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ACT 537 SEWAGE FACILITIES PLAN SPECIAL STUDY

GREENVILLE SANITARY AUTHORITY

MERCER COUNTY, PENNSYLVANIA

PLAN SUMMARY

The Pennsylvania Sewage Facilities Act (Act 537) was enacted by the Pennsylvania Legislature
in 1966.  It requires every municipality in the Commonwealth of Pennsylvania (Commonwealth)
to develop and maintain an up-to-date Act 537 Sewage Facilities Plan.  The purpose of the Act
537 planning process is to protect the health, safety and welfare of the citizens living in a
municipality, to prevent future sewage disposal problems from occurring, and to provide
protection for the groundwater and surface waters of the Commonwealth.  An Act 537 Plan
should be updated when the existing Act 537 Plan is out of date, is inconsistent with other
municipal planning, does not provide adequate solutions to resolve existing sewage disposal
problems, or is needed to provide for planned growth.

This Act 537 Sewage Facilities Plan Special Study was developed according to the
Pennsylvania Department of Environmental Protection (PADEP) guidelines set forth in the
PADEP document entitled, A Guide for Preparing Act 537 Update Revisions, and includes all
applicable information to provide adequate planning, as outlined on the PADEP document
entitled, Act 537 Plan Content and Environmental Assessment Checklist, provided herein as
Appendix B.

The Greenville Sanitary Authority (Authority) Wastewater Treatment Plant (WWTP) provides
sewage treatment services to Greenville Borough, Hempfield Township and West Salem
Township. The Authority has taken a proactive approach to project planning.  An upgrade
project is necessary to replace the aging infrastructure of the plant and allow it to continue
producing high quality treated effluent.

The current planning effort is intended to be a Special Study focused on the rehabilitation of the
WWTP.  The WWTP has demonstrated exceptional performance since completion of the last
significant upgrade.  However, the trickling filters and flocculator clarifiers are nearly 25 years
old.  The headworks, primary clarifiers, and trickling filter pump station are over 50 years old, far
beyond the reasonable operating life of these facilities. Other problems, including issues related
to inorganic wastes, grit and grease, safety concerns, mechanical failure of equipment, concrete
deterioration, and frequent maintenance requirements, carry significant concern in regards to
the WWTP and the effectiveness of the treatment processes and the overall capacity of the
plant.  These problems, along with the age of the facilities, were the motivation behind the
development of this Special Study and the need to evaluate alternatives for the upgrade of the
treatment plant. Problems identified at the existing WWTP are discussed in greater detail
throughout the Special Study.

The alternatives evaluated for the WWTP improvements are as follows:

1. Alternative 1 – Continued use of the Trickling Filter/Solids Contact (TF/SC) Process
2. Alternative 2 – Convert existing TF/SC to Membrane Bioreactor (MBR)
3. Alternative 3 – Construct new Sequencing Batch Reactor (SBR)
4. Alternative 4 – Construct new Headworks Facility
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Alternative 4 was discounted because it does not address the needs identified at the WWTP,
including the replacement of aging infrastructure and equipment.  Of the remaining alternatives,
Alternative 1 (TF/SC) has the lowest estimated project cost.  However, considering future total
nitrogen limits which will likely be imposed during the design life of the proposed facilities,
Alternative 2 (MBR) has the lowest total estimated project cost of $26,584,000. In terms of
present worth, Alternative 2 is the most economical under each of the financing methods
considered.

Available financing methods considered herein include PENNVEST, bonds and RUS.  It is
anticipated that PENNVEST will be the primary financing option as it provides the lowest
present worth and is the most economical financing option. Because PENNVEST financing is
capped at $20.0 Million where more than one municipality is served, however, additional bond
financing will also be necessary. In effort to receive adequate funding for the WWTP upgrade
project, the Authority will apply for various federal, state and county level grants. If a grant is
obtained for the project, this may eliminate the need for additional financing and will decrease
projected user rates. The ultimate financing alternative selected will be based upon eligibility
under each financing alternative and the most minimal impact on user rates at the time of
implementation.

Alternative 2 (MBR) is recommended for implementation.  Implementation of the MBR will allow
the Authority to continue meeting existing and future wastewater disposal needs in Greenville
Borough, Hempfield Township and West Salem Township.  The membrane bioreactor
alternative provides good process control with automated operation capabilities, and includes
the capacity necessary for denitrification.  Alternative 2 (MBR) will have a small footprint and will
fully utilize existing tankage, while converting to a more efficient and operationally flexible
secondary treatment process.  The operation and maintenance needs and costs associated with
the membrane bioreactor alternative are comparable to those of the other alternatives
considered.

The projected user rates were calculated based on the monthly debt service (max over 40
years) and operation and maintenance (O&M) costs (average over 40 years) related to each
alternative.  The user rates were determined based on the average water use per EDU.  The
projected user rates for an average residential user for implementation of Alternative 2 (MBR)
under the selected financing method are as follows:

 Monthly Debt Service per EDU $18.27
 Monthly O&M per EDU $27.98
 Totally Monthly User Rate per EDU $46.25
 Well Users flat charge $36.13

Implementation of Alternative 2 (MBR) will ensure the effectiveness of the treatment processes
and the overall capacity of the WWTP to allow it to continue producing high quality treated
effluent.  The project will improve and protect the water quality of the Shenango River drainage
basin. No environmental mitigation is required for the project other than what would be
considered routine as part of a project of this nature.  For instance, implementation of Erosion
and Sedimentation plans, stormwater management plans, and implementing procedures to
ensure compliance with all permits during construction.
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There are no significant administrative issues, organizational needs or deficiencies in legal
authority necessary for implementation of this Special Study.  The proposed improvements will
be implemented under the existing authority of the Greenville Sanitary Authority. Upon
completion of the WWTP improvements proposed herein, the Greenville Sanitary Authority and
the Borough of Greenville will maintain service agreements with Hempfield Township and West
Salem Township. These agreements may need to be updated to reflect changes in billing
structure.

The anticipated schedule of implementation of the Special Study, contingent upon receiving
favorable funding, is included in Table 1 in the Implementation Schedule section of this Special
Study below.

MUNICIPAL ADOPTION
Original signed and sealed Resolutions of Adoption of the Act 537 Sewage Facilities Plan
Special Study by the Greenville Sanitary Authority, Greenville Borough, Hempfield Township
and West Salem Township are included in Appendix C.

PLANNING AGENCY CORRESPONDENCE
General correspondence with the Greenville Planning Commission, Hempfield Township
Planning, West Salem Township Planning and the Mercer County Regional Planning
Commission is included in Appendix D.  All applicable planning agency comments have been
addressed within the Special Study as necessary.

PUBLICATION
Proof of Public Notice, which documents the adoption and summary of the Special Study, and
the establishment and conduct of a 30-day comment period, is included in Appendix E.

COMMENTS AND RESPONSES
Copies of all written comments received as a result of the public comment period are included in
Appendix F.  Comments have been addressed within the Special Study as necessary.

IMPLEMENTATION SCHEDULE
The anticipated schedule of implementation of the Special Study, contingent upon receiving
favorable funding, is included in Table 1.

