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CHAPTER 5 - DESCRIPTION OF SELECTED ALTERNATIVE

A. Site Layout and Future Expansion

The proposed site layout for the City of Airway Heights Wastewater Treatment, Reclamation, and
Recharge Facility (WTRREF) is provided in Figure 5-1. The preliminary layout of the treatment and
reclamation area is provided in Figure 5-2. The site layout is for an oxidation ditch-type extended
aeration activated sludge treatment system, with biological nitrogen and phosphorus removal, tertiary
treatment, and groundwater recharge facilities.

The southern one-third of the site is proposed for locating the groundwater recharge facilities. The
preliminary locations of the infiltration basins are based on locating the basins within the vicinity of
City Wells No. 1 and 4 so that much of the reclaimed water recharged to the groundwater can be
recovered by the wells, and also at a minimum distance away from the wells to utilize treatment
mechanisms within the soil matrix (such as biodegradation, chemical oxidation and reduction,
sorption and ion exchange, filtration, and chemical precipitation) for further polishing and dilution of
the reclaimed water prior to recovery. The preliminary layout of the proposed site maintains a
minimum horizontal separation of 250 feet between the infiltration basins and the extraction wells.
The City of Airway Heights wellhead protection program and WAC 246-290-135, Washington State
Regulations for Public Water Supplies, requires a minimum of 100 feet between treated effluent and
a public water supply well.

The rest of the site is laid out in consideration of surrounding land uses, topography, the proposed
hydraulic profile, site accessibility, and future expansion requirements. The wastewater treatment
and reclamation area is proposed to be located in the middle one-third of the site as shown in Figure
5-1. This portion of the facility will tend to produce the most nuisances (i.e., odors, noise, exterior
lighting, traffic) to surrounding areas, and therefore, is located as far south as possible, away from
residential areas and public spaces. Proposed landscaping berms are shown along the property lines
and to the north of this area to minimize the visibility of the facility and reduce low level odor
emissions. The treatment components that are expected to produce the most offensive odors,
particularly the Headworks Building, Influent Pump Station, and Anaerobic Basins, are located in the
center of the parcel away from the property lines. The entrance to the treatment and reclamation area
is shown at Lawson Street. Lawson Street is paved and suitable for the type of heavy-weight
vehicles that will require access to the site.

To utilize the existing topography to reduce construction costs and excess pumping costs, the
facilities at the beginning of the treatment process train are preliminarily located at higher existing
ground elevations than downstream processes. Treatment components that require deep structures
are located at lower existing ground elevations. The location of the various treatment components
may likely change based on subsurface soil types identified as part of a proposed site geotechnical
investigation.
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The treatment and reclamation facilities are also laid out to minimize unnecessary space between
treatment areas and to allow for additional expansion beyond Phase 2 in the future. Figure 5-2 shows
a preliminary layout of potential expansion facilities beyond Phase 2. The treatment and reclamation
area potentially has adequate space for doubling of the Phase 2 treatment capacity, up to
approximately 3.0 MGD AAF. The area identified for locating the infiltration basins may only have
adequate capacity for Phase 2 design flows (~1.5 MGD AAF). Infiltration basins required for future
expansion beyond Phase 2 may have to be located elsewhere.

The northern one-third of the facility has been preliminarily identified as a possible alternate use
area. This area is the closest to commercial and residential areas located north of the site, and would
be well suited as a buffer zone for possible facility nuisances. There is also currently approximately
5 acres within this area of the site that is privately owned and is zoned heavy industrial. Placing
buffer areas next to the parcel’s perimeter is also desirable. The City has expressed interest in
constructing a public use area such as a park or a sports field. The use of this area as a public space
may enhance the public acceptability of the project.

B. Process Schematic and Hydraulic Profile

The process schematic and hydraulic profile are provided in Figures 5-3 and 5-4. A brief description
of the preliminary treatment and reclamation system process train are provided below.

Figure 4-6, Reclaimed Water and Sewer Forcemain Routing for Site Alternative no. 4, shows routing
of the collection system forcemain along Twenty-First Avenue. From Twenty-First Avenue, the
forcemain could extend southward along Russell Street, access the treatment and reclamation area in
the northeast corner, and extend eastward prior to discharging into the Influent Pump Station
wetwell. The Influent Pump Station will provide the required hydraulic head for the wastewater to
flow via gravity through the headworks, biological treatment system, and secondary clarifiers. From
the Influent Pump Station, the wastewater will be metered and sampled prior to flowing into the fine-
screen channel and grit chamber. The influent can also bypass the fine screen channel though a bar
rack if necessary. An additional channel will be provided in the Headworks Building for a future
additional fine-screen. For odor control, open channels in the Headworks Building can be covered,
and air in the channels and in the Influent Pump Station wetwell can be blown through a biofilter for
treatment prior to exiting to the atmosphere.

