of 
monitoring. The he- 
quency of monitoring is 
the minimum frequency 
needed to document 
compliance. 

Other Permit 
Conditions - The fact 
sheet also describes spe- 
cific activities that are re- 
quired of the discharger. 
Requirements for prepa- 
ration of pollution pre- 
vention plans, spill con- 
trol plans, and other 
operating conditions 
are in this section. 

Appendices - AppendixA 
contains information 
about how the permit 
development process - 
has been advertised. Op- 
portunities for public in- 
volvement in the develop- 
ment of the final permit 
are also included here. 

Appctldix B is a glos- 
sary of terms intended 
to help interpret com- 
plex permit language. 

Major Elements of Washington 
Water Quality Standards 
Numerical Criteria 
Numerical water quality criteria are values for 
spedfic pollutants or parameters listed in Wash- 
ington's Water Quality Standards. The stand- 
ards are used to specify the the level of protec- 
tion in a receiving waler for specific pollutants 
or other parameters, For example: The wafer qtral- 
ity standards for Class A wafers set the numeric ai- 
teriafir the pollufanf copper at 2.5 pg/2 in marine 
water and for the prrrameter dissoIned oxygw at 7.0 
rng/L in Class A waters. Nunrm~cal criteria are used 
rto derive the wafer qualify-based fluent limits in a 
discharge permit. 

Narrative Criteria 
Narrative criteria describe the specific beneficial 
uses of all fresh and marine waters in Washing- 
ton. Narrative water quality criteria are used in 
addition to numerical criteria to set limits for tox- 
icity, radioactivity, and other harmful impacts of 
pollutants. Narrative criteria are &o used to 
prohibit impairment of the aesthetic value of the 
waters of the state. An example of narrative cri t e  
ria in the water quality standards is: "Aesthetic . 
values shall not be impaired by the presence of materi- 
als or their efects, excluding those of natural origin, 
which ofend the senses of siglzt, smell, touch, or taste. " 

Antidegradation Policy 
Washington's antidegrada tition policy states that 
discharges into a receiving water can not de- 
grade the existing water quality of the water 
body. The natural conditions of a receiving 
water constitute the water quality criteria, 
whether the natural conditions are of higher or 
lower quality fhan the criteria assigned. Antide- 
gradation is currently addressed through the 
use of water quality-based effluent limitations. 

Mixing Zones 
The water quality standards allow Ecology to 
authorize-mixing zones around a discharge 
point when establishing water quality-based ef- 
fluent limits. Mixing zones are areas in which ef- 
fluent has an opportunity to mix with receiving 
waters. The size of mixing zones is determined . 
by the amount of dilution of effluent in receiv- 
ing waters that is needed to meet criteria. Acute 
and chronic mixing zones may be set for poten- 
tially toxic pollutants. Mixing zones can be 
authorized only after all known, available, and 
reasonable methods of pollution prevention and 
control technology (AKART) have been applied. 
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The Individual Permit Process and Opportunities for Public Involvement 
Ecology uses the same 
basic procedures to 
develop each individual 
wastewater discharge 
permit. However, public 
involvement opportuni- 
ties may vary, depend- 
ing on the sigruficance 
of the discharge and 
public concern. Those 
stages in the process 
which offer the best 
opportunities for public 
involvement are labeled 
to coincide with the 
numbers in the flow 
chart. 

Dischargers must 
file a permit application 
with Ecology. Permit 
applications are often 
complex and may be 
accompanied by 
detailed engineering 
or environmental 
reports. Applications 
must include results 
of analyses of pollutants 
in the effluents, effluent 
toxicity data, and other 
technical information 
about a facility and its 
operating procedures. 

Ecology reviews 
each application for 
completeness and 
accuracy. Ecology may 
require applicants 
to conduct studies 
to gather more informa- 
tion about their proc- 
esses and discharges 
before an application 
is accepted. Ensuring 
that the application is 
thorough and complete 
may require site visits 
as well as extensive con- 
sultation and technical 
assistance from Ecology. 

When the 
permit 

. , 

application 
is accepted, 

Ecology releases a Pubk 
Not& OfAppliLnfim (PNOA). 
PNOAs may be publish- 
ed as legal classified ad- 
vertisements or display 
advertisements in the 
geographical areas dfeckd 
by the parnit PNOAs 
may also be mailed to 
persons on the water 
quality permits "inter- 
ested parties" mailing 
list. Persons on this list 
have expressed an inter- 
est in all permit issuance 
activities. Procedures to 
get on the mailing list 
are specified on Page 7 
of this document. 

The PNOA informs 
the interested public 
that an application has 
been accepted and that 
Ecology has tentatively 
decided to develop a 
permit for the applicant. 
The Notice of Applica- 
tion invites the public 
to make its interest in 
the permit known. 

All persons who 
respond to the PNOA, 
and all subsequent 
notices, are placed on a 
permit-specific mailing 
list as "parties of record." 
Parties of record will re- 
ceive all further notices 
regarding that permit. 
The parties of record list 
is maintained through 
the lifetime of the permit 
and revised upon renewal. 

The permit writer drafts 
a permit and fact sheet 
using data supplied by 
the discharger in the ap- 
plication, from inforrna- 
tion gathered during 

Public Notice 
of Application 
e3 Become 

I Public Notice of Draft ( I a Written comment I 
t Verbal comment at 

Response to 
Comments Summary 
a Sent to parties of record 

of Issuance 
of Permit 
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The Individual Permit Process (continued) 
personal inspections input. The comment formal testimony and 
of the facilities, and period is often extended become part of the per- 
from extensive research when Ecology holds mit record. 
into operations and public hearings on Anyone may request 
technologies of the in- the permit. that Ecology hold a hear- 
dustry being considered ing, but Ecology has the 
for a permit. The Ecology often authority to decide 
application, fact sheet, conducts whether a hearing is 
and p m i t  make up a informal pub- warranted. Hearings 
p d  t package. All lic meetings are held any time that 
three parts of the permit during the comment pe- Ecology feels that there 
package are available nod for sigruficant per- is sufficient public inter- 
for public review and mits. Meetings are held est and a likelihood of 
comment upon request. to inform interested meaningful public 

persons about the condi- comment on a permit. 
When the tions of a proposed Public Notices of 
draft permit permit and to learn of Hearing appear as dis- 

c is complete, a public interests and con- play advertisements ~ 

Public Notice cerns about the pennit. in major newspapers in 
of DraF P m i t  (PNOD) Meetings or workshops the geographical area of 
is published in the legal are held at Ecology's dis- the proposed discharge. 
dassified section of ma- cretion unless a formal Notices of Hearings are 
jor newspapers in the hearing is planned on also mailed to parties of 
geographic area of the the permit. Informa- record. Other forms of 
discharge. Parties of tional meetings are re- advertising may also be 
record will also receive quired before hearings. used to announce hear- 
a PNOD by mail. Other Public Notices of ings. Hearing notices 
forms of public notice Meetings may appear as are published at least 30 
may also be used to display advertisements, days prior to the date of 
advertise that a draft legal advertisements, the hearing. 
permit is available. via mail, or in news re- Comments may be 

The PNOD invites leases which detail the submitted to Ecology on 
the public to review time and location of the terms and condi- 
the draft pennit and to each session and the sub- tions of a proposed per- 
make their views on ject matter to be dis- mit throughout the per- 
the proposed permit cussed. Parties of record mit development proc- 
action known to will be notified of meet- ess, beginning with the 
Ecology. All PNODs ings by mail. Notice of Notice of Application 
explain how to obtain upcoming meetings will stage. Notices of Draft 
copies of the permit and often be included in Permit, Meetings, and 
fact sheet and list those Notices of Hearings. Hearings will dearly 
Ecology offices that state the comment 
offer informa tion and Hearings deadline date. 
assistance to interested are formal . 

persons. sessions After the 
The normal comment which offer close of the 

period for a draft permit individuals or groups comment 
is 30 days after publica- an opportunity to pub- period, 
tion of the PNOD; licly voice their opinions Ecology reviews and 
however, the comment on the terms and condi- evaluates all comments 
period can be extended tions of a proposed per- and information 
by Ecology to increase rnit. Statements made in obtained regarding 
opportunity for public hearings are regarded as the proposed permit. 

Ecology then WriJes a 
Responsiveness Summary 
to address those com- 
ments and suggestions. 
The responsiveness 
summary details signifi- 
cant changes made to 
the permit as a result 
of public comments. 

The responsiveness 
summary is mailed to 
parties of record and 
upon request. 

Major changes made 
in the terms and condi- 
tions of the proposed 
permit following public 
review may require that 
Ecology re-advertise the 
permit to obtain public 
comment on the permit. 
Major revisions may re- 
open the permit process 
for written public com- 
ment and may initiate 
another series of public 
meetings and hearings. 

When public review 
and comment does not 
result in major revisions 
in the terms and condi- 
tions of the draft permit, 
the permit may be is- 
sued. 

A permit 
becomes 

. effective 
when it is 

signed by the Water 
Quality program man- 
ager or a designee. 
Ecology mails a Notice 
of Issuance to parties of 
record upon issuance. 

The conditions of a 
permit can be appealed 
after the permit has 
been issued. An appeal 
may result in changes 
in the final permit. 
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The Individual 
Permit Process 

A permit may also 
be modified during its 
term. Ecology may, if 
necessary, m o m  a per- 
mit to impose numerical 
limitations to meet 
water quality standards, 
sediment quality stand- 
ards, or based on new 
informa tion obtained 
from sources such as in- 
spections, effluent moni- 
toring, outfall studies, 
and effluent mixing 
studies. Ecology may 
also modify a permit 
as a result of new or 
amended state or fed- 
eral regulations. Permit 
modifications may 
also be required when 
a facility's operational 
changes result in 
changes in effluent 
volumes or character. 

Parties of record 
will be notified by mail 
of appeals, resolution 
of appeals, and suspen- 
sions, modifications, or 
revocations of a permit 
throughout its Lifetime. 

Permits must be 
renewed or administra- 
tively extended every 
five years. Ecology will 
issue a Public Notice of 
Application for a renewal 
as a legal classified ad- 
vertisement and will 
notify all persons on the 
permit-specific Parties 
of Record list. All re- 
spondents to that Notice 
will be placed on a new 
mailing list for that per- 
mit and all non-respon- 
dents dropped from the 
list. All subsequent pro- 
cedures are the same as 
those for a new permit. 

For Information About Pemits or for 
Participate in the Permit Process: 
Statewide: 
Water Quality Permit 
Program staff are the 
primary source for 
general information 
about wastewater dis- 
charge pennits and the 
wastewater discharge 
permit program state- 
wide. Public outreach 
staff also offers advice - 
and assistance to groups 
or individuals who wish 
to participate in the 
permit process. 

Public outreach staff 
will, upon request, also 
place your name on the 
Water Quality Program 
mafling list to receive 
wastewater permit 
. - 
information. 

Contact: 
Ray Hennekey 
water  ~ u a ~ i @ r o ~ r a r n  
Public Outreach 
Coordinator 
PO Box 47600 
Olympia, Washington 
98504-7696 
(206) 407-6428 
Toll Free: 
1-800-633-6193. 

Ecology 
Regional Offices: 
Water Quality permit 
coordinators in each of 
the regional offices are 
the primary contacts 
for information about 
specific permits that 
are being developed 
or administered in their 
region. Permit coordina- 
tors can also place your 
name on a mailing list 
to receive notices of 
regional permit actions. 

Northwest 
Regional Office 
Carla Skog 
(206) 649-7201 
3190 160th Avenue SE 
Bellewe, Washington 
98008-5452 
For: King, W h t c o m ,  
Shgi t ,  Snohomish, 
San  Juan, Kitsap, and 
Island counties. 

Southwest 
Regional Office 
Hoblv Francis 
(204 407-6280 
P.O. Box 47775 
Olympia, Washington 
985047775 
For: Thurston, Cdallam, 
Jqferson, Grays Harbor, 
Mason. Pierce, L u i s ,  
~ k a m a k i a ,  ~ a h k i a k u h ,  
Cowlitz, Clark, and Pacific 
counties. 

Central Regional Office 
Steve Huber 
(509) 5752680 
106 South 6th Avenue 
Yakima, Washington 
98902-3387 
For: Yakima, Benton, 
Klickitat,Chelan, Douglas, 
Kittitas, and Okanogan 
counties. 

Eastern Regional Office 
Mike Hu@n 
(509) 456-2874 
N 4601 Monroe, 
Suite 100 
Spokane, Washington 
99205-1295 
For: Spokane, Grant, 
Adams, W h i t n u n ,  
Franklin, Ferry, Stevens, 
Pend Oreille, and Lincoli7 
counties. 

Assistance to 

Industrial 
Permits Section 
Arlene A r m y  
(206) 586-1074 
PO Box 47706 
Olympia, Washington 
985047706 
For: Malor industrial 
facilities such as pulp 
mills, oil refineries, 
or aluminttm pianfs 
statewide. 

The Department of 
Ecology is a n  Equal 
opportunity and Afirrn- 
ative Action employer 
and shall not discriminate 
on the basis ofrace, creed, 
color, national origin, 
sex, marital status, sexual 
orientation, age religion, 
or disability as defined 
by applicable state and/or 
federal regulations or 
statutes. 

I f y o u  have special 
accomnzoda tion needs, 
please contact Ray 
Hennekaj Water Quality 
Program Public Outreach 
Coordinator. Phone 
(206) 407-6428. 
'Ecology's telecommuni- 
cations device for the 
deaf (TDD) number is 
(206) 407-6006. Regional 
TDD numbers are: 

SWRO (206) 664-8785 
NWRO (206) 649-4259 
CRO (509) 454-7673 
ERO (509) 458-2055 
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United States 
Environrnentnl Protection 
Agency 

Office of 
Enforcement 
Washington, DC 20460 

EPA Form 3510-1 
Revlsed August 1990 

Permits Division 

Application Form 1 - General 
Information 

Consolidated Permits Program 

This form must be completed by all persons applying for 
a permit under EPA's Consolidated Permits Program. See 
the general instructions to Form 1 to determine which 
other application forms you will need. 

@ Printed on Recycled Paper 



Paperwork Reduction Act Notice 

The public reporting burden far this collection of information 
is estimated to average 3 hours per response. This 
estimate includes time for reviewing instructions, search! ng 
existing data sources, gathering and maintaining the 
needed data, and completing and reviewing the colledion 
of information. Send comments regarding the burden 
estimate or any other aspect of this collection ot information 
to the Chief, Information Policy Branch (PM-223), US 
Environmental Protection Agency, 401 M Street, SW, 
Washington, DC 20460, and to the Office of Information and 
Regulatory Affairs, Office of Management and Budget, 
Washington, DC 20503, marked Attention: Desk Officer 
for EPA. 

EPA Form 3510-1 (Rev. 8-90) 



The Consolidated Permit A ~ l i a t i o n  Forms are: 

- - 

DESCRIPTION OF CONSOLIDATED 
PERMIT APPLICATION FORMS 

Form 1 - Genernl Information (includedin this part); 

Form 2 - Discharges to Sudaw Waer (NPOES Penninl: 

FORM 1 PACKAGE 
TABLE OF CONTENTS 

ZA. Publicly Owned Treatment Works (Rewfved - not included i n  
this prkagel, 

20. Conwntrated Animal Feeding Operations and Aquatic Animal 
Production Fecilities (not included i n  this pxkagel, 

2C. f xisting Manufmuriq, Commarehl, Mining, and Silvicultural 
Opemrions /nor included i n  this prkmp), nnd I 
ZD. New Manufacturing, Commercial, Mining. and Silviculturnl 
0 pentions I R s u m d  - nor included in this prkagsJ; I 

Form 3 - Hazardous Wane Application Form (RCRA Pernits - 
not included in  this pxkapl; 

Form 4 - Underground Injection of Fluids (UlC Pennin - R e  
wrvd - not included in  this p r k a p l ;  and 

Form 5 - Air Emissions in Attainment Areas IPSD P8nnih - R e  
mnad - nor included in this p r k a g l .  

Section A. Genaral Instructions 

Smion 8. InStruction~ for Form 1 

Section C. Activities Which Do Not Require Permits 

Section D. Glossary 

Form 1 (two copied 

I 

SECTION A - GENERAL INSTRUCTIONS 

Who Must Apply 

With the exceptions described in Section C of thew instructions, Fed- 
eral laws prohibit you from conducting any of the following activities 
without a permit. 

NPDES (Nationd Pollutant Oischarw Elimination Sysnrn Under the 
Clean Waar Act, 33 U.SC 12511. Discharge of pollutants into the 
waters of the United States. 

RCRA (Resource Consswation and Recovery Acr, 42 U.SC 69011. 
Treatment, storage, or disposal of hazardous wastes. 

UIC (Underground lniaction Control Under fhe Safe Drinking Wamr 
Acr, 42 U.SC 30M). Injection of fluids underground by gravity flow 
or pumping. 

PSD lPfevsnrion o f  Significant OeZeriomrion Under fhe Clean Air 
Act, 72 U.S.C 74UfJ. Ernlurun of an r i r  pollutant by a n m  or modl- 
fled dacilrly In or nsar In area which has rt~ained the Nat~onal Ambient 
Air Oualltv Standards for tha t  pollutant, 

Each of the abaw ~ r r n i t  ofogrsrns is mparatsd in any psnicular State 
by either the United Starm Env1mnmmnta1 Prarect~on Agency fEPAI 
or by an appmrred Statn agencv, You must urn this application form to 
spnly for a ptrmjt for those urcgrsms administered by €PA. For thoa 
prwrsml; adm~n~sterrd by a~ornvad Stater, contact the State snvlron- 
mental agency for the proper forms. 

I f  you haw m y  qumtons n h u t  whether yau n n d  apmmit under any 
of the abova programs, or if you need inforrnarmn to whsther a 
particular program ir admininered by EPA or a Stsrc agency, or if you 
need to clbtaln application forms, contact your EPA Regional office 
(lisad in Tt~ble I / .  

NOTE: Certain activitiar not lirtsd above also are subject to EPA 
administered environmnntul permit requirements. These include per- 
mits for ocean dumping, dredged br fill martrral discharging, end 
wrtain t ypa  of air ernmsiclns. Contsct your EPA Regional office for 
funher informat~on. 

Tabla 1. Add- of EPA Regional Conmctr and S t l t n  Within the 
Rqiorul O f f i a  Juridictiom 

REGION I 

Permit Conmet, Environmental end Economic Impact Office, U.S. 
Environmental Protection Agency, John F. Kennedy Building. Bos- 
ton, M 8 ~ ~ ~ h r r # e t t ~  02203, (617) 2234635. FTS 2234635. 

Connzctrcut, Maine, Massachusetts, New Hampshire, Rhode Island, 
and Vermont. 

REGION II 

Permit Contact. Permits Admintnretlon Branch, Room 432. U.S. 
Environmental Prorecr~nn Agency. 26 Federal Plaza. New York. 
New York 10007,12f2) 264-9880, FT$ZW-9880. 

N m  Jersey, New York. V ~ r g ~ n  Itlands, and Pueno Rico. 

REGION Ill 

Permit Contact (3 EN 23). U.S. Environmental Protection Agency, 
6th & Walnut Streets, Philadelphia. Pennsylvania 19106, (215) 
597-8816. FTS 597--8816. 

Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, 
and West Virginia. 

REGION IV 

Form 1 af the €PA wmlidated applimtion Iwms collects general 
informstmn ap~lying to all programs. You must 1111 out Form 1 rcprd- 
tars of whleh parmlt you are applying for, In addition, you must fill 
our one of ~ h s  supplamen~ary forms {hmr 2 - 5/ for each permit 
needed under each of the  abowa Dmgramt. Item II of Form 1 will 
p d a  you 10 the  npprnpr~att tupplsmcnrnty forms. 

Upon your request, 8-d b a d  upon inlomation bupplisd by you, 
EPA wrll determ~ne whmksr you m r e  muwed to obtain a permit for 
a particular fac~lity. 08 mra to mntact €PA it you hew I quoation. 
bemuse Federal lawt Drov~de that yaw may Im hawily panlirad if 
you do not npply for r p u m i t  whmn rn permit n rwuirrd. 

REGION V 

Permit Contact, Permits Section, U.S. Environmental Protection 
Agency, 345 Courtland Street, N.E., Atlanta. Georgia 30365. 1404) 
881-2017. FTS 257-2017. 

Alabama, Florida, Georg~e, Kentucky, Mississ~pp~. North Carolina, 
South Carolina, and Tennessee. 

Permit Contact (5EP). U.S. Environmental Protection Agency, 230 
South Dearborn Street. Chiage, Illinois 60604, (312) 353-2105, 
FTS 353-2105. - - - - - - - . 

Illinois. Indiana, Michigan, Minnesota, Ohio, and Wisconsin. 

You shwld note that thlm am emtain errcluskns to the permit require- 
mtntr listed abow. The axclurionr rm dowrrbed In detall in Section C 
OF these Insrruct$ons. I t  your sarvitier nrs excluded from permlt re- 
quiramen~s then you do not n w d  fo EomPlert and return any forms. 

I 



SECTION A - GENERAL INSTRUCTIONS (continued) 

TaMa 1 /continued) 

REGION VI 

Permit Contact (6AEPI. U.S. Environmental Protection Agency, 
First International Building. 1201 Elm Street. Dallas, Texas 75270, 
I2141 767-2765, FTS 729-2765. 

Arkansas, Louisiana. New Mexico, Oklahoma, and Texas. 

REGIQN VII  

Permit Contact, Permlts Branch, U.S. Environmental Protection 
Agency, 324 East 11th Street. Kansas City, Missouri 64106, (816) 
758-5955, FTS 758-5955. 

Iowa. Kansas, Misrourt, and Nebraska. 

REGION V l l l  

Permit Contact 18E-WE), Suite 103, U.S. Environmental Protection 
Agenw, 1860 Lincoln Street, Denver, Colorado 80295, (3031 837- 
4901, FTS 327-4901. 

Colorado, Montana. North Dakota, South Dakota, Utah, and 
Wyoming. 

REGION IX 

Permit Contact, Permits Branch I E 4 ) .  U.S. Environmental Protection 
Agency. 215 Fremon~ Street, San Francisco. California 94105. 
(4151 556-3450, FTS 556-3450. 

Arizona, California, Hawaii. Nevada. Guam, American Samoa, and 
Trun Territories. 

REGION X 

Permit Contact IMB 5211, U.S. Environmental Protection Agency, 
1200 6th Avenue, Seanle, Washington 98101, (206) 442-7176. 
FTS 399-71 76. 

Alaska. Idaho, Oregon, and Washington. 

Wherm to  File 

The application forms should be mailed to  the EPA Regional office 
whose Region includes the State in which the facility is located (see 
Table 1 ) .  

I f  the State in wh~ch  the faci l i tv rs lamed adm~ntstarss Federal perrnlt 
program under whlch you need a permlr. you should contact the appro- 
prtare State agency for the correct forms. Yout EF6 Reg~onal office 
(Tabk 1) can tell you ro whom to  apply end Een pravrde the appro- 
prlate address and phone number, 

Whm to File 

Because of statutory reaulrements, the deadlines for filing applications 
vary according to the type of facility you operate and the type of per- 
mit you need. These deadilnes are as follows:' 

TaMm 2. Filing Dater for Permits 

FORMfpermitl WHEN TO FILE 

2AlNPDESl . . . . . . . .I80 davs before your present NPDES per- 
mlt explres. 

2BINPDESI . . . . . . . .I80 davs before your present NPDES per- 
mlt expiresa. or 180 days prlor to  start- 
up ~f you are a new fac~lity. 

2CINPDESI . . . . . . . .I80 days before your present NPDES per- 
mlt expires'. 

SDINPDESI , . . . . . . ,180 davs prlor to startup. 
3lHarardous Warwl. . . Exlst~ng facll~ty: SIX months following 

publlcat~on of regulat~ons ltst~ng hazard- 
ous wastes. 

New facility: 180 days before commencing 
physlcal construction. 

Tabla 2 (continued) 

4(UIC) . . . . . . . . . . .A reasonable time prior to  construction 
for new wells: as directed by the Director 
for existing wells. 

SIPSDI . . . . . . . . . . .Prior to commencement of construction. 

Please note ~ h s t  some of these form; sm not yet available for use 
and are listed er "Rt$emd" st the k g i n n i o ~  of these instructions. 
Contact your €PA Flegional office for rnforrnat~on on current appli- 
cation requirments and farms. 

Vf your pmstnt purrnit expires on or before Nowmbw 30. f B80. the 
filing date i: the dsts on which your perm1 sxprrer. 11 your permit 
expirm during the period December 1. 1980 - May 31, 19El, the ftl- i 

-4 
ing date is 90 days before your permit sxptrcs, 

Fednnl tagulationr prwidn tha  you may n M  begin to construct a 
nmu murce i n  I hs  NPDES orognm. a naw hrzrrdaus w a ~ s  management 
facilifv, a new Injection well. or a facility mwrsd  bv 1hePS0 Program 
befats the iuuancs of s permit under r h t  soplieable prngram. Plaarc 
note thar if you a r t  required ta abtatn a parm~t  beton b q ~ n n i n g  con- 
ltrueflon, as dmcrlbod abaw, you mny nttd to submit your permlt 
spplicat~on well In 8dvnnt@ of I n  sppl~cabls deadline I~ated in  Table 2. 

Tha U.S. EPA dow nor require a fee for applying for any permit under 
the consolidatad psrmit programs. (However, some States which ed- 
rninlster ana or mom of these programs require fees for the permin 
M i c h  thw i~rual 

Avmilmbility o f  Information t o  Public 

Information contalned in  these application forms will, upon request. 
be made avatlable to  the public for inspection and copying. However. 
you may request confidentlal treatment for certain information which 
you submit an curtain supplamentary farms. The npcclfic instructions 
tor nach ruppltmantary form state what inlormarlon on the form, if 
any, may be  cta~med as c~nfidenttel and whsl procedures govern the 
claim. No informatton on ;Forms 1 and 2A througn 2 0  may be claimed 
as tonfidsntlal. 

Cornplotion of Forms 

Unless otherwise specified in instructions to the forms, each item in 
each form must be answered. To indicate that each item has been con- 
sidered, enter "MA," for not applicable, if a particular item does not 
f i t  the circumnances or characteristics of your facllity or activity. 

I f  you h m  ~ r e v l o u ~ l y  submlnd Information to €PA or to an approved 
State ageney which answers a auasrlon. you may either repeat the In- 
formatron in the mace provided or aTrach 0 copv of the prevlous sub- 
mission. Some (?ems tn the form requrce narrative explanation. If more 
space IS necessary to  answer a question, attach a separate sheet ent~tled 
"Addittonel Informat~on." 

Firuncial h is tanem for Pollution Control 

There.are a number of d~rect loans, loan guarantees, and grants available 
to  flrms and communltles for pol lut~on control expend~tures. These are 
prov~ded by the Small Business Admlnistratlon. the Economtc Devel- 
opmenr Admin~crration, the Farmers Home kdm~nistration, and the 
Depanment o l  Hourrng and Urban Deualapmtnt. Each EPA Reglonal 
oflice frabh I J  has an cconamtc as~~stance coordinator who can pro- 
vide You w ~ f h  addltronal mlotrnar~on. 

EPA's construction grants program under Title II of the Clean Water 
Act is an additional source of assistance to  publicly owned treatment 
works. Contact your EPA Regional office for details. 



SECTION B - FORM 1 LINE-BY-LINE INSTRUCTIONS 
r 

This form must be c o m p l d  by all applicant% 1 Tabla 3 Icontinuedl 

Complating Thb Form 

Plewe Wpe or pttnt in the unshadad aceas only. b m a  iMmr hamsmell 
graduation marks In the Irll-in $paces. Theta mmrkr indicate the num- 
ber of characters that rnav be entered into our data rystem. The marks 
sre spaced at 116" intervals wh~ch sccommodate e l i ~ e  type 112charse- 
t e a  per tmh). If YOU uzc another type you mny ignore ihe  marks. If 
you prlnt, place each chanaer betwcen the marks. Abbrevisrs if ntcar* 
#m to Ray wrth~n the number of characterr allowed for each Item. 
Uaa one space for brcaus bemcen words. but not tor punctuation 
marks unless they are needed to clarify your response. 

ltam I 

5p.q- is providsd at thc  u ~ p s r  right hend corner of Form 1 for inser- 
tion of your €PA Idonttftcation Number. I f  you haw en existing fecil- 
ity, enter your Ident~fieanon hlumbar. I f  you don't know your EPA 
Identilicatlon Numhr.  gleals contact your EPA Regional o f f im (Table 
1 ) .  which will prov~de you w ~ t h  your number. I f  your facility is new 
(not yet constrci'edl, leave this Item blank. 

Answer each question to determine which supplementary forms you 
need to fill out. Be sure to check the glosrarv in  Section D of these 
instructions for the legal definitions of the bold f a c d  words. Check 
Section C of these lnstructlons to  determine whether your activity 
is excluded from permlt requirements. 

I f  you answer "no" to every question, then you do not need a permit. 
and you do not need to complete and return m y  of these forms. 

I f  you answer "yes" to any question, then you must complete and file 
the supplementary form by the deadline listed in  Table 2 along with 
this form. (The applicable fonn number follows e a h  question and is 
enclosed in  parentheses./ You need not submit a supplementary form if 
you already have a permit under the appropriate Federal program, 
unless your permit i s  due to expire and you wish t o  renew your permit. 

Questions Ill and (JI of ltem II refer to  major new or modified sources 
subject to Prevention of Significant Deterioration (PSDJ requirements 
under the Clean Air Act. For the purpose of  the PSD program, major 
sources are defined as: (A )  Sources listed in  Table 3 which hawe the po- 
tential to emit 100 tons or more per year emissions; and (0) Al l  other 
sources with the potent~al to emit 250 tons or more per year. See 
Section C of these innructions for discussion of exclusions of certain 
modified sources. 

Table 3. 28 lndurtrial Cl t rgor in Listed in Section 169(1) of tho C l u n  
Air Act of 1977 

Fossil fuel-fired nearn generators of more than 250 million BTU per 
hour heat Input; 

Coal cleaning plants (with rtrennal dryers); 
Kraft pulp mills; 
Portland cement plants: 
Primary zinc smelters; 
Iron and steel m ~ l l  plants: 
Primary aluminum ore reduction plants; 
Primary copper smelters: 
Municipal incinerators capable of charging more than 250 tons of re- 

fuse per day; 
Hydrofluoric acid plants: 
Nitric acid plants; 
Sulfuric acid plants: 
Petroleum ref ineries; 
Lime plants: 
Phosphate rock proaulng plants; 
Coke oven batter~es; 
Sulfur recovery plants; 
Carbon black plants Ifurnece process): 
Primary lead smelters: 
Fuel conversion plants; 
Sintering plants; 
Secondary metal produn~on plants; 
Chemical process plants: 
Fossil fuel bollerr lor cornbinsfion thereof) totaling more than 250 

million BTU per hour heat Input; 

Petroleum storage and transfer units with a rota1 storage capacity 
exwedins 300.000 barrels; 

Taconite i r e  processing plants; 
Glarr fiber processing plants; and 
Charcoal production plants. 

Enter the facility's official or legal name. Do not use a colloquial 
name. 

G i w  the name, title. and work telephone number of a parson who is 
thoroughly familiar w i th  the opamtisn of the facility and with the facts 
reported in  this application end who can be contactad by reviewing 
offices i f  necessary. 

loam v 

G im the complete mailing address of the off im where correspondence 
should be sent. This often is not the mddrau used t o  dasignate the lo- 
cation of the facility or activity. 

G i w  the address or location of the facility identified in  ltem Ill of this 
form. I f  the facility lecks a street name or route number, give the m o n  
accurate alternative geographic information ie.o.. section number or  - -  ~ ~ 

quarter section number from counfy records at infmrrection of  Rts. 
425 and 221. 

List, in descending order o f  significance, the four 4--digit standard 
industrial classification (SIC) codes which beat dewxibe your facility 
in terms of the principal products or services you produce or provide. 
A!=, specify each classification in  words. These classifications may di f -  
fer from the SIC codas describing the operation generating the dis- 
charge, air ami6sions, or hazardous wastes. 

