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EXECUTIVE SUMMARY 

This technical report describes the evaluation of alternatives for wastewater treatment for 
the Fall City business district, and presents recommendations of the King County Fall 
City Stakeholders Group to solve the existing wastewater treatment problem in the area. 
King County staff environmental issues, facilitation staff and the County's technical 
consultant for the study, Gray & Osborne, Inc., assisted the Stakeholders Group in 
considering a range of alternative solutions, including existing individual onsite septic 
tank and drainfield repair and management, cluster and community drainfields, and a 
centralized community sewer system/centralized treatment plant. 

BACKGROUND 

The Metropolitan King County Council passed Motion 10960 on June 12,2000 (see 
Appendix A) directing the Executive to convene a Stakeholders Group to research and 
recommend solutions to the existing wastewater treatment problem in the Fall City 
business district. The Stakeholder appointments were confirmed by the Council May 7, 
2001, and the first Stakeholders Group meeting took place on May 9,2001. 

The Stakeholders Group held six public meetings in Fall City during the period of May, 
June, and July 2001 to discuss the range of possible alternative solutions. After being 
hired by the County at the end of May 2001, Gray & Osborne and its subconsultants, 
Aqua Test and HWA Geosciences, reviewed existing documents relating to the project, 
including the Fall City Wastewater Facilities Plan (2nd Draft, May 1991 by RW Beck 
and Associates), the Fall City Subarea Plan 1999, and the Fall City Water District Water 
System Plan 1999, performed a field assessment~evaluation of the existing onsite systems 
in the business district, and presented preliminary findings to the stakeholders group at 
two public meetings, June 13 and June 20. 

Gray & Osborne completed and delivered a draft report to County staff on July 3,2001 
with several alternatives for resolving wastewater treatment. This draft report was 
presented and discussed at the stakeholder group meeting on July 11,2001. In response 
to comments at that meeting, Gray & Osborne revised the summary cost tables 
comparing the alternatives to distinguish collection system from treatment and disposal 
costs, and to estimate costs on an equivalent residential unit 
(ERU) basis. The revised tables were delivered to County staff on July 16,2001. 
Gray & Osborne prepared and delivered the final revised report to County staff on 
August 1,2001, per the original schedule defined for the study in Motion 10960. 

KEY FINDINGS 

For purposes of this study, at the May 3oth meeting, the Stakeholders divided the business 
district into a Phase 1 area, comprising the parcels fronting the Redrnond - Fall City Road 
(SR202), plus a few parcels on both sides of the Preston - Fall City Road near the 
intersection of the two roads (36 parcels total), and a Phase 2 area, comprising parcels 
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south of the alley between SR202 and SE 43rd Street (16 parcels total). Phase 1 consists 
almost entirely of commercial properties, and Phase 2 consists mainly of residential 
properties which are zoned for potential business uses should sewer service become 
available. Please see Figure 2-6 Fall City Business District ParcelIZoning Map for a 
depiction of the Phase 1 and 2 areas. 

Using parcel maps, zoning records, metered water use records from the Fall City Water 
District, and field observations, current wastewater strengths and flows for the business 
district were estimated by the technical consultants, and future flow projections were 
made for 52 parcels of property comprising the Phase 1 and Phase 2 areas. The minimum 
flow projection for each area (Phase 1 and Phase 2 areas) was defined as the current 
metered water use of all the parcels in the area plus 20%. The maximum flow projection 
was defined as double the minimum flow projection; and the intermediate flow projection 
was defined as the average of the minimum and maximum flow projections. The Phase 1 
minimum flow projection was approximately 27,800 gallons per day (gpd). Please see 
Tables 4-7 and 4-8, Flow Projections for Phase 1 and Phase 1 and 2, for the flow amounts 
of each projection. 

The potential for onsite treatment and disposal was assessed for the 36 parcels in the 
Phase 1 area, and for the 16 parcels in the Phase 2 area. For the Phase 1 area, it was 
determined that most of the businesses do not have enough land available to provide 
adequate onsite wastewater treatment in accordance with existing codes, and that less 
than a quarter of the current wastewater flow can be adequately treated and disposed of 
via individual onsite septic systems at each business property, even assuming that non- 
conforming repairs to several existing onsite systems could be made (see Table 5-2, 
Current Onsite System Flows Handled by Available Treatment Options). 

Stakeholder and public questions and comments were addressed by the technical 
consultant team via presentations at the public meetings and in the report. The 
alternatives developed in Chapter 5 were selected to address the stakeholder concerns 
such as preservation of the rural character of the town, affordability, fairness of 
distribution of costs, and long term adequacy of any solution in terms of allowing flexible 
business uses and adequate business growth. 

It was determined that a wastewater management entity of some kind needs to be 
developed to serve the Fall City business district. Such an entity would not only operate 
and maintain the wastewater system, it would also facilitate the securing of loan and 
grant funding to pay system capital costs, and provide an entity to assess monthly fees to 
cover operation & maintenance (O&M) costs for the system. A range of options exists as 
to the type of management entity that might be utilized, including: 

(1) The Fall City Water District (FCWD) becoming a water and sewer district, 

(2) formation of a property owners association, backed by a secondary public 
agency such as King County, or the FCWD, 
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(3) formation of a sewer district, and 

(4) inclusion of the system in King County Metro sewer system. 

The development of a wastewater management entity is an important next step in the 
process of finding a solution to the business district's wastewater management problem. 

COST ESTIMATES 

Tables 6-lA, B, and C in Chapter 6 present summary cost estimate comparisons for the 
alternatives for three (3) different flow projections, representing minimum, intermediate, 
and maximum flow projections. Included are estimates of both capital and O&M costs 
for each alternative. The cost estimates assume that new facilities will be constructed 
using a public works bidding and construction process. Total capital cost estimates 
(including collection, treatment, and disposal costs) for the Phase 1 minimum flow 
projection of 27,800 gpd range from $2.5M for Alternative 4D (package plant with a 
conventional drainfield), to $2.9M for Alternative 4A (centralized recirculating gravel 
filter [RGF] treatment plant with a subsurface drip irrigation drainfield). For the Phase 1 
& 2 maximum flow projection of 70,800 gpd, the total capital cost estimates range fiom 
$3.6M to $5.1M for these same alternatives. 

Annual O&M cost estimates for the Phase 1 minimum flow projection of 27,800 gpd 
range from $37,600 for Alternative 4A (the centralized RGF plus subsurface drip 
irrigation drainfield), to $103,800 for Alternative 4B (a centralized class A reuse facility 
with disposal via rapid infiltration). For the Phase 1 & 2 maximum flow projection of 
70,800 gpd, annual O&M cost estimates range from $52,200 to $159,900 for these same 
alternatives. 

Comparison of these tables shows that there is little difference in the capital costs of 
alternatives, especially for the Phase 1 minimum flow projection of 27,800 gpd, and that 
Alternative 4A, a centralized RGF with subsurface drip irrigation disposal, has the 
highest capital cost but also the lowest annual O&M costs for all flow projections. The 
relatively higher capital costs of alternative 4A are due to three factors unique to this 
alternative: 

(1) the additional cost of aerobic treatment units (ATUs) needed for 
pretreatment of high strength wastewater flows from seven properties has 
been included, 

(2) higher land costs associated with the large land area required for 
subsurface drip irrigation drainfields, and 

(3) the high cost of the pressure-compensating drip tubing installed in the 
drainfield. The relatively lower O&M costs for Alternative A are due to 
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the lower labor requirements associated with this mechanically simple 
treatment plant, and fewer monitoring needs under a State Waste 
Discharge (SWD) permit for discharge to ground water, relative to a class 
A reuse facility (Alternative B), and relative to a package plant with a 
river outfall (Alternative 4C) and its associated National Pollutant 
Discharge Elimination System (NPDES) permit. 

RECOMMENDATIONS AND ALTERNATIVES 

The Stakeholders evaluated the wastewater system alternatives described in Chapter 5 
and summarized with cost estimates in Chapter 6, and submitted their recommendations 
and comments to the project facilitator. Their recommendations and comments were 
compiled and discussed at the July 25, 2001 Stakeholders meeting. A separate 
transmittal of the Stakeholder's recommendations will be delivered to King County. 

IMPLEMENTATION ISSUES AND RECOMMENDATIONS (NEXT 
STEPS) 

The following list represents Gray & Osborne's understanding of the Stakeholders 
recommendations, and parallels the recommendations in the Stakeholders letter. 

1. Engage the Dept. of Ecology in the project planning process, to include discussion 
of environmental permitting, Snoqualmie River 303(d) listing and TMDL issues 
for both point and non-point sources. 

2. Pursue water quality sampling and testing of groundwater and surface water in 
and around the downtown business district to characterize the nature and extent of 
any pollution arising from the existing onsite septic systems in the business 
district. Evaluate the results of the water quality characterization study for 
compliance with current regulations, including the Snoqualmie River Total 
Maximum Daily Load (TMDL), and its associated Nonpoint Action Plan (see 
Appendix J and K). 

3. Resolve any planning and growth management issues with King County 
Department of Development and Environmental Services. Concerns expressed 
include: community vs. public sewers and the feasibility of alternatives under 
GMA. The Stakeholders requested at the July 25,2001 meeting that the 
feasibility of a tightline (force main) connection to an existing sewer system, such 
as that of the Sarnrnamish Plateau Water and Sewer District, be evaluated with 
respect to GMA, current regulations and technical requirements. This evaluation 
would be made prior to selection of the preferred alternative. 

4. Develop and implement a Management Plan for the administration, planning, 
operations and funding for the selected alternative. This plan will identify and 
describe the management entity that would own and operate the new facilities. 
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5 .  Prepare a detailed Funding Options and Financing Study. 

6 .  Prepare an Engineering Report/Facilities Plan per WAC 173-240-050 to evaluate 
and identify the site-specific alternative to meet the needs of the Fall City 
Stakeholders. The report will build on the existing technical report and provide 
site specific preliminary engineering evaluations to include phasing, financing, 
permitting, and SEPA. The report will address various treatment processes to 
include the process described in Mr. Bernard's letter of June 27,2001. The 
detailed financing study will be included in the Engineering Report, after the 
preferred alternative is selected. 

7.  Once the Engineering Report is approved, apply for loans and grants from the 
Funding Agencies identified in the Report. 
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CHAPTER 1 

INTRODUCTION AND BACKGROUND 

Fall City is a rural community located at the confluence of the Snoqualmie and Raging 
Rivers in central King County. Fall City is an old community, dating back one hundred 
years. A traditional wastewater management system infrastructure of private septic tanks 
and drainfields has developed within the town, and most onsite systems were installed 
prior to the Department of Health's minimum lot standard which requires up to % acre of 
land per septic system for the most permeable soils. There is concern among the 
residents and regulatory agencies that the current system may not be adequate to protect 

~ - 

public health and the environment, especially in the commercial area. The community 
businesses produce a larger amount of wastewater than single family residences, and 
have small lots for septic systems with a high percentage of impervious area. This report 
will evaluate alternatives the business community of Fall City can employ to manage 
their wastewater in compliance with current regulations. The study will describe, 
evaluate, and provide preliminary design criteria and cost estimates for septic systems 
management programs, onsite systems, clustered systems, a community drainfield, 
alternative wastewater treatment technologies. 

Fall City has been the focus of planning efforts in the last decade. In 1990, RW Beck and 
Associates developed a Wastewater Facilities Plan, in 1998, the Fall City Water District 
completed the Wellhead Protection Plan for the area, and in 1999, King County 
developed the Fall City Sub-area Plan. 

WASTEWATER FACILITY PLAN, 1990 

King County began this planning process in November 1989 due to concern that 
inadequate septic systems in the commercial area were contaminating the Snoqualmie 
River. It was concluded that there were many inadequate septic systems, and that the 
area should be sewered as soon as financially feasible. The plan was extended to include 
the residential areas surrounding the commercial area in hopes to secure the needed 
funding. The Plan recommended installing gravity sewers to convey wastewater to a 
Sequencing Batch Reactor Wastewater Treatment Plant that would discharge the effluent 
into the Snoqualmie River. The community was opposed to this plan, fearing that sewers 
would lead to unwanted growth and impose too high a financial burden on the 
community. Consequently, no change to the existing wastewater management system 
was constructed. 
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FALL CITY SUBAREA PLAN, 1999 

This plan was developed by King County as a part of the Growth Management Act 
planning process. Fall City was included in the Snoqualmie Valley Community Plan as 
one of three "Rural Towns". Therefore it was zoned with higher density than other rural 
areas to enable continued growth of the Fall City area. The subarea plan makes 
recommendations to amend several policies and the land use map in the King County 
Comprehensive Plan, the zoning map, and zoning code (King County Code Title 21A). 
The goal of the zoning in Fall City is to direct development in the manner the majority of 
the residents of Fall City desire. They place high value on the rural character of their 
town, its small, compact size, and the local ownership of businesses. In order to maintain 
this quality, the only commercial zoning granted was the area that is already commercial, 
although the adjacent parcels have the option to convert from residential to commercial 
for a specified business type. 

BACKGROUND 

Due to public rejection of the plan for the installation of public sewers, the 1990 Plan was 
not implemented. Little has been done in the last 10 years to address the wastewater 
management concerns in the commercial area, but it is still a problem. Currently, due to 
inadequately sized septic systems in the commercial area, business owners are unable to 
expand their operations, or sell the property to another business venture because in order 
to get new operating permits, facilities must comply with current onsite wastewater 
disposal codes. Unless new facilities are installed, the business community will lose any 
ability to improve its economic viability while protecting public health and local surface 
and ground waters. As current systems fail, the businesses they serve will have to 
downsize, change business, or close, because the lots are not large enough to comply with 
present-day minimum lot size standards. However, another concern may be that 
increasing Fall City's ability to manage wastewater will promote unwanted growth. The 
Fall City community has seen nearby regions such as Redmond become suburbanized, 
and is making every effort to prevent similar changes from happening to Fall City. The 
negative response to the 1990 Plan was partly due to the issue of financing the potential 
project, and many people were concerned that low income and fixed income residents 
would be unable or hard pressed to come up with the required payments for construction 
and operation and maintenance of the new system. By reducing the project area to only 
include the business area, it is hoped that these concerns will be reduced. These 
conflicting concerns will come into play when the Stakeholder Group decides which 
wastewater management process to use, and the capacity to size the system for. 

Gray & Osborne, Inc. has been retained by King County to provide technical assistance 
to the Stakeholder Group by identifying and evaluating a range of options for wastewater 
management within the Fall City Business Community. The study includes evaluation of 
septic system management program, community drainfield(s), and alternative centralized 
wastewater treatment and disposal technologies. Each option is assessed for 
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effectiveness, feasibility, compliance and cost. The final draft report will be submitted to 
the Stakeholder Group by August 1,2001. The Stakeholder Group, facilitator, and Gray 
& Osborne will meet four times in May and July, 2001, to keep the process on track and 
to assist the Stakeholders in reaching consensus on a recommended plan. 
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CHAPTER 2 

STUDY AREA ENVIRONMENT 

LOCATION 

AREA LOCATION 

Fall City is located in the Snoqualmie River Valley in central King County, 8 miles north 
of Interstate 90. This is designated as Section 15, Township T24N, Range R7E. 

As stated in the subarea plan, "The Rural Town boundaries of Fall City adopted in the 
1989 by King County are: Snoqualmie River on the north, Raging River on the northeast, 
SE David Powell Road and Lake Alice Road SE on the east, SE 56th St. on the south, 
Preston-Fall City Road and 32gth Way SE on the southwest, SE 48th St and SE 46th St. 
and 326th Ave. SE at the central westside, and 321" Ave. SE at the northerly portion of 
the west side. This encompasses nearly 700 acres of land." 

The area to be evaluated in this study is the commercial district, which sits along State 
Route 202, just south of the Snoqualmie River, bounded on the east by the Raging River 
at its inlet into the Snoqualmie River. Please see Figure 2-1 for a location map. 

DEMOGRAPHICS 

TAKEN FROM THE SUBAREA PLAN 

"The 1990 United States Census reported a population of 3,888 and 1,395 housing units 
within Census Tract 326.00. Fall City is not an incorporated city and census information 
is not available specifically for the area encompassed by the Rural Town boundaries. 
Fall City, however is within an area identified in the census as a "Census Designated 
Place" and the 1990 population was reported as 1,850. The 1997 population estimate for 
Census Tract 326.00 is approximately 4,500, with about 1,700 housing units. About half 
of this may be within the current boundaries of the Rural Town of Fall City. Based on 
1 997 data from the Washington State Employment Security Department, the total 
employment level in Census Tract 326.00 was about 1,100 jobs. Of these, there were 
about 700 jobs in the government and education sector and some 400 private sector jobs." 

AREA DESCRIPTION (FROM THE 1990 WASTEWATER FACILITY PLAN; 
RW BECK) 

Various natural features of the study area location are discussed below, such as climate 
and precipitation, geology, soils, critical areas, flood plains, wetlands, air quality, and 
surface and ground water resources. Information on the public utilities available in the 
area is also discussed. 
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CLIMATE AND PRECIPITATION 

The climate of the Fall City area is a mid-latitude, west coast maritime type. Mean 
temperatures range from about 38°F in January to 63OF in July. Precipitation records are 
not available for the Fall City area; however, such records are available for two nearby 
locations, Carnation and Snoqualmie Falls. Carnation receives an average of 46 inches 
precipitation per year, while Snoqualmie Falls receives considerable more, about 60 
inches per year. The majority of the precipitation at both locations occurs during late fall, 
winter, and early spring as rainfall. Potential evapotranspiration exceeds precipitation in 
the Fall City area during only about three months of each year. 

RIVER BASINS AND FLOODPLAINS 

The Fall City Planning Area borders the Snoqualmie River. The Raging River, which 
flows through the southeast portion of Fall City, joins the Snoqualmie River just east of 
the commercial district. The Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Map (FIRM) Panel Number 53033C 0709 (5-20-96) indicates that the 
central business area of the City lies within the Regulatory Floodway of the Snoqualmie 
River (Figure 2-2). This places significant federal, state and county restrictions on 
development activities in this area, which will be discussed later in this Report. The 
much narrower Raging River floodplain transverses southeast Fall City. The Snoqualmie 
River and its tributaries are classified by the State Department of Ecology (Ecology) as 
Class A waters. The Snoqualmie River is listed on the 303(d) list for temperature, but 
has not been listed for the other tested parameters of fecal colifonn, pH, or dissolved 
oxygen. 

TOPOGRAPHY AND GEOLOGY 

The commercial area and most older housing is located on the alluvial plain located at the 
confluence of the Snoqualmie and Raging Rivers. The soils in the areas are classified as 
Type 1, which are coarse sands and gravel, and are highly permeable. Hills rise about 0.5 
mile to the south of Fall City to over 1,000 feet. See Figure 2-3. 

HYDROGEOLOGY 

According to the 1990 Wastewater Facilities Plan, the entirety of Fall City is underlain 
by two aquifers. The first is a shallow aquifer within the younger alluvial deposits. The 
second is a deeper aquifer, confined by fine grained, lacustrine recessional outwash 
deposits from which the Fall City Water District obtains drinking water. Flow between 
the two aquifers is believed to be negligible. Groundwater generally flows north from the 
hills towards the Snoqualmie River. The uplands serve as recharge areas throughout the 
year, and the Snoqualmie and Raging Rivers may recharge the shallow aquifer 
seasonally. The water table under the commercial area is approximately 30 feet below 
groundlevel, and most likely experiences seasonal fluctuations. The rate of horizontal 
groundwater flow was estimated to vary from about 0.23 to 11 1 feet per day, based on 
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soil porosity, hydraulic conductivity and hydraulic gradient. A reasonable average 
estimate is 5 feet per day, however this number should be used with caution due to area 
variability. Excerpts from the 1991 Facility Plan relating to hydrogeology are included in 
Appendix B, and additional hydrogeological data is available in a report by CH2M Hill in 
Appendix C. 

VEGETATION 

Areas of unaltered native vegetation do not exist in the commercial area. There are no 
known occurrences of endangered, threatened or sensitive plant species in or near the 
commercial area. 

FISHERIES 

The lower main stem of the Snoqualmie River below Snoqualmie Falls is an important 
spawning area for anadromous fish. Four Pacific salmon species - Chinook, coho, pink 
and chum salmon - spawn and rear in this area. The major spawning species is pink 
salmon. Sockeye, steelhead, cutthroat, and Dolly Varden trout are also present in 
significant numbers. 

Spawning characteristics vary by species. Coho generally pass through the main stem, 
spawning in the tributary streams. Chinook (King) salmon generally spawn in gravel at 
the bottom of deeper, faster runs. Pink salmon emerging fiom the Snoqualmie River 
constitute the third largest migration of pinks to Puget Sound and their numbers exceed 
the other species combined. The most notable single spawning sites are gravel bars in the 
Snoqualmie River. Important spawning areas include: 

The Snoqualmie River at Carnation between Harris Creek and the Tolt 
River. This is one of the few high quality spawning areas for all 
anadromous species in the Snoqualmie River. 

The Snoqualmie River near Stickney Slough, midway between Fall City 
and Carnation has good spawning gravels located in a small, wide, 
shallow area in an otherwise channelized reach. 

I The most intense Chinook spawning occurs between River Mile 34 and 
35, about two miles downstream from Fall City. 

a Pink and chum salmon and steelhead trout spawn in the shallower gravel 
bars of the main stem and larger tributary streams. They also use the 
gravel bars between River Mile 34 and 35 as well as in the mouth of the 
Raging River (Mile 36.1). 

Bull trout may also be present in the Snoqualmie and Raging Rivers. Bull 
trout could stray into the Snoqualmie River fiom the Skykomish River. 
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CHAPTER 3 

REGULATIONS AND DESIGN GUIDELINES 

Within the state of Washington, wastewater treatment systems are regulated at three 
different levels based on their peak day design flow and the complexity of the treatment 
process. Treatment systems with a design flow less than 3,500 gallons per day (gpd), 
regardless of the means of treatment, are the responsibility of the owner and are regulated 
by the county or local health department. Individual and larger onsite systems designed 
for peak day flows between 3,500 gpd and 14,500 gpd are regulated by the Washington 
Department of Health (DOH). 

Mechanical treatment facilities with a design flow greater than 3,500 gpd and any type of 
treatment system with a design flow greater than 14,500 gpd are under the regulation of 
the Washington Department of Ecology (Ecology). For each of these levels, specific 
standards and regulations apply. These standards and regulations, and other pertinent 
laws and requirements are discussed in the following sections. 

FLOODPLAIN MANAGEMENT 

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 
(FIRM) Panel Number 53033C 0709 (5-20-96) indicates that the central business area of 
the Town of Fall City lies within the Regulatory Floodway of the Snoqualmie River. 
This places significant federal, state and county restrictions on development activity in 
this area. 

The current FEMA designations of the floodway in the Fall City area have been contested 
by two residents who have had their property surveyed, and believe their properties are 
out of the floodway. This will have to be confirmed with FEMA. A copy of a letter 
received from one of these residents is included in the Appendices. 

Revised Code of Washington (RCW 86.12 & 86.16) and King County Sensitive Area 
Ordinances 

These codes and ordinances include the following restrictions: 

Prohibit new construction in floodway 

Any construction or repair allowed in the floodway must not increase the 
100-year flood elevation. 
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Repairs cannot cost more than '/2 the pre-flood value of a structure. 

Utilities may be allowed within the zero-rise floodway only if no feasible 
alternative site is available: 

The King County Health Department must approve onsite septic 
systems in the floodway. 

• Construction of centralized sewage treatment facilities in 
floodways is prohibited. 

ONSITE SEWAGE SYSTEMS 

Chapter 246-272 WAC (Washington Annotated Code) is the primary regulation 
governing onsite sewage treatment systems in the state of Washington. The purpose of 
the regulation is to protect public health by minimizing effects to the following 
circumstances: 

The potential for public exposure to sewage from onsite systems; 

The adverse effects that onsite sewage discharge may have on surface 
water and ground water resources. 

In the regulation, an onsite sewage system (OSS) is defined as a system that provides 
subsurface soil treatment and disposal on or near the property where it originates for 
residences or facilities that are not connected to a public sewer system. Chapter 246-272 
addresses both individual onsite systems and large onsite systems. 

The King County Board of Health implements the regulation at the local level, 
overseeing systems with a design flow up to 3,500 gpd. Large onsite systems (LOSS) are 
regulated at the state level by DOH. Large onsite systems are defined in the regulation as 
onsite systems that have a design flow, at any common point, greater than 3,500 gpd. As 
stated above, any systems with a design flow greater than 14,500 gpd is regulated by 
Ecology. 

INDIVIDUAL ONSITE SEWAGE SYSTEMS 

CHAPTER 246-272 WAC 

Chapter 246-272 WAC presents the minimum design requirements for onsite systems 
with regard to design flow, horizontal and vertical separation, soil and site evaluation, 
loading rate, and minimum lot sizes. The regulation also addresses the responsibilities of 
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the state and local authorities with regard to system installation, inspection, operation and 
maintenance, and repairs of existing systems. 

Design Flow. The design flow for a residential onsite system in King County must be 
based on 150 gallons per day (gpd) per bedroom for the first 3 bedrooms minimum, and 
120 gpd for each additional bedroom. However, the minimum design flow for any 
system must be at least 450 gpd, unless technical justification is provided to support 
approval of a lower design flow. This design flow is considered to be a peak day flow for 
the system, and all components must be sized to transport and treat this amount of flow. 
It is critical that extraneous water from surface runoff, footing drains, roof drains, and 
other non-sewage flows be kept from the onsite system components and the areas where 
the system is located. Excessive flows into the system will limit treatment effectiveness 
and greatly increase the potential for system failure. 

To determine design flows for non-residential facilities, the designer is referred to the 
"Design Manual: Onsite Wastewater Treatment and Disposal Systems, " (USEPA, EPA- 
625/1-80-012, October, 1980); the "Design Standards for Large Onsite Sewage 
Systems, " (DOH, December 1993); or "Criteria for Sewage' Works Design, " (Ecology, 
December 1 998), as appropriate. 

Horizontal Separation. To reduce the potential for impacts to public health and surface 
and ground waters, various onsite system components are required to be located 
minimum distances from dnnking water sources such as wells and springs, surface 
waters, drainage courses, building foundations, and easement and property lines. 

Table 3-1 presents the minimum horizontal separation distances required under King 
County regulations. These requirements may be increased if a condition exists that 
creates a greater potential for contamination or pollution. Such conditions include 
excessively permeable soils, unconfined aquifers, shallow or saturated soils, dug wells, 
and improperly abandoned wells. The horizontal setback requirements may be decreased 
if certain specified protective physical conditions exist and enhanced treatment beyond a 
conventional system is provided. 
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TABLE 3-1 

Minimum Horizontal Separations 

. . .  ' From Septic Tank, Holding 
From Edge of Disposal Tank, Containment Vessel, 
nponent and Reserve Area I Pump Chamber and. 

- , ,  Items Requiring Setback3 Distribution Box 
Non-public well or suction line 100 ft. 100 ft. 

0 
Public drinking water spring'2' 
Spring or surface water used as drinking 

100 ft. 
10 ft. 

A - 
water sour~e(~) ' (~)  
Pressurized water supply line'4' 

0 
200 ft. 

100 ft. 
10 ft. 

100 ft. 
100 ft. 

S~rface'~'  
Marine water 
Fresh water 

Building foundation 

Upslope 
Property or easement line 
Interceptorlcurtain drainsldrainage 
ditches 

u own gradient'^' 

100 ft. 
200 ft. 

Properly decommissioned well"' 

100 ft. 
100 ft. 

. . -. . - 

From Building Sewer, 
Collection, and Nonperforated 

Distribution ~ine'') 

Downslope 
10 ft. I 5 ft. 

NA ~ ~ ~ r a d i e n t ' ~ )  

- 

5 ft. of original, undisturbed soil above a 
restrictive layer due to a structural or 
textural change 

100 ft. 
200 ft. 
200 ft. 

10 ft. 

10 ft. 

Downgradient cuts or banks with at least 

10 ft. 

100-ft. 
10 ft. 
NA NA 

15 ft. 

5 ft. 

25 ft.'" 

10 ft. 
10 ft. 

5 ft. 

NA 

2 ft. 
2 ft. 
NA 

30 ft. 
I 
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TABLE 3-1 - (continued) 

Minimum Horizontal Separations 

Collt 

>. 
I .  I From Septic T&k, Hdding 

Containment \ 

,* .- L*. A . -  

From ~ u i l d i r r ~  Sewer, 
rnp Chamber a1 
ristribntion Bol 

5 ft. of original, undisturbed soil above a 
restrictive layer due to a structural or 
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:ction,and Non-perforated 
Distribution Linec') . 

textural change 

(1 1 'Building sewer" as defmed by the most current edition of the Uniform Plumbing Code. "Nonperforated distribution" includes pressure sewer transport lines. 

(2) If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the required sanitary control area. 

(3 )  Measured from the ordinary high water mark. 
(4) The local health officer may approve a sewer transport line within ten feet of a water supply line if the sewer line is constructed in accordance with section 2.4 of the 

Department of Ecology's "Criteria for Sewage Works Design, " revised October 1985, or equivalent. 

( 5 )  Before any component can be placed within one hundred feet of a well, the designer shall submit a "decommissioned water well report" provided by a licensed well 
driller, which verifies that appropriate decommissioning procedures noted in chapter 173-160 WAC were followed. Once the well is properly decommissioned, it no 
longer provides a potential conduit ta ground water, but septic tanks, pump chambers, containment vessels, or distribution boxes should not be places directly over the 
site. 

(6 )  n e  item is dowegradient when liquid will flaw toward it upon encountering a water table or a restrictive layer. The item is upgradient when liquid will flow away from 
it upen encountering a water table or restrictive layer. 

(7) Fifteen feet plus the height of the cut orb& minimum 25 feet. 

(8) Fifteen feet plus the height of the cut or ba* minimum 50 feet not to exceed 100 feet. 

50 ft."' NA NA 
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Soil and Site Evaluation. Evaluation of the proposed treatment site and the soils on the 
- - 

site is very critical to the design of the onsite system. The regulation requires that this 
evaluation be completed by an engineer, a qualified onsite system designer, or a soil 
scientist. The evaluation must include a sufficient number of soil logs to determine the 
classification of soils in primary and reserve disposal areas and the presence of a 
restrictive layer within five feet of the surface. Table 3-2 presents the soil classification 
information used to evaluate soils for onsite sewage systems. 

TABLE 3-2 

Soil Textural Classification 

1A I Verv mavellv(') coarse sands or coarser, all extremely gravelly soilstL). 1 - -  - 
I 4 Y a - - 

1B 1 Very gravelly medium sand, very gravelly find sand, very gravelly very 
~ - 

fine sand, very gravelly loamy sands. 
Coarse sands (also includes ASTM C-33 sand) 
Medium sands 
Fine sands, loamy coarse sands, loamy medium sands 
Very fine sands, loamy fine sands, loamy very fine sands, sandy loams, 

(2) Extremely gravelly = >60% gravel and coarse fragment, by volume. 
(3) Unsuitable in King County. 

5 
6(3) 

, Unsuitable 

The site evaluation must determine the ground water conditions and the expected 
maximum ground water table level. The proposed site also must be reviewed for 
drainage, slide and erosion potential, flood potential, cuts, banks, fill areas, and existing 
appurtenances such as wells, surface water, and existing utilities. 

loams. 
Porous, well developed structure in silt and silt loams 
Other silt loams, silty clay loams, clay loams 
Sandy clay, clay, silty clay, and strongly cemented or firm soils. 

Vertical Separation. Vertical separation is defined by Chapter 246-272 WAC as follows: 

(1) Very gravelly + >35% and <60% gravel and coarse fragments, by volume. 

". . .the depth of unsaturated, original, undisturbed soil of soil types 1B- 
6 between the bottom of a disposal component and the highest 
seasonal water table, a restrictive layer, or soil type l .A ..." 

The vertical separation that exists between the bottom of the disposal component and the 
high ground water table, restrictive layer, or a Type 1A soil, along with soil classification 
and horizontal separation requirements, have a significant bearing on the level of 
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treatment and type of disposal required. The effects of vertical separation and soil 
classification on treatment and effluent distribution requirements are presented in Table 
3-3. 

TABLE 3-3 

Treatment and Effluent Distribution Requirements for Soil Types and Depths 

(1) System meeting Treatment Standard 2 required. 
( 2 )  Mound systems installed where the original, undisturbed, unsaturated soil depth is between twelve 

and eighteen inches require pretreatment by an intermittent sand filter. 

As indicated in Table 3-3, onsite systems are not allowed where less than one foot of 
vertical separation exists. Where less than 3 feet of vertical separation exists and where 
soil types 1A and 2A are found, pressure distribution of effluent is required. Also, where 
only 1 to 2 feet of separation exists and wherever soil type 1A is found, enhanced 
treatment beyond that provided by a septic tank is required. The treatment required must 
meet or exceed Treatment Standard 2. 

Treatment Standards 1 and 2, as defined in Chapter 246-272 WAC, indicate treatment 
systems that produce an effluent with less than 10 milligrams per liter (mg/l) of 
biochemical oxygen demand (BOD,) and total suspended solids (TS S). Treatment 
Standard 1 must have less than 200 fecal coliforms per 100 milliliters (FCI100ml); 
Treatment Standard 2 must have less than 800 FC1100ml. The treatment requirements 
are based on a monthly average. If mound systems are used to provide treatment and 
additional separation where the vertical separation is only 12 to 18 inches, an intermittent 
sand filter must be used for pretreatment in order to meet the treatment requirements. 

Loading Rate. The volume of effluent that can be applied to a disposal area is 
determined by the soil classification and, for soil type 1 A, also by the type of treatment 
provided. Table 3-4 indicates the maximum loading rates per soil type for domestic 
sewage disposal. This table can be used to calculate the total soil absorption area 
required to be provided for the given design flows. The available soil absorption area is 
based on the total area of the bottom of the disposal trench. 
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TABLE 3-4 

Maximum Hydraulic Load Rate for Residential Sewage") 

Soil Type. 
1A 

1 L I 

(1) Compacted soils, cemented soils, and/or poor soil structure may require a reduction of the loading 
rate or make the soil unsuitable for conventional OSS systems. 

( 2 )  Due to the highly permeable nature of type 1A soil, only alternative systems that meet or exceed 
Treatment Standard 2 can be installed. However, a conventional gravity system may be used if it 
meets all criteria listed under Chapter 246-272-1 1501(2)(h). The loading rate for these systems is 
provided in the appropriate guideline. 

(3) The maximum loading rate listed for the soil described as the non-gravel portion is to be used for 
calculating the absorption surface area required. The value is to be determined from this table. 

(4) Unsuitable in King County. 

. - .yy{+-P*I 7 -+=+*, :.' , - - > - -  ' - . ~ o ~ ~ ~ f i ~ ~ ~ ~ - ~ g ~ ~ ~ ~ ~ ~ ~ ~ " ~ ~  ' &a . . .  

Varies according to system selected to meet Treatment Standard 2'" 
1B 
0 A 

Soil type 1A is extremely coarse and gravelly, resulting in a very high permeability. 
Because soil type 1A is so permeable, it provides minimal soil treatment, and therefore, 
requires that enhanced treatment be provided. The soil classification ascension from 
Type 1A to Type 6 indicates soils that are increasingly less permeable. Table 3-4 
demonstrates that, as the soil type becomes less permeable, the allowable loading rate 
decreases. This results in an increasing area requirement for absorption. 

- 
Varies according to soil type of non-gravel portiont3) 

1 ') 

Repair and Replacement of Existing Systems. When existing onsite systems fail and the 
proposed repair or replacement system cannot conform to the previously discussed 
requirements, Chapter 246-272 WAC provides for a means of repair or replacement 
through enhanced treatment requirements. The enhanced requirements are found in Table 
VI of the regulation and are, therefore, commonly referred to as "Table 6 repairs." These 
requirements are presented in Table 3-5. 
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TABLE 3-5 

Requirements for Repair or Replacement of Disposal Components Not Meeting 
Vertical and Horizontal ~eparations"'"~' 

( 2 )  The local health officer may pernit ASTM C-33 sand to be used as dill to prevent direct discharge 
of treated effluent to ground water, surface water or upon the surface of the ground. 

(3) The horizontal separation indicated is the distance between the disposal component and the 
surface water, well, or spring. If the disposal component is upgradient of a surface water, well or 
spring to be used as a potable water source, the next higher standard level of treatment shall apply 
unless treatment standard 1 is already being met. 

(4) Mound systems are not allowed to meet treatment standard 2. 

1 -2 

>2 - 3 
>3 

The horizontal separation requirements presented in Table 3-5 refer to the distance to 
surface water, a well, or a spring. If the surface water, well, or spring is used as a potable 
water source, then the next higher standard of treatment is required. Treatment Standard 
1 was previously defined as a system that produces an effluent with less than 10 mg/l of 
BOD, and TSS and less than 200 FC/100ml, based on a monthly average. Treatment 
Standard 2 has the same requirement for BOD, and TSS, but a less stringent fecal 
colifonn requirement, less than 800 FC/lOOml. 

Minimum Land Area. Chapter 246-272 WAC also contains minimum land requirements 
for new developments and subdivisions to be served by onsite systems. These minimum 
land area requirements are based on soil type and the proposed source of drinking water 
supply. Table 3-6 presents the minimum land area requirements for new onsite systems 
being served by a public water supply and by private wells. 

(1) The treafment standards refer to effluent quality before discharge to unsah~mted, subsurface soil. 

Treatment Standard 1 

Treatment Standard 1 
Treatment Standard 2 
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TABLE 3-6 

Minimum Land Area Requirement Single Family Residence or Unit Volume of 
Sewage 

:1) Due to the highly permeable nature of type 1 soil, only alternative systems which meet or exceed 
Treatment Standard 2 can be installed. 

(2) A conventional gravity system in type 1 soil is only allowed if it is in compliance with all 
conditions listed under WAC 246-272-1 1501 (2)(h). One of these limiting conditions is a 2.5 
acres minimum lot size. 