Table 1: Schedule of Implementation

Activity Completion Date

Submit the Special Study to the PADEP July 2016
PADEP Review and Approval of the Special
Study

October 2016

Complete Design October 2017
Acquire Necessary Permits April 2018
Obtain Construction Financing July 2018
Begin Construction September 2018
Complete Construction March 2020
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CONSISTENCY DETERMINATION

According to Act 537, all technically feasible sewage facility alternatives must be evaluated for
consistency with certain acts, programs and policies.  There are no expected inconsistencies
associated with the upgrade of the Greenville Sanitary Authority WWTP.  The sewage treatment
technologies identified herein are consistent with the following Acts, programs and policies, and
do not require resolution during this planning phase of the project:

 Sections 4 and 5 of the Clean Streams Law
 Section 208 of the Clean Water Act
 Municipal Wasteload Management Under PA Code, Title 25, Chapter 94
 Title II of the Clean Water Act
 Titles II and VI of the Water Quality Act of 1987
 Comprehensive Plans developed under the Pennsylvania Municipalities Planning Code
 Antidegradation requirements as contained in PA Code, Title 25, Chapters 93, 95 and

102
 State Water Plan developed under the Water Resources Planning Act
 Pennsylvania Prime Agricultural Land Policy
 Mercer County Stormwater Management Plan
 Wetlands Protection
 Protection of rare, endangered or threatened plant and animal species as identified by

the Pennsylvania Natural Diversity Inventory (PNDI)
 Historical and archaeological resource protection relating to cooperation with public

officials with the Pennsylvania Historical and Museum Commission (PMHC)

Additional action may be required to demonstrate consistency with the above named acts,
programs and policies.  This will occur during the design and permitting phases upon
implementation of the selected sewage facilities alternative.  For more information, refer to
Section VI.A of the Special Study.
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I. PREVIOUS WASTEWATER PLANNING

I.A. IMPACT OF PAST WASTEWATER PLANNING ON THE CURRENT PLANNING
EFFORT

The Greenville Sanitary Authority has previously undertaken appropriate planning under the
Sewage Facilities Act in order to meet the sewage disposal needs in Greenville Borough,
Hempfield Township and West Salem Township. The most recent planning activity was the
development of the existing Greenville Borough Act 537 Plan, approved by the PADEP on
March 15, 1991, which was developed for the upgrade of the WWTP in 1992.

Because of the high flows previously experienced by the plant, the Authority had been operating
under a Corrective Action Plan (CAP).  The Authority’s existing sewer collection and
conveyance infrastructure was the focus of numerous repair and rehabilitation projects through
efforts to reduce inflow and infiltration resulting from wet weather events.  Those projects have
resulted in reduction in high wet weather flows.  Additionally, the WWTP was re-rated from 2.8
MGD to 4.0 MGD in 2014.

The current planning effort is intended to be a Special Study focused on the rehabilitation of the
Greenville Sanitary Authority WWTP. The WWTP has demonstrated exceptional performance
since completion of the last significant upgrade.  However, the trickling filters and flocculator
clarifiers are nearly 25 years old, and the headworks, primary clarifiers, and trickling filter pump
station are over 50 years old, which is far beyond the reasonable operating life of these
facilities.  The Greenville Sanitary Authority has taken a proactive approach to project planning.
An upgrade project is necessary to replace the aging infrastructure of the plant and allow it to
continue to produce high quality treated effluent.

II. PHYSICAL AND DEMOGRAPHIC ANALYSIS

II.A. IDENTIFICATION OF THE PLANNING AREA

While the planning undertaken in preparation of this Special Study has an inherent impact on
the Authority’s entire service area throughout Greenville Borough, Hempfield Township and
West Salem Township, all construction work for implementation of the proposed wastewater
treatment alternatives will be completed only at the site of the Greenville Sanitary Authority
WWTP.  Thus, the planning area and much of the information covered in the Special Study is
specific to that site.

An overall location overview is shown on Exhibit 1 in Appendix G.  The location map depicts the
tributary communities within the overall service area and the location of the WWTP. The WWTP
is located south of Greenville Borough in Hempfield Township.

II.B. PHYSICAL CHARACTERISTICS OF THE PLANNING AREA

Consideration must be given to the environmental impacts of land development activities
throughout a watershed. Urbanization has the potential to degrade environmental values of
watersheds with protected streams.  For this reason, it is important to identify the physical
characteristics of the planning area to provide protection for important environmental resources.
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The Pennsylvania Code, Title 25, Chapter 93 (Water Quality Standards) contains classifications
of every stream in Pennsylvania and orders and promotes their protection. The WWTP
discharges treated effluent to the Shenango River, which is classified as a warm water fishery
(WWF) under Chapter 93.  Chapter 93 defines a WWF as a stream used for the maintenance
and propagation of fish species and additional flora and fauna that are indigenous to a warm
water habitat. Additional protection measures exist for waters classified as high quality (HQ) or
exceptional value (EV). HQ and EV waters or watersheds have excellent quality and features
that require special water quality protection measures.  It is important to note that the Shenango
River is not classified as HQ or EV, but a major goal of this Special Study is to protect the
waters of the Commonwealth through the preservation of the overall Shenango River drainage
basin to support aquatic life.

II.C. SOILS ANALYSIS

Soils play a key role in determining the appropriateness of various on-lot and community
sewage disposal systems, and often pose limitations for construction in various areas.  The
slope, geologic composition, depth to the restrictive layer, depth to the water table and the
drainage characteristics of soils affect the ability to install on-lot or public sewerage systems.

The distribution of general soil classifications for the soil types found at the site of the WWTP is
shown on Exhibit 2 in Appendix G.  The types and characteristics of the soils were obtained
from the United States Department of Agriculture (USDA) Natural Resources Conservation
Service (NRCS).  The following is a description of the general soil classifications of the soils in
the area surrounding the site of the WWTP:

 Braceville gravelly loam, 3 to 8 percent slopes, moderately eroded (BrB2) – This soil
type is set on outwash terraces and its parent material is coarse-loamy outwash.  The
depth to the restrictive feature is 20 to 32 inches to the fragipan.  It is moderately well
drained and the depth to the water table is about 16 to 28 inches. Mean annual
precipitation ranges from 36 to 46 inches.

 Red Hook silt loam, flooded (Rf) – This soil type is set on floodplains at elevations
ranging from 200 to 1,500 feet and its parent material is coarse-loamy outwash.  The
depth to the restrictive feature is more than 80 inches.  It is somewhat poorly drained
and the depth to the water table is about 6 to 18 inches. Mean annual precipitation
ranges from 30 to 46 inches.

 Wayland silt loam, coarse variant (Wa) – This soil type is set on floodplains at elevations
ranging from 200 to 1,500 feet and its parent material is recent alluvium.  The depth to
the restrictive feature is more than 80 inches.  It is poorly drained and the depth to the
water table is about 10 inches.  Mean annual precipitation ranges from 30 to 44 inches.