SIC coda numbers are descriptions which may be found in the "Stan- 
dard Industrial Classification Manual" prepared by the Executive Of- 
fice of the President, Office of Management and Budget, which is 
arnilable from the Government Printing Office, Washington. D.C. 
Use the current edition of the manual. If you haw any questions con- 
cerning the appropriate SIC code for your facility, contact your EPA 
Regional office (see Tabk 1). I 

Itam VIII-A 

G i w  the name. as it is legally referred to, of the person, firm, public 
organization, or any other entity which operates the facility described 
in this application. This may or may not be the =me name as the fa- 
cility. The operator of the facility is the legal entity which controls 
the facility's operation rather than the plant or site manager. Do not 
use a colloquial name. 

lndicata whether the entity which operates the facility also owns it 
by marking the appropriate box. 

ltam V I I I - C  

Enter the appropriate letter to indicate the legal status of the operator 
of the facility. Indicate "public" for a facility solely owned by locel 
gowrnmentlsl such as a city, town, county, prr~sh, etc. 

ltams VIII-D - H 

I Enter the telephone number and address of the operator identified in  
ltem VIII-A. 



SECTION B - FORM 1 LINE-SY-LINE INSTRUCTIONS (continued) 

Indicate whether the facility IS located on Indian Lands. 

Give the number of each presently effective permit issued to the fa- 
cility for each program or. ~f you have previously filed an application 
but have not yet received a permit, give the number of the application. 
i f  any. Fitl in the unanaaed area only, If you ham more than one c u r  
rantly rfiective m r m i ~  lor your facility under a partlcu1ar Wtmlt pro. 
gram, you m y  11st addllional mrmat numbars on a separate shmt of 
mper. L in  any ralcnnt nnvrronmental Federal Fe.9.. permin under Ma 
Ocran Dump~np Acr, Scerion 4Ds of she Clesn Wemr Act or &e Sudwe 
Mining Contror and Rsctmrnon Act). Stars te.p., Sten permits far 
new air mis ton  swrccs m nonmwinment #mar under Part D of the 
Clean Air Act or Stan pemia  undw Secrion 404 o f  the Uwn Wamr 
Act), or l oa l  pcrmitz or appl i~t ions under "othor." 

t t m  XI  

Provide a topographic map or maps of the area extending at lean to 
one mile beyond the property boundaries of the facility which clearly 
show the following: 

The legal boundaries of the facility; 

The location and serial number of each of your exkting and proposed 
intake and discharge structures: 

All hazardous waste management facilities: 

Each well where you inject fluids underground; and 

All springs and surface water bodies in  the area, plus all drinking 
water wells within 114 mile of the facility which are identified in the 
public record or otherw~se known to you. 

If an intake or discharge structure, hazardous waste disposal site, or 
injection well.associated w ~ t h  the facility is located more than one mils 
from the plant, include it on the map. if possible. I f  not, attach addi- 
tional sheets describing the location of tha structure, disposal site, or 
well, and identify the U.S. Geological Survey (or omed map correc 
ponding to the location. 

On each map, include tne map scale, a meridian arrow showing north. 
and latitude and longitude at the nearest whole second. On all maps of 
rivers, show the direction of the current, and in tidal waters, show the 
directions of the ebb and flow tides. Use a 7-112 minute series map 
published by the U.S. Geological Survey, which may be obtained 
through the U.S. Geological Survey Offices listed below. If a 7-112 
minute series map has not been published for your facility site, then 
you may use a 15 minute series map from the U.S. Geological Survey. 
If neither a 7-112 nor 15 minute series map has been published for your 
facility site, use a plat map or other appropriate map. including all the 
requested informatton: In this case, briefly describe land user in the 
map area kg., residential, commercial/. 

You may trace your map from a geological survey chart, or other map 
meetlng the above spec~fications. If you do, your map should bear a 
note showing the number or title of the map or chart it wan traced 
from. Include the names of nearby towns, water bodies, and other 
prominent points. An example of an acceptable location map is shown 
in Figure 1-1 of these instrunlons. (NOTE: Figure 1-1 isprovidedfor 
purposes of illustratton only, and does not  represent any u m a l  f e  

U.S.G.S. OFFICES AREA SERVED 

Eastern Mapping center' Ala., Conn.. Del., D.C.. Fle., 
National Cartographic lnformat~on Ga., Ind.. Ky.. Maine. Md., 
Center Mass., N.H., N.J., N.Y., N.C.. 
U.S.G.S. S.C.. Ohio, Pa., Puerto Rico. 
536 Nat~onal Center R.I.. Tenn., Vt.. Va.. W. Va., 
Reston, Va. 22092 and Virgin Islands. 
Phone No. 17031 860-6336 

Mid Continent Mapping Center Ark., Ill.. Iowa, Kens.. La.. 
National Cartographic Information Mich.. Minn.. Miss.. Mo.. 
Center N. ~ i k . ,  ~ebr.: Okla., S. ~ak. ;  
U.S.G.S. and Wis. 
1400 lndependancc Road 
Rolla, Mo. 65401 
Phone No. (314) 341-4851 

Rocky Mountain Mapping Center Alaska, Colo.. Mont.. N. Mex., . National Cartographic lnfomation . Pex., Utah. and Wyo. 
Center 
U.S.G.S. . 
Stop 504. Box 25046 Federal Center 
Denwr, Co. 80225 
Phone No. (3031 234-2326 

Western Mapping Canter Ariz.. Calif., Hawaii, Idaho. 
National Cartographic Information Nev.. Oreg., Wash.. Americsn 
Canter Samoa, Guam, and Trust 
U.S.G.S. Territories 
345 Middlefield Road 
Menlo Park. Ca. 94025 
Phone No. (415) 323-41 11 

Briefly describe the nature of your business 1e.g.. producfs produced 
or services provided. 

ltem X l l l  

Federal statues provide for severe penalties for submitting false inform- 
ation on this application form. 

18 U.S.C. Section 1001 provides that "Whoever, in any matter within 
the jurisdiction of any department or agency of the United States 
knowingly and willfully falsifies, conceals or covers up by any trick. 
scheme. or device r material fact, or makes or UKS any false writing 
or document knowing same to contain any false, fictitious or frrudu- 
lent natemant or entry. shall be fined not more than $10,000 or im- 
prisoned not more than five years, or both." 

Section 309(c)(21 of the Clean Water Act and Section 113(c1(2) of the 
Clean Air Act each provide that "Any person who knowingly makes 
any false statement. representation. or certification in m y  applica- 
tion, . . . shall upon conviction, be punished by a fine of no more than 
$10.000 or by imprisonment for not more than six months, or both." 

In  addition, Section 3008(d)(3) of the Resource Consemtion end Re- 
cowry Act provides for a fine up to $25,000 per day or impriwnment 
up to one year, or both, for a first conviction for making a false nate- 
ment in any application under the Act, and for double thoa penalties 
upon subwquent convictions. 

FEDERAL REGULATIONS REQUIRE THIS APPLICATION TO BE 
SIGNED AS FOLLOWS: 

A. For a corporation, by a principal executive officer of at lean the 
lewl of vice president. However, if the only activity in ltem II which 
i s  marked "yes" is Question G, the officer may authorize a person 
heving responsibility for the overall operations of the well or well 
field to sign the certification. In that case. the authorization must be 
written and submitted to the permitting authority. 

0. For partnership or sole proprietorship, by a general partner or the 
proprietor, respectively; or 

C. For 8 municipality. State. Federal, or other public facility, by 
either a principal executive officer or ranking elected official. 



SECTION C - ACTIVITIES WHICH DO NOT REQUIRE PERMITS 

I 
I. Natlonrl Pollbtmnt D w  Ellmlmtlwr Syrnm Pmnh U n d r  
zhr C l u a  Wmmr An You are not raquired to obte~n an MPDES psrmrl 
if your discharge 19 In one uf ths following ca twr ie t .  as providad by 
the Cleen Water Act (OVA) and by the NPDES regulsr~onr 140 C f R  
Pam IZZ- 1251. Hawewer. under Section 51 0 of W A  b d~sehargw sx- 
nmpted from the 1Meral &FOES requirements mny r t i l l  be regulatad 
by a State suthurlw; con- your Sure snvlronmsntal EgOhw to  de- 
tarmlnt whather you nted A Slate perrntt. 

A, DISCHARGES FROM VESSELS, Dlschmrgm of wwqa from va- 
sols, etfluenr from prolrerlv functioning marine engin-, laundry, 
~howm,  and gslley.8ink mnm, and any othnr dibcharge metdental to  
tha normal owratlon of r vale1 do not tscluirn NPDES permitr  
yowawr, discharm of rubbish, trash. gartrsge, or Other such meter- 
101s d i scho r~d  awrbosru TtQUIm Dermitr. end SO do othar discharoes 
when the ~ l s s l  I& opcrstinq In e m ~ c i f y  othar then as a mean8 of 
tranmonnt10n. such 8s when the WUI~ IS bclng used as en energy or 
mlnlng facility, a rrcrmge facilutv, or a seafood piDMSalng facility, or 
it ncured 15 the ixd ot the onnn, contfguous Zona, at  wnan of the 
United State1 lor the purpow of mineral or a i l  exelora~ion or da- 
wlopment. 

0. DREDGED OR FILL MATERIAL. Discharges of drudged or f i l l  
mater~al into uraters ot  rha Un~tsd Status do not need NPDES permits 
if the dredging or tlllinp Is authorrred by a permit issued by the U.S. 
Army Cotpr of Engunken or sn EPA epprovad State under Section 
404 of CWA. 

C. DISCHARGES INTO PuetlcLr OWNED TREATMENT WORKS 
/POW). The intrcducriun of w a g s ,  industrial wens$, or other pol- 
lutants into I P O W  docs nor need sn NPDES mrml t ,  You must 
mrnply with ell applfwbie oretrantmsnr rtanderds promulgsted 
under Secf~on 3071b) nf CWA, Whdch may h included in the perrnlt 
issued to The P O W ,  i f  you hnua n plsn or an agreemen? to w i t c h  
to a P O W  ~n the future. this does not relicvs you af the obligstlan 
to sppfy lor  nnd nmim I n  NPDES permbt unfj l  you haw stopped 
dileharglng polluranrr Into water? of the United Slates. 

/NOT&: D k h a r p n  Inm ~ n * * s a l y  awn& maunenr w r k s  do not 
haw# to bsppSy far ar obmrn WOES permits nacepr sr odrsmiro m 
auimd b y  me EPA Rrgrpnd Adminismtar. The o m r  or apsntor 
of h a  rrusmsnr vmdc Irrrlt, h a m s ? ,  musr a ~ p l y  far u p s m i r  and 
idffnnfy ail uzcn m ia ~oniicatlon. Usem ru rdann'hed wrll msrve 
public nut~cs al abonr mkcn on me permrt for cbs m s m s n r  works+! 

D. DISCHARGES FROM AGRICULTURAL AND SILVFCULTUU- 
AL ACTlVlTlE5. Mon dk~hmrgas frbm Qgrlaultural and u~lvicultural 
ect*.rtrer ro waters of the Wnlred Ststnr do not raqurre NPDES per- 
rnlts, There Include runon from ~rchards. cuSlivnted cro~s,  pastures. 
range lands, snd Iorcn lands. Homwr,  the drschargel hstcd balow 
dm requlre NPDES rrerrnlrr. Dtt~ni t ions of the  terms Ihrud below are 
conqained in fhc Glorsan -Ian of these instruct~onr, 

1. Discharges from Concentrated Animal Feeding Operations. 
(See Glossary for definitions o f  '%nimsl,~eding operations" and 
"concenmmd animal feeding operations. Only Ihe letter require 
permits. l 

2. Discharges from Concentrated Aquatic Animal Production 
Facilities. (See Glorcary for size curoffr.1 

3. Discharges assoc~ated with approved Aquaculture Projects. 

4. Discharges from Silvicultural Point Sources. (See G I o s Y ) ~ ~  for 
Ihe definition of "si/vicu/~rel point  source.'*) Nonpoint source 
silvicultural errivities are excluded from NPDES permit require- 
ments. However, lome of these activities, such as stream crossings 
tor roads. may involvc point source discharges of dredged or f i l l  
material which may requlre a Section 404 permit. See 33 CFR 
209.120. 

11. Hmrdour W.rt. Permitr U n d r  the Rnourca C o r n t i o n  and 
R . c o m  An You may be excluded from the requirement to  obtain 
a permit under this program i f  you fall into one of tho following 
amgorlm: 

Generators who accumulat~ their own hazardous waste on-site fo r  
leu  than 9 0  days as provided in  40 CFR 262.34; 

Farmers who d i s p o ~  o f  hazardous waste pesticide from their own use 
as providad in  40  CFR 262.51; 

Certain persons treating, storing, or disposing of small quantities of 
hazardous waste at providad i n 4 0  CFR 261.4 or 261.5; and 

Owners and opemtort of totally enclosed treatment f l c i l i t i ~  as de- 
fined in  40  CFR 260.10. 

Check with your Regional office for details. Please note that awn  if 
you rm excluded f rom permit nquirements, you may be required by 
F e r a l  regulations t o  handle your wane in a particular manner. 

Ill. Undwground I n j u t i o n  Control P m i 8  Undw Uw !Safe Drinking 
W . t r  Act. You are not required t o  obtain a permit undar this program 
i f  you: 

Inject inra s ~ i ~ t i n g  v d l s  u ~ e d  tD mnhnnce recovery of oi l  and gas or 
to  store hydrmarbmr Enom how*. that lhese underground injec 
tionr am mpr/arVd by Federn/ miss): or 

Injm Inrrr or I- 8 t tmtum which cantsin%, within 114 mlla of the 
woll bare, an undmr~tound murm 08 drifiking water (unlsu y w r  In+ 
&n'RO if &d WPO idsrrti'fid in Itern 1l.H. for h s c h  y w  de need r 
p a m i r ) ,  Howsrer. you mutt n o t l f ~  EPA of your ~nicctlon end submit 
cartsln tegurred Intormatron on forms sugpl~ed by tha Agency. nnd 
your omrstton may b z  ohand out i f  you are s wnarrtor of hazerdour 
wsstrr of a hsrardous weste manegement tacilitv whrch u n l  wells 
or mept~c tanks t o  dispose o f  hazardous waste. 

IV. Pmmtlon d Shifiwnt D.twiontian P m l b  Undw the Clun 
Air Am. t h e  PSO program apphar ra newly conatructcd or  madifled 
TacIlit~cs (both af h t c h  am r e f e m  re us "new tcwrcex"') which in- 
crsasa air emrnions. The Clarn A!r Act Amendrnenri of 1977 exclude 
rmsll new wurcea of air um iu ion~  from the PSD rev lm  progr#m, Anv 
n m  rourm In an indus~rtal caregory listed in Tabla 3 of these tnnruc- 
?ton# who* patentlal to sm+t 11 It= then 100 ton% wr veer ir not re- 
qu~rmd lo get a PSO pormir. I n  additian, soy nrw murcw in nn ~rtdustrrel 
cartgon, not t i l ted in  Yabta 3 whom potentlei 10 em~t  1% leu than 250 
tom per veer is ekamptcd lmm rha PSO r~urremcnts. 

Modlfisd Iourcm which lherllsa rhslr net emissions (the difference 
k m w n  me mm! m i h n  inemnrr md roe1 unirrion decmsses s t  
Utcswrew/ l e n  than tha significan? arnaunl set forth In EPA regulations 
urn sllo snsrnpf from PSD reuulrementr, Contact your EPA Reg~onal 
office (Table I) for further informat~on. 

E. DISCHARGES IN COMPLIANCE WITH AN ON-SCENE CO- 
ORDINATOR'S INSTRUCTIONS. 
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SECTION D - GLOSSARY 

NOTE; This Glossaw includes terms used in the instructions and in Forms 1, 2BV2C, and 3. Additional terms will be included in the 
future when other forms are developed to reflect the requirements of other parts of the Consolidated Permits Program. If you have 
any questions concerning the meaning of any of these terms, please contact your EPA Regional office (Table 1).  

ALIQUOT means a ramole of specified wlume used to make up a total 
composite sample. 

ANIMAL FEEDING OPERATION means a lot or facility (other &an 
en .quatic animal proouction fui l i ty) whare the following conditions 
are met: 

A. Animals lother &an aquatic mimak) haw been, ah, or will ba 
stabled or confined and fed or maintained for a total of 45 days or 
more In any 12 montn period; and 

8. Crops. vegetation. faraga growth, or post-harvest nsiduas ere not 
sustained in the normal growing wason over any portion of the lot 
or facility. 

Two or more animal feeding operations under common ownership 
are a single animal fndlng operation if they adjoin each othar or if 
they use a common area or synam for the disposal of wastes. 

ANIMAL UNIT meanr a unit of measurement for any animal feeding 
operation calculated by adding the following numbers: The numkr of 
slaughter and feeder canle multiplied by 1.0; Plus the number of ma- 
ture dairy cattle multlpl~ed by 1.4; Plus the number of swine weighing 
over 25 kilograms Iapproximeraly 55 pounds) multiplied'by 0.4; Plus 
the number of sheep multiplied by 0.1: Plus the number of horses 
multiplied by 2.0. 

APPLICATION means tne EPA standard national forms for applying 
for a permit, including any additions. revisions, or modifications to the 
forms; or forms approwd by EPA for use in approved States, including 
any approved mod~flcal~ons or revisions. For RCRA. "application" 
also means "Appliat~on. Pan 0." 

APPLICATION. PART A means that part of the Consolidated Permit 
Applicat~on forms wnlcn a RCRA permit applicant must complete to 
qualify for inter~m natus under Section 3005(e) of RCRA and for con- 
sideration for a pcrmlt. Part A consists of Form 1 (General lnfonnb 
tion) and Form 3 (Hazardws Waste Application Form). 

APPLICATION. PART B means that part of the application which a 
RCRA permlt applicant must complete to be issued a permit. (NOTE: 
EPA is not developing a specific fonn for Pan B of  Me permit appli- 
cation, bur an insrmcrron booklet explaining wtrat infometion must be 
supplied is available from me EPA Regional office.) 

APPROVED PROGRAM or APPROVED STATE means a State pro- 
gram whlch has becn aoproved or authorized by EPA under 40 CFR 
Pan 123. 

AQUACULTURE PROJECT means a defined managed water area 
which uses discharges of pollutants into that designated area for the 
maintenance or proauction of hervestable freshwater, estuarine. or 
marine plants or anlmals. "Designated area" means the portions of the 
waters of the Unlttd States within which the applicant plans to con- 
fine the cult~va~ed soecles, using a method of plan or operation (includ- 
ing, but nor limited ro, physical confinement) which, on the basis of 
reliable sc~ent~fic evloence, i s  expected to ensure the specific individual 
organisms comprlslng an aquacultura crop will enjoy increased growth 
attributable to the dlscnarge of pollutants and be harvested within a 
defined geographic area. 

AQUIFER means a geo~ogical formation, group of formations, or part 
of a format~on that IS Ca~ablc of yielding a significant amount of water 
to a well or rprlng. 

AREA OF REVlEVl means the area surrounding an injection well 
which IS descr~bed rccordlng to the criteria set forth in 40 CFR Sect~on 
146.06. 

AREA PERMIT means e UIC permit applicable to all or certain wells 
within a geographic area, rather than to a specified well, under 40 CFR 
Section 122.37. 

ATTAINMENT AREA means, for any air pollutant, en area which has 
bwn designated under Section 107 of the Clean Air Act as having 
ambient air quality levels bener than any national primary or secondary 
ambient air quality standard for that pollutant. Standards have bean set 
for sulfur oxides, particulate matter, nitrogen dioxide, carbon monox- 
ide, ozone, lead, and hydro~arbons. For purposes of the Glossary. 
"attainment area" also refen to "unclassifiabla area." which means. 
for any pollutants, an area designated under Section 107 as unclasri- 
liable with respect to that pollutant due to insufficient information. 

BEST MANAGEMENT PRACTICES lBMPl means schedules of activi- 
ties. prohibitions of practices, maintenance procedures, and other man- 
agement practiees to prevent or reduce the pollution of waters of the 
United States. BMP's include treatment requirements, operation proce- 
dures, and practices to control plant site runoff. spillage or leaks. 
sludge or waste disposal, or drainage from raw material storage. 

BIOLOGICAL MONITORING TEST means any test which includes 
the use of aquatic algal, invertebrate. or vertebrate species to measure 
acute or chronic toxicity, and any biological or chemical measure of 
biosccumulation. 

BYPASS means the intentional diversion of wanes from any any por- 
tion of e treatment facility. 

CONCENTRATED ANIMAL FEEDING OPERATION means an animal 
feeding operation which meets the criteria set forth in either (A) or (B) 
below or which the Director designates as such on a case--by-cass 
basis: 

I A. More than the numbers of animals specified in any of the follow- 
ing categories are confined: 

I 1. 1,000 slaughter or feeder cattle, 

1 2.700 mature dairy cattle (whether milked or dry con) ,  

I 3. 2,500 swine each weighing over 25 kilograms lapproximately 
55 pounds), 

I 4.500 horses. 

1 5. 10,OW sheep or lambs, 

I 6.55.000 turkeys, 

I 7. 100,000 laying hens or broilers (if ttre facilify has a continuous 
overflow wmringl, 

I 8. 30,000 laying hens or broilers (if the facility has a liquid manure 
handling system). 

( 9. 5.000 ducks. or 

I 10. '1.000 animal units: or 

I B. More than the following numbers and types of animals are con- 
fined: 

I 1. 300 slaughter or feeder cattle, 

1 2. 200 mature dairy cattle Mether  milked or dw COWS), 

I 3. 750 swine each weighing over 25 kilograms ~approximemly 55 
pounds), 

I 4. 150 horses, 



SECTION D - GLOSSARY (continued) 

CONCENTRATED ANIMAL FEEDING OPERATION (conrinuedl 

5. 3,000 sheep or lambs, 

6. 16,500 turkeys. 

7. 30,000 laying hens or broilers (if the fecilily has continuous 
overflow watering), 

8. 9,000 laying hens or broilers (if the facility has a l iquid manure 
handling systwn), 

9. 1,500 ducks, or 

10. 300 animal units; AND 

Either one of the following conditions are met: Pollutants are dis- 
charged into waters of the United States through a mmmade ditch, 
flushing system or other similar manmade device ('manmade" 
mmns constrvcnd by  man and used for the purpow o f  mnsponing 
wasnsl; or Pollutants are discharged directly into waters of the 
Unites States which originate outside of and pass over, ecroo, or 
through the facility or otherwise come into direct contact with the 
animals confined in  the operation. 

Provided. however, that no animal feeding operation is a concen- 
trated animal feeding operation as defined above i f  such animal 
feeding operation discharges only in the event of a 25 year, 24 hour 
storm event. 

CONCENTRATED AQUATIC ANIMAL PRODUCTION FACILITY 
means a hatchery, fish farm, or other facility which contains, grows or 
holds aquatlc an~mals in either of the following categories, or which the 
Director des~gnates as such on a case-by--case basis: 

A. Cold water fish species or other cold water aquatic animals includ- 
ing, but not l lrn~ted to, the Salmonidae family of fish (e.g., troutand 
selmon) in ponds, raceways or other similar structures which dis- 
charge at least 30 days per year but does not include: 

1. Facilities which produce less than 9.090 harvest weight kilograms 
(approximately 20,000 pounds) of aquatic animals per year; and 

2. Facilities which feed less than 2,272 kilograms (approximahly 
5,000 pounds) of food during the calendar month of maximum 
feeding. 

B. Warm water fish specles or other warm water aquatic animals 
including, but not limited to, the Ameiuridae, Cetrarchidae. and 
Cyprinidae families of fish le.g., respectively, catfish, sunfish, and 
minnows/ in ponds, raceways, or other similar structures which dis- 
charge at least 30 days per year, but  does not ~nclude: 

1. Closed ponds which discharge only during periods of excess run- 
off; or 

2. Facilities which produce less than 45.454 harvest weight kilo- 
grams fapprorimarely 100,000 pounds) of aquatlc animals per year. 

CONTACT COOLING WATER means water used to reduce tempera- 
ture which comes Into contact with a raw mater~al, intermediate pro- 
duct, waste product other than heat, or finished product. 

CONTAINER means any portable device in which a material is stored, 
transported, treated, disposed of, or otherwise handled. 

CONTIGUOUS ZONE means the entire zone established by the United 
States under artlcle 24 of the convention of the Territorial Sea and the 
Contiguous Zone. 

CWA means the Clean Water Act (formerly referred to fhe Federal 
Water Pollution Control Act) Pub. L. 92-500, as amended by Pub. 
L. 95-21 7 and Pub. L. 95-576, 33 U.S.C. 1251 et seq. 

DIKE means any embankment or ridge of either natural or manmade 
materials used to prevent the movement Of liquids, sludges, solids, or 
other mater~als. 

DIRECT DISCHARGE means the discharge of e pollutant as defined 
below. 

DIRECTOR means the EPA Regional Administrator or the State Di- 
rector as the context requires. 

I DISCHARGE (OF A POLLUTANT) means: 

I A. Any addition of any pollutant or combination of pollutants to 
waters of the United States from any point source: or 

8. Any addition of any pollutant or combination of pollutants to  the 
waters of the contiguous zone or the ocean from any point source 
other than e vessel or other floating craft which is being used es I ' 

means of transportation. 

This definition includes discharges into waters of the United States 
from: Surface runoff which is collected or channelled by  man; Dis- 
charges through pipes, sewers, or other conveyances owned by e State. 
municipality, or other person which do not lead t o  POTW's: and Dis- 
charges through piper, sewers, or other conveyances, leading into 
privately owned treatment works. This term does not include an ad- 
dit ion of pollutants by any indirect discharger. 

DISPOSAL (in the RCRA program) means the discharge, deposit, in- 
jection, dumping, spilling, leaking, or placing of any hazardous waste 
into or on any land or water so that the hazardous waste or any connit- 
ucnt of i t  may enter the environment or be emitted into the air or 
discharged into any waters, including ground water. 

DISPOSAL FACILITY means a facility or pan of a facility at which 
hazardous waste is intentionally placed into or on land or water, and 
at which hazardous waste wil l  remain after closure. 

EFFLUENT LIMITATION means any restriction imposed by the 
Diranor on quantities, discharge rates, and connntrauons of pollu- 
tants which are discharged from point sources into waters of the 
United States, the waters of the continguous zone, or the ocean. 

EFFLUENT LIMITATION GUIDELINE means a regulation published 
by the Administrator under Section 304(bl of the Clean Water Act to 
adopt or revise effluent limitations. 

ENVIRONMENTAL PROTECTION AGENCY (EPAJ means the 
United States Environmental Protection Agency. 

EPA IDENTIFICATION NUMBER means the number assigned by EPA 
to  each generator, transponer, end facility. 

1 

I 
EXEMPTED AQUIFER means an aquifer or i t s  portion that meets the 
criteria in the definition of USDW. but which has been exempted ac- 
wrding to the procedures in 40 CFR Section 122.35(b). 

EXISTING HWM FACILITY means a Hazardous Waste Management 
facility which was in operation, or for which construction had com- 
menced. on or before October 21, 1976. Construction had commenced 
i f  (A1 the owner or operator had obtained all necessary Federal, State. 
and local preconstruction approvals or permlts. and either (81 a con- 
tinuous on-site. physical construction program had begun, or (82) 
the owner or operator had entered into contractual obligations, which 
could not be cancelled or modified without substantial loss, for con- 
struction of the facility to be completed within e reasonable time. 

(NOTE: This definition reflects the literal language'of the statute. 
However, EPA believes that amendments to RCRA now in conference 
wil l  shortly be'enscnd and wil l  change the date for dehnnining when 
a fscilily is an "existing facility" to one no earlier than May o f  1980; 
indications are the conferees are considering Ocmbsr 30. 1980. 
Accordingly, EPA encouraps every owner or operator o f  J fscilily 
which was bui l t  o r  under constmction as o f  the promulgation date o f  
rho RCRA program regulations to file Part A o f  i ts permit application 
so that i t  can be quickly processed for inrerim SraNS when rhe change 
in  the law takes effect. When those amendments are enscted, EPA will 
amend this definition.) 

EXISTING SOURCE or EXISTING DISCHARGER (in the NPDES 
program) means any source which is  not a new source or a new dis- 
charger. 



SECTION D - GLOSSARY (continued) 
I 

EXISTING INJECTION WELL means an injection well other than a 
new injection well. 

FACILITY means any HWM facility, UIC underground injection well, 
NPDES point source. PSD statlonary source, or any other facility or 
activity [including land or appuranances thereto) that is subject t o  
regulation under the RCRA. UIC, NPDES, or PSD programs. 

FLUID means material or substance which flows or mows whether in 
a semisolid, liquid, sludge, gas, or any other form or state. 

GENERATOR means any person by site, whose act or process produces 
hazardous wane ~dent~f ied or listed in 40 CFR Part 261. 

GROUNDWATER means water below the land surface i n  a zonr of 

HAZARDOUS SUBSTANCE means any of the substances designated 
under 40 CFR Part 116 oursuant to Section 311 of CWA. (NOTE: 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
{NPDESl means the narronal progmm for issuing modifying, revoking 
and rerssuing, terminating, monitoring, ~ n d  enforcing ptrmits and 
impot~ng and enforcing pretrearmtnt npuinments. under Sections 
307. 318. 402. and 405 of CWA. The term ~nclude* an approved 
program. 

NEW DISCHARGER rnsam any building, drumurn, facility, or instal- 
latron: (Al From which thars is or may & s n m  Or additional diachatge 
of p t lu tants  at r l i l b  M which un OctObsr 18. f 972, IT had n m r  dis. 
charged pollutants: (B1 Which her n m r  racsiutd a linaliy affective 
NPDES perm11 lor  dirchargas at  that rhte; and (Cl Whlch 1% not s "new 
¶ouret." This definition includw an indtrsn discharger whlch corn. 
mences dischsrg~ng Into wararh of the United States, It 11- includes 
any misting m0bllQ porn1 $our=. such ss an aHthora oi l  drilling rrg, 
Stsfvod pruwrsrng m s d .  or awngars p l ~ n t  that begin1 d~schnrgtng 
at a iocatron for which it does not hem an axifling permit, 

NEW HWM FAClLlTY means a Hazardous Wane Managemant facility 
which began operation or for which construction c o m m e n d  after 
October 21,1976. 

~ h & a  substances are listed' in  Table Z c 4  o f  the insmctions to Form 
2C I I NEW INJECTION WELL means a well which begins injection after a 

UIC prognm for the Stata i n  which the well i s  located is approved. 

HAZARDOUS WASTE means a hazardous waste as defined in 40 CFR 
Sectron 261.3 publ~shed May 19. 1988. 

HAZARDOUS WASTE MANAGEMENT FACILITY /HWM facility) 
means all contiguous land. structures. appurtenances, and improve- 
menrs on the land, used for treatrng, storing, or disposing of hazardous 
wastes. A facility may consist of several treatment. storage, or disposal 
operational unlts (for example, one or mom landfills, surfaca impound- 
ments, or comb~nar~ons o f  them). 

IN OPERATION means a facility which is treating, storing, or disposing 
of hazardous waste. 

INCINERATOR fin the RCRA program) means an enclosed device 
using controlled flame combustion, the primary purpose of which is t o  
thermally break down hazardous waste. Examples of incinerators are 
rotary k~ ln .  flurd~zed bed, and liquid injection incinerators. 

INDIRECT DISCHARGER means a nondomestic discharger introduc- 
ing pollutanls to a punr~cly owned treatment works. 

INJECTION WELL means a well into which fluids are being injected. 

INTERIM AUTHORIZATION means approval by EPA of a State 
hazardous waste program whlch has met the requirements of Section 
30061cl of RCRA ana appl~cable requirements of 40 CFR Pan 123. 
Subparts A. B, and F. 

LANDFILL means a drsposal facility or pan of a facility where hazard- 
ous waste is placed In or on land and which is not a land treatment 
facility, a surface ~mpoundment, or an injection well. 

LAND TREATMENT FACILITY (in me RCRA program) means a 
facility or part of a facrlrty at which hazardous waste is applied onto or 
incorporated into the roll surface: such facilities arc disposal facilities 
if the waste w ~ l l  remaln after closure. 