King County Regulations 

King County Board of Health is the local authority that implements Chapter 246-272 
WAC for onsite systems with design flows up to 3,500 gpd. At a minimum, the County 
must implement the requirements of the state regulation. The County may elect to make 
certain provisions more stringent or implement additional requirements to address local 
conditions. The County implements the state regulation by means of the King County 
Board of Health Code, Title 13. 

King County Board ofHealth Code, Title 13. The stated purpose of the County 
regulation is to: 

Provide for and promote the health of the general public; 

Establish location, design, installation, alteration, addition, repair, 
relocation, replacement, maintenance, monitoring and use standards for all 
onsite sewage systems to accommodate effective treatment and disposal of 
sewage on a long term basis; 

The County's onsite system regulation adopts and incorporates by reference, as minimum 
standards, Chapter 246-272 WAC. Title 13 design standards expand and add to the 
requirements of Chapter 246-272 WAC. The County's onsite regulation also establishes 
requirements for certification of pumpers, installers, designers, and maintenance 
specialists and outlines rules for enforcement and appeals. 
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The design standards outline procedures for obtaining approval of an onsite sewage 
system, as well as design, installation and operation and maintenance requirements. The 
system must be designed by a septic designer or professional engineer in good standing 
under Chapter 18.43 RCW. 

Design Criteria. For the most part, the Title 13 design criteria are slightly more 
conservative than Chapter 246-272, for design flow and vertical and horizontal 
separation. The minimum tank volume is based on the number of bedrooms in the home, 
as shown in Table 3-7. Under Title 13, a larger tank volume is required per bedroom, and 
the installation of a garbage grinder is included. 

TABLE 3-7 

Minimum Septic Tank Volume 

The design standards incorporate guidelines from the Washington State Technical 
Review Committee (TRC) for the design of alternative systems and pressure distribution. 

Operation and Maintenance. Table 3-8 summarizes the minimum frequency of 
operation and maintenance required for each type of onsite system, and the owner's 
options for completing the necessary operation and maintenance work. As the table 
indicates, with increasing technical complexity of the onsite system, more frequent O&M 
oversight is required. There is also a greater need to have the work completed by 
appropriately trained technical personnel. 
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TABLE 3-8 

Onsite System Operation and Maintenance Requirements 

First 45 days(') I d a  1 d a  I d a  

Every 3 months d a  d a  n/a 

OSM or System ) 
- 

n/a I n/a 

- . - ., , ,,5 rifi*w, ' :, <.- - ; 7 . - 
, , : , 

:~erbbic:~rii$s 

SO, designer or OSM or System 
OSM ~esigner '~)  

0 s ~ ' ~ '  
OSM'~' 

P 

OSM or System 
~esigner '~ '  

I OSM"' 
n/a 

pNdii-13!~Ehh~gingj I - . 

Toilets , -  

Designer 
OSMt5) 

SO = System Owner OSM = Certified Onsite System Maintainer 

(1) The system components and conditions which must be inspected shall be specified in the approved OSS owner's operation and maintenance instruction 
manual. 

(2) An initial system performance inspection to insure that the system has been properly designed and installed, is adjusted properly, is being operated 
correctly and is performing as expected. 

(3) A complete OSS performance monitoring evaluation is to be conducted and a system performance monitoring report, on forms provided by the health 
officer, is to be submitted by the person performing the maintenance inspection to the OSS owner at the time of inspection and to the health officer 
within thirty days of the inspection. 

(4) At least an annual septic tank maintenance check is required if the structure served is equipped with a garbage grinder waste disposal unit. If a screened 
outlet baffle is present an annual check is recommended. Pumpers shall report each pumping event to the health officer in accordance with Chapter 
13.68. 

( 5 )  A quarterly maintenance and monitoring inspection of the ATU is required. 

:O@iierc&-and 
, ' ~ ~ . o d ~ b n ~ i c e  

I I 
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From Section 13.60.005 of Title 13: 

In addition to the mandatory maintenance schedule, every system owner is responsible 
for "the continuous proper operation and maintenance of the OSS, and shall determine the 
level of solids and scum in the septic and at least once every three years for residential 
systems with no garbage grinder, and once every year if a garbage grinder is installed, 
and, unless otherwise provided in writing by the health officer, once every year for 
commercial systems." 

Other requirements include maintaining flows at or below the approved design both in 
waste quality and quantity, employing an approved pumper to remove septage fi-om tank, 
and not adding anything atypical of residential wastewater or not approved by DOH to 
the tank. 

LARGE ONSITE SEWAGE SYSTEMS 

Onsite systems with design flows, at any common point, greater than 3,500 gallons per 
day are considered "large" or "community" onsite sewage systems. In King County, 
Public Health - Seattle & King County under contract with the Washington Department 
of Health (DOH) approves and regulates large onsite sewage systems (LOSS) up to a 
peak day flow of 14,500 gpd. 

CHAPTER 246-272 WAC 

While the overall general requirements of Chapter 246-272 WAC apply to LOSS, the 
large systems are specifically addressed in Section 246-272-08001 of the regulation. This 
section identifies information that must be submitted to Public Health - Seattle & King 
County and DOH in order to obtain approval of a LOSS, as well as management, 
operation and maintenance, and permitting requirements. 

Due to the potential for greater impacts from a LOSS, the proponent must submit an 
engineering report that includes the proposed design information, as well as a thorough 
analysis of the proposed site. The site analysis must discuss site topography, geology, 
surface and ground water, drainage, zoning, surrounding land use, etc. The proponent 
must also present how the system will be managed, operated, and maintained. The 
engineering report, as well as the design plans and specifications, are required to be 
prepared by a professional engineer. A certified installer is required to construct the 
system, and the design engineer must inspect the construction of the system. 

Once the engineer documents that construction is complete and the DOH engineer, in 
conjunction with Public Health - Seattle & King County, performs the final inspection, 
the LOSS is issued an operating permit from both DOH and Public Health - Seattle & 
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King County. As-built drawings and an operation and maintenance (O&M) manual, 
prepared by the design engineer, are also required. The operating permit is renewed 
annually, if the management, treatment adequacy, and O&M is acceptable to both DOH 
and Public Health - Seattle & King County. 

DOH DESIGN STANDARDS 

Chapter 246-272-08001 WAC states that a proposal to construct a LOSS must meet the 
requirements of the Design Standards for Large Onsite Sewage Systems, (revised DOH, 
1994). These standards are based on the regulation and outline in more detail the 
planning and design requirements for large onsite systems. 

Design Flows and Loadings. Design flows for multiple single homes or multi-family 
dwellings that discharge to a LOSS are based on 120 gallons per day per bedroom. Table 
3-9 indicates the allowable flows per dwelling unit based on number of bedrooms and 
estimated individuals per dwelling unit. These design flows are assumed to be peak 
flows. Therefore, if actual peak flows are expected to be greater than these estimates, the 
higher flow estimates should be used. 

TABLE 3-9 

Residential Design Flows for Large Onsite Sewage Systems 

I I I I 

(1) Seventy five gallons per person, 2 person per bedroom, 2 bedroom minimum 
per unit. 

Note: 75 gpd per person, minimum 3 bedrooms, 2 people per bedroom, per 
lot or space. 

Design flows for facilities other than residential, including commercial, recreational, and 
institutional facilities, should be based on Table 3-10 or King County Board of Health 
Title 13 - Table 13.28-5, whichever is more restrictive. Also, if water use data is 
available, this information can be used to justify design flows. 

Septic Tanks. Septic tank volume must be sized to provide 1.5 days detention time at the 
peak day design flow. This volume can be provided with a single tank or with multiple 
tanks. If multiple tanks are used, the first tank should have a minimum of 24 hours 
detention time at peak flow. Enhanced treatment beyond a septic tank may be required 
based on factors such as soil type, strength of the wastewater, and location in an area of 
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special concern. Typical domestic wastewater strength is assumed to be 230 mgll BOD,, 
150 mgll TSS, and <50 mg/l of Total Oil and Grease (TOG). If wastewater strength is 
expected to be significantly greater than these levels, then enhanced treatment beyond 
that provided by a septic tank would likely be required. 

TABLE 3-10 

Design Flows for Non-Residential Development'') 
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12 -- 
16 
12 
12 

4 
12 
4 
4 
12 

Doctor's o f f z n  medical centerr- Per 1,600 sf 500 

, 
Laundromats 
Community colleges 
Swimming pools 
Theaters, drive-in type 
Theaters, auditorium type 
Churches w/o kitchen 
Churches wl kitchen 
Day care centers 

Per machine 
Per student and faculty 

Per swimmer 
Per car 

500 
15 
10 
5 

Per seat - - 

Per seat 
Per seat 

Per person 

5 
3 
5 

20 
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TABLE 3-10 - (continued) 

Design Flows for Non-Residential Development'') 

,; ;:, n$+-!.- , . 

~krntion,(hr) ' 

12 

. . <.. ,. . , . . ,  - _ .. .. , - - ,  -, - <*>wyO;b .-.--?,i?.-;; , 

- , , .' -;. ,, -- , -;. . ., ,;:,;&-.,,:<:;.. -, .,,: .. , . , .  . . 

- , I)iSthsrge. F ~ i ~ ~ -  p i  . 

Picnic areas 
Campgrounds wl limited comfort 
stations, no laundry, no sewer 
hookup 
Carnpgrounds/RV parks w/ flush 
toilets, showers, laundry, no sewer 
hookup 
CampgroundsRV parks wl flush 

Disposal Field Design; Vertical separation at the proposed LOSS disposal site must be a 
minimum of 3 feet to any restrictive layer, high ground water table, or Type 1A soil. 
Mounds or sand fill cannot be used to achieve the required minimum separation. 
Pressure distribution is required for all LOSS disposal fields, regardless of soil type or 
treatment design. Design must be according to the TRC "Guidelines for the Use of 
Pressure Distribution Systems". 

,+:;;:?<-.I:: *, 5:-;F?,<s>fic; 
- , J .  r . I: ?+:- - *  - 
,. .,:> .*..... <:.*'- " '  . 
I;i,:nCi ipn ,u.~itk ; ': 

Per person 

Per camp site 

toilets, showers, w/ or w/o laundry, 
and sewer hookup 
CampgroundsRV parks wl sewer 
hookup only, no comfort station 
Trailer dump stations' 

The disposal field is required to be constructed in two drainfields, each at 50 percent of 
the required area. A third disposal field equal to 50 percent of the required area must also 
be constructed to provide for alternating disposal. The alteration of discharges should be 
designed according to the TRC "Guidelines for Alternating and Dosing Systems". An 
additional area equal to 50 percent of the required disposal area must be reserved for 
construction of a future replacement disposal field. 

?:;: y:;~j&+?., - - .  
- - , . , (gpdj::{y 

5 

Per camp site 

Disposal field loading rates are as shown in Chapter 246-272 WAC, however, a LOSS 
would not be allowed in Type 6 soils. A LOSS would only be allowed in Type 1A soils 
if enhanced treatment was provided. 

50 

(1) Or King County Board of Health Title 13 - Table 13.28-5, whichever is more restrictive. 
'Indicates potential high waste strengths facilities requiring pretreatment 
I* 

Includes normal infiltration 
Source: Criteria for Sewage Works Design (Ecology, revised December 1998) 

Per camp site 

Per camp site 
Per dump 
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GROUND WATER DISCHARGE 

Within the state of Washington, a discharge of wastewater effluent to ground water 
greater than 14,500 gallons per day (gpd) is regulated by the Department of Ecology 
(Ecology). The discharges to ground water are required to comply with Chapter 173-200 
WAC, the Ground Water Quality Standards. Ecology implements the Ground Water 
Standards through issuance of a State Waste Discharge Permit, which details permit 
limits, special conditions, and monitoring requirements. Procedures for issuance of a 
State Waste Discharge Permit are presented in Chapter 173-216 WAC. 

GROUND WATER QUALITY STANDARDS 

Chapter 173-200 applies to all ground waters of the state that occur in the saturated zone 
beneath the land surface. According to the regulation, discharges must be applied in a 
manner that will not cause pollution of any ground waters in the saturated zone. 
Compared to surface water, ground water is relatively immobile. Ground water residence 
times can vary from a few weeks to thousands of years. This fact alone makes the 
assimilative capacity of ground water limited. Once reaching an underground aquifer, the 
physical and chemical characteristics of water change slowly. While ground water may 
support a number of beneficial uses, the overriding basis for the regulations is to protect 
all ground water as a potential drinking water source. 

GROUND WATER QUALITY CRITERIA 

Accordingly, the Ground Water Standards contain numerical criteria that cannot be 
exceeded in ground water, with exception of natural causes. The ground water quality , 

criteria in WAC 173-200 are human health based standards that, for many parameters, are 
equivalent to the Washington State Department of Health Drinking Water Standards. The 
Drinking Water Standards do not directly apply to the discharge, but are mentioned for 
comparison and explanation of the Ground Water Quality Standards. 

ANTI-DEGRADATION POLICY 

The State of Washington has very high quality ground water, such that it often does not 
require treatment to be used directly for drinking water. The goal of the Ground Water 
Standards is to maintain that high quality, and to protect it to the level of a drinking water 
source. The intent of the regulation is to prevent degradation of ground water quality 
beyond existing background conditions. Degradation above background levels can only 
be allowed when "an overriding consideration of the public interest will be served" and 
"all contaminants have been provided with - all known, - available, and reasonable methods 
of prevention, control and treatment (AKART) prior to-entry." This policy is known as 
"anti-degradation." The policy of anti-degradation often becomes the prime determinant 
of what can be discharged to ground water. 
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As stated above, the Ground Water Standards contain numerical criteria that cannot be 
exceeded in ground water (with the exception of natural causes) and that are comparable 
to the numerical criteria established for drinking water. The most significant standard is 
for nitrate, which is 10 mgll. The Ground Water Standards do not allow a discharge to 
cause an increase in nitrate, or any other parameter, in the ground water up to the value 
cited in the ground water quality criteria. Quite to the contrary, as previously mentioned, 
the intent is to maintain the water quality that is present prior to the onset of the discharge 
(i.e., the background water quality). 

The background water quality would be the quality of a sample taken upgradient of the 
discharge area. In essence, the intent of the Ground Water Standards is to maintain the 
quality of the ground water downgradient of the discharge area at the same quality as the 
upgradient ground water. This policy is known as the "Antidegradation Policy", which is 
found in WAC 173-200-030. Section (2)(a) and (c) of this policy are reiterated as 
follows: 

(a) Existing and future beneficial uses shall be maintained and protected and 
degradation of ground water quality, that would interfere with or become 
injurious to beneficial uses, shall not be allowed. 

(c) Whenever ground waters are of a higher quality than the criteria assigned 
for said waters, the existing water quality shall be protected, and 
contaminants that will reduce the existing quality thereof shall not be 
allowed to enter such waters. Exceptions to this standard can be issued in 
those instances where it can be demonstrated to the department's 
satisfaction that: (i) An overriding consideration of the public interest will 
be served; and (ii) All contaminants proposed for entry into said ground 
water shall be provided with all known, available, and reasonable methods 
of prevention, control, and treatment prior to entry. 

In actuality, most waste discharges to the ground water will result in an increase in 
contaminants above the level of the background water quality in the area downgradient of 
the discharge. When this occurs, Ecology must make a determination of what constitutes 
degradation and impact to beneficial use, what constitutes an overriding consideration of 
the public interest, and what constitutes all known, available, and reasonable methods of 
prevention, control, and treatment (AKART) for the effluent discharge. 

DESIGN REQUIREMENTS 

Nitrogen is the major parameter of concern with the discharge of treated wastewater into 
ground water. Nitrate nitrogen (NO,-N) is the form of nitrogen of highest concern 
because of its potential impact on human health. The ground water standard for nitrate is 
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10 mg/L, the same as the current drinking water standard. Nitrate is a highly soluble and 
mobile species. If it is not taken up in the root zone, it will readily migrate to 
groundwater. Reduced forms of nitrogen, such as organic nitrogen and ammonia, are 
readily oxidized to nitrate. Therefore, reduction of total nitrogen to less than 10 mg/L 
prior to ground water discharge is generally recommended. To be accepted as AKART, 
treatment technologies for wastewater effluent discharges to ground water must be 
capable of reducing total nitrogen in the discharge to less than 10 mgll. 

In situations where the background nitrate level is low (i.e. less than 0.5 mgll), Ecology 
will generally seek to limit the downgradient increase in nitrate to no more than 2 to 3 
mg/l. This higher contaminant limitation is viewed as not resulting in degradation of 
beneficial uses. Increases significantly above this level would be required to demonstrate 
that there is a significant "overriding consideration of the public interest" that will be 
served by the project. As a result, in designing a disposal system with such as a 
drainfield or sprayfield, nitrogen loading must be evaluated along with hydraulic loading 
to determine area requirements. 

HYDROGEOLOGICAL SITE INVESTIGATION 

The proponent of a discharge to ground water would be required to perform a 
hydrogeological evaluation of the proposed discharge area. The evaluation must include 
the following elements: 

Soil investigation (test pits) 
Monitoring well installation 
Aquifer testing and characterization 
Ground water sampling 
Hydrogeologic analysis 

Site characterization and monitoring report 

Soil samples should be analyzed for parameters such as grain size, pH, salinity, organic 
content, and cation exchange capacity. The ground water would need to be evaluated to 
establish background water quality. The ground water should be tested for parameters 
such as nitrogen compounds (i.e., nitrate, TKN, ammonia), BOD5, total dissolved solids 
(TDS), total suspended solids (TSS), coliform, alkalinity, chloride, sulfate, iron, 
manganese, pH, conductivity and temperature. 

GROUND WATER MODELING 

Modeling of the proposed discharge would be required to evaluate the necessary 
discharge area and to estimate potential impacts to ground water, primarily with respect 
to nitrate loading. The model would estimate annual nitrogen loads infiltrating from the 
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discharge area, and then estimate the resulting nitrate-nitrogen concentration in ground 
water when nitrate from the infiltrating source is added to background concentrations. 

STATE WASTE DISCHARGE PERMIT 

As stated previously, Ecology implements the Ground Water Standards through issuance 
of a State Waste Discharge Permit. The permit details the effluent limits, monitoring 
requirements, and special conditions. Procedures for issuance of a State Waste Discharge 
Permit are presented in Chapter 173-216 WAC. 

It is anticipated that monitoring would be required for a ground water recharge project in 
order to ascertain impacts and to ensure there is no significant degradation. Ongoing 
monitoring requirements would be established by Ecology in the State Waste Discharge 
Permit. Parameters that would generally be monitored under a State Waste Discharge 
Permit include the following: 

Nitrate 
Total Kjeldahl nitrate (TKN) 
Ammonia 
Biological oxygen demand (BOD) 
Total dissolved solids (TDS) 
Total suspended solids (TSS) 
Total coliform bacteria 
Calcium 
Potassium 
Sodium 
Bicarbonate 
Carbonate 
Chloride 
Sulfate 
Iron 
Manganese 

The following field parameters would also be measured in the ground water and reported 
to the Department: 

pH 
Conductivity 
Dissolved oxygen 
Temperature 
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CHAPTER 4 

PROJECTED FLOWS AND LOADINGS 

In preparation for the site visit, it was necessary to obtain detailed information regarding 
each parcel of land within the study area. Using a parcel map of downtown Fall City as 
reference, King County Assessor data was obtained for each parcel of land from the 
county website using the geographic information system application at 
http://www.metrokc.gov/wwwnav.map. Descriptive and quantitative information (e.g. 
Property Type, Gross Sq. Ft) was then extracted from this data and summarized in 
spreadsheet form for Phases 1 and 2. Excerpts of this spreadsheet are shown in Table 4-1 
through 4-6. 

Once this spreadsheet was prepared, a request was made to Fall City Water District for 
recent water demand data. This information was required to calculate the hydraulic and 
organic loadings. A copy of the summary spreadsheet was provided for their use in 
extracting this data from their billing system. The Water District responded with 
corrections to the spreadsheet and over a year of monthly water demand data for each 
customer, recorded in cubic feet. Twelve months of data, from June 2000 through May 
2001, was entered into the spreadsheet. See Table 4-1 for Phase 1 water use and Table 4- 
2 for Phase 2 water use. Water use data was reviewed for anomalies. Fall City Water 
District was contacted to identify the cause of one customer's increasing water use. The 
design flows for this customer were modified as described in Note 3 of Table 4-1. 

The maximum month water use was derived by selecting the highest monthly water use 
during the June 2000 through May 2001 period for each parcel. The average daily 
maximum month (ADMM) water use was calculated by dividing the maximum month 
water use by the average total number of days per month (30.4) and converting from 
cubic feet (cf) to gallons per day (gpd). The ADMM value was used as the design 
(ADMM) sewage flow. Design criteria for hydraulic loading is described in Criteria for 
Sewage Works Design (CSWD), Ecology publication #98-37 WQ, section G2-1.2.1, 
"The hydraulic capacity of the treatment works should be based on the maximum 
expected flow". Verification will be further required to ensure that water use Ecology's 
not occur over a more restrictive time than 30 days, or that water use increases if the 
wastewater issue is addressed. 

To check the water use data, a parallel calculation was carried out based on Ecology's 
methodology using the procedure described in Criteria for Sewage Works Design, section 
G2-1.2.4 New Systems. The results of this analysis are shown in Tables 4-3 and 4-4 and 
a detailed description of the procedure followed is given in the footnotes. 
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TABLE 4-1 

Water Use Determinations for Phase 1 
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TABLE 4-1 - (continued) 

Water Use Determinations for Phase 1 

Parcels were located using the GIs tool on the following website http:l/www.metrokc,gov/gis/mapporta~ 

Raw data was downloaded from the website as "html" files, loaded into Microsoft Excel and summarized in this table. 
2. Monthly water use data for the past 12 months was obtained for all properties from Fall City Water District. 
3. Winter Base Flow represents the average flow from December 2000 through Februaly 200 1. 
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A 2475900805 ' Residential Multiple Residence (Low 900 22 1 
Rise) 

Single Family(Res 0 0 
Uselzone) 

A 6730700005 Commercial 15,000 6,816 RestaurantLounge 20,300 4,992 
A 6730700050 Commercial 15,000 6,328 Grocery Store 15,700 3,861 

TOTALS 793,637 81,453 94,300 23,190 
(1) Max. Month 1s the Maximum Monthly Water Use for all months during this period. 
(2) Calculation of Average Daily Maximum Month (ADMM) Water Use: Maximum Monthly Water Use (cflmonth) converted to gallons and divided by 

(365112) days 
(3) This customer experienced a leak during the month of October 2000. This water ran into the ground and not the septic system. (Source: Tern Divers 

Fall City Water District) so the next largest max month was used for analysis. 
Notes: 
1. The information in this table was either obtained or derived from King County Assessor Data except as noted below: 
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TABLE 4-2 

Water Use Determinations for Phase 2 

4-4 - King County 
July 2001 Fall City - Alternative Onsite Wastewater Project 

~resenc use - (cflrnonth) - - 
Single Farnily(Res 5 00 123 

Uselzone) 
Single Family(Res 2,500 615 

Single Family(Res 

X 2475900265 Residential 5,250 

--- 
4,900 

3,500 

X 

X 

960 SingIe Family(Res 1,400 344 
UselZone) 

720 

1,000 

-------- 
X 2475900285 Commercial 5,600 1,104 Club 1700 
X 2475900355 Residential 10,125 1,040 Single Family(Res 1,100 

UselZone) 
X 2475900356 Residential 10,500 Single Family(Res 2,000 

Uselzone) 

2475900266 

2475900280 

41 8 
271 

492 

Residential 

----- 
Residential 



Gray & Osborne, Inc., Consulting Engineers 

TABLE 4-2 - (continued) 

Water Use Determinations for Phase 2 

(2) Calculation of Average Daily Maximum Month (ADMM) Water Use: Maximum Monthly Water Use (cftmonth) converted to gallons and divided by (365112) days. 

Notes: 
1. The information in this table was either obtained or derived from King County Assessor Data except as noted below. 
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a Parcels were located using the GIs tool o n  the following website http://www.metrokc.gov/gis/mapportal/ 
a Raw data was downloaded from the website as  html files, loaded into Microsoft Excel and summarized i n  this table. 

2. Monthly water use data for the past 14 months was obtained for all properties from Fall City Water District. 
3. Winter Base Flow represents the average flow from December 2000 through February 2001 
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TABLE 4-3 

Estimated Average Daily Maximum Month Sewage Flow for Phase 1 
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TABLE 4-3 - (continued) 

Estimated Average Daily Maximum Month Sewage Flow for Phase 1 

-A 1?4759003;35 1 Commercial 1 10.125 1 1,31r0 I Historic Prop(Retai1) I 1000 sq fi I 1.4 1 207.0 1 0.5 1 73.8 1 

1 I 1 1 Rise) 1 I 1 I 
A 1 2475900807 1 Residential 1 8,728 1 3,168 1 MuItiple Residence (Low ] Persons 1 0.0 0.0 9.1 1 309.9 

Rise) 
A 1 2475900~10 Residential 19,536 1 Unknown I Single Family (Res 1 Persons 1 0.0 I I 0.0 0.0 

A --7zmm--15,000 
A -"6730700050Commercial15,000 

TOTALS 7 9 3 , 6 3 7  
Notes: 
I. The lnformatlon in h s  bble was elther obtalned or denved from f i n g  County Assessor Data except as noted below Formulas Sewage Flow (gpd) Quantity of DUs 

Parcels were localed uslng the GIS tool on the follow~ng wcbs~te h~tp://www.mclmb,pvlgl~~~ppoml/ Retail DUS x 150 QIl50 gpd 
Raw data was downloaded from the webs~te as "hlml" files, loaded ~ n t o  MlcrosoA Excel and summanzed in th~s  table 

2. Vduts in thrs ponlon or the ublc were dmvcd ustug Ihc plocedure descnbed lrCrlferrafor Sewage Work Design (CSWD), a Restaurant DUs x 50 Q/50 gpd 
h l o p y  p h l ~ u r w n  (#9$.37 WQ) sccuon G t l . 2 . a  NEW Wtm, Medical Office DUs x 500 41500 gpd 
n. Using the ~nionnal~oa In Ihc "Rwml Vsa" and "Propcq Typf cofurrm~ of thls table each parcel was categorized according to Res~dential DUS x 100 QIlOO gpd 

~ p c  ol'D~scharge Facilifj 8sdcscnbed inTablt G2-l Duign Basu Lr New Sewage Works ln the CSWD The four categones 
am l ~ s m l  In Ihc Fomuls rtfmcnce rable 81 the bonorn. Thc Rmrl Faregory corresponds to the "Shopping Center" category In 
Table G2-1, the Medical Office category corresponds to "Doctor's office In med~cal center", and the Res~dent~al category 
corresponds lo "Dwellmgs" 

b. Each lype of d~scharge facrllly has a corresponding Dcs~gn Un~t  (DU) e~ther persons, sea& or Gross square footage. These were 
tlskd m thcr)c&rgn URII'GLUMI. 

c. me vatus in rhc "Quarig of Ws" column wcmdrha derivrd fmm the "Bu~ldlng Sq. Ft " colmn, for mil md Medicnl 
Ofice Catcgonc~, or assigrrd Wu& Tbc Residcmal ptrds rcdsuc rrs~gned a value of 2.5 paMM a che fluign Unit. An 
esrtmatt orseek in cnch R ~ ~ m u m n l  parcel wu obrarnd fmminkmrobon suppl~ed from Noi41~hore Public Hulh Center. 
Env~mnmcnral Heallh Dmsipn. 

d Tht values in the "Scwage Flow" and "pumfinriy oCDUS", columns were d d  using Ihe Tmulas as summarlzed at the bottom 
oflhc lablc These formulas w m  ~&Q-I as gwen in Table G2-1 of the CSWD except for the RCUll category for whlch the 
Scwage Flow multiplcat~sn factor was wt at I50 @U wh~ch is cucridcZW-300 gpdrOU range glven In Table GZ-I 
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TABLE 4-4 

Estimated Average Daily Maximum Month Sewage Flow for Phase 2 
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TABLE 4-4 - (continued) 

Estimated Average Daily Maximum Month Sewage Flow for Phase 2 

D&I@ (osw~),  a Ecalogy publication (N6-37 WQ) s&non G2-1.2.4 New System. a& followr. 
a, Using the lnforrnation in the "Prcsent Use" and "Property Type" columns of this tabte tach parcel 

was cetcgorizcd according to type of 'Pischarge Facilrty" ar, described in Table GZI Dcriga Basis 
for New Sewage Works in tk~c C W .  ?he four categorim are listed m at Formulas teferrnce table 
at the bottom. The Retail category comswnds to the "Shopping Center" category m Table G?-I, the 
Medical Office category corresponds ~o "Doctaf~ ofice in medical center", and the Residential 
category corresponds to '?)wellings". 

b. Each rypc af discharge facility hi15 a comspondhg DrsieUDit (Dm esithapersons, scats or Gross 
SqUaA footage. These Were bred m the %sign U5h! it'ohmn 

cL T h e  vaIues in the "Quantity of DUs" column were either derived fram the "Building Sq, FL" miumn, 
for Remil and Medical Ofice Clrtgones, or assigned v d u ~ s .  The Residemial parcels wcm assigned a 
value of 2.5 petsons as the Design Unit. An =timete of seats in csch Rcstausant parcel was obbined 
from i a f o ~ t i o n  supplied Fram Nortbsbre Public Health Center, Environmmtal Health Divrsion 

d. T h e  valu~s in rhc "Sewage Flow" and "Quantity of DUs" co~umns were derived uswg the formulas as 
sunmwmed at the bottom of h e  table. nest formulas were taka os given m Table G2-1 of thc 
CSwD cxcept for the Rehl category fur which the Sewage Row rnull~plicratron ljctor ww set at 150 
gpmW wttich LS oukidc 200-300 gpdlDU mge  given in Table G1-l 

X 
P 

16 
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Notes: 
1. The information in this table was either obtained or derived from King County Assessor Data except as Formulas Sewage Flow (gpd) Quantity of DUs 

noted below: Retail DUs x 150 QIl50 gpd 
Parcels were located using the GIs tool on the following website Restaurant DUs x 50 Q/50 gpd 
http://www.metrokc.gov/gis/rnapportaV. 
Raw data was downloaded from the website as "html" files, loaded into Microsoft Excel and Medical Office DUs x 500 QI500 gpd 

swncmid in table. Residential DUs x 100 Q/lOO gpd 
2. Values in this- oorhon of &t table w m  dcnved usmg the prmcdrm desmM in ~ I ~ o  for Swage w d r b  

I 

2475900595 Commercial 14,000 2,820 Garage 1000 sq ft. - f 8 6 , 8 5 & 2 7 , 6 7 7 ( ( - -  2.8 423.0 
4514.2 

1.6 2453 
6320.1 
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The current average day maximum month flow in Phase 1 was calculated from water use 
records to be 23,200 GPD, while using the Ecology method gave 27,900 GPD. For Phase 
2, the current average day maximum month flow from water use records was 6,300 GPD, 
while the Ecology criteria resulted in 4,500 GPD. The similarity of these numbers 
showed that the actual water use records have no significant errors. For future loading 
and flow calculations, the flows determined from the Fall City water records were used. 

METHODOLOGY FOR PROJECTING FUTURE FLOWS 

Prior to deciding on which of the many offsite treatment options to construct, the 
stakeholder group must determine the design flow. In order to create a solution that will 
last for at least 20 years, it is necessary to predict the capacity of the system required in 
20 years. At the June 13 '~  meeting, it was decided that three different flows would be 
evaluated, a minimum flow, an intermediate flow and a maximum flow. The minimum 
design flow was estimated by taking the current water use in each Phase area as 
calculated previously, and adding an additional 20% to account for minimal growth. 

A maximum flow rate was determined by estimating water use for complete potential 
land development. Complete potential land development is the highest density that is 
allowed under current zoning in the Fall City Subarea Plan. If all the potential for land 
development occurs, it was assumed that water use in the Phase 1 area will become twice 
the minimum flow projection. Currently three quarters of the commercial lots are in use, 
but through expansion and changes in ownership, the water use at developed sites can be 
expected to increase. 

An intermediate flow rate will be calculated as the mean of the minimum and maximum 
flows and will represent the future design flow if half of the remaining development 
potential is realized. 

The Phase 2 area has the potential to develop from being primarily residential, 4 dwelling 
units per acre, to commercial. The conditions placed on changing the zoning from 
residential to business are (from Ordinance 1999-0494): 

''Community Business zoning for these parcels may be realized through an area-wide 
rezone initiated by the King County Council after June 12,2002, or when the 
recommendations of the stakeholder group created by proposed motion 2000-0363 are 
issued, whichever occurs first. Future development of the properties could be realized 
through an area-wide rezone subject to the recommendations for wastewater treatment 
from the stakeholder group proposed by council motion 2000-0363." 

Phase 2 area flow projections were calculated in the same manner as the Phase 1 flow 
projections. 
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The annual average daily flow was calculated by adding all water use from June 2000 
through May 2001 as provided by the Fall City Water District and dividing the total by 
365 days. The peak hour flow was calculated by multiplying the annual average flow by 
a peaking factor of 4.2. Ecology requires that treatment facilities be sized to pass the 
peak hour flow. This peaking factor is the appropriate amount per the Ecology Criteria 
for Sewage Works Design, Table C1-1 , based on a service population of under 100. The 
number is high due to the low service area population and variable nature of selected 
sewage flows. To calculate the average annual gpd flow rate for maximum potential land 
development, it is assumed that the ratio of the average day, maximum month flow to the 
average annual flow would remain the same from minimum flow projections to full 
potential land development. See Tables 4-5 and 4-6 for the results of these calculations. 

CURRENT LOADINGS 

Pollutant loadings were calculated in two (2) ways: using Ecology Criteria, and using 
Aqua Test's estimates. The Ecology design manual estimates levels of Biochemical 
Oxygen Demand (BOD) and Total Suspended Solids (TSS) for specific establishments. 
For example, for a restaurant, BOD is 0.2 lbslday multiplied by the number of seats that 
restaurant contains. Tables 4-5 and 4-6 show the result of using these design factors with 
the current flows found from the water records. 

The second column of loading estimations is from field observation. Aqua Test, Inc. 
estimated the current flows and organic loadings from 27 of the 36 parcels in Phase 1 
based on experience and field visits. See Appendix E for this data. Due to the diverse 
nature of facilities in the area, there was a large range of organic loading. An Equivalent 
Residential Unit (ERU) of flow was chosen as 350 mg/L of BOD and 250 gpd of flow. 
These characteristics are typical of high strength residential wastewater. It was assumed 
that any establishment with a waste strength higher than the ERU would pretreat their 
effluent onsite to the ERU standard prior to discharging it to a community system. This 
is a common practice in wastewater treatment. In order to calculate the average organic 
loading to the system, we assumed that properties not assessed by Aqua Test had a 
effluent concentration of 350 mgL, and reduced all parcels with loadings above 350 
mg/L to 350 mg/L (since onsite pretreatment was assumed). Each parcel's concentration 
was multiplied by the water use on that parcel to get the loading per parcel in lbslday, and 
then those values were added to get total daily loading. This load in lbslday was divided 
by the current average day, maximum month flow to generate an influent concentration 
of 337 mg/L of BOD. It was assumed that the concentration remained the same 
regardless of flow scenario. The loading for each scenario were calculated by 
multiplying the projected flow by the concentration. The Total Kjeldahl Nitrogen (TKN) 
concentration was assumed to be 20% of the BOD, which is typical for high strength 
domestic wastewater (Wastewater Engineering Treatment, Disposal and Reuse, Metcalf 
and Eddy, Inc., 1991). This information is summarized in the last column of Tables 4-7 
and 4-8. 
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TABLE 4-5 

Estimated Pollutant Loadings for Phase 1 
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TABLE 4-6 

Estimated Pollutant Loadings for Phase 2 
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PROJECTED WASTEWATER FLOWS & LOADINGS 

Tables 4-7 and 4-8 present the flows and loadings which will be utilized in this report. 
The tables of projected flows and loadings include only Phase 1, and Phase 1 and 2. The 
scenario of only Phase 2 was not included, because the stakeholders have indicated that 
there is no potential to develop a system for only Phase 2. 

TABLE 4-7 

Projected Wastewater Flows and Loadings for Phase 1 

TABLE 4-8 

Projected Wastewater Flows and Loadings for Phase 1 and 2 

(1) Current wastewater flow is derived from the monthly Fall City Water District's water use records from June 
2000 through May 2001. 

( 2 )  Minimum wastewater flows are current wastewater flows with a 20% growth factor. 

(3) This is the mean of the minimum and maximum flows of Phase 1 and 2. 
(4) Phase 1 and 2 maximum flows are assumed to be double the minimum flows of Phase I and 2. 
( 5 )  Annual Average (Max.) = Max. Month (Max.) * Ann. Ave. (Min.)/Max. Month (Min.) 
(6) Peak hour flow was calculated by multiplying the Annual Average flow by a peaking factor of 4.2 per the 

Ecology Criteria, Table C1-1. 
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CHAPTER 5 

TREATMENT ALTERNATIVES 

INTRODUCTION 

The Stakeholder group elected to evaluate a number of alternative wastewater systems to 
potentially serve the commercial area. The alternatives include individual onsite 
treatment systems, clustered treatment systems, and centralized systems. Once the 
Stakeholder Group has selected an alternative, it is assumed that individual businesses 
will choose whether or not to participate in the project and be served by the new system. 

Based on the wastewater system options selected for analysis, the following seven 
alternatives will be evaluated: 

No Action 
Individual Onsite Systems 
Cluster System 
Centralized Recirculating Gravel Filter with Subsurface Drip Imgation 
Class A Re-Use Facility with Wetland or Rapid Infiltration 
Centralized Package Plant with a River Outfall 
Centralized Package Plant with Drainfield 

At this stage of the planning process, it is important to establish how different alternatives 
will perform relative to the others. In order to achieve this comparison, current regulation 
design criteria have been used to insure that these systems are all being evaluated against 
the appropriate standards. For onsite and cluster systems the alternatives will meet 
Department of Health @OH) criteria, and with offsite centralized systems Department of 
Ecology (Ecology) criteria will be met. It is assumed that a management entity will be 
formed to operate, monitor, and maintain the alternative that the Fall City business 
community selects. Our cost analysis has assumed that the implementation of the project 
will follow a public works bidding procedure, and that the construction will be overseen 
by the public management entity mentioned above. 