On-lot System Appropriateness

Discussion of areas suitable for in-ground on-lot systems, elevated sand mounds, individual
residential spray irrigation systems, and areas unsuitable for soil dependent systems is
irrelevant.  Those types of sewage disposal systems are not considered in this Special Study,
as it was developed for the upgrade of the WWTP.
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Agricultural Areas

Agricultural areas, as defined by the Pennsylvania Code, are areas used primarily for the
production of crops and where the soil is without vegetative cover during certain periods of the
year.  Prime farmland is land that has the best physical and chemical characteristics for the
production of food, feed and forage, fiber, and oil seed crops.  Pennsylvania’s Prime Agricultural
Land Policy orders and directs the prevention of irreversible conversion of prime agricultural
land to uses that result in its loss as an environmental or essential food production resource.
Prime farmlands are important to examine for scenarios in which future development is
expected to occur because of the protective measures in existence to preserve this important
resource.

It is important to note that there are soil areas classified as prime farmland and farmland of
statewide importance at the site of the WWTP, as shown on Exhibit 2 in Appendix G.  While the
soils are classified as prime farmlands, the site of the WWTP is an existing, previously
developed and maintained site which is not used for agricultural purposes.  All construction work
proposed through the upgrade project will occur only at the site of the existing WWTP, and there
will be no impacts on prime agricultural lands through the implementation of this Special Study.

II.D. GEOLOGIC FEATURES

Geologic features impact the ability to install and properly operate on-lot or community sewage
disposal facilities.  Sinkholes and solution channels provide direct conduits through which
sewage may travel and cause contamination of groundwater.  Inadequate depth to the water
table may indicate that the unsaturated soil zone is too thin to adequately treat wastewater in
on-lot system applications.  These limitations must be avoided when implementing sewage
disposal technologies and necessitate an investigation of geologic features.

Mapping of the underlying geologic features at the site of the WWTP is shown on Exhibit 3 in
Appendix G.  This mapping shows the most dominant geological formations at the site of the
WWTP.  These formations are not considered to adversely affect the area and there are no
known geologic features in relation to existing or potential nitrate-nitrogen pollution and drinking
water sources.  The various geologic formations and descriptions of each, obtained from the
United States Geological Survey (USGS), are as follows:

 Berea Sandstone through Venango Formation, undivided – This formation is comprised
of greenish-yellow and gray sandstone, siltstone, and shale succession, becoming
shalier and grayer downward. The bottom of interval is the bottom of Panama
Conglomerate.  It includes, in descending order: Berea Sandstone, Bedford Shale,
Cussewago Sandstone, Riceville Shale and Venango Formation equivalent.  It contains
marine fossils.

 Cuyahoga Group – This formation is comprised of medium-gray siltstone and dark-gray
shale containing interbedded light-gray, flaggy sandstone.  It includes, in descending
order: Meadville Shale, Sharpsville Sandstone and Orangeville Shale.  Marine fossils are
common.

II.E. TOPOGRAPHY

The terrain is relatively flat at the site of the WWTP.  Discussion of areas with slopes that are
suitable for conventional systems or elevated sand mounds, and areas with slopes that are
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unsuitable for on-lot systems is irrelevant.  Those types of sewage disposal systems are not
considered in this Special Study, as it was developed to address the upgrade of the WWTP.

II.F. POTABLE WATER SUPPLIES

Because this Special Study is specific to the WWTP upgrade project at the site of the WWTP,
discussion of potable water supplies throughout the service area is not applicable. The site of
the WWTP is not served by public water, and instead receives its water supply from two wells at
the site of the plant.

II.G. WETLANDS

Wetlands are areas that are inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support a prevalence of vegetation typically adapted for life
in saturated soil conditions including swamps, marshes, bogs and similar areas.  Wetland areas
are considered to be a valuable public water resource and are subject to strict conservation
regulations.  They provide an environment and habitat for aquatic life including fish, amphibians
and waterfowl. Additionally, many endangered plant species are thought to exist in wetlands,
and wetlands are essential for the maintenance of surface water quality and quantity.  National
Wetlands Inventory (NWI) mapping of the area surrounding the site of the WWTP is shown on
Exhibit 4 in Appendix G. Minimal wetland areas classified as riverine exist along the Shenango
River to the south of the site of the WWTP.

Hydric soils are formed in conditions of saturation, flooding, or ponding long enough during the
growing season to develop anaerobic conditions in the upper part.  These soils contain the
characteristics necessary for potential wetland existence and may indicate a wetland area.
Hydric soils mapping is also shown on Exhibit 4 in Appendix G. The mapping indicates that the
soil types at the site of the WWTP are classified as partially hydric.

Based on the wetlands mapping, which indicates that there are no wetlands at the site of the
WWTP, there are no expected impacts on wetlands.  The Authority will make all attempts to
minimize the impact on any ecologically sensitive areas during any construction activities.  All
work associated with the chosen alternative will be consistent with all applicable state and
federal regulations regarding wetlands.

III. EXISTING SEWAGE FACILITIES IN THE PLANNING AREA

III.A. SEWERAGE SYSTEMS IN THE PLANNING AREA

III.A.1 Location, Size and Ownership of Sewerage Facilities in the Planning Area

The Greenville Sanitary Authority WWTP provides wastewater treatment services for residents
of Greenville Borough, Hempfield Township and West Salem Township, and is located in
Hempfield Township at 183 Hamburg Road, Greenville, PA 16125. In 1992, the WWTP
underwent an expansion and upgrade of facilities to eliminate wet weather bypass flows and
effect phosphorous removal.  The project involved construction of new flocculating clarifiers,
chlorine contact tank, chemical feed, solids handling and aeration facilities.  Upgrades were
performed on primary clarifiers, trickling filters and digesters.  In 2004, new raw sewage grinders
were installed to replace the aging comminutors.
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The WWTP is owned by the Greenville Sanitary Authority and its operation is regulated by
National Pollutant Discharge Elimination System (NPDES) Permit No. PA0027367. The plant
discharges treated effluent to the Shenango River. The Greenville Sanitary Authority WWTP
was previously permitted for a treatment capacity of 2.8 MGD, but was rerated in 2014 to treat
average day flow of 4.0 MGD. The NPDES Permit was amended for the rerated hydraulic
capacity. The current rated hydraulic capacity of the plant is 4.0 MGD and the organic loading
capacity is 5,000 lb BOD/day. The NPDES permit will expire on January 31, 2017. The existing
NPDES permitted effluent limits are listed in Table 2:

Table 2: NPDES Permitted Effluent Limits of the WWTP

PARAMETER
CONCENTRATION (mg/l)

Average
Monthly

Average
Weekly

Instantaneous
Maximum Units

FLOW Monitor and Report -
TOTAL RESIDUAL CHLORINE 0.37 - 1.2 mg/l
CBOD5

May 1 through October 31 20 30 40 mg/l
November 1 through April 30 25 40 50 mg/l

TOTAL SUSPENDED SOLIDS 30 45 60 mg/l
AMMONIA NITROGEN

May 1 through October 31 7 - 14 mg/l
November 1 through April 30 21 - 42 mg/l

FECAL COLIFORM
May 1 through September 30 200/100 ml as a Geometric Mean #/100 ml
October 1 through April 30 2,000/100 ml as a Geometric Mean #/100 ml