LISTED STATE means a State listed by the Administrator under 
Section 1422 of SDWA as needing a State UIC program. 

MGD means millions of gallons per day. 

MUNICIPALITY means a crtv, village, town, borough, county. parish, 
district, association, or other public body created by or under State 
law and having jurlsd~ct~on over disposal of sewage, industrial wastes. 
or other wastes, or an Indian rribe or an authorized Indian tribal orgen- 
ization, or a des~gnated and approved management agenw under 
Section 208 of CWA. 

NEW SOURCE (in ihe NPOESprograml means any building, structure. 
facility, or ~nalallat~on from wh~ch  there IS or may be a discharge of 
pollutants, the c ~ n s ~ r u n i o n  af which commenced: 

A. After promulgation of standards of performance under Section 
306 of CWA which are applicable to  such source; or 

0. After proposal of standards of performance in  accordance with 
%ion 306 of CWA which are applicable to  such rourca, but Only if 
the standards are promulgated in accordance with Section 306 within 
120 days of their proporal. 

NON-CONTACT COOLING WATER means water ured t o  reduce 
temperature which does not come into direct contnct wi th m y  raw 
material, intermediate product, waste product (ofher heat), or 
finished product. 

OFF-SITE means any site which is not "on-site." 

ON-SITE mfnna on the sme or gatlgraphimlly contiguaue proPenv 
which may be drvided by publlc or priuete r ~ g h t ~ s ) - ~ l - - ~ ~ ~ .  pr0VtdE-d 
the sntranct and exit between the propenrsl (8  a7 r most-rosds intsr- 
rectron. and access is b~ croarng ax oppoud to  gorng along, the 
rrghtw-of-wsy. Non-cwntigunus prooerrler awned b y  Ihe =me per- 
son, bul connecred by a right-of-way whlch the peron control% and 
fa which ?he aubtlc doer not have access. is also conrrderW an-rlta 
property. 

OPEN BURNING means the combustion of any material without the 
following characteristics: 

A. Control of combustion air to maintain adequate temperature for 
efficient comburtion: 

0 .  Containment of the combustion-reaction in an enclosed device 
to  provide sufficient residence time and mixing for complete com- 
bustion; and I 

C. Control of emission o f  the gaseous combustion products. 
I 

(See also "incinerator" and " ' ~enna l  treamenr"l. 

OPERATOR means the person responsible for the overell operation 
of a facility. 

OUTFALL means a point source. 

' 
OWNER means the person who owns a facility or part of a facility. 



SECTION D - GLOSSARY (continued) 

I 
PERMIT means en authorization, license, or equivalent control docu- 
ment rzrued by EPA or an approved State to implement the require- 
ments of 40 CFR Parts 122, 123, and 124. 

PHYSICAL CONSTRUCTION (In me RCRA program) means a x a m -  
tion. movement of eenh, erection of forms or structures, or similar 
acriviry to prepem e HWM facility t o  accept hazardous waste. 

PILE means any nonwnteinerized eccumulation of solid, nonflowing 
hazardous wasre that is used for treatment or storaga. 

POINT SOURCE means any discernible, confined. and discrete convey; 
once. including but not limited t o  any pipe, ditch, channel, tunnel, 
conduit, well, discrete fissure, container, rolling stock, ~onwnt re ted 
animal feeding operation, vessel or other floating crah from which pol- 
lutants are or may be discharged. This term doas not include return 
f l o w  from irrigated agriculture. 

POLLUTANT means dredged spoil, solid waste, incinerator residue. 
filter backwash. sewage, garbego, w a g e  sludge, munitions, chemical 
waste, biological materials, radioactive materials (except &ow rcgvlaad 
undcr the Aromic Energy Act of 1954. as unmded 142 U .SC  Ssction 
2011 er reg.]), heat. wrecked or discarded equipment, rocks, sand, 
cellar dirt and industrial, municipal, end agriculture waste discharged 
into water. It doer not mean: 

A. Sewage from vessels; or 

0. Water, gas. or other material which is injected into a well to  facili- 
tate productron of oi l  or gas, or water derived in  association with oil 
and gas production and disposed of in  a well, if the well used either 
to facilitate production or for disposal purposes is approved by  
authority of the State in which the well is located, end i f  the State 
determrnas that the injection or disposal will not result in the degrada- 
tion of ground or surface water resources. 

(NOTE: Radiw~tivm m r m t i ~ f ~  COWM by Me Afmie Energy Act are 
chose encmpssrad In 1n dflfininitlon of rwrec, byproduct, or special 
nuclear rneterrsk Exumplet of morarrnts nor covsmd include radium 
and sccelersror produced isompes. Sm Train v. Colondo Riblic 
Innrest Research Crwp,  Inc.. 426 U.S 1 119761.1 

PREVENTION OF SIGNIFICANT DETERIORATION IPS01 means 
the national permitting program under 40 CFR 52.21 to prevent emis- 
sions of certain pollutants regulated under the Clean Air Act from signi- 
ficantly deteriorating air quality in attainment areas. 

PRIMARY INDUSTRY CATEGORY means anv industrv cateaorv l i s t -  
ed In the NRDC Settlement Agrvmnent lNemrrl ~ a r w r c a r - ~ & e n ~ e  
Counol v. Train, 8 ERC 2120 1D.D. C 19761. #Milied 12 ERC 1833 
1D.O.C. 197911. 

PRIVATELY OWNED TREATMENT WORKS means any device or 
system whrch is: (A1 Used to treat wastes from any facility whose 
operator is not the operator of the treatment works; and (0)  Not a 
POTW. 

PROCESS WASTEWATER means any water which, during manufactur- 
ing or processing, comes into direct contact with or results from the 
production or use of any raw materiel, intermediate product, finished 
product, byproduct. or waste product. 

PUBLICLY OWNED TREATMENT WORKS or POTW means any d r  
vrce or system used in the treatment (including mycling and reclsm& 
40nl of municrpal mwege or industrial wanes of a liquid nature which 
i s  owned by e State or municipality. This definition includes any rew- 
err, pipes, or other conveyances only if they convey wastewater to a 
POTW prov~ding treatment. 

RENT means use of another's property in  return for regular payment. 

RCRA means the Solid Waste Disposal Act es amended by the Resource 
Consewatron and Recovery Act of 1976 (Pub. L 94-580, u vnsndad 
by Pub. L 95-609, 42  U.S C Section 690 1 st seq. l .  

ROCK CRUSHING AND GRAVEL WASHING FACILITIES are fecil- 
ities which process crushed and broken stone, gravel, and riprep (see 
4 0  CFR Purr 436, Subpan B, and the effluent limitations guidelines 
for muse f~ i l i t i es l .  

SDWA means the Safe Drinking Water Act (Pub. L 95-523, as amend- 
ad by Pub. L 95-1900.42 U .SC  Section 3OOffl et  -.). 

I' SECONDARY INDUSTRY CATEGORY means any industry category 
which is not a primary industry category. 

SEWAGE FROM VESSELS means human body wantea end the wastes 
f rom tiolets end other reeeptecles intended to  r a w i w  or  retain body 
wanes that are discharged from vessels end regulated under Section 312 
of CWA, except that with respect to  commercial w s e l t  on the Greet 
Lakes this term includes greywetor. For the p u r p o m  of this definition, 
"graywater" means galley, bath, and shower water. 

SEWAGE SLUDGE means the nolids, residues. and precipitate seprrat- 
ed from or created in sewage by the unit procastes of r POTW. "Sew- 
age' as used in  this definition means any wester. including wastes from 
humans, households, commercial esreblishment~. indurtries. and no rm 
water runoff, that are discharged to or otherwise enter a publicly 
owned treetment works. 

SlLVlCULTURAL POINT SOURCE means any dirtsrnable, confined. 
and discrete conveyance related to rock crushing, grawl washing, log 
sorting, or log storage facilities which ere operated in  connection wrth 
s~lvicultural ectlvities end from whrch pollutants are discharged into 
waters o f  the United States. This term does not include nonwrnt 
UIIU~CB 10vicuIt~raI actlv~tide such as nutwry opsmrionn, rrte prepare- 
tron, rafore%tstlon and subrmurnt cultural trsatmenr, thinning, pre- 
scribed burning, pen and fire control, harusrtrng oomrlons, surface 
drainage. or road connrurninn and maintenance from whtch there IS 

natural runoff. HornMr.  some of these nztivities (such u r m e m  cran- 
ing far rbsdEl may lnw l rs  polnt sourm dlachscgcr of d r - d  or 1\11 
rnamrral whrch may reaurra n CWA Sectran 404 pwmit. " t o g  somng 
end I q  IIaraga lacllittes" a r t  iecl l l t in whow discherget 109ulf from the 
holding of unprocessed w C d ,  c-g., logs or roundwood wrth bark or 
after .removal of bark rn mfl-xntarnea badier of werar tmril pondt or 
fag ponds) or stored on lend where wsrer IS spphed ~nfantionally on 
t h s  log! fyf  d~eckmql. ~Sw 40 CFR Purr 429, Suapart d, and drs cfflu. 
ent Itrn~tarrom gurde lm~  for ma~s  fscitirier. l 

STATE means anv of the SO Stater, the Dirrrlct ot CalumbEs, Guam. 
the Commonwealth Qf Pusrto R I ~ ,  the Virgin I r l sds ,  Amerrcan 
Samoa, the Trust Territory ~f the Pacific lslsnds Iexcu~r in  kecaw of  
RCRAI, and the Commonwcslth of the Northern Mariena l~ land l  
(except in the case of CWAI. 

STATIONARY SOURCE /in tlrs PSD ~ r o g m }  mernr mny building, 
srructura. taci l l t~,  ot installatian wtr~ch amia or rnmv mmrt any air pal- 
lutan? regutated under the Clren Air An.  "8ullding, UrrUCtura. tacilrw, 
or inrtal4erian' means sny grouplng of pn[lurnnt--smining activ~tles 
which Bra lomted Dn bna or mors eonrlguour or udlmmnt propettier 
end which ota owned or o~rrnrtd by the lame Wrmn /or bby psrranr 
under common conrmlJ. 

STORAGE (in the RCRA program) means the holding of hazardous 
waste for a temporary period at the end of which the hazardous waste 
is treated, disposed, or stored elsewhere. 

STORM WATER RUNOFF means wetsr discharged es a result of rein, 
snow, or other precipitation. 

SURFACE IMPDUNOMENT or IMPOUNDMENT -Rum 4 fncillw or 
part ot a lec~lr ty whrch r t  a natural towgrapnlc deBrmu+on, manrnsde 
eKavntran, or diked area formed prrmarilv of snnhsn mnrrrir l t  In/- 
tbwph ~t may im tined with monrnnd# m~rcrmlc). which is dtsrgnd to 
hold en srrcumulsl~on of lrquid wastes or waster conrainlng frtc t ~ a u ~ d ~ .  
and which I S  not mn lnleE[rOn wsll. E *am~ l t r  of iurface im~oundmsntt  
aro holding, storagc, lertllng. and mrarron plla, pond@, end lagmnr, 

I TANK fin ths RCRA progrvnl mmnl  a stationery devio,  designed to 
wnta in  m eccurnularron ol harerdnum warn  which is constructed prs- 
marrly ~ r f  non-ssrthsn rnarsrlall rep, wood, concmn, stwl, pkrric) 
which prowide structural rupwn. 



SECTION D - GLOSSARY (continued 
I 

THERMAL TREATMENT (in (he RCRA ptugrml  mans the treat- 
ment of hazardous wane in a device which usas elevated temperature as 
the primary means to change the chemical. physical, or biological char- 
acter or composition of the hazardous wane. Examples of thermal 
treatment processes are incineration, molten alt, pyrolysis, calcination, 
wet air oxidation, and microwave discharge. (Sw alw '7ncinenror"md 
"'open burning''). 

TOTALLY ENCLOSED TREATMENT FACILITY (in (he RCRA pro- 
pram) means a facility for the treatment of hazerdous wane which is di- 
rectly connected to an industrial production procars and which is con- 
nruned and OWr8tcd in 8 manner which prevents the release of any 
hazardous wane or any constituent thereof into the environment dur- 
ing treatment. An example is a pipe in which wana acid is neutralized. 

WATERS OF THE UNITED STATES means: 

A. All waters which are currently used. were used in the past, or may 
be ~ ~ e p t i b l e  to use in internate or foreign commerce, including 
all waters which are subject to the ebb and flow of the tide; 

' B. All  internata waten, including internate wetlands: 

C, All other waten such as intrastate lakes, riven, streams (including 
inmnnimnt r t n m s l ,  mudflats. sandflats, wetlands, sloughs, prairie 
potholes, wet meadows, playa lakes, and natural ponds, the use. 
degradation, or dmruction of which would or could affeet interstate 
or foreign commerw including any such waters: 

1. Which are or could k used by internate or foreign travelers for 
racrr8tional or other pUrpOKS. 

TOXIC POLLUTANT means m y  pollutant listed as toxic undar Section I 2. From which fish or shellfish are or could be uken m d  sold in 
307ia)(1) of CWA. inmrnata or foreign commerce, 

TRANSPORTER (in fhe RCRA progrwm) means e person engaged in  
the off-site transportation of hazardous warte by air, mil, highway. or 
water. 

TREATMENT (in fhe RCRA program) means any method, technique, 
or process, ~ncluding neutralization, designed to change the physical, 
chemical, or biological character or composition of any hazardous 
waste SO as to neutralize such waste, or so as to recowr energy or ma- 
terial resources from the waste, or so as to render such waste non-haz- 
ardous, or less hazardous; safer to transport, store, or dispose of: or 
amenable tor recovery. amenable for storage. or reduced in volume. 

UNDERGROUND INJECTION means wall injection. 

UNDERGROUND SOURCE OF DRINKING WATER or USDW means 
an aquifer or ~ t s  portion which i s  not an exempted aquifer and: 

A. Which supplies drinking water for human consumption: or 

8. In which the ground water contains fewer than 10,000 mgll total 
dissolved sol~ds. 

UPSET means an exceptional incident in which there i s  unintentional 
and temporarv noncompliance with technology-based permit effluent 
limitations because of factors beyond the reasonable control of the 
permittee. An upset does not include noncompliance to the extent 
caused by operar~onal error, improperly designed treatment facilities. 
inadequate rreatment facilities, lack of preventive malntename, or care. 
less or improper operation. 

3. Which are uwd or could be used for industrial purposes by in- 
dustries in interstate commerce: 

D. All impoundmentr of waten otherwisa defined as waters of the 
United Statas under this definition; 

E. Tributaries of waters identified in paragraphs (A) - (Dl above: 

F. Tha territorial sea: and 

G. Wetlands adiacent to waters (other fhm wamrs that are (hemwlves 
wsr/andsl identified in paragraphs (A) - IF) of this definition. 

Wane treatment systems. including traatment ponds or lagoons design- 
ed to meet requirement of CWA lodrcr &en cooling ponds as defined 
i n  40 CFR Section 423. lllrnl which also meet the crimria o f  this 
definition/ are not waters of the United States. This axdusion applies 
only to manmade bodies of watar which neither were originally created 
in waters of the United States (such 8s dispawl area in wrlundsl nor 
resulted from the impoundments of waters of the United States. 

WELL INJECTION or UNDERGROUND INJECTION meanm the sub- 
surface emplacement of fluids through a bored, drilled. or driven well; 
or through a dug well, where the depth of the dug well is greater than 
the largest surface dimension. 

WETLANDS means those areas that are inundated or saturated by 
surface or groundwater at a frequency and duration sufficient to sup 
pon, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. Wet- 
lands generally include swamps, marshes, bogs. and limilar areas. 
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A. NPOES I D k c h a r ~ e ~  to Surface Water) 1 D. p s s  l A l r  Emissiom from Prouosed S o u ~ c e s l  I 

Attach to this application a topographic map of the area extending to at least one mile beyond propeny bounderies. The map must show 

I 
the outline of t h e  facility, the location of each of i ts existing and proposed intake and discharge structures, each of i t s  hazardous waste 
treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs, rivers and other surface 
water bodies in the map area. See instructions for precise requirements. 

I 
XIII. CERTIFICATION /see ~ n s r m c n o n s ~  

I c l  . . . . . . . , - , . , , . , , . , , , * , , , , , , , , , , * , , , , ,A # 
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EPA Form 3510-1 (8-90) 

/ certify under penalty of law that I have personally examined and am familiar with the information submined in this application and all 
attachments and that, based on my inquiry of those persons immediately mqoonsible for obtaining the information contained in the I application, I believe that the information is true, accurate and complete. I am amre that there a n  significant penalties for submitting 
false infonnation, including the possibility of  fine and imprisonment. 

I 
A. NAME L OFFICIAL TITLE l ~ p e  o r p n n r )  B. S lCNAfURe C .  D A T E  S I G N E D  
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E. Does or w ~ l l  th~s fac~~! tv  treat, store, or dispose of municipal affluent below the lowermost stratum con- 

hazardous wan67 (FORfA 3 )  tainina. within one auerter mile of the well bore. 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. Mark "X" in the box in the third column 
i f  the supplemental form is attached. I f  you answer "no" to each question, you need not submit any of these forms. You may answsr "no" i f  your activity ' it excluded from permit requ~rements; see Section C of the instruction% See alto, Section 0 of the instructions for definitions of bold-faced bnnr 
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Attach to this application a topographic map of the area extending to at least one mile beyond property bounderies. The map must show 
the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste 
treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs, rivers and other surface 
water bodies in the map area. See,instructions for precise requirements. 
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I certify under penalty of law that I have personallv examined and am familiar with the information submitted in this application and all 
attachments and that, based on my inquiry of  those persons immediately responsible for obtaining the information contained in the 
application, I believe that the information is true, accurate and complete. I am aware that then are significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 
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NATIONAL POLLWANT DISCHARGE ELIMINATION SYSTEM 
APPLICATION FOR PEKUIT TO DISCHARGE 

GENERAL INSTRUCTIONS 
STANDARD FORMS 

The Federal Water Poiluuon Control Act, as amended by 
Public Law 92.500 enacua October 18, 1972, p r o h b ~ t s  any 
penon from du lu rgng  pollutants mto a waterway from a 
pomt source unless  IS dischargt is authorized by a pernrzr 
~ssued either by the US. Envuonmkntai Protection A ~ m c y  
or by an approved Stnk agency. Regulations for h e  
operauon of this program are published in the FEDERAL 
E G I S E R  as 40 CFR part I25 (38 F.R 13528, May 22, 
1973). avadable from h e  Government Prinung OEce,  
Washington. D.C. 20402. Applicants wishing de tded  infor- 
matlen regarhng rhrs form or the perrmt should refer to this 
publication. It is expcc~ed. however. that for most appii- 
cants. the attached cover letter and the general instrucuons 
below W M  pronde the tniormauon necnwry to complete 
the fom.  

Who mur anply.-The owner and operator of any 
acunty or wastewater system. publicly or pnvately owned. 
whdn dlscharga wastes irom one or more point sources Into 
a waterway, must o b w  a pemut for such dischargc(s). 
Where the system LS owned by one person but leased to 
another penon for openuon. ~t is the responsbdity of the 
operator to o b w  rhc p e d C  A vpuatt  application IS Ea 
be mbmirud for el& facJlry d k h r p n g  separately whi& is 
armed andlor opcntea try rhc applicant.Feder;il depart- 
rnmts. agencru, and wtrumentalities are dse subject to 
thew requiremenu DMurga Into publicly owned treat. 
ment works are nor suqcct to permlt requaements. How- 
ever, discharges to puoi~cly owned collecuon systems not 
connected to a treatment works are subject to these 
requmments. For a muninpality. a facility 1s defined as a 
distinct actrvltv or msullat~on. mcluding connected waste- 
water transpon systems. wnlch operates under the control or 
junsdictlon o i  a slnge responvble organlrauon and dis- 
charges pollutanls irom one or more discharge polnts. 

Applicarron jonn ro be used.-There are two sets of 
National Pollutant Discharp Elimination System (NPDES) 
Forms which are to be used. short forms (A-D) and standard 
forms (A and C). T h a t  instmcuons are for the standard 
forms A and C. The standard form requiter spee!fic 
inlbmauon on rht rcuvtty or wmlrtewartt facility and on 
each uischarge. Dcpenalnq on the adequacy o i  the data 
submstted for dt~crmmmg he ksuancc of a permrt. addi. 
t~onal inlomauon ana analyses may be required iram an 
applicant. Standard rorms ate designed for different sources 
of discharge as iollows: 

Form A-Municipal Wastewater Systems. 
Form C-Manuiac:unng and Commerc~al (including 

mining and vessel disciiarpes). 
If the discharge n from a Federal facility's treatment 

plant recclvlng more ban 50 percent domcstlc waste (based 
on the dry weather flow rate). complete standard form A. 
All other dlschugen (~ncluding dlschargen of d o m a t ~ c  
was~e). w~th  the exuutlon of mun~clpalities. mun~cipal-type 
actrnrtes (e.g.. subdivinons. shopplng centers. e m )  and 

'~ederal facilities described above. rnust complete standard 
form C. 

S i g ~ r u r c  on application.-The penon who s ~ g s  the 
applicarion form will often be the applicant himself: when 
another p e m n  slgns on behalf of the applicant. hs utle or 
rehtionship to the applicant should be shown in the space 
provided. In dl cases the person signing the f o m  should be 
authorized to da so by the applicanr. An ,spplicarion 
submirted by a corporauon must b t  szptd by a pr~napal 
cxecuuw afriect of at least thc level al vice president or b 
duly authorized repmmratrre, ~f such rtprtscntawe is 
rtsponublc for the o v e d l  optmuon of the fadli ty from 
which the dischargm dexribed in h e  form onmnrtt. In  
h e  eafc of a panneaiup or a mlc proprieto&tp, the 
appticatlon must bc signed by a gencmt pannet or the 
proprieror, respecuvcIv. la the  case o i  a mun~c~pat. State. 
Fedcnl, or other public facility. b e  aaplicanon must be 
d g e d  by either a pnacipaf cxecuziwt officer, ranktnp tlccttd 
offieid or ntber duIy aurhoriztd employee. 

Attachmc~rs and arppicmcnrd infomatron - Some item 

in this form may require narnuve exp\ana~ion; for this 
p u ~ o s e ,  use the item labeled "~ddition.al informauon" at  
he end ot wtionr ? and If. or attach a sepanrc sheer 
entitled "Additional Infomatron.'" Where a separate sheet 1s 

used, be sure it is idenlrfied by the name of the aupiicanr. 
h e  acrrvity, and the discharge number ro which it applicj. 
Xlra, identify esch separate remark by the Item number and 
section of the form to which i t  refers, 

D n w n g  requ~red in section 1 should be attached to thu 
appticatlon and identtfied by the name o i  the appilcant and 
the acunty. AII other papers and attachments to the 
spplicatlon must be nmllarly identified. 

Vie of infomurron.-Except as spec~iied below. all 
~nfomatron contained n this appl~catlon w111. upon request. 
be made avulable to the publv for inspection ana copying. 
A separate sheet rntrrled "Confidential Answers" must be 
used to set out lnforrnatlon whlch the applicant belleves ~f 
drsdosed to the general public would drvulge methods and 
processes entltled to protection as trade secrets. The 
lnformauon must clearly indlcate the Item number to whlch 
it npphcb Canfidmtral treatment can be conslderea only for 
the ~nformatson for which a speclfic wntten request for 
contidcntral rreavnenr haz been made on the attacncd sheet. 
However. In no event w~ll  idcntlficatlon of the contents. 
volume. and frequency of a discharge be recognized 3s 
confidential or privileped information. 

Completion of form%-Unles otherw~sc spcciiied in the 
detailed instructions. each item in the forms rnust bc 
answered. To indicate that each item has been cunsidcrcd. 
enter "NA." for not applicable, where a particular item docs 
not fit the circumstances or characteristics o i  your operalion 
or acuvlty. 

Assistance and advice regarding reaulremenls for filine. 
permit applications can be obtalned through contact w ~ t h  
your EPA Regional Office or approved State agency. 



Addresses of EPA Regional Offices and States W i t h  Their Jurisdiction - - - - - . . - - . . -. 

Region Address and Phone State 

I . .. .. . . . . .,. . Regional Adminburtor. Rtgion I, Environmmrd Conncctinrt, Maine. Mllstfhusctu, 
Protection A p c y ,  John F. Kennedy Federal Nm Hunpthue. Rhode Irlmd, 
Bldg., roam 2303, Boston. M r a  02203; attention: Vermont. 
Ptcmiu Bm~h. 6 17-223-72 10. 

I1 . . . . . . . . .. . . Rcgiod  Adminuontor, Rewon 11. Environmental New J e w ,  New Yo*, Virgin I t .  
Protection Agmey, 26 Federal Plau, room 908, lands, h e n o  Rico. 
New Yo*, N.Y. 10007; attention: Pecmiu 
Bmdr. 212-m9895. 

111 .......,.... Regional Administrator. Region 1U. Environmental Delawarr, District of Columbia, 
Protection Agency, Curtis Bldg., Sixth and Walnut M 8 r y l an  d , P e nnsy lvanir, 
St+, Philadelphia. Pa. 19106; attention: Permits Virginu, West V i m  
BKUIE~. 215-597-9966. 

IV . . . . . . . . . . . . Regiorui Administrator. Region N, Environmental Alabama. Florida. Georga, Ken- 
Protection Agency. 1421 Peachtree St. NE., tucky, M i e p p t ,  North Cam- 
Atlanu. Cr 30309; attention: Penniu Branch. linr. South Carolina. T e n n m .  
-526.3971. 

V . ....,...... Regional Adminutrator, Rtgion V, Emironmental Illinois. Indiana. Michigm, M*e- 
Protection Agmcy, 1 North Wadccr Dr.. Chiugo, sou. Ohio. Wiscona. 
111. 60606: attention: Permits Bmch. 
3 12-353-1472. 

VI.. . . . . . ... . . Regional Administrator. Region VI, Environmental Arkursu, Louisiana. New Mexico, 
Protection Agency, 1600 Pattenon St.. suite 1 100. Oklahoma, Tcxar. 
(hllrr. fcx. 75201; attention: Permiu Branch. 
219749-1983. 

V11 . . . . . . . . . . . Regional Adminutrator. Region VII, Environmental Iowa. Kansas. Missouri. Nebraska. 
Protecuon Agency. 1735 Baltimore Ave.. K m s s  
City, Mo. 64108; attention: Permiu Branch. 
8 16374-5955. - 

VlIl . . . . . . . . . . Regional Adminutrator. Region VIII. Environmental Colorado. Montana. North Dakota. 
Protecuon Agency. 1860 Lincoln St.. sulte 900. South Dakota. Utah. Wyommg. 
Denver. Colo. 80203; attention: Permits Branch. 
303837490 1. 

IX , . . . . . . . . . . . Regional Administrator. Region 1X. Environmental Arizona, California. Hawaii. 
Pmtectron Agency. 100 California St.. Sm F m -  Nevada. C uam. American 
EiStO. Calif. 941 1 1 ;  attention: Permits Braneh. Samoa, Trust Territories. 
41 5-556-3450. 

X . . . . . . . . . . . . R w n a l  Adminutrator. Region X. Environmental A J ~ ,  ~ d h o ,  Oregon, Wahington. 
Protection - Agmcy, l2W Sixth Ave.. Seattle. 
Wash. 9 8 10 1 .  a ttentlon: Perrniu Branch. 
206442-1213.' 



INSTRUCTIONS FOR INDIVIDUAL ITEMS 

SECTION 1. APPUCANT AND FACILITY 
DESCRIPTION: MUNICIPAL 

1. Legal name o j  oppiiranr.-This term applies to the 
person. agency, firm. or other entity which owns or is 
responubie for any waste treatment works. interceptor 
systems. or any facilitylactivity conducung operations that 
result or may resuit m a discharge of pollutants to a 
watenvay. This may or may not be the same name as the 
facility or activity producing the discharge. Enter the name 
of the applicant u it is oificially or legally reiemd to. e.g., 
Doddsonnlie Department of Public Works; Metropolitan 
S a n i t ~ y  Commi&ion. Do not use colloquial names as a 
substitute for the o f f i d  name. 

2. Mailing a d d m  of uppfmnr.-Use the complete m d -  
ing address of the appiicznt's main office. This often will net 
be the same address as is uscd to designate the location of 
the work or activity (see item 5). 

3. Applicanr's mrrhrizrd agent.-Give she name of 
person who is thoroughly familiar with the facts reported on 
the forms and who an be contacted by the Environmental 
Protecuon Agency, Sutr offices. and other agencies 
invoived in perrmt appiiution procesring and review. 

The penon named. although not neccsdnly the same a 
the sigung officid is liro subject to the pronuons of law 
quoted below the signature line on the fisst page of this 
form. 

holding pond or basin large enough to contam ail wasta  
diwharged which allows evaporation with no or m in- . 
d&iunt amount of percolation into the ground m d  has 
no ovenlow. 

Undergmund percolorion-'ihe movement or flow of 
water through the interstices or the pores of soil or other 
porous medium. 

Well injeerion-This code is to be uscd for injection of 
wastes into a well. 

8, F a d r y  by- phm-A bypzn u an uraycrmnt 
of pipes, conduits, gates, a d  nlm whereby all or a p o m n  
of the  flow is divtnied and results in a dcrfurqt. 

Indicate the number of bypass poinu that r d t  in point 
discharges. A section 11 m w  be completed for each bypass 
point. 

b. Overflow.-An overflew occurs when the volume of M. 

ter exceeds the upactty of a transport system c l u n g  the ex- 
tra water to be spffled or forced out of the system mto a water- 
way. A secuon I1 must be completed for cam ovenlow pomt. 

9. Collecnon s.vsrem fype- 
Sepmre s r o m - A  separate collea~on system of pipes 

that carnes only runoff from buildings and land c a d  by 
preapltauon. 

Sepnzn  sanlra?y.-A separate collection of p ipa  that 

5. Discharge facik'~/activiry.-A facility is a distinct c h a :  
activity or instalhtion. including connected transport sys- (1) Domestic wastewater with storm and m t i w  wat; 
tern. which operates under .the control or jurisdiction of a 
single responsible o r m t i o n  and discharges pollutants 
from one or more discharge poma. Name the facility1 
activity as it is o f f i d v  or legally refened to in order to 
distinguish it from s ~ m h  enutits. if any, in the same 
geographical area. Do not use colloquial names as a 
substitute for the oiiicial name. Enter the address where the 
facllity is louted. 

6. b. R erponnblc orgwizarion receiving discharge. - l f 
pan of your discharge is into a mun~cipal waste transport 
system under a responsble organuation other than the one 
responslbie for your facdity. gve the name and marling 
addren of that responnble organuauon. if you discharge to 
more than one other system. prov~de the appropriate data of 
items 6b. 6c. and 6d on additional sheets. If exact flows to 
these other systems are not known. provlde best estimates. 

c. Fariliry which m m e s  discharge.-Give the name of 
the waste trcament facility that ultimately treats the 
discharged waste from your facility. 

7. Faciliv dirchaqcs rmmbcr and facilirv Jischaae 
volume.-If the dischagc u directly to land, use category 

excluded. 
(2) Wastewater discharged from the sarutuy conven- 

iences of dwellings (including apartment houses and hotels), 
office buildings, industrial plants. or institutions. 

(3) The water supply of a community after it hu been 
uscd and discharged into a sewer. 

Combined sanirav and sromr.-A system of pipes which 
a m e s  a mixture of storm water runoff. arriacc mte r  run- 
off and other wastewater such as domesuc or mdustrul 
wastewater. 

10. Municipaiiriq o r  areas served.-Enur the names of 
the municipalities or areas served by h s  facdity and for 
each enter the b a t  estlmate of actual populat~on served at 
the time of this application. If there is another sewer 
authority dischargng into this facility, gve the name of that 
authority and the actual population it serves. Do not mclude 
communities served by that sewer authority. 