Another design criterion applied to all alternatives was the drainfield hydraulic loading 
rate. For this, and all conventional drainfield sizing in this report, an overall hydraulic 
loading rate of 0.4 gpdlft2 was used corresponding to a trench bottom area loading rate of 
1.0 gpd/ft2. This number was derived from field investigations of areas located in the 
vicinity of the business district, literature review, and discussions between Aqua Test, 
HWA Geosciences and Gray & Osborne engineers. See Appendix F and G for HWA 
Geosciences Technical Memo and soils data regarding Golf Course on east side of 
Raging River, respectively. It must be understood that the hydraulic loading rate can 
change significantly over a small distance. For a drip irrigation drainfield, an overall 
hydraulic loading rate of 0.17 gpd/ft2 was used. For rapid infiltration, a hydraulic loading 
rate of 2 in/hr (30 g~d/ft*) was used. These design hydraulic loading rates are shown in 
Table 5-1. Subsurface conditions in the Fall City area vary significantly with depth and 
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area distribution. The allowable wastewater loading rates and wastewater infiltration 
rates used in our analyses represent our professional judgement for typical ranges or 
averages for soil conditions known to occur in the Fall City area. Determining actual 
loading and infiltration rates requires site specific soils and ground water investigations. 
Consequently, actual loading and infiltration rates could vary depending on site specific 
soils and ground water conditions. Prior to the design of the system selected by the 
stakeholder committee, soils analysis and hydraulic load testing will need to be 
conducted on the chosen site to obtain actual design rates. This analysis can be 
conducted for specific sites as part of an Engineering Report, which will be required prior 
to implementation. 

Table 5-1 

Hydraulic Loading Rates 

Conventional 0.4 
Subsurface Drio 0.17 

Operation and Maintenance alternatives can also be evaluated based on estimated 
operation and maintenance requirements. O&M requirements vary based on the type of 
technology and the regulatory authority. Alternatives regulated by DOH (no action, 
individual onsite systems, cluster systems and the 14,500 gpd offsite RGF) have minimal 
monitoring and reporting requirements in comparison with systems regulated by Ecology. 
DOH requires that large onsite systems have annual operating permits and O&M 
manuals. Annual reports are required to DOH to demonstrate compliance with the 
procedures in the O&M manual. O&M requirements consist of inspections and the 
manufacturer's recommended maintenance. 

Ecology requires that facilities have National Pollutant Discharge Elimination System 
(NPDES) or State Waste Discharge (SWD) permits, which require a certified wastewater 
treatment operator and performance monitoring and reporting. Permits will often require 
weekly monitoring of performance parameters. The production of Class "A" reclaimed 
water requires additional performance monitoring and reporting, which may include daily 
coliform testing. However, the testing and reporting schedule is adapted to the specific 
requirements of the facility and environment. The Town of Starbuck operates a 20,000- 
gpd wastewater treatment facility using attached growth filters and drainfield disposal 
that is regulated by Ecology. The SWD permit reporting requirements include 
continuous flow measurement, monthly sampling of several parameters at the treatment 
facility, and groundwater monitoring at monthly, quarterly and semi-annual frequencies. 
The Town of Starbuck, WA uses an average of 10 to 15 hours per week to operate the 
system, including an average of 3.5 hours per week on sampling and reporting. Based on 
similarity of size and disposal method, Ecology may set reporting requirements for the 
proposed Fall City alternatives under its jurisdiction similar to those at the Town of 
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Starbuck, WA. The monitoring and O&M labor required at the Town of Starbuck facility 
was used as a guide in estimating O&M costs for centralized treatment alternatives. 

Labor costs for system O&M were developed based on an estimated cost of $40 per hour 
for a public management agency employee, including salary and overhead. The 
wastewater utility may determine to contract for O&M of this facility; this could 
potentially result in different labor costs than estimated here. Power costs are based on 
$0.07 per kilowatt-hour ($/kw-hr), and solids hauling costs are based on $0.13 per gallon 
for hauling and disposal of septic tank solids every three years. 

Currently, the adequacy of existing onsite systems in the Phase 1 and 2 study areas varies 
greatly. Water use information for each parcel was used by Aqua Test to complete an 
assessment of the septic systems in the area of concern. During field visits, Aqua Test 
assessed 33 of the 36 sites in Phase 1, and all 16 sites in Phase 2. Based on water use, 
gross lot square footage and observation, Aqua Test determined whether a drainfield 
could potentially handle the wastewater onsite in a manner that complied with current 
regulations. Of the assessed parcels, only one was identified as having the ability to 
conform to standards. According to this assessment, over half of the sites are not able to 
treat all of their wastewater onsite and must send at least a portion of it offsite for 
treatment and disposal in order to comply with regulations. Another 10 could potentially 
be repaired and granted a "non-conforming repair" status by DOH. This is a variance 
that exempts the owner from standard regulatory requirements for system sizing, but 
decreases the property value, requires frequent maintenance, and limits the property to its 
current use. Another 5 sites have the potential to treat a portion of their wastewater 
onsite, but not all. At the remaining 16 sites, there is no opportunity for onsite treatment, 
and all wastewater must be sent offsite for treatment and disposal in order to comply with 
current regulation. Of the 16 parcels in the Phase 2 area, 5 have the ability to conform to 
standards using onsite treatment, 8 could qualify for the "non-conforming repair" 
variance, and 3 must send a portion or all of their wastewater offsite for treatment and 
disposal. See Table 5-2 for a breakdown of current flows for each category of existing 
onsite system condition. For onsite alternatives, no future increases in flow are projected 
since limited space is available to accommodate additional flow. 

Table 5-2 

Current Onsite System Flows Handled by Available Onsite Treatment Options 

I I 

( 1 ] Sum of flows fur conforming onsite. non-conforming repair, and the podions of some onsite/elsorne 
offsite that can be treated onsite. 

( 2 )  Sum of flows for all offsite and the portion of some onsitelsome offsite that must be treated 
offsite. 
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ALTERNATIVE 1 : NO ACTION 

This is the scenario in which nothing is done to address wastewater management in Fall 
City. The benefit is that in the short term, there is no additional cost to anyone in the 
community. However, this alternative solves none of the current problems. Currently, the 
business area has no room for expansion, and some participants in the June 21,2001 
meeting felt that the existing onsite systems are already inadequate with respect to 
protection of public health and the environment. Presently, there are three portable toilets 
in the commercial district, because business owners do not have the capacity in their 
septic systems to allow customers to use their bathrooms. Some owners require hauling 
of wastewater since they have unusable drainfields. For many business owners, the 
potential to expand their operation, change the type of business, or sell their 
establishment is impossible due to inadequate wastewater systems. The No Action 
option leaves businesses whose septic systems fail little choice but to close or haul 
wastewater away, and does nothing to protect local groundwater and the Snoqualmie 
River from potential pollution. 

ALTERNATIVE 2: INDIVIDUAL ONSITE SYSTEMS 

In this analysis it is assumed that all existing septic tanks are serviceable, not leaking and 
are capable of being utilized for the onsite or cluster system. 

This option is open to those residences and businesses who have enough space on their 
site to place a treatment unit and a drainfield (i.e., a conforming onsite system that meets 
current King County codes), or who can obtain a non-conforming repair exemption from 
King County or DOH. If the business community forms its own management district, 
then DOH will be the agency to grant the exemption. If no management entity is formed, 
King County will administer any exemptions. With the exception of a few sites, any 
property owners wishing to perform onsite treatment will need to install an Aerobic 
Treatment Unit (ATU). These are special treatment tanks installed in series with 
traditional septic tanks to pretreat wastewater prior to discharge into the drainfield. Due 
to the treatment, DOH allows disposal of the treated wastewater into a smaller drainfield 
than current regulations allow. For this stage in the planning process, the Whitewater@ 
ATU has been selected as a typical ATU for residential use. It was approved by DOH in 
1994, and 1,500-2,000 units have been installed in Washington State. It is capable of 
reducing BOD levels from 100-300 mg/L to 5-1 0 mg/L, and TSS levels from 100-350 
mg/L to 5 - 10 mg/L. Commercial establishments have a higher waste strength than 
residences, and therefore will require an ATU developed for high strength wastewater. 
These commercial ATUs have higher capital costs than residential ATUs. Appendix H 
shows an ATU cost table. 

Many properties in the business district have insufficient land area available for adequate 
onsite treatment; therefore, not all of the business district's wastewater flows can be 
treated by individual onsite systems. 
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See Table 5-3 for design criteria, Tables 5-4 and 5-5 for capital cost estimate and Table 
5-6 for annual O&M cost estimate of individual onsite septic systems. 

Table 5-3 

Onsite Systems Design Criteria 

.-. , 

BOD (lblday) 
TSS (lbldav) 

INO. of Commercial Units 
I 

12 I 

J 

22 
22 -, 

TKN (lblday) - 
No. of Residential Units 

/ 1) For Phase 1 and 2 

4.4 
1 

Table 5-4 

Capital Cost Estimate For Onsite Residential Non-conforming Repair (1 existing 
property only) ( 1 1 3  (3) 

............................................................................................... Contingency (1 5%) 2,145 .OO 
Subtotal ................................................................................................................ $16,445.00 

.................................................................................................. Sales Tax (8.4%) $ 1,381.00 
............................................................................. Estimated Construction Cost ..$17,826.00 

..................................................... Legal, Engineering, & Administration (20%). $ 3,565 .OO 
............................................................................... Total Estimated Project Cost $2 1,400.00 

Number of Residential Properties Repaired ........................................................................ 1 

Total Estimated Project Cost For Community (1 property) ............................... $21,400.00 

(1) Assumes use of an ATU is required to bring waste strength down below 350 mgll BOD. 
(2) Assumes use of an existing septic tank and drainfield 
( 3 )  Assumes public works bidding procedure/contractor installation overseen by a wastewater 

management entity. 
(4) Assumes 120V electric service for the ATU is available at the building being served by the OSS. 
(5) Mobilization/Demobilization is calculated as 8% of items 1-6 subtotal. 
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Table 5-5 

Capital Cost Estimate For Onsite Commercial Non-conforming Repair (For 12 
Commercial ~ro~erties)(')' (3) 

............................................................................................... Contingency (1 5%) 6,900.00 
................................................................................................................ Subtotal $52,900.00 

Sales Tax (8.4%) ............................................................................................... $ 4,444.00 
Estimated Construction Cost ............................................................................... $57,344.00 

.................................................... Legal, Engineering, & Administration (20%). 1 1,469.00 
Total Estimated Project Cost for One Property ............................................. $68,800.00 

.................................................................. Number of Commercial Properties Repaired.. .I 2 

Total Estimated Project Cost For Community (12 properties) ................... $825,600.00 

(1) Assumes use of an ATU is required to bring waste strength down below 350 mgll BOD. 
(2) Assumes use of an existing septic tank and drainfield. 
(3) Assumes public works bidding procedurelcontractor installation overseen by a wastewater 

management entity. 
(4) Assumes 120V electric service for the ATU is available at the building being served by the OSS. 

Table 5-6 

Annual O&M Cost Estimate for Onsite Septic Systems with Aerobic Treatment 
Units 
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2 times per year 
4 times per year 
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$800.00 
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ALTERNATIVE 3: CLUSTER SYSTEMS 

As can be seen in Table 5-2, of the 29,500 gpd of wastewater currently generated in 
Phase 1 and 2, only 11,300 gpd can be treated onsite adequately or managed onsite with a 
non-conforming repair exemptions. The remaining 18,200 gpd in Phase 1 and 2 must be 
treated remotely from the individual business parcels. One alternative for treating the 
remainder is a community cluster system. A cluster system consists of multiple small 
systems that each serve a portion of the needed service area as opposed to one large 
system. For a Fall City system, the clusters would need to accommodate 18,200 gpd to 
manage current flows, or 24,100 gpd to manage the minimum future Phase 1 and 2 flows. 
In order to project the future minimum flows for a cluster system, it was assumed that 
anyone who could potentially treat their wastewater onsite would do so. The growth 
factor of 20% was applied to current flows of Phase 1 and 2, and the extra flows 
generated in the "Conforming Onsite" and "Non-conforming Repair" were added to the 
amount of flows that must be treated offsite. For the maximum flow case at Phase 1 and 
2, when the flows from all sites requiring offsite treatment are double the minimum 
flows, the offsite cluster system capacity would need to be 59,500 gpd. 

CLOSE-IN CLUSTER SYSTEM 

By creating cluster systems in the close vicinity of the business district, it enables 
treatment in onsite facilities with individual capacities of less than 14,500 gpd. This 
capacity is below the threshold for Ecology regulation, and therefore the facility will be 
regulated by DOH, as discussed in Chapter 3. This arrangement would reduce the 
treatment, monitoring and maintenance requirements. 

Three potential sites for community drainfields have been located within a quarter mile of 
the commercial area. Therefore, the cluster system evaluated will include three 
community drainfields. Other suitable sites near the business district were not found in 
our investigation. The total capacity of these three parcels is 7,200 gpd, leaving 11,100 
gpd (for Phase 1 and 2 current flows) that would need to be treated at a more remote site, 
as discussed below. For each site, it is assumed that the entire area, minus the required 5 
foot buffer, will be used. Half of the site will contain the conventional drainfield, and the 
other half will be the mandatory, 100% reserve drainfield area. See Table 5-7 for Design 
Criteria, Table 5-8 and 5-10 for estimated capital costs and Table 5-9 and 5-1 1 for annual 
O&M cost estimate for the three cluster drainfields with a combined capacity of 7,200 
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Table 5-7 

Design Criteria for 7,200 gpd Cluster Drainfields (Combined Criteria for Three 
Separate Drainfields at 7,200 gpd Combined Capacity) 

O&M cost estimates are a portion of the costs for the 27,800 gpd system described in 
Alternative 4 based on relative flow rate. 

Layout of cluster systems is shown in Figure 5-1 and a typical cluster system schematic is 
shown in Figure 5-2, which applies only to the sites located adjacent to the central 
business district. It is anticipated that some businesses (approximately three to four) will 
need to install an ATU to reduce the organic loading in their wastewater to below 350 
mg/L as required. A shallow, small diameter, variable grade, gravity collection system 
will convey wastewater flows fiom the selected service area to the nearby drainfield. At 
the drainfield site, the wastewater will enter a surge tank to dampen fluctuations in flow 
volumes, and then the wastewater will be pumped into the conventional drainfield and be 
disposed of at a rate of 0.4 gpdlft2. 
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Table 5-8 

Capital Cost Estimate for 7,200 gpd Cluster Drainfields (Combined Cost for Three 
Separate Drainfields at 7,200 gpd Combined ~a~ac i t~ ) ' ' ) ' ( * )  

.............................................................................................................. Subtotal $174,400.00 
Contingency (1 5%) ........................................................................................ $ 26,200.00 

.............................................................................................................. Subtotal $200,600.00 
................................................................................................ Sales Tax (8.4%) $ 16,900.00 

............................................................................ Estimated Construction Cost .$217,500.00 
.................................................... Legal, Engineering, & Administration (20%). 43,500.00 . . .  .......................................................................................... Land ~ c ~ u i s ~ t ~ o n ( ~ ) .  ..$lOO,OOO.OO 

Total Estimated Project Cost .......................................................................... $361,000.00 

(1) Assumes use of a septic tank, and, if needed, an ATU at the customer's property to reduce each 
customer's effluent waste strength to below 350 mgll BOD, prior to gravity discharge to the pipe 
leading to the surge tank and cluster drainfield. 

(2) Assumes public works bidding procedure/contractor installation overseen by a wastewater 
management entity. 

(3 )  Assumes 120V electric service for the ATU is available at the building being served by the OSS. 
(4) Mobilization/Demobilization is calculated as 8% of items 1-10 subtotal. 
(5) Land Acquisition Cost based on 0.41 acres @ $25,00O/acre, with a minimum cost of $100,00 for 

parcels less than 1 acre. 
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Table 5-9 

Annual O&M Cost Estimate for 7,200 gpd Cluster Drainfields (Combined Cost for 
Three Separate Drainfields at 7,200 gpd Combined Capacity) 

, :: .7'.$,--+w ,.id ;,, . , " < : * * $ % e w - " p ~ g f i ~  f:cEt;;; ,JJ: ..*. -- . , .* , -' .-. .&.- . - ;;p ::,':: ,;* .. 5: ..... !?",L;- :-,;:. ; ..... =.,-. E. ,- *: 42, . .  
Labor") I $2,080 

Table 5-10 

Supplies 
Electric Power for ~urnps'~) 

Capital Cost Estimate for 7,200 gpd Cluster System Collection and Conveyance 
System 

$ 250 
$ 100 

Subtotal ................................................................................................................ $51,580.00 
Contingency (1 5 %) ............................................................................................ 7,73 7.00 
Subtotal ................................................................................................................ $593 17.00 
Sales Tax (8.4%) ................................................................................................ $ 4,983.00 
ESTIMATED CONSTRUCTION COST ........................................................ $64,300.00 
20% Legal, Engineering, Administration ........................................................... .$12,860.00 
TOTAL ESTIMATED PROJECT COST ....................................................... $77,000.00 
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Septic Solids Hauling 
Repair & Replacement 
Miscellaneous 
Total Annual O&M costs 

$2,000 
$1,000 
$ 250 
$5,680 

(1) Labor estimated at 1 hr per week @ $4Ofhr. 
(2) Power costs estimated at $0.07/Kw-hr 
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TABLE 5-1 1 

Annual O&M Cost Estimate for 7,200 gpd Cluster System Collection and 
Conveyance System 

I 1. I Labor"' 1 $4.000 I 

OFFSITE 14,500 GPD RECIRCULATING GRAVEL FILTER SYSTEM 

2. 
3. 

The flows in excess of 7,200 gpd (1 1,000 gpd for Phase 1 and 2 current flows) would be 
sent to an offsite treatment and disposal location west of the business district. See Figure 
5-4. Because it is a relatively large flow, approaching the 14,500 gpd initially, and 
potentially expanding to above 14,500 gpd for future growth, it will require more 
treatment than flows applied to smaller onsite community drainfields. The treatment 
system proposed is a recirculating gravel filter (RGF) treatment process. Design criteria 
for the RGF process is shown in Table 5-12. 

A shallow, 6-inch diameter gravity collection line would deliver the collected wastewater 
to a pump station, then it would pump the wastewater, through a 3-inch diameter force 
main, to the offsite treatment and disposal location. 

Fower<lJ 
Maintenance 

Table 5-12 

$ 300 
$2,000 

Total Estimated O&M Cost 

Design Criteria for Offsite 14,500 gpd Recirculating Gravel Filter System with 
Subsurface Drip Irrigation 

$6,300 
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Table 5-12 - (continued) 

Design Criteria for Offsite 14,500 gpd Recirculating Gravel Filter System with 
Subsurface Drip Irrigation 

A recirculating gravel filter consists of two parallel septic tanks, a recirculation 
tank/pump tank, and a recirculating gravel filter (RGF), followed by disposal to a 
pressurized drainfield. The RGF would produce a relatively well-treated effluent, but 
cannot be relied on for nutrient removal. Therefore, the drainfield would be a drip 
irrigation system constructed at shallow depth (about 6 inches) in the (probably grass) 
root zone of the crop, relying upon plant uptake to remove nutrients. Soils in the 
drainfield would also provide additional polishing of the effluent and final disposal. 

For this reason, an application rate of 0.17 gpd/ft2 will be used to size the drainfield. This 
loading rate was devised fkom assuming a low permeability drainfield soil and using 
Table 2 in DOH'S Interim Recommended Standards and Guidance for Subsurface Drip 
Systems. Note: See additional information on drainfield disposal in the discussion below 
Alternative 4: Centralized Systems. 

Plant uptake of nutrients would be highest during the summer months, which is also the 
period of slowest groundwater movement, conversely, during the winter months, plant 
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nutrient uptake would be lowered, but increased groundwater flows would dilute 
nutrients added by the treated effluent discharge from the drip irrigation emitters. 

With this alternative, the influent wastewater at the treatment and disposal site flows 
initially into two (2) septic tanks operating in parallel mode, where the heavier solids are 
settled out. The wastewater then flows to the recirculation tank where it mixes with 
partially treated filter effluent. The mixed wastewater is pumped the RGF at regular 
intervals, with doses controlled by both a timer and a high level float switch. The 
wastewater is distributed under pressure to the gravel filter consisting of a layer of drain 
rock lying over the filter media. The filter media consists of a minimum of 36 inches of 
coarse sand, along with additional underdrain layers of drainrock and "pea gravel". 

As the wastewater moves downward by gravity through the gravel media, biological 
growth attached to the media removes the organic material in the wastewater. The filtrate 
is collected at the bottom of the filter in a grid of collection piping and returned to the 
recirculationlmixing tank. A portion of the filtrate is discharged from a splitter box to the 
pump tank, and the remainder cycles back through the filter. A float-activated valve is 
frequently used to control recirculation and discharge from the tank. The RGF system is 
designed for wastewater to pass through the filter approximately 5 times prior to 
discharge. When discharged, treated wastewater would be pumped from the treatment 
system to the drainfield for final soil treatment and disposal. 

The septic tanks should provide a minimum of 1.6 days detention time at peak monthly 
flow. Two cast-in-place tanks will be used to provide the required volume. The outlet of 
the tanks would be screened with a minimum 118 inch plastic mesh screen or a bag filter 
to prevent the passing of solids to the recirculation tank. The tanks are provided to 
enable draining of each individually for maintenance. 

The recirculation tank volume would be sized to handle at least 150% of annual average 
daily flow. The recirculation pumps would operate on a timer, in alternating cycles of 5 
minutes on, 25 minutes off. This dosing schedule provides 48 dosing periods per 24 
hours, allowing the influenthiltrate mixture to cycle through the filter about 5 times 
before discharge. One recirculation pump per filter zone and one additional pump for 
backup will be provided. 

Float switches would be wired in parallel with the timer to control the pumps during 
periods of excessive wastewater flows, and in the event of timer malfunction. Both timer 
and float switch controls are required, to protect the pump and the distribution piping 
from excessive solids, the pumps would be enclosed in a 1/8 inch mesh plastic screen. 
The tank would be designed to enhance settling and retain solids that might be flushed 
out of the filter. 

Recirculating gravel filter sizing is based on a loading rate of 4.5 gallons per day per 
square foot at design monthly flow. At least two filter zones would be constructed so that 
one zone could be taken off line for maintenance. Gravel filter distribution laterals would 
be 1 112-inch diameter PVC piping laid at 2'-8" feet on center, with 3/16-inch orifices 
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spaced at 2'-8" feet on center. Planning level estimates will assume an above-grade 
concrete filter basin. 

The effluent would flow to a 2,000 gallon pump tank. Two pumps will be provided in 
the tank, along with the necessary floats and controls. Each pump will be capable of 
pumping the required flow necessary to pressurize the drainfield, so that the system can 
operate at peak flow with one pump out of service. The effluent from the RGF will be 
discharged through an in-line filter (probably Vortex) to the subsurface drip irrigation 
field. The pumps will be set to alternate pumping into the subsurface drip irrigation field. 

The drip field area would be laid out in at least two zones. A reserve area capable of 
handling 100 percent of the peak day design flow would also be provided for a future 
replacement drainfield area. A process flow diagram for this alternative is presented in 
Figure 5-3. 

Installing properly washed filter media that meets the DOH media specification is critical 
to the success of the RGF treatment. Past systems have failed due to the use of media 
that was too fine or media that contained too much fine material because it was not 
adequately washed. The filter media must meet the DOH criteria for particle size based 
upon a particle size analysis of the actual gravel material proposed for use. Each load of 
media used in construction should be sieve-tested to assure media specification 
compliance. 

An access road will need to be provided for access to the site. Three phase power would 
be provided to the site to operate the recirculation and distribution pumps, as well as filter 
and disinfection facilities. The estimated construction costs for collection and 
conveyance and treatment and disposal systems are presented in Table 5-13. The 
estimated annual O&M costs are listed in Tables 5-14. 

Table 5 - 13 

Estimated Capital Costs For Offsite 14,500 gpd Recirculating Gravel Filter Facility 
with Subsurface Drip Irrigation 
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Table 5 - 13 - (continued) 

Estimated Capital Costs For Offsite 14,500 gpd Recirculating Gravel Filter Facility 
with Subsurface Drip Irrigation 

Subtotal ........................................................................................................ $ 921,400.00 
...................................................................... 15% Construction Contingency $ 138,200.00 

Subtotal ......................................................................................................... $1,059,600.00 
8.4% Sales Tax ................................................................................................ $ 89,000.00 

.......................................................................... Estimated Construction Cost $1, 148,600.00 
.................................................. 20% Legal, Engineering, and Administration 229,700.00 

........................................................................................... Land ~ c ~ u i s i t i o n ( ~ )  1 13,000.00 
TOTAL ESTIMATED PROJECT COST ........................................ . . .  $1,491,300.00 

(1) These costs are flow proportioned, based on costs shown in Table 5-20 for an RGF with 
subsurface drip drainfield for the Phase I Minimum Flow projection of 27,800 gpd for peak month 
flow. Some items, such as W disinfection, and a building, have been eliminated for this DOH- 
regulated facility. 

(2) Land Acquisition Cost based on 4.5 acres @ $25,00O/acre. 
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Table 5 - 14 

Estimated Annual O&M Costs For Offsite 14,500 gpd Recirculating Gravel Filter 
Facility with Subsurface Drip Irrigation 

2. 
3 ,  
4, 

A collection and conveyance system consisting of small diameter high density 
polyethylene (HDPE) pipe and pump station is required to deliver the wastewater to the 
cluster systems and offsite RGF. Capital and O&M costs for the collection system are 
shown in Tables 5-13 and 5-14, respectively. 

7. IMaintenance 
Estimated Total Annual O&M Cost - 

It is important to note that the offsite RGF system will only be feasible for current flows. 
Of the 29,500 gpd of wastewater currently generated in Phase 1 and 2, 18,200 gpd must 
be treated offsite. Only 7,200 gpd can be disposed of on the three sites in town, and the 
offsite RGF facility would need to handle the remaining 11,000 gpd. For Phase 1 and 2 
minimum projected flows, 24,100 gpd needs to be treated offsite. Therefore, an offsite 
RGF facility design capacity must be 16,900 gpd, which requires Ecology regulation of 
the system. Since the goal of this alternative is to remain under the less stringent DOH 
regulation, it provides little benefit to pursue this alternative for any flows beyond what 
currently exists. Therefore, the cost estimates for this alternative have only been 
determined for current flows. 

Power 
Maintenance 
Septage Handling 

$ 2,000 
$25,300 

For greater flows, a centralized system under Ecology jurisdiction may be more 
appropriate, as discussed in the next section. 

5 1,400 
$ 4,200 
$ 950 

(1) Labor is estimated at 3 hrs per week at $ 4 0 h .  
(2) The remaining costs are flow proportioned, based on costs 

shown in Table 5-20 for an RGF with subsurface drip 
drainfield for the Phase I Minimum Flow projection of 27,800 
gpd for peak month flow. 
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ALTERNATIVE 4: CENTRALIZED SYSTEMS 

LOCATION 

All offsite treatment solutions require acquisition of suitable land on which to locate the 
system. A Geographic Information System database was used to identify parcels 
providing potential sites for wastewater treatment facilities in the Fall City area. All land 
within a 2 mile radius of the commercial area was initially considered, then areas which 
had undesirable features, were removed from consideration. First, all land north of the 
Snoqualmie River was removed from consideration, because piping raw sewage across a 
salmon-bearing river is discouraged by the regulatory agencies and would be very 
expensive. Next the floodplain was removed from consideration because the Revised 
Code of Washington prohibits new construction in a floodway. The other sensitive area 
that had to be removed is the Water District's Wellhead Protection Zone identified in the 
1999 Wellhead Protection Plan for the Fall City Water District. The final area removed 
from consideration was the hills to the south of the commercial district. Steep slopes in 
this area are not suitable for use for wastewater facilities utilizing drainfields. Also, 
pumping water uphill is significantly more expensive and maintenance intensive than 
using flow by gravity. Therefore it is not economical to locate the central system at 
higher elevations. The only areas remaining for potential treatment facility sites lie west 
and southwest of the commercial area. All parcels between 5 and 10 acres, and parcels 
over 10 acres in the remaining area were located and identified as shown in Figure 5-5. 

A centralized system will also require a wastewater collection and transmission pipeline. 
At this stage in the planning process, only the general area to which this pipeline will 
extend is presented. For preliminary design and cost estimating purposes, the collection 
and transmission pipeline from the commercial district is shown to extend into the middle 
of the area, which contains potential sites for the centralized facility. See Figure 5-5 for 
added detail. The following describes in detail the preliminary design and cost estimate 
for the collection and transmission component of the Fall City centralized facility 
alternatives. 

COLLECTION SYSTEM TO CENTRALIZED WASTEWATER TREATMENT 
FACILITY 

Due to the topography of the central business area in Fall City, a conventional gravity 
system appears to be best suited to serve the area. Prior to final design, this will have to 
be confirmed by a survey of the area. When compared to other type of collection 
systems, the primary advantage of a conventional gravity system is its reliability, low 
operation and maintenance costs compared to pressure or vacuum collection systems, 
capacity range, and ability to handle more solids and grease than small diameter (pressure 
and vacuum) systems. This last feature is especially important for collection systems 
serving commercial users with sources of high solids and grease. 

For a collection area for Fall City's business area, the minimum size of gravity sewer line 
required by Ecology criteria is 8-inch diameter. To minimize cost, the gravity piping will 
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be designed to have the minimum slope of 0.4 feet per 100 feet required by Ecology. 
This slope will provide self-cleaning velocities of at least 2 feet per second. 

GENERAL COLLECTION SYSTEM LAYOUT 

Since there are no sanitary sewers within Fall City at present, a completely new system 
must be designed to serve the area. It is proposed that all wastewater from the Phase 1 
and 2 areas be conveyed with an 8-inch diameter main gravity line to the intersection of 
334'h Place SE and SE 42nd Street, where the wastewater will then be pumped via a new 
force main to the treatment and disposal sites. The site of treatment and disposal 
facilities is unknown at this point, but will most likely be located in the area west of the 
business district as described above. A preliminary layout of a conventional gravity 
system for the Phase 1 and 2 service area, a pump station and the force main is shown in 
Figure 5-6. 

The existing building side sewers will be disconnected fiom the septic tanks and 
connected to a new 4-inch side sewer pipe, which will then be connected to the main 
gravity line. Individual connections may be required to have grease traps or onsite 
facilities to reduce high strength waste prior to discharging into the collection system. 

Most of the main gravity sewer line will be located in the alley behind the central 
businesses. Currently there is a 4-inch potable water line running along the north side of 
the alley. The County is planning to move this water line to the front side of the 
businesses in the near future. 

The Fall City parcel maps were used to establish the length of the main sewer collection 
line and the force main. The collection system, excluding side sewers, will consist of 
about 2,260 linear feet of gravity sewer pipeline. 

CONVEYANCE SYSTEM TO CENTRALIZED WASTEWATER TREATMENT 
PLANT 

The distance between the possible location of the site for treatment and disposal facilities 
and the sewage collection area requires sewage pumping. For the projected peak flow of 
173,100 gpd (Phase 1 and 2), a single pump station is recommended. The wet well will 
be sized to accommodate flows during power failure for a period of 60 minutes to allow 
for connection to a portable generator. The concrete wet well will be 8 feet in diameter. 
The pump station will include two submersible pumps (one of them is a standby pump). 
Each pump will be sized to pump 120 gpm, which will provide 3 ftls velocity in the 4 
inch diameter force main. The pump size and quantity were selected to meet Class I 
reliability standard and for system redundancy. Department of Ecology criteria states 
that a standby pump be provided as well as a standby generator in case of pump 
malfunction or power outages. A portable standby generator will be stationed at the 
treatment facility to serve the pump station in case of power outage. Any pump station 
must also be protected from 100 year flood. 
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Table 5-15 

Design Criteria for Centralized Systems Collection and Conveyance System 

Table 5-1 5 summarizes the preliminary design criteria of collection and conveyance 
system. Three phase power is assumed to be available near the site. The pump station 
will be equipped with an electrical distribution panel, and a local control panel. Pump 
station piping and valves will be designed to allow for access and maintenance. 

This conveyance system is designed to convey the peak hour flows. Figure 5-3 shows the 
layout of the transmission line between the proposed pump station and the assumed end 
point of the force main at the treatment facility. The assumed endpoint is located in an 
area near the possible location of the future treatment facility and disposal site, see Figure 
5-6. The purpose of selecting an assumed general area for the centralized treatment 
facilities and 6,300 feet (1.2 miles) of force main is to develop comparable cost estimates 
for the centralized treatment alternatives. 

Department of Ecology criteria requires that the force main must be greater than or equal 
to 4 inches in diameter with minimum velocity of 2 feet per second. The conveyance 
pipeline should be sized to support peak flows for the design year 2021. One 4-inch pipe 
will support maximum potential peak hour flows of 149,300 gpd. The recommended 
pipeline material would be high-density polyethylene (HDPE) due to its resistance to 
corrosion and ease of installation. 

King County 5-1 9 
Fall City - Alternative Onsite Wastewater Project July 2001 



Gray & Osbome, Inc., Consulting Engineers 

COLLECTION AND CONVEYANCE SYSTEM COST ESTIMATES 

Preliminary cost estimates for the collection system were based on a design peak hour 
flow of 173,100 gpd for the design year 2021. For each side sewer connection the cost 
includes an assumed average length of 40 feet, 4-inch diameter side sewer line and a 24- 
inch diameter samplinglmetering pipe section. Payment for the side sewer fiom the 
building to the property boundary will be the responsibility of the property owner. 

Construction cost estimates for the collection system were developed fiom preliminary 
design criteria, planning-level equipment quotations, preliminary quantity take-offs, and 
escalated bid summaries for similar projects and equipment. The total capital costs for 
the collection system, transmission line and pump station is shown in Table 5-16. 

Table 5-16 

Capital Cost Estimate of Collection and Conveyance System for Centralized System 
Alternatives 

Contingency (15%) ............................................................................................ $ 63,756.00 
............................................................................................................ Subtotal ..$488,796.00 

Sales Tax (8.4%) .............................................................................................. $ 41,059.00 
ESTIMATED CONSTRUCTION COST .......................................................... $529,855.00 

........................................................ 20% Legal, Engineering, Administration .$105,97 1 .OO 
TOTAL ESTIMATED PROJECT COST ..................................................... $635,826.00 
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8. 
9. 
10. 
11. 
12. 
1 3. 

Valve Vault 
Boring ------ 
8' diameter wet well (19 feet deep) ----- 
Electrical 
Site work 
4" HDPE Force Main 
Surface Restoration 

2 I EA 
1 I LS 
1 I LS 
1 I LS 

6,300 1 FT 

14. 
1 5. 

.............................................................................................................. Subtotal $425,040.00 

Gravel Surfacing 
Asphalt 
Hydroseeding 

Imported Backfill 
Mobilization and Demobilization 

$25,000 
$15,000 
$20,000 
$7,000 
$20.50 

1,055 
355 

1,000 
670 

1 

$50,000 
$15,000 
$20,000 
$7,000 

$130,000 

$10 
$30 
$1 
$20 

$12,000 

SF 
SY 
SY 
CY 
LS 

$10,550 
$10,650 
$1,000 
$13,400 
$12,000 
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Annual operation and maintenance (O&M) costs were based on labor, power, and 
equipment repair and replacement. Important factors for establishing O&M costs are the 
type and quantity of equipment required, system complexity, and operation requirements. 
O&M costs were developed from known costs for similar facilities in the region. Annual 
O&M cost estimates are shown in Table 5-17. 

Table 5-17 

Annual O&M Cost Estimate for Collection and Conveyance System Centralized 
Systems 

TREATMENT 

The evaluation of wastewater treatment alternatives is largely driven by the ultimate 
means of effluent disposal and the regulatory requirements affecting the disposal. As 
discussed in Chapter 3, the regulatory requirements differ based on quality and volume of 
discharge and disposal method. The centralized system alternative will require 
compliance with Ecology regulations since wastewater projections are greater than 
14,500 gpd. The first proposed centralized treatment alternative is a recirculating gravel 
filter (RGF) which will treat the wastewater to standards such that it can be disposed of 
into a drainfield. The second centralized treatment option to be evaluated is a Class A 
Water Reclamation facility from which the effluent can be reused for a number of 
purposes such as irrigation, stream flow augmentation, infiltration, washng vehicles and 
certain industrial uses. The third and fourth treatment options will be package plants, 
which utilize membrane filtration, and dispose of the treated water through land 
application to drainfield or discharge directly to the Snoqualmie River. 

We performed a cursory evaluation of additional wastewater management alternatives 
suggested by the Stakeholders Group. One of these alternatives was a wastewater 
package plant and soil infiltration bed that was considered in detail by one Stakeholder 
for a development in Fall City (see Appendix I for applicable letter regarding this 
alternative). The alternative did not include a wastewater conveyance system to the 
proposed site, nor did this suggested alternative include all the necessary equipment and 
structures required for a complete facility. Also, the package plant is a proprietary unit 
that is unknown to the technical consultant and apparently has only one (1) small 
installation in Washington State. Due to the tight time constraints of this engineering 
study, this suggested package plant alternative was not evaluated in detail. The proposed 
treatment process could be further evaluated in an Engineering Report at a later date. 
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DRAINFIELD DISPOSAL 

The treated effluent from the RGF will be discharged into a drip irrigation drainfield. 
This type of drainfield disperses treated water through a system of shallow pipes. These 
pipes are buried 6 inches underground, and have "emitters", tiny orifices with 0.06 to 
0.07 inch diameters. One benefit of a drip system is that the shallow application allows 
use of grass growing on the drainfield for nitrogen removal in combination with the soil 
vadose zone. According to Ecology criteria, a drainfield must not increase background 
levels of nitrogen by more than 2 mg/L at the edge of the aquifer below the drainfield. In 
the summer, when groundwater flows are lowest, the grass will be growing vigorously as 
a result of drainfield disposal, and removing up to 200 lbs/acre/year of nitrogen from the 
treated effluent. In the winter, when the grasses are dormant, local groundwater flows are 
at their highest due to winter precipitation recharging the aquifers, and nitrogen may not 
be a significant concern because it will be diluted in the groundwater below levels of 
concern and the disposal site will be located immediately upgradient of the Snoqualmie 
River. This disposal approach will require further discussion with and approval by 
Ecology. 

