Introduction

‘Wastewater collection, treatment and disposal options were investigated for Alternatives
#9 and #10 for Act 537 Plan descriptions. Alternative #9 involves extending sewer
service to Indian Creek Drainage Basin by transporting, processing and disposing of
wastewater effluent from the St. Peters Road Area (PSA-7) with a capacity of 36,000
gpd. Alternative #10 involves extending sewer service to the Hosensack Creek Drainage
Basin by transporting, processing and disposing of wastewater effluent from the
Churchview Road Area (PSA-8) with a capacity of 17,000 gpd and from the Old
Zionsville Area (PSA-9) with a capacity of 32,000 gpd.

We have investigated wastewater treatment options for each alternative:

» For best treatment quality, we recommend biological membrane filtration for
Alternatives #9 and #10.

» For most cost-effective treatment, we recommend sequencing batch reactors for
Alternatives #9 and #10.

Septic systems were considered but for the reasons discussed below, not the
recommended option.

Collection System

Gravity Sewers

Details regarding the design and cost estimate of gravity sewers cannot be determined
because no site layout and topography are available. It will be assumed for the cost
estimate that the collection system will require one central pump station. The cost of
gravity sewers will not be inc!uded in the estimate.

Central Pump Station

* If the gravity sewer design for either alternative necessitates a central pump station, a
standard pump station will be designed. The pump station would include a new duplex
submersible grinder pump system inside a fiberglass wet well. Each pump will have the
capability of handling the expected peak flows. The wet well will contain a trash basket
over the influent gravity sewer to intercept most of the larger objects entering the wet
well. A new electrical/alarm panel will also be provided on site. Both the pumps and the
trash basket can be easily removed from above grade to perform repairs, eliminating the
‘need to enter a confined space environment. A yard hydrant, a backflow preventer, and a
portable gasoline generator.will be necessary. Local regulations may affect details of the
pump station including the.grinder and the trash basket. For conceptual pump station
sizing, -a peaking factor of 2.5 was applied to each alternatives average daily flow with
the pump running for the entire day (1,440 minutes).



Alternative #9 — The total peak sewage flow anticipated for the central pump station
from the St. Peters Road area (PSA-7) is approxxmately 90,000 gallons per day (gpd) or
63 gallons per minute (gpm).-

Alternative #10 — The total peak sewage flow anticipated for the central pump station
from the Churchview Road Area (PSA-8) is approximately 42,500 gpd or 30 gpm. The
total peak sewage flow anticipated for the central pump station from the Old Zionsville
Area (PSA-9) is approximately 80,000 gpd or 56 gpm.

Wastewater Treatment Alférgatives
Conventional Large Septic System

A conventional septic system is used in areas without centralized wastewater treatment.
A septic system typically has prefabricated or concrete cast-in-place tanks that serve as a
combined settling and skimming tank, as an unheated unmixed anaerobic digester, and as
a sludge storage tank. A soil absorption system that incorporates gravel and disposal
trenches follows the sludge storage tank. The soil and gravel perform final effluent
treatment. Obviously, the septic bed would have to be designed to achieve the additional
effluent treatment. Depending on the local guidelines, modeling may need to be
performed to demonstrate that the PADEP DGW standards are met.

Septic System Effluent Characteristics

Constituent Influent Effluent PA Discharge to
Concentration Concentration Groundwater
(mg/L) (mg/L) Regulations (mg/1.)
Biochemical 115-200 120-240 25
Oxygen Demand -
(BODs) 3 _
Total Suspended 35-75 65-180 - 30
- Solids (TSS) '
Total Nitrogen 6-17 -- 100
Notes —

(1) Total nitrogen régulation is dependent on location.

Figuré 1, provides a conceptlial representation of a typical septic system layout.