TOTAL PHOSPHORUS 1 - 2 mg/l
TOTAL COPPER 0.017 - 0.042 mg/l

pH Not less than 6.0 nor greater than 9.0 Standard
Units

The general condition of the collector and interceptor sewers owned and maintained by the
Greenville Sanitary Authority is fair. The sewer system is aging, but no serious problems,
concerning breaks or blockages have occurred. Sewers are under constant inspection and
maintenance, and the Authority has completed televising of the entire system.  Much of the
sewers were built before the advent of present day construction materials and techniques and
several sewersheds have substantial quantities of infiltration and inflow.  Rehabilitation projects
are on-going and will continue to improve the infrastructure.  A summary of various pipe
diameters and the respective length of each throughout the Authority’s system are included in
Table 3.
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Table 3: Greenville Sanitary Authority Sewers

Pipe Diameter (in) Total Length (LF)

6 1,500
8 85,400
10 27,800
12 14,200
15 3,800
18 6,900
20 2,400
24 3,300
30 8,600

The general condition of the collector and interceptor sewers owned by the West Salem
Township Municipal Sewage Authority is good.  The West Salem sewage system was installed
in 2001, and is maintained by Greenville Borough. The sewer extension project into West
Salem Township resulted in the construction of three (3) pump stations.  A fourth pump station
was constructed in 2004 to serve St. Paul Homes.  The pump stations were taken over by the
Greenville Sanitary Authority in late 2006.  The pump stations are in good condition and will not
be a focus of this Special Study.

The general condition of the collector and interceptor sewers owned and maintained by the
Hempfield Township Municipal Authority is good. The Hempfield sewer system was originally
constructed in 1969, and since that time, numerous developer-built sewer extensions have been
constructed. The system consists of approximately 102,000 lineal feet of terra-cotta and PVC
collector sewers ranging in size from 8-inch to 10-inch and appurtenant manholes. There is
also a section of 2-inch pressure sewer for grinder pump operations.  There are no diversion
structures or pump stations associated with the Hempfield sewer system.

III.A.2 Narrative & Schematic Diagram of the Facility’s Basic Treatment Processes

The Greenville Sanitary Authority WWTP is operated under NPDES Permit No. PA0027367 and
discharges treated effluent to the Shenango River. The current rated hydraulic capacity of the
plant is 4.0 MGD and the organic loading capacity is 5,000 lb BOD/day. A schematic of the
existing basic treatment process of the WWTP is shown on Exhibit 6 in Appendix G, and the
existing site plan is shown on Exhibit 7 in Appendix G. The treatment process is outlined as
follows:

 Raw sewage enters the WWTP through the headworks facility.  The headworks consist
of two (2) comminutors (grinders) and four (4) influent pumps. There are no grit or
grease removal systems.

 The raw sewage pumps in the influent pump station pump wastewater to the primary
clarifiers for primary treatment.  The primary clarifiers are designed to remove
approximately 35% of the biological oxygen demand (BOD) and 50% of the total
suspended solids (TSS) from the incoming wastewater stream.  This immediate
reduction of the organic load on the WWTP has implications on the effectiveness and
capacity of the downstream treatment units. The tanks allow solids to settle while
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grease rises to the surface and is skimmed off. The sludge withdrawal system from the
primary clarifiers involves the gravity draining of the sludge hoppers located at the end of
the tank into a wet well which is located within the control building.

 After primary treatment, flow enters the trickling filter system, which includes the trickling
filter pump station and two (2) trickling filters.  The trickling filter pump station structure
includes a two-chamber wet well and three (3) pumps.  The arrangement of the wet well
and trickling filter effluent piping allow the trickling filters to be run in parallel or series
and the third pump can be operated to apply flow to either filter. During the expansion in
1992, the filters were made taller by constructing glass-fused-to-steel tanks on top of the
original concrete structures. The filter media is plastic.

 When flow has made its way through the trickling filter system, it enters the aeration
channel.  The blowers for the aeration system are housed within the trickling filter pump
station building.  Solids are returned to the aeration tank from the clarifiers as is done
with an activated sludge system.  The dissolved oxygen promotes the growth of
biological floc that substantially removes organic material.

 Following aeration, there are two (2) flocculator clarifiers.  These clarifiers provide the
final settling of the solids.  The waste sludge collected from the clarifiers is pumped to
the gravity belt thickener and then to the digesters.

 The WWTP currently utilizes chlorine gas disinfection.  Chlorine is stored in one-ton
cylinders and typically 2-3 full cylinders are on site.  The disinfection system primarily
consists of equipment that dissolves chlorine in a liquid solution that is discharged into
the front of the chlorine contact tank.

 Solids are pumped into the anaerobic digesters.  There are two (2) anaerobic digesters
that are generally run in series.  Waste sludge is first run through the sludge thickener
and then pumped into digester one.  After a period of digestion, sludge is transferred to
digester two. There are two (2) pumps that are used to mix the digesters and transfer
sludge from one digester to the other.

 Following digestion, sludge is dewatered. The WWTP utilizes two different methods for
sludge dewatering.  There is a belt filter press that was installed during the 1992
upgrade.  There are also covered sludge drying beds and uncovered drying beds.

 The high flow pump station conveys raw sewage flow that bypasses the influent pump
station during extreme wet weather events directly to the aeration tank.

III.A.3 Problems with Existing Facilities

There are various problems which carry significant concern in regards to the WWTP.  These
problems impact the effectiveness of the treatment processes and the overall capacity of the
WWTP. These problems, along with the age of the facilities, were the motivation behind the
development of this Special Study and the need to evaluate alternatives for the upgrade of the
treatment plant. Problems with the existing WWTP are outlined as follows:
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 Headworks

Problems associated with the plant begin at the headworks.  The influent pumps are
original to the plant, constructed in 1958, and the comminutors are in need of a rebuild.
Inorganic materials (rags, plastics, etc.) have always been in wastewater stream.
However, with the continuing development of disposable cleaning products like Swiffer®
products, Clorox Wipes® and other like products, more and more inorganic wastes that
do not belong in the wastewater stream are finding their way into the WWTP.
Furthermore, the WWTP has never had any grit or grease removal facilities.

Both the comminuted inorganic waste and grit enter the treatment units and find their
way throughout the process.  Debris that floats gets carried through the primary clarifiers
and into the trickling filters and beyond.  This could lead to their ultimate discharge to the
Shenango River, although there is a device within the chlorine contact tank that is
designed to catch any floatables that have made it through the process.  Debris that
sinks, including grit, tends to settle out in the primary clarifiers and ends up in the solids
disposal stream.  The sludge disposal process involves multiple stages of pumping
including digester mixing and transfer as well as pumping to the gravity belt thickener,
sludge drying beds and belt filter press. The grit causes wear on multiple sets of pumps
before it is finally removed from the system.