For an initial Phase 1 design flow of 27,800 gpd, and based on the design criteria, a drip 
irrigation drainfield with 99,000 linear feet of tubing, and 66,250 emitters on 7.1 acres of 
land is required. One half of this area is active drainfield and other half is reserve area. It 
is anticipated that in the area west of Fall City, land can be purchased for about $25,000 
an acre. 

ALTERNATIVE 4A: RECIRCULATING GRAVEL FILTER FACILITY 

This alternative is identical to the process recommended to treat the offsite flows under 
the Alternative 3, except that it will treat all the wastewater that needs to be treated rather 
than only a portion. The only difference in the process is that W disinfection and 
filtration will be required as a final step prior to discharge into the drainfield. ATUs will 
still be required at the sites which discharge high strength wastewater in order to reduce 
BODs and TSS to 5 350 mg/L. Because the facility is treating more that 14,500 gpd, it 
will operate under Ecology regulations. See Figure 5-7 for a schematic of the treatment 
process. The design criteria for the facility are presented in Table 5-18. The estimated 
capital costs for this alternative are presented in Table 5-19, and the estimated O&M 
costs are presented in Table 5-20. 

The O&M labor cost estimate assumes four (4) hours per week of operator time based on 
an RGF design in the Finch Creek Design and Feasibility Study (G&O, 2000). The 
annual maintenance cost estimate is 0.5 percent of the total construction cost for all 
centralized alternatives. 

ALTERNATIVE 4B: CLASS A RE-USE 

This alternative presents treatment to meet Class A reclaimed water standards. The final 
disposal of effluent, for the purpose of this analysis, is assumed to be rapid infiltration to 
groundwater at an application rate of 2 inches per hour. Other options for effluent 
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disposal may include constructed wetlands streamflow augmentation or river discharge. 
A potential may exist to utilize the facility as a demonstration facility. Water reclamation 
facilities are required to meet the requirements of the WRR standards in addition to the 
State Waste Discharge or NPDES permit depending on the type of reuse employed. 
Water reclamation projects must be fully described in an engineering report approved by 
the Departments of Ecology and Health. For groundwater recharge projects, 
hydrogeologic studies and groundwater monitoring will be generally required by the 
permitting authorities. 

The State of Washington's Water Reclamation and Reuse (WRR) Standards for 
municipal wastewater define four classifications (Class A through D) based on the type 
of treatment provided. 
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TABLE 5 - 18 

Design Criteria for Centralized Recirculating Gravel Filter Facility with Subsurface Drip Irrigation (Alternative 4A) 
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The most critical treatment criteria is the disinfection standard for effluent total fecal 
coliform of 2.2 colonies per 100 ml (TC/100 mL) or less, which is the same for Class A 
or Class B reclaimed water. In order to meet this standard, the water must be highly 
treated prior to disinfection. Class A standards require that the water be filtered prior to 
disinfection. Class B standards do not require filtration, however, experience has shown 
that this disinfection standard can be difficult to meet if the water is not filtered prior to 
disinfection, therefore treatment to Class A standards is assumed. 

With reclaimed water, protection of public health is considered the highest priority. 
Under the reuse standards there a number of operational and reliability requirements for a 
water reclamation plant. Several key requirements are summarized as follows: 

Minimum Class I11 Operator 
Setback distances and use area requirements 
Critical equipment and process failures must be signaled by an alarm 
Emergency storage/disposal in event of plant failure. 
Operating records provided to DOH as well as Ecology. 
No bypass reuse areas of untreated or partially treated water. 
A stand-by power supply or long term disposal or storage facilities 

Allowable water reuse methods are listed below: 

Imgation (non-food crops, food crops, or landscape imgation) 
Landscape impoundments 
Constructed beneficial use wetlands and constructed treatment wetlands 
Groundwater recharge by surface percolation or direct injection 
Commercial and industrial uses 
Streamflow augmentation 

The WRR standards specify treatment requirements and site management requirements 
for each water reuse methods. Not all of these methods provide adequate levels of reuse, 
due to the relatively small quantities and seasonal nature of the reuse method. However, 
two reuse methods offer the potential for 100 percent reuse on a year-round basis: 
groundwater recharge and streamflow augmentation. 

Three categories of groundwater recharge are covered in the WRR standards: (1) direct 
injection to a drinking water aquifer, (2) direct injection to a non-drinking water aquifer 
and (3) surface percolation. For direct injection of reclaimed water to a drinking water 
aquifer, the WRR standards require reverse osmosis and additional effluent water quality 
standards. Groundwater recharge using surface percolation must at a minimum meet the 
Class A reclaimed water standards, unless a lesser level is allowed under a pilot project 
status by DOH and Ecology. In addition to secondary treatment to provide oxidized 
wastewater, the process must include a "step to reduce nitrogen prior to final discharge to 
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groundwater". Due to the high level of treatment required for direct injection of 
reclaimed water, this report will evaluate groundwater recharge by surface percolation 
(rapid infiltration). 

Strearnflow augmentation requires an NPDES pennit and adherence to the surface water 
quality standards (WAC 173-201A). However, the key difference between streamflow 
augmentation and surface water disposal is that a determination of beneficial use has 
been established based on a need to increase flows to the stream. This determination 
requires concurrence from Department of Fish and Wildlife that the need exists for 
additional instream flows. The alternatives for constructed wetland streamflow 
augmentation were not estimated at this time since this effluent disposal alternative is site 
specific. 

The proposed treatment system includes an extended aeration activated sludge process, a 
common technology for smaller facilities. However, with this approach, the solids in the 
aeration basin would be separated from the liquid by an in-basin membrane unit, rather 
than using conventional settling methods. The use of the in-basin membranes creates a 
smaller footprint than conventional clarification and provides a very high quality filtrate. 
Also, because effluent nitrogen may be a parameter of concern in the wastewater for 
disposal to the groundwater, the treatment process would be designed to include both 
ammonia and total nitrogen removal. Following membrane filtration, the effluent would 
be disinfected with ultraviolet (UV) radiation, and piped to rapid infiltration site. 

It is noted that a system using membrane filtration within the aeration basin has not yet 
been approved by Ecology for a Class A system, however, this technology has received 
State of California approval (Title 22) and Washington State. Department of Health and 
Ecology have recently determined for a specific project that membrane bioreactor 
technology satisfies the requirements of a Class A equivalent filtration technology for 
water reclamation facilities. 

Ammonia removal is generally accomplished by acculturating bacteria in the aeration 
basins that convert the ammonia to nitrate, a form of nitrogen that is not toxic to fish and 
does not further reduce oxygen in the water. Because this biological conversion uses up a 
significant amount of alkalinity in the wastewater, it is generally desirable to also create 
an environment for denitrification, which removes total nitrogen and results in some 
alkalinity being returned to the wastewater. Denitrification involves creation of a 
separate anoxic zone (zero dissolved oxygen but nitrates present) at the influent end of 
the aeration basin. In this anoxic zone, incoming wastewater is mixed with recycle from 
the downstream aerobic zone (contains dissolved oxygen) of the aeration basin. Within 
the anoxic zone, the wastewater is mixed but not aerated, creating an environment where 
nitrate in the recycled aeration basin mixed liquor is biologically converted to nitrogen 
gas. From the anoxic zone the wastewater flows to the aerobic zone where nitrification 
takes place. A portion of the liquid is then recycled back to the anoxic basin for 
denitrification. 
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Modules containing a large number of membrane strands or panels can be placed directly 
into the aeration basin to provide clarification and filtration. Because the mixed liquor is 
drawn through membranes placed directly in the aeration basin, external settling of solids 
and of clarification in a settling tank is not required. As a result, the mixed liquor 
concentration in the aeration basin can be maintained at three to four times the normally 
used concentration. This allows for much lower hydraulic detention times, and the 
necessary aeration basin volume is reduced accordingly. Subsequently, the footprint is 
significantly smaller when compared to conventional clarification and filtration. 

A low pressure vacuum pump draws the mixed liquor through the micropores resulting in 
a very high quality filtrate. Fouling is controlled by air movement around the membranes 
and short (15 to 30 seconds), frequent backpulsing with a chlorine solution. Cleaning of 
the membranes is accomplished by backpulsing with a stronger chlorine solution every 
few hours. Dip tanks filled with a dilute acid are also provided for more intensive 
cleaning of the membranes in the event of serious fouling. Recent improvements in 
membrane technology also have produced systems that do not require effluent pumping if 
sufficient discharge head (greater than 3 feet) is provided. 

The chlorine solution could be standard bleach or some other concentration of sodium 
hypochlorite, whatever is readily available. This could then be diluted to the 
concentrations needed. The frequent backpulsing occurs every 15 to 30 minutes for 15 to 
30 seconds; this requires a chlorine concentration of 2 to 10 m a .  The backpulsing 
sequence is programmed, and can be adjusted based on cleaning requirements. More 
intense cleaning is recommended every 4 hours or so; this involves backpulsing for 15 to 
30 seconds with a chlorine solution of 200 to 300 mg/L. This backpulsing would be put 
on a programmable timer with opportunity for adjustment. Using a standard 10 to 12 
percent concentration of sodium hypochlorite, annual usage would be relatively small and 
inexpensive. Also, recent improvements in membrane system technology have shown 
that newer membranes may not require bleach cleaning as frequently as indicated here. 
The manufacturer of the filtration equipment will provide all of the necessary treatment 
process equipment and programmable logic controller (PLC), including aeration 
equipment and pumps. The company will also provide operator training for the system. 

Pretreatment ahead of the aeration basins should consist of a mechanical fine screen. An 
equalization basin is recommended ahead of the reactor basins to even out flows to the 
aeration basins. 

The W radiation equipment will be sized to provide consistent disinfection to meet the 
total coliform standard of 2.2 TC1100 mL. The system will also be designed with 
redundant process units and alarms, as required by the Reclaimed Water Standards. After 
the UV disinfection, the reclaimed water would flow by gravity to the rapid infiltration 
area for reuse. The treatment facility, including laboratory and equipment storage, would 
be enclosed in a building, varying in size from 2,000 square feet to 2,500 square feet 
depending on the design flow. 
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The Standards require that reliability measures be installed to ensure that effluent not 
meeting reclaimed water standards is not released from the facility. For this facility, it is 
recommended that 24-hour storage of the maximum month flow, as well as standby 
equipment for the aeration, membrane filtration, disinfection and pumping systems, be 
provided. Therefore, a storage tank with a 1-day detention time would be located at the 
facility site. If any of the reclaimed water criteria were not being met, water would 
automatically be diverted to the tank. Once the facility was again operating within 
standards, this water would be returned through the treatment process. With alarms to 
alert operational staff of any problems and standby equipment on hand, such episodes 
should be infrequent and short-lived. The preliminary design criteria for Alternative 4B 
are presented in Table 5-21. A process flow diagram is shown in Figure 5-8. 

Table 5-21 

Design Criteria for Class A Re-Use (Alternative 4B) 

The facility must also have an alternative means of reuse, storage or disposal of the 
reclaimed water in the event the water cannot be discharged to the rapid infiltration site. 
Therefore, it is recommended that a storage pond with a detention time of at least three 
(3) days be constructed adjacent to the rapid infiltration site. The area required for 

Storage Pond 

Biosolids storage Tank 
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treatment and disposal would be about 112 acre for the smaller flows and about 1 acre for 
the larger flows, including the detention pond. 

Because the mixed liquor in the aeration basins is maintained at 10,000 mgll or greater, 
biosolids are wasted directly out of the aeration basins. The biosolids would be stored 
onsite and periodically hauled offsite for treatment and disposal by contract. The storage 
tank would to provide 30 days of storage. The tank would be provided with aeration to 
further stabilize the biosolids and control potential for odors. 

The estimated construction costs for Alternative 4B are presented in Table 5-22, and the 
annual O&M costs are presented in Table 5-23. 

Labor costs for system O&M were developed based on 75 percent of a full-time operator 
contracted at an estimated cost of $40 per hour at the lower flows and a full-time operator 
at the higher flows. Ecology regulations would require at least a Group I11 Operator at 
this reuse facility. Much of the operational control can be handled by programmable 
control systems, but the operator must be able to understand the treatment concepts and 
make adjustments when necessary. A significant portion of the operator's time will be 
spent performing the monitoring and laboratory tests required by the discharge permit 
that will be issued for the facility fiom Ecology. Power costs are based on $0.07 per 
kilowatt-hour ($/kw-hr), and solids hauling costs are based on $0.13 per gallon for 
hauling and disposal of solids monthly. The membrane modules will need to be replaced 
every five to seven years, at a cost of about $3,500 per module. Maintenance was 
estimated at 0.5% of the construction cost of the facilities. 

The advantages of this treatment approach are several. The facility has a small footprint 
and is able to be sited in the area where the wastewater is being generated. This saves a 
significant amount in transmission costs. The treatment process will produce a high 
quality of reclaimed water that can be reused in the community, with limitations. The 
treatment process can be readily expanded, and the site is adequate to accommodate 
potential expansion. The primary disadvantage of this alternative is the high capital cost, 
as well as high O&M costs. As a reclaimed water facility, the process must be 
consistently meeting all requirements, resulting in a higher level of oversight and 
monitoring than conventional facilities. 

Although a reclamation facility has a greater construction and maintenance cost than 
other alternatives, it also has many features that could benefit the Fall City community. 
For example, there would be no need for a costly drainfield, it could provide the 
community with irrigation water for a park-like demonstration project, or constructed 
wetland and may more easily receive government funding than other alternatives if the 
plant is incorporated into a demonstration park facility. 
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TABLE 5-23 

Estimated O&M Costs - Class A Reuse Facility with Rapid Infiltration (Alternative 4B) 
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ALTERNATIVE 4C: PACKAGE PLANT WITH RIVER OUTFALL 

The treatment process for the alternative is basically the same as for the Class A Re-Use 
alternative except for the following items: 

• Non-reclaimed water storage is not required. 
• Lower level of alarms and telemetry facilities can be installed. 
a Disinfection will be for a mean effluent coliform count of 200 MPN fecal 

coliform per 100/mL, rather than the 2.2 total coliform per 100 mL, for 
Class A Reuse 

• Standby UV disinfection facilities are not required, although some 
redundancy is desirable. 

a The standby generator will be smaller because of the above items. 
• Testing requirements are less, resulting in a smaller building and less 

labor. The reporting requirements may be similar to the treatment facility 
of the Town of Starbuck, WA, as described previously. It is assumed that 
one half staff member is required for the smallest flow increase to about 
314 of a person for the highest flow. Operator certification will be lower, 
probably Group 11. 

• An outfall to the Snoqualmie River will be constructed rather than a rapid 
infiltration area (or wetlands) and effluent storage facilities. It is assumed 
that the outfall pipe is approximately 4" diameter and that the effluent will 
be pumped through this pipe for a distance of 8,500 feet to a diffuser 
section in the river. This depends on siting. Some easement acquisition 
will be required for construction of this pipe. 

This alternative involving a river outfall requires extensive environmental permitting. A 
Clean Water Act (CWA) Section 404 Nationwide Permit is needed. Components of this 
permit include a biological assessment that has been reviewed and approved in relation to 
endangered and threatened species by the National Marine Fisheries Service (NMFS) and 
the US Fish and Wildlife Service (USFWS). The State Environmental Policy Act 
Planning Process (SEPA) must be followed, most likely resulting in the need to produce 
an Environmental Impact Statement (EIS). A Hydraulic Project Permit must be obtained 
from the Washington State Department of Fish and Wildlife (WDFW) and a Shoreline 
Permit from King County. Since a federal waste discharge permit is required, the 
National Environmental Policy Act Planning Process must also be completed. A 
National Pollution Discharge Elimination System (Nl'DES) permit will be required based 
on the total maximum daily load analysis (TMDL) that was conducted on the Snoqualmie 
River by Ecology in 1993 (this analysis allocated 200,000 gpd of river discharge at 25 
lblday BOD and 8.4 lblday ammonie to the Fall City area). Current wasteload allocations 
for existing point sources on the Snoqualmie River, such s the wastewater treatment plant 
for the City of Snoqualrnie stipulate that there would be no additional permitted point 
sources on the river. This would make a river outfall for Fall City very difficult to 
permit. Since a federal waste discharge permit is required, Section 106 of the National 
Historic Preservation Act requires a consultation with the State Historic Preservation 
Office. In addition, King County requirements include a flood hazard permit, filling and 
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grading permits, and a sensitive areas review. The entire permitting process can take 
anywhere from 2-4 years. The estimated construction costs for this alternative are 
presented in Table 5-24 while the estimated annual 0 & M costs are presented in Table 5- 
25. 

ALTERNATIVE 4D: PACKAGE PLANT WITH DRAINFIELD 

This alternative is the same as a package wastewater treatment plant with a river outfall, 
except the outfall and diffuser section in the Snoqualmie River is replaced with a 
drainfield. It also requires significantly fewer permits since construction of an outfall in 
the river and the discharge to a surface water is not required. 

Instead of a federal discharge permit, a state discharge permit would be required. 
Therefore, completing NEPA may not be necessary. The wastewater treatment plant 
would be designed to provide nitrogen removal. Therefore a conventional pressurized 
drainfield could be utilized rather than the dnp imgation system in the root zone as 
proposed for the recirculating gravel filter (Alternative 4A). The drainfield would be 
designed for 0.4 gpdlft2 with an equal size area available for standby. Table 5-26 shows 
the areas required for this alternative for the various flow projection scenarios. Tables 5- 
27 and 5-28 show the annual capital and O&M cost estimates for this alternative. The 
estimated costs are similar to those for Alternative 4C, except as described above. 
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TABLE 5-24 

Estimated Capital Cost for Package Plant with River Outfall (Alternative 4C) 
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TABLE 5-25 

Estimated Annual O&M Cost for Package Plant with River Outfall (Alternative 4C) 
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TABLE 5-26 

Required Area for Package Plant with Drainfield (Alternative 4D) 
. - 

The estimated capital costs for this alternative are presented in Table 5-27, while the 
estimated annual 0 & M costs are presented in Table 5-28. 

5-38 King County 
July 2001 Fall City - Alternative Onsite Wastewater Project 







BY1 TEST CREATEDI NOV 1 2  1993 i 11 161 00 U P D A T E ~  APR n 1998 171 4 9  53 plenr~nl JUH 03 lsse i;b 1% m ~ I L E I  KI \ACADLIB\GUFG-~VR\BXI I ~ B .  DUG 

COMMERCIAL AND RESIDENTIAL PROPERTIES 

I 

- 

I 

I 

I I  
I 

!# !t 
I 

) I  

I/ 

\ I  \ I  \ /  $/ t /  

1 I/ 
I 

I( 

I 

!{ 

SITE 
WEST 
OF 

TOW 

tf 

I . . 
RGF & 

Ir' 

c 

W E  #2 

PRESSURIZED 

6 

PRESSURIZED 
DRAINFIELD 

SITE #l 

PRESSURIZED 

SUBSURFACE 
DRIP 

IRRIGATION 
SYSTEM 

I 

1 

FALL CITY 
ALTERNATIVE ONSITE 

DRAINFIELD DRAINFIELD 

I 

WASTEWATER PROJECT 

FIGURE 5-1 
LAYOUT O F  CLUSTER SYSTEM - 

Gray & Osborne, Inc. 
C w M . W O  - 

. 





RESIDENCE BUSINESS BUSINESS 

G R A W M  FLOW 

I 

C A P A C l M  = 2,500 GPD 

FALL CITY 
ALTERNATIVE ONSITE 

WASTEWATER PROJECT 
FIGURE 5-2 

TYPICAL CLUSTER SYSTEM SCHEMATIC 

*BcOlrboaas,Zm 
MNWLING MQN- 





TO SEPTAGE TREATMENT 
AND DISPOSAL OFF SITE 

I 

RECIRCULATION 
TANK AND PUMPS 

TrPTTr W/  RECIRCULATION 
VLI  I A C I  

TANKS SPLITTER 

RECIRCULATING 
GRAVEL FILTER 

(RGF) 

EFFLUEN-T 
PUMP 

STATION 
IN-LINE 
FILTER 

DRIP 
IRRIGATION 
DISPDSAC, 

14,600 QPD CLUSTER RQF TREATMENT PROCESS SCHEMATIC 

r 

FALL CITY 
ALTERNATIVE ONSITE 

WASTEWATER PROJECT 
FIGURE 5-3 

14,500 GPD CLUSTER RGF SCHEMATIC 

e 3 D  
GmE7&obbmE-Lra 

CONSJL'IING ENGINEERS 



SCALE: 1" = 1000' 

LEGEND 

a CLEANOUT (CO) 
/V6" GRAVITY SEWER MAlN 

A 3 " FORCE MAlN 1 I PUMP STATION 

. - - . ,  - -  8 

FALL CITY 
ALTERNATIVE ONSITE 

I WASTEWATER PROJECT 

FIGURE 5 4  
PLAN LAYOUT OF COLLECTION I 

AND CONVEYANCE 
FOR 1 4 . m  GPD OFFSITE RGF FACILITY 

CONSULTING ENGINEERS 
. . 



SCALE: 1" = 1000' 

LEGEND 

/'V Well Head Protection Areas 
Time of Travel to a Production Well 

: .:a:-: .:  6 Months .... 
. . . . . 1 Year 

5 Years . 

FEMA Floodplain Areas 
: 100 Year 

500 Year 
Over 500 Year 
Unknown 

6 ,'=% Publicly Owned Property 
Water body 

,-I Parcels between 5 and 10 acres 
Parcels greater than 10 acres 

I .- 

FALL Ctw 
A l T E R M W  QNSLTE 

WASWATER PROJECT 
FIGURE 5-5 

P A R m  BETWEB4 5ANi3 1BAGRES 

-w%-qLm 
CONSULTING ENGINEERS 



a 48" MANHOLE 
/ V 8 "  GRAVITY SEWER MAIN 

A 1 4  " FORCE MAlN / \ 

PUMP STATION 

SCALE: 1" = 1000' 

LEGEND 

I T  
- - - . 

- 
- - .  - - .- 

FALL CITY I I 
ALTERNATIVE ONSITE 

WASTEWATER PROJECT 
FIGURE 56 

PLAN AND LAYOUT CONVEYANCE OF COLLECTION 

FOR CENTRALIZED SYSTEM 



TO SEPTAGE TREATMENT 
AND DISPOSAL OFF SITE 

SEPTAGE I 
RECIRCULATION 

TANK AND PUMPS RECIRCULATING EFFLUENT 
SEPTIC -I3RAVELEELwa FLOW u 
TANKS 

PUMP 
SPLITTER (RGF) FILTER METER PISINFFCTION sl2dmC! 

I BACK WASH 1 

DRIP 
IRRIGATION 
DISPOSAL 

CENTRALIZED RBF TREATMENT PROCESS SCHEMATIC 

I FALL CITY 
ALTERNATIVE ONSITE 

WASTEWATER PROJECT 
FIGURE 5-7 

CENTRALIZED RGF SCHEMATIC 



ANOXlC 
ZONES 

W/ MEMBRANES 

WATER RWSE TO RAPlD WLTRA710N, 
CU)GOD CHANNEL CONSTRUClED mRANDS OR S E A M  

ULlRAWOLEt EFRUP(T FLOW AUOAlMTAlON 
~~ 

/ 

/ 
1 SUlWE 

/ 
/ - TO SLUDGE 

AIR ,' 
- #  

lREATUENT 
r---: b - J 

1 1 * > , , / . r , , / /  80 00 
OFF-SITE 

I 

CLASS A RE-USE TREATMENT PROCESS SCHEMATIC 

FALL CITY 
ALTERNATIVE ONSITE 

WASTEWATER PROJECT 
FIGURE 5-8 

CLASS A RE-USE SCHEMATIC 

es 
CONSULllNG UdGINEERS 



CHAPTER 6 

SUMMARY OF ESTIMATED ALTERNATIVE 
WASTEWATER SYSTEM COSTS 

The three (3) tables in this chapter summarize the estimated capital and annual operations 
and maintenance (O&M) costs associated with the wastewater system alternatives 
described in Chapter 5. As directed by the Stakeholders Group at the July 11,2001 
meeting, Tables 6-l A, 6-lB, and 6-1C allow comparison of the various alternatives 
available for three (3) different flow projections: 

Phase 1 minimum flow of approximately 27,800 gpd, comprised of current 
average daily maximum month flow plus 20%, representing a minimum 
flow projection (See Table 6-1A); 

Phase 1 maximum flow of 55,600 gpd, representing an intermediate flow 
projection (See Table 6-1B); and 

Phase 1 and 2 maximum flow of 70,800 gpd, representing a maximum 
flow projection (See Table 6-1C). 

The following comments serve as background information for Table 6-1A. Most of these 
comments also apply to Tables 6-1B and 6-IC, as indicated. 

1. Based on the technical consultant team's field assessments, and review of parcel 
data and metered water use data, the following conclusions were reached 
regarding the wastewater treatment and disposal capacity of each of the onsite and 
non-centralized alternatives: 

The maximum flow treatable under Alternative 1 in Phase 1 is 
approximately 1,000 gpd (Table 5-2), which is the current maximum 
month flow fiom the single property with enough land for a conforming 
onsite system (no action required). 

The maximum flow treatable under the onsite residential non-conforming 
repair column in Alternative 2 is approximately 400 gpd (Table 5-2). 
Only 1 of 3 1 active properties in Phase 1 has the option (if approved by 
the King County or the State Health Department) of a residential non- 
conforming repair. Out of a total of 36 parcels in Phase 1, five (5) parcels 
currently have no water service, and are considered inactive. 

The maximum flow treatable under the onsite commercial non-conforming 
repair column in Altemative 2 is approximately 4,000 gpd (Table 5-2). 
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Twelve commercial properties of the 3 1 active Phase 1 properties could 
potentially make non-conforming repairs, each using aerobic treatment 
units (ATUs), and thus treat at least a portion of their wastewater flows 
onsite. 

The maximum flow treatable and disposable by the "close-in" cluster 
system (Alternative 3) is approximately 7,200 gpd, due to the limited 
amount of undeveloped land available adjacent (to the south) to the 
business district. 

The maximum flow treatable by the offsite recirculating gravel filter 
system (Alternative 3) under Department of Health jurisdiction with 
subsurface dnp irrigation is approximately 14,500 gpd. 

2. No single non-centralized alternative is capable of treating the entire Phase 1 
minimum flow of 27,800 gpd. However, the sum of the flows treatable by 
Alternatives 2 and 3 together is approximately 27,100 gpd, only slightly less than 
the Phase 1 minimum flow projection of 27,800 gpd. Therefore the sum of the 
costs for Alternatives 2 and 3 together constitute a non-centralized alternative that 
can be compared to the centralized alternatives for this Phase 1 minimum flow 
projection. For the remaining flow projections, the non-centralized alternatives 
have insufficient capacity, due to land area constraints, and thus their estimated 
costs cannot be compared to those of the centralized alternatives. Therefore, only 
the estimated costs of the centralized alternatives are presented in Tables 6-1B 
and 6-1C for the intermediate and high flow projections, respectively. 

For Alternative 4A, centralized recirculating gravel filter (RGF) facility with 
subsurface drip irrigation, it was assumed that installation of commercial ATUs 
would be required at the seven (7) existing commercial properties that discharge 
high strength wastewater (greater than 350 mg/L BOD). The total capital costs of 
these seven (7) ATUs ($397,900) has been included in the Treatment Plant and 
Drainfield Disposal Capital Costs items under the column for Alternative 4A. 
This was the total costs of all the alternatives are for comparable systems, 
however, the ATU cost for Alternative 4A would likely be borne by the individual 
property owners, rather than by the entire set of rate payers of the sewer 
management entity that is developed to construct and maintain the community 
system. The capital cost per commercial facility for the ATUs under Alternative 
4A ($56,800 per commercial property) is less than the per-commercial facility 
capital costs under Alternative 2 ($68,800 per commercial property), because 
under Alternative 4A, onsite drainfields are not required. The annual operations 
and maintenance (O&M) cost for the seven (7) ATUs ($5,600) was added to the 
Annual O&M Costs for Treatment and Disposal Systems item in the column for 
Altemative 4A. The remaining centralized alternatives 4B, 4C, and 4D do not 
require the use of ATUs for pretreatment of high strength wastewater, so costs for 
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ATUs are not included in their capital or annual O&M cost estimates. This 
comment applies to Tables 6-lA, 6-lB, and 6-1C. 

4. Land costs were calculated using a unit cost of $25,000 per acre for parcels 
greater than one acre in size, and a minimum cost of $100,000 was assumed for 
parcels smaller than one (1) acre, based on discussion at the June 11,2001 
Stakeholder Group meeting, and with a local realtor. This comment applies to 
Tables 6-lA, 6-lB, and 6-1C. 

5 .  An equivalent residential unit (ERU) was defined as 250 gpd, with a waste 
strength of 350 mg/L BOD. The number of ERUs for a parcel was calculated by 
the formula: No. of ERUs = [Peak Month Flow (gpd)/250 gpdlERU] x [Waste 
Strength (mg/L BOD)/350 mg/L BOD]. Peak month wastewater flow for a given 
parcel comes from applying the flow projection assumptions used in Tables 4-7 
and 4-8, i.e., Phase 1 Minimum = Current Flow + 20%, Phase 1 Maximum = 

Phase 1 Minimum x 2, and Phase 1 and 2 Maximum = Phase 1 Maximum + Phase 
2 Maximum, to the current metered maximum month flow for each parcel. Waste 
strength is an estimate by Aqua Test, Inc., based on waste strengths for similar 
facilities in other communities. In addition, the following assumptions were used 
for calculations of ERUs: 

It was assumed that the minimum number of ERUs for any parcel for the 
Phase 1 Minimum Flow projection, and for greater flow projections, is 
one (1). Therefore, if current maximum month flow for a given parcel 
was zero, or less than 250 gpd, a value of one (1) ERU was assigned for 
the Phase 1 minimum flow projection. 

For the parcels in the Phase 2 area, for which waste strength was not 
estimated by Aqua Test, a waste strength of 350 mg/L was assumed. As 
with Phase 1, all Phase 2 parcels were assigned a minimum value of 
one (1) ERU. 

6. All costs shown in Tables 6-lA, 6-lB, and 6-1C are in current dollars, and do not 
include financing charges. The cost items are taken from the detailed cost 
estimate tables in Chapter 5. 

SUMMARY 

Over the course of this two-month study, the Consultant team met with the Stakeholder 
Group several times and presented data, answered questions, obtained comments and 
incorporated feedback from the Stakeholder Group into the draft and final reports. The 
Consultant team estimated waste strength for each parcels, determined current flows, 
defined ERUs, developed cost estimates per ERU, and developed detailed cost estimates 
for each alternative, and summary cost tables comparing the various alternatives 
considered (Tables 6-lA, 6-lB, and 6-1C). 
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Conclusions that can be drawn form the summary comparison tables include: 

The onsite non-centralized alternatives can only handle flows up to slightly less 
than the Phase 1 minimum flow projection of 27,800 gpd. 

For all flow projections, Alternative 4A, a centralized RGF treatment facility with 
subsurface drip irrigation system, including collection and conveyance systems 
has the highest capital cost of any of the Alternatives, but also has the lowest 
O&M cost. The highest capital cost is due in part to the inclusion of the ATU 
pretreatment costs, the large land area requirements and the subsurface drip 
irrigation fields and the expense of the drip tubing compared to conventional 
drainfield piping. However, the subsurface drip irrigation system potentially 
allows the omission of nitrogen removal from the treatment plant processes, 
allowing the use of a relatively simple RGF technology. This in turn allows for 
relatively low labor costs, and thus low O&M cost overall, since labor is the 
largest component of the annual O&M costs. 
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TABLE 6-1A 

Summary of Comparison of Capital and Operations & Maintenance Cost Estimates for Alternative Wastewater Systems for Phase 1 Minimum Flow of 27,800 gpd(") 

I No. of Potential Connecnons m Phase I I I I I I I I I I I I 
Minimum Flow Case (Currently on metered 
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TABLE 6-1B 

Summary Comparison of Capital and Operation & Maintenance Cost Estimates for Alternative Wastewater Systems for Phase 1 Maximum Flow of 55,600 gpd(6) 

(2) For the RGF altcmat~ve, I !  is assumed that the s c v t n  propenies c m t l y  dtschairgrglng high sumgth wasfe (>350 rn@ (BOD) will tentinut to do soand willrcqtlire lastalktion ofambm t n a t m t  units on 
their sltes to bmg the wane smn~th down to helow 350 m&'BOD. The mp~taI casks for lhcsc A l U z  arr included in the 'Twamnt P l m r  and Drarnfictd Diisposar Capital Costs" inA!trma~ivc 4A (7 x 
$56,845.00 = S397,'100.00). Note that thesc pcr property ATU cosu; are tess than for the m i t e  Al~cmetives 2 and 3 bccawc mitt drainfields are nor needed. 

(3) Unit cost Tor Iand is  assumed to h 525,000.M) per acre, with a &urn c o g  of$I00.000.00 for parcels I& h n  1 acre. pef d~scuss~oo at Stzkeholdermecr~ng July 11,2001. 
(4) For Altcmtivc 4A, the O&M cost for the ATUs r v s  added to me O&M cost for the RGF and drip migation disposal field (7 x $800.00 = $5,600.00). 

( 5 )  An Equivalent Rcstdcn!~al Untt (ERU) wan defined ss 250 gpd, wi& a wasfe sctcngrh of 350 mpK BrJD The number of ERUs far z pmcc3 %.as calculated by the fonnutaa: 
# ERUs =]Peak Monh Flow (%pd)1(250 gpdlERlJ)] x [ i i l s r c  Srrengtb (mgk BOD)1(3M m& BOD:ERU)], where peak month flow comcs from cuncor metered watcr me. atld wa le  sbeogth is as 
cstmared by Aqun Test, based on waste suengths of sewagc from s~rmlar facilitlcs m othcrcommun~t~e~. (Sa Tables 4-5 and 4-61, The m u m  number af ERUr; pwparcd i s  one. 

( 6 )  All costs are m current dollars, and do not mclude fmancmg charges. 
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CHAPTER 7 

FUNDING SOURCES 
- 

AVAILABLE FUNDING SOURCES 

The following is a brief discussion of the potential funding sources for financing the 
proposed Fall City business district wastewater system improvements. These funding 
sources are listed as follows: 

The construction or rehabilitation of public infrastructure is generally funded through a 
combination of grant and loan programs provided through county, state, and federal 
agencies. While the following descriptions are general, notes have been included that 
describe potential funding sources for the Fall City business district wastewater system 
project. In the long term, however, it is recommended that the community pursue the 
formation of a sewer utility district. Utility districts can apply directly to most funding 
agencies, rather than going through a secondary eligible jurisdiction such as King 
County. 

Grants: Centennial Clean Water Fund (CCWF) 
Community Development Block Grant (CDBG) 
Community Investment Fund (CIF) 
US Economic Development Administration (US EDA) 
US EPA State and Tribal Assistance Grant (STAG) 
USDA Forest Service, Rural Assistance Program (USFS) 
USDA Rural Development (RD) 

Loans: Centennial Clean Water Fund (CCWF) 
State Revolving Fund (SRF) . 
Public Works Trust Fund (PWTF) 
Community Economic Revitalization Board (CERB) 
Drinking Water State Revolving Fund (DWSRF) 
USDA Rural Development (RD) 

Bonds: Revenue Bonds 
General Obligation Bonds 

Other: Utility Local Improvement Districts 

CENTENNIAL CLEAN WATER F'UND (CCWF) 

The Department of Ecology (Ecology) provides both grants and loans for measures to 
prevent and control water pollution through the Centennial Clean Water Fund. Each 
biennium, the funds that support the CCWF program are subject to legislative approval. 
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As of the 2002 hnding cycle, grant money is available only to those who can document 
hardship. Where financial hardship is determined, the total eligible project cost cannot 
exceed $10,000,000 and the grant amount cannot be more than half, or $5,000,000. 
Haidship is demonstrated when project costs for construction of facilities result in total 
cost for debt service and operation and maintenance in excess of 1.5 percent of the 
median household income. A project may be phased and receive grant and loan moneys 
from several funding cycles to complete the project. In addition, a higher grant amount 
may be available if the three-year average local unemployment rate exc&eeds the three- 
year average statewide unemployment rate. Grants require a 50% matching fund, 
however, Centennial or SFW loans are used to match grants. If the project is enrolled in 
Ecology's Small Town Environmental Program, an in-lund match may be used. 

Grant funds from the CCWF program are allocated on a competitive basis, therefore a 
decrease in available funds results in a more competitive arena for potential grantees. 
Ranking criteria for CCWF grants include the potential for ecological damage of the 
affected water body, the need for a facility to meet an enforcement or covpliance order 
and the presence or absence of a health emergency based on the existing conditions. 
Projects with enforcement orders, compliance orders, or health emergency declarations 
are considered high priority and receive points in the ranking process. 

Non-hardship construction projects are eligible for loans only, with eligibility up to 100 
percent of project costs. Facility construction projects are eligible for up to 50 percent of 
the amount available to SRF, or $32,000,000 for fiscal year 2002. 

Eligible reserve capacity is defined differently for the CCWF and SRF programs. 
Ecology's CCWF program provides funding for wastewater treatment facilities up to 110 
percent of capacity to meet existing need and the SRF program provides funding for 
reserve capacity to handle flows identified for the 20-year projected growth within a 
service area. These programs may provide financial assistance for limited amounts of 
flow from commercial, industrial, or institutional facilities. Only 30 percent of the flow 
from these facilities are eligible and are limited to loan only. 

STATE REVOLVING FUND (SRF) 

The Department of Ecology also administers the SRF program, which provides low 
interest loans for water pollution control projects. Currently, SRF is offering 20-year 
loans at 1.5 percent interest rates, and 5-year loans at 0.5 percent interest rates. The 
primary program requirements are to have an approved facilities plan for treatment works 
and to demonstrate the ability to repay the loan through a dedicated funding source. The 
SRF can be used to finance sewer system replacement for the elimination of excessive 
infiltration and inflow and for the construction of facilities with reserve capacities to 
accommodate flows corresponding to the 20-year projected growth in the service area. 
Land acquisition is not eligible for SFW funding. SRF loans can also be utilized for the 
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refinancing of existing (non-SRF) debts used to fund eligible projects started after May 
5, 1985. 