Figure 1 — Conventional Septic System
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Subsurface Trickling Filtei‘s_

The subsurface trickling filter is a treatment technology that utilizes the well-established
trickling filter process (attached growth) but is installed underground. Attached-growth
biological treatment processes are often used to remove organic matter found in
wastewater and to achievé nitrification. These systems include rotating biological
contactors,. trickling filters and others. Tricking filters are a form of attached growth
wastewater treatment. In a trickling filter, a common practice is for a rotary distributor to
evenly apply wastewater over a tower containing plastic media. The wastewater flows or
trickles through the numerous crevices and voids within the packing media where it is
brought into contact with an established biomass attached to the media. The trickling of
wastewater through the media both aerates the wastewater and brings it into contact with
the biomass in the wastewater. Secondary sludges are typically returned to the primary
tank and clarified wastewater is displaced in the disposal area. Units can be installed in
parallel for larger flows or higher levels of treatment. Figure 2 provides a representation

> of a subsurface trickling filter. Based on published performance, this system is capable

of meeting the PADEP DGW standards at the effluent pipe, thereby alleviating the need
to have the bed. perform additional removal.

Subsurface Trickling Filterf.Efﬂuent Characteristics

Constituent JInfluent Effluent PA Discharge to
Concentration Concentration Groundwater
‘ (mg/L) (mg/L) Regulations (mg/L)
Biochemical “. 400 13 25
Oxygen Demand
(BODs) ;
Total Suspended {250 17 30
Solids (TSS) '




[ToalNitrogen |~ 50 | <10 | 100

Fiéure 2 — Subsurface T fickling Filter
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Sequencing Batch Reactors

The sequencing batch reacti}f (SBR) process is a sequential suspended growth (activated
sludge) process in which all of the treatment steps occur in one tank. SBRs can be
designed and operated to ¢nhance removal of nitrogen, phosphorus, and ammonia, in
addition to removing TSS and BOD. There are two major classifications of SBRs: the
intermittent flow and the continuous flow system. In the intermittent flow style, two
tanks are used and one tank is filled then closed when it goes through the five-step
process. The other tank fills while the first is undergoing the treatment process. In the
continuous flow system, oné tank can be used because influent flows continuously during
_ all phases of the treatment process. The five-step process includes:

+  Filling the tank .
«  Reaction with aeration and mixing

« Settling
« Draw (decant)
«  Idle

Figure 3 is a picture of a typical SBR installation. Based on published performance, this
system is capable of meeting PADEP DGW standards at the effluent pipe, thereby,
alleviating the need for the d;i_sposal bed to provide any additional removal.



Sequencing Batch Reactor Effluent Characteristics

Constituent Influent - Effluent PA Discharge to
Concentration Concentration Groundwater
‘(mg/L) (mg/L) Regulations (mg/L)
Biochemical 400 12 25
Oxygen Demand
(BODs)
Total Suspended 250 26 30
Solids (TSS)
Total Nitrogen 50 471 100
Figure 3 — Sequencing Batch Reactor
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Fixed Activated Sludge Treatment

Fixed Activated Sludge Treatment (FAST) wastewater treatment systems can process
wastewater from single-family homes, clusters of homes, small communities or even the
high strength wastes from restaurants or commercial facilities. FAST is a fixed film,
aerated system utilizing a combination of attached and suspended growth, capable of
nitrification (the oxidation of ammonia compounds to nitrates) and denitrification (the
transformation of nitrates to nitrogen gas) in a single tank. This combination includes the
stability of fixed film media and the effectiveness of proven activated sludge treatment,
making FAST an effective system.

Separation and settling processes occur in the first compartment of the underground tank
which eliminates the need for a separate settling tank. A remote blower (the system's
only moving part) delivers volumes of air containing oxygen into the heart of the system.

The blower creates an oxygenated environment that stimulates the aerobic bacteria and is
an important function of this system. Figure 4 presents a conceptual diagram of the
FAST system. Based upon published performance, the FAST system is capable of
meeting the PADEP DGW standards at the effluent pipe, thereby, alleviating the need for
the disposal bed to provide further treatment.

Fixed Activated Sludge Efﬂifzent Characteristics

Constituent . Influent Effluent PA Discharge to
' Concentration Concentration Groundwater
(mg/L) (mg/L) Regulations (mg/1.)
Biochemical . 400 <10 25
Oxygen Demand
(BODs) g
Total Suspended .. 250 <10 30
Solids (TSS)
Total Nitrogen - 50 <10 10®

Fi iguré 4 — Fixed Activated Sludge Treatment