12. Pemits, licenses and appliarrions - List dl existing 
permits and licenses or perrnlt and license appliutions 
granted. denied or requested from Federal. interstate. State 
or local agencies associated with any discharge dewnbed in 

"Surface impoundment with no effluent." "L'nderground this appli&tion. Example: A perm11 to divhvge -d by 
percolation." or IT to a surface which druns Into a a State water control office. 
wateway, "Surface wa~er." 13. Required maps and d r a w i t r ~ - A  "schemat~c of 

A "conunuou< Cischarge n one whlch occurs without water flow" and a " l ~ c a ~ o n  map" are required w ~ t h  this 
h t e m p u o n  hrouPjlout the operation houn o i  the facility. appiicatlon. All maps and drawings should be ellher on 
An "intermittent" didurge is one which occurs and ceases paper or other material suitable for reproducuon. If pos- 
at regular or ~rreyiar mtervds e~Lher dur~ng or outsidc of sible. all sheets should be approxin~ately letter w e  with 
the operating hours o i  Lhc facrlity. mawm sultable for filing and binding. As few sheets should 

Surftzce wafer.-Water other than subterranean water. be used as necelrary to show clearly what IS invoind. All 
e.g. streamr es tuane~ lakes. oceans. rlven dischar~e points should be identified with the discharge 

Surface mpoumnvnt wrrh no cfflucnr.-A manmade serial numbers used in sectton I1 of this appiiuuon. All 



FIGURE A 

*I- UA .m#OO(CIL .UmV.v M U .  we1 
WMNWLU w a n  r n m ~ m w  WT 
C I W .  co-. rrrm 



sheets should include a title which includes applicant's watcnvay, give thc point where the discfrarge hits the 
name. facility location. date of  drawing and dcsignatlon of waterway. 
number of sheets o i  eacn diagnm type as "page- of  -." . 6. Dischuqc rccciving water name. - Use the name of  the 

. (a)  Schcmat~c  u j  wastewater flow.- A linc drawing o f  waterway by which it is usually designated on publirhed 
wastewater flow t h r o u e  the facility producing discharges maps o f  the area. 1f p-ble, refer to one of  the m r p  vr ic r  
must be attachcd to this application. Average flow rates published by thc US. Ccologiul Survey. If the df iargc n 
should be shown for vanous wastewaters if possible. Specific to  an unnamed tributary. plcasc so state: and give the name 
treatment procencs are to  be indicated. Thc titlc is t o  be o f  the first body o f  water fcd by that t r ibuury which is 
headed by the statement 'Schematic o f  Wastewater Flow-" named on the map. e.&. Unnamed ditch t o  V a u w  C m k  
An example of  the drawing requircd is shown in figure A. Unnamed aeroyo 10 Serpent Rivcr. where Scrpent River is 

(b) Location map.- A map showing the locatton of  each the first waterway that is named on the map a d  & 
discharge structure. including any and all Oul~dll devices. by the dischaye. 
dispersive devices. and nonstnrctural poinu ol' discharge. X. Bypau - Sce definition in instructions for section I. 
must be attached to this application. Thc usual meridian item 8. 
arrow showing north as well as the map scale must be 9. Overfl~w. -See definition in instructions for ~ c t i o n  6, 
shown. On all maps o i  riven. the direction of the currcnt is item 8. 
to be indicated by an uaow. In tidal waters. the directions 1 1. Disc- neutmenr - 
of the ebb and flow udes are to  be shown. Maps may be a. D k h a q e  neannentdesrriptwnC-Rwide in thsplct  

traced from a coast N N C ~ .  lake survey or geolog~cal survey a brief narraolve d e d p t i o n  of the waste abatement practices 
chart. road map. or other general map and must bear a note cum end^ in which affect this discharge. Example: Treat- 
showing the number o i  title of such map or  chart (cog.. ment consisu of p r m  xdimeniatlon unng cluifien, fol- 
"Traced from US. Coast Sumey Chart 27 tu) .The  namc o f  lowed by b i o l o @ d  treatment using activated sludge, fol- 
the waterway and the names o f  the towns and prominent rowed by x c o n d u y  clarification and chlorination. Sludge is 
poinu are to  be placed on this map and identified. n e  treated by digestion and vacuum filtration. F ind  sludge 
location of  each exuting and proposed discharge structure d i~p0Sd is by incineration. If n o  treatment is provided. arch 
must be clearly identified using the discharge serial number as for overflows or b y p ~ u r ,  enter "None." 
specified in sccuon 11 of this application. The title is t o  be b. D i s c h o w  treatment codex - Describe the wvtewater  
headed by the statement "Location Map." An example of abatement procedures for this discharge using the lettered 
the application map IS shown in ligure 8. codes for abatement practices which are listed in table I. As 

much as p m b l e  list the codes in the sequence in which the 
SEC. 11-BASIC DISCHARGE DESCRIPTION: MUNlClPAL wastewater abatement procedures are applied at  this facllity 

for this discharge. 
A xparate section I1 must be submitted for each unique 13. Plant dcsim d a t a  - a. Plant design flow. - Ent: r the 

discharge. lnciudine overflow and bypass polnts. A unique average flow in millions of gallons per day (mgd). to  three 
discharge 1s defined as having a spccific location and a decimal places. for which this facility was designed. e.g.. 
specific actrvity or process causing the discharge. 3.120 translates t o  three million one hundred twenty 

I .  Dischaqc scnal number. - a. Asslpn a thrcc-dieit thousand gallons per day. 
number bepnnlne m t h  001 for the polnt of discharge b. Plant dcsim BOD rcmoval (percent/.-Enter as a 
covered by the first description. Discharge serial numben  percentage the 5-day BOD which the plant is designed to 
must be consecuttve ior each additional discharpc described: remove from the wastewater. 
hence. the sccond send number would be 002. the third c. Plant design N removal (percmr).- Enter as a percent- 
003. etc. Enter this number at the top of  each page of  age the nitrogen which the plant is designed to remove from 
section I I  in the space provided. the wastewater. 

b. Discha~c pvmr name.-Give the name of the dis- d. Planr dcsign P rernovai (percent). - En ter as a percent- 
charge point whlch distinguishes this discharge polnt from age the phosphorus which the plant is designed to remove 

----- ali other discharge points from the facility. e.g.. Ursus Creek rrom the wastewater. 
P Discharge; Varga STP Outfall No. 2. Do not use c o l l o q u ~ ~ i  e. Plant dcsign SS removal (percent).-Enter as a per- 

terms. centage the suspended solids which the plant is designed to 
c. Prcvious dischargc s m a i  number. - If application for a remove from the wastewater. 

national or Fedcru permit was made prev~ously for this 14. Description of influent and effluent.-For each of 
dischave (we Item 4, sec. I), supply the s e n d  number the parameten listed. enter in the appropriate box the value 
asugned for this discharge. or code letter answer required. Values must be represents- 

4. Dixtrargc prllnt dcscnpr~otr. - Sce instructions for KC- tlve o f  the discharge during the twelve preceding months of 
tion 1. itcm 7. operauon or represent best enpneering est~mates  for pr* 

5. Dixhar;qc, porn!. b t i tude l l~~t r~r tu r lc  . S ~ a t e  the prccix posed discharnes. For  facilities that have not been In 
loc~tlon where tlle eiiluent from tllc discharge reaches the operation for one year. d a u  reported should represent the 
watenuly. l r  the alscharge IS an overflow polnt. gve  exlsting period of record with a nole to that effect. Oetuled 
point where the ovcr~low occurs. I f  [he discharge IS 10 a dry instructions for completing part~cular columns u e  p r m d e d  



below. Please repon in the units specified. Values do not program (or their authorized representatives) which has 
need to be supplied for boxes that have been crorred out. jurisdiction over the State m which the discharge occurr If 

Where it is indicated that parameter values are to be the t o t  used is not one shown in uble A, the test procedure 
provided if avadabie. h s  informauon shall be supplied if a A w l d  be referenced in item 17 or on a separate sheer. If 
sampling and analysis program on these parameten hat k e n  values are determined to be lesm than the detestable lirr.:: (as 
initiated or. in the case of new facilities, where an deteamined by referenced standard analytical technioua 
enpee r ing  determination h a  been made. andlor instmment manufacturer's Literature), spcclfv "LT 

C o h n  1-inburr. an& ovcmgc vahr-Supply the (value of detectable limit)" in the appropriate space. For 
average of a l l  daily vaiues during the year for the influent uample, if the detectable limit is .005 m d  and quantities 
kfn-e: treatment of lerr than this are detemned.  specify "LTJOS." Do not 

.dmn 2-anmui merqe vafue-Supply the avenge of enter d u m p t o n  such as "NIL," "TRACE." uNEG." etc, .. dady values during rhe year when discharge actuaily is. or  for this purpose. 
; expected. to be opcnting (if a new didarge). If a In order for values reported t o  be representative, it is 
d i d u r g e  occun imguhdy, the value supplied in this recommended that they be based on dady composite 
eoiumn should r e p m a t  an average for the days the Prnpla  (if a p p b b l e )  talcen over a t  l e u t  one week during 
discharge a c u ~ d y  - pedod of maximum flow, if possible. If samples are taken at 

Column 3-lowest monthly average value-Supply the periods of ler~ than maximum flow. state in item 17 the 
lowest of the 12 montnly avecqe values for the preceding percent of maximum flow that was obtained during the 
year. The monthly avemge value is the arithmetic mean of sampling penod. 
the dady values in a one month period. IS. Addiriod w c u r m r a  chomcroisrkx -1ndiate by 

C o t m n  4-highest monthly wmge vakre-Supply the an "X" h the appropriate box those chemical constituents 
highest of the 12 monthly avenge values for the preceding !mown to be present in the effluent based on m y  prcvlous 
year. The monthly avenge value, except for bacteria. is the analyses that have been performed on this dischakc. Thore 
arithmetic m a n  of the duly d u e s  in a one month period. constituents for which no previous d y s a  have been per- 
The monthly a v m p  n l u e  of bacteria is the gcomaric formed need not be indiated. 
mean of the dvly dues in a one month period. SECTION 11%-SCHEDULED IMPROVEMENTS AND 

Cehunn 3-frequency o/.anulysix-Specify the frequency SGHEDULES OF IhlPEVENTATION 
of analysis for each parameter as number of analyses per I. b Impnwcmenrs-ourhoriry imposing requirement.- 
number of days (e.&, "317" is equivalent to three analyses d m & @  p h - A  schedule developed at the 
pedormed evey 7 days). If continuous. enter "CONT." county or municipd or Federal facility level. 
When analyses are conducted on more than one individual A m h  pfun-A schedule develo~ed by a melro~ol iun 
grab sample which are collected during the m e  day, the authodV or 0 t h  agency formed by local or municipal 
andysis frequency should reflect one analysis whose value governmenu. e-g., Greater Washington arek 

the avenge of the individul gr;lb -pie m e a r e  Busin pfun-A schedule developed by a river basin 
menu. commision. or other body having aurhonty over a water- 

Coiumn 6-number o j  d . v s a - S p e c i f y  the number of shed area. e.&, Delaware River Basin. Potomac River Basin. 
analyses periormea dunng the prmous I2 months of open- State appmvcd implemenmnon schedule. -A plan Im- 
tion at  the avenge frequency speafied in column 5 up to 365. posed to achieve compliance with State water quality 

CoLmn 7-somple wpc-Specify m p l e  type as follows: standuds for intrastate waters or by a permit or equivalent 
G For grab umpie (individual sample collected in l eu  document isued by a S t l u  water pollution control agency. 

than 15 minuusj. Fedcmi ttpprovcd water qualiry srandards implemenrarion 
For composite sample "#" is to be replaced by the p h - A  schedule imposed to achicve compliance with water 

avenge number of hours over which the composite quality standards approved by the Environmental Protesuon 
sample was collected. Componte umples are corn  Agency or by i u  predecessors. the Federal Water Quality 
binations of individual runples obtained at i n t e m h  Administration, and the Federal Water Pollution Control 
over a time penod. Either the volume of each in- Administration. 
divid~ul smpie u directly proportiorul to  dischuge Fderuf enforcemenr procedures or  acnonr-- A schedule 
flow rates or the sampling interval (for constant- imposed by an enforcement conference held under section 
volume ampin)  is i n m l y  proportional to the lO(a) of the Federal Water Pollution Control Act prior to 
flow rates aver the time period used to produce the h e  date of enactment of the FWPCA amendments of 1932. 
compos~te. Starc cowr urdcr.-A schedule imposed in an order or 

NA If "CONT" was entered in column 6. settlement w e d  or approved by a State court of law. 
Analytical merhodr- Appendix A contalns all parameters Fedeml courr order.- A schedule impowd in an order or 

with thew reportrng levels. test descnpt~ons and references. wctlement issued or approved by a court of the United 
The parameter values can be deterrnlned either by use o l  one Stltes. 
of the standard analvt~cal methods as deknbed in table A 2. Implcmenrarion schedulc a d  acrual cumpierion 
or by methods ~ r m o u d ~  approved by the EPA Regional dofa-Supply the following dates s they are applicable to 
Administrator or Director of a fcderallv approved State the im~lementatron schedule (plm) being d e ~ n b e d :  



(a) Prel~mmary p h  cornplere.-The date h e  preltminary 
engneenng plans are complete. 

(b) F i ~ f  p h n  complefc-The date the final engneenng 
plans are cornpleu. 

(c) Finmung eompkfe. -?he date a1 I fmurc~ng arrange- 
menu an to be cornpiered. 

(d) Sire a c q r d  -The date the land la bc uscd Tor the 
treatment w o r k  is to be acquued, 
(t) Begin cunsmcxton - The date the eonnmetion is 

scheduled to be*. 
(f) End constnrcnoa-The date the construction is sched- 

uled to be completed. 
(g) Begzn discharge.-The date the dkcharge IS scheduled 

to start operating after the implemented action has been 
completed. 

(h) Opemnanof level otramcd.-The date the effluent level 
is scheduled to meet the conditions imposed by the 
irnplemenration plan. 

3. Acmai complerron.-Supply actual complet~on dates 
for those steps o i  the tmplementation scncdule whtch have 
been completed. 

SECTION IV-INDUSTRIAL WASTE CONTRIBUTION 
TO MUNICIPAL SY STl3 

Each munrctpd facility i s  requ~rcd ro complere a separatt 
seetion IV For each malor indus~rial facdity di&arpng 
wastes Into rhf rnumctpnl system. This ineludes ~nduslr~al  
wastes which ar t  discharqed into another coileftion system 
that i s  sewed by rhe collectian andlot Irtatmcns sysxcm for 
whteh this pcm~t applicarron 1s belng filed. I t  is the 
responnbilirf of ~ h c  applicant to obtarn the requ~rcd 
informarlon on any mqar  industrtal ~ont~iburnrs  to his 
Facrtirv. ~ncludinq thuw contnburtng via another systcnt. 
Xcrual data should be prov~ded ~f ava~lablc. ITactual data a 
110k immedla tcly ava~lablt, stciion IV sl~ould be nrarked 
"inttnm" and a ba t  csttmalc should bc pronded writ\ a 
stattrnmr rndicating the amounr oC umc rcqu~red Lo prw~de 
the actual mrurmaaon. Filing  he permtt applr~ation shuuld 
nnr be dtlavcd beyond the liEinq dcadlint Iur cuarpleuun of 
sectton IV.  Hlrwevcr. m y  miu~ng ~nrurn~alrrrn IS ru be 
submirtcd when avallablc. I C  dcrtaln nf the rcquesrcd 
inforrna~lon does nu1 apply. 11 should be marked "Nk." 

A malor rnntrrbulmg industry IS consldtrsd lu bt imc 
lhar has ur crrultl hirvc stgn~licant lrnpacr on \he iituntu~pai 
wastewaltr trc3Fnlent facdity tcceivlnc ihe waste or upun 

the quality of effluent from that treatment facility. Specifi- . 
cally, a major contributing industry is defined as one that 
( I )  has a flow of 50,000 gallons or more per average work 
day: (2) has a flaw greater than 5 percent of the tou l  flow 
carried by the municipal system remtvlng thc waste. ar 
(3) has a toxic material in its dkharge. f t may be neatYry 
to alter t hen  adrninistrativc envnn 117 certain cascr nrh ar 
an instance where two or moire contnbuttng indusuia  in 
combination can produce an urldednble effeci on either the 
municipal facility or the qudity of its effluent. 

1. Mujor conmriburing furlip.-Give the name and the 
address that dcsignars the loutron of he facility. 

2. Primary srandard indusmnl clarufimnan code--Using 
four digit standard industrial clavificatton (SIC) c o d a  
indicate the type of industrial facility desl~ribed in this 
section IV that is discharging into the municipal system 
covered by tJus applicauon. 

Standard industnd classification (SIC) code numben and 
denripuons may be found in the 1972 edition of the 
"Standard lndustnal Clasification Manual" prepared by the 
Executive Office of the President. Obfice of Management 
and Budget. which is avadable from the Gwernmrnt 
Printing Office. Washington. D.C. Do not use previous 
editions of the manual. Copies are also available for 
examination at your State water pollution control office. 
RegionaI Offices of the Environmental Protection Agency. 
and at most public libraries. 

3. Pruicipnl product ur raw mrenaf -Specify either the . - 
pnncipal product or the principal raw matenal and the 
mvlimum quantity per day produced or consumed. Quan- 
tities are to be reported in the untts of measurement given in 
table 111 for the particular SIC categories that are iistcd. 
Enter the letter-number code from the "Code" column m 
table 111 for the units selected under "Units." Other SIC 
c~teqorres should use the units of measurement normally 
used by Illat rndustry. 

6. Charac.rcrrsrlcr uf wasrewarer. - 1  ndicate the charac- 
leristict of the wasrewafer from the contributing Industry in 
terms of parameten that w ~ l l  adequately identify the waste 
such as BOD. COD. Cr. Zn, pH untts. degrees Fahrenheit. 
etc. Thc charactenstics should be indicat~ve of the waste 
srnam arter any prctrcalment IS provlded by the industnil 
facility but prror lo tnttnng; the inunicipai system. In 
~ddlt lun 111 paralnfter nrnies. I;ive the five-digit parameter 
numbcn spcc~ficd In appendu A. Report values m urn6 



Table 1 - Waste Treatment Coda-Municipal 

m e  treatment operations shown in this table are. in AX-Contact stabilization (provides aeratlon period I= ' 
generd. arranged in the order in which they normaily occur than 2 houn  in contact tank). 
during a sewage dispod cycie, Seiect those which apply to ASE-Extended aeration (greater than 24 hours). 
the system being r e p o n d  and enter the codes in Section 11. SO-Pu:c oxygen used (80 percent +). 
item I f  (b) in the kqucnce in which they occur. Where W-Treaunent by plain aeration. 
p a d e l  or dtemaw operations are involved. list the codes APC-Contact aeration (Tied nredia. i.c., contact plates or 
one after the other. but enciose all of them in dasher. frames). 
Example: W h e n  plant influent is initially screened and then APP-Plain aention (no sludge returnl. 
routed through two primary settling tanks emp!ying into a APO-Oxidation ditch. 
single trickling filtc'r and sm@e sludge bed. the treatment F-Filters. 
pr-s would be coded as Poll- Sic. C/FT, B. FC-Contact beds including dosing siphons. 

In most insunccreaeh major opention is designated by FSSand.  . . 

a single letter. To allow more specific definition of complex FS1-Intermittent sand fi'alten. 
operations. one or KWO letters have been added to the basic FSR-Rapid sand filters or other sand straining including . 
c o d a  showing variations in processes or techniques. For subsurface. 
example. the basic code for filleting operations 1s "F ;"to FO-Rougtung filters. 
show that it is a sand filter. an '"S" is added to make the FT-Trickling filters. 
code "FS." It is further d e f i e d  to &ow an lntennlttenr FlM-High mte. 
sand frlter as "FSI." Record the codes which most clearly ITL-Low rate. 
define your plant operations. K-Intermediate treatment (inciude oniy if designed for use 

as pan of an other than additional treatment process). 
J-Equkation.  KC-Coagulation. 
JS-Surge Yank. KF-Flocculation. 
C c r ~ e m  N-Find utding tanks. 
SC-Comrninutor (grinding of sewage stream). P-Disinfection. 
M-Metering. PC-By chlorine gas. 
M r i t  chamber. PH-By hypochlorite. 
CA-Aerated grit chamben PO-By ozone. 
-re= nmovai and slumming tanks not incidental to I-Application of wastewater treatment facility eifluents to 

settling tanks. land 
OA-Aerated tank (diffused air). IC-Cuitivated soils used to produce crops ior consump~ion 
E-Pretreatment. by anna l s  or man. 
EA-By aerauon. IA-Sprays used. 
E E B y  chlorine pas. IS-Subsuriace application. 
EH-By hypochlonte. L-Lagoons or ponds. 
EZ-By oronation. LE-Evaporation (no discharge). 
ET-By tempenture control. LS-Seepage (no discharge). 
EO-By other. LP-Setding. 
C-Primary settling tanks and holding tanks. LH-Holding or derentlon. 
R-Intermediate sc~lling mlcr (indude only if designated LT-Emergency storage only. 

for use as pan of olher than additional treatment LO-Stabilization. 
procerwr). LA-Aeration provided. 

AS-Activated d u d ~ e  treatment. D-Digester. separate sludge. 
ASN-Convenuonal lapproxunately 4 to 8 houn oi  aeration DN-Anaerobic. 

with approxunately 25 percent sludge return). DA-Mechan~cal aeration provided (aerobic digestion). 
ASA-High rate aentlon (leu than 4 hours aeration). DD-Diffused aeratlon provided (aerobic digestion). 
AST-Tapered aenuon (variable aerat~on along length of B-Sludge drymg beds. 

tank). H-Sludge storage tanks (not second stage d lgnt~on units). 
ASS-S tep aentlon. T-Sludge thickener. 
ASP-plug now. TA-Air flotation 
ASR-Completeiy mucd step aeration and sludge return. V-Mechanical sludge dewalenng. 
ASG-Slage acrauon urcluding intermediate settling. VC-Centnfuge. 



Tablc I - Waste Treatment Coder-Municipal (Conunued) 

W-Rohry vacuum filter. 
VP -Y rcu. 
VH-Heat treatnient. 
Z-Sludgc conditionmg. 
ZY-Eiutnarlon. 
W-Additional treatment. 
WH-Heavy metals removal. 
WP-Phosphorus removal. 
WS-Suspended solids removal. 
WA-Carbon adsorpt~on. 
WLBreaicpoint chlorination. 
We-Chemtd coagulation and sedimentation. 
WD-Distillation. 
WE-Elcctncai p r k s .  
WE-Electrcchem~cal. 
WED-Eiectroaialys~n 
We-Evawrauon. 
WF-Filtrat~on. 
WK-Foarmnq. 
W-Ion exchange. 
WJ-Dissolved a i ~  floatation. 
WL-boons-polishing only. 
WM-M icrorreening. 
WN-Nitrogen removal. 
WNS-Xmmon~a stnpplng. 
WNA-Biolog~cai nitnfication i stage. 
WNB-Biolo@cal nitnfication 2 stage. 
WND-Deniinficauon by anaerobic digestion and suspended 

growth chamber. 
WNC-Denitr~iicauon by anaerobic digest~on and packed 

columns. 
WX-Chem~cai ox~datlon. 
W-Neutral~zatlon. 
WR-Revem osmosu. 
W-Soivent extracuon. 
X-Sludge disposal. 
XB- Barged to sea. 

XD-Uscd for fertilizer. 
XF-Burned for fuel. 
Xi-Incinerated. 
XN-Uscd for landfill. 
XR-Land reclamation. 
XO-Wet air oxidation. 

Table I1 - Facility Requirement Coda 

Key wrrl 
General action description: 

..... ...............*.. New Facility :. 
Modification (no increasc In capluty or 

treatment) ......................... 
lncrcasc in crpacity .................... 

.............. Increase in treatment level 
Both increase in treatment level 

and capacity ....................... 
Specific action description: 

Primary ............................. 
Secondary .......................... 
Tertiary ............................. 

.................... Polishing lagoon 
Phosphonrs removal ................. 
Nitrogen removal ................... 
Organic removal .................... 

Disinfection ......................... 
Sludge processing ..................... 
Sludge disposal ....................... 
Out fall ............................. 

.............. Sanitary lnterceptlng sewer 
. . . . . . . . . . . . . . . .  Sanitary collector sewer 

Pumping s ta t~on ...................... 
Force m a ~ n  .......................... 
Infiilrationlcorrcction .................. 
Combined sewer correction . . . . . . . . . . . . . .  

NEW 

MOD 
IN6 
INT 

PRI 
SES 
TER 
PLA 
PHO 
NIT 
ROR 
DIS 
SEP 
SLD 
OUT 
SIN 
CSE 
IPU 
N M  
IN 1 
CSC 







APPENDIX A-STAUDARD ANALYTICAL MEMODS (INTERIM) 

(To be used with item 14. section 11) 

The follow in^ tables are to be used 3s a guide in reporting 
the data concerning each parameter. The tint column of 
each table. "PARAMETER '6 UNITS." indicates the pre- 
ferred units for reporting data for a given par~meter. The 
second column. "METHOD." lisu the preferred analytical 
method (if any) for detemiining the required p a m e t e r  
vdues. The next three columns, "REFERENCES." give the 
page numben in standard reference works where a detailed. 
description of the recommended analytical technique given 
under "METHOD" can be found. These standard references 
an :  

1. Standard Methods for the Examination of Water and 
Wastewaters. 13th Edition. 1971, American Public Health 
Assoclauon. New York. N.K. 100 19. 

2. AS.TM. Standards. Part 23. Water: Atnlospheric 
Anaiysis. 1972 American Society for Testing and Materials. 
Philadelphia. Pa. 19 103. 

3. EPA Methods for Chemicd Analysis of Water and 
Wanes. April 1971. Environmental Protection Agency. 
Water Quality Office. Analytical Quality Control Labora- 
tory. NERC. Cineinnad. Ohio 45268. 

Copies of the publications are available from the above 
sourccs. or far review in the Regionai Offices o l  the 
Environmental Protection Agency or the State Water Con- 
trol Board. 

Data must be reported with an accuracy of  a[ lcasr two 
significarr~ dipu. 1.e.. values less than I must be reported ar 
lemr to the nearest .01. values betwcen 1 and 10 to the 
nearest 0.1. vaiues between 10 and 100 lo the nearest 1.0. 
and so forth. 



TABLE A 

C h m d  Panmeten 

mdlitcr 
O(U30 

T o u l  VoLLJc Solids , m d l i m  
ws05 

S e t h b l e  Matter ( R e o d w )  
muum 
0054s 

P m c u r  & Uniu 

Alkdimw ( u C K O 3 )  
00410 

BOD S Day 
muliter 
00310 

Method I 

Referenas 

P. I43 I p.6 
P. a 

Imhoif Cone. by Volume 

S w d  
Methods 
13th Ed. 

1971 

T i tnnoxbEkromnnc  or Autanuml Methob. 
Methyl O n n p  End Point 

p. 618 - Orygn - (COD) 
mgtlim 

Dist3Luon-Neuternuon or Automated 
Phmohte 

I 

1 I I I 

Nimte far N) I Bmcme Sulfate or Automated-Hydrumc 1 p.461 1 0.124 I 0.185 

p. 370 

p. I5 

T o u l  s o u  
mylrter 
00500 

TOW Ih=M ff ilmmk) So& 
m@LPcr 
90300 

Total Surpcmcd mow-Jlcnbk)  

P. 539 

or Cadmium Reducnon 

AS.TM. 

Pt. 23 
1972 

I 
- I -  

- 

P-469 1 - ;: 1:: Kjeld.hl Nltrqen 4 as ti) 
m y  lrtn 
m u  

EPA 
Meth* 

1971 

Modified W i t e r  or Probe Method 

I 
C L  F ikr Fillnuon IOE105'C. ( p.537 I - 1 p. 278 

I s o l i b  I 

Cnmnetnc. IOS'C. 

- I p. 134 
p. 141 

DigneowDutilht~on or Automated- 
D w n  and Phenohtc 

p. 489 

Pena~Uate D$enron a d  Sin* Reagent . 

or M U I U ~ ~  Dkcsuon and Automated Single 

p. 53s 

00665 

p. 5 26 

- I p. 275 

- 

G L U  F l k r  Fillnuon IBO'C. 

I p . a , a  

- I r: i:: 
R m c  or ~ L n n o u r  chloride 

p. 280 

- 

r - - -  I P . Z ~  I 
' Acldiw (U CaCO,) Volurncmc~olor or Elauomeinc End Point p. 370 

mrlli la 
p. 143 1 p . 5  



TABLE A (Continued) 

"See Notc 2 at cna of ubk.  

14 

Torrl Metal Content 

Panmeter & U ~ t r  Method 

13th Ed. Pt. 23 
1971 1972 1971 

Ref- 

Alummum-ToUImm 
mdhtcr 
01 10s 

Anmnony-foulmm 
m d l i t n  
01097 

Stradrrd 
Mathodt 

Atomr  Abmrpnon Specvaphotomrtcr 

Alomr  Abmrpnon Spauophotomeu 

AS-TA. 
Strndudr €PA 

p. 57 

- 

Ar3~nlc.T~ rum. 
rngflirn 
01002 

p. 62 Silver D i e t h y l d r r h ~ r m r t a  or ~ to rn rc  
Absorpuon Specuophotometu 

- 

- 

p. 98 

p. 83 

- 

Bmurn-Toulom 
rndb tu  
01007 

p. 13 
p. 99 

- 

- 

-- 
A t o m ~  Abmpnon Spcctrophotometcr 

mdlitcr 
01037 

Copper-Torumm A t o m  Abvlrpuon Spatrophotometcr 
mdhtcr or Colonmcmc 
01042 

p. 83 p. 66 

BeryU~um-Toul~~ 
rndlitcr 
01012 

B ~ r o f i T o u l * ~  
mdlitcr 
01022 

I r o ~ T o u I ~ ~  
mdbtcr 
01045 

Lead-Toor" 
mdbtcr 
OlOSl 

Magncs~um-To~al.~ 
mlJbtcr 
00927 

Mangancu-Tuulgm 
mebtcr 
0105s 

- 

- 
I p-a3  

p. 692 

I 
p. 101 

p. 692 p.  102 

p. 692 p. 104 

p. 692 p. 83 

A l m m o n  or Atomre Abmrpoon Spa- 
photometes 

C u r a m  Crrmmc or Poteawmcur 

- 

Alomr  Abrorpuon Spectrophotomcter 
or Colonmctnc 

Atomr Absorpt~on Specoophotomctcr 
or Colonmctnc 

Alomlc Abwrptmn Spectropholomctcr 
or Color~mctnc 

Atom~c Abwrpt~on Specuopkotomctcr 

p. 67 

p. 69 

p. 422 

p. 8 4  

p. 426 

Cadm~urn-Totalmm 
rndbter 
0 1027 

Calaurn-Totalom 
m u  btcr 
00916 

Chrorn~un,-ioul" 
rndbttr 

p. 433 

p. 436 

Cobalt-Toulgm Atomlc Absorption Spavophotometw - 

Atomc Abrorpoon Speemphotomur or 
Colomcvlc  

EDTA Titnuon or Atomlc Abrorpuon 
Specuophotomcm or Colonmctnc 

Atom= Absorption Specuophomcter 

p. 692 

p. 692 

I p.l* 
p. 1 l o  

I or Colonmcmc 
01034 

p. 112 

p. I14 

p. 416 

- 

p. 692 

p. 692 



I I I 
P o r ~ ~ m - T o t a 1 ~ ~  

1 
Colonmetnc. F1amc Photactrtc. or Atom~c 

mglrler Absorprton Spcctrophotomercr p. 285 p. 326 p. i IS 
00937 

TABLE A ( C o n m u d l  

I I I 
Sodium-Totidom F h e  Pho~orncrr~c or Atome Absorptton 
mdlilcr 

~ . 3 1 7  I p.326  1 p l l 8  
Spectrophotomcrer 

QO929 
I I I 

Thallium-Total" Alomlc Absorpston Spc'ctrophulomcter 
mNltler 1 - 

- p . 8 3 . -  

01059 

? 