Eligible applicants for both the CCWF and SRF prograins include any Washington state 
county, city, town, conservation district, or other political subdivision, municipal, or 
quasi-municipal corporation. Other State agencies are not eligible to apply. A summary 
of loan terms for CCWF and SRF loans is provided in the Table 7-1. 

TABLE 7-1 

C C W S R F  Loan Terms 

I Up to five years 1 0.5 percent 
I More than five but less than 20 vears 1 1.5 uercent 1, 

Fall City may apply to the CCWFISRF programs for 30 percent of their total flows. 
Applications are submitted in March each year. 

COMMUNITY DEVELOPMENT BLOCK GRANT (CDBG) 

The Community Development Block Grant program is a competitive source of federal 
funding for a broad range of community development projects. A primary requirement of 
the CDBG program is that the project must principally benefit at least 5 1 percent of the 
low-to-moderate income residents of the project area. The State expects to receive 
approximately $8 million in federal funds for fiscal year 2001. CDBG has two p r o g r ~ s  
including General Purpose and Planning Only. The General Purpose program provides 
grant funds for the design, construction, or reconstruction of water and sewer systems up 
to the amount of $750,000. The Planning Only program includes projects such as 
comprehensive plans, community development plans, capital improvement plans, and 
other plans such as land use and urban environmental design, economic development, 
floodplain and wetlands management, transportation, and utilities. Planning only grants 
are limited to $24,000 for a single applicant or $40,000 for a joint applicant. 

Eligible applicants for the CDBG programs include cities and towns with less than 
50,000 people or counties with populations less than 200,000. Though port districts and 
economic development districts are not eligible to apply, the City can submit a joint 
application and include these entities as partners. 

Fall City must contact the King County CDBG program to fund its wastewater project. 
The state provisions are similar, but the County maintains .its own program. King 
County's CDBG program is a two-year program, therefore, applications will not be 
accepted until fiscal year 2004. 
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COMMUNITY INVESTMENT FUND (CIF') 

The Community Investment Fund partners with CDBG to fund projects that benefit at 
least 51% low to moderate-income residents. An applicant would first apply to the 
CDGB General Purpose program, and meet the income limits of that program. At the 
discretion of the Public Work Board, an applicant may be asked to apply to the 
Community investment Fund. Additional grant funding, in the amount of $1,000,000 
may be obtained. 

To qualify for CIF, the project must be rated as one of the top three of the local WA- 
CERT Priority Rating Process and benefit at least 5 1 % low-to-moderate income 
households. 

The CIF program is open only for applicants to the State's CDBG program, therefore, 
Fall City would not be eligible. 

PUBLIC WORKS TRUST FUND (PWTF') 

The Public Works Trust Fund is a revolving loan fund designed to help local 
governments finance public works projects through low-interest loans and technical 
assistance. The PWTF, established in 1985 by legislative action, offers loans 
substantially below market rates, payable over periods ranging up to 20 years. 

Interest rates range from 0.5, 1.0, or 2.0 percent, with lower interest rates obtained by a 
higher local financial share. To qualify for a 2.0 percent loan an applicant must provide a 
minimum of 5 percent of project costs. A 10 percent local share qualifies the applicant 
for 1.0 percent interest rate, and a 15 percent local share qualifies for a 0.5 percent loan. 
The local share can be met with other state loan funds if community funds are utilized to 
pay back the loan. The useful life of the project determines the loan term, with a 
maximum of 20 years. 

An applicant must have a long-term plan for financing its public works needs. If the 
applicant is a county or city, it must adopt the % percent real estate excise tax. Eligible 
public works projects include streets and roads, bridges, storm sewers, sanitary sewer 
collection and treatment systems, and domestic water. Loans are presently offered only 
for purposes of repair, replacement, rehabilitation, reconstruction, or improvement of 
existing eligible public works systems. Ineligible expenses include public works 
financing costs that arise fiom forecasted, speculative, or service area growth. Such costs 
do not make a project ineligible but must be excluded from the scope of the PWTF 
proposal. 

Since substantially more trust fund dollars are requested than are available, local 
jurisdictions must compete for the available funds. The applications are carefully 
evaluated, and the Public Works Boards submits to the Legislature a prioritized list of 
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those projects recommended receiving low-interest financing. The Legislature reviews 
the list and indicates its approval through the passage of an appropriation from the Public 
Works Assistance Account to cover the cost of the proposed loans. Once the Governor 
has signed the appropriation bill into law (an action that usually occurs by the following 
April), those local governments recommended to receive loans are offered a formal loan 
agreement with appropriate interest rates and terms as determined by the Public Works 
Board. 

PWTF has three programs for Construction, Pre-Construction, and Planning. An 
applicant can apply for up to $10,000,000 under the Construction program, $1,000,000 
for Pre-construction activities, and $50,000 for planning. The Planning program differs 
in that the terms are 0.0% for a 6-year term. PWTF loan terms are summarized in Table 
7-2. 

TABLE 7-2 

PWTF Loan Terms 

To be eligible for the PWTF programs, an applicant must be a local government such as a 
city or county, or a special purpose utility district. Though Fall City is not directly 
eligible to apply to the PWTF, it can partner with an eligible jurisdiction such as King 
County. The contact for King County at the Public Works Board is Isaac Huang, who 
can be reached at (360) 725-5009. 

COMMUNITY ECONOMIC REVITALIZATION BOARD (CERB) - 
INFRASTRUCTURE 

The Community Economic Revitalization Board's prime mission is to partner with 
business and industry and local governments to maintain and create jobs. Established by 
the Legislature in 1982, CERB provides low-interest loans or, in unique circumstances, 
grants to help finance local public infrastructure necessary to develop or retain stable 
business and industrial activities. Projects eligible for funding include roads, domestic 
and industrial waters systems, sanitary and storm sewers, port facilities, and general 
purpose industrial buildings. 
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Typically, loans in the amount of $1,000,000 and, where applicable, grants in the amount 
of $300,000 are available. The interest rate is tied to the current cost of 10-year bonds 
and local match of 10% is required. 

Eligible applicants include Washington state subdivisions in partnership with private 
enterprise. If there is no economic partner, a local government can produce a feasibility 
study that documents realistic job retention or creation. Applications must be submitted 
45 days prior to a regularly scheduled CERB Meeting, which typically meets in January, 
May, July and November. 

Fall City is not eligible to apply to the CERB program as it is has no status as a 
municipality. In addition, the CERB program provides funding to enhance economic 
development specifically for the industrial sector. The downtown commercial core 
would be not eligible. 

USDA RURAL DEVELOPMENT, RURAL UTILITY SERVICES (RUS) 

The Rural Utility Service administers a water and wastewater loan and grant program to 
improve the quality of life and promote economic development in rural area. 

Rural Development has a loan program that, under certain conditions, includes a limited 
grant program. Grants may be awarded when the annual debt service portion of the 
utility rate exceeds 1 -0 percent to 1.5 percent of the municipality's 1990 median 
household income. 

In addition, RECD has a loan program for needy communities that cannot obtain funding 
by commercial means through the sale of revenue bonds. The loan program provides 30- 
to 40- year loans at an interest rate that is based on federal rates and varies with the 
commercial market. RECD loans are revenue bonds with a 1.1 debt coverage factor. 

Eligible projects include the construction, expansion, extension or improvement of rural 
water, sanitary sewers, solid waste disposal, storm, and wastewater disposal facilities. 

Basic criteria for RD funding follows: 

Dependent on inability to obtain funds from other sources at reasonable 
terms. 

e 45% grant available if the median household income of the service area 
exceeds 80% of the statewide non-metropolitan median household 
income. 

75% grant eligible if the service area is below the higher of the poverty 
line or 80% of the state non-metropolitan median household income, and 
the project is necessary to alleviate a health and safety issue. 
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Eligible applicants municipalities; counties; non-profit corporations, associations, or 
cooperatives; and federally-recognized Native American tribes in rural areas with 
populations less than 10,000. 

Fall City is eligible to apply to the USDA RD. Though it not incorporated as a city, it 
can apply as long as it provides no wastewater services to urban areas. However, in order 
to receive grant funding an applicant's 1990 median household income must be at or 
below the state's MHI of $33,239. Fall City's 1990 MHI was $36,797. Therefore, the 
community would be eligible for loan only. RD will be using 2000 census data once the 
official version is published. Ms. Jan Cyr is the contact and can be reached at 
(360) 428-4322. 

US ECONOMIC DEVELOPMENT ADMINISTRATION (US EDA) 

US EDA offers competitive grants up to $1,000,000 for projects fiom Region 10. 
Projects are selected locally by an economic development district and submitted to 
Congress for competitive selection among other regions in the US. Similar to CERB, 
applicants must have an industrial partner ready to proceed or a feasibility study that 
establishes realistic job creation. 

The local office that represents the US EDA is the Central Puget Sound Economic 
Development District. The contact person at the local office is Chuck Ede, Director, who 
can be reached at (206) 623-2744. To apply to the US EDA, Fall City would have to go 
through either King County or the local economic development district for their region. 
Similar, to the CERB program, this program requires an industrial partnership that creates 
or retains jobs. 

US FOREST SERVICE 

Forest Service grants are available through the Rural Community Assistance Program to 
assist rural communities that are dependent on natural resources. Project proposals must 
show a broad community benefit that result in greater ability to improve itself 
economically, socially, or environmentally. The project must have the potential for 
economic development. Grant funds are generally limited to $50,000. 

The USFS is currently considering the potential for h d i n g  communities within urban 
counties. It is possible that a small grant could be obtained through the timber-dependent 
program. Even if Fall City has no existing timber-dependent businesses, if it can 
document past logging practices, it may be eligible to apply for fimding. The Forest 
Service contact is Mr. Carl Dennison who can be reached at (360) 956-2306. 
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US EPA STATE AND TRIBAL ASSISTANCE GRANT 

Local jurisdictions within the State of Washington can apply to the State and Tribal 
Assistance Grant program through the office of their local Congressional representative. 
For King County, the legislator is Congresswoman Jennifer Dunn. Congresswoman 
Dunn could attach the Fall City project as a line item to the VAIHUD Appropriations 
Bill. Applicants can obtain grant funds up to approximately $2,000,000. Fall City could 
contact Congresswoman Dunn's office to determine its eligibility for the STAG program. 

REVENUE BONDS 

The most common source of funds for construction of major utility improvements is the 
sale of revenue bonds. The tax-free bonds are issued by the city. The major source of 
funds for debt service on these revenue bonds is from monthly sewer service charges. In 
order to qualify to sell revenue bonds, the city must show that its net operating income 
(gross income less operation and maintenance expenses) is equal to or greater than a 
factor, typically 1.2 - 1.4 times the annual debt service on all par debt. If a coverage 
factor has not been specified it will be determined at the time of any future bond issues. 
This factor is commonly referred to as the coverage factor and is applicable to revenue 
bonds sold on the commercial market. 

GENERAL OBLIGATION BONDS 

A city may by special election issue general obligation bonds to finance almost any 
project of general benefit to the city. The bonds are paid off by assessments levied 
against all privately-owned properties within the city. This includes vacant property that 
would otherwise not contribute to the cost of such general improvements. This type of 
bond issue is usually reserved for municipal improvements that are of general benefit to 
the public, such as arterial streets, bridges, lighting, municipal buildings, fire fighting 
equipment, parks, and water and wastewater facilities. General obligation bonds have the 
best market value and carry the lowest rate of interest of all types of bonds available to 
the city. 

Disadvantages of general obligation bonds include the following: 

Voter approval is required which may be time-consuming, with no 
guarantee of successful approval of the bond. 

The city would have a practical or legal limit for the total amount of 
general obligation debt. Financing large capital improvements through 
general obligation debt reduces the ability of the utility to issue further 
debt. 
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UTILITY LOCAL IMPROVEMENT DISTRICTS 

Another potential source of funds for improvements comes through the formation of 
Utility Local Improvement Districts (ULIDs) involving an assessment made against 
properties benefiting by the improvements. ULID bonds are Wher  guaranteed by 
revenues and are financed by issuance of revenue bonds. 

ULID financing is frequently applied to sewer system expansions. Typically, ULIDs are 
formed by the city at the written request (by petition) of the property owners within a 
specific area of the city. Upon the receipt of a sufficient number of signatures or 
petitions, the local improvement area is defined, and a sewer system is designed for that 
particular area in accordance with the city's sewer comprehensive plan. Each separate 
property in the ULID is assessed in accordance with the special benefits the property 
receives from the water or wastewater system improvements. A citywide ULID could 
form part of a financing package for large-scale capital projects such as sewer line 
extensions or replacements that benefit all residents in the service area. The assessment 
places a lien on the property and must be paid in full upon sale of the property. Further, 
property owners may pay the assessment immediately upon receipt reducing the costs 
financed by the ULID. 

The advantages of ULID financing, as opposed to rate financing, to the property owner 
include: 

The ability to avoid interest costs by early payment of assessments. 

a If the ULID assessment is paid in installments, it may be eligible to be 
deducted from federal income taxes. 

Low-income senior citizens may be able to defer assessment payments 
until the property is sold. 

Some Community Block Grant funds are available to property owners 
with incomes near or below poverty level. Funds are available only to 
reduce assessments. 

The major disadvantage to the ULID process is that it may be politically difficult to 
approve formation. The ULID process may be stopped if owners of 40 percent of the 
property area within the ULID boundary protest its formation. Also, utilization of a 
ULID increases total project costs by a factor of about 1.3. 

SMALL TOWNS ENVIRONMENT PROGRAM (STEP) 

Each of the states in partnership with STEP coordinates a self-help approach by which 
communities and their residents take the lead in both the planning and implementation of 
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essential water and wastewater projects. This program includes a revolving loan fund 
and uses Community Development Block Grants, as well as state and foundation monies 
to support projects. Average cost saving over defined retail costs in the more than 200 
completed projects is 45%. Washington State Department of Ecology coordinates STEP 
locally. 

This is a process by which money is saved through local efforts rather than a funding 
mechanism. 

Table 7-3 summarizes the requirements for the potential funding sources for the Fall City 
Alternative Onsite Wastewater Project. 
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TABLE 7-3 - (continued) 

Fall City Wastewater Project Summary of Potential Funding sources(') 

1 and design I I 1 - 1 
( I )  Assumes a public entity is formed as the management group. 

Administration (US EDA) 

US Forest Service Olympic 
National Forest 
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assistance committee construction development partner or 
feasibility study 

Ongoing cycle $50,000 Small grants avaiIabIe for 
tasks associated with planning 

Requires 25% match 



CHAPTER 8 

ALTERNATIVE SELECTION 

Per Metro King County Council Motion 10960, and based on the information provided in 
this report, the Stakeholder Group was charged to seek an agreement on a preferred 
wastewater system alternative and recommend that option to King County on August 1, 
2001. Each proposed alternative has its own advantages and disadvantages. Table 8-1 is 
a matrix which lists criteria that the Stakeholders identified, against which the 
Alternatives were to be evaluated. This matrix was developed to be used as a tool by the 
Stakeholders to help evaluate the alternatives by rating how well each one satisfies the 
criteria. 

TABLE 8-1 

Wastewater System Alternatives Evaluation Matrix 

King County 8- 1 
Fall City -Alternative Onsite Wastewater Project July 2001 

t .  Solrltion 
appropriately 
responds to a teal 
issue or problem, 
including an 
appropriate size ------- 

2. Solution is easy to 
manage and 
maintain over time. 

3. Solution is 
affordable and costs 
are fairly distributed. I 
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TABLE 8-1 - (continued) 

Wastewater System Alternatives Evaluation Matrix 

Additional issues and criteria which the Stakeholders may utilize in their evaluation are 
as follows: 

4. Solution does not 
adversely affect the 
community 
character. 

• Siting: Where will the necessary components of this alternative be 
located? Does this space exist within or near the Fall City business 
district? 

---- 

a Permitting: What permits are required to implement this alternative? 

I Capital Cost: What will construction of the alternative cost? 

It supports stability 
of existing business 
tenants and provides 
for reasonable 
business property 
use and normal 
change of use and 
growth over time. 

e Operations and Maintenance Cost: What will be the annual cost to 
operate and maintain this alternative. 

I 

a Long-term Environmental Benefits: How will this alternative affect the 
local environment in the next 5-50 years? 
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Short-term Environmental Benefits: How will this alternative affect the 
local environment in the next 1-5 years? 

Expandability: Can the capacity of t h s  alternative be modified easily to 
meet increased future demand? 

Containability: Will this alternative restrict growth and maintain the 
current character of Fall City? 

Regulatory Impacts: What regulatory process is required? 

e GrantsILoans: Do funding sources exist that may help the Fall City 
business community pay for this alternative? 

* Operator Certification: Will a certified operator be required to oversee 
this alternative? 

8 Administrative Structure: Who will the management entity be? 

rn Land Value: What is the cost of land acquisition required by this 
alternative? 

• Schedule: How long will it take to get this alternative constructed and 
operating? 

rn Fairness in Cost: Will the management entity be able to use this system 
to distribute costs fairly such that participants will pay according to their 
contribution? 

RECOMMENDED ALTERNATIVE 

The Stakeholders evaluated the wastewater system alternatives described in Chapter 5 
and summarized with cost estimates in Chapter 6, and submitted their recommendations 
and comments to the project facilitator. Their recommendations and comments were 
compiled and discussed at the July 25,2001 Stakeholders meeting. A separate 
transmittal of the Stakeholder's recommendations will be delivered to King County. 

IMPLEMENTATION ISSUES AND RECOMMENDATIONS (NEXT 
STEPS) 

The following list represents Gray & Osborne's understanding of the Stakeholders 
recommendations, and parallels the recommendations in the Stakeholders letter. 

1. Engage the Dept. of Ecology in the project planning process, to include 
discussion of environmental permitting, Snoqualmie River 303(d) listing 
and TMDL issues for both point and non-point sources. 

King County 
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2. Pursue water quality sampling and testing of groundwater and surface 
water in and around the downtown business district to characterize the 
nature and extent of any pollution arising from the existing onsite septic 
systems in the business district. Evaluate the results of the water quality 
characterization study for compliance with current regulations, including 
the Snoqualmie River Total Maximum Daily Load (TMDL), and its 
associated Nonpoint Action Plan (see Appendix J and K). 

Resolve any planning and growth management issues with King County 
Department of Development and Environmental Services. Concerns 
expressed include: community vs. public sewers and the feasibility of 
alternatives under GMA. The Stakeholders requested at the July 25,2001 
meeting that the feasibility of a tightline (force main) connection to an 
existing sewer system, such as that of the Samrnamish Plateau Water and 
Sewer District, be evaluated with respect to GMA, current regulations and 
technical requirements. This evaluation would be made prior to selection 
of the preferred alternative. 

4. Develop and implement a Management Plan for the administration, 
planning, operations and funding for the selected alternative. This plan 
will identify and describe the management entity that would own and 
operate the new facilities. 

5 .  Prepare a detailed Funding Options and Financing Study. 

6.  Prepare an Engineering ReportFacilities Plan per WAC 173-240-050 to 
evaluate and identify the site-specific alternative to meet the needs of the 
Fall City Stakeholders. The report will build on the existing technical 
report and provide site specific preliminary engineering evaluations to 
include phasing, financing, permitting, and SEPA. The report will address 
various treatment processes to include the process described in Mr. 
Bernard's letter of June 27,2001. The detailed financing study will be 
included in the Engineering Report, after the preferred alternative is 
selected. 

7. Once the Engineering Report is approved, apply for loans and grants from 
the Funding Agencies identified in the Report. 

APPROXIMATE DURATION OF ACCOMPANYING MAJOR 
TASKS 

INTRODUCTION 

The Stakeholders at the July 25" meeting asked the Consultant to provide generalized 
estimated of the duration of the technical tasks and permitting issues, that may need to be 
addressed. The following represents our best estimate at this time. 
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ENGINEERING REPORT, DESIGN AND CONSTRUCTION 

 ask(') Estimated Duration 
Water Quality Characterization Study 8 months 
Biological Assessment 12 months 
Engineering Report 10 months 
Engineering Design 12 months 
Construction 12 to 18 months 

PERMITTING 

King County 8- 5 - 
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, Perhit. . L- ' ,:.."; '"tC". , . ?  . -  . , - . .  ~ ~ ~ - ~ ~ ~ f i ; c ~ : .  , .? , : I EsWm'ated-TaeIRCquired 
State Waste Discharge Permit(') Ecology 6 - 9 months 
National Pollutant Discharge 
Elimination System 
Clean Water Act Section 404 
Permit 
401 Water Quality Certification 

Hydraulic Project Approval 
(HPA) 
State Environmental Policy Act 

(SEPA) 
Flood Plain ManagementIHazard 
Permit 

Ecology 3 - 6 months following 
Biological Assessment and 

Corps Permit 

National Environmental Policy 
Act (if federally funded or 
approved) (NEPA) 

Washington Dept. of 
Fish and Wildlife 

King County/Ecology 
I 

King County 

1 - w  

( 1 )  Some tasks can be concurrent. 
( 2 )  Will normally requlre hydrogeological evaluation on the Project site. 
(3) Only required for a river outfall. 
(4) Approval of Design (Ecology). 
(5) Requires ESA Consultation & Biological Assessment. 
(6) Required for Shoreline and HPA. 

FundingIApproval 
Agency 

40 - 60 day review 

3 - 5 months for checklist, 
EIS up to 2 years 

6 - 18 months 

must be done first. If EIS 
is required up to 2 years 

4 - 6 months unless EIS is 
requested, in which case 2 

years+ 
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KING COUNTY 1200 King County Courthouse 
5 16 Third Avenue 
Seattle, WA 98104 

Signature Report 

April 16,2001 

Motion 10960 

Proposed No. 2000-0363.2 Sponsors Irons 

A MOTION directing the executive to convene a stakeholder 

group to research and recommend solutions to the existing 

wastewater treatment problem in the Fall City business 

district. 

U'HEREAS, adequate wastewater treatment in Fall City has been an issue of 

concern for residents, business owners and for King County for over ten years, and 

WHEREAS, in 1990 King County participated in the development of a 

wastewater facilities plan (WFP) for the Fall City area, and 

WHEREAS, the WFP concluded that most businesses in Fall City were built prior 

to the adoption of the health department's minimum lot size requirements, and that few 

septic tanks in the business district meet current health department design criteria; and 

WHEREAS, the WF'P further concluded that the Fall City business district should 

be sewered as soon as affected property owners deemed it financially feasible; and 



WHEREAS, the Fall City community did not support the recommendations of the 

WFP due to concerns about future growth and, as a result, the plan was not implemented, 

and 

WHEREAS, the Fall City community remains in need of long-term solutions to 

existing sewage disposal problems in order to protect public health and the environmental 

integrity of the Snoqualmie River, and 

WHEREAS, King County comprehensive plan policy F-316 states that King 

County should monitor on-site systems that have shown evidence of failure or potential 

for failure, using the data to correct existing problems and prevent future problems, and 

that King County should analyze all funding options to correct on-site wastewater system 

failures which may include, where feasible and otherwise consistent with the plan, 

conversion to community sewage systems or installation of public sewers, 

NOW, THEREFORE BE IT MOVED by the Council of King County: 

The county executive is hereby requested to convene a stakeholder group to 6 

research and recommend solutions to the existing wastewater treameilt problem in t h e  

Fall City business district. 4 

The stakeholder group shall use the 1990 Fall City Wastewater Facilities Plan as a 

baseline from which to approach their work, and shall consider a range of solutions, 

including but not limited to: 1) a septic tank management program, 2) a community 

drainfield, 3) alternative wastewater treatment technologies and 4) public sewers. Public 

sewers should only be considered if solutions #1-3 an3 proven to be technologically 

and/or financially infeasible. 



The stakeholder group shall consist of three Fall City business owners, one 

citizen's advisory committee member, appointed by the executive and confirmed by the 

council, and one representative each from the following: the SeattleIKing County 

department of public health, the King County department of development and 

environmental services, Fall City water district #127, and an expert in alternative 

wastewater treatment technology. 

The executive shall transmit a report including the stakeholder group's 

recommendations to the King County council by September 1,2001. 

Motion 10960 was introduced on 6/12/00 and passed as amended by the Metropolitan King County Council 
on 6/12/00, by the following vote: 

Yes: 13 - Mr. von Reichbauer, Ms. Miller. Ms. Fimia, Mr. Phillips, Mr. Pelz, Mr. McKenna, 
Ms. Sullivan, Mr. Nickels, Mr. Pullen, Mr. Gossett, Ms. Hague, Mr. Vance and Mr. Irons 
No: 0 
Excused: 0 

KING COUNTY COUNCIL 
KING COUNTY, WASHINGTON 

Pete von Reichbauer, Chair 
ATTEST: 

Id 
- -- 

Anne Noris, Clerk of the Council 

Attachments None 
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SECTION V 

GROUNDWATER SYSTEM AND REGULATIONS 

1. GROUNDWATER SYSTEM 

Groundwater is present in most geologic deposits in the Puget Sound lowland areas. The 
best aquifers underlie coarser glacial sediments of the most recent glacial period. These 
sediments consist of sand and gravel laid down by both advancing and retreating glaciation. 
Other productive aquifers lie locally in coarse-grained shallow river alluvium. Groundwater flows 
are generally retarded by deposits of glacial till, lacustrine silt, and clay and bedrock. 

figure V-1 illustrates in simplified manner the likely groundwater system beneath the 
Fall City area. Data (Appendix A) indicate that the younger alluvium and alluvial fan deposits in 
the Fall City area probably form a shallow, water table aquifer system. The aquifer is also 
confined from beneath by fine grained, lacustrine recessional outwash deposits. As a result of the 
heterogeneous nature of the alluvial deposition, there is a great likelihood that the upper aquifer 
contains both confined and perched groundwater tables. The recessional outwash deposits retard 
downward flow to the lower aquifer. It is this lower aquifer from which the District obtains its 
water. 

Study results indicate that groundwater flow between elevations of zero and 100 feet is 
generally to the north (Figure V-2). Water table elevations in at least one of the study wells is 
influenced by seasonal water levels in both the Raging River and Snoqualmie River. This 
indicates that water elevations vary seasonally, causing some slight change in groundwater 
contours and local flow directions. The rate of horizontal groundwater flow was estimated to 
vary from 0.23 to 11 1 feet per day, with an overall average estimate of 5 feet per day. 

Upland areas located to the south of the Planning Area have higher groundwater 
elevations. Throughout the year these areas serve as recharge areas. Additionally, the 
Snoqualmie and Raging Rivers may seasonally recharge the shallow aquifer system. 

2. ECOLOGY WATER QUALITY STANDARDS 

For the first time in the State of Washington, groundwater standards are going to be 
adopted (WAC 173-290-010). Draft standards are under review and final standards are due for 
adoption before the end of 1990. 

These standards set concentration criteria for over 50 water quality parameters. The 
concentrations are set to protect the groundwater source for drinking water conditions, even if the 
groundwater is not so used. Further, because of the State's Antidegradation Regulations (adopted 
in I97 I), no gmundwater of a quality greater than the standards will be allowed to degrade to the 
standards, except in those instances where "a dem~nstrated overriding consideration" exists, or 
"all (discharges) . . . shall be provided with all known, available, and reasonable methods of .  . . 
treatment before discharge". 

The possible implication for Fall City is  a requirement that sewers be installed to prevent 
groundwater contamination if evidence indicates that either: (1) groundwater contamination is 
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occurring; or (2) the existing septic tank systems are not adequately mating sewage and therefore 
are not the "known, available, and reasonable . . . method of treatment". 

3. GROUNDWATER QUALITY 

Four wells were sampled in the Planning Area to investigate groundwater quality 
conditions. Additionally, two storm drains were sampled to investigate the possibility of septic 
discharge or leakage into the storm drains. The water samples were analyzed for nitrate, nitrite, 
fecal coliform, and specific conductance. Specific source test results are included in Appendix A 
(Table 4). Locations of the wells and stom drains are shown in Figures V-1 and V-2. 

Nitrite concentration was below laboratory detection limits in all tested water samples. 
Specific conductance was also low in all tested water samples. However, elevated levels of 
nitrate were found in one well and fecal colifom was found in a storm drain sampling location. 
These results indicate the potential for contamination of the upper portion of the shallow aquifer 
system. 

4. SUMMARY 

The shallow groundwater aquifer in the Fall City area is susceptible to contamination due 
to the relatively high permeability of the alluvium and the alluvial fan deposits, and the generally 
shallow depth of the groundwater. The adequacy of existing septic tanks and the potential for 
contamination of the shallow aquifer is presented in Section VI. 

The District wells are not contaminated. The District obtains its water from the lower 
aquifer, which is protected from the shallow aquifer by an intervening layer of low permeable 
material (Section In-4.c.). Consequently, it is unlikely the wells will become contaminated by 
inadequately treated sewage from septic tanks. However, as the geologic information is 
incomplete, it cannot be said with complete confidence that there are no "gaps" in the retarding 
layer through which contaminants could move to the lower aquifer. 
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Engineering Report 
Fall City Landing Development 

October 28, 1998 

Introduction 
This engineering report describes the wastewater treatment and disposal facilities 
proposed for the Fall City Landing Development planned for Fall City. The report is 
organized in the format specified in Chapter 173-240 WAC. 

Sewer Plan Elements (WAC 173-240-060 (1)) 
Fall City Landing, located on a six acre site immediately adjacent to the confluence of the 
Snoqualmie and Raging Rivers, will include a get-away inn, complete with guest rooms, 
a restaurant, meeting rooms, a spa, and possibly related items. This development will 
have its own independent on-site sewage disposal system because there is no sanitary 
.sewage service available in Fall City. Thus, the elements of the sewer plan do not apply. 
A site plan showing the property location and approximate locations of wastewater 
infrastructure is included as Figure 1. 

Additional Required Data (WAC 173-240-060 (3)) 

a) Name, address, and telephone number of Owner 
South 1-90 Limited Partnership (dba Fall City Landing) 
General Partner, 1-90 South, Inc. (dba Fall City Country Inn) 
J.  Thomas Bernard, President 
8 150 304th Ave. SE 
Preston, WA 98050 

Telephone: 4251222-7974 
Fax: 4251222-7970 
Email: BernardDeva aol.com 

In the future, plans are to officially change the name of this ownership TO FALL ClTY 
LANDING LIMITED PARTNERSHIP. 
General Partner: FALL CITY COUNTY INN, INC. 

b) Project description, location map, and service area map 
See Figure 1 for the location map of the site. There is no service area, outside the 
property boundary. 

c) Wastewater quantity and quality estimate 
Tables 1 and 2 show estimates of the peak wastewater quality and quantity, respectively, 
based on the maximum estimated capacity of the Fall City Landing infrastructure. Fall 
City County Inn generated use estimates. From the use estimates and unit wasteflow 
factors from the EPA publication Design Manual - Onsite Wastewater Treatment and 
Disposal Systems EPA 62511-80-012, both typical and maximum expected unit flows 
were generated. These values are from studies conducted in the 1970s.'Due to the 
increasing use of water conservation devices, the hydraulic loadings may already be 
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conservative. Based on this approach, the estimated typical and potential maximum 
flows are 10,762 and 13,610 gallons per day, respectively. A 40 percent contingency was 
applied to these values, due to uncertainty, yielding adjusted typical and potential 
maximum flows of 15,067 and 19,054 gallons per day, respectively. 

The treatment plant has a design flow of 20,000 gallons per day, with a typical waste 
strength of 250 mg/l BOD. The design organic capacity of the system is 42 lblday. 
Normal flows are anticipated to be much lower than 20,000 gallons per day. The capacity 
of the treatment plant can treat 14,400 gallons per day at a concentration of 350 mg/l 
BOD. 

TABLE 1 - WASTELOAD AND FLOW ESTIMATES 

Note: The occupancy levels and restaurant assumptions shown are peak-predicted levels. Typical loadings are predicted to 
be significantly lower than those shown. 

Wastewater Flow 

Range Typical Top of Range 

# units Unit Min Max Typical Daily Rate (gpd) Daily Rate 
(gpd) 

Main Inn 36 Rooms 39.6 58 50.1 1804 2088 

Back Inn 28 Rooms 39.6 58 50.1 1403 1624 

Bridge Inn 8 Rooms 39.6 58 50.1 401 464 

Cottages 10 Rooms 39.6 58 50.1 501 580 

Coffee Shop 100 Customers 4 7.9 5.3 530 790 

Restaurant 200 Meals 2.1 4 2.6 520 800 

Meeting Rooms 100 Meals 10.6 21.1 15.9 1590 21 10 

Cabaret 100 Meals * 2.1 4 2.6 260 400 

Spa (swimming 50 Customers 5.3 13.2 10.6 530 660 
pool) 

Store 60 Customers 1.3 5.3 2.6 156 31 8 

Laundromat 3 Machines 476 687 581 1743 2061 

Visitor Center 50 Visitors 4 7.9 5.3 265 395 

Employees 100 Employees 7.9 13.2 10.6 1060 1320 

Totals 10762 1361 0 

Add 40 % Contingency 4305 5444 

Total w/ Contingency 15067 19054 

Use 20090 

Data Source for Unit Wasteload Estimates: Deslgn Manual - Onslte Wastewater Treatment and Disposal Systems EPA 62511-80- 
01 2. 
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TABLE 2 - WASTE STRENGTH ESTIMATES 
See Table I for Flow Estimates 

- 

1. Assume medium strength (with contingency and at high unit flows) 

From Metcalf and Eddy, Third Edition, Table 3-1 6, page 109 

Design Iblday 

Medium Strength BOD 220 mgn 34.98 Iblday 

TSS 220 m@ 34;98 l blday 

2. Assume high strength (without contingency and at typical unit flows) 

. Design Iblday 

High Strength BOD 400 m@ 35.92 Ib/day 

TSS 350 mg/l 31.43 Iblday 

Use maximum value from above, with 10% contingency 

BOD 40 lblday 

TSS 38 Iblday 

Assume TKN 6.7 Iblday (40 
mgn) 

d) Degree of treatment required 
Since this plant is not designed to reclaim wastewater, there are no precise limits for the 
treatment of this waste. Groundwater quality standards per WAC 173 200 prevail, and 
monitoring wells will be installed to measure upgradient and downgradient groundwater 
quality. 

Also, all known, reasonable, and available treatment technologies will be used. Although 
not a reclamation project, the treatment standards applicable to Fall City Landing are 
assumed to be similar to California Title 22 standards, used for reclamation plants in the 
State of California. 

,Treatment will consist of pretreatment of the restaurant and laundry wastes, equalization 
and temperature equilibration, secondary treatment, including nitrification and de- 
nitrification for nitrogen removal, tertiary filtration, and ozone disinfection. Overall 
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treatment efficiency levels are targeted to exceed 90 percent BOD and TSS removal. 
The system is designed to achieve a significant amount of nitrification and denitrification, 
and thus achieve removal of total nitrogen. Fecal coliforms are targeted to be less than 
2.2 organisms per 100 milliliters. 

e) Receiving water description 
The treated wastewater will be discharged to a subsurface infiltration system. 

f) Type of treatment process proposed, including a discussion of 
alternatives evaluated and why they are unacceptable 
Municipal sewers are unavailable in Fall City, necessitating the use of an on-site 
treatment system. A traditional septic system and conventional drain field was also ruled 
out, since the on-site soils are not conducive to allowing this alternative. Mechanical 
treatment was selected in order to provide a level of treatment that would meet Ecology's 
anticipated requirements to allow rapid infiltration to subsurface soils. 

Given the size of the system, a packaged treatment system was preferred over a custom- 
built system to achieve cost economies and to obtain a proven system concept. After an 
exhaustive review of available alternatives, the Intermittent-Cycle, Extended-Aeration 
System (ICEAS) system was selected over competing technologies, such as a standard 
single tank sequencing batch reactor (SBR), rotating biological contactors (RBC's), and 
other commercially available technologies. The ICEAS technology is termed BiopureB, 
and is represented locally by Environmental Concerns, Inc. in Issaquah. The BiopureB 
system has the following advantages: 

Over 404 installations throughout the United States 
Local sales and technical support 
Proven in very similar situations 
Proven ability and operating experience in meeting California Title 22 standards 
Inherent ability to achieve nitrification and denitrfication 
Ozone will be used to meet disinfection standards, avoiding chemical handling and 
increase in effluent total dissolved solids (TDS) 
The system will be designed for minimal operator attention during normal operation 
Controls will be automatic 
Batch process concept will prevent effluent quality impairment due to hydraulic flow 
rate surges 

A technical description and data for the BiopureB system is included in Appendix A. 

g) Basic design data and sizing calculations of the treatment works. 
Expected efficiencies of each unit and the character of effluent anticipated. 
The Biopure 200-EOF treatment system will consist of the following unit processes: 

Emergency Generator. An emergency generator and switchgear will be installed to 
maintain treatment system operation in the event of power failure. 
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Equalization (buffer) Tank: Capacity 20,000 gallons (24 hours of retention time at 
design flows). This tank will also provide an emergency reserve capacity(4,662 gallons 
of reserve capacity of the aeration chamber) of 24,662 gallons, or approximately 125 
percent of the design flow. The contents of the tank will be aerated, to equalize and 
mix, keep suspended solids in suspension, and allow some pretreatment. The capability 
to pump from this tank to a truck will be maintained. A coarse screen will prevent any 
oversized objects present in the sewage from entering the tank. A back-up electrical 
generator will be installed sufficient to allow continued operation of vital components in 
the event of power failure. 

Aeration Tank: Dimensions: 9 foot diameter by 34 feet long. Normal (design) volume 
is approximately 12,000 gallons, allowing an average retention time of 14 hours at design 
flow rates. The system has a reserve volume of 4,662 gallons. Normal MLSS 
concentration ranges from 3,000 to 6,000 mgA. A medium screen will be installed on the 
influent to the aeration tank to prevent large solids present in the sewage from entering 
the tank. 