Significant problems also exist in regards to the wet well.  The wet well is located within
the main control building and gases are separated from the lab area by only a single
door.  The current National Fire Protection Association (NFPA) code considers that a
room without physical separation (a door is not considered physical separation) and
therefore depending on the ventilation provided, requires the lab and all adjacent rooms
to have explosion proof equipment or, at a minimum, hazardous location rated
equipment. While the electrical devices within the wet well area are explosion proof, all
devices must be appropriately rated and in good working order.  A spark from any
electrical component could cause an explosion of the off-gases from the raw sewage.  It
is important to note that the operators of the facility are aware of these hazards and work
diligently day-in and day-out to ensure that these potential hazards are minimized.
There are four gas detectors in the building that are checked and maintained regularly.
The operators are aware of what situations may lead to gas entering the control building
and conduct their operations accordingly.  While these concerns are closely monitored,
the danger and risk of an explosion will always exist within the control building without
significant modifications.

 Primary Clarifiers

In the last few years, mechanical failures of the primary clarifier’s sludge removal system
have led to significant downtime of each of the pairs of primary clarifiers.  When this
occurs, the trickling filters receive an increased BOD and TSS load for prolonged periods
of time.  This can affect their performance and ability to biologically remove the BOD and
TSS to the limits of the NPDES permit.  Fortunately, during both periods of mechanical
failure the other set did not fail as well.  However, this lack of redundancy and eventual
need to remove a pair from service to perform maintenance demonstrates a need to
expand the primary clarification capacity and add a third set of primary clarifier tanks.
An additional set of tanks will increase the effectiveness of the primary clarifiers in
removing BOD and TSS and will increase the capacity of the trickling filters.
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Because the sludge drains by gravity from the hoppers to the wet well, the pipes are
subject to clogging.  Furthermore, due to the depth of the sludge hoppers, the wet well is
very deep and obviously contains primary sludge.  Primary sludge has the same hazards
as raw sewage and per the current NFPA code shall be considered to be an explosion
hazard.  Again, as with the raw sewage wet well, this primary clarifier sludge wet well is
located within the building and not physically separated from the remainder of the
building. At minimum, and in addition to the physical separation required, some safety
modifications should be made to the wet well which would include the removal of the
steps into the wet well.

 Trickling Filters

The original concrete tanks are in fair condition but have a few locations that need some
repair work including the slide gates located on each tank.  The access stairs and
platform are in need of a professional abrasion blast and repaint due to the beginning
stages of corrosion.

The rehabilitation project completed in 1992 utilized the existing trickling filter wet well
structure to its fullest extent, but the building is extremely crowded.  In the early spring of
2010, a piping joint broke that was a part of the original structure from 1958.  This same
type of joint (lead and oakum) exists on the opposite side of the structure and could also
fail in the same way.  Furthermore, while the wet well structure is remarkably efficient in
utilizing its footprint and is currently meeting the needs of the WWTP, the pumps cannot
be removed without significant mechanical work including the removal of piping.  The
pumps have not been serviced since 1992 (other than routine type maintenance) and
the concrete wet well is beginning to show signs of deterioration above the water line.
Because maintenance of the pumps is so difficult due to lack of space and the
requirement to remove piping, there is good cause to replace the structure.

 High Flow Pump Station

Sewage bypasses occur only during extreme events of precipitation or mechanical
malfunction of equipment. The high flow pump station conveys raw wastewater flow that
bypasses the influent pump station during periods of high flow directly to the aeration
tank. The PADEP issued a permit for this as part of the 1992 expansion.  This process
is generally known as blending.  However, it is technically not blending because all flow
receives biological treatment. The blending method has saved the Authority from the
need for significant infrastructure to be constructed to fully treat the wet weather flow,
and as the last 20 years of operational data confirms, it is a dependable method to meet
discharge limits.  However, this blending method of treatment has not been permitted by
the PADEP for many (if any) other locations throughout the Commonwealth.

Through an upgrade of other plant components including the headworks, influent pump
station, primary clarifiers and trickling filter pump station, the need for the high flow pump
station should be drastically reduced, as the WWTP would have the ability to convey
more flow through the full treatment process.  However, the high flow pump station
should remain in service to handle extreme wet weather events.  The pumps in the high
flow pump station are aging and could be replaced or rebuilt.  The instrumentation and
controls could also be replaced with modern equipment.  The addition of a magnetic flow
meter would be a benefit for tracking the quantity of flow that is blended.



Greenville Sanitary Authority 14
Act 537 Plan Special Study
Ref. No. 123-66 April 2016

 Aeration

There are no significant problems with the aeration unit at this time.

 Flocculator Clarifiers

One of the flocculators has a sludge collector mechanism that is in need of repair, but
the unit is still operating.  No significant modifications or additions are required for the
clarifiers.

 Disinfection

The chlorine injection equipment is aging.  Additionally, if gas chlorine disinfection is
maintained, this equipment should be replaced.  Chlorine is a very aggressive oxidant
and as such is very dangerous to life.  The amount of chlorine stored on-site has the
potential to cause a serious emergency.  The WWTP is equipped with safety equipment
to alert of a spill but this alone will not prevent one. There are much safer methods
available to disinfect wastewater, and these methods will be assessed as part of the
upgrade project.

 Solids Digestion

The biggest concern with the digesters is the decant lines.  There are multiple pipes that
penetrate each digester at different levels that are used to decant the clear liquid from
the top.  This operation concentrates the solids so that dewatering can be more efficient.
The potential problem comes from the fact that the digesters produce bio-gas, a highly
explosive gas similar in properties to natural gas.  If a valve is opened for a decant pipe
that is above that water line, this bio-gas will enter the facility.  Again, as discussed
earlier, the control building is equipped with four gas detectors; however, the detectors
will only warn of an issue, not prevent one. Also, an exterior ladder without a cage is
used to access the roof of the control building and digester lids. This ladder is very
treacherous in winter weather and should be replaced with an outdoor staircase.

 Sludge Dewatering

The belt filter press was installed as part of the 1992 upgrade and is generally in good
condition.  However, at 20 years old, the belt press requires more frequent maintenance.
The drying beds are utilized to their fullest extent throughout each year.  It should be
considered to construct a roof structure over the open beds to improve their performance
and achieve greater throughput.  Consideration should also be given to the construction
of more drying beds.  As a comparison, the belt filter press can achieve a solids
concentration of approximately 20%; whereas the drying beds achieve solids
concentrations approaching 90%.  Therefore, when belt filter press sludge is hauled from
the WWTP, 80% of the weight is water; and when drying bed sludge is hauled, only 10%
of the weight is water.
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 Electrical System

The electrical equipment is aging, and in some cases, does not meet current code.  The
operators have little choice but to use the electrical room at the WWTP as office space,
but electrical rooms were not designed to be used this way.  Clearances from electrical
gear require unobstructed space in front of cabinets.  Additionally, it is recommended
that changes be made that will declassify the space as requiring explosion proof
equipment.

 Mechanical Systems

The internal drain plumbing of the control building is in need of replacement, as identified
in the 5-year capital improvement plan.  The cast iron drain lines are corroding and
failing.  Furthermore, potable and process water lines and valves are in need of
replacement.  Sump pumps throughout the plant are in need of replacement.  The
pneumatic system is in need of rehabilitation; portable type compressors are used that
are not as robust as the service requires.