Tetd Metal Contcnt 

I I 
Tin-Total'. Alomu: Abwrptlr~n ~pcu6ropllolun1c.tc.r 
m JLrcr 
01 102 

Prnmetcr & Uniu 

Morcury.Totaimg 
mlr/ titer 
71900 

Moly bdenumToulom 
m d  titcr 
01061 

Nickel-Totalmm 
mg/litcr 
01067 

I I I I 
"See Nulc 2 a t  cnd uf r;rbl~. 

I 

Mtrhod 

Flamcke Atorme Abnopt~on Roadurc. 
For updated method. ssc JAWWA. 64. 
No. I. pp. IG2S (Jan 1972) 

Alom~c Abvsrptlon Spcetrophotome~n 

Abvsrptton or Atomlc Spcetrophotomecer 

Rtfmna 

Standard 
M M d s  
13th Ed. 

1971 

- 

- 

p. 443 

A.S.TM. 
S m r &  

Pt. 23 
1972 

- 

WA 

1911 

p. 121 

- 

p. 692 

I .-I3 



TABLE A (Continued) 

I Chcmierl P~rametcn 1 .  

Parunctcr & Units Method 

Referenas 

p. 468 

p. 5 32 

- 

p. 42 

p. 52 

Orgntc N ~ t r g n  (as N) 
m d h t n  
0060s 

Or th~Phoqtu te  (u P) 
rndltcr 
70507 

EPA 
, Methods 

1979 

Strndrrd 
Methuds 
13fh Ed. 

1971 

p. 149 

p. 235 
p. 246 
p. 259 

p. 286 
P- x M  

Kjcldahl Ntvogcn Minus Ammonu (N) 

D i rcn  S~nglc Rurcnt, Automat& Colonmctc- 
Single Rcycnt or Stannous Chlonde 

ASTY. 
'Iadadr 

PL 23 
1972 

p. 194 

Sulfate tar S04) 
mdlitcr 
00945 

SulIidc (as S) 
m d  llter 
00745 

1 Sulfite far SO31 lodidtlaiau T imtmn 
mdllter 
00740 

TuPbdtrnctnc or Automated C o l o n m e v l ~  
Bamm Chlonnrlrtc 

Yitnmetnc4oddc. Mcthylcm Blue Color 
Matchmg or Mcthy knc Blue Colonmctnc 

p. 334 

p.551 I - 
p. 337 p. 261 

Btomtde p. 75 p. 214 
mdhtcr 

I - 

71870 

Chlonde 
mdbter 

Mrrcunc Nttncc or A u t o m m l  Colomnetnc- 
Fernc.Thiocyuuce 

p. 97 

I - 

00940 

p. 404 C yaulde 
mdhter 
00720 

- p. 556 

DLulLuomSdver N ~ l n t c  Titmuon or 
brLJlne Pynzolonc Colommtnc 

Fluonde 
mg/Ltcr 
009s 1 

Chlonnc-Toul R d u U  
mg/Ltn 
50060 

Dist~lkuorrSpadnr Automated Compwxone 

i p-41  1 ~ 0 ' 7 '  1 P."' 1 
r.. Elcc~ode p. 66 

Amprometnc or Colonmetnc 

I I - 1 - - Oil and Grercr L lqu~d-L~qud Exuacuon p. 254 
mdhter 
00550 

- 

-p- 

Phenols Colonmemc. CAAP p*502 1 p u s  1 p. 132 

I mg/ltta 
32730 

Surfactants 
mlJltter 
38260 

Algwder" 
mg/ hter 
7405 1 

Chlorinated O l p n ~ c  Compounds' 
(Except Ptsttcdnl 
74052 

PmtlcdeP 
mg/hter 
74053 

'Sa Note I at r M  d u b l c  

16 

Melhykne Blue Procedum p. 559  1 
Speaiy Method Used m "Remarks" I - 
Spcnfy Method Used cdn "Rcrnarkr" I - 

p. 619 1 
p. 131 

- I - 

Spcnly Method Usmi ~n "Remarks" - I  - l -  



TABLE A (Contmued) 

Phyrid and B i o l o m  Pilametem 

Coliform Bxterk.  Toul 
number/ 100 ml 
YU51 

Purmeru & Uniu 

Color 
PtCo unru 
m o  

Sme Conducune 
m ~ c r o m n ~ c m  at LS'C 
00095 

Turb~d~ry 
Jackson unlu 
0007 0 

F e d  Sueprococ~l Baetma 
numkrl I00 ml 
74864 

Coliform Bac- F d  
number1 100 ml 
74055 

S p d y  Method Used in "Remarks" 

Murhod 

Retmncm 

PLtinurrPCobaLt V i 4  

Whahom leridp 

Turbdimeltr 

Specify Method Used m 'Xemukr"  

p. tbO 

p. 313 

p. 577 

S b d m l  
Methods 
13th Ed. 

1971 

Speedy Method U d  in "Rcmukr" 

p*618 I - I - 

- 

p. 163 

p.  467 

A.S.T.M. 
Slandarh 

Pt..f3 
1972 
-- 

p. 38 

p. 284 

p. 308 

p. 669 
p. 684 

EPr 

1971 

- 



TABLE A IConlinucd) 

Alpha-Total 
pi~oeunflt it~r 
O l S O l  

Type o f  Radiauon 

Alph. C o u n t ~ q  Error 
pi~ocunetlirer 

, 01502 

StYldUd 
Methods 
13thEd. 

1971 

Nota 1 .-.lntarlm or-urn lor a 1 ~ c I a ~  cnlorlnrcaa 0r-k 
comownas. ana ont~c~ams u n  m oota1n.o from t~ AnalVPlUl 
a w l r t v  Control Ueoratow. NatlOnal Envlronmamer~ n.wrrcn 
Contar. Clnclnnael. Onlo 4926& or from ma Ragtonal O f f l us  of fnm 
Environmental ProtasllM AcnW. 

Noaa Z.-*-Cot t w  aatummrtbon ot total matals tna umom Is 
not llltaraa omform oroUrvnL Cn- a v o l u m  01 mmolm moor- 
nnrm tor tna a=o.craa I- of rmta l r  I1 mucn aumaw m a t n ~ r l  
Is o m n t .  as 11ttlm 81 5-100 m l  01 w m 1 U n l m . a  u m o m  WIII m o n  
~ r o o a o ~ v  m YI 111~1ant. (Tna u m o w  v o l u m  rmaulraa may rlsa varv 
~ r o o o n ~ o n a l l v  w t n  fna nu- o? matrlr t o  om aatarmbnma.) 

T r ~ ~ t a r  r rmor.wntatm atlouot 01 tna wmbcm1m.a umom co r 
Grll l ln bmrrmr rna raa 3 rnl of concantratma alsclllaa  NO^. m a u  
tna aa.*ar on l nototatm ma wasoraca to  arvnns mrr lnq u r u r n  
tnat tna umom a m  not oml. Cool tnm #rmr m a  roo rno tnu  

AS.TA. 
Snudrrds 

Pt. 23 
1972 

Bctm-total 
prFaunr l I t r t r  
05501 - 

3 ml oonlon 01 0lstlll.e concantratma HMO* C o r n  tna b v ~ r  wl tn  
I watat q~asa m a  ramrn t o  tna nomute. Incrwam tna t ~ m m t w  
01 tM notouta so tn r t  a WncH ratlux an lon oecua C o n a n u  M- 
Ink  warnq aaalt)onal w t a  as n.c.uu* untrl tna arOmtan ts corn- 
~mm. WIY~IIV InOlUtM ov a 11gnt4mmma m m u a  A ~ O  M I ~ ~ I C I ~ ~  
~IWIIW I : 1 ncl ano aorm warm tna omnu to  al-m ma muc 
W m  a w n  t M  o b ~ u  walls ana wrlcn S w  wbtn alstlllra watw 
ann t l l t r  ma u m o n  t o  r a m a n  u l l u t m  ana otnw Inaotuola m a t a r  
t n n  c w ~ a  clop tna atomltar. Aalurt tna votuma t o  a m 0  w c  
Iatwmbnaa valua Mm on tna a 8 0 u c a  matal eoncannatlonr Tna 
umola 1s nOrr r e a r  tor rna lvur  Conantrrclons so amtarmbna 
mall Dm raoorfwa "totrl." STOAET Drrammrar nurnmrs tor n 
Donlnq tnls t v m  of aata n m  o a n  arsbqnaa ana arm qlvan for 
~ c n  metal. 

p. 478 Beta C o u n t l ~  Error 
pic#une/liter 
03502 

p. 598 



FORU APPRCVED 
9.UB No. 158- '100 

NATIONAL POLLUTANT DISCHARGE ELlMlNATlON SYSTEM 
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER 

FOR AGENCY U S E  I 

STANDARD FORM A - MUNICIPAL 

SECTOQN L APPLICANT AND FACILITY DESCRlPTlON 
Unl.9 OtnePI~u  s#Cl f lM on tnls l o r m  a11 Items a n  t o  M cOmDl#tM. I f  an Item IS no% aomllcrbla lndleatm ' N A '  

AOOITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDICATED. R E F E R  TO 
BOOKLET B E F O R E  FILLING O U T  THESE ITEMS. 

Please Brin t or Type 

1. Name of Annucant 
(sm InstNcrIem) 

3- A ~ ~ l I c a m ' s  AUt lonxM Aqent 
(sm lnstrunlonsl 

Name ana Tltle 

Numamr 6 S t r r c  

--- 
8 Y R  MO DAY 

Tsleanone 

4. ROVIOUS AnoIIUtlan 
I t  a DrWHIUS aOOIKI1IOn tor a O U -  

mlt u n a u  tn* Natlonal Pollutant 
Olscnarpm E l ~ r n ~ n r t ~ o n  System nar 
o w n  m a o r  q~ve tne art. of 
aoa~Iutton. 

I cartlty rnat I am fam~llar wl tn tnm lnformat lon c o n t a l n d  In I h h  rao l lu t lon  a m  Inat to  tna o a t  of m y  k n o w t d q e  and oe11at sucn lntormatlon 
Is ~ N L  comolete. rno K c u r a t r  

%Oat 

1- 

o*lnrm Namm o t  Penon Siqnlnq 

Siqwture 01 A o o ~ l u n t  or Autnorlzoa Aqent 

- -  
Y R  MO DAY 

Oat. Aool lcat~on Slqnm 

18 U.S.C. Szcnon 1001 pmvrdcr char: 

IVhmcr,  rn anv m r r v  wrrhin rhe ~unsdicr ion of anv dcpwmcnr or agency or the Unired Slates knowmqf.v and w~l/ull,v falnfier. conceals or 
coven ua ov anv mcr. rcneme. or device a marend lbcr. or makes m v  jalxe. /icrrnous or jmudulmr sraremenr or rrurrzenranon. or makes or 
ues  anv jailc vnnry or aocumcnt knownr  same ro conrarn 0n.v false. jicnrrous or jrmrdulenr smrernenr o r  cnr?, droll be fined nor marc than 
5 10.000 or rrnomonca nor more rhan f i e  yean. or both. 

FOR AGENCY USE 

, , <I . 

EPA Farm 7550-11 V-731 



I ran ncsncv usc 1 

mi 
s. frcll lt* (su ~raructloml 

Glvm tnm nomr an .nn la  a m  on*- 
UI loeation of mm olam or otmr 
oo r~ t l np  t lu l lw  w n m  aacnmlys) 
or-rlv ocPrr(s1 or w111 ocorr. 

Namm 

I. ohamma to mcmr Munrra  
CaclUh (rw msmmlornl 
L ~ n a b u m ~ 1 a w e o ~ y w a t y t u r o I  

1s lntu J muniaou w m  omno 
oonNnmoumwJnaaur r  
rWmdmIm -lu9lon I t  y u  
eomwtm ma rr t  d tna 1 t . m  
YIQ cenrrnu8 mtll Itrm 9. I t  na. 
go alrmeay to l a m  9. 

d Av8- 0 1 1 1 ~   OW to pl~l lRV ncla 
(-1 Give your av- amly 1 
now tnm me rrcw~n) taclilty. 

c ~ a d ~ t y  whlen .R- ( 1- 
Givm ma nun* of tne ~JUIIW 
(wmm t rutmmt olmt) wnun r, 
CIIVU am 6 ulamatmr moon- 

from your h~~~lty. 

I 
11b1m tor trutmmm ot tn. oircnuqm I 

1 

7. Cad l lw  O I M . ~  N u m w  an. 
o ~ a c t u ~  vmlumm (w lnnruecloml 
Sowry tn8 numar 01 alunarm 
a - m  In tnn aootlutlon me tnm 
volumm of wacu atscnarwa or  at 
to 01 ma urrrona o w .  
'59clman a v r w  *sum ow o w  In 
mllllon ~ ~ l l o n a  osf a n .  00 not In 
OUQ~ tnmmrnmr or noncontlnuws 
mo*n. DYMU- or craoluc atc 
cnrrqa (ram raqoom. notolm 

1 



FORU APPROVED 
OMB NO. 158-~0100 

1 FOR AGENCV USE [ 

r s :  Surlacm w a t r  

I f  any ot tna alrcrurpa t rom tnls 
faelllty as* tn twmt t r rn t  sum as trom 
owarflow or nymm oolnm or a n  
seasonal o r  mrloarc f rom lagoom. 
nolalng moms. r r r .  comelac* Itam 8. 

& f a d l l t l  DYDI I  @OlcPa 

I n d l u t m  tna n o m a r  ot o y ~ u  
Doinn top tna w 1 1 t y  t n r t  ara 
dlschan). O o l n E l m  tnnruc t loml  

D. F r J l l h  O v . r c l w  Polnts 
lnaleata tna m m m  o t  o v r t l w  
mobnu t o  r rurcau w r t u  tor  rna 
fadUty (sam tmcruC(lom). 

e %rwna1 o r  m o a t s  O I ~ C I U ~ ~  
Polnn I n a K l u  tna n u m m r  of 
morna w n r a  rusonal atscnaqm 
oezur f rom nolalnq monos. 
IaqOOM, r t C  

9. Collactlon Sysrmm Typa 
Inaleata tna tvm a m  trnprn (In 
rn1l.r) o f  rna co l lmton  cystam u n o  
DY tnls factlrty. ( s n  tmtructtonrb 

Samntm Storm 

ComD1n.a 5rnlur-v ano Storm 

Both Samnrm 5rn l t r ry  ana 
C o m o l n a  5- S ~ R r m r  

Both Sooarat* Storm ma 
ComDlna  S.ru+Syrtoms 

10. MunIc ior I I t Ia~ Or A n a l  Sawad 
1s- I ~ ¶ t ~ R l O n l l  

NumDar of Tots Voluma Olrcnargaa. 
Olscnarqa Points Mll l lon Gallons Per Oav 

1 m t  

I O 7 b f  

I Q?a€ 

1Otat 

1 O7.t 

tonr 

I"' I - TOTU 

rn8l.r 

Actual Poou l r t~on  
-#me S a n a a  



1 I. A v m w  O U v  1nauscd.L Flow I . '  
T Q ~ Y  mrrnrca rrmmg. aally watm m a  
n a  worn a l l  ~naurmar r o u r c a  

NO~Q A11 ~ ~ U I O P  tnaustrl- (as OmflMQ In S d o n  I V I  
e~sumrqlnq to tnm rnunlcrorl systam rnun na 
1lst.0 In S a l o n  IV. 

1Z Rmrlts. U- m a  Aomlortlom 
UIO al l  ulmnp. mnalnq or omlma mrrnltr ~lca& am aoolloclonr rmlrtoa to alrcnarpn from tnls trallW.(sa rnn~ctlonsl 

11. Mrol rM Om.nnm 
An- 111 rmaulrsa ma08 ana arawrnrll to tnm ow* or mlc aoolluclon. (u lnnrualon81 



STANDARD FORM A-MUNICIPAL 

SECTION a. BASIC DISCHARGE DESCRIPTION 

Form Aoprovea. 
OM6 NO. 2040-0086 
Approval exprres 7-31 -86 

r~~~ AGENCY USE I 

Comolete this section for  each Dresent or Droposed discharge Ind icated i n  Section i, I tems 7 and 8, that  is t o  surface waters. Th l s  Includes 
discharges t o  o tner  munlclDal sewerage systems In wh i ch  t he  waste water does n o t  go through a t reatment  w o r ~ s  pr lo r  t o  be lng discnargea t o  
Surface waters. Olscnarges t o  wells must oe deSCrlded where there  are also disenarges t o  surface waters f r o m  this faci l i ty.  Semarate 
d e s c r ~ u t ~ o n s  o f  each discharge are reaulred even I? several discharges originate I n  t he  same 1acIllty. A l l  values f o r  an existing discharge snould 
be reoresentatwe o f  the twelve prevlous months 01 oneratoon. 11  th is  is a proposed discharge. values shou ld  ref lect best englneertng estlmates. 

A D D I T I O N A L  INSTRUC'TIONS FOR SELECTED I T E M S  A P P E A R  I N  S E P A R A T E  I N S T R U C T I O N  B O O K L E T  A S  I N D I C A T E D .  REFER T c  
3 O O K L E T  B E F O R E  F I L L I N G  O U T  THESE ITEMS. 

1 .  Discharge Serial No. and  Name 
a. Discharge Senal No. 

(see 1nstruct:ons) 

3. Diseharge Name 
Give name 01 dlseharge. I( any 
(see 1nstruc:lons) I 201e 

C. Previous Discharge Serial N o  
I f  a Drevlous NPDES Dermlt  
a o p l l c a t ~ o n  was made f o r  cnls dls- 
charge ( I t e m  4. Sect ion I I  provlae 
DPeVlOuS dlICnarge serlal nurnoer. 

i 201= 

2. Dischame Ouerat~nq Dates ! 
b. Discharge t o  B e g ~ n  Date  j 202a 

I1 t he  dlscnarqe nas never I 
occurred b u t  :s Dlannea f o r  some ! 
fu tu re  date. glve the date tns  
d156Rarge WIII begln. i 

I 

D. Discharge t o  End Date 11 :he d ~ c  ! 2026 
charge IS scneauled t o  be  dl:co+ I 
t lnued w l f h l n  the next  5 years. 
glve t h e  date f w l t h ~ n  best estimate) 

!he dlscnarge will end. Glve rea- 
;on l o r  dlscont lnulng tnls alscnarqe 
I n  I t e m  17. 

i 
! 

3 .  Discharge Locatton Name the 
DOII~IC~II bounoar~es w l t h l n  wnlcn 
th@ 831nt O f  discharge 1s located: i 

I 
State I 
County  I nsb 

4. Discharge Po in t  D n c n o t i o n  
(see Instruct lons) 
D~scharge IS I n to  (Check one) 

Stream ( InCludS dltches, arroyos. 
and o ther  waterccurses) 

Estuary I 
Lake 

u r e a n  

'?/ell f l n !ec t ton l  

Cther 

I r  'other '  IS checked. m e c l l y  type I 2046 

5 .  Discharge Po ln t  - Lat ILonq.  
State the u7eclse locat lon of the 
no ln t  o f  dlscnarge t o  t he  nearest 
second. (see lnsrructlons) 

Agencv Use 

Zoad 

Z O I I  

2Daf 

E S T  

L K E  

O C E  

W E L  

0 O T H  

- DEG. - IAlN. S E C  

- OEG. - MIN.  5 E C  

E P A  Form 7550-22 17-72) 11-1 This  s e c r l o n  c o n l a l n s  8 Pages. 



D I S C H A R G E  S E R I A L  N U M B E R  

6. Discharge RCCCIVI~~ Water Name 
Name the  waterway a t  t he  point o f  
discharge.(see Instructtons) 

~f t h e  aiscnarge IS tn rcxqn an out- 
fal l  t ha t  extenas btYOna tne  shoreline 
or IS be low  the  mean l o w  water Ilne. 
comple te  I t e m  7. 

7. Of fshorn Oischame 

a. Dlschargc Distanca f r o m  Shora 

b. Dischame DcDm Below Watmr 
Surface 

F o r  Agency Use F o r  Agency UM 

feet 

feet 

I f  dlSCharg0 IS f r o m  a oyoass or  an ove r f l ow  p o l n t  or  IS a seasonal d~scnarge f r o m  a lagoon, ho ld l ng  pond ,  etc.. comPlete I tems 8. 9 Or 10. 
as appIIcable. and con:lnue wt rh  I t em 11. 

a. Bypass Occunmca  
Check wnen oyoasr occurs 

Wet weatner 1 WI~I 1 o y e s  NO 

D r y  weatner 

b. Bypass F r w u e n c y  Give t he  
actual or  approximate number  
o f  bypass tncloents per year. 

w e t  weather 

PH.2 0 Yes 0 N o  I I 
-times Per year 

D r y  weather I 2WbZ I -times per year 

c. Bypass Durat ion G ~ v e  the  
average Dypasr Curat lon I n  hours. 

w e t  weatner 

Ory weatner I -a ( -hours 

a. B Y D ~ S S  VoIuma Give t ne  
average vo lume oer oypass lnc ldent  
I n  thousand ?auons. 

w e t  weatner 

D r y  weather I nau l thOUSand gallons per  inc ident  I 

I 

S O H I  

e. Bypass Reasom G ~ v e  reasons 
w h y  bypass occurs. 

thousana gallons per i nc i den t  

Proceea t o  I tem I ? .  

9. Over f low D~scharqe Isee ~ns t ruc t l ons )  

a. OveHlow Occunrnce Check 
when  overf low occurs. 

'Net weatner 

D r y  wearne* 

b. Over f low Freouency Give t he  
actual or aoorcxlmate ~ n c l d a n t s  
per year. 

Dry weather 

t l m e s  par yaar 

t l m e s  per yaar 

€PA Form 7550-22 (7-731 11-2 



r O v w f t o r  O u n t l o n  Glva the 
average overflow duratlon In 
hours. 

8. Overflow .Volumn Glve the 
average volurm per overflow 
Incldent In  M o u n n d  gallons. 

Wet WBathar 

Dry weather 

Proceed t o  I tem P l  

a. SeasonaIIRrlodlc Olreharge 
Frequency I1 ellcharge Is inter- 
rnlt tant l r o m  a holdlng pond. 
lagoon. e t ~ .  give th. actual or 
approximate number of tlrnes 
thls alscharqa occurs Der year. 

b. SeasonaIIRrlodlc Olschaqe ' 
VOlUma Glve the average 
volume per dischuge occurrence 
I n  thousand ga l lom 

G SIasonaIlF%rlodic Ohcharpe 
Duration Glva the averaga a u r r  
t lon o t  each alscharge occurrancs 
in  days. 

d. SeasonallRrlodlc Olrchaqa 
O c c u r n n ~ o n t h a  Check the 
months durlng the y w  when 
the dlscharqa normally oceurr 

1 1 .  Olrcharpa Trnatment 

a. Olscharw Treatment Oacr lg t lon  
Descrlba waste abatement orac- 
tICes used on  thls discharge w l th  
a brlef narratlva (See Instrue- 
tlonsb 

DISCHARGE S E R I A L  NUMBER 

t h w s e n d  gallons WP Ineldent 

thouand gallons per Incident 

t l r n a s  ew year 

thousand gallons par dlrcharge occurrence 



DISCHARGE S E R I A L  NUMBER 1 FOR AGENCY USE ] 

b. Discharqe Tmatment Codes 
Using the codes listed in Tabla I 
01 the lnstructlon Booklet. 
dRSCrlbe the waste abatement 
p rocaws aDolied t o  thlS a k  
charge i n  the order I n  whlch 
they occur. i f  Doulble. 
seoarate a11 codas w i t h  commas 
e x a m  wnere s~ashcs are used 
to designata oarallel ooeratlons. 

I f  t h k  dlscnarqe is f rom a munleloal waste 
treatment want  (no t  an overf low o r  
byOaSt, comolete Items 12 and 13 

I t . .  Plant D n l g n  and Opent lon  Manuals 
Check wnleh of the fol lowing are 
currantry available 

a. Eng~neertnq Oarlgn Reoort 

b. Oonat ton and Maintenance 
Manual 

13. Plant Design Oata (see instructions) 

a. Plant Deslgn F low ( mgdl) 

b. Plant D a l g n  B O D  Removal (%) 

c. Plant O a i g n  N Removal (%) 

a Plant Design P RamovaU%) 

e. Plant Oeslgn SS Ramoral  (%) 

I. Plant Began O w n t i o n  (yaar) 

g. Plant b s t  Malor Ravlslon (year) 

P A  F o r m  7550-22 (7-731 





P~rmerer and Code 
214 

E P A  Form 7550-22 (7-73) 

D I S C H A R G E  S E R I A L  N U M B E R  

14. Description o f  Influent and Effluant (see ~nstructions) (Cantlnued) 

FOR AGENCY U S E  1 



Form Approved. 
OM8 No 2040-0086 
Approv.91 exprres 7-3 1-88 

D I S C H A R G E  S E R I A L  N U M B E R  
FOR AGENCY U S E  

*- 

I S .  Addlt lonal w<itawatar Characteristics 

Check the box next  to  eacn parameter if i t  Is orasant In  the effluent. (See ~nstructlons) 

'Prov~dc specfic compound and/or clcrnent in Item 17, if known. 

Pestic~des (Insectrndes, fung~cidcs. and rodenticidcs) must be reporled in terms of the acceptable common names speclried in Acceprablc Com- 
mon Namm und Chemlral Names for the Inpedjenr Sraremenr on Pesricide Labels. 2nd Edition. Envuonmcntal Protect~on Aeency , H'arhington, 
D.C. 2 0 x 0 .  June 1972. as rcquued by Subwcrlon 162.7(b) of the Regulations for the Enforcement of the Federal Insectrc~de. Funpcidc. and 
Rodentlade Act. 

- 
g 
E 
C, 

€PA Form 7550-22 (7-73) 11-7 

Parameter 
(2 15) 

I 

E 
L 
B 
LL. 

Parameter 
(215) - 

Thallium 
01059 

Titanium 
01 152 

Tin 
01 102 

Zinc 
01 092 

Algcides* 
7405 1 

Chlormated organlc compounds* 
7405 2 

8 d  and grease I 
005 5 0 

Bromlde 
7 1870 
P 

Chlende 
00940 

_. 

Arsen~c Psstlctdes* 
0 1002 74054 

Banum Selenium 
01007 01 147 

-- - 
Boron Silver s 
01022 0 1077 74050 

Cadmlurn 
01027 

Cobalt 
1 01037 

Chromium 
01034 

I 

E 
Y, 
Z a 

Parameter 

(215) 

Cyantde 
00720 

Fluonae 
0095 1 

Sulfide 
00745 

Alummum 
01 105 - 
Antunon!, 
01097 

Copper 
0 1042 

Iron 
01045 

Lead 
01051 

Manganese 
0 1055 

Mercury 
71900 



DISCHARGE S E R I A L  N U M B E R  

16. Plant Controls Check If the l o l l o w  
inq plant controls are available 
for this QIYharp(l 

Alternate power source for major 
pumolng laclllty lncludlng those 
for collection system l l l t  statlonr 

Alarm lor Dower or equipment 
failure 

17. Addltlonal Inlormatlon 

2'iS 
Number > I tem 

I n l o r m r t ~ o n  

1 



FORM APPROVED 
OMB NO. 1 5 a - ~ 0 1 0 0  

I FOR AGENCY USE I 
STANDARD FORM A-MUNICIPAL 

SECTION IIL SCHEDULED IMPROVEMENTS AND SCHEDULES OF IMPLEMENTATION 

This Section reaulres ~ n f o r m a t i o n  o n  any uncomple ted imDlementat lon Schedule w h i c h  has k e n  imposed f o r  construct ion o f  waste treatment 
facilities. Rcqu~remen t  schedules may  have beet7 established b y  local, State,or Federal  agencles o r  b y  c o u r t  action. I F  Y O U  A R E  SUBJECT T O  
S E V E R A L  D I F F E R E N T  I M P L E M E N T A T I O N  SCHEDULES.  E I T H E R  B E C A U S E  O F  D I F F E R E N T  L E V E L S  O F  A U T H O R I N  IMPOSING 
D I F F E R E N T  SCHEDULES ( I T E M  l b )  A N D / O R  S T A G E D  C O N S T R U C T I O N  O F  S E P A R A T E  O P E R A T I O N A L  U N I T S  ( I T E M  lc).  S U B M I T  A 
S E P A R A T E  SECTION I l l  F O R  E A C H  ONE.  

1 .  Improvements Reauired 

a. Discharge Serial N u m b e n  
Affected L is t  t he  discharge 
serlal numbers  assigned i n  Sec- 
tlOn II. that  are covered b y  this 
implementat lon Schedula 

b. A u t h o r i t y  lmposlng Requirement 
C h W  the aDDroDriate i t e m  indi-  
cat ing the au tho r i t y  f o r  t he  im-  
p l emen ta t~on  %hadule I f  t h e  
ident ical  implementat lon sched- 
ule has been ordered b y  m o r a  
than one author i ty ,  Check t he  
appropriate Items. (seeln- 
struct ions) 

Loca l ly  develODed p lan 

A reaw~ae  Plan 

Basin Plan 

Federal appPOYCd water qua l i t y  
Standards ImDIementat lon p lan 

Federal enforcement procedure 
or ac t lo l l  

State cou r t  Order 

Federal cour t  order 

WI.d. NO. 

L O C  

A R E  

was 

E N F  

1 CRT 

F E D  

c. Improvemant  D.%r ip t lon  Specify the 3-character code l o r  the 
General Ac t i on  Descript ion i n  Tabla II tha t  bast deSCrib0S the  
improvements requlred b y  t he  implementat ion schedule. I f  m o r e  
than one schedule applles t o  t h e  fac i l l t y  bacause o f  a staged con- 
s t ruc t ion scnedula, state t he  stage o f  const ruc t lon belng describad 
here w ~ t h  the aoproDrlate general act lon coda. submi t  a saparata 
S e c t ~ o n  II I for  each stage o f  const ruc t lon planned. Also. l lst  al l  
the I cha rac te r  (Spec~ f i c  Ac t i on )  codes w h ~ c h  describe in m o r a  
detail the  po l lu t ion  abatemant practices tha t  t he  Implementat ion 
scheduie reaulres. 

>character general ac t lon 
de%rlpt ion 

>character spec~f lc  ac t lon 
deKrlptiOnS 

2. Implementat ion Schedula and 3. Actual ComDlat lon Dates 

Provide dates lmoosad b y  schedule and any actual dates o f  comp le t i on  l o r  implementat ion steps 
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SECTION E. INDUSTRIAL WASTE CONTRIBUTION TO MUNICIPAL SYSTEM 

Submit a dac r lD t i on  o f  each ma jo r  Industr ial  faci l i ty discharging t o  t he  mun i c i na l  system, using a separate Sect lon IV t o r  each fac i l l t y  descrio- 
tion. Indicate the 4 d ig l t  S tandard Indust r ia l  Classification (SIC) Code f o r  t he  industry,  t he  ma jo r  p roduc t  or raw material, the f l o w  ( i n  t hou -  
sand gallons per day), and t he  character ist ics o f  the  wastewater dlschargea f r o m  t h e  lndust r ia l  fac i l l t y  i n t o  tne municipal system. Consu l t  fable 
Ill f o r  standard measures o f  p roduc ts  o r  r a w  mater~als.  (see instruct ions) 

1. Malor Contributing FacillPy 
(sea instructions) 

Name 

 umber& Street 

C i ty  

County  

State 

Z ip  Code 

2. Primary Standard Indust r ia l  
Classification Code (see 
~nst ruc t ions)  

3 .  PrinciDal Product or  Raw 
Material (see instruct ions) 

Product 

4. F l o w  lndlcate t ne  vo lume  of water  
discharged In to  t ne  municiDal sys- 
tem l n  thousand gallons per  day 
and whetner t h ~ s  discharge IS Inter. 
mottent or  continuous. 