Aeration Blowers: There will be a 5 hp Gast Regenair regenerative blower installed for 
the aeration basin. This is capable of delivering 125 cfm at 3 psig backpressure. A 
second blower will be installed to aerate and mix the contents of the buffer tank. A 
coarse bubble diffuser system will distribute the air in the aeration and buffer tanks. This 
amount of air should be adequate to meet the carbonaceous and nitrogenous demand of 
the wastewater. 

Secondary Clarifier: Dimensions: 10-foot diameter by 10 feet 10 inches high. Volume 
is approximately 6,300 gallons. Clarification time will range from 60 to 70 minutes at 
design conditions. Equivalent surface ovefflow rate on a design influent loading basis is 
250 gallons per day per square foot. After 60 minutes of clarification, 33 percent of the 
contents of the clarifier, the supernatant, is transferred to the ozone contact chamber. The 
remaining 66 percent of the contents of the clarifier is returned to the aeration chamber 
for recycling. 

The BioPureO system recycles approximately two thirds of the settled mixed liquor 
from the clarifier back to the aeration basin after each settling cycle. The remaining 
third will be discharged to the ozone contact chamber. 

Process control for wasting excess biosolids is by a 1 liter 60 minute settled sludge 
volume (SSV-60) test. Frequency wasting rate will be based on experience, and may 
vary over time. Normal wasting rates at other operating facilities is 5 percent of the 
sludge inventory or about once per month. 

Ozone contact chamber: Dimensions: 6 foot diameter by 8 feet 11 inches high. The 
dosage of ozone at design production rates will be 40 grams per hour, which is half of the 
design capacity of ozone generation. The ozone contact time will be 40 minutes, twice as 
much as required to achieve the target of 2.2 colonies per 100 milliliters assumed for the 
final effluent. A fine screen will be installed on the influent to the tank to prevent any 
undegraded material present in the clarifier supernatant from entering the contact 
chamber. 
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Final filters: Dual multimedia pressure filters, each 36-inch diameter, will be used for 
tertiary polishing of the ozonated effluent. Five different types of media will be used in 
the filters to achieve extended filter runs. During normal operation, both will be 
operational. The surface loading will be 2.5 gpmlft2. The filters will normally treat a 
1,371 gallon batch before shutting down and waiting for the next batch to be ozonated. 

Backwash will occur for each filter once every 24 hours. No external source of water is 
required for backwash, as the filtered water from the other unit will be used. The filtered 
effluent will be discharged directly to the rapid infiltration system, with the solids 
contained in the backwash returned to the aeration chamber or to the buffer tank. 

Character of Effluent Quality Anticipated: 

BOD5: less than 10 mgll 

TSS: less than 10 mg/l 

Total and nitrate nitrogen: less than 10 mg/l 

Fecal coliforms: less than 2.2 colonies/100 rnls 

This level of effluent quality is achieved at similar installations in California and is 
warranted by BiopureB. 

h) Discussion of the various sites available and advantages and 
disadvantages of the sites recommended. 
As shown on Figure 1, the treatment facility will be located on the 6-acre site. The 
selected location will allow for easy access for servicing and residuals removal. 

i) Flow diagram and a hydraulic profile of the system 
Figure 2 shows the overall flow diagram for the complete system. Figure 3 shows the 
flow diagram for the package treatment plant components. 

j) A discussion of infiltration and inflow problems, overflows, and 
bypasses, and proposed corrections and controls 
The sewers to be installed at Fall City Landing will be completely new and will be 
designed to prevent any groundwater leakage (infiltration). All stormwater plumbing will 
be kept separate from sanitary sewers. No stormwater (inflow) will be admitted into the 
wastewater treatment system. 

k) A discussion of special provisions for industrial wastes 
There will be no industrial wastes introduced to this facility. However, special provisions 
have been incorporated into the system to handle the specific nuances of the wastes 
anticipated for this facility. These include separate grease traps located at the discharge 
of both the laundry and the kitchen discharges. Separate grease traps will minimize the 
potential for overloading a) an individual grease trap and b) emulsification of the 
collected grease in the trap, avoiding a potential carryover into the biological treatment 
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process. 

A 20,000-gallon aerated equalization tank will be installed in front of the BiopureB 
treatment process. This tank will serve to equalize the feed to the BiopureO treatment 
system and in particular will dampen the impact of high or variable temperatures. 
Aeration will also result in a certain amount of pretreatment.. 

I) Detailed outfall analysis 
Since there is no direct discharge to surface water, a detailed outfall analysis has not been 
completed. 

m) A discussion of the method of final sludge disposal and any alternatives 
considered 
A contract to dispose of excess sludge will be negotiated with a licensed septage hauling 
company. The ultimate fate of the excess biosolids from this facility will likely be the 
King County sewerage system. 

n) Provision for future needs 
Fall City Landing does not anticipate expansion of this facility beyond what is described 
in this engineering report, so no expansion capabilities are built into the system. If 
unexpectedly high organics wasteloads from the restaurant or laundry are present that 
cannot be controlled through operational changes, the provisions to install a Nibbler@ 
will be incorporated into the final layout of the facility. The Nibbler0 will not be installed 
initially. Details of the Nibbler@, which has been used extensively for on-site systems, 
are provided in Appendix B. 

o) Staffing and testing requirements for the facilities 
Environmental Concerns, Inc estimates that a licensed operator will be on hand for one to 
two hours per day Monday through Friday for approximately the first 6 months of 
operation. This will allow tuning and adjustments to be made to system performance, and 
sampling of the influent and effluent. 

Following this start-up period, normal operator attention will be approximately two days 
per week. On-site maintenance staff will be on-site on a regular basis and will monitor 
and respond to alarms from the wastewater treatment. Critical spare parts will be 
stocked. Replacement of major mechanical and electrical components can be 
accomplished in less than 1 hour. 

Testing of the SSV-60 will be performed and sludge wasting scheduled if necessary. 
Screens will be cleaned at least once per month and more frequently if required. The 
grease traps and wastewater treatment components will be inspected weekly. 
Preventative maintenance will be carried out in accordance with manufacturer's 
instructions. 

Compliance samples will be obtained and sent to a certifiedlaboratory on the schedule 
required by the waste discharge permit. 
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p) An estimate of the costs and expenses of the proposed facilities and the 
method of assessing costs and expenses 
This will be a privately owned and operated facility. Fall City Landing has sufficient 
financial resources to fund the capital and operating costs of the facility. 

q) A statement regarding compliance with any applicable state or local 
water quality management plan 
Through the Department of Ecology granting a State Waste Discharge Permit, this facility 
will comply with applicable state or local water quality management plans 

r) A statement regarding compliance with NEPA and SEPA, if applicable 
NEPA does not apply to this project. If necessary, a SEPA environmental checklist for 
Wastewater Facilities Construction will be submitted. 

3. Additional Required Data for Subsurface Disposal of Treated 
Effluent (WAC 173-240-060 (4) 

a) Soils and their permeability 
Surface soil at the site identified in the soil survey for King County (USDA Soil 
Conservation Service, 1973) is the Puyallup fine sandy loam (symbol Py). This soil 
ranges from fine sandy loam to very fine sandy loam and silty loam. Permeability is 
moderately rapid, runoff is slow, and the seasonal water table is at a depth of 4 to 5 feet. 
Permeability of a fine sandy loam ranges from to lo-' cmlsec. Available water 
capacity is moderately high. 

Native soils at the site are overlain by variable amounts of fill soil. The fill thickness 
ranges from about 3 to 9 feet over the site. Fill soil consists of silty fine to medium sand 
with gravel. The fill is medium dense to dense and permeability is somewhat variable. 

b) Geohydrologic Factors 
i) Groundwater 
Geology 
The site is situated in the alluvial valley of the Snoqualmie River. It is underlain by 
Quaternary alluvium (Holocene) that consists of moderately sorted cobble gravel to 
pebbly sand (Surficial Geologic Map of the Skykomish and Snoqualmie Rivers Area, 
Snohomish and King Counties, Washington. USGS MI Map I- 1745, D.Booth, 1990). 
This unit shows gradational characteristics consistent with Quaternary alluvial fan 
deposits that crop out about 118 mile west and southwest of the site. The origin of the 
alluvial fan deposit south and west of the site is the steep side-stream valley currently 
occupied by the Raging River. The alluvial deposits extend northwest and southeast of 
the site greater than one mile from the site. Within one mile of the site to the northeast 
and southwest, deposits of the Vashon glaciation cover the valley sidewalls. Glacial till 
and ice contact units are northeast of the site. Southwest of the site are both fine-grained 
and gravelly recessional deposits. Pleistocene transitional beds, pre- and early-Vashon 
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age silt and clay deposits, are exposed in the slope approximately 1 mile southeast of the 
site. 

Site geology and hydrogeology were characterized by completing 1 1 test pit explorations 
on March 17, 1997, and installing three monitoring wells on November 13, 1997. Test 
pit depths ranged from 10 to 17.5 feet below the ground surface. The depths of the 
borings ranged from 25 to 26 feet below the ground surface. Copies of the boring logs, 
monitoring well construction diagrams, and test pit logs are in Appendix C. Well and test 
pit locations are shown on Figure 1. 

As mentioned above, the upper 3 to 9 feet at the site consists of silty sand fill material. A 
former topsoil horizon was noted in some of the test pits below the fill. Native sand and 
gravel with cobbles (alluvial fan materials referenced above) were encountered below the 
fill horizon at the west end of the site at a depth of between 3 and 9 feet below ground. 
Below the central and eastern portions of the site, a unit of interlayered silty sand and silt 
is present below the fill horizon and above the sand and gravel layer. Depths to the sand 
and gravel layer range from approximately 10 to 17 feet below ground. 

Area Groundwater Use 
Well logsfor wells located within a one-mile radius have been obtained from Department 
of Ecology records and are included as Appendix D. Over 50 well logs were reviewed. 
The majority of these wells are completed at depths greater than 100 feet. Because of the 
proximity of the site to the Snoqualmie River, no wells exist immediately downgradient 
of the site. None of the wells are located upgradient of the site within ?A mile. The 
closest wells screened within a siGlar depth interval are located across the Raging River 
to the east. Figure 4 is a USGS topographic map of the site and surrounding area. 

A door-to-door survey was conducted by Bernard Development Company October 10, 
1998, to look for wells located in the site vicinity. The area surveyed is bordered by the 
Raging River on the east, the Snoqualrnie River on the north, and the Preston-Fall City 
Road on the south and west. Residences and businesses in the area currently are served 
by the Fall City Water District. Twenty-five homes were visited and the owners of the 
Fall City Mobile Home Park were contacted. Sixteen residents and the mobile home 
park owners were contacted directly and indicated there were no wells at their homes or 
elsewhere in the neighborhood. Letters were left at ten homes requesting the owners to 
contact Bernard Development Company if they were aware of any wells. One resident, 
Mr. Bob Jones, indicated that two wells previously were located on 340th Street just south 
of the site. One well was a shallow, dug well that Mr. Jones helped dig. A garage was 
built over the well, and the current owner, Mr. Dick Widen, is not aware of there ever 
having been a well on his property. The well apparently is not being used. The second 
"well" was a steel drive point that is no longer operable. 

Bernard Development also contacted the Fall City Water District and reviewed local 
water rights and the wellhead influence and protection areas for the District's wells. 
None of the water rights are wells located within ?4 mile of the site; however, the location 
of two of the rights for wells could not be confirmed. The rights with uncertain locations 
are owned by D.W. Baird (irrigation use) and Harvey Koeplin (general domestic and 
stock watering use). The areas of influence for the six Fall City Water District wells are 
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either across the Snoqualmie River from the site or south and west of the site in upland 
areas. 

Groundwater Occurrence and Movement 
Groundwater generally is encountered in the zones of higher permeability beneath the 
site. Seepage was noted in the test pits at the contact between the silty sandlsilt unit and 
the underlying sand and gravel unit. Depths to groundwater ranged from 3 to 13 feet 
below ground in the test pits; however, some of the test pits did not encounter 
groundwater above a depth of 17 feet. The groundwater monitoring wells were 
completed with the screened interval in the water-bearing sand and gravel unit. The 
bottom of this unit was not encountered in the monitoring well borings. (Boring and 
monitoring well depths were determined by limitations of the drilling equipment.) The 
minimum thickness of the sand and gravel unit is 16 feet in MW 1, and 12 feet in MW2 
and MW3. . 

Groundwater elevations measured in the three monitoring wells indicate that the 
groundwater gradient is relatively flat and groundwater flow is toward the Snoqualmie 
River. A comparison of four sets of groundwater elevation measurements to the river 
level elevation indicate that groundwater is in hydraulic communication with the river 
and elevations fluctuate with the river level. Groundwater elevations measured in the 
wells are presented in Table 3. Groundwater elevations and the groundwater flow 
direction for November 1997, and September and October 1998 are shown in Figures 5 ,  
6, and 7, respectively. 

Hydraulic conductivity (K) was estimated by conducting single well slug tests in each of 
the monitoring wells. Two or three replicate rising head tests were conducted in each 
well. The Bouwer and Rice solution was applied to the data using AQTESOLV for 
Windows. Hydraulic conductivity averages 2.05 x lo-' c d s e c  for the site and ranges 
from 2.88 x crnlsec to 3.18 x cdsec.  Based on these estimated K values and a 
hydraulic gradient (i) of 0.003 based on elevation measurements, average linear 
groundwater flow velocity is estimated to be approximately 2 x lo4 c d s  or 0.58 ftlday 
(based on V = Kiln, where n (porosity) = 0.25). 

Groundwater Quality 
Initial groundwater samples were collected from each of the three monitoring wells (MW- 
1, MW-2, MW-3) on November 25, 1997 and submitted for laboratory analysis to 
Analytical Resources, Inc. in Seattle, Washington. The samples were analyzed for the 
parameters outlined in the Application for a Wastewater Pennit for Discharge of 
Municipal Wastewater to Groundwater, Section D. The parameters and the analysis 
results are presented in Table 4.Bernard Development has implemented a groundwater 
monitoring program at the site to gather background water quality data. Groundwater 
samples from the three existing monitoring wells will be obtained monthly for 1 year 
beginning in September 1998. The samples will be analyzed for nitratehitrite, ammonia, 
total phosphorus, total coliform, and specific conductance. Field parameters of pH, 
dectrical conductivity, dissolved oxygen, temperature, and turbidity also are collected. 
The data will be used to establish site groundwater compliance monitoring values. 
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Data from the November 1997 and September 1998 sampling are presented in Tables 4 
and 5. Table 4 includes results for all parameters tested in November 1997. Table 5 
includes results from both the November 1997 and September 1998 sampling for the field 
parameters and 5 parameters listed above for background water quality monitoring. Both 
tables include the Ground Water Quality Standards (WAC 173-200) for comparison. 

ii) Water balance analysis of the proposed discharge area 
Treated effluent will be discharged to groundwater by rapid infiltration through the 
unsaturated zone. To evaluate whether the proposed discharge area will be able to 
accommodate the discharge volume without surface flooding, predicted groundwater 
mounding effects were calculated following a model developed by Hantush (1967). 
Parameters obtained during the site hydrogeologic investigation were input into the 
model. Some parameters had to be estimated because data were incomplete or 
unavailable. The depth to the first aquitard beneath the site was not explored and wet 
season water levels have not yet been obtained. A "worst-case" scenario was devised 
using the most conservative estimates of uncertain parameters combined with the 
known site parameters. 

Native materials that comprise the unsaturated zone consist of coarse sand and gravel 
deposited by the Snoqualmie and Raging Rivers. The permeabilty of the native 
materials in the saturated zone is estimated to be 2.05 x 10-2 cm/sec or 129 gpd/ft2. 
Non-native fill material in the unsaturated zone consists of silt and silty sand that has a 
lower permeability than the native alluvial deposits. This material will be removed and 
replaced with a material similar to the native material. Because disposal will involve 
rapid inflitration, the permeability of the replacement material should be similar or 
greater than the natural permeability. Based on this assumption, the permeability 
measured for the saturated zone is used for the entire discharge area. 

To estimate the transrnissivity of the aquifer required for the model, the thickness of the 
saturated zone is needed. The deepest geologic explorations completed for this project 
reached 26 feet below ground surface. An aquitard was not encountered in any of the 
explorations below the surface fill material. For the mound modeling, it is assumed that 
an aquitard is present 26 feet below ground. This value is very conservative since the 
underlying geology of the site is known to be an alluvial deposit underlain by coarse 
glacial deposits. This indicates it is Likely that the first aquitard of any significance is 
much deeper than 26 feet below ground. The upper boundary of the saturated zone is 
the depth to water in the season of highest water levels. Water level measurements 
from the site have been obtained in September, October, and November. Water table 
elevations range from 1 to 2 feet below the Snoqualmie River elevation, measured at the 
SR 202 bridge. The elevation of the ordinary high water mark surveyed by Eastside 
Consultants nearest the bridge is 83.4 feet NGVD. The ground surface elevation at the 
proposed infiltration area is about 96 feet (see Plate 1) and the expected high 
groundwater elevation is 82.4 feet. This corresponds to a water depth of 13.6 feet below 
ground surface, rounded up (conservatively) to 13 feet, and an aquifer thickness of 13 
feet. The transmissivity is 1,677 gpd/ft. 

The specific yield is estimated to be 0.15, which is the lowest-value for an unconfined 
aquifer consisting of sand and gravel (Thiscoll, 1986). The estimated discharge used is 
20,000 gpd. As stated above, section (3) c), this is the design flow and conservative 
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Fall City Family Dmtal Clinic 1- Inc. 
Greg M. Fawcett, D.D.S. 
Sabra S. Fawcett, D,D.S. 

Mr. Brian E. Duncan, E.1.T; 
Grey and Osbome, Inc. 
701 Dexter Ave. N. 
Suite! 200 
Seattle WA.98109 

Re: elevation of Fall City Commercial Strip and disckpancy from F EMA map 

Dear Brian, 

Per the 'FEW map the elevation of my property in Fall City wag listed at 93 feet 
and six inches. This placed my property in the flood plain and as such mrtain 
additional mstrictlons would apply. As EI result I had my property surveyed and 
the survey indicated that the elevatlm was considerably higher. f understand 
this is not an uncommon event. As you look at other parcels they too may be in 
actuality higher then indicated on the F E W  map. I mention this just for your 
considwation. I have enclosed a copy of my etevation certificate for you 
information. Please paas it on to Tony. 

Sincerely, 

Greg Fawcett, D,D.S. 

P.O. Box 1029 33609 Redmond-Fall City Road Fall City, WA 98024 425-221-7011 
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October 3 1, 2000 

RE: Property of Greg & Sabra Fawcett at 33609 SE Fall City-Redmond Road 
(SR-202) in Fall City, Washington 

LEGAL DESCRIPTION 

Lot 6 - 10, Block 3 of Fall City Addition located in the NE % of Section 15, 
Township 24 North, Range 7 East, W.M. in King County, Washington 

To Whom It May Concern: 

This is to certify tha t  the elevation of the NE property corner is 100.44 feet and the 
elevation of the NW property corner is 100.61 feet. 

These elevations were established by running different levels from FEMA benchmark 
RM-426. 

'Ram set nail in pavement set at  the southeasterly corner of the SR-202 bridge over 
the Snoqualmie River at Fall City within the SE ?4 of the NE Yt of Section 15, 
Township -24 North, Range 7 East." (Elevation = 103.59 feet) 

To the site of said property and closing back on the FEMA bench. The data of this 
benchmark is NGVD 29. 

Note: The above property is level with no swales or significant differences in 
elevation from the 100-foot elevation as noted above. 
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Aqua Test Inc.'s Phase 1 Commercial District Estimated Hydraulic Flows and Biological Loading Rates 

Organic 
Non Some On Site All Treatment Waste Equivalent 

Conforming Conforming and Some Off and Disposal Off Design Strength Organic Load Residential 
(ADV- ) Property Type Lot SqFt Bmss SqFt Repair On Site Repair On Site Site Site Flow GPD BOD, LBS BOD&ay Units 

A COMMERCIAL 27300 2842 cc II 61 5 350 1.80 2.0 
A COMMERCIAL 15000 6328 u a 600 400 2.00 2.2 
A COMMERCIAL 11563 5400 a 1008 600 5.04 5.5 
A COMMERCIAL 10125 1380 OL 150 350 0.44 0.5 
A COMMERCIAL 4500 3736 u 100 350 0.29 0.3 
A COMMERCIAL 13500 2022 u 350 200 0.58 0.6 

A COMMERCIAL 4500 1656 295 350 0.86 0.9 
A COMMERCIAL 4500 2160 150 350 0.44 0.5 
A COMMERCIAL 2925 N A a 0 0 0.00 0.0 
A COMMERCIAL 6750 4004 1205 2479 24.91 27.1 
A COMMERCIAL 3525 448 a 738 350 2.15 2.3 
A COMMERCIAL 15000 6816 4992 1100 45.80 49.8 
A COMMERCIAL 4298 3036 a 2238 1200 22.40 24.3 
A COMMERCIAL 2250 1224 a 100 350 0.29 0.3 
A COMMERCIAL 2250 1440 a 100 250 0.21 0.2 
A COMMERCIAL 2250 676 a 100 350 0.29 0.3 
A COMMERCIAL 4875 4036 a 934 350 2.73 3.0 
A COMMERCIAL 51 00 5040 a 100 350 0.29 0.3 
A COMMERCIAL 4500 1600 100 350 0.29 0.3 
A COMMERCIAL 9000 3568 350 250 0.73 0.8 
A COMMERCIAL 5725 1076 a 500 350 1.46 1.6 
A COMMERCIAL 1900 1104 a 271 350 0.79 0.9 
A RESIDENTIAL 19536 N A 0 0 0.00 0.0 
A COMMERCIAL 2250 756 a 350 400 1.17 1.3 
A COMMERCIAL 4703 2836 a 295 500 1.23 1.3 
A COMMERCIAL 7880 1277 a 812 250 1.69 1.8 

A COMMERCIAL 290109 N A 0 0 0.00 0.0 

Total System 
Organic load 

LBS 
Average Daily Flow GPD 16,453 BODSIDay 117.89 

The equivalent residential units are based on a maximum BOD5 of 230 mglL and a design flow of 480 gallons per day. 
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TECHNICAL MEMORANDUM 

TO: Brian Duncan 1 Gray & Osborne, Seattle 

PREPARED BY: Larry West / HWA GeoSciences Inc. 

SUBJECT: PRELIMINARY HYDROGEOLOGIC EVALUATION 
FALL CITY ALTERNATIVE/ONSITE WASTEWATER 
MANAGEMENT R&D PROJECT 
King County, Washington 

PROJECT NO.: 2001094-1 00 

DATE: June 12,2001 

This memorandum provides a summary of relevant existing hydrogeologic and soils 
information for the Fall City business district in regards to: 

Existing Conditions, 

Potential for RetrofitAmprovements to Onsite Systems, and 

Potential for Cluster or Centralized Alternative Wastewater Treatment 
Technologies and Management Approaches 

Sources of information included: 

2nd Draft, Wastewater Facility Plan, Fall City Washington, May 1991 by R.W. 
Beck 

Wellhead Protection Plan, Fall City Water District, September 2, 1998 by 
Compass Geographics Inc. 

Design Manual, Onsite Wastewater Treatment And Disposal Systems, October 
1980 by U. S. Environmental Protection Agency 

EXISTING CONDITIONS 

The geology and ground water conditions directly influencing the suitability of onsite 
systems in the Fall City business district result from the complex prehistoric glacial 
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activity as well as past and recent fluvial deposition by the Snoqualmie and Raging 
Rivers. 

GEOLOGY 

* The business district is located on alluvial fan that includes a wide assortment of 
materials. 

rn North and east of the business district younger alluvium consisting of floodplain 
cobble gravel and pebbly sand occur along the river. 

West of the business district, glacial outwash and fine-grained deposits of 
Pleistocene ice dammed lakes. 

Soils in the east half of the business district include Alderwood soils with 
marginal suitability for on-site disposal due to poor drainage. 

Soils in the west half of the business district generally consist of Puyallup fine 
sandy Loam, type 2 to type 4 soils typically suitable for 12,500-18,000 square 
foot minimum lot sizes. Based on EPA design guidelines, these soils should 
support wastewater loading rates upto 0.6 gallons/day/square foot (gpd/~2). 

rn Soils immediately west of the business district consist primarily of Everett 
Gravelly Sandy Loam. These type 1 soils have very high infiltration rates and 
require use of advanced treatment technologies (moundlfill, sand filters etc.). 

Further west of downtown, Type 5 Sammamish Silt Loam dominates and is 
generally unsuitable for on-site sewage systems. However, is some cases, these 
soils are suitable with the use of mound systems. Loading rates typically range 
from about 0.2 to 0.4 gpd/ft2. 

GROUND WATER 

The available data indicate two distinct ground water systems, a deep ground 
water system that serves as the source of water supply for the Fall City Water 
District and a shallow ground water system. In both systems, ground water flows 
due north originating as recharge by precipitation on the flanks of the mountains 
then flows subsurface beneath the business district and then discharges into the 
Snoqualmie and Raging Rivers. 

2001094 Falls City Memo 06 12 0 l . d ~  HWA GEOSCIENCES INC. 
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Depths to shallow ground water vary and are not well defined. Available well 
data indicate ground water in the area exhibits low to not detectable nitrate 
concentrations. 

The Fall City Water District has 3 wells (No. 1, 2 & 5) over 1,000 feet west, 
southwest of the Fall City business district. The wells range from 177 to 206 feet 
deep. The production zones range from 161 to 206 feet deep. Logs for all three 
wells indicate relatively thick low permeability aquitards (clay and silt) separate 
the deep production zones from shallow aquifers and the ground surface. 

The contaminant capture zones for Wells No. 1,2 & 5, extend to the south and 
southwest of the business district. While onsite septic systems constitute one of 
the major sources of pollution potential in these well's capture zones, onsite 
systems in the business district and north of the wells do not appear a threat to the 
wells' water quality. However, the Chief Kanim Middle School's septic system 
has been identified in the wellhead protection plan as apotential non-point source 
of contamination. 

POTENTIAL FOR RETROFIT/IMPROVEMENT TO ONSITE SYSTEMS 

Soils very dramatically in the business district and retrofit or improvement to 
onsite systems to adequately match soil conditions will require site specific 
analyses and design. 

As indicated above, due to poor soils, the eastern half of the business district have 
the lowest potential for success~l retrofit or system improvement. Exceptions 
include using advanced disposal technologies (mounds, sand filters etc.) and may 
prove feasible on a case by case basis. The available data indicate a greater 
potential for retrofitlimprovement to systems in the western half of the business 
district. 

POTENTIAL FOR CLUSTER OR CENTRALIZED ALTERNATIVE 
WASTEWATER TREATMENT TECHNOLOGIES AND MANAGEMENT 
APPROACHES 

Cluster or centralized systems may provide limited disposal opportunity in the 
western half of the business district. However, these facilities will require fairly 
large sites on the order of %-acre and larger per 14,500 gallonslday of wastewater 
disposal. 

2001094 Falls City Memo 06 12 0l.doc HWA GEOSCIENCES INC. 
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The coarse grained soils west of the business district may provide opportunity for 
an alternative type of system using slow or possibly rapid infiltration combined 
with advanced wastewater treatment. The controlling factor would be the depth 
and hydraulic gradient of the ground water table. Insufficient unsaturated 
material and a relatively flat hydraulic gradient would result in ground water 
mounding and subsequent failure of the system. Test pit data indicate water 
levels greater than 5 feet deep. However, an effective infiltration system will 
likely require water levels greater than 10 feet deep (below the base of the 
infiltration facility). Insufficient data exist to determine if sufficient unsaturated 
depth and hydraulic gradient occur in the vicinity west of the business district. 

* A combined, land applicatiodinfiltration system employing phreatophytes (i.e. 
hybrid poplars etc.) also warrants consideration. Treatment requirements might 
not be as rigorous if the plants could use the nutrients during the summer and 
increased ground water flow provided increased dilution during the winter. 

2001094 Falls City Memo 06 12 01 .doc 
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SOILS DATA REGARDING GOLF COURSE ON EAST SIDE OF 
RAGING RIVER 
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psp - - & Y / P P G J  Add- E!ZZZ~>.Q . & . ~ ~ _ F i d ~ - -  Phone L*+*?--J 
~ e r  Insuer  L&?.-&&k-- ~ddress L,, - - . ,   HI?^! - - Phone W - 5 S - 2  

I N S ~ H S  A ~ A C H A S E P A ~ T E S H ~ F O R M E A S - B I I I L T D R A W I ~ H ~ P ~ .  U S E A S C A ~ S D F I - = ~ o R I - - w .  
TD OESGPIER: A t S O  COMPLETE AND SUBMIT THE ASBUILT CHFCKLlSflSYSTEM 1NK)RMATIDN WEFT, sNSTUTION PERMfl. 

NJD WCUMEWAnON OF FINAL COVER, 
! h e ~ c e t t 5  that the m m r n w n g  drawing and &+& I k l  alxuraldy r e p m t  the system installed at Uw RddmWbFmd Indhlnd w. €ad thv! 
mqulwmenls and o3ndtw-B (conwmtlg plumt*q.stub eWnt10m: mainhmnm of gradas: lilk: surlace dnils; Btc) indkated m ths appMv8d sit9 p h  

W a  w e d  d o n  them0 da;& _-..- , haw? bWM eamprred m. 1 further certify me! thk system mgets all reqrrlremanls of the Rubs 
wd RegSdms cstak~ish J unaor me code 01 ~ l n g  ~oumy'+~%athmt 3 or city of %Me M u m a  GO&, Chapler2t.32 pnhkhcver k appbtdel. 

WI 
ktkm Sibsequent tu &BuM Appmval 

k-->fF m- .%qQgjw - .- - --*- . -- - -. ...- -- 
-- -- --Ad- - --.. - d - ---. -.-. -- - - - I--+-- - - A .  - .- -_ _ 

SI - 
IHSfRUClXmSfO THE HU9EOWNEWSYSTEhI USER 

*syslem b thuabnrrs! It was d e s i l  and installed b serve an m ~ ~ g e s h e d  l m l y -  Overba&ng the septic rank or disturbing the Qainlield or 
n o d  may came Me swam lo laii. mnw lo  tern^^: 
t . waw- w watw savin~ devrces; - M y  Fa-, wash mu MI hads of laundry and dishes 

~ e s p  - mainmin a file lor mr (syStem h l i w l l )  dfagram. and reoads 01 maintenance pelfDnned on the *ern 
3. ~ltfped yaw wrn me %ch y and b w  y w r  sepIk tad pnptd ~r when need - NEVER EMER A SEPnC TANK 
4, m rn  he l d h q  in10 the s e p t k  tarik. wtrce g m m :  pas: cookirrl fats: facial tissue; ogarene butts; sanitary napkins; tampons: paper m k ;  

w h m h l  mate* Mathe lrseaf g a r b a g a d i f ~ k .  
5. sudaw w a r  r u m ,  mf dtajmge. z r d  gmuidwata away from all w b c  system cwvmenls (i.e. seplic tank dose tank sand nter. mound system. 

m w p  &ahl;ekl s d  tesene areal. B nnt r .  
6. ~ t e  yctm b m  physkal damape - keep v a h i i  h v  &>mefit, and livestock off tho drainfieldlmwnd, and reserve ama. 
7, p-, in t a n m i -  - &I axcaval: liR: tern@; pkce a -a: drivsway: pab;o; deck a tmpemeable rm1er.U o r r l m  Ihe d ~ w r n i n m d .  

FOR FURTHER INFORMATION CONTACT YOUR LOCAL HEALTH DEPARTMM SERVICE CENTER O) n i % w !  
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RESTRICTIVE AND INFORMATIONAL COVENANT N -4 

3 

!2 
Twin Rlvers Golf Course - Parcel No. 1524079031 LD 

s 
Also Known As n, 

4" 
4446 Preston-Fall Clty Road, Fall Clty, Washtngton e 

The undersigned owners of the property described abow do hereby acknowledge 
that the golf course club house end food servlce taclllty Is sewed by a mnwntlonsl 
on-site sewage disposal system and !herstore, authorized food service activities sre !i 3 

z limited. A 
8 

!? 

NOW, Therefore, the grantors, their heirs, and successors agree and covenant that: s .n U U  - +-I 

1) No garbage grinder shall be installed until public sewers bemme available, d' 
2) There Is to be no on-site food service preparation activities such as cooking, 8 roasting, frying, frozen dessert dispensing, or other activities which couid add 

OI to the hydraulic and/or waste strength loading of the sewage system, and 
rl 
0 3) The system is to be managed and monitored b a certified on-site system 
V )  

manager. 
r designer, professional engineer, or other qua ified individual to be the system 

Q) 

This agreement shall run with the land and shall be bi~ding on any parties having or 
acquinng any right, title, or interest thereto or any pan thereof. This covenant shall 
terminate when the facility is served by public sewers. 

-L 

RFCEjVED m u  
V) 

FEE 1 6  l ~ $  
EG 
5% 
m 
LC) 

EASTGATE '5 a 
(Owner) + '  

GrarnOr(s) s 
State of Washlngtm. County d Kbg 1 

I, the undersigned, a Notary Pubrt in and for the 
hereby certify that on this SS 
personally appeared M o r e  me to me known to 
who executed the within instrument, and ackn 
sealed the same as a free and voluntary 
therein mentioned. 

GIVEN under my hand and official seal the day and yew last above written. 
r- 4-Q 

h a r y  in andlw the Stam of W a S h l w ~ ~ ;  ,,,; :. , . u; 
Residing at k?%ah We ~fy-) '  f C 9  

. .. .,. i .' --p ..-: , Z.?> , -  





Approxlmale 
Slle Address: 

S e a t t l e - K i n g  C o u n t y  Depa ~ c l l v l  ty N u m ~ o ~  

Site Application for On-Site Sel.Lye Disposal System 
(Submit 5 coples of appllcatlon with 4 copies of plans) Dopanrnenl uw OIII~ 

I 1 ATTACH A DETAILED ROUTE/ 

Applicant 

I - 
Lasl F ~ r s l  

Designer Den& Joule, PE street Address i .  32!_2.6-.SE-43&h--S.theeG - -  
I , . City-Zip Code 1 Fd C d y  .48424...1 Phone L-Z.ZZ--4.6Ll-1 

4436 Reston-FaU Cay Rd 

PROPERTY INFORMATION: 

DIRECTION MAP FOR LOCATING 

parcel#: [ 1 , 5 , 2 ,  4 n 0 , 7 1 V l  01 3 , 1 ,  7 section: . 1  4 Township: 1.2 ,4.1 Range: I..&-- J 

Subdivlslon Name: I, ---. -..,. ----..--.... Lot: : -L--I-.J Block: LL..I._I 

Property Size: I -1. I I I- ! I sq. R. Acreage: I . .. 1 4  I-ac--. . .I 
miees 1 Distance from property - line to nearest sewer: I -1. , ft. Wlthin ULID? I. !!?i (Y?N) 

THE PROPERTY. 

water supp~y t.-P: (IP) I - lndlvlpy I P . P~~bl lc (Moro then One Connectton) 

Public Water Supply Name: i . . UD 127 . .. . ... .I ID# I . . ,  I . _ :  I - . I .  1 
N Sensitive Area: I--_) (Y?N) H yes, specify L-.A (L,W,O) (L - Landslide W = Wetlands 0 0 Other) -- I 

SYSTEM INFORMATION: k$ 
X New System :-- --J Repalr Geslgn I -.I Detalled Plans Attached: (4  eels) L.Y-I (YIN) 

Type of Building 1 CQmW -I 1 SF Slngla Femlly MF - Multlple Famlly COMM - Commercial INST . lnslituHonol 

Type of System Proposed: 1-E-Q - . .,. . G - Gravity GP =Gravity wlth pump M - Mound 

PD = Pressure Dlslrlbullon SF - Santl Filler H-T - Holding Tank CT - Composllng Tollel E - Ewperimenlal 0 - Olher 

Dates Soils Logged: l I 6 1 1 5 1 9 ,  : Soll Logs Data Attached:(~in, ~401) I ..YA (YIN) 
Depth to Watertable or Restrlctlve Layer: . '!!+I lnchos Maxlmum Slope In DralntleldlReserve Area: .-L!-A O/O 

Number of bedro~,ma: I I Tolal OallonslDay (45d mlnlmum): ; 6901 . i gal, Soll Texture Type (1-5): 1 4-1 
Appllcatlon Rate: 1.0,6 1 gal!sq Wday Tole: Absorptlon Area: : .I I 1 I 5 10 1 sq. ff, 
Total Dralnfleld Length: L~ It. Septlc Tank Slze: I !~0-13-$--1 gal. 
Pumu Chamber Size (If noeded) I-..I.~L 91 0..1 gal. Trench Depth (mlnlmax): L l !  J inches 

SYSTEM !.lUST BE INSTALLED BY A KING 
COUNTY CERTIFIED INSTALLER UNLESS 
OTHERWISE PROVIDED BY CODE 

_ _  _ _ .- L- - .. . - - -. - * -. .-. -..-I ---I- -- 
APPROVAL OF THIS DESIGN APPLICATION IS BASED SOLELY ON INFORMATION PROVIDED IN THIS APPLICATION AND DOES NOT CONSTITUTE PERMISSION TO BEGIN 
CONSTRUCTION OF THE PROPOSED SEWAGE OISPOSAL SYSTEM on ANY OTHER IMPROVEMENTS ON THE SITE THIS A 
ASSURANCE. ElTHEn EXPRESSED OR IMPLIED. THAT DEVELOPMENT PERMITS FOR THE SITE WILL BE ISSUED 

THIS APPLICATION EXPIRES TWO YEARS FROM DATE OF APPROVAL. 

DISAPPROVED BY: 

See anached Slle Deliciency Sheel. 
Any parson a~grleved hy any dnc~$lon or llnal ardor of Iha Health Olflcflr may niflka wrlllsn appllcallon Inr rlPPeal10 Iha 
Klno Co~lnly Board 01 Sowaoa Rovlew I1 dono so wllhln 00 days ol Ihe nbnvn declslon 

h EASTWE 
H rlFmmmM- 

WtIITE . DISTAICTIGREEN . AUDlTlYELLOW - DESIQNER/PIYK - OWNER/YELLOW - LICENSES I PERMITS CS 13.15.97 REV, 6/90 



DENNIS JOULE, P.E. 