 Stormwater Controls

Currently site rain water enters the WWTP.  Roof conductors, sump pumps and yard
drains are all connected to the WWTP.  As there is more and more scrutiny from the
PADEP on separating storm water flow from sanitary flows, these cross connections
should be removed and a storm water control system should be constructed.

III.A.4 Scheduled or In-progress Upgrading or Expansion of Treatment Facilities

There are no scheduled or in-progress upgrades planned for the Greenville Sanitary Authority
WWTP.  It is the goal of this Special Study to assess the ability of the plant to meet the sewage
treatment needs of its regional customer base.  This Special Study will evaluate alternative
technologies and will make recommendations for the upgrade of the WWTP.

III.A.5 Operation & Maintenance Requirements for Small Flow Treatment Facility
Systems

There are no small flow sewage treatment facilities located in Greenville Borough, Hempfield
Township or West Salem Township.  Therefore, the municipalities do not have any operation
and maintenance requirements for such facilities.

III.A.6 Disposal Areas

The Greenville Sanitary Authority WWTP discharges treated effluent to the Shenango River.

III.B. ON-LOT SEWAGE DISPOSAL SYSTEMS IN THE PLANNING AREA

Discussion of individual or community on-lot sewage treatment facilities within Greenville
Borough, Hempfield Township and West Salem Township is not included in this Special Study.
Discussion of on-lot systems does not pertain to the planning required for the upgrade of the
WWTP.
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III.C. WASTEWATER SLUDGE AND SEPTAGE GENERATION, TRANSPORT AND
DISPOSAL METHODS

III.C.1 Location of Sources of Wastewater Sludge or Septage

Sludge is generated from wastewater treated at the WWTP.  Solids are pumped into the
anaerobic digesters.  There are two (2) anaerobic digesters that are generally run in series.
Waste sludge is first run through the sludge thickener and then pumped into digester one.  After
a period of digestion, sludge is transferred to digester two.  Following digestion, sludge is
dewatered.  The WWTP utilizes two different methods for sludge dewatering.  There is a belt
filter press that was installed during the 1992 upgrade.  There are also covered sludge drying
beds and uncovered drying beds.

III.C.2 Quantities of the Types of Sludges or Septage Generated

Table 4 presents the monthly biosolids production at the WWTP for the operating year 2014.

Table 4: WWTP Biosolids Production in the Operating Year 2014

Month Dry Tons of Biosolids

January 9.48
February 5.31

March 10.50
April 26.96
May 7.60
June 17.67
July 26.13

August 21.12
September 18.21

October 16.11
November 10.51
December 8.66

TOTAL 178.23

III.C.3 Present Disposal Methods, Locations, Capacities and Transportation Methods

Illegal or improper sludge disposal methods have the potential to cause environmental damage
and introduce public health hazards.  Sludge must be deposited at sites approved and permitted
by the PADEP or at permitted sewage treatment plants capable of receiving sludge.  The
Authority disposes sludge produced to the Carbon Limestone Landfill in Lowellville, Ohio.
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IV. FUTURE GROWTH AND LAND DEVELOPMENT

IV.A. MUNICIPAL AND COUNTY PLANNING DOCUMENTS ADOPTED PURSUANT TO
THE PENNSYLVANIA MUNICIPALITIES PLANNING CODE (ACT 247)

IV.A.1 Land Use Plans and Zoning Maps

As previously stated, the Greenville Sanitary Authority WWTP provides regional wastewater
treatment service to residents in Greenville Borough, Hempfield Township and West Salem
Township.  It is important to note that the upgrade of the WWTP will not change the land use or
zoning of any of the tributary communities.  All construction work will occur at the site of the
existing WWTP, which is located in an industrial zoned area in Hempfield Township.  Therefore,
discussion of land use plans and zoning maps that identify residential, commercial, industrial,
recreational and open space areas is not relevant to the development of the Special Study. For
planning completeness and future reference, however, the following summarizes the zoning
districts in each tributary community.

Greenville Borough zoning districts, as shown on the Greenville Borough Zoning Map in
Appendix H and established in the Greenville Borough Zoning Ordinance, are outlined as
follows:

 Residential Zoning District (R-1) – To provide a zoning district in which the predominate
use will be single-family homes with height and area regulations establishing an intensity
of land use designed to effect low density residential development therein.

 Residential Family Zoning District (R-2) – To provide a zoning district in which the
predominate use will be residential with height and area regulations establishing an
intensity of land use designed to encourage the proper development of single and two-
family dwellings.

 Residential Medium Density Zoning District (R-3) – To provide a zoning district in which
the predominate land use will be residential and provide for dwelling unit types and
densities that permit the development of single-family and two-family dwellings and
encourage the construction of medium density, multi-family developments.

 Public Institutional Zoning District (PI) – To provide a zoning district that encourages the
development of public institutional type uses in an environment conducive to such
development and protected from the intrusions of commercial development.

 Commercial – Residential Zoning District 1 (CR-1) – To provide a zoning district which
will permit a mixture of commercial and residential uses, encourage reuse and
improvement of existing buildings and encourage business development of properties so
influenced by adjacent major thoroughfares and historical development patterns while
minimizing impact on residential development, encouraging appropriate residential
development, and discouraging commercial development more appropriate for the
Central Business Zoning District.

 Commercial – Residential Zoning District 2 (CR-2) – To provide a zoning district which
will permit a mixture of commercial and residential uses, encourage reuse and
improvement of existing buildings and encourage business development of properties so
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influenced by adjacent major thoroughfares and historical development patterns while
minimizing impact on residential development, encouraging appropriate residential
development, and discouraging commercial development more appropriate for the
Central Business Zoning District.

 Central Business Zoning District (C) – To provide a zoning district in which will be
encouraged the development of an attractive, functional and efficient central shopping
and business district containing offices and retail service establishments serving the
entire community.

 Light Manufacturing Zoning District (LM) – To provide a zoning district which shall:
encourage the establishment and maintenance of business and industrial
establishments for the manufacture, assembly, compounding, processing or storage of
products; prohibit industrial uses and other uses which are clearly noxious or offensive
by reason of odor, smoke, gas vibration, or noise; prohibit residential uses (unless
accessory to another use) for the purpose both of preserving the area for its appropriate
use.

 Industrial Zoning District (I) – To provide a zoning district which shall: encourage the
establishment and maintenance of industrial establishments for the manufacture,
assembly, compounding, processing or storage of products; prohibit industrial uses and
other uses which are clearly noxious or offensive by reason of odor, smoke, gas,
vibration, or noise; prohibit residential uses for the purpose both of preserving the area
for its appropriate use and for preventing the location of dwelling units in an area
inappropriate for residential use.

Hempfield Township zoning districts, as shown on the Hempfield Township Zoning Map in
Appendix H and established in the Hempfield Township Zoning Ordinance, are outlined as
follows:

 Residential – Rural Residential & Agriculture (R-1) – Low density rural residential for the
purpose of promoting and maintaining agricultural uses of land.

 Residential – Single Family (R-2) – Medium density to provide a balance of available
housing and moderate land use.