From the headworks effluent channel, wastewater will flow into Distribution Box A and will be
routed to one of three Anaerobic Basins (initially two for Phase 1 construction). Distribution Box A
will also provide for routing the wastewater to a potential future biological treatment and
clarification system process train beyond Phase 2. The influent wastewater will mix with
microorganisms in the Anaerobic Basins to become “mixed liquor” or “activated sludge”. The
mixed liquor will then flow through the Anaerobic Basins in series or parallel prior to entering
Distribution Box B.
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Distribution Box B will route the mixed liquor to one of three Anoxic Basins (initially two for Phase
1 construction), through which the mixed liquor will flow to Distribution Box C. In turn,
Distribution Box C will route the mixed liquor to one of the three aeration basins (initially two for
Phase 1 construction). Distribution Box C will also have the capability to route the mixed liquor to
the Short-Term Storage Basin if an aeration basin must be removed from service for maintenance
purposes. The type of aeration basin will depend on the final selected extended aeration activated
sludge configuration. Oxidation Ditches are shown in Figure 5-2 for the aeration basins. The
Internal Recirculation Pumps will recirculate a portion of the mixed liquor back from the aeration
basins to the Anoxic Basins for nitrogen removal.

The liquid level in the aeration basin will be controlled by an effluent weir, over which the mixed
liquor will flow, prior to entering Distribution Box D. Distribution Box D is one of the potential
locations for coagulant addition prior to filtration. Distribution Box D will route the mixed liquor to
the Clarifiers so that the clarifiers can be operated in parallel or in series depending on the flow
through the plant. The biological solids in the mixed liquor will settle to the bottom of the Clarifiers
prior to being recirculated by the Return Activated Sludge (RAS) pumps back to the Anaerobic or
Anoxic Basins or being wasted to the WAS Storage Tank by the Waste Activated Sludge (WAS)
pumps. The RAS and WAS pumps will be located in RAS/WAS Pump Building.

The clarified “secondary” effluent will flow over the Clarifier weirs to a filter pump station wetwell
located inside the Filtration Building. The filter pump station will pump the secondary effluent to
the filtration system where the secondary effluent will flow by gravity through the filters and then
through the ultraviolet (UV) disinfection system. If not previously added prior to clarification,
coagulants will be injected into the secondary effluent pumped to the filtration system.

The UV system will be provided with a minimum of two channels, so that one channel can be
removed from service for maintenance if necessary. An extra UV module will be provided in each
channel, capable of treating the entire peak design flow with one of the modules out of service.
Space will be provided for future expansion of the disinfection system.

From the UV disinfection system, the tertiary-treated and disinfected Class A reclaimed water will
flow into the reclaimed water storage basin. The proposed basin is sized to provide up to three (3)
days of reclaimed water supply at the current estimated seasonal average demand. The reclaimed
water pump station will pump the reclaimed water from the storage basin to the reclaimed water
distribution system or to the infiltration basins, depending on the distribution system demand.
Sodium or calcium hypochlorite will be metered into the reclaimed water after being pumped to the
reclaimed water distribution system, to provide the minimum required chlorine residual. A slight
chlorine residual may also be necessary for maintenance of the reclaimed water storage basin. The
system will be capable of bypassing the reclaimed water storage basin for maintenance purposes if
necessary. A small portion of the reclaimed water will be recycled back to the treatment process to
be used for plant washdown, chemical make-up and dilution water, foam control sprays, and site
irrigation.
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C. Solids Mass Balance and Sludge Disposal Plan

The solids mass balance is provided in Figure 5-5. The solids mass balance is based on the Phase 2
design annual average loading to the facility. Refer to Table 4-21 for estimated activated sludge
production projections. Screenings removed by the fine screens will be washed, partially dewatered,
conveyed, and deposited into screenings bins. Grit will be pumped from the grit chamber to the grit
washer where it is washed, conveyed, and deposited into a grit bin. The screenings and grit will be
transported to the regional incinerator for ultimate disposal. Most of the remaining organic solids
that are not removed by the grit chamber or fine screens will serve as substrate (food) for the
microorganisms, or mixed liquor, in the activated sludge process. The mixed liquor solids will settle
in the clarifiers and be either recycled back to the Anaerobic or Anoxic basins, or pumped to the
WAS Storage Tank by the WAS pumps. The WAS Storage Tank blower will blow air though coarse
bubble diffusers into the WAS Storage Tank to maintain adequate mixing and keep the contents
aerobic to prevent phosphorus release. The sludge will be pumped from the WAS Storage Tank to
the belt filter press (BFP) by the sludge feed pumps. Polymer will be injected into the BFP sludge
feed line. The dewatered sludge cake will drop from the BFP onto a conveyor that conveys the
sludge cake to the sludge truck. The sludge cake will then transported off-site for treatment and
disposal.

A description and comparison of the various biosolids management alternatives is provided in
Chapter 4, Subsection F. The proposed alternative for sludge treatment is to either transport the
sludge to the City of Cheney for composting with the City of Cheney’s dewatered sludge, or
transport the sludge to an off-site composting facility by a private contractor. It is recommended that
the City of Airway Heights and the City of Cheney initiate negotiations for the City of Cheney
treating the City of Airway Heights dewatered sludge. If for some reason, this option becomes
unfeasible, the City of Airway Heights could contract with a private company to compost the City’s
sludge off-site.
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