5. Pretreatment Provided Ind lcate  ~f 
Dretreatment IS Drovlded o r l o r  t o  
enterlng tne munlc loa l  system 

Uni ts  (See 
Quant i ty  Table I I I I 

thOuSand gallons per day  

Intermittent ( l n t )  0 Con t l nuous (conJ  

3 Yes N o  

6. Charactarlstics o l  Wastewater 
(see lnstructlons) 

EPA Form 7550-22 (7-73) 
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I s s u a n c e  Date: Y U N  i 1gag 
Expiration Dace: .JJN i) 2 jk!!.i 

NATIONAL POLLUTANT DISCBARGE ELIMINATION SYSTB. 
WASTE DISCHARGE PERMIT 

S t a t e  o f  Washington 
DEPMIXENT OF ECOLOGY 

Olympia, Washington 98504 

I n  Compliance v i t h  t h e  P r o v i s i o n s  of  
The S t a t e  of  Washington Water P o l f u t i o n  C o n t r o l  Lav 

Chapter  90.48 Revised  Code of Washington 
and  

The F e d e r a l  water P o l l u t i o n  C o n t r o l  A c t  
- (The Clean  Water ACE) 

T i t l e  33 Uniced S t a c e s  Code, S e c t i o n  1251 e t  seq. 

CITY OF NORTH BEXT 
p o s t  O f f i c e  BOX 896 

Herth Bend, Uashington 98045 

?lane Locacion:  

4ch .ivenue L e s t  & Sydney Screec  
!larch Bend, k'ashingcon 98065 

Souch Fork of Snoqualrnie C v e r  

( U n g  County) 

! ? a c e r ~ a y  Segmenc Number: 

03-07-13 

Discharge  Locacion: 

Laricude: 47 '  29' 40" N 

Longirude: 122' hot 50" W 

is  authorized t o  d i s c h a r g e  i n  accordance  v i t h  t h e  s p e c i a l  and g e n e r a l  cona i c ions  
which fo l low.  

~ o r c h v e i c  ~ e ~ i o n a l  Of f i ce  
Deparcmenc o i  Ecology 
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SPECIAL CONDITIONS 

S1. EFFLUENT LIMITATIONS AND MONITORING REQUIREHENTS 

Beginning on  t h e  i s s u a n c e  d a t e  o i  t h i s  p e r m i t  and  l a s t i n g  through the  
e x p i r a t i o n . d a t e  o f  t h i s  pe rmi t ,  t h e  P e r m i t t e e  is a u t h o r i z e d  t o  discharge 
t r e a t e d  municipaJ wastewater t o  t h e  South Fork  o f  Snoqualmle m v e r  a t  
t h e  d i s c h a r g e  l o c a t i o n  s p e c i f i e d  on page one o f  t h i s  permit  s u b j e c t  t o  
t h e  f o l l o w i n g  e f f l u e n t  l i m i t a t i o n s :  

EFFLUENT LIMITATIONS 

Parameter Honthly A v e r a ~ e  Weekly Average 

Biochemical  Oxygen 
Demand* (5 day) 30 mg/L, 100 l b s / d a y  45 mg/L, 150 l b s l d a y  

T o t a l  Suspended s o l i d s * '  30 mg/L, 100 %bs/day 45 mg/L, 150 l b s / d a y  

Feca l  Col i form B a c t e r i a  200/100 mL 400/100 mL 

pH** S h a l l  n o t  be o u t s i d e  t h e  range 6.0 - 9.0 

* The monthly average  percen t  removal f o r  BOD and TSS s h a l l  noc be l e s s  than 
85 percen t .  5 

** Values o u t s i d e  of t h i s  range may be allowed i f  t h e  Permi t t ee  denons t ra tes  
t h a t  such  e x c u r s i o n s  a r e  no t  the  r e s u l t  of i n o r g a n i c  chemical add i t ions  t o  
t h e  t reatmenc p rocess  o r  c o n t r i b u t i o n s  from i n d u s t r i a l  sources .  

The monthly and weekly average e f f l u e n t  l i m i t a t i o n s  f o r  BCD and TSS a r e  t h e  
. a r i t h m e t i c  mean of t h e  samples taken dur ing  a c a l e n d a r  montl? o r  week. The 

average e f f l u e n t  l i m i t a t i o n s  f o r  Feca l  Col i form a r e  che geometric mezn of t h e  
samples t a k e n  d u r i n g  a  calendar  month o r  week. 

T o t a l  a v a i l a b l e  (Residual)  Chlorine s h a l l  be  main ta ined  which is  s u f f i c i e n t  
t o  a t t a i n  t h e  F e c a l  Coliform limits s p e c i f i e d  above. Chlorine concen t ra t ions  
i n  excess  of t h a t  necessary  t o  r e l i a b l y  a c h i e v e  t h e  limits s h a l i  be avoided. 
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SZ. TESTING SCHEDULE 

The P e r m i t t e e  s h a l l  moni tor  i n f l u e n t  was tewate r ,  e f f l u e n t  wastewater and 
p l a n t  operac ing  parameters  accord ing  t o  t h e  f o l l o w i n g  schedu le :  

T e s t s  - 
Flow 

Sampling 
Sample Po in t  Frequency Sample Type 

I n f l u e n t  and D a i l y  Continuous 
Ef f  l u e n t  Recording 

Temperature Raw Sewage . D a i l y  

Raw Sewage B a i  l y  
F i n a l  E f f l u e n t  D a i l y  

*Tota l  A v a i l a b l e  F i n a l  E f f l u e n t  D a i l y  
(Res idua l )  Ch lor ine  

Dissolved Oxygen Raw Sewage D a i l y  
Aerat ion Basin D a i l y  
F i n a l  Ef f luene  D a i l y  

Kaw Sevage Weekly 

F i n a l  E f f l u e n t  Weekly 

S e t t l e a b l e  S o l i d s  Raw Sewage D a i l y  
F i n a l  Eff luenc D a i l y  

T o t a l  Suspended S o i i d s  Raw Sewage Weekly 

Aerat ion Basin Weekly 
F i n a l  E f f l u e n t  Weekly 

V o l a t i l e  Suspended Aerat ion Basin Weekly 
S o l i d s  

Sludge Volume Index Aerat ion Basin Weekly 

Loading Index 
(F/M Rat io )  

Aerat ion Basin Weekly 

Feca l  Coliform F i n a l  Ef  f  l u e n t  3/Week 

NOTE : Except where o t h e r v i s e  s t a t e d ,  sample cype i s  grab.  

24 hr .  
Composite 
24 hr.  
Composite 

24  hr .  
Composite 

24  h r .  
Composite 

* T o t a i  a v a i l a b l e  (Res idua l )  Chlor ine  s h a l l  be measured and repor ted  
a t  che same time t h a c  Feca l  Coliform samples a r e  taken.  
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S3. XONITORING AND REPORTING 

a. Reporting 

The Permittee shall monitor the parameters as specified in Condition S1. 
of this permit and report the results for each calendar month. The . 

reports shall be submitted no later than the 15rh day of the month 
following the completed reporting period and shall be on forms supplied 
or approved by the Departmene. Completed forms shall be seat to the 
Northwest Regional Office of the Washington State Department of Ecology, 
4350 - 150th Avenue NE, Redmond, Washington 98052-5301. . 

In addition, a summary report form (EPA Form 3320-1) covering each 
calendar month.shaP1 be submitted no later than the 15ch day of the 
month following the completed reporring period. This report is limited 
to the parameters specified in Condition SP. 

-. 

If the Permittee monitors any pollutant more frequently than required by 
this permit, such results shall be recorded and reported in accordance 
with these inscruceions. 

b . Records Retention 

The Permittee shall retain for a minimum of three years all records of 
monitoring activities and results, including all reports of recordings 
from coneinuous monitoring instrumentation. This period of retention 
shall be extended during the course of any unresolved litigation 
regarding the discharge of pollutants by the Permittee or wnen requestpd 
by che Director of this Departmene. 

Recording of Results 

For each measuremene or sample caken, the Permittee shall record the 
following infonnacion: (1) the date, exact piace, and time of sampling; 
(2) the dates the analyses were performed; (3) who performed the 
analyses; (4) the analytical techniques or methods used; and (5) the 
results of all analyses. 

d. Representative Sampling 

Samples and measurements taken co meet the requiremencs of this 
condition shall be representative of the volume and nacure of the 
monitored discharge, including represenrative sampling of any unusual 
discharge or discharge condition, such as bypasses, upsets, and 
maintenance relaced conditions affecting effluent quality. 

e. Tesc Procedures 

All sampling and aralytical methods used to meet the monitoring 
requiremencs specified in chis permit shall, unless approved otherwise 
in writing by the Department, conform to the Guidelines Establishing 
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S3. MONITORING AND REPORTING (Continued) 

Test Procedures for the Analysis of Pollutants, contained in Title 40 
Code of Federal Regulations Part 136. 

f. Additional Monitoring 

The Department may establish specific treatment plant, receiving water, 
sediment and biological monitoring requirements beyond those identified 
in this permit by permit modification or administrative order. 

S4. PREVENTION OF FACILITY OVERLOADING 

a. Design Criteria 

The design criteria for ehe permitted treatment facility are as follows: 

Monthly Average Flow: 
Inf Euent BOD loading : 5 Influenc TSS loading: 

0.4 MGD 
1000 Ibs/day 
1200 lbs/day ' 

b. Plans for Maintaining Adequate Capacity 

k'hen the actual flow or wasteload reaches 85 percent of the design 
capacity as specified in paragraph A. above, or when che projected 
increases would reach design capacicy vithin five years, wnlcnever 
occurs first, the Permittee shall submit to the Department, a plan and a 
schedule for continuing to maintain capacicy at the facility suificienc 
to achieve the effluent limitations and other conditions of this permit. 
This plan shall address any of the following actions or any others 
necessary to meet this objective. 

1. Analysis of the present design including the introduction of any 
process modifications chat would establish che abilicy of the 
existing facility to achieve the effluent limits and other 
requirements of this permit ac specific levels in excess of the 
existing design critdria specified in paragraph A. above. 

2. Reduction or elimination of excessive infiltration and inflow of 
uncontaminated ground and surface water into the sewer syscem., 

3. Limitation on future sewer extensions or connections or additional 
wasteloads. 

4. Modification or expansion of facilities necessary to accommodace 
increased flow or wasteload. 

The-plan shall specify any contracts, ordinances, methods for :inancing or 
ocher arrangements necessary to achieve this objective. 
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S5. OPERATION AND MAINTENANCE OF FACILITIES 

In accordance with the Washington Administrative Code, Chapter 173-230 
(Cercificaeion of Operators of Wastewater Treatment Plants), the Permittee 
shall provide an adequate operating staff qualified to carry out the 
operation, maintenance and tescing activities required to ensure compliance 
with the conditions of this permit. An operator certified.for a Class I1 
plane by the State of Washington shall be in responsible charge of the day to 
day operations of the waseewater treatment facility. 

S6. PROVISION FOR POWER FAILURE 

The Permittee is responsible for maintaining adequate safeguards to prevent 
the discharge of untreated wastes or wastes not treated in accordance with 
the requirements of this permit during power failure at the treatnent 
facility including sewage lift stations either by means of aleernace power 
sources, standby generation of power, or retention of inadequately treated 
wastes. 

S7. RESIDUAL SOLIDS HANDLING 

a. The Pe'rmittee shall handle, utilize and dispose of all residual solids 
in such a manner as to prevent its entry into state ground or surizce 
waters. 

b. The Permittee shall not permit leachate from its residual solids to 
enter state surface waters without providing all known, available and 
reasonable methods of treatment, nor permit such leachate to violate the 
State Water Quality Standards, Chapter 173-201, Washington 
Administrative Code, or cause any adverse effect on stace ground waters. 
The Permittee shall apply for a permit or permit modification as may be 
required for such discharges. 

c. Disposal or utilizaeion of residual solids on land shall be in 
accordance wieh the requirements of the  jurisdictional health 
Department. 

d. The Department may establish specific sludge management requirements 
beyond those identified in chis permit by permit modificacion or 
administrative order. 

S8. CONSTRUCTION OR MAINTENANCE RELATED OVERFLOW, BYPASS OR RDUCTION IN LEVEL OF 
TREATMENT , 

a. The overflow, bypass or reduction in level of treatment of sewage at the 
treatment facility or within the sewage collection and transmission 

' system tributary to the treatment facility in excess of that allowed by 
the effluent limitations of this permit during construction or 
maintenance shall be avoided if ac all possible. 
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S8. CONSTRUCTION OR MAINTENANCE RELATED OVERFLOW, BYPASS OR REDUCTION IN LEVEL OF 
TREATMENT 

b. If an event as described in paragraph A. above is contemplated 
which the Permittee could reasonably be expected to have 
anticipated, the Permittee shall submit to the Department not less 
than 90 days prior to the contemplated event, a report which 
describes in detail any constsuction work which will result in such 
a discharge of wastewater. The report shall contain: (1) an 
analysis of all known aPternarives which would eliminate, reduce or 
mitigate the need for bypassing or reducing the level.of treatment; 
(2) a cost effective analysis of alternatives including comparative 
resource damage assessment; (3) the duration of such events for 
each alternative; (4) a recommended preferred alternative for the 
bypass or reduction in level oi treatment; ( 5 )  the projected date 
for the event; (6) a statement of compliance with the State 
EnvironmentaP.Policy Act; and (7) a request for a water quality 
modification as provided for in Chapter 173-201-100(2) of the 
Washington Administrative Code. 

c. Final authorization to discharge wasrewater as described in paragraph A. 
above may be granted after review of the above information, in 
accordance with Condition G5. Authorization to discharge such 
wascewacer will only be by administraeive order. 

d. If the Permitcee expects a reduction in the required level of treaLment 
that would exceed permit effluent limitations on a snort-term basis for 
any reason, and such reduction cannot be avoided without resulting in 
the discharge of greater quantities of pollutants in the future, and the 
Permittee could not reasonably be expected to have anticipated the need 
for such reductions in the level of treatment within the time required ' 

for justifying such actions as required in paragraph B. above, the 
Permittee shall give written notification to the Department in 
accordance with Conditions G4. and G5. 

S9. INDUSTRLAL AND COMMERCIAL SOURCES (PRETREATMENT) 

The Permittee shall not allow discharges to their sewer system which would 
violate the general or specific prohibitions contained in Title L O ,  Code of 
Federal Regulations Part 403.5, or categorical standards contained in Title 
40 Code of Federal Regulations Subchapter N, or any applicable regulations 
promulgated under Chapter 90.48 of the Revised Code of Washington. 

The permittee shall assist the Department in monitoring commercial and 
industrial discharges into the sewer system and ensuring that all industrial 
and commercial users are in compliance with applicable pretreatment 
regulations. 

The permittee shall submit written notice to the Department whenever any new 
or altered commercial or industrial source proposes to discharge waste into 
its sewer system which may interfere with the operation of the treatment 
facility, or interfere with the use or disposal of municipal sludge, or which 
may pass through the treatment facility causing violations of State Water 
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S9. INDUSTRIAL AND COMNERCIAL SOURCES (PRETREATHENT) 

Quality Standards (Chapter 173-201 of the Washington Administrative Code). 
Neither connection nor discharge to the sewer system shall be allowed until 
the commerciaP or industrial source obtains a State Waste Discharge Permit or 
such source is othervise approved by the Deparsment as provided in Chapter 
90.48.160 or Chapter 90.48.200 of the Revisea Code oi Washington. 

The permittee shall perform industrial user survey, reporting, and other 
local assistance activities as specified by the Department in support of the 
state pretreatment program. 
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CONDITIONS 

~ l l  discharges and activities authorized by this permit shall be consistent 
with the terms and conditions of this permit. The discharge of any pollutant 
more frequently than or at a level in excess of that authorized by this 
permit shall constitute a violation of the terms and conditions of this 
permit. 

62. Proper Operation and Maintenance: 

The Permittee shall at all times properly operate and maintain all facilities 
and systems of collection, treatment and control (and related appurtenances) 
which are installed or used by the Permittee to achieve compliance with the 
conditions of this permit. 

G3. Reduced Production for-Comu'liance: 

The Permittee, in order to maintain compliance with its permit, shall control 
production and/or a11 discharges upon reduction, loss, failure, or bypass of 
the treatment facility until the facility is restored or an alternative 
method of treatment is provided. This requirement applies in the situation 
where, among other things, the primary source of power of the treacrnent 
.facility is reduced, lost, or fails. 

G4. Non-Compliance Notification: 

If, for any reason, the Permittee does not comply with or will be unable to 
comply with any of the discharge limitations or other conditions specified in 
the permit, the Permittee shall, ae a minimum, provide the Departaent with 
the following information: 

a. A description of the nature and cause of noncompliance, including the 
quantity and quality of any unauthorized water discharges; 

b. The period of noncompliance, including exact dates and times and/or the 
anticipa~ed time when the Permittee will recurn co compliance; and 

c. Steps taken or to be taken to reduce, eliminate, and prevent recurrence - 
of the noncompliance. 

In zadition, the Permittee shall take immediate action to stop, contain, and 
clean up any unauthorized discharges and take all reasonable steps to 
minimize any adverse impacts to waters of the state and correct the problem. 
The Permittee shall notify the Department immediately by telephone so that an 
inves~igation can be made to evaluate any resulting impaccs and the 
corrective actions taken to determine if additional action should be taken. 

In the case of any discharge subject to any applicable toxic pollutanc 
effluent standard under Seccion 307 (a )  of the Clean Water A c t ,  or which 
could constitute a threat to human health, welfare, or the environmenc, 40 
CFR Part 122 requires that the information specified in items G S . a . ,  G4.b., 
and G4.c., above, shall be provided not later than 24 hours from the time the 
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G4. Non-Compliance Notification (Conrinued): 

Permittee becomes aware of the circumstances. If"tTi13 information is 
provided orally, a written submission covering these points shall be provided 
within five days of the rime the Permittee becomes aware of the circum- 
stances, unless the Department waives or extends this requirement on a 
case-by-case basis. % I  
Compliance with these requirements does not relieve the Permittee from 
responsibility to maintain continuous compliance with the conditions of this 
permit or the resulting liability for failure to comply. 

G5. Bypass prohibited: 

The intentional bypass of wastes itom all or any p o d o n  of a treatment works 
to the extent that permit effluen~ findtations cannot be met is prohibited 
unless the following four conditions are met: 

a. Bypass is: (1) unavoidable to prevent loss of life, personal injury, or 
severe property damage; or (2) necessary to perfok construction or 
maintenance related activities essential to meet the requirements of the 
Clean Water Act and authorized by administrative order; 

b. There are no feasible alternatives to bypass, such as the use of 
auxiliary exeatmeat facilities, retention of untreated wastes, 
maintenance during normal periods of equipmenr down time, or temporary 
reduction or termination of production; 

c. The Permittee submits notice of an unanticipated bypass to the 
Depar~menc in accordance with Condition G4.' Where the Permittee knows 
or should have known in advance of the need for a bypass, this prior 
notification shall be submitted for approval to the Departaent, if 
possible, at least 30 days before the date of bypass (or longer if 
specified in the special condirion); 

d.  The bypass is allowed under conditions determined to be necessary by the 
Department to minimize any aaverse effects. The public shall be 
notified and given an opportunity to comment on bypass incidents of 
significant duration, to the extent feasible. 

"Severe property damage" means substantial physical damage to property, 
damage ro the creatmenc Facilieies which would cause them to become in- 
operable, or substantial and permanent loss of natural resources which can 
reasonably be expected to occur in the absence of a bypass. Severe property 
damage does noc mean economic loss caused by delays in production. 

After consideration of the factors above and the adverse effects of the 
proposed bypass, the Department will approve or deny the requesc. Approval 
of a request to bypass will be by administrative order under RCW 90.48.120.  
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G6. Right of Entry: 

The Permittee shall allow an authorized representative of the Department, 
upon the presentation of credentials and such other documents as may be 
required by law: 

a. To enter upon the Permittee's premises where a discharge source is 
located or where any records must be kept under the tenus and conditions 
of the permit; 

b. To have access to and copy at reasonable times any records that must be 
kept under the terms and conditions of the permit; 

c. To inspect at reasonable times any monitoring equipment or method 
required in the permie; 

d. To inspect at reasonable times any collection, treatment, pollution 
management, or discharge facilities required under the permit; 

e. To sample at reasonable times any discharge of pollutants. 

G7. Permit Modifications: 

The Permittee shall submit.a new application or supplement to the previous 
application where facility exp'ansions, production increases, or process 
modifications will (1) result in new or substantially increased discharges of 
pollutants or a change in the nature of the discharge of pollutants, or (2)  
violate the terms and conditions of the existing permit. 

G8. Permit Modified or Revoked: 

After notice and opportunity for public hearing, this permit may be modified, 
terminated, or revoked during its term for cause as follows: 

a. Violation of any term or condition of the permit; 

b. Failure of the Permittee to disclose fully all relevant facts or mis- 
representation of any relevant facts by the Permittee in the application 
or during the permit issuance process; 

c. A change in any condition that requires either a temporary or a 
permanent reduction or elimination of any discharge controlled by the 
permit; 

d. Information indicating that the permitted discharge poses ~a threat to 
human health or welfare; 

e. A change in ownership or control of the source; or 

f. Other cause listed in 40 CFR Part 122.62 and 122.63. 

Permit modification, revocation and reissuance, or termination may be 
initiated by the Department or requested by any interested person. 



Page 12 of 12 
Permit No. WA-002935-1 

G9. Reporting a Cause for Modification: 

A Permittee who knows or has reason to believe that any activity has occurred 
or will occur which would conscieuce cause for modification or revocation and 
reissuance under Condition G8. or 40 CFK Pars 122.62 must report its plans, 
or such information, to ehe Department so that a decision call be made on 
whether action to modify or revoke and reissue a permit will be required. 
The Department may then require submission of a new application. Submission 
of such application does not relieve the discharger of the duty to comply 
with the existing permit until it is modified or reissued. 

G10. Toxic Pollutants: 

If any applicable toxic effluent standard or prohibition (including any 
schedule of compliance specified in such effluent standard or prohibition) is 
established under Section 387(a) of the Clean Water Act for a toxic pollutant 
and that standard or prohibition is more stringent than any limita~ion upon 
such pollutant in the permit, the Department shall institute proceedings to 
modify or revoke and reissue the permit to conform co the toxic effluent 
standard or prohibition. 

G 1 1 .  Plan Review Required: 

Prior to cons eructing or modifying any was tewatet control facilities , 
detailed plans shall be submitted eo the Department for approval in 
accordance with WAC 173-240. Facilities shall be constructed and operated in 
accordance with the approved plans. 

GL2. Other ~e~uirements of 40 CFR: 

AL1 other requirements of 40 CFR 122.41 and 122.42  are incorporated into chis 
pewit by reference. 

CompPiance with Other Laws and Statutes: 

Nothing in this permit shall be construed as excusing the Permittee from 
compliance with any applicable federal, state, or local stacutes, ordinances, 
or regulations. 
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Issuance Date June L3, l Y / l  
Expiration Date June 2 3 ,  1982 

NATIONAL POLLUTANT DIS(34ARQ ELIEIINATIBN SYSTEM 
\t4STE DISG-LUGE P L ? i T  

Sta te  of Washington 
DEP-UTNENT OF ECOLOGY 

Olympia, Iks'hington 98 504 

I n  Compliance with the provisions of 
Chapter 90.48 RQ7 as amended 

and 
The Federal Water ~ o l l u t i o n  Control Act  Amendmerit of 1 9 7 2 ,  

Public Law 92-500 

TOW OF SXQUALi"IIE 
TomHal l  -- 
P.O. Box 337 
Snoqudlmie , IVashington 98065 

P l a n t  Lscat ion : Receiving Water: Snoqualmie River 

East Bank of the  Snoqualmie River Discharge Loca t ion :  47O 5 2 '  39" N 
% Mile North of the  Snoquahnie 121°  4 9 '  02" W 
City L i m i t s  

Illaten~ay Segment Number: 03-07-13 

is authorized to discharge in accordance with the specia l  
and general conditions xhich follow. 

~3, * - - 1  
-* - * L l.4 L A \  -? ~?LcL-,-J- 

RDBERT K.  McCORVICK, Reg~onal Manages 
Department of Eco logy  (2)  
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SPECIAL CONDITIONS 

Sf. L i I  EFFLUElV LDIITATIONS 

The p lant  is designed for an average dry weather flow of O.'213 bM and a peak 
flow of 0.619 bGD. 

Beginnkg on the date of issuance of t h i s  permit and lasting through June 30, 
1977, the permittee. is authorized to discharge subject to  the following limita- 
tions : 

EFFLUENP LIMITATIONS 

Iee'kly Average Monthly Average 

Biochemical OxygenDemynd 90mg/l, 168 lbs/&y 60 mg/l, 107 lbslday 
(5 day1 I '. 

Suspended Solids 105 mg/l, 187 lbs/day 70 mg/l, 125 lbs/day 

Fecal Colifom Bacteria 400/100 ml 20Q/100 m l  

PH Not outside - the range 6.5  - 8.5 

The monthly and wzekly averages for WDS and Suspended Solids are based on 
the arithmetic mean of the samples taken. The averages for Fecal Colifom 
are based upon the geometric mean of the samples taken. 





Page 4 of 9 

Permit No. WA-002240-3 

S3. SCHEDULE OF CWLXXVCE 

PE 92-500 requires Publicly Owned Treatment work t o  achieve secondary treat- 
ment a s  defined by 40 CFR Part 133 published in the  Federal Register by July 1, 
1977. 

Failure to  comply with the schedule outlined herein w i l l  subject the permittee . 
t o  enforcement action d e r  t h  provision of RCIQ 90.48. The permiftee shall 
provide the appropriate regional office of the Department with written not ice  
of compliance or non-campliance with the final requirements not  l a t e r  than 
14 days after the date set foTth above. 

SS. bKlNITORING AND REPORTING 

a. Tssting Schedule I 

The pennittee shall monitor the discharge and inplant operations according 
to  the following sche'dule : 

Tests 

'. 
\ Sampling Sample 

Sample Point Frequency 2sL 

r a w  sewage da i ly  
f i n a l  effluent dai ly  

Flow influent/eifluent dai ly  continuous recori 

Chlorine F.esidual f i na l  effluent dai ly  

r a w  sewage dai ly  
final effluent dai ly  

a ~ a ~ : - & h  weekly 

BOD f i na l  effluent Z/month 24 h r .  cornpasit? I 

Mixed Liquor 
Temperature aeration bas in daily 

Settleable Solids raw sewage dai ly  
final effluent dai ly  

Suspended Solids f i na l  effluent 2 /month 

/=I mixed liquor 2/xeek 

~ e & l  Coliform effluent weekly 

/30 Minute 
Set t leabi l i ty  mixed liquor daily 

24 hr. cornposit2 

NOTE: k c e p t  where otherwise indicated, Sample Type i s  grab. 
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S4. bIONITORIblG AND REPORTING (Continued) 

b.. Reporting 

A monthly report  recording each required analysis  shall be submitted no 
l a t e r  than the 15th day of the following month. The monthly reporting fonn 
w i l l  be e i the r  supplied to the pennittee o r  approved by the Department. 

I n  addition, a sumnary report form (EPA No. 3320-1) covering a one month 
period, shal l  be submitted no l a t e r  than the 15th day o f  the following 
month. This report  is limited to  tRe l imi ta t ions  l i s t ed  in Conditions 
S l  and S2. 

Both monitoring reports  shall be sent t o  the Northwesat: R e g i d  Office of 
the CeparPnent of Ecology, 4350 - 150th Avenue N.E., Rledmond, Washington 
98052. ?.Ionitorbig sha l l  be s tar ted  on the  issuance date of L !  permit 
and the first monrhly reoort is due for ty-f ive  (45) days after t h e  issuance 
date of this pennit: 

If the permittee monitors any pollutant any more frequently t !  r e a u i r d  
by the permit, he shall record and repost  such resul ts .  

c . Records Re tent  ion 

The uermittee sha l l  re ta in  for  a minimum of three years a l l  records of 
monitoring ac t i v i t i e s  and resul ts ,  including a l l  reports of recordings 
from continuous monitoring i n s tmen t a t i on .  This period of retention 
sha l l  be extended during the course of any unresolved l i t iga t ion  regard- 
ing 'the discharge of pollutants by the pexmitzee or when requested by 
the Director . 

d. Xecordinq of Results 

The permittee shall record each measurement o r  sample taken pursuant t o  
the requirements aE this pernit far  the following information: (1) t l e  
date, exact place, and tjme of sampling; (2 )  the dates the analyses were 
per fomid ;  (3) tho performed the analyses; (4) the analytical techniques 
or methods used; and (5) the  result:^ of a l l  analyses. 

e .  Representative Sampling 

Samples and measurements taken to meet the requirements of this condition 
sha l l  be representative of the volume and nature of the monitored d i s -  
charge. 

f. Test Procedures 

Pill sampling and analytical meth& used to  meet the monitoring require- 
ments specified in this permit shall, unless approved othencise in b ~ i t -  

ing by the Deparhnent, conform to the Guidelines Establishinq Test Pro- 
cedures for the AnaLysb of PoZlutmts , as contamed in tne l a t e ~ :  revision 
o r  30 CkH Part 156, which rezerences fhe following publications : 
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1. American Public Health Assaciation, Standard Methods for the Lamina- 
tion of Water and Wastewaters (latest edition) . 

2. America Society for Testing and blater ials , A.S .T .M. Standar&,, 
(latest edition). 

3. Emirorrmena Protection Water Quality m i c e  AnaIytia Con- 
trol Laboratory, Methods for C h n i c a l  Analysis of Water and Wastes 
[latest edition) . 

S5. OPERATION AND -a 

The pentictee shall pmvide an adequate operating staff which is qualified to 
cam. out the operation, mbtenance, and test ing activities required to insure 
compliance with the conditions o f  this pennit. An opeTator certif ied in the 
appropriate classification by the State of Washington shall be in responsible 
charge of the day-to-day I, operation o f  the wastewater treatment plant. 

S6. SOLID \USE DIS'WSCUI 

a. The permittee shall handle and dispose of all solid waste material in such 
a manner as to prevent their entry into state gmund or surface waxer. - 

b. The pennirtca shall not pennit leachate frap its solid waste materials to 
enter stare nrrface waters without pmviding all known, available and 
rexonable m e a d s  of meament, nor pennir such leachate to cause any 
adverse effect an state gmtmd vaters. 

S7. PRI3VISION FOR ELECTRIC POWER FAILURE 

Tl-.a pennittee is responsible for m z i n t x i i g  adequate safeguards to prevent the 
discharge of untreated or i n a d q s t e l y  treated wastes during an elecrrical 
power or m e d r a n i c a l  failure af the hoerbnent plant or sewage life stazions 
either by me- of a l te rna te  poker soun:es, retention of inadequately treated 
effluent or other methods approved by the Department. 

a. The following is a list of sdnitary sewer werfI.0~5 and sewage pumping 
station bypasses which are occasionrL point sources of pollutants during 
inclement weather. After June 50, 1977, there shall he no Water Qlality 
Standards violations allowed resulting from discharges from these over- 
flows or bypasses. 



OTHER R E Q U I R B W  (Continued) 

Location 

1. Plant Bypass 

2. L i f t  Stat ion 11 
Nest end of 1st Place North 

3. Lif t  Stat ion 12 
F i r s t  S t ree t  and Newton Street  

4. L i f t  Stat ion 83 
Newton S t ree t  and Park Street  

5. L i f t  Stat ion #4  . 
Spruce S t ree t  and Meadowbrook 
Street  
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Receiving IVater 

Snoquafmie River 

Snoqualmie River v ia  m b l e  Creek 

Snoqualmie River v ia  Slough 

SnoqulaEmie River 

Snoqualmie River 

b. The Department may issue waste discharge permits t o  significant i n d u s ~ r i e s  
discharging wastewater to municipal sewerage systems in accordmee ~li?. 
M7 90.48 as amended. The Department, by use of these perinits, requires 
each inclustrial user of -he permittee's sevierage system to provide pre- 
treament in accordance with guidelines promulgated pursuant to  Section 
307 of the 1972 Federal Nater Pollution Control A c t .  

The pe-rmit~ee shall a s s i s t  the Deparment in monitoring and enforckg the 
prerreatment requirements as  specified in the aforementioned Deparment 
perinits. 

c. The permittee shall require any industr ial  user of the municipal sewerage 
system to  nlake payment for  the waste treatment services as required by 
Section 204 (b) of the 1972 Federal Water Pollution Control Act. 
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~~ CONDITIONS 

GI. A11 discharges wd activities autharizd herein shall be consistent with the  ' 

t e r n  and condirions of t h i s  pennit. The discharge of any pollutant more  
I 

frequently than or at a level in excess of that identified and authorized by 
this permit shall constitute a ~ o l a t i o n  of the t e r n  and conditions of t h i s  
permit. 