 Residential – Multi Family (R-3) – Moderate to higher density to provide quality housing
at higher densities, concentrate housing in locations where infrastructure is or can be
made available, and to provide a buffer between land use types such as residential and
business/commercial.

 Commercial (C) – Higher intensity of use to concentrate commercial uses in areas where
adequate apace is available.

 Industrial (I) – Provide areas for existing industry to continue and new industries to grow,
and avoid residential uses to avoid conflicts.

 Mixed-use (B) – Provide a mixed-use zone to include self-contained indoor industry and
office uses and promote the reuse of residential structures for offices and small-scale
industry for the purpose of maintaining rural character.
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West Salem Township does not have any land use or zoning requirements, as shown on the
Mercer County Municipalities with Zoning map in Appendix H.

IV.A.2 Zoning & Subdivision Regulations

Zoning and subdivision regulations that establish lot sizes predicated on sewage disposal
methods is not discussed in this Special Study, because on-lot systems are not a concern of the
Special Study and there is ample room at the site of the existing plant to construct the upgrades.

IV.A.3 Limitations Related to Floodplain, Stormwater Management and Special
Protection Areas

Certain regulations exist in regards to floodplains, stormwater management, and special
protection (Chapter 93) areas for the protection of citizen health, safety and welfare, as well as
the surrounding environment.  Floodplain regulations, stormwater management planning and
special protection area regulations are identified below.

 Floodplain Regulations

A flood occurs when the capacity of a stream channel to convey flow within its banks is
exceeded and water flows out of the main channel onto and over the adjacent land.  This
adjacent land is known as the floodplain.  In regulating floodplains, the standard is the
100-year flood, the flood that is defined as having a 1% chance of being equaled or
exceeded during a given year.  Pennsylvania Code regulations set forth limitations
related to floodplains.  These regulations prohibit encroachments and obstructions,
including structures, in the regulated floodway without first obtaining a state Water
Obstruction and Encroachment permit.  The floodway is the portion of the floodplain
adjoining the stream required to carry the 100-year flood event with no more than one
(1) foot increase in the 100-year flood level due to encroachment in the floodplain
outside the floodway.  Floodplain regulations, such as elevating a first floor level above
the 100-year floodplain and obtaining necessary local, state and federal permits for
construction in these areas, exist for the preservation of citizen well being.  Floodplain
resources are of significant importance and are vital for maintaining the floodplain
ecosystem, and the primary environmental policy in regards to floodplains is the
protection of floodplain resource values. Floodplain management focuses on
preventative and corrective measures to reduce flood damage.

A review of the floodplain mapping on Exhibit 5 in Appendix G reveals that the entire site
of the WWTP is located within a floodplain area. During the 1992 expansion of the
WWTP, the Pittsburgh District of the Army Corps of Engineers (ACoE) provided
information regarding flood elevations.  The 100-year flood elevation at the WWTP was
computed by the ACoE to be 939.0 NGVD, and the 25-year flood elevation was
estimated to be 937.0 feet.  The 10 and 50-year elevations were estimated to be
approximately 936.0 and 938.0 feet, respectively. Design requirements for wastewater
treatment facilities are contained in the PADEP’s Domestic Wastewater Facilities
Manual. In regards to flood protection, the manual states that treatment plant structures,
electrical and mechanical equipment shall be protected from physical damage by the
100-year flood, and that treatment plants should remain fully operational and accessible
during the 25-year flood.  The design of the WWTP was based on the 25-year flood
frequency of 937.0 feet to maintain process operation. The facility is protected from 100-
year floods by floor elevations being set no lower than an elevation of 939.0 feet.
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Impacts on floodplains will be minimized to the greatest extent possible, and all
construction activities will follow all local, state, and federal regulations regarding
floodplains during any proposed upgrades at the WWTP.

 Stormwater Management Regulations

Stormwater runoff is the result of precipitation from rain or melting snow that does not
soak into the ground where it falls.  It then flows over impervious surfaces (i.e., building,
parking lots, driveways, sidewalks, streets, etc.), carrying silt and sediment, litter and
debris, and non-point source pollutants such as insecticide, pesticides, solvents, motor
oil and other automotive fluids which can degrade ecosystems.  Stormwater can result in
flooding, property damage and environmental degradation. The Stormwater
Management Act of 1978, Act 167, as amended, encourages planning and management
of stormwater runoff throughout a watershed which is consistent with sound water and
land use practices.  Stormwater management has been traditionally defined as
measures used by property owners and local governments to limit the amount of
stormwater runoff from urban development and control the path of runoff.  Stormwater
management has also recently included water quality considerations.  Concerns of
flooding and accelerated erosion are introduced through land development from a
permeable, vegetated condition to an impervious, paved condition.  The major goal of
stormwater management is to protect health, safety, the environment and property from
damage. Pursuant to Act 167, the Mercer County Stormwater Management Plan was
developed to outline methods to control the flow of stormwater throughout the County.

The construction of the WWTP upgrade project will result in an increase of impervious
surface area at the site of the WWTP. Furthermore, site rain water currently enters the
WWTP treatment process.  Roof conductors, sump pumps and yard drains are all
connected to the process.  As there is more and more scrutiny from the PADEP on
separating storm water flow from sanitary flows, these cross connections should be
removed and a storm water control system should be constructed during the WWTP
upgrade. The construction of the project identified within this Special Study will follow all
applicable local, state and federal stormwater regulations.

 Special Protection Areas

The WWTP discharges treated effluent to the Shenango River.  The Pennsylvania Code,
Title 25, Chapter 93 (Water Quality Standards) contains classifications of every stream
in Pennsylvania and orders and promotes their protection.  These standards, set by the
PADEP to establish the water quality standards for each stream, are based upon
designated water uses which are protected under the Pennsylvania Clean Streams Law.
Chapter 93 classifies the Shenango River as a warm water fishery (WWF).  Chapter 93
defines a WWF as a stream used for the maintenance and propagation of fish species
and additional flora and fauna that are indigenous to a warm water habitat.

It is a goal of this Special Study to improve the water quality of the Shenango River to
support aquatic life.  The PADEP defines high quality (HQ) and exceptional value (EV)
waters as streams or watersheds that have excellent quality waters and features that
require special water quality protection measures.  It is important to note that the
planning area is not located within a HQ or EV watershed, but a major goal of this
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Special Study is to protect the waters of the Commonwealth through the preservation of
the overall drainage basin.  All attempts will be made to minimize the impact on any
ecologically sensitive areas during any construction activities.

IV.B. LAND USE AND FUTURE GROWTH

IV.B.1 Existing Development

In order to adequately account for the hydraulic and organic loading requirements of the WWTP,
an inventory of existing development in Greenville Borough, Hempfield Township and West
Salem Township is provided in Table 5, presented as customer counts.

Table 5: Existing EDUs

Community Current EDUs

Greenville Borough 2,343
Hempfield Township 1,167
West Salem Township 527
TOTAL 4,037

It was determined that an average residential customer who uses 3,520 gallons of water per
month represents one equivalent dwelling unit (EDU). Based on historical water use records,
the 4,037 customers served by the Authority equates to 7,396 EDU’s.