,2729 S.1144th Strcct 
:all City, WA N 2 4  

(XU)) 2224(61 

Ground & Surface Water ilydraulia 

Geotcchnical Itnginecring 

TWIN RIVERS GOLF COURSE - PRO SHOP 
Kirtg County, Wuslrittgtotr 

March 30, 1994 

A. INTRODUCTION 

Application for a Khg County Conditiorzal Uxe PcmtEr for this project was approved by 
the Health Department in 1991. No chan es have been made to the project since the 
ap roval, The new clubhouse would have ~~throoms For golf course patrons. There is fl f 
to e an over-the-countcr snack hat hut all food will be purchased nutside, no fond will 
be pre ared on the premises. Much of the golf course is within the desi nated flood 

outside the flood plain. 
f plain. Rowever, the clubhouse and all parts of the on-site sewage disposa system will 

B. DOMESTIC WATER SERVICE 

The site is served by public water from K.C.W.D. 127. 

C. SITE CONDITIONS 

1 .  Site Topograplry 

The eround in thc drainfield area is nearly level. No standing water or drainage 
facilities are located within 100 feet of the roposed drainfield area. The proposed 
drainfield area is outsidc thc designated Floo J' Plain. 

2. Site Soils 

The drainfield area is shown on the site plans. Test pit logs show Type 4 Soil over Type 
1 Soil. The drainfield is to be constructetl in the u per 12 inches of soil, keepin the at 
least 24 inches of Type 4 Soil between the trench Rottom and the Type 1 Soil. FYPe 4 
Soil has a sewage appliwtfon rate of 0.C GPD/ft2. The site is over 40 acres in area. 

There is no evidence of z seasonai water table within tlie upper five feet of soil. 

D. DAILY WASTEWATER FLOW 

There will he a average of uhaut SO patrons per day with a maximum of 90 patrons per 
da o n  holidays and peak wcekerrds, Y a thrce g:lllon flush toilets. assi~rning one 
a Ion Tor hand wash each tc~ilel use = PD. One cleaning sink at 100 GPD. Add 50 percent lactor of safety = 690 G PU sewage "ow. - 

RECEIVED 
APR 0 1 1994 



hlurclr 30, 1 W4 
Project 1452 b 

E. SEPTIC TANK SIZE 

1.5 times the daily flow of 690 is 1035 gallons. First chamber to be 2/3 capacity = 690 I , 
gallons. Second chamber to be 1/3 capacity = 345 gallons. 

F. HOLDING / PUMP TANK VOLUME 

Volume should equal at least the dose volume plus one day storage. Dose two times 
per day, 345 gallons per dose. One days storage is 690 gallons. Total required is lG35 
gallons. 

The proposed drainfield area is shown on the site plans. Test pit logs show Type 4 Soil 
over Type 1 Soil. The draintrenches are to be constructed in the u per 12 ~nches of 
soil, keeping the at least 24 inches of Type 4 Soil between the trenc bottom and the 
Type 1 Soil. 

g 

Site soils in the drainfield area are Type 4, with an allowable application rate of 0.6 
GPD/ft2. 

(690 GPD) / (0.6 GPD/ft2) (2 f t  wide trench) = 575 lineal feet 

The drainfield is to have a pressure distribution system. Use 5 draintrenches, 115 feet 
long each. 

H. PRESSURE DISTRIBUTION SYSTEM 

(Based on the State of Waslrington Guidelines, Sept. 1984) 

1. Lateral length, central manifold = 115 ft / 2 = 57 f t  

2. Orifice spacing = 3 f t  O.C. 

3. Holes per lateral = (57 f t  / 3 ft) t (1 hole) = 20 holes 

4. Selected orifice size = 3 16 in. dia. 
Orifice discharge = 0.6 6 PM at 2 ft head 

5. Maximum lateral length (3/16" orifice, 1.25" dia. lateral 
pipe, Schedule 40 PVC = 60 ft OK (Prcssrrm S y s t a ~ ~  G ~ ~ i d l .  Table AI-I, Pg 34) 

6. Lateral discharge rate = (20 holes)(0.6 GPM/hole) = 12 GPM/I~~RECEJVED 
7. Five trenches, two laterals per trench = 10 laterills 

APR 0 1 1994 
Pop 2 

EASTGATE 
HEALTH DEPARfMm 
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Project 1452 

8. Use 4" dia. manif'old, maximum length = 36 ft OK (Pressirrc Systerit Guidl. Table I, Pg 13) 

9. Required pump discharge rate = 120 GPM 

11.  Head loss in the delivery pipe (from pump to manifold), use 2.5" diameter pipe. 

Friction loss(Max.Pipe length=200 ft) ....................... 4 ft 
Elevation difference ....................... 6 ft .................................. Residual pressure at '3 ft 

Ih is  accounts Tor lriclion loss in the lateral 
TOTAL head required ..................... 13 ft 

Control jlow to each hterul wi!/l orre va!ve or1 eaclr lateral. 

I. PUMP SELECTION 

Required: 120 GPD at 13 ft total head. Use Hyclromatic SP-100AH or appro.,-i:d 
equivalent effluent pump. 

J. RESERVE AREA 

A 100 percent reserve area is locited south of the drainfield. 



Scale: 1"-100' 

_ - - - -  

TWlN RIVERS GOLF COUlISE 



TEST PIT LOGS 1 

Twin Rivers Golf Course 

Logged By: Dennis Joule, P.E. , 

Date Logged: June 5,1991 

General Soil Classification: TYPE 4 Soil over TYPE 1 Soil 
Seasonal Water Table: Below 5 feet 

(' I' I r 

Test Pit #I ., .:;I . i: f i  \4~*..~ 

0-60" Red Brown, Silty Fine Grained SAND 
(PocM of Well Graded SAND with River Gravd at 3') ' 

) (, ! \L.  
( Y1* - 

Test Pit #2 

0-36" Red Brown, Silty Fine Grained SAND 

36"-60" Gray Brawn, Silty Well Graded SAND with Rounded Gravel 

Test Pit #3 

0-60" Red Brown, Silty Fine Grained SAND 

Test Pit #4 

0-60" Red Brown, Silty Fine Grained SAND 
(Interrnlttent Pockets of Well Graded SAND wAh Rtver) 

RECEIVED 
APR 0 1 2594 

EkSTaATE 
HEAIJ7-l DEPARTMENT 
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I TEST PIT LOGS I 

Twin Rivers Golf Course 

>- I -  -," -3 Logged By: Dennis Joule, P.E -- 
Date Logged: June 5, 1991' r - '  , -,TI1 A? 7 -r 

L.-/ : 

: --- 7 ' L L ~ ~  General Soil Classification: 7YPE 4 Soil over TYPE I Soil L- z 0  
-*  - Seasonal Water Table: Below 5 feet 
39 " 5 4  

* .> 
Test Pit # 1 

0-60" Red Brown, Silty Fine Grained SAND 
(Pocket of Well Graded SAND with River Gravel at 3') 

Test Pit #Z 
- 1 -17". - 

--, :). P 0-36" Red Brown, Silty Fine Grained SP.ND 

-, - L"& t+fi&'-60" Gray Brown, Silty We!l Gra,ded SAND with 
11 I- 

L, 1-1 ,& 

17-34" 65) Test Pit #3 
.J-I~;'' !3 
q 9+ r*r;r:J h d  0.60' Red Brown, Silty Ane Grained SAND 

~ounded Gravel 

Test Pit #4 

0-60' Red Brown, Silty Fine Grained SAND 
(Intermittent Pockets of Well Graded SAND with River) 

East District 
Service Center 







APPENDIX H 

ATU COST TABLE 





NAMEMODEL 

Advantex Ax10 

Bestep 10 

Chemstream 

Cajun Aire CA00500 

EnviroServer 

Five Star 505 KA 

MicroFAST 23-001-750 

Mighty Mac 5080s 

Singular System 

TRD-1000-500 

Whitewater ATE DF50-CF 

COST 

$3,000 

lease $30-$35/month 

$2,300 

$2,350-$10,000 

$1 1,900 

$7,500 

$1 1,500-$13,500 

$2,350-$10,000 

$7,500 

$12,000-$14,000 

$4,000-$5,000 

INCLUDES 

attached growth filter contro panel, pumps, recirculating splitter valve 

monitoring, service, parts and sludgepumping 

small tank, clearstream treatment unit, blower, alarm panel, drip irrigation 

tank, internal plumbing, alarm, aerator kit, control panel 

1,300 tank, computer, 3 small pumps, blower 

tank, alarm panel, telephone callout station, RBC wl drive unit 

1,600 gallon tank, installation, W disinfection, drainfield, installation 

tank, internal plumbing, alarm, aerator kit, control panel 

concrete tank, disinfection-dry chlorine tablet, biodinetic filtration, timerlalarm 

TRD tank, hoses, aerobic unity, control box, junction box W system, autodialer, alarm, installation 

tank electrical controls, blower, installation 

NOTE: 
Range: $2,300 - $14,000 
O&M: $200 - $280 per year 
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LETTERS FROM TOM BERNARD 





.June 20, 2001 

The Honorable Ron Sirns 
King County Executive 
King County Courthouse BEmrhRD DEYELOPIIEhT COlIPAS\ 
5 16 Third Avenue, Room 400 
Seattle, WA 98 104-32 17 

RE: Motion# 10960 Fall City Stakeholder Meeting Wastewater Treatment 
In the Fall City Business District 

Work of the Fall City Stakeholder Committee 

Dear Ron: 

I am a Fall City Stakeholder, appointed to this committee by the King County Council. We are 
reviewing possible sewage wastewater treatment technology and disposal methods for the Fall City 
Business District. As required by the King CounQ Comprehensive Plan, this new sewer work is 
Iimited to serve only the Fall City Business District. At our June  13a Stakeholder meeting, a fellow 
Stakeholder, Greg Fawcett, provided me with a draft copy of the June  13th, 2001 letter that he was 
plann&g to send you. 

Basically, Greg's letter states he reviewed the 1991 wastewater facilities plan (for Fall City) by R.W. 
Beck and Associates, and that in his opinion (based on his review of this report and his other 
research), no wastewater treatment/disposal problems exist in the Fall City Business District. Greg 
states, "I feel government must be cautious not to base decisions that m u l d  have severe economic 
impact on a few individuals without considering the communfty as a whole." Greg is a Fall City 
business and property owner. He operates his dental business here. 

My interpretation is that Greg is concerned that unaffordable costs, hook-up and operating charges 
might be forced on some business properly o m e r s ,  like himself, even if they do not need any 
upgrade or  improvement to their awn sepBc system. Like many of us, Greg does not want to have 
long and costly remedies imposed on his busines:s or property, if no sanitary treatment or disposal 
problems exist with their o w n  sanitary treatment system. Greg claims that no identified wastewater 
septic treatment or disposal problems exist anywhere in the Fall City business district, so no 
government action is needed to solve a problem that does not exist. 

Greg goes at length through sections of the 1991 Beck report, a sanitary treatment study done at 
the time, in an attempt to show that no septic treatment or disposal problems exist in Fall City. 

Frankly, I am impressed that Greg took the time to read the background materials and write such a 
detailed analysis of the 199 1 Beck report. I am also impressed with Greg's effective writing. 
However, I think Greg's letter needs to be rebutted. There are existing problems with wastewater 
treatment and disposal systems in the Fall City Business District. Obviously, the work of the 
Committee is not to solve problems that do not exist. But wastewater treatment and disposal 
problems do exist in the Fall City Business District. These problems need curative actions. 

Using his own letter language as my rebuttal, Greg even points out that the Beck Report states, 
"on-site sewage disposal systems serving commercial and fnstftutional facaties in the Fall City 
study area suffer from the same basic design flaws as many of the residential cm-site systems, 
specifically, dubious long-tern disposal capacity and limited treahnent efficiency." 

Well, these are problems, aren't they? These same problems still exist, 10 years later. 

1-90 / Preston Industrial Park 
81 50 304th Avenue SE 

Preston. Washington 98050 
425-222-7979 Fax: 425-222-7970 

e-mail: BernardDev@aoI.com 



Ron Sims 
King County Executive 
Motion #lo960 Fall City Stakeholder Wastewater Treatment in the Fall City Business District. 
Work of the Fall City Stakeholder Committee 

:June 20,2001 
Page 2 of 3 

At our June 13th meeting of Fall City Stakeholders, a very experienced sanitary consultant (engaged 
by the County in this process, Bill Stuth, Sr.) reported the results of his site-by-site visual 
inspection of 68 sites in the business district. He stated that only 13 (19%) are conforming systems 
that appear to be "conforming repairable" and 26 systems (38%) appear to be repairable with "non- 
conforming" repair. Thirteen (13) sites can only take a portion of their disposal water on site 
(limited disposal area), and 16 sites (23%) have no legal practical way to dispose of a sewage on 
site (this means point source loading and almost certain contamination of ground water is 
occurring on those sites). He calculated that 55% of the business sites fronting SR202 (the 
Preston/Fall City Road) have sewage treatment disposal problems. 

Well, these are problems too. 

In addition, there is no way the 20 year time horizon/permissible business development planned for 
accommodation in the Fall City Comprehensive plan can be implemented without having new 
sewage treatment 2nd disposal improvements made here; including consideration for future 
develosment of the small amount of vacant undeveloped business zoned land that still exists in Fall 
City. Good planning should also consider likely use changes and redevelopment reasonably 
expected as one permitted business use changes to another, over time. As another consultant 
pointed out at our meeting, with such a small business base the change of only a few business uses 
can dramatically increase overall wastewater disposal volumes and concentrate peak load times 
when much greater sewage disposal volumes will occur. 

Well, these are also problems. 

Bill Stuth also pointed out (from his inspection) that "few septic tanks in the Fall City Business 
District are accessible for pumping." This means required and proper septic system maintenance 
cannot occur. 

Well, this is a problem too. 

There are sewage treatment and disposal problems aplenty. More than listed above. Additionally, 
this is not a wealthy business district with lots of ready cash to spend to resolve to sanitary system 
wastewater treatment and disposal problems. Some practical problems for our committee are how 
to sort through technologies and solutions and affordably design, finance and implement the 
various fixes that might occur; without burdening those business property owners (like Greg 
Fawcett) that apparently do not have a problem and prefer to be left alone. The bottom line is that 
obvious problems exist here, even to the extent that (while Greg would dispute this) sewage must be 
entering the ground water, insufficiently treated. Sites with zero open disposal areas are presently 
disposing of their sewage directly in to the ground, beneath building pads, paved areas and into 
inadequately sized drain fields. This is documented, and a significant violation of design codes, 
health regulations, and approved operating procedures. 

The good news is that as Bill Stuth stated, these existing problems are solvable problems. 

Greg makes a strong point that since the Fall Cily water source wells are not polluted, there is no 
problem, and that since the Snoqualrnie River (tested in 1991), met quality standards, there is no 
problem. Well, it happens that in Fall City. ground water flows toward the river (away from water 
wells). and yes, with great river dilution the quality of the Snoqualmie River probably still meets 
water quality standards. But this does not mean it is okay to have even the possibility of 
insufficiently treated raw sewage entering the ground water, or to have inadequate wastewater 



Ron Sims 
King County Executive 
Motion #I0960 Fall City Stakeholder Wastewater Treatment in the Fall City Business District. 
~ o r k ' o f  the Fall City Stakeholder Committee 
June 20,2001 
Page 3 of 3 

treatment and inadequate disposal capacity to meet both existing and future needs with no fur now. 
We could have a time bomb here. By extension, is it okay to have radioactive waste going into 
ground water that is below the elevation where it might not yet be detected in surface waters? 

Of course not. This is why we have wastewater code treatment and disposal requirements and why 
only properly cleaned up/treated s a n i t q  sewer waste effluent should be disposed of into ground 
water. Our committee prefers to avoid treated wastewater disposal into the Snoqualmie River, and 
those complex Federal issues. 

The good news is the consultants and various government specialists working on this issue with the 
Stakeholder Committee appear to be very capable. We are inaking good progress on defining the 
issues and possible solutions. 

Thank you for recommending that the County Council support a process to resolve sanitary 
treatment and disposal problems in the Fall City Business District, and for implementing the 
proces2 approved by the Council. As shown above, multiple sanitary treatment and disposal 
problems do exist in the Fall City business district.-Ignoring these problems is not the way to 
achieve and maintain good clean ground water or to have a successful business community in Fall 
City. I hope we are on the trail to workable and affordable solutions. 

Two of the several goals our Committee has adopted are that 1) business property owners will not 
be forced to connect or install new sanitary systems when they are not the source of a problem. and 
2) any new sewage wastewater treatment and disposal solutions be reasonably affordable. We hope 
to meet these goals. Some property owners might implement their own independent (but properly 
approved) solutions to provide proper sewage treatment and disposal on their own site. or in 
clusters with owners combined for common treatment or disposal. We are exploring lots of possible 
solutions to compatibly resolve and affordably provide wastewater treatment and disposal systems 
here. We hope this effort is successful, and this process finally resolves those existing Fall City 
business district wastewater treatment and disposal problems listed above. 

Sincerely, 

J. Thomas Bernard 
President 

CC: Greg Fawcett/Fall City Stakeholders Committee 
Other Stakeholder Committee members 
Ruth Siguenza/EnviroIssues 
David Irons/King County Council 
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lune 27, 2001 

Bob Peterson 
Conveyance Project Manager BERNARD I)%\-ELOPJIE~T 10\11'\>\ 
King County Department of Natural Resources 
201 S, Jackson Street, MS KSC-NR-0503 
Seattle, WA 981 04 

Re: Fall City Wastewater Treatment and Disposal Study1 Stakeholder Group 

Dear Bob: 

AS you.know, I am a member of the Fall City Stakeholdera Group, appointed by the King Gaunty 
Council to identify and recommend sewage treatment and disposal systems to resolve problems in 
the Fall City Business District, These problems range from likely falled and fafling septic systems, 
point source sewage loading into ground water, and insufficient capacity ta accommodate future 
uses, change of uses, and future limited growth in the existing Fall Clty Business District, As a 
member, you ers aware that our group includes a few other "residents and users" and representatives 
from the Washington State Department of Health, Seattle-King County Health Department, and the 
King County Depaflrnent of Natural Resources. We are rapldly moving toward recommendations for 
a wastewater treatment and disposal methods to use. 

This letter includes background Information that you are already well aware of, because this letter is 
also being copied ta Alec Purcell, President of ElCl and John W. Lee at CH2M Hill, whom I have 
asked to provide input to technical members of our Committee. I am concerned that some 
~astewater treatrnmt technology and disposal methods ate not being explored as they shduld be, 
becausa technical members of our committee and our consultant may not have extensive design 
experience and comfort with small sanitary wastewater treatment systems (like we are dealing with) 
to meet needs in Fall City. It is appatent to me that If we deal with a scaled down version of larger 
treatment systems and standard "septic type" disposal systems, the result will be a business: district 
wastewater treatment and disposal [resulting from our study) that we business property owners 
cannot afford and needed remedial action will be frustrated, delayed, and prevented. This happened 
once before in Fall City (ten years ago), and we wish ta avold that result. 

As 1 understand this, our Committee recommendatien~ will go to the King County Executive, then his 
recommendations to the County Council, then and the Council's approval of the wastewater program 
for the Fall City Business District. Then conceptual design, environmental approval processing, a 
financial plan, financial commitments from participants (all business properties may not choose to 
partidpate, and various grant and financing methods will be explored), property acquisitions, actual 
design, permits, and construction. 

As one alternative, I figure If we can start with the j~ork  already done for the on-site s stem already Z designed for the Bernard property located in the Fiall City Business District (this is wit in Phase 1 of 
our Cbrnmittee study area), This "real world" system could easily be adapted to sufficient wastewater 
treatment and disposal quantities. By using this approach, the time from committee recommendations 
te construction might be reduced from what could Ibe five to eight years te two ot three years; maybe 
less. And costs might be reduced considerably. For example, we already have land, site sub-surface 
exploration, test wells, groundwater test results, a technology that works, the design and 
env~fanmental work already done by CHZM Hill as a model (simply increase the size system from 
Zo,oDo gpd to about 60.000 gpd), Significant time and cost savings can result, and dependability of 
our committee cast and design assumptions will improve dramatically. 

1-90 1 Preston Industrial Park 
81 SO 304th Avenue SE 

Preston, Weshington 98050 
425-222-7979 Fax: 425-222-7970 

e-mail; BernerdDevd aol.com 
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Bob Peterson, Conveyance Project Manager 
BERYARD 
DEVELOPJIEh-T C'OJIF!4S\ 

King County ~e~artment  of ~atural Resources 
?e: Fall City Wastewater treatment and Disposal Study I Stakeholder Group 
June 27,2001 
Page 2 of 4 

tn addition to time savings and reducing the risk af pursuing a dragging rocess that ultimately is not P feasible, this approach (modeling on a small system ajready conceptual y designed with proven 
technology, to be simply modified and upgraded) might even make this more of an affordablefready 
program for use in Fall Cit At least h i s  should be considered. Treated wastewater disposal could 
be eitherdirectly into the 2 noqualmie Riveror the ground water beneath the site. Bath disposal, 
methods are feasibfe. Necessay disposal water quality can be easily and dependably attajned, using 
this existing technology. The State Department of Health simply has ta quickly define the regulatory 
disposal water quality that is required, 

This is not pioneering technology. For example, this company (ECI) has six "newest ;techtralog)r 
wastewater treatment and disposal systems now operating in California (size 15,000 to 7a,000 gpdj. 
In Mexlco City, several of their wastewater treatment installaflons are actually used far primary' 
dfinking water (ln palice stations). ECI also has hundreds of older less advanced technology systems 
operating. Please contact Alee Purcell, President of ECI, directly at (206) 232-6791 or 
purcellabBhame.cam. His address is 8630 S.E. 78,Th Mercer Island, 98040. Most of ECl's 
business is not in Washington, 

The Fall City Business District is not a wealthy place. The cost numbers we looked at so far fwithaut 
going into significant grant and government subsidy possibilities) look prohibitive for these small Fall 
City business landowners and business tenants to afford. This is why I believe we must consider 
treatment and disposal systems and methods that are already aimed at these small volumes, without 
the burden of force mains (six thousand of feet long) and large acreage land acquisitions; even if this 
technology is a little new to the Washington State Department of Health. Fortunately, we already 
have a model, alfeady designed for use in Fall City. The field and engineering work is already done. 

For the, record, 1 am not promoting our Fall City site 16 be locatlon to locate this treatment and 
outfall or rapid lnfiltrafion installatioh. I have no ownership or financial interest in ECI, their products, 
their technology, what business they do, or sales they make. But as a Stakeholder, I do think this is 
worth considering. We can save years of time and uncertainty, as well as money. This is a 
reasonable poss~bility, located at one end of the collection lins already proposed, and most fieldwork 
and much engineerin, and ~ t h e r  evaluation work is already done, A treatment plant and either rapid 
infiltration or river ou +? all location could also be located elsewhere in the Fail Clty Business District. 
The important issue is that by using this design and technology approach, site costs, utility extension 
costs, enginesring costs, design costs, atld time to installation would be minimal. Certainty of results 
is also defined. This is worth exploring as one alternative. As a Stakeholder, I would like to see 
these exploration results included at our next meeting. 

Finally, checking with my own design volume for my anticipated use, 1 see our design volume is 
20,000 gpd, not 14,000 gpd as reported by Gray and Osbome in our last meetlng (the 20,000 gpd 
figure includes a 40% contingency, which is recommended by the designer and {as I understand 
supported by the Department of Ecology), a wise conservatjve measure with this type of design, This 
means t h e  upper design range of total disposal treatment a ~ l d  disposal we consider should be + u 

increased accordingly for $oth Phas~  1 and Phase 1 + Phase 2. The 8esnard Community Business 
zoned property is located in Phase I ,  and is not yet developed. While some would prefer that our site 
not ever be developed, our Committee's 20 year Phase 1 and Phase 1 + 2 Plans should both assume - 
20,000 gpd sewage volumes from this six acre  sir^, within the planning time horizon. It is poor 
planning and poor engineering to consider otherwise, even though some people in Fall City (and 
s o m s  Stakeholders) would tike to see our land us43 restricted by artificially limiting sewage treatment 
capacity. Please insure that the 20,000 gpd de!rign use for the Bernard Phase 1 six acre 
Comrnunlty Businass (CB) zonsd propeay is included in both the Phase 1 and Phase 1 + 
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Bob Peterson, Conveyance ProjeM Manager 
B m m  
DFJ~E1.Ol'Jlr:ST (:i)Yll?~\Jl 

King County Department of Natural Resources 
Re: Fall Clty Wastewater treatment and Disposal Study 1 Stakeholder Group 
?me 27,2001 
Page 3 of 4 

Phase 2 design projectlans. If ZhIs is not done, we will just have a big messy political bru-ha-ha 
when the Gray Er Osborne report is finished, absence and a hassle aver under* 
planning to restrict our land use. Our Committee is not cantrolling land use. 

r~ported in that report), and is still a problem today. 

Absence of sufficient sewer capacity to accommodate growth in the Fall City 
Business District was an existing problem in Fall Gify, back when the f 991 Beck Report was done (as 

1 have already provided two copies of the 1998 CM2M Hill Engineering Report far Wastewater 
Facilities Canstruttion to Gray and Osborne, for their reference and use. This report was subrnltted 
to the Washington State Depaflment of Ecology with Application for a Wastewater Discharge Permit 
far Discharge of Municipal Wastewater to Ground Water on November 13, 1 998 (Application No. ST 
741 0). In addition to this, we have avaitable results from many months groundwater quality testing 
(from three on-site test wells). These samples taken by CH2M Hill, with approved laboratory testing. 
lnf iltration examination is also already complete, using actual drill tog information. 

My request is for Gfay and Osborne and the County to include this treatment system and disposal 
approach (rapid infiltration or direct river discharge) as an alternate in the Fall City Business District 
wastewater treatment/disposal plan. Without this wastewater treatment technology and disposal 
combination included in our study, our process is deficient. Time is of the essence; Gray and 
Osborne'a work Is to be complete and delivered before our next meetins, Wednesday. Jvlv 11. 

The projection of 5 to 8 year's or more (for design, environmental, and permit processing far a new 
wastewater treatment and disposal system to sewe the Fall City Buslness Dlstrlct, as was mentioned 
'7 OUT last StocW-rolder's meeting) is simply not acceptable. And the cost estimates given ta us 
tbased on other technology and disposal methods) seem far from affordable (unless some 
unidentified outside source pays most all casts). 

So rather than having a design and disposal system (and costs) and too low disposal volumes that 
are not feasible or timely, my request is that the ECI technology and both rapid infiltration and direct 
river discharge (from this treatment technology) be considered. At least this gives us one real small 
volume system to consider. 

If this scope of work is bsyond whatever Klng County has contracted for (I don't believe this is extra 
work), I am offering to have CHZM Hilt provide their extra input and expertise to the Committee and 
our consultants as "extra workn dealing with design and regulator officials regarding the ECI type 
systems as a feasible alternate I or an overall Fail City "business district: sanitary system" on a time 
and materials basis. Bernard Development Company will either pay the cost for CH2M h ill's 
participation, either directly, or as a reimbursement to King County. Please use the study work CH2M 
Hill has already produced for us (and that we have already provided) as background material, I gave 
two copies af the CH2M Hill report to Gray and Osborne to make this process easy. Alec Purcell has 
also agreed to provide ECI technology references, regulatory references; up-to-date cost information, 
operating references, and other support at no cost. 



Bob Peterson, Conveyance Project Manager 
BlERNARD 
DEYEL013IE:jT CU>lF:\YI' 

King County Department of Natural Resources 
Re: Fall City Wastewater treatment and Disposal Study / Stakeholder Group 
une 27,2001 

Page 4 of 4 

Obviously, if King County gets to the stage of actual design of a small sanitary treatment and disposal 
system here, that would be a separate "actual project cosr item, probably contracted for by the entity 
that will operate this small treatrnent/disposal system. 

Please contact me directly (425) 222-7974 or BernardDevQ aol.corn to let me know what is being 
done. 

Thank you Bob, for your attention. 

Sincerely, 

J. Thomas Bernard 
President 

CC: CH2M Hill - John W. Lee 
ECI - Alec Purcell 
Bill Stuth, Sr. 
Envirolssues - Ruth Siguenza 
Fall City Stakeholder Group - D, Jay Bluher 

Greg Fawcett 
Steve Greninger 
Ken Elliott 
Richard Benson 
Diane Fjariie 

07 /03 /01  TUE 0 8 : 4 5  ITX/RX NO 74321 



July 25,2001 

Ruth Siguenza, 
EnviroIssues 

VIA E-mail: rsiguenza@earthlink.net 

Re: Comments and Recommendations for Fall City Stakeholder's Committee 
Business District Sewers 
5 Pages 

As demonstrated by professional site-by-site technical reviews related to our Committee review process, most 
existing wastewater disposal systems in the Fall City Business District (Phase 1 and Phase 2) do not meet 
current health and code requirements or today's standards for new septic installations. It appears that for a 
variety of reasons, most of the individual lot-by-lot wastewater treatment and disposal systems in the Business 
District are incapable of meeting those standards. Due to restricted land areas for proper on-site treatment and 
disposal by septic systems, overload of existing system capacities, and deficiencies such as under-building floor 
slab and under paved parking lot disposal of wastewater, it is clear that it is not possible or feasibIe to upgrade 
most existing waste disposal systems to meet current he;dtl~ and construction standards for proper on-site 
disposal of properly treated wastewater. This upgrading is needed to prevent continued groundwater pollution. 
While Snoqualmie river water testing has not demonstrated excessive pollution levels, insufficiently treated 
waste can only be draining into the groundwater. There is no other place for the waste to go. 

System deficiencies are not the fault of existing property owners, these systems were built years ago and under 
different standards and practices of the times. Most of the Fall City business district is a relic of the past. Most 
of these septic systems wae  built when the business buildings were legally constructed; in the teens, '20's, 
' 3 0 ' ~ ~  40's and "50's. The state highway 220 installation (between the Snoqualmie River and the main street 
frontage for business buildings) pushed the front row of business buildings back from the river, onto lots now 
too small to accommodate full size septic fields, and no reserve areas exist. These were times when little 
attention was paid to wastewater treatment and disposrtl, and today's "better treatment and disposal" standards 
did not exist. Most presently existing septic systems likely followed common building practices at the time they 
were buiIt, when sewage disposal was considered acceptable as long as there was no back up into the business. 
What is considered safe and clean wastewater treatment and disposal today (for good science reasons) was not 
part of past culture or building practices. 

Past and present Fall City business property owners did not knowingly cause the insufficiencies that exist today. 
But this no-fault situation does not remove the fact that health problems exist, not just for a few properties, but 
throughout the Fall City Business District. The challenge now is how to fix the problem equitably, affordably, 
soon, and without causing undue and unaffordable costs to property and business owners. For good planning, 
the fix needs to be in such a method so as to both provide for future development of undeveloped and vacant 
business property (just a few lots in Phase 1 property and more lots in Phase 2). The fix needs to accommodate 
normal redevelopment and legal change of uses for Phase 1 and Phase 2 business properties over time. Shutting 
down businesses and blocking legal business property uses in the Fall City business district by government 
action (because of sewage treatment and disposal problems these property and businesses owners did not cause 
or create) is not a fair or viable option. Ignoring the issue (one more time) is also not a good thing to do. 
Sewage treatment and disposal problems existing today will only be bigger problems tomorrow. Leadership 
and affordable actions are needed. 

One of the most practical problems is the cost of replacing and building a clean and sufficient wastewater 
treatment and disposal sewer system for the Fall City Business District. Cost budgets prepared by Gray and 
Osbome are all unaffordable for existing property owners and businesses. Closing down businesses that have 
insufficient and non-conforming wastewater treatment and disposal systems, and preventing normal change of 
legal business uses and preventing development of the single trndeveloped property in Phase 1 and blocking 
normal redevelopment and change of uses throughout the district will still not solve the wastewater treatment 
and disposal problems that exist today. Enforcement of existing wastewater treatment and disposal regulations 
and standards that now exist would only result in economic disaster for existing businesses and those property 
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owners. These people did not create or cause present insufficiencies. Closing continued use of their properties 
would not be fair, it would be a taking with those legal issues. 

Even replacing just the low volume Business District wastewater treatment and disposal systems that presently 
exist (with a new central system that can be properly built, operated, maintained and managed) is cost 
prohibitive and infeasible, At $2,000,000 for 3G properties, that cost would be at least in the range of $55,000 
or more, for properties that typically seIl for $200,000 (ltmd and building). Some properties might pay two 
hundred thousand dollars or more for new sewers, and much more for operation of the new system. Driving 
business property values down to half or less of their present value and shuttering businesses is also not a good 
solution. 

Refinancing of these properties would also not bring suficient finds to pay for the new sewer system. Existing 
insufficiently sewer served properties will not qualify for refinancing (because sufficient sewage systems do not 
yet exist), nnd little or no new business would be gained by owners or business operators that add new sewers to 
save existing businesses. 

From a political standpoint, does anyone in King County want to preside over shutting down most of the Fall 
City business district? If a shut-down were enforced (until a new sewer system was installed and those 
"unaffordable" costs charged to property owners), the end result would be major redevelopment of the Fall City 
business district into new much higher volume businesses and consolidated ownership's, like a retail strip mall. 
This not a good idea. It is better to save Fall City's Rural Town character and charm of existing small shops, 
restaurants, inns and stores. In a business shutdown, some owners would loose their entire property; others 
would sell to re-developers of new upscale projects that might afford new sewers. In the meantime, there would 
be few existing business or property owners able to pay the bill for new business district sewers. Something 
better is needed to save this Rural Town Business District from the suburban business district syndrome. 

In other words, simply providing a new sewer system to replace existing insufficient systems (charged to 
existing property and business) is the worst alternative. This is infeasible. In the practical real world, present 
business septic system users cannot pay for the needed new sewer system, Even the smallest system explored is 
far too costly to be affordable. Attempting to charge those propwty owners (and tenants) for a new sewage 
system they cannot afford simply defeats the environmental purpose for which this project is aimed (achieving a 
clean environment by providing sufficient sewage capacity to replace existing sufficient systems). Building an 
insufficient new sewer system also defeats the planning purposes which a sufficient new sewer system should 
serve Elproviding suEcient sewer capacity for normal change of legal business uses, and providing sufficient 
sewage capacity for build-out completion of the Fa11 City Business District (Phases 1 and 213. It is also not the 
charge of the King County Comprehensive Plan to expand sewer service beyond the Business District. Quite 
the opposite, the sewer service use is to be limited to the existing Fall City Business District (both Phases 1 and 
3\ 

The business of the Stakeholders Committee is to come up with a new sewer system or alternatives that are 
affordable and can actually be implemented; accommodating normal change of business uses, and normal 
growth within the existing [Phase 1 and Phase 23 Fa11 City Business District. This is not just choosing a 
sewage treatment volume, disposal volt~me, and a technology system. This is also choosing a sewer system 
program that has some feasibility to be built and paid for without expansion or sewer charges to any Fall City 
property outside of the existing (Phase 1 and Phase 2) Fall City Business District. 

In order to have a feasible sewer system and to preserve and protect Rural Town rural character, we must have a 
Business District sewer system that is affordable for the type of businesses that are in Fall City now, plus 
normal change of business use and compatible growth that may occur within the existing Fall City Business 
District (Phase 1 and 2) in the foreseeable futwe; the next 20 year period for which the Comprehensive Plan 
applies. If we are successful, Fa11 City is much more likely to remain a small Rural Town for the long term. If 
we are not successful, Fall City is most likely to change to be somewhat like Kirkland, Redmond, Woodinville, 
and Issaquah; definitely not rural. In my opinion, affordably accommodating some changes in the business 
district (supported by an environmentally acceptable sewer system) is a key measure to retain Fall City as a 
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small Iiurd 'Fawn. Big sewer costs on small business properties would change that. And yes, a no action to 
clean up the existing sewage problems (including the problem of insufficient capacity for future uses) would 
also result in major changes sooner, rather than later, because exisring Fall City Business District sewage 
problems cannot be tolerated, long term. A n d  shutting down businesses For problems they did not create would 
he a property taking, costly for the County. 

MY RECOMMENDATIONS: 

1) Select a sewage treatment and disposal system (or alternatives) that is limited in location and 
technology insts1latiua. to the existing Fall City Business District (Phase 1 and Phase 2). This means a 
package treatment system with rapid infiltration or river ozrtfaI1 (Alternative 4B or 442). The lot behind the 
Masonic Hall (or some other nearby property) could he the locatio~~ for rapid infiltration installation. The 
six-acre Bernard property (next to the Colonial lm) already has drill tests completed, demonsfrating hat 
rapid infiltration is completely feasible there. That geology is similar to the remaining Fall City Business 
District. This drill test information has been provided to Gray and Osborne. Water test well information 
has also been provided to Gray and Osborne; and more test well information is also available (tests taken 
from the Bernard property test wells over a one-year time period). This test information shows existing 
ground water below Class A standards. The Snoqualrnie River is class A water. 

Find financing for a system (a combination of sources) that will minimize costs and is affordable to 
existing Fall City business and business property owners. Simply stated, an investment of special 
attention and money in order to preserve the present small Rural Town Character is worthwhile. We believe 
that supporting Rural Dependent Economic uses (farming, rural tourism, use of natural resources, rural 
recreation, the diversity of a Rural Town community, and the like) will benefit everyone Iiving and doing 
business in King County. Indeed, preserving a small rural town here in King County is a challenge. Fall 
City is unique. Providing a clean and viable sewer system for the small Fall City Business District is part of 
h a t  challenge, and part of lhat special preservation effort. Unleash the creative financing people. 

Here are some creative thoughts. I understand (from information provided in our Stakeholder meetings) 
there are grant sources available, if local matching funds are provided, Well, maybe Bernard will provide 
funds to pay for 20,000 gpd treatment and disposal capacity to serve the Fall City Country Inn we plm. For 
example, with a 60,000 gpd plant built, having 20,000 gpd capacity reserved for the Bernard property, and a 
50150 match, two-thirds of the total cost would already be paid for. 