G2. Whenever a facility expansion is anticipated which will restilt in a new or in- 
creased discharge, or t a c h  Kill cause any of the conditions of this permit to 
be exceeded, a new application must be suhitted together Kith the necessary 
reports a d  engineerijq plans fo r  the proposed changes. No change shall be 
made until plans have been approved and a new permit ar p e d t  nvadificatian 
has been issued. 

GI. The diversion or by&> of any discharge rian the treatment works by the per - 
m i t t r e  is prohibit&, except (a) where unavoidable t o  prevent loss uf life 
or swem property damage, or (b) where excessive s t o n  drainap or runoff 
would damage any faciliries necessary far compliance 16th the t e r n  and con- 
ditiom of this w e d s .  The permittee shall h e d i a t e l y  natify the Depart- 
ment of each such diversion or bypass in accordance with the procedure spe- 
cified in Condition G.5. - 

G3. a In the event the permittee is unable to comply with any of the conditions of 
t l is  permit, t !e  permittee shall:  

a. Imnediately take action to s t o p ,  contain, and clean up the ,unauthorized 
discharges and eorreet the problem 

b. Imediately notify t !e  Deparcnent by telephone so that an investigation 
cur be r d e  to evaluate the impact and t l e  corrective actions taken and 
determine if additional action should be taken. 

c. Subnit a detailed written r q o r t  to the Dqarment  describing the break- 
down, the actual quantity and quality of result ing waste discharges, cor- 

I rect ive  action taken, steps taken to prevent a recurrence, and any other 
pert inent information. - 

Compliance wixh these requirements does not re l ieve the permittee from respon- 
s i b i l i t y  to xintain continuous compliance with the conditions of this permit I 
o r  the resulting l i a b i l i t y  for fai lure to comply. 
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GS. The permit tee shall a t  a l l  times maintain. in good rmrking order  and e f f i c i e n t l y  
operate  all t r e a m e n t  o r  cont ro l  f a c i l i t i e s  o r  systems i n s t a l l e d  o r  used by the 
permit tee t o  achieve compliance with the  t e r n  and condi t ions  of this penit. 

G6. Pb te r  no t i ce  and o o r t m i t y  f o r  a hearing, this penn i t  may be modified, 
suspended o r  revoked in tihole o r  in p a r t  during its term f o r  cause in- 
cluding but  no t  l imi ted  t o  t h e  following: 

a. Violat ion of  any t e r n  o r  conditions of this permi t ;  

b. Obtaining this pennit  by misrepresentation o r  f a i l u r e  t o  d isc lose  
f u l l y  all re levant  f a c t s ;  

6. A change in the  condition of the receiving waters  o r  any other  condi- 
t i o n  tha t  requires  e i t h e r  a te ipotary o r  permanent reduction or  elim- 
ina t ion  of the authorized discharge. 

The permit tee s h a l l ,  a t  all reasonable times, allow authorized representa- 
t i v e s  of the k p a m e n t :  

a. To e n t e r  upon the  permit tee 's  premises f o r  t h e  purpose of inspecting 
and invest igat ing conditions re la t ing  t o  t he  p o l l u t i o n  o f ,  o r  possible 
po l lu t ion  of ,  any of t h e  l ~ a t e r s  of 'the s t a t e ,  o r  f o r  t he  p u r p s e .  of 
inves t iga t ing  compliance with any of the terms o f  this permit;  

b. To have access t o  and copy any records required t o  be kept under t i e  
tenns and conditions of this pe rn i t ;  

c. To inspect any monitoring equipment o r  monitoring metk~od required by 
this permit; o r ,  

d. To sample any discharge o f  po l lu tan ts . ,  .. 

If a t ox ic  e f f luen t  standard o r  prohibition ( including any schedule of com- 
p l i ance  spec i f ied  in such e f f luen t  standard o r  prohib i t ion)  is established 
under Section 307 (a) of the  Federal A c t  f o r  a t o x i c  po l lu t an t  which is pre-  
s e n t  in  the  discharge authorized herein and such s tandard o r  prohibi t ion is 

-more s t r i ngen t  than m y  l imi t a t ion  y o n  such p o l l u t a n t  in this permit, t h i s  
permit s h a l l  be revised o r  modified in accordance wi th  the  tox ic  effluent 
s tandard o r  prohibi t ion and the pennittee s h a l l  be so  no t i f i ed .  Section 307 
(a) requi res  t h a t  the  Administrator of the Environmental Protection Agenq? 
s h a l l  promulgate e f f luen t  stazdards (or prohibi t ion)  f o r  t ox ic  pol lutants  
which he has l i s t e d  as such. 

' 

G9. Nothing in t h i s  permit s h a l l  be construed as  excusing the  permittee from com- 
p l iance  with any a ~ p l i c s b l e  Federal, S t a t e ,  o r  l o c a l  s t a t u t e s ,  ordinances, o r  
r c p l a t i o n s .  
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEH 
WASTE DISCHARGE PERMIT 

S t a t e  o f  Washington 
DEPARTMENT OF ECOLOGY 

Olympia, Washington 98504-8711 

I n  compliance with the p rov i s ions  of 
The S t a t e  of Washington Water P o l l u t i o n  Control  L a w  

Chapter 90.48 Revised Code o f  Washington 
and 

The Federal  Water Po l lu t ion  Cont ro l  Act 
- (The Clean Water Act) 

T i t l e  33 United S t a t e s  Code, Sec t ion  1251 e t  seq.  

C I T Y  OF DWALL 
P.O.  Box I300 

Buval l ,  Washington 98019 

Plzne L o c a r i o n :  R e c e i v i n e  Water:  

S X  2 0 3  and b45ch S t r e e t  
Duvall, Washingcon 

Snoqua lmie  R i v e r  

F a r e r ~ a v  Sem.enr Nuscber: Bischarzc L o c a t i o n :  

Flanc ?me: 

Oxidat ion  D i t c h  

L c i c u d e :  47' 6 3 '  20" 
L o n g i t u d e :  121' 5 9 '  37" 

I 

is a u t h o r i z e d  co d i s c h a r g e  i n  acco rdacce  wich t h e  s p e c i a l  and g i n e r a 1  
c o n d i c i o n s  which f o l l o w .  

J a t e r  Q u a l i t y  S u p e r v i s o r  
Northwest Regiona l  O f f i c e  / 
Depar tmen t  o f  Ecoloky 

Revised: Navember 6 .  1992 
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Expiration Date: Aug. 1, 1997 

NATIONAL POLLLITANT DISCHARGE ELIMINATION SYSTEM 
WASTE DISCHARGE PERMIT 

State of Washington 
DEPARTMENT OF ECOLOGY 

Olympia, Washington 98500-8711 

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

Chapter 90.48 Revised Code of Washington 
and 

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

Title 33 United States Code, Section 1251 et seq. 

C I ' F I  OF D W U  
P.O. Box 1300 

Duvall, Washington 98019 - 

Plant Location: Receivine Wate~: 

SB 203 and 145th Street 
Duvall, Lashingeon 

Snoqualmie River 
* 

Water~av Sement Number: Dischar~e Location: 

Latitude: 47' G3' 20" 
Longitude: 121" 59' 37" 

Water Bodv I.D. No.: 

UA-o?-llaQ 
* 

Plant Tvpe:  

Oxidazion Ditch 

is authorized to discharge in accordance with the speclab and general 
conditions which follow. 

ater Quality Supervisor 
Northwest Regional Off ice 
Department of Ecology, 
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SUMMARY OF SUBMITTALS 

First 
Submittal Freauencv Submittal Date 

Discharge Monitoring Report Monthly 

Permit 
Seetion 

Wastewater Treatment Plant Monthly 
Report 

Inflltrasion and Inflow Annual , January 1, 1993 
Evaluation 

Flow and Wasteload Annual . January 1, 1993 
Assessment 

Residual So%lds Management l/permit cycle January 1, 1993 
Plan 

Residual Solids Management l/permit cycle Febuary 1, 1997 
Plan Update 

Acute Biomenitoring 
Characterization 

quarterly for March 15, 1993 
one year 

Acute Biomonitoring 
Characterization 
Final Report 

one time January 15, 199G 
submi teal 

Acute Biomonitoring 
(Routine) 

quarterly June 15, I996 

Chronic Biomonitoring 
Characterization 

semi-annually June 15, 1993 
for 1 year 

Chronic Biomonitoring one time January 15, 199G 
Characterization submi eta1 
Final Reporc 

Chronic Biomonitoring 
(Routine) 

semi- annually June. 15, 1996 

Permit ~pplication for 
Renewal 

l/pennit cycle February 1, 1997 
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ETFLUENT LIHITATIONS : 

A. Beginning on the effective date of this permit and lasting through 
the expiration date, the Permittee is authorized to discharge via 
outfall 001 subject to meeting the following limitations: 

EFFLUENT LIMITATIONS 

Parameter Monthlv Averaee Weeklv Averaee 

Biochemical Oxygen 30 mg/l, 225 lbs/day 4 5  mg/l, 3 3 8  1bs/day 
 ema an dl ( 5  day) 

Total Suspended 30 mg/l, 225 lbs/day 4 5  mg/l, 3 3 8  lbs/day 
Solids2 

Fecal Colifom 200/100 ml 
Bacterf a 

P kK shall not be outside the range 6.0 to 9.0 

Chlorine 

MonthPv Averaee Dai lv Maxirnuii 

65 pg/L (0.49 lb/d) 169 pg/L 

Ammonia (NH3-N) 5 mg/L (37.5 lb/d) 8 mg/L 

The monthly-and weekly averages for BOD5 and Total Suspended 
Solids are based on the arithmetic mean of the samples taken. The 
averages for fecal colifonn are based on the geometric mean of ~ h e  
samples caken. 

'The monthly average effluent concencration limit for SODj shall 
not exceed 30 mg/L or 25% of the influent concentration, whichever 
is more stringent. 

2The monthly-average effluent concentration limit for TSS shall 
not exceed 30 mg/L or 19% of the influent concencration, whichever 
is more stringent. 

3~etal limits are total recoverable metals. 
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Sl . EFFLUENT LIMITATIONS : (continued) 
B. 

The boundaries of the mixing zone are defined as follows: 

1. The width of the mixing zone is limited to 20 feet and is 
centered on the mid-river discharge. 

2. The length of the mixing zone is limited to 300 f;et 
downstream of the discharge. 

3. The length of the zone of acute criteria exceedance is 
Limited to 30 feet downstream of the discharge. The flow of 
the river available for acute dilution is limited to 2 $/2 
percent of 7410 flov of 441 cfs; therefore, the flow 
available for acute dilution is limited to a maximum of 
11.025 cfs. 

S2. TESTING SCHEDULE: 

Beginning on the effective date and lasting through the expiration date; 
the Permittee shall monitor the wastewater and sludge according to the 
following schedule: 

Sampling Sample 
Tests S a m ~ l e  Point Freauencv 

COMPLIANCE: 

Flow Influent 7/ve e k Continuous 

I nf luent 3/veek 24-hr. composite 
Chlorinated Effluent 3/veek 24-hr. composite - 
Inf luenc 3/veek 24-hr. composite 
Chlorinated Effluent 3/week 24-hr. composite 

Fecal Chlorinated Effluent 3/veek grab 
Colifonn* 

Total Chlorinated Effluenc 7/veek grab 
Available (Residual) 
Chlorine* 

PH Chlorinated Effluent 7/veek grab 
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S2. TESTING SCHEDULE: (continued) 

Sampling Sample 
Tests - Samule Point -v Tme 

Meeals Chlorinated Effluent, l/month 24-hr. composite 
Copper 
Mercury 

. Silver 
Zinc 

Ammonia (MIJ-N) Chlorinated Effluent l/veek 24-hr. composite 

Total Phosphorous f /month 24-hr. composite 

* Total availabile (residual) chlorine shall be sampled at the same time 
fecal colifonn samples are 'eaken. 

Sampling Sample 
Tests Samle  PoLnt Freauencv T w e  

PROCESS CONTROL: 

Temperature influent daily A grab 

P H Influent daily grab 

Dissolved Oxygen Aeration Basins daily grab 
DO Influent 

Toea1 Suspended Aeration Basins weekly grab 
Solids (TSS) 

Sludge Volume Aeration Basins weekly grab 
Index 

Volatile AeraCion Bas ins weekly grab 
Suspended Solids 

Loading Index Aeration Basins veekly calculated 

SLUDGE : 

Polychlorinated Digested Sludge l/year manual composite 
Biphenyls 
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S2. TESTING SCHEDULE: (continued) 

Tests 
P 

S a m ~ l e  Point 

Heavy Metals Digested Sludge 
Cadmium 
Copper 
Chromium 
Lead 
Nickel 
Zinc 

Volatile Solids Raw Sewage 
Digested Sludge 

Volatile Solids 
Reduction 

Waste Sludge Digested Sludge 
Removed Off-site 

Total Nitrogen Digested Sludge 
Nitrate 
Nitriie 
Ammonia 
Organic 

EFFLUENT TOXICITY : 

Acute Final Effluene 
Biemonitoring 
Characeerization (S9.A.) 

Acute Final Effluent 
Biomonitoring 
Routine (S.9.A.) - 
Chronic Final Effluent 
B iomoni coring 
Characterization (S1O.A.) 

Chronic Final Effluenc 
Biomonicoring 
'Routine (S1O.A.) 

Sampling Sample 
Freauencv T m e  

l/year manual composite 

%/week 24-hour composite 
l/week manual composite' 

l/week calculated 

daily when report 
removal 
occurs 

l/year manual composite 

4/year 24-hour composite 

4/year 24-hour composite 

2/year 2G-hour composite 

2/year 24-hour composite 
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S3. MONITORING LVD REPORTING: 

The Permittee shall monitor the operations and efficiency of all 
treatment and control facilities and the quantity and quality of the 
waste discharged. A record of all such data shall be maintained. The 
Permittee shall monitor the parameters as specified in Condition S2. sf 
this permit. 

. .  
A .  Reu-orting 

Monitoring results obtained during the previous month shail be 
summarized and reported on a form provided, or othewise approved, 
by Ecology, to be submitted no later than the 15th day of the 
month following the completed reporting period. The report shall 
be sent to the Department of Ecology, Northwest Regional Office, 
3190 160th Avenue S.E., Bellewe, Washington 98008. Monitoring 
shall be started on the effective date of the permit and the first 
reporc is due on the 15th day of the following month. In addition 
to the monthly report, a summary report form (EPA No. 3320-1) 
shall be submitted no later than the 15th day of the following 
month. This report is limited to the parameters specified in 
condition SLA. 

B. Records Retention 

The Permittee shall recain for a minimum of three years all 
records of monitoring activities and results, including all 
reports of recordings from continuous monitoring instrumentation. 
This period of retention shall be extended during the course of 
any unresolved litigation regarding the discharge of pollutants by 
the Permittee or when requested by the Director. The Permittee 
shall recain for a minimum of five (5) years all records 
pertaining to the monitoring of sludge. 

For each measurement or sample taken, the Permittee shall record 
the following information: (1) the date, exact place and time of 
sampling; (2) the dates the analyses were performed; (3) who 
performed the analyses; (4) the analytical techniques or methods 
used; and (5) the results of all analyses. 

Samples and measurements taken to meet the requirements of this 
condition shall be representative of the volume and nacure of the 
monitored dlscharge, including representative sampling of any 
unusual discharge or discharge condition, including bypasses, 
upsets and maintenance-related conditions affecting effluent 
quality. 
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S3. MONITORING AND REPORTING: (continued) 

E. Test Procedures 

All sampling and analytical methods used to meet the monitoring 
requirements specified in this permit shall, unless approved 
otherwise in writing by Ecology, conform to the Guidelines 
Jstablishine Tese Procedures for the Analysis of PolPueants, 
contained in GO CFR Part 136. 

F. Flow Measurement 

Appropriate flow measurement devices and methods consistent with 
accepted scientific practices shall be selected and used to ensure 
the accuracy and reliability of measurements of the volume of 
monitored discharges. The devices shall be insealled, calibrated, 
and maintained to e n s u e  that the accuracy of the measurements are 
consistent wit% the accepted industry standard for that t n e  of 
device. Frequency of calibration shall be in conformance with 
manufacturer's recommendations or at a minimum frequency of at 
least one calibration per year. 

SO. PREVENTION OF FACILZn OVERLOADING: 

D e s i m  Criteria 

Flows or waste loadings of the following design criteria for.the 
permitted treatment facility shall noc be exceeded: 

Average flow for the maximum month: 0.9 MGD 

Influent BOD5 loading for maximum month: 980 lb/day 

Influent TSS loading for maximum month: 1200 lb/day 

B. Plans for Maintat- Adeauace Cauacitv - 
When the actual flow or wasteload reaches 85 percent of the design 
capacity as specified in paragraph A above or when the projected 
increases would reach design capacity within five years, whichever 
occurs first, the Permittee shall submit co Ecology, a plan and a 
schedule for continuing to maintain capacity at the facility 
sufficienc to achieve the effluent limitations and other 
conditions of this permit. This plan shall address any of the 
following actions or any others necessary to meet chis objective. 
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S6. PREVENTION OF FACILITY OVERLOADING: (continued) 

. Analysis of the present design including the introduction of 
any process modifications that would establish the ability 
of the existing facility to achieve the effluent limits and 
other requirements of this permit at specific levels in 
excess of the existing design criteria specified in 
paragraph A above. 

2. Reduction or elimination of 'excessive infiltration and 
inflow of uncontaminated ground and surface waterainto the 
sewer system. 

3. Limitation on future sewer extensions or connections or 
additional was reloads. 

4. Modification or expansion of facilities necessary to 
accommodate increased flow or wasteload. 

5 .  Reduction of industrial or commercial flows or waste loads 
to allow for increasing sanitary flow or waste load. 

The plan must meet the requirements of WAC 173-240-060, 
"Engineering Report," and be approved by Ecology prior to any 
construction. The plan shall specify any contracts, ordinances, 
methods for financing, or other arrangements necessary to achieve 
this objective. 

C. Notification of New or Altered Sources 

The Permittee shall submit written notice 60 Ecology whenever any 
new discharge or increase in volume or change in character of an 
existing discharge into the sewer is proposed which: (1) would 
interfere with the operation of, or exceed the design capacity of, 
any portion of the collection or treatment system; (2) would 
increase the total system flow or influent waste loading by more 
than 10 percent; (3) is not part of an approved general sewer plan 
or approved-plans and specifications; or would be subjecc to 
pretreatment standards under 40 CFR Part 603 and Section 307(b) of 
the Clean Water Act. This notice shall include an evaluation of 
the system's ability to adequately transport and treat the added 
flow and/or wasteload. 

D. Jnf il traci.on and Inflow EvaluatLoq 

1. The Permittee shall continue its infiltration and inflow 
evaluation. Plant monitoring records may be used to assess 
measurable infiltration and inflow. 
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S4. PREVENTION OF FACILZn OVERLOADING: (continued) 

2 .  A report shall be prepared which summarizes any measurable 
infiltration and inflow. If infiltration and inflow have 
increased-by more than 15 percent from that found in the 
first report based on equivalent rainfall, the report shall 
contain P plan and a schedule for: (1) locating the sources 
of infiltration and inflow;-and (2) correcting the problem. 

3 .  The report shall be submitted by January 1, 1993 and 
annually thereafter. 

' ?%e Permittee shall conduct an annual assessment of their flow and 
wasteload and submit a report to Ecology by January 1, 1993, and 
annually thereafter. The report shall contain the following: an 
indication of compliance or noncompliance with the permit effluent 
limitations; a comparison between the existing and design monthly 
average dry weather and wet weather flows, peak flows, BOD, and 
total suspended solids loadings; and (except for the first report) 
the percentage increase in these parameters since the last annual 
report. The report shall also state the present and design 
population or population equivalent. projected population growth 
rate, and the estimated dace upon which the design capacity is 
projected to be reached, according to the' most restriczive of ehe 
parameters above. The requirement for annual review and reporting 
may be waived by Ecology if the reports do not indicate a need for 
review at that frequency. 

S 5. OPEISATION AND YAINTENANCE OF KUNICIPAL FACILITIES : 

Certified O ~ e r a c o c  

In accordance with WAC 173-230, the Permittee shall provide an 
adequate operating staff which is qualified to carry out the 
operation, maintenance, and testing activities required to ensure 
compliance with the conditions of this permit. An operator 
certified for a Class I1 plant by the State of Washington shall be 
in responsible charge of the day-to-day operation of the 
wastewater treatment plant. A Croup I operator shall be present 
at the facility during all shifts when operational changes are 
made to the treatmenc process. 

The approved operation and maintenance manual shall be kepc 
available at the treatmenc plant. The operation and maintenance 
shall contain the plant process control monitoring schedule. The 
operator is responsible for being familiar with, and using, this 
manual. 
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s5. O P ~ T I O N  AND MAINTENANCE OF MUNICIPAL FACILITIES: (continued) 

C. 0 & M Proeram 

The Permittee shall institute an adequate operation and 
maintenance program for their entire sewage system. Maintenance 
records shall be maintained on all major electrical and mechanical 

, components of the treannent plant, as well as the sewage system 
and pumping srations. Such records shall clearly specify the 
frequency and type of maintenance recommended by the manufacturer 
and shall show the frequency and type of maintenance performed. 
These maintenance records shall be available for inspection at all 
times. 

D. Short-term Reductfoq 

If a Pennittee_contemplates a reduction in the required level of treatmeE 
that would exceed permit effluent firnitations on a short-term basis for 
any reason and such reduction cannot be avoided, the Permittee shall give 
written notification to Ecology, if possible, 30 days prior to such 
activities, detailing the reasons for, length of time of and the potentiz 
effects of the reduced level of treatment. If such a reduction involves 
bypass, the requirements of Condition G5, and the "Construction or 
Kaincenance-Related Overflow or Bypass" conditions must be met. 

E. Electrical Power Failure 

The Permittee is responsible for maintaining adequaee safeguards to 
prevenc the discharge of untreated wastes or wastes noc ereaeed in 
accordance with the requiremencs of this permit during electrical power 
failure at the treatment plant and/or sewage lifc stacions either by 
means of alternate power sources, standby generator, or retencion of 
inadequately treared wastes. 

prevent Connection of Tnflow 

The Permittee shall strictly enforce their sewer ordinances and not 
allow the cennection of inflow (roof drains, foundation drains, ecc.) ea 
the sanitary sewer system. 

S6. CONSTRUCTION OR MAINTENANCE - RELATED OVERFLOW OR BYPASS 
Bypasses of untreated or partially treated sewage during construction or 
maintenance shall be avoided if at all feasible. 

If a construction or maintenance-relaced overflow or bypass is contemplated, 
the Pennittee shall submit to Ecology, not less than 90 days prior to che 
concemplated overflow or bypass, a report which describes in detail any 
construction work which will resulc Fn overflow or bypass of wascewacer. 
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S6. CONSTRUCTION OR MAINTENANCE - RELATED OVERFLOW OR BYPASS: (continued) 
The report shall contain: (1) an analysis of all known alternatives which 
would eliminate, reduce, or mitigate the need for bypassing; (2) a 
cost-effective analysis of alternatives including comparative resource damage 
assessment; (3) the minimum and maximum duration of bypass under each 
alternative;.(&) a recommendation as to the-preferred alternative for 
conducting the bypass; (5) the project date of bypass initiation; (6) a 
statement of compliance with SEPA; and (7) a request for a water quality 
modification, as provided for in WAC 173-201-l00(2). 

For probable construction bypasses, the need to bypass is to b'e identified as 
early in the planning process as possible. The analysis required above shall 
be considered during preparation of the engineering report or facilities plan 
and plans and specifications and shall be included to the extent practical. 
In cases where the probable weed to bypass is determined early, continued 
analysis is necessary up to and including the construction period in an effort . 

eo minimize or eliminate the bypass. 

Final authorization to bypass may be granted after review of the above 
information, in accordance with Condition G5.  Authorization to bypass will be . ' .  
'by administrative order. 

S7. KESIDUAL SOLIDS : I 

A. Residual Solids Handlinq 

The Permittee shall handle, utilize, and dispose of all residual solids 
in such a manner as to prevene Les entry into state ground or surface 

I 

waters. - 8 
B. Leachate 

The Permittee shall not allow leachate from their residual solids to 
enter state surface waters without providing all known, available and 
reasonable methods of treatment, nor allow such leachate to violate ehe 
State Water-Quality Standards, Chapter 173-201. Washington 
Administrative Code, or cause any adverse effect on state ground waters. 
The Permittee shall apply for a permit or permit modification as may be 
required for such discharges to state ground or surface waters. 

C. b n d  Disuosal or Utilizatioq 

Disposhl or utilization of residual solids on land shall be in 
accordance with the requirements of the jurisdictional health 
department. * 



Page 15 o f  25 
Permit  No. WA-002951-3 

S7, RESIDUAL SOLIDS: (con t inued)  

...- , - . I . $ -  

E . : ~ ~ F T a p a t h h t  PI& 

E .  Lcable Federal Law 

This  pe rmi t  s h a l l  be modi f i ed ,  o r  a l t e r n a t i v e l y ,  revoked and r e i s s u e d  t o  
comply w i t h  any a p p l i c a b l e  s t a n d a r d  o r  l i m i t a t i o n  promulgated under 
S e c t i o n  405(d)  (Disposa l  o f  Sewage Sludge)  of t h e  Clean Water Act ,  i f  
t h e  s t a n d a r d  o r  l i m i t a t i o n  s o  i s s u e d  or approved: 

1. Contains  d i f f e r e n t  c o n d i t i o n s  o r  is o t h e w i s e  more s t r i n g e n t  than  
any c o n d i t i o n  i n  t h e  p e n n i t ;  o r  

2. C o n t r o l s  any p o l l u t a n t  n o t  l i m i t e d  i n  t h e  p e r m i t .  

The Permi t t ee  s h a l l  comply w i t h  t h e  s t a n d a r d  o r  l i m i r a t i o n  by no l a t e r  
than t h e  compliance d e a d l i n e  s p e c i f i e d  i n  ehe a p p l i c a b l e  r e g u l a t i o n s  as  
r e q u i r e d  by S e c t i o n  & 0 5 ( d ) ( 2 ) ( D )  of t h e  Clean Wat,er Acc. The permit  a s  
modified o r  r e i s s u e d  under t h i s  paragraph s h a l l  a l s o  c o n t a i n  any ocher 
requiremenc o f  ehe Act t h e n  a p p l i c a b l e .  

F. Permit  H o d i f i c a c i o n .  Revocat ion.  Reissuance 

Ecology may e s t a b l i s h  s p e c i f i c  s ludge  management requirements  beyczd 
chose i d e n t i f i e d  i n  t h i s  permic by permi t  modif icacion o r  a d m i n i s c r a ~ l - ; c  
o r d e r .  

1. The Permit ree  s h a l l  work c o o p e r a t i v e l y  w i t h  Ecology t o  ensure  ~ 5 2 :  
a l l  i n d u s t r i a l  u s e r s  of t h e  wastewater  creatmenc system a r e  -3  

compliance wi th  t h e  precreacmenc r e g u l a t i o n s  promulgated i n  L O  C E  
P a r t  403 and any a d d i t i o n a l  pre t reacmenc regul!acions t h a t  may be 
promulgated under S e c t i o n  307(b) and r e p o r t i n g  requirements  undz r  
S e c t i o n  308 of the  Federa l  Clean Water Act.  

2- The Permittee s h a l l  perform an industrial u s e r  s u r v e y ,  r e p o r z l ? g ,  
, o r  ocher  a c t i v i t i e s  ( i n d u s z r i a l  u s e r  o rd inance  and l o c a l  l i m i r s  

development) a s  s p e c i f i e d  by Ecology which a r e  necessa ry  f o r  rk.? 
p roper  a d m i n i s t r a t i o n  of a s t a t e  p r e t r e a t m e n t  program. 

Revised: November 6, 1992 
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S7. RESIDUAL SOLIDS : (continued) 

E. -cable Federal 1.aw 

This pennit shall be modified, or alternatively, revoked and reissued to 
comply with any applicable standard or limitation promulgated under . I 

Section 40S(d) (Disposal of Sewage Sludge) of the Clean Water Act, if 
the standard or limitation so issued or approved: 

1. Contains'dlfferent conditions or is otherwise more stringent than 
any condition in the permit; or 

2 .  Controls any pollutant not limited in the permit. 

The Permittee shall comply with the standard or limitation by no later 
than she compliance deadline specified in the applicable regulaizions as I 

required by Section 405(d)(2)(D) of the Clean Warer Act. The p e w i t  as 
modified or reissued under this paragraph shall also contain any other 
requirement of the Act then applicable. 

Permit Modification. Revocation. Reissuance 

Ecology may establish specific sludge management requirements beyond 
those identified in this permit by permit modification or administrztive 
order. 

1. The Permittee shall work cooperatively with Ecology to ensure that 
all industrial users of the wastewater treatment system are in I 

compliance with the pretreatment regulations promulgated in 48 C F X  
Part 403 and any additional pretreatmenc regulations that may be 
promulgated under Section 307(b) and reporting requirements under - I 

Section 308 of the Federal Clean Water Act. 

2. The Permittee shall perform an industrial user survey, reporting, ! 
or other activities (industrial user ordinance and local limits 
development) as specified by Ecology which are necessary for the 
proper administration of a state pretreatment program. 

I 

3. Significant commercial and industrial operations shall not b e  
allowed to discharge wastes to the Permittee's sewerage system 
until they have received prior authorization from Ecology in 
accordance wich RCW 90.L8 and WAC 173-216, as amended. 

6. General Prohibitions - In accordance with 40 CFR Part 403.5(a), 
non-domescic discharges which would pass through the treatment 
works or'interfere with their operation or performance, shall noc 
be discharged into the sewerage system. 
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S  8 .  PRETREARIENT : (con t inued)  

3 .  S i g n i f i c a n t  commercial and i n d u s t 2 i a l  o p e r a t i o n s  s h a l l  n o t  be, 
al lowed t o  d i s c h a r g e  was tes  t o  t h e  P e r m i t t e e ' s  sewerage system 
u n t i l  t h e y  have r e c e i v e d  p r i o r  a u t h o r i z a t i o n  from Ecology i n  
accordance w i t h  RCW 90.48 and WAC 173-216, a s  amended. 

4.  General  P r o h i b i t i o n s  - I n  accordance  w i t h  40 CFR P a r t  4 0 3 . 5 ( a ) ,  
non-domestic d i s c h a r g e s  which would p a s s  through t h e  creacment 
works o r  i n t e r f e r e  w i t h  t h e i r  o p e r a t i o n  o r  performance,  s h a l l  nos 
be d i scharged  i n t o  t h e  sewerage system.  

5 .  S p e c i f i c  P r o h i b i t i o n s . -  I n  accordance  w i t h  40 CFR P a r t  4 0 3 . 5 ( b ) ,  
t h e  fo l lowing  non-domestic d i s c h a r g e s  s h a l l  noe be d i s c h a r g e d  i n t o  
t h e  system. 

a. P o l l u t a n t s  which c r e a t e  a f i r e  o r  exp los ion  h a z a r d  i n  t h e  
POW i n c l u d i n g ,  b u t  no6 l i m i t e d  t o  wastestreams w l t h  a  
c l o s e d  cup f l a s h p o i n t  o f  l e s s  t h a n  140 degrees  Fahrenhe i t  o r  
60 degrees  Cen t ig rade  u s i n g  t h e  t e s t  methods s p e c i f i e d  i n  40 
cm 261. 

b .  P o l l u t a n t s  t h a t  w i l l  cause  c o r r o s i v e  s t r u c t u r a l  damage t o  
t h e  POTW, b u t  i n  no c a s e  d i s c h a r g e s  w i t h  pH lower chan 5 . 0 ,  
u n l e s s  t h e  works is s p e c i f i c a l l y  des igned t o  accommodate 
such d i s c h a r g e s .  

e .  S o l i d  o r  v i s c o u s  p o l l u t a n c s  i n  amounFs vhich w i l l  cause  
o b s t r u c t i o n  t o  t h e  f low i n  t h e  sewers o r  i n  t h e  POTJ  
r e s u l t i n g  i n  I n t e r f e r e n c e .  

d .  Any p o l l u t a n t ,  i n c l u d i n g  oxygen demanding p o l l u c a n c s ,  ( S O D ,  
e c c . )  r e l e a s e d  i n  a  d i s c h a r g e  a t  a  flow r a t e  and/or  

. . pol lucanc  concencracion v h i c h  w i l l  cause i n c s r f 2 r 2 . c e  u c >  
t h e  POTW. 

e .  Heat i n  amounts vhich w i l l  i n h i b i t  b i o l o s i c a l  a c z i v i c : ~  I n  
the  POTW r e s u l t i n s  i n  I n c e r f e r e n c e ,  b u t  i n  no c a s e  hea: i n  
such q u a n c i e i e s  :hat t h e  t empera tu re  a c  the  P O T J  exceed2 
LO 'C  (104'F) u n l e s s  E c o l o g ,  upon requesc  of t h e  Permis==o 
approved i n  v r i t i n g  a l c e r n a c e  temperacure l i m i c s .  

f .  Petroleum o i l ,  nonbiodegradable  c u t ~ i n ~ , o i l ,  o r  produczs sf 
minera l  o i l  o r i g i n  i n  amounts c h a t  w i l l  )cause  i n c e r f e r s c c o  
o r  pass  through. 

g .  P o l l u t a n t s  which r e s u l c  i n  t h e  presence of coxic  g a s e s ,  
v a p o r s ,  o r  fumes v i c h i n  t h e  P O 7 3  i n  a quanc l ty  which 

II cause  a c u t e  worker h e a l t h  and s a f e c y  problems. 

h .  Any t rucked  o r  hau led  p o l l u t a n c s ,  excep t  a t  d i s c h a r s e  ?o in=r  
desFgnated by the  P e r m i t t e e .  
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S8. PRETRE4THENT: (continued) 

5. Specific Prohibitions - In accordance with 40 CFR Part 403.5(b), 
the following non-domestic discharges shall not be discharged into 

4 

the system. 

a. Pollutants which create a fire or explosion hazard in the 
POTW including, but not limited to vastestreams with a 
closed cup flashpoint of less than 140 degrees Fahrenheit or 
60 degrees Ceneigrade using the test methods specified in 40 
CFR 261. 

b. Pollutants that will cause corrosive structural damage to I 

the POTW, but in no case discharges vith pH lower than 5.0, 
unless the wopks .is specif f eally designed to accommodate 
such discharges. 

I 
c. Solid or viscous pollutants in amounts which will cause 

obstruction to the flow in the sewers or in the POTU 
' I  

. resulting in Interference. 

d. Any pollutant, including oxygen dernandlng pollutants, (BOD,. 
I 

etc.) released in a discharge at a flov rate and/or 
pollutant concentration which will cause interference with 
the POTW. 

e. H e a t i n a m o u n t s w h i s h w i l l i n h i b i t b i o l o g i c a l a c t i v i t y i n  
the-POTW resulting in Interference, but in no case heat in j 
such quantities that the temperature at the POTW exceeds 
10'C (104°F) unless Ecology, upon request of the Permittee 

. I  

approved in writing alternate temperacure limits. I 
f. Petroleum oil, nonbiodegradable cutting oil, or products of 

mineral oil origin in amounts that will cause interference 
or pass through. 

g. Pollutants which result in the presence of toxic gases, 
-vapors, or fumes within the P O W  in a quantity which may 
cause acute worker health and safecy problems. 

h. Any trucked or hauled pollutants, except at discharge points ,; 
designated by the Permitsee. I 

S 9 .  ACUTE BIOMONITORINC: 
I 

I 
1 

A. Acure Blomonitorinn (Fffluent), 

Acute toxicity testing of dechlorinated final effluent shall be 
conducted once per quarter for one year for the purpose of 
characterizing the effluent. 
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S9. ACUTE BIOHONITORINC: 

Acute t o x i c i t y  t e s t i n g  of dechlor ina ted  f i n a l  e f f l u e n t  s h a l l  be 
conducted once p e r  qua r t e r  f o r  one y e a r  f o r  t he  purpose of 
cha rac t e r i z ing  t h e  e f f l u e n t .  Tox ic i ty  t e s t i n g  s h a l l  be conducted i n  
accordance with pro tocols ,  monitoring requirements ,  and q u a l i t y  
assurance /qual i ty  con t ro l  (QAIQC) p rocedwes  s p e c i f i e d  i n  this sec t ion .  
The t e s t i n g  s h a l l  be conducted so  as t o  determine a  LC% (concentrat ion 
l e c h a l  t o  50% of the  t e s t  organisms) and an acute  NOEC. These t e s t  
r e s u l t s  a r e  n o t  e f f l u e n t  l i m i t s .  

Tes t ing  s h a l l  b e  conducted us ing  two organisms: 1 )  Rainbow t r o u t ,  
Oncorhynchus mykiss (96 hour s t a t i c  renewal t e s t ,  method: EPA/600/4- 
90/027); and 2)-.Water f l e a ,  Daphnia d u b i s ,  Daphnia pufex o r  Daphnia 
magna (48 hour s t a t i c  t e s t ;  method: EPA/600/4-90[027$. 

Ecology w i l l  a ccep t  whole e f f l u e n t  t o x i c i t y  da t a  produced i n  the  l a s t  
two years  a s  f u l f i l l m e n t  of t h i s  s e c t i o n  i f  i t  meets the information and 
q u a l i t y  c o n t r o l  requirements of  t h i s  s e c t i o n .  

The penn i t t ee  may e l e c t  t o  f u l f i l l  t h e  requirements of t h i s  seccion by 
. demonstrating t h e  e f f l u e n t  causes l e s s  than  20% mor ta l i ty  i n  100% 

e f f l u e n t  v i t h  t h e  cwo spec ies  given above, however, i f  the morra l i ty  
exceeds 20X i n  any t e s t  the permi t tee  w i l l  be sub jec t  to  the f u l l  
requirements of t h i s  seccion.  

The t e s t i n g  s h a l l  begin no l a t e r  than  January 1 5 ,  1993. X wriccen 
r e p o r t  of the t o x i c i t y  t e s t  r e s u l t s  s h a l l  be submit:ed K O  Ecology vichFn 
60 days a f t e r  each sampling i n t e r r a l .  A f i n a l  repor t  on e f f luenc  
c h a r a c t e r i z a t i o n  s h a l l  be submitred t o  Ecology within 90 days a f t e r  :he 
l a s t  sample f o r  e f f l u e n t  cha racce r i za r ion .  This f i n a l  reporc s h a l l  list 
the LC50 and acu te  NOEC data  f o r  a l l  s p e c i e s ,  and submit any i n f o m r t l o r  
on t o x i c i t y  source con t ro l  and c r e a c a b i l i c y  developed during the yezr .  

Ecology may i s s u e  a order  or modify che permit based on the in foma t ion  
provided i n  the f i n a l  r epo r t .  I n  the  absence o f  an order  o r  inodif::a- 
t i o n ,  f o r  the remainder of che p e m i c  cerm, cescing s h a l l  be conduccrd 
q u a r t e r l y  using che most s e n s i t i v e  s p e c i e s ,  de t emined  by Ecology, i n  a 
s i n g l e  d i l u t i o n  screening t e s t  a t  a  d i l u t i o n  spec i f i ed  by E c o l o g .  A. 
minimum of t h ree  r e p l i c a t e s  and a concro l  s h a l l  be run. I f  che tzsz 
cannot s r a c i s t i c a l l y  de t ec t  a 20% d i f f e rence  i n  morkalicy becween =k* 
e f f luenc  d i l u t i o n  r e s u l t s  and che c o n t r o l ,  then the number of r ep l i cac? :  
musr be increased  i n  fu ture  r e s t s  u n t i l  a  20% o r  l e s s  d i f fe rence  i n  
mor t a l i t y  becomes s t a t i s t i c a l l y  s i g n i f  i c a n t .  The mean of these repLi - 
caces w i l l  be compared to the c o n t r o l  mean using the method i n  AppendL:c 
Hc. of Shorr-Term Herhods far  Estimatine the Chronic Toxici* of EEElue-  
ncs and ReceLvlnn Uacers t o  Freshwarer Orzanisms (EP~/600/G-89/001) a t  
che 0.05 l e v e l  of s ign i f i cance .  
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S9. ACUTE BIOMONITORINC: (continued) 

T o x i c i t y  t e s t i n g  s h a l l  be conducted i n  accordance with p ro toco l s ,  
monitor ing requirements,  and q u a l i t y  assuranee /qual i ty  con t ro l  (QA/QC) 
pssceduxes s p e c i f i e d  i n  t h i s  s e c t i o n .  The t e s t i n g  s h a l l  be conducted s c  
as t o  determine a  LC50 (concent ra t ion  l e t h a l  t o  50% ef  the t e s t  
organisms) and an . acu te  NOEC. These t e s t  r e s u l s s  a r e  not  e f f l u e n t  
l f m i t s .  - 

. , -  . . - .  
T e s t i n g  s h a l l  be sondusted using. two organisms: 1 )  Rainbow t r o u t ,  
Oncorhynchus mykfss (96 hour s t a t i c  renewal t e s t ,  method: EPA/600/4- 
98/027); and 2)  Water f l e a ,  Daphnia dub ia ,  Daphnia pulex o r  Daphnia 
magna (48 hour s t a t i c  t e s t .  method: EPA/600/4-90/027). 

Ecology wif f  accept  whole e f f l u e n t  t o x i c i t y  d a t a  produced i n  t h e  l a s t  
two y e a r s  a s  fu l f i l fmene  of t h i s  s e c t i o n  i f  i t  meets the information anc 

a 

q u a l i t y  c o n t r o l  requirements of  t h i s  secgion.  

The p e n n i t t e e  may e l e c t  to  f u l f i l l  t h e  requirements of t h i s  s e c t i o n  by 
demonstrat ing t h e  e f f l u e n t  causes l e s s  than  20% mor t a l i t y  i n  100% 
e f f l u e n t  with t h e  two spec ies  given above, however, i f  the m o r t a l i t y  
exceeds 20% i n  any t e s t  t he  permi t tee  w i l l  be  s u b j e c t  t o  the  f u l l  
requirements  of t h i s  s ec t ion .  7 

The t e s t i n g  s h a l l  begin no l a t e r  than  January 15 ,  1993. A w r i t t e n .  
r e p o r t  of the  t o x i c i t y  t e s t  r e s u l t s  s h a l l  be submitted t o  Ecology wi th i  
60 days a f t e r  each sampling i n t e r n a l .  A f i n a l  r e p o r t  on e f f l u e n t  
c h a r a c t e r i z a t i o n  s h a l l , b e  submit ted t o  Ecology wi th in  90 days a f t e r  the ., 
las t  sample f o r  e f f luene  c h a r a c t e r i z a t i o n .  This f i n a l  r e p o r t  s h a l l  l i s  

I 
che LC50 and acute  NOEC da ta  f o r  a l l  s p e c i e s ,  and submic any informacic 

r 
on e o x i c i t y  source con t ro l  and t r e a t a b i l i t y  developed during the  year .  I 

Ecology may i s sue  a  order  o r  modify the  penn i t  based on the Information 
provided  i n  the f i n a l  r epo r t .  I n  t he  absence of an order  o r  rnodifica- ' I 
t i o n ,  f o r  t he  remainder of the penn i t  term, t e s t i n g  s h a l l  be conducted 
q u a r t e r l y  using the most s e n s i t i v e  s p e c i e s ,  determined by Ecology, i n  a  
s i n g l e  d i l u t i o n  screening t e s t  a t  a  d i l u t i o n  s p e c i f i e d  by Ecology. A 
minimum of s h r e e  r e p l i c a t e s  and a c o n t r o l  s h a l l  be run. I f  t he  t e s t  
cannot  s t a t i s t i c a l l y  d e t e c t  a 20% d i f f e r e n c e  i n  m o r t a l i t y  between the - 
e f f l u e n t  d i l u t i o n  r e s u l t s  and the  c o n t r o l ,  then the  number of r e p l i c a t e  
must be increased  i n  f u t u r e  t e s t s  u n t i l  a  20% o r  l e s s  d i f f e r ence  i n  
m o r t a l i t y  becomes s t a t i s t i c a l l y  s i g n i f i c a n t .  .The mean of these  r e p l i -  1 
c a t e s  w i l l  be compared t o  the c o n t r o l  mean us ing  the  method i n  Appendix 
H. of  Short-Term Methods f o r  Es t imat ing  the  Chronic Toxic i tv  of E f f l u e -  . , 

D t s  and Receivinz Waters to  Freshwater Ornanisms (EPA/600/0-89/001) ac 
t h e  0.05 l e v e l  of s ign i f i cance .  
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S9. ACUTE BIOMONITORING (continued) 

B .  Monitorinn Reauirements 

Tes t ing  s h a l l  be conducted on composite samples of the e f f l u e n t  
except when Ecology o r  the pe rmi t t ee ,  w i t h  Ecology concurrence, 
determines t h a t  grab samples b e t t e r  r e p r e s e n t  t o x i c i t y .  Water 
from t h e  same source (na tu ra l  or s y n t h e t i c )  a s  the water used f b r  
c u l t u r i n g  the  t e s t  organisms should b e  used a s  d i l u t i o n  waeer. 
Samples taken  f o r  t o x i c i t y  t e s t i n g  shou ld  be cooled t o  b degrees 
Celsius  and s e n t  t o  the l a b  immediately. The l ab  should begin the 
t o x i c i t y  t e s t i n g  a s  soon as p o s s i b l e  b u t  no l a t e r  than 36 hours 
a f t e r  t h e  time t h a t  sampling w a s  begun. 

2 .  A l l  t e s t s  s h a l l  measure the  response of t h e  organisms i n  8 percenc 
( con t ro l )  and a s u f f i c i e n t  number o f  e f f l u e n t  d i lu t ions  t o  
accu ra t e ly  determine an LC50 and a c u t e  NOEC. 

3 .  Each m i t t e n  r epo r t  s h a l l  include a l l  r e l e v a n t  information 
ou t l i ned  i n  Sect ion 9 ,  Report P r e p a r a t i o n ,  of Shott-Tenn Methods 
f o r  Est imacb  -_Chron.Le c Eff1 -U  Receiving 
Waters t o  Freshwater Or~anismq,  EPA/600/4-89/001. 

C .  P ro tocols  

The bioassays s h a l l  be conducted i n  accordance wi th  the following 
pro tocols  o r  approved modifications t h e r e o f :  

nethods f o r  Ijeasurinv the Acute Toxic i tv  o f  Ef f luents  to  Freshwater and 
Marine Ornanisrns, EPA/600/b-90/027, 

O U ~ ~ L N  Assurance/Qualitv Control Procedures 

A l l  q u a l i t y  assurance c r i t e r i a  used ( i n c l u d i n g  the  LC50 ca l cu la t ion  
method) s h a l l  b e  i n  accordance with vethods f o r  Heasurine the Acute 
Tox ic i tv  of E f f l u e n t s  t o  Freshwater and Marine Oreanisms, EPA/600/G- 
85/013 o r  approved modifications thereof .  T e s t  r e s u l t s  vhich a r e  not  
v a l i d  (e.g.; c o n t r o l  mor t a l i t y  exceeds accep tab le  l e v e l )  w i l l  no t  be 
accepted and t e s t i n g  must be repeated.  

S10. CHRONIC BIOMONITORINC: 

Chronic Biomonirorine (Effluent) 

Chronic t o x i c i t y  t e s t i n g  of dechlor ina ted  f i n a l  e f f l u e n t  s h a l l  be 
conducted wo times per year f o r  one yea r  f o r  cha purpose of 
c h a r a c t e r i z i n g  t h e  effluent. 
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S10. CHRONIC BIOMON1,TORING: (continued) 

Tox ic i ty  t e s t i n g  s h a l l  be conducted i n  accordance with p r o t o c o l s ,  
monitor ing requirements, and q u a l i t y  assurance /qual i ty  c o n t r o l  (QA/QC) 
procedures  s p e c i f i e d  i n  t h i s  s ec t ion .  

The t e s t i n g  s h a l l  be conducted so  a s  t o  determine t h e  I625 (concentra-  
. t i o n  provid ing  a-' 25% i n h i b i t i o t i  o f  growth o r  reproduct ion i n  t h e  t e s t  - 

organisms) and a  chrbnic-NOEC'. These t e s t  r e s u l t s  a r e  no t  e f f l u e n t  
I f m i t s .  

Tes t ing  s h a l l  be conducted on - .  t he  fo l lowing  . . two organisms: - .  
Fathead minnow: Pimephales promelas and 
Water f l e a :  Ceriodaphia dubia 

Ecologgr w i l l  accept  whole e f f l u e n t  chronic  b ioassay  d a t a  produced i n  the 
las t  two yea r s  a s  f u l f i l l m e n t  of t h i s  s e c t i o n  i f  it meets the  
in fonna t ion  and q u a l i q  con t ro l  requirements  of t h i s  s e c t i o n .  

The t e s t i n g  s h a l l  begin no l a t e r  t han  A p r i l  15 ,  1993. A w r i t t e n  r epo r t  
o f  t h e  t o x i c i t y  t e s t  r e s u l t s  s h a l l  be submit ted t o  Ecology v i t h i n  
68 days a f t e r  each sampling i n t e r v a l .  A f i n a l  teporc  on e f f l u e n t  
c h a r a c t e r i z a t i o n  s h a l l  be submitted t o  Ecology wi th in  90 days afeer :he 
l a s t  sample f o r  e f f l u e n t  charactet izat- ion.  This f i n a l  r e p o r t  s h a l l  l i s t  
t h e  IC25 and NOEC da ta  f o r  a l l  spec i e s  and t e s t s  and d e t a i l  any 
in fonna t ion  on the  r e s u l t s  of any source  c o n t r o l  o r  t r e a t a b i l i t y  e f f o r t s  
dur ing  t h e  yea r .  

Ecology may i s sue  a  order  o r  modify t h e  permit  based on t h e  information t 

provided i n  ehe f i n a l  r epo r t .  I n  the  absence of an order  o r  rnodifica- I 

t i o n ,  f o r  t h e  remainder of the  permit  t e w ,  t e s t i n g  s h a l l  be conducted 
semi-annual ly us ing  the most s e n s i t i v e  spec i e s  i n  a s i n g l e  d i l u t i o n  
sc reen ing  t e s t  a t  a  d i l u t i o n  s p e c i f i e d  by Ecology. A minimum of three  
r e p l i c a t e s  and a  con t ro l  s h a l l  be run. I f  t h e  t e s t  cannot  s t a t i s t i c a l l y  
d e t e c t  a 201 d i f f e r ence  i n  mor t a l i t y  between the  e f f l u e n t  d i l u t i o n  and 
t h e  c o n t r o l ,  then  the  number of r e p l i c a t e s  must be increased  i n  fu tu re  
t e s t s  u n t i l ' a  20% o r  l e s s  d i f fe rence  i n  m o r t a l i t y  becomes s t a t i s t i c a l l y  
s i g n i f i c a n t .  The mean of these  replicates v f l l  be compared t o  the 
c o n t r o l  mean using the methad in Appendix H .  of Shorr-Term Methods fo r  
Estbrnacia~ the C h ~ d c  Toxfclcv af  Effluents and Reeeivina. U a t e r s  t o  
Freshwater Oraanismg (EPA/600/4-89/001) at the 0.05 level of 
s i g n i f i c a n c e .  

B .  f l on i to r ine  Reauirernentg 

1. Tes t ing  s h a l l  be conducted on composite samples of t he  e f f l u e n t  
except  when Ecology o r  the pe rmi t t ee ,  wi th  Ecology concurrence, 
determines chat  g rab  samples b e t t e r  r ep re sen t  t o x i c i t y .  Uacer 
from the  same source ( n a t u r a l  o r  s y n t h e t i c )  a s  the water used for  
c u l t u r i n g  the t e s t  organisms should be used a s  d i l u t i o n  water .  
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S l o e  CHRONIC BIOMONITORING: (continued) 

Samples taken f o r  r o x i c i t y  t e s t i n g  s h a l l  be cooled t o  4 degrees 
C e l s i u s  and sen t  t o  the l a b  immediately. The lab should begin the 
t o x i c i t y  t e s t i n g  a s  soon a s  p o s s i b l e  b u t  no l a t e r  than 36 hours 
a f t e r  t h e  time t h a t  sampling was begun. 

2.  All.tests shall measure the  -response of the  organisms i n  0 percewc 
( c o n t r o l )  and a s u f f i c i e n t  number of  e f f l u e n t  d i l u t i o n s  t o  
a c c u r a t e l y  determine an IC25 and an NOEC. 

3 .  Each w r i t t e n  r epo r t  s h a l l  i nc lude  a l l  r e l evan t  information 
o u t l i n e d  i n  Sect ion 9 ,  Report P repa ra t ion ,  of Short-Term Methods 

The toxicity  t e s t s  s h a l l  be conducted i n  accordance with she fol lowing 
p r o t o c e f s  o r  approved modifications the reo f :  

Short-Term nethods f o r  Esrbtatin~ the Chranie Toxkeicp of 
Eff luents  and Reee lvlnn Varers to Freshwater Orcanisms , EPA/600/4 - 
89/001. 

Shart-Term. Methods fo r  Escfmatfnp: the Chronic Toxic% tv of 
Jffluenes and Receivin~ W a t e r s  ta Martne and Estuarine Oreanlsms. 
EPA/600/&- 87/028, 

Annual Book of &STY Standards. Section 11. Vacer and Enviramenta'  
Technoloey, Volume 11.04 B io log ica l  E f fec t s  and Envirsnmental 
Fa t e .  

D .  Qualirv Assurance/Oualltv Control Procedures 

The Permi t tee  s h a l l  follow the q u a l i t y  assurance procedures d iscussed  i: 
t he  p ro toco l s  c i t e d  i n  t h i s  s e c t i o n ,  o r  approved modif icat ions t h e r e o f .  
T e s t  r e s u l t s  which a re  not  considered v a l i d  ( i . e . ,  excessive c o n t r o l  
m o r t a l i t y ,  o r  inadequate con t ro l  growth o r  reproduct ion)  v i l l  no t  be 
accepted  by Ecology and che t e s t ( s )  s h a l l  be repeared.  
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GENERAL CONDITIONS 

GI- Discharep Violations: 

A11 discharge and activities authorized by this permit shall be consistent 
with the terms and conditions of this pennit. The discharge of any pollutant 
more frequently than, or at a concentration in excess of, that authorized by 
this permit shall constitutg.-a -violation of the terms and conditions of this 
permit. . - -  

G 2 .  Prover O~eration and Maintenance : 

The Permittee shall at all times properly operate and maintain all facilities 
and systems of collection, treatment, and control (and related appurtenances) 
which are installed or used by the Permittee for pollution control. 

G3. Reduced Production for C o ~ u U a n c e ~  

The Permittee, in order to maintain compliance with its permit, shall control 
production and/or all discharges upon reduction, loss, failure, or bypass of 
the treatment facility until the facility is restored or an alternative method 
of treatment is provided. This requirement applies in the sieuation where, 
among other things, the primary source of power of the treatment facility is 
reduced, lost, or fails. 

If for any reason, the Permittee does not comply with, or will be unable to 
comply with, any of the discharge limitations or ocher conditions specified in 
the pennit, the Permittee.shal1, at a minimum, provide Ecolog of Ecology 
(Department) with the following information: 

A. Adescriptionofthenacure andcause ofnon-compfiance, includingthe 
quantity and quality of any unauthorized waste discharges; 

B. The period of non-compliance, including exact dates and times and/or the 
anticipated time when the Permittee will return to compliance; and - 

6. The steps taken, or to be taken, to reduce, eliminate, and prevent 
recurrence of the non-compliance. 

In addition, the Permittee shall take immediate action to stop, contain, and 
clean up any unauthorized discharges and take all reasonable steps to minimize 
any adverse impaccs to waters of the. state and correct the problem. The 
Permittee shall nocify Ecology by telephone so that an investigation can be 
made to evaluate any-resulting impacts and the corrective actions taken to 
determine if additional action should be taken. 
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Non-comoliance Notification: (continued) 

In the case of any discharge subject to any applicable toxic pollutant 
effluene standard under Section 307(a) of the Clean Water Act, or which could 
constitute a threat to human health, welfare, or the environment, 40 Cm Part 
122 requires that the information specified in Sections G4.A., G4.B., and 
G&.C., above, shall be provided not later than 24 hours from the time the 
Permittee becomes aware of the circumstances. If this information is provided 
orally, a written submission covering these points shall be provided within 

' five days of the time the Permittee becomes aware of the circumstances, unless 
Ecology waives or extends this requirement on a case-by-case basis. 

Compliance with these requirements does not relieve the Perpittee from 
responsibility to maintain continuous compliance with the conditions of this 
p e w i t  or the resulting liability for failure to comply. 

G5. Bvsass Prohibf ted: 

The intentional bypass of wastes from all or any portion of a treatment works 
is p~ohibited unless the following four conditions are met: 

A. Bypass is: ( 1 ) u n a v o i d a b l e t o p r e v e n t l o s s  of life, personalinjury, or 
severe property damage; or (2) necessary to perform construction or 
maintenance-related activities essential to meet the requiremencs of :ho 
Clean Water Act and authorized by administrative order; 

3 .  There are no feasible alternatives to bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, 
maintenance during normal periods of equipment down time, or temporary 
reduceion or termination of production; 

C. The Permittee submits necice of. an unanticipated bypass to Ecology in 
accordance with Condition C4. Where the Pennittee know or should have 
known in advance of the need for a bypass, this prior notification shail 
be submitted for approval to Ecology, if possible, at least 30 days 
before the date of bypass (or longer if specified in the special 
conditions) ; - 

D. The bypass is allowed under conditions determined to be necessary by 
Ecology to minimize any adverse effects. The public shall be notified 
and given an opportunity to comment on by-pass incidents of significant 
duration, to the extent feasible. 

"Severe property damage" means substantial physical damage to property, 
damage to the treatment facilities which would cause them to become 
inoperable, or substantial and permanent loss of natural resources wb.::h 
can reasonably be expected to occur in the absence of a bypass. Severe 
property damage does not mean economic loss caused by delays in 
production. 
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G5. Bvuass Prohibited: (continued) 

After consideration of the factors above and the adverse effects of ehe 
proposed bypass, Esofegy will approve or deny the request; ~pproval of 
a request to bypass will be by administrative order under RQ9 90.48.120. 

G6. Rieht of Entrv: 
.. . :.. . . .  

The Permittee shall allow an authorized representative of Ecology, upon the 
presentation of credentials and suck other documents as may be required by 
law: 

A. To enter upon the premises where a discharge is located or where any 
records must be kept under the terms and conditions of this permit; 

B. To have access to and copy at reasonable times any records that must be 
kept under the-terms of the pewit; 

C. To inspect at reasonable times any monitoring equipment or method of 
monitoring required in the permf t; 

D. To inspect at reasonable times any collection, treatment, pollution 
management, or discharge facilities; and 

E. To sample at reasonable times any discharge of pollutants. 

The Permittee shall submit a new application or supplement to the'previous 
application where facilicy expansions, production increases, or process 
modifications will (1) result in new or substantially increased discharges of 
pollutants or a change in the nature of the discharge of pollutants, or (2) 
viofaces the terms and conditions of this pewit. 

G8. Pennit Modified or Revoked; 

After notice and opportunity for public hearing, this permit may be modified, 
terminated, or rgvoked during its term for case as follows: 

- 
A. Violation of any terms or conditions of the pennit; 

B. Failure of the Pennictee to disclose fully all relevant facts or 
misrepresentations of any relevane facts by the .Pennittee during the 
permit issuance process; 

C. A change in any condition that requires either a temporary or a 
permanent reduction or elimination sf any discharge controlled by the 
permit; 
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Permit HodLfied o r  Revoked: (cont inued)  

D .  Information i n d i c a t i n g  t h a t  t he  pe rmi t t ed  discharge poses a t h r e a t  t o  
human h e a l t h  o r  wel fare ;  

E .  A change i n  ownership o r  c o n t r o l  of  t he  source;  o r  

F. Other causes l i s t e d  i n  40 CFR P a r t  122.62 and 122.63. 

Permit modi f ica t ion ,  revocat ion and r e i s s u a n c e ,  o r  terminat ion may be  
i n i t i a t e d  by Ecology o r  requested by any i n t e r e s t e d  person. 

A Permit tee who knovs o r  has reason t o  b e l i e v e  t h a t  any a c s i v i t y  h a s  occurred 
o r  w i l l  occur which would c o n s t i t u t e  cause  f o r  modif icat ion o r  r evoca t ion  and 
re i ssuance  under Condition C8 o r  40 CFR P a r t  122.62 muse r epor t  such  p l a n s ,  o r  
such information,  t o  ' ~ c o l o g y  so  t h a t  a d e c i s i o n  can be made on whether a c t i o n  
eo modify o r  revoke and r e i s sue  a permi t  w i l l  be required.  Ecology may then 
r e q u i t e  submission of a new app l i ca t ion .  Submission of such a p p l i c a t i o n  does 
no t  r e l i e v e  t h e  d ischarge  of the  duty t o  comply with the e x i s t i n g  permi t  u n t i l  
it is  modified o r  r e i s sued .  

C l O .  Toxic Po l lu t an t s :  

I f  any app l i cab le  t ox ic  e f f l u e n t  s t anda rd  o r  p roh ib i t i on  ( inc lud ing  any 
schedule of compliance spec i f i ed  i n  such e f f l u e n t  s tandard o r  p r o h i b i t i o n )  i s  
e s t a b l i s h e d  under Sec t ion  387(a) of t h e  Clean Water Act f o r  a t o x i c  p o l l u t a n t  
and t h a t  s tandard  o r  p roh ib i t i on  i s  more s t r i n g e n t  than any l i m i r a t i o n  upon 
such p o l l u t a n t  i n  the permit ,  Ecology s h a l l  i n s t i t u t e  proceedings t o  modify o r  
revoke and r e i s s u e  the  permit to  conform t o  the  tox ic  e f f l u e n t  s t a n d a r d  o r  
p r o h i b i t i o n .  

G 1 1 .  ??an Review Required: 

P r i o r  t o  cons t ruc t ing  o r  modifying any wastewater con t ro l  f a c i l i t i e s ,  d e t a i l e d  
p lans  s h a l l  be submit ted t o  Ecology f o r  approval  i n  accordance w i t h  Chapter 
173-240 WAC. Facilities s h a l l  be cons t ruc t ed  and operated i n  accordance w i g h  
t he  approved p l an .  

Cl2. Other Requirements of LO CFR;  

A l l  o the r  requirements of 40 CFR P a r t  122.41 and 122.42 a re  incorpora ted  i n  
t h i s  permit by r e fe rence .  

C13. Cornuliance U l t h  Other Laws and S t a t u t e s :  

Nothing i n  the  permit  s h a l l  be construed as excusing the  Permit tee from 
compliance with any appl icable  f e d e r a l ,  s t a t e ,  o r  l o c a l  s t a t u t e s ,  o rd inances ,  
o r  r egu la r ions .  
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- 
Glb. Additional Monitorine: 

Ecology may es tab l i sh  spec i f i c  monitoring requirements i n  addition t o  those 
contained i n  t h i s  by administrative order o r  permit modification. 

G15. Revocation f o r  Non-Pavment of Fees: I 

Ecology may revoke t h i s  permit i f  the permit fees  es tabl ished under Chapter . 
173-224 WAC a r e  no t  paid. 

G 1 6 .  Removed Substances: 

Collected screenings,  g r i t ,  so l ids ,  sludges, f i l t e r  b a c b a s h ,  or other 
polbutants removed-in the course of treatment or  control  of wastewaters s h a l l  
not  be resuspended or  reintroduced t o  the f i n a l  e f f l uen t  stream for  discharge 
t o  s t a t e  waters. 

The Permittee m u s t  reapply, fo r  permit renewal, a t  l e a s t  180 days p r i o r  t o  the I 

spec i f i ed  expira t ion date of t h i s  permit. 
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