Another possibility is if the existing Fall City Business District sewage system inadequacies and 
deficiencies are made known, and enforced, a health emergency can be declared; thereby qualifying for 
more fix-the-problem funds. Maybe the last third of the cost can be paid for by these funds. Even if these 
are $2 million or $3 million costs, these are not break-the-bank expenses to preserve the rural character and 
Rural Town of Fall City. Fish will also likely benefit in this process, and could provide other grant sources. 

This all takes government and political vision, leadership, and commitment to find workable solutions to 
septic and sewer system problems that exist in the Fall City Business District. 

Provide sufficient capacity in the new sewer system design for treatment and disposal adequate for 
normal change in business uses, and buildout of the entire Fall City Business District (Phase 1 and 
Phase 2), but not sized or extended to serve residential areas. Again, his element can be retained by 
restricting the sewer system elements to the boundaries of the Fall City Business District (Phase 1 and Phase 
2), or quite nearby. Extending a force main 6,500 feet (over a mile away) as the consultants have suggested 
in the scenarios they have favored is an invitation to future expansion of the Business District, multi-family 
housing, and similar future urban growth uses that require sewer use, For Rural Town preservation, it is 
better to limit the location of the new sewer improvements, including the disposal system, to the Business 
District area. 
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4) Check the costs with actual vendors. Re-check cost estimates. Get another professional opinion from 
people that have built and operated these package plant systems. Bid this project on a design-build 
basis. My information about the cost of package plant systems is these costs are not nearly as high as those 
costs provided in the cost comparisons by Gray and Osbome. For example, their comparison costs show the 
same Collection and Conveyance System Capital Costs (%636,000) for those systems having a 6,500 foot 
force main (ALT 4 N  Recalculating Gravel Filter with1 drip irrigation) and for ALT 4DI Package Plant with 
Drainfield) as for ALT 4B (Class A reuse with rapid iizfiltration) and ALT 4C (package plant with river 
outfall). Only ALT 4B need have no force main, and AIt 4C would be a very short outfall, if the package 
plant were located in the Business District. There is no need to have an infiltmtion system outside of the 
Business District; the infiltration point can easily be taken vertically out of the flood plane, as CH2M Hi11 
did with the package plant design for the Bernard site. 

Further, the consultants showed small system (27,800 gpd) Treatment Plmt (with drainfield) and Disposal 
Capital Costs for package plant systems (with no drairfield} (ALTs 4B and 4C) more than three times above 
those costs provided to me by a package plant suppliei:. And package plant systems should not cost 
$700,000 more for going from 27,800 gpd to 55,700 gpd, and then another $3G0,000 to add another 15,100 
gpd treatment capacity (going from 55,700 gpd to 70,1{00 gpd). Something is wrong with these numbers. 
These cost increases seem far out of line for what cost increases dlould be for simply upsizing equipment 
and a bigger infiltration hole in the ground. There is n!a need to have rapid infiltration in a remote location 
6,500 feet away. One wonders if the numbers have been slanted to support drainfield and drip systems that 
regulators and our sewer system consultants are more familiar with. Hmrnm. 

There may be similar too-high cost estimates for O&M costs for package plant systems. We see no need for 
an on-site operator six hours a day, every day. We understand that in a package plantlrapid infiltration 
system, disposal water (treated to Class A standards) is tested once a day in the plant storage tank, before 
disposal; this is not a continuous running water system needing constant oversight. Equipment maintenance 
is by a simple mechanic. Back up overflow and back-up emergency storage is provided in an extra reserve 
on site tank or tanks, as part of normal design. These tanks can be located above or below ground, or 
partially buried. This is not rocket science engineering or high cost work. We question the O&M cost 
estimate provided in the analysis, as being far too hi& for the package plant systems. 

Checking for cost estimate inaccuracies is pretty important in the selection of treatment and disposal 
technologies. Inaccuracies (if they exist) do not mean there is intentional slanting of the data. Good 
planning and good decision n~aking and good cost estimates require checking and re-checking, sometimes 
using third party double-check sources or actual bids in an issue as important and costly as this one. 

5) How to allocate costs, one creative approach. 

As I see this, we have Basic System Costs. These are costs to design and construct the basic collection, and 
conveyance, system, and plan and permit the entire system; including all land costs. All those overhead and 
the property costs are included as Basic System costs. I think these Basic System costs should be equitably 
paid by all users of the system; including only those property owners and others wishing to reserve the 1 - 
right for their property (now or in the future) to have the right to connect to the sewer system to only ' 
sewe Phase 1 or Phase 2 Fall City Business District property during the next 20 years following 
completion and operation of the Basic System. Those propetty owners that choose to not participate 
should not be required or permitted to connect to this sewer service systern for the next 20 years following 
compIetion of the Basic System; unless they buy a connection ticket from someone else. As I see this, 
anyone could buy a ticket to play, even if they own n6 property in the Fall City Business District. Each 
ticket would be good for one connection to the Basic System of the Fa11 City Business District Sewer 
System, anytime within the twenty years following completion of the Basic System. Any property owner 
(or anyone else) could purchase as many connection tickets as they want, Z would expect almost every 
property owner would purchase at least one Basic System Cost ticket, to pro~ide basic sewer system 
connection rights to their property. Others might purchase some tickets on an investment basis, and these 
tickets should be freely transferable. Those not purchlsing a connection ticket initially would be at the 
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mercy of marketplace in trying to purchase a sewer connection ticket from someone else in the future. This 
Basic System connection money can then aIso be used as a local contribution for matching grcmt purposes, 
doubling its value and reducing the local cost for the Basic System by 50%. A business property owner 
would have to be an idiot or destitute to not purchase a connection ticket, because this "property use sight" 
wnliid preserve much future value of their property. h d  yet, no one, even with a connection ticket, would 
be required to connect. 

The treatment and disposal plant capital costs (and those financing expenses remaining after local 
contributions and grants and similar third partly coni.ributians are made) should be financed (for a 20 year 
term) and paid by those actually using the system. EIopefully, these costs are minimal, after all financing 
and grant sources and local payments are established and funded. What E have in mind here is that property 
owners (or others) could buy the right to process a given volume ofwastewater, on a daily volume basis, 
averaged monthly. Peak months could be offset by slow months, settled annually. But the overall system 
would never be required to accept flows beyond its treatment capacity. Like the connection tickets, 
"Volume Disposal Use Rights" could be privately purchased, sold, or transferred. Again, this right to 
dispose a given volume of wastewater would not have to be used. If a property owner does not purchase 
disposal rights initially, they might purchase and transfer those rights from solneone else sometime in the 
future. 

Waste Strength tickets would be treated the same as Volume Disposal Use Rights, allocating the waste 
system waste strength treatment capacity of the plant between those ticket purchasers. 

To use the Fall City Business District sanitary sewer system, one would need a Connection Ticket, 
Treatment and Disposal Use Rights, and a Waste Strength Ticket. A connected user could not exceed 
the rights they own. 

Operating, maintenance, and repair, replscement, and administrative costs would be charged to users 
on a simple basis, say simply budgeting for each year and dividing budget costs by the volume use rights 
held and charging accordingly. People would be charged their share of operating costs, whether or not they 
actually used them. If they exceed their volume or waste strength use rights, a users service could be 
curtailed until they either purchase those rights from someone else, or reduce their use volume. Or, 
overusers could be charged at a very high rate (two times the cost for others or ten times that cost; whatever 
system is established). The system should keep some capacity in reserve, for emergency and contingency 
use purposes. 

Well, I hope this letter adequately addresses the assignment you gave us. This is different than simply placing 
the alternatives in some order. This is my attempt to get sewers for the Fall City Business District in at an 
affordable and workable basis. Feel free to call me if you have any questions. As I said earlier, I stand ready to 
commit to purchase a 20,000 gpd Volume Disposal Use Right for our property, a connection ticket, and a 
waste strength disposal ticket. As long as I have these, and the ability to purchase other adequate tickets and 
rights for our purposes, it does not matter to me what total volume capacity system Fall City adopts. However, 
the design volume should be at least 60,000 gpd, plus about a 20% contingency . Nobody wants to revisit sewer 
expansion for the Fall city business District. Our opinion is that other than restricting this sewer system to the 
Fall City Business District (Phase 1 and Phase 2), the new system should not be used as a growth control tool. 
Some people might have trouble with that, but only an adequate system will solve existing sewage problems in 
the Fall City Business District. There needs to be sufficient capacity for.norma1 change of business uses over 
time, and sufficient capacity for growth of business and customer and visitor use within the Fall City Business 
District. A new Business District sewer system of adequate capacity will solve existing problems here. 

Sincerely, 

J. Thomas Bernard 
FALL CITY STAKEHOLDER 
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Abstract 

The Snoqualmie is a river system with high water quality and multiple aquatic resources located 
within 15 miles (24 km) of the Seattle-Bellevue metropolitan area. The Snoqualmi.: 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 fecd coliform 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 $V 
(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 coliform criteria, and to 
meet BGD 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 , . -- 

WLAsILAs 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 
whicli are threatened with degradation (USEPA, 1991a). Both types of waterbodies are primary 
cadidates for total maximum daily load (TMDL) evaluations. 
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Table 5. Snoqualmie River QUAL2E model critical conditions for selected parameters from major river, tributary, 
point and nonpoint sources. River and tributary flows are seven-day, 20-year lows for August through October. 

- - 

Flow Temp. D.O. NH3-N Organic M BODS SRP Tom1 P Fecal Coli. 
LOCATION cfs OC S.U. mglt  mgiL mg/L mglt. pglL clslllOOmL 
S.F. Snoqualmie R. % I  18.1 7.9 9.5 0.012 0.001 0.7 4.5 IS 27 

North Bend WWlT * 0.62 -- -- 6 15 5 45 4000 7000 400 
North Bend WWTP ** 2.16 - -- 6 11 5 45 4000 7000 400 

N.F.& M.F. Snoqualmie k. 260 18.6, 8.1 9,2 0.01 1 0.001 0.5 2 5 2 1 

Mainatem Nonpoint Source 0.02 -- -- 2 1.5 3 90 1400 4000 300000 

Kimbrlt Creek 0.95 -- -- 8 0.018 -- 1.4 8 16 1448 

Snoqualmie RM 40.6 343 19.2 7.7 - - - -- -- - - 

Snoqualmie WWTP 0.4 -- - 6 15 9 90 1300 6000 400 
Snoqualmie WWTP ** 2.55 -- -- 6 15 5 45 4000 7000 400 

Tokul Creek 16.6 -- - 9.8 0.041 0.05 0.6 20 42 10 

Rmging River 8 -- - 8.8 0.015 0.1 1.4 5 5 3 1 

Fall City WWTP ** 0.3 1 -- - 6 15 5 45 4000 7000 400 

Mainstem Nonpoint Source 0.1 18 - 2 15 30 90 1400 4000 300000 

Patterson Creak 7.4 -- - 8 0.03 0.15 2 50 63 207 

Mainohm Nonpoint Source 0.1 - - 2 15. 30 90 1400 4000 300000 

Smqw lmie RM 25.2 385 19.9 7.8 -- - -- -- -- -- - 
Tolt River 66 - - 9.9 0.01 0.001 0.6 2 5 15 

Carnation WWTP ** 0.3 1 - - 6 15 5 45 4000 7000 400 

Ames-Sikes Creek 2.1 - - 8 0.19 0.54 3 300 870 6550 

Mainstem Nonpoint Source 0.3 - - 2 15 30 90 1400 4000 300000 

Snoqualmie RM 10.7 465 20.3 7.8 -- -- -- -- -- -- -. 
Duvall WWTP*** 0.54 - - 6 8 5 45 4000 7000 400 
Duvall WWTP*** 1.16 - - 6 8 5 45 4000 7000 400 1 

Mainstem Nonpoint Source 0.15 - - 2 15 30 90 1400 4000 300000 

Cheny Creek 5 - - 8.5 0.041 0.2 1.4 13 3 7 530 

Mainstem Nonpoint Source 0.1 -- - 2 15 30 90 1400 4000 300000 

Snoqualmie RM 0.2 475 20.5 7.8 - - - - -- - 
Maximum monthly average flow observed in the months of August through October (1989 - 1993). 

** Proposed or projected growth scenario: dry wenther monthly average flow. 
*** Duvall WWTP haa recently expanded and is permitted to discharge 1.39 cfs (0.9 MGD). Maximum monthly 

dry weather flows for near and far future were estimated. 



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 (TRC) toxicity and effluent limits to meet 
mixing zone criteria are also estimated. 

Dilution factors (DF) 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))/ QNm, 

Acute criteria DF = (QNmm + (0.025 X 7Q10))/ QNm, 

where Qwm 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 (7Q10 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 al., 
(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 (DF - 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 m g L  ammonia (Heffner, 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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Because the municipal plants using chlorine disinfection are distant, TRC has no cumulative effect in 
any reach of the river and no TMDL is required. The municipal WWTPs may have difficulty 
meeting the long-term average TRC effluent concentrations in Table 6. At existing seasonal capacity, 
all WWTPs will require TRC of less than 0.2 mg/L based on the assumptions of this analysis. The 
expanded WWTPs will need to purchase more sophisticated TRC monitoring equipment or they may 
need to dechlorinate effluent as TRC limits drop below 0.1 mg/L. 

Recommended Waste Load Allocations 

The BOD,, ammonia, SRP, and fecal coliform loading capacities and WLA/LAs for low flow 
conditions on the Snoqualmie River are summarized in Tables 7, 8, and 9. These WLA/LAs 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 Snoqualmie River 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 control 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: 

The Snoqualmie River LAs have "gross allotments" to NPS loads both along the mainstem 
and as portions of the 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 NPS 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 difficult to estimate the effectiveness of 
nonpoint 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 TMDLeffort is+urrently underway-for- theSnokomkh-River (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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.LI Table 7. Summary of entimated contaminant load6 to the Snqualmic River dudng cdt icd low flow: Auguct, September. and October (unit. of lbaiday). 
Exinting (1994) municipal wantcrater h a t m e n l  plant (WWTP) at r a l o n a ~ ~ i i ~ n ~ ~ P . Z ~ i i c e a  are evaluated. Recommended pcrmit or loading change6 are outlined. 

W 
0 

2 ~ ~ b l ~  9 ,  l u w  eltiluted 
l o d l  to the Snoqualnio River dudng critical low flow: Augunt, Slptemhr, and Oetobu (units of lbslda~). 

W ~ ~ ~ ~ . * ~ n  of &m municipal waslrwalrr trcru.nt plant W P )  to projected u n o n a l  capacity a d  nonpint wurces are evaluatd. Rccomnuedd controls are outlind, 
CD 

0.62 45 I5 
0.01 4.7 0.08 0.03 
0.4 45 15 1.3 400 97 32.3 3 3.9Et09 

8 4 400 131 23.3 12 5.3E+09 

MAINSTEM NONPOINT SOURCES 
0.02 60 1.5 1 . 4 3 E + 0 5  6 0.2 0.2 1.5E+ll 60 1.5 1.4 3E+05 
0.1 60 15 1.4 3E+05 32 8.1 0.8 7.4E+ll 
0.1 60 15 1.4 3E+05 
0.3 60 15 1.4 3E+05 60 15 1.4 3E+05 

0.15 60 15 1.4 3E+05 49 12.1 1.1 l.lE+12 60 15 1.4 3E+05 
0.1 60 15 1.4 3E+05 60 15 1.4 3E+05 

81 0.6 0.012 0.0045 
262 5.2 2.0 

181 0.6 0.011 0.002 
605 11.1 2.0 

7 j  0.6 0.011 0.002 
236 4.3 0.8 

0.94 1.4 0.018 0.008 1448 7 0.1 0.0 
16.8 0.6 0,041 0.02 

54 3.7 1.8 8 1.4 0.015 0.005 
2 0.03 0.05 207 

1.75 1.4 0.031 0.008 238 
66 0.6 0.014 0.002 

1 . 4  1.4 0.016 0.015 
Amen-Sikes Cr. 

5 1.4 0.041 0.013 530 

W 
IJ ( m O J E ~ ~ ~  WWTP EXPANSION WlTH CONTROLS - NO NPS CONTROW, 

V----G-. Loads - .- 

W W l T  AND NPS CONTROLS 
Concentrstiom lands  

R--. Pnns NHq-N SRp Fecal* BUD5 NH3-N SRp FCC~(* -. , I _  .. ,.? _ 



4. The response of the river to increased nutrient loading is uncertain. For example, additional 
nutrient loads may create a greater range in diurnal D.O. concentrations through incr'eased 
primary productivity. On the other hand, a larger macroinvertebrate population or other 
factors may control 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. 

\ \ I 

The loading capacities. and WLAsILAs . ..  _ . discussed ._.. .__ .._ in the following sections should be incorpprated -- into . . I  &k i 

.current NPDES permits and any upcoming NPS management p1ans.g parJ of the T-MDL, The long- 
term average concentrations for the NPDES permit limits may vary from the WLAs when effluent.. , .  I _. 
variability ---- and design flow data are used in the limit calculation (USEPA, 1991b). Modifications and 
refinements (i.L,the p h a d  TMDL) may be required after implementing the WLAs and LAs to more 
effectively meet water quality goals as new data are obtained through ongoing monitoring and 
pollution control activities. 

Dissolved Oxygen: BOD and Ammonia 

The target D.O. concentrations and Class A criterion in the Snoqualmie River will be met with 
existing NPS and permitted _______ municBal loads of qproximately 2,243.lsLd.ay BO&.and 202-lhsldg _._A 
ammonia (Table 7). The loads assume existing municipal WWTPs will perform at maximum seasonal 
monthly average capacities with weekly averages of 45 mg/L BOD, and technology-based or permit , .  
ammonia concentrations of 8 to 15 mg/L. Mixing zone ammonia WLA concentrations calculated I '  

earlier in this report to avoid aquatic toxicity are similar or less restrictive than the technology based ,* ' 

concentrations. Approximately 13% of the BOD, load and 31 % of the ammonia load are contributed 
by NPS. If 135 Ibslday BOD, and 27 1bs.Iday 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 
WWTPs expand. Based on these results, approximately 96 to 254 Ibslday BOD,, and 69 to 
203 lbslday ammonia may be available for additional municipal loading. The available loads are 
dependent on source location, effluent BOD and ammonia characteristics, and NPS management 
activities in the study area. Headwater ammonia, BOD, organic nitrogen loads (e.g., Middle and 
North Forks), or good quality tributary loads (e.g., Tolt R. and Tokul Creek) were considered 
constant in all scenarios modeled. 

D.O. model results indicate.unacceptable deficits w.ill occur at the two compliance points in the river 
if additional wastewater volumes are discharged from municipal WWTPs at 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 Ibslday BOD, and 271 Ibstday 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 mgL. 

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 (Metcalf and Eddy, 1991: Table 11-3). 

The second scenario assumes expansion of only the three existing WWTPs (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 from all sources would be 2,340 Ibslday BOD, and 317 lbslday 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 mg/L 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. 

The two scenarios demonstrate the reason the load capacities and WLAsILAs are expressed as 
approximate values. Several 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 Coliform 

As discussed earlier, ;target feed c6iiform model result of 80-cfu1100 rnL would likely meet the 
Class A fecal coliform criteria geometric mean of 100 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.LAs for each of five .:. 

tributaries: 

- Kimball Creek - Patterson Creek - Griffin Creek 
- Ames-Sikes Creek - Cherry Creek 
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The LAs would be based on compliance with the 80 cfuI100 mL fecal coliform target. 

A nonpoint management plan is necessary to accomplish the LA goal and improve water quality by 
bringing NPS on mainstem reaches and tributaries into compliance with best management practice 
standards. The two priority mainstem areas are located between Fall City and Griffin Creek, and 
between Duvall and the confluence with the Skykomish River (Figure 7). Kimball Creek and Ames- 
Sikes Creek are tributaries with the highest fecal coliform counts. To improve bacterial water 
quality, the plan should address controls for livestock access to waterbodies, manure management, 
and on-site septic system maintenance. Controls for these waste sources would reduce fecal coliform 
and other contaminants such as BOD, ammonia, and SRP. 

In addition, point source discharges should maintain low fecal coliform effluent counts to protect 
public health at downstream beaches (Patterson and Dickes, 1993). 'It is promising that Das (1992) 
reported improved disinfection in 1991 compared to 1989 results reported by Heffner (1991). As 
discussed earlier, 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. Eutrophication can be indirectly controlled using D.O. and pH criteria, or by using 
references in WAC 173-201A-030 to "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 5 p g L  in 
British Columbia to 100 pg/L in several-states. Wastewater discharges to the Great Lakes in 
Michigan are limited to 1 mg/L 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 to nuisance growths of periphyton and macrophytes during the 
low flow period. Joy et al. (1991) reported nuisance growths of periphyton on the South Fork 
Snoqualmie River below the North Bend WWTP, where average concentrations of SRP were greater 
than 10 pg/L. This concentration is consistent with reports from British Columbia (B.C.) rivers 
where SRP concentrations as low as 5 p g L  have stimulated heavy algal 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 hd'velocity characieristics 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 bg/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 
guideline in this scenario is the South Fork (Figure 8). The allowable SRP capacity for the South 
Fork Snoqualmie River below North Bend is 4.25 lbslday. Forty-seven percent of this is allocated to 
background, and 54% is available to North Bend WWTP or other sources. North Bend would need 
to reduce its 4 mg/L effluent SRP concentration to 0.84 mgIL, or reduce its SRP load by 10 Ibslday 
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 Ibslday. All WWTPs would need SRP effluent concentrations less 
than 2.5 mg/L (or commensurate load reductions) to meet the 10 pg/L SRP instream guideline. For 
example, the waste load allocation for North Bend WWTP would not change as the WWTP expanded 
so the effluent SRP concentration would need to be reduced to 0.22 mgL. The Snoqualmie WWTP 
loads could increase from 2 lbslday to 14 lbslday if SRP effluent concentrations were reduced from 
1.3 mg/L (as the current lagoon system) to 1.05 mg/L (new facility). Duvlll, Fall City, and 7 - _-_a 

Carnation WWTPs would need to have a final mixed SRP concentration lower-ikan 10 pg/L because 
of their close proximity to mainstem and tributary NPS (Figure 8). Resultant.efflusnt SRP -J 

concentrations of 1.4 to-215 mg1L would be necessary. 
, _ " -.-* -_._ .I ---- 

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 point source dischargers. Removing 2 Ibslday SRP from 
mainstem NPS and 5 lbslday from 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 uptake rates vary along the 
river, and inputs are not strictly additive. In the phased TMDL process, the dischargers and 
regulators could negotiate the priority of nonpoint control actions and point source permit limits, and 

. the resultant allocation of the SRP loads. As nonpoi-nt 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 
TMDL/WLA/LA program structure, and within the five-year basin cycle Ecology is using for water 
quality management. 



Effluent flow, BOD,, ammonia, phosphorus, and TRC data will be needed as a part of an expanded 
NPDES discharger monitoring program during August, September, and October. Instream data above 
and below the plants will be also important for establishing equitable 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 
conservation district staff with farm plans, help local agencies justify funding for control projects, 01 

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 WLAs. 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 River 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 

m 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 maimtern sites do not meet Class A criteria, but the contribution from 
human activities to these problems compared to natural background sources is not well 

'a 
understood. NPS and poorly dispersed WWTP effluent create most of the localized bacterial 
and nutrient enrichment problems on the mainstem, and in some tributaries. 

- Municipal point sources at existing seasonal discharge capacities require few additional . 
controls to meet'dissolved oxygen (D.O.), fecal colifo&, 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. 

. . . . 
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 mg/L was suggested for the pool, with not more than an additional 0.1 mg/L deficit 
allowed for human-caused 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. 

a 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 mg/L margin of safety was 
recommended in these lower reaches. Model concentrations of 8.7 mg/L were considered 
minimum acceptable mean values that would account for model uncertainty caused by diurnal 
range estimates and NPS source variability. 

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 
unpredictable, fecal coliform criteria violations. As a result of this unpredictability, a model 
result of 80 cfu/100 mL was used as a target to acheive fecal coliform criteria compliance. 

-& 
Effluent phosphorus controls will be needed at North Bend WWTP to eliminate nuisance 
growths of periphyton in the South Fork Snoqualmie 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 p g L  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. 

7 
J 

a A general mixing zone analysis of ammonia and total residual chlorine (TRC) for the 
municipal discharges was presented using idealized outfall construction assumptions. Low 
TRC concentrations or dechlorination will be required 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 WWTF's may need to reduce ammonia loads for :L. 
mixing zone considerations as their capacity expands. 

. . 
WLAlLAs for BOD,, ammonia, fecal eoiiform and SRP should apply only to ihe m o d s  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 ~ i v e r  system asdefined 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 NPS 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 five-year basin cycle. 

The sum of WLAsLAs and background to maintain adequate D.O. at the two compliance 
points in the river for current source conditions are approximately 2,243 lbslday BOD, and 
202 lbslday ammonia. The WLAs assume municipal effluent limits- mg/L BOD,, and 8- 
15 mg/L ammonia. The reserve load capacity for the river will be increased if controls 
placed on fecal coliform loading remove 135 lbslday BOD, and 27 Ibslday ammonia from 
mainstem and tributary NPS. 

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 mgL) and ammonia 
(5-10 mgL)  will be necessary, especially if NPS controls are not implemented. However, all 
the resulting concentrations appeared to be achieva,ble using activated sludge plants with {*$. 
single-stage nitrification. Both BOD and ammonia laads will need to be evaluated for each J- - 

new plant or plant expansiGn, smce it is the combination - -.-. of . the two along with the discharge 
n w  hrch affect downstream D.O. concentrations. HowevkY; 'there iS-iiofifi@li+oXe 7 to 

-- 
. 

one equivalence between the two components to assure D.0. compiiance. 
4' 

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 40%, and instream concentration reductions to 
80 cfu/lOOmL are necessary in the following tributaries: Kimball Creek, Patterson Creek, 
Grifin 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 p g L  SRP for all river 
reaches during the low flow season, the estimated SRP load capacity from all sources is 
50 lbslday. A portion of that is an allowable South Pork Snoqualmie River SRP Ioad capacity 
below North Bend WWTP of 4.25 lbslday. North Bend WWTP will have difficulty meeting c-, 
the 10 pg/L 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 Duvdl) will need to reduce 
SRP effluent concentrations to less than 2.5 m g L  to comply with the guideline. They will -- 
also need to adjust their SRP loads in response to nearby NPS loads. 

3.3. 
\ 

m 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 I -; 
within the TMDLIWLALA program and five-year cycle structures. I 
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MONITORING 
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PUBLIC INv0L;lmmNT 
. . .  





I .. - 
INTRODUCTION . - *  . .. . 

e 

~ s a b e y e l e m e n t o f t h e S ~ R i v t r T M D L , t b e ~ ~ p k n k f o a w d o a  
reducing fecal coliform load& on tbe riva mktan tributary stramr. Tbe intat ir to 
use a phased approach to reduce ox cl imbc known and identihble a#rpoiht sources of 
pollutants. Oftur orighahg from domestic animals, a g r h h d  actMies, and 
s e w a g e l y ~ , t h t s e ~ n e i m p r c O ~ n b e a n r r c t e d b ~ ; r p p ~ m d i n m P l t i o l l d k s l  + 

management practices (BMP's). Quantifiable me- af water quality -t ue 
demonstrated when fecal colifm c o n ~ e ~ ~ t d o n ~  in water samplu axe ducal ~ ~ e r  time. 
The success target in this TMDL is to acfiicvc  concur^^ of fibcal cdifom at or below 
the water quality critaia. 

BENEFICIAL USES 

Beneficial uses of the SnoquaMe River arc numernu and include all of the following: 

Swimming, wading, beach use (at least five locations) 

Boating, rafting, floating 

Fishing 

Widlife habitat 

_ _  . . . .. . Recreation, %cluding shorc-based a of. walking, camping, .golf, and . . 
associated access to the river. 

Aesthetic enjoyment, including wMUe obsuvation 

Agriculhd wakr supply, including crop irrigation and golf course irrigation 

Industrial water supply, including power genuation 

Stock watering 

. While this list 3 not all-inclusive, it does reflect primary uses .of the riva, its water, and 
'im-mediate cmhns. Many of thcw-dKI Occur mainly d h g  the summer l&-flow m, ' 

which is the f o  of the TMDL. . 

. Most of the above uses & at risk, or may be imp&, a! those times and under such 
conditions when the fecal coliform wiiti:r quality criteria is not met in h e  .I&. Prhiry. 

. -  

contact &creation, such as swimming, wading, rafting, boating, and irrigation of d h c i  ' .. 

human unsumption food crops which might be eaten in the field, arc uses most likely 
impacted. 



King County m a t  of M q l m m t  and En-tal Scrviar 
~ g C m l t y k b m d R w a r i m  
W A  DqclXmmt dlhlogy, W m  Rnauar -Water RiphD 
W A  Dcpnmuat of Fish and W i l m t  
King Conservation District 

Schedule of Completion - 
September, 1995 

FACTORS CONTRIBUTING TO IMPAIRMENT OR POLLUTION 

The Snoqualamic Rivu  M a i m  has four pomtial sigdicant norpint sourcu of fcQl 
mliforrn, loading, bared on monitoring data axid uus balance d&Uim, at the following 
locations: 

A. - 
Below Fall City 34.5 

Below Arrtcs/Sikcs Crtek l5.0 

Below D d  8.0 

These locations represent where unident5ed inputs of fecal coliforms arc oocurdng. 

. Tribu~rys~clmrwhrrmCyentctthtSnoquplmieRiw.aellsacondderrd~~ 
sources of fcsal cdifom loading. of chesc tr i iuaria apicnmti rrgular violarion of 7 

the water quality aiteria. 
s v e r  Mi . . . - 



Factors and actMhtbu.re~i~y-ofm~trnldormhmdrlb.din~rtbab 
m a i f l s t r c a m a n d ~ ~  

o Run-off of excessive land-applied animal wastes. 

o Poor manure storage aeitititlrlpoor maintenance. 

o Lack of manure storage hditiu. 

o Run+ff of manur~-amtasnhud stormwatcxs from barn slabs, 
umfincmalt arcas, wahays.  

o Flushing and hosing off manure waste from buildings into drainages to 
streams and rivers. 

Sites where these sources may occur include dairy fums, attlc f d l o t s ,  hone 
farrru, hobby'fanm, and other ~~ of animals. . . . . ..* 

o Direct discharge of household sanitary waste to ditches, streams, or the 
*. 

o Failing septic tank drahfklds. 

o Outhouse pit privid close to river or streams. 
. . . . .  

* . Wild Animal Wgee Sources 
- ., 

0 . . Wild waterfowl and other bird popllations congregating or nesting 
along riverbanks, ddc channels, sloughs, and tributary streams. 

o Wildlife hsuvu. 



Task - rnapping of facton contributing to impairment: 

'Ihc locaticm of spedfic SO- af the various waste Eacton on a base map 
will help concentrate and prioritk cmaxive cffortt within available 
r t S O m .  i 

INDICATORS 

1 

Fccal coliform is commonly used as an indicator organism of M contamination in . /  
water. It signals the FCC of fecal waste matttI from warm blooded animals, induding 
possible human fecal waste. 

. * . -  . . . . . - . . .  
concentrations of f a  coliform oqpnims arc as nuxrikn of organiYnt pr 100 
ml. of sample water. I 

- \ 
Fecal coliforrn is one of the six quantitative, or numcxical, water qyaiity criteria uscd for 
waterbody classification, such as Class A watcn. It will be the primary indicator used in ~! 
this nonpoint action plan to direct efforts and document results of water quality improvement. ' 

It is the TARGET of these combined nonpoint actions and control measures to result in \ 

future water samples achieving the fecal colifonn critaia spedfiEd for the waterbody and its 
assigned cIassificati011 on a almis&at basis. 

uw of the fecal coliforin inrlicgor h Y - r r k t c r  to tvbi 'Lining Ad m&taining 
acceptably low levels of fecal coliform organisms in waterbodies used for primary contact . . ,: 
recreation and other high priority uses is so important. 

Grass manun solids in river and tributaries 

Grctnish4rown water discoloration 

4 



The above indicators ak o h  identifiable and astociated with manure wastes 'in water, and 
arc a mugh in- of pollutant prcsace. Thcy arc not easily ~ulntifjable and 
measurement is r n a n h g k .  

CONTROL MEASURES 

Best Management Practices (BMP's) for dairy h m s  

Task: 

0 Idmtify and eliminate gross run-off of manure from concentrated 
kdi i ies 

o Implement immdhe, intcxim improvements 

Task 

o Animals with direct access to river and tributaries - Provide uplandloff-riva and off-stream drinking water for 
animals. - . -Face off accus to river - . . . 

Task: 

Determine need of individual farms for W m  Permit Co o vemg 
- Rcqyut application for permit be completed, if rapbed - Issue permit with hedules; require improvements and waste 

management plan - Conduct compliance hp&ons - Formal enforcement action, if required 

Task , . 

o Dckmine need of individual fanns for v 0 1 u ~  waste manaeemem- - develobment. 
- P r c p a h p h  - .Implement plan 

. . - . conduct eumpl i i c  kspcctions 
- Formal enforcement action, if required 



o Eliminate animal direct access to SUWKU with facing 

Tasks: 

o Develop waste management plans 

o Implement waste management plans 

o Conduct compliance m o m  

o Formal enforcemat actions, if necessary 
. .  . .  

Sanitaxy m e y  of septic tank drainfitcis 

Tasks: 

o Conduct m e y  for drainfield adequacy and pufonnanct 

o Docuxna~t problems artas and faiIum 

Tasks: 

Idat@ and ppose corrcctl 0 've'actiolu ' .  - Individual &ahficld r rpkcnmt  - - c o d t y  septic. taqk? sod grainfield ry$temr - Connection to d-tazy say&. 
- Elimination of water flush toilets - Asswe P W  disposal 



I n v ~ t o r y t n d r m p ~ 0 ~ 1 m d O m a b i r d l i f e ~ ~ a n , o r d j P c c a t  
to, river, sloughs, sbemaj, znd ponds b f h h g  wabn, ctc, 

T* 

Identify and map domestic animal a#xss to river and banks 

o Hone Riding 

o Dog training in river 
- pmvide dog poop collection containers and post dean-up signs 

in areas of high use. 

Schedule: 

Wam Quality Complaint 
Investigation 

Dairy Waste Permit 
Isuance 

BMP's Dairies 
BMP HorsdHobby Fams 

Snoqualmie mainstem 
saoqualmie-. 
PaEtenonCreck 
A d s i t ; #  Creek 

-tly 
ongoing 

September, 1994 
continuing 

Swnmer, 1995 
Summer, 1995 
Summer, 1995 
Summer, 1995 

Summa, 1996 
Summer, 1996 
Summa, 1996 
Summer, 1996 
Summer, 1996 



Initial Water Quality Survyt 

Q 
t M i i n r t t m O f s m R i v a  - ~ m d s P m p c ~ e d i t r h r , p i p d ~ f p l l r . m d p u n p d  

d k h r g e s  along main stem otgmcatr whre higb f e d  coliform 
100d ingswcre iAcnt i f i rdor~bymadd  - ~ o c a t e m d s a m p l e r i v c r i m m ~ y b e l a w n n i m a l ~  
locations. - Locate and sample r i v a  immrAilhJy below rtsidtntial and 
commercial areas, if septic tank d&&d fiifu~ts arc a 
posdiility. - I d e n ~ / d ~ t / p h o t o g r a p h / m a p  thtst discharges and 
sampling locatioas. 

o Tributary Streams 

- Sample individual tributary streams a! mouth, ley junctions, and 
below i d tnW waste impact locatioru, - Identify/documcnt/photo&raph/map thtse dkhaqes and 
sampling - 

Routine Sample Collections 

- At original TMDL study's mahtmm and tributary streams 
S a r n p m  haions- - Annually during same smson as a igh l  study. . 

- To &a develop, t m d  informah to document improved 
water @ty amditicms. 

Survey after mjor set(s) of contmIs arc implemented 

- Sample mainstMlg-=-es,dinct . 

O u t i m . Z E Y 6  mrinmm, m w  ~ m a i n r t c m ~ d  
bcy junctions. - Document i m y t s  

- If meeting water quality critaia, mnovc from 303d. list .and - , . . 
discontinue routine sampling. - Assess areas and locations meeting water quality criteria. 



IdmtiQ likely sources of f d  00lifb.m. 

Develop additional waste controYwaste tmlmcnt methods. 

Implement additional waste amtrol/wastc tmlmmt mdbods. 

Use Ecology formal dorccment action, if required. 

PUBLIC INVOLTmMmT 

Iderrt;fvKtyIntcrcstedPartits: - Individuals - main interest (for interaction with others) - Groups - ~ ~ e s / S p o ~ n s  - Tribal Councirs 
- Elected Officiats - Daision-makers 
- Agencies with jurisdicton - assigned staff contacts 

Establish mailing list(s) for specific usu/activitiu 

a CoUect Published I n t o d o n  

- Establish one or more sites where copies of dl information is available 
to intmcstcd parties; ie., Ecology NWRO Central Rtcords, Carnarion 
Public Library. 

Identify complaint.troub1OcaU telephone numbers - Dcscrii W y  response (limita!ions/timc of mpomc) - Describe need for self-hclp/comrnunity help/docum&on 

Establish need fof regular or periodic meetings 
Kcy newinformationisavailable - 

- Controls arc complete (for a defined arta) - S i p i f h i t  adjustmcnu in controls, schedules or commitments, arc 
n e c e s u y  for further p r o m  - Water quality listing designation is to be changed - Major, decisions art requid 

Define additional work effort(s) 
- Assign (volunteer) mspnsiiilities for tasks and outputs - Set realistic, practical whedules for completion of outputs 



R ~ v i d e p u b l i c i n f ~ ~  
0 D o u l m r d d ? t a r c l c a d b ~  
0 Newt stsxh . - W d P w  - site* 
0 Ficld t ra ihg 

Celebrate accornp-ts and successts - Tag on to existing ~ t j l h i x d e t c .  - Boodu - Seminan (at schooIs, institutions, clubs) . Media d o c u m a ~ ~  
. Permanent public displays. 
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