The largest contributor located within the Authority’s service area is the St. Paul’s Continuing
Care Community.  The community contains independent living apartments and homes, as well
as assisted living facilities, and provides care to thousands of residents. St. Paul’s has a
significant impact on planning within the Authority’s service area.

In a service area with minimal inflow and infiltration, the flow contribution from existing
development in each community would generally be based on the total flow at the plant divided
by the number of EDUs served in each community.  However, the WWTP experiences high
flows during wet weather events and a large portion of this flow results from inflow and
infiltration. This must be considered in the sizing of equipment and various components of the
treatment plant during the upgrades. Therefore, this Special Study defines flows from existing
development as the maximum three-month average flow from past five years, 3.179 million
gallons per day (MGD).

IV.B.2 Land Use Designations Established Under the Pennsylvania Municipalities
Planning Code

The upgrade of the WWTP will not change the land use at the site.  All work will be completed
within the boundaries of the existing WWTP site.

IV.B.3 Future Growth Areas and Population Projections

Future growth will affect design flows which contain capacity to serve future development
throughout the planning period.  The design flows incorporate flows from existing development,
planned development and future growth. There is no major planned development in any of the
tributary municipalities, with the exception being the St. Paul’s Continuing Care Community. St.
Paul’s has indicated it has plans to expand its facilities, but no details were provided and the
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growth EDUs resulting from that project are not provided herein. However, the WWTP has
adequate capacity to treat additional flow. A summary of future growth areas with EDU and flow
projections in each community is outlined in Table 6.

Table 6: Future Growth Projections

Community
Annual
Growth
EDUs

Total Growth
EDUs 20 Years

Average
Household Size*

Flow
Projections

(gpd)**
Greenville Borough 2 40 2.29 9,160
Hempfield Township 25 500 2.34 117,000
West Salem
Township

2 40 2.28 9,120

TOTAL 29 580 ----- 135,280
*Average household size information was obtained from 2010 census data.
**Flow projections were calculated based on DEP’s planning suggestion of 100 gpd/capita x Average Household Size x No. of
EDUs.

IV.B.4 Limitations for Use of Land and Water Resources

There are no expected impacts on land use and water resources including public ground or
surface water supplies, recreational water use areas, groundwater recharge areas, industrial
water use, and wetlands.  Therefore, zoning, subdivision regulations, and existing plans relating
to development and use of these resources are not discussed in this Special Study.

IV.B.5 Sewage Planning for Future Growth

As previously mentioned, the design flows for the WWTP upgrade incorporate flows from
existing development, planned development and future growth.  There is no planned
development in any of the tributary communities, so the design flow is based solely on existing
development and future growth. The maximum three-month average flow during the past five
years, 3.179 MGD, is the flow contribution from existing development.  As determined in Section
IV.B.3, the flow contribution from future growth over the next 20-year planning period is 0.135
MGD. The total projected flow is 3.314 MGD, less than the permitted capacity of 4.0 MGD.  All
proposed upgrades will be designed based on average day design flow of 4.0 MGD, which will
provide sufficient capacity to meet existing and projected hydraulic loadings on the plant.

V. IDENTIFICATION OF ALTERNATIVES TO PROVIDE NEW OR
IMPROVED WASTEWATER DISPOSAL FACILITIES

V.A. CONVENTIONAL COLLECTION, CONVEYANCE, TREATMENT AND DISCHARGE
ALTERNATIVES

V.A.1 Potential for Regional Wastewater Treatment

The existing Greenville Sanitary Authority WWTP provides regional wastewater treatment for
Greenville Borough, Hempfield Township and West Salem Township.  The Authority’s multi-
jurisdictional system has the potential to expand if the need for such a system exists in the
future, but expanding the system to serve a larger regional service area is not a goal of this
Special Study.
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V.A.2 Potential for Extension of Existing Sewage Facilities

There are no current areas in need of new or improved sewage facilities.  This Special Study
was developed for the upgrade of the WWTP and there is no current need to extend public
sewage service.

V.A.3 Potential for Continued Use of Existing Municipal or Non-Municipal Sewage
Facilities

The sanitary sewer system is aging, but no serious problems, concerning breaks or blockages
have occurred. The condition of the existing sewage collection and conveyance systems is
such that there is potential for continued use of those facilities, as is the intent of this Special
Study. While much of the sewers were built before the advent of present day construction
materials and techniques, and several sewersheds have substantial quantities of infiltration and
inflow, the sewer maintenance program is ongoing and involves inspection with cleaning.
Repairs are performed as needed, as are annual rehabilitation projects for reduction of
infiltration and inflow. Furthermore, Greenville Borough owns and operates a sewer jet truck
and a camera truck.  All known trouble spots in the collection system that require cleaning,
televising, and maintenance were done periodically and also on an emergency basis. The
Authority has completed televising of the entire sewer system and repairs have been prioritized.
The Authority continues to assess the need for further rehabilitation in the sewer system.

The West Salem and Greenville Borough pump stations are in good condition and are checked
daily to record rain fall, flow data, pump hours and the condition of the wet well.  Pump station
generators are also checked and information is recorded such as fuel level, run hours and
control panel alarm system status.

The WWTP has demonstrated exceptional performance since completion of the last significant
upgrade.  However, the trickling filters and flocculator clarifiers are nearly 25 years old.  The
headworks, primary clarifiers, and trickling filter pump station are over 50 years old, far beyond
the reasonable operating life of these facilities.  The Greenville Sanitary Authority has taken a
proactive approach to project planning.  An upgrade project is necessary to replace the aging
infrastructure of the plant and allow it to continue to produce high quality treated effluent.

V.A.4 Repair or Replacement of Existing Collection and Conveyance System
Components

As previously discussed, the existing collection and conveyance facilities are generally in fair to
good condition and will not be altered through the implementation of the Special Study.  The
sewer maintenance program is ongoing and involves inspection with cleaning and repairs
performed as needed, as well as annual rehabilitation projects. The pump stations are in good
condition and are inspected daily. This Special Study was developed for the upgrade of the
WWTP and there is no current need to repair or replace existing collection and conveyance
system components.

V.A.5 Need for Construction of New Community Sewage Systems

As previously discussed, there is no current need to install new sewer system components.  The
sewer maintenance program involves inspection with cleaning and repairs performed as
needed, as well as annual rehabilitation projects. This Special Study was developed for the
upgrade of the WWTP to replace aging treatment components which are far beyond their
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reasonable operating lives. The alternatives were developed to address WWTP improvements
required to extend the life of the facility for the next 20 years at a minimum.  The permitted
hydraulic and organic loading capacities of the WWTP are 4.0 MGD and 5,000 lb BOD/day,
respectively.  Minimal growth is anticipated.  The existing and projected loadings are well within
the permitted capacities.  All proposed upgrades will be designed based on the permitted
capacities.

The alternatives evaluated for the WWTP improvements are as follows:

1. Alternative 1 – Continued use of the Trickling Filter/Solids Contact (TF/SC) Process
2. Alternative 2 – Convert existing TF/SC to Membrane Bioreactor (MBR)
3. Alternative 3 – Construct new Sequencing Batch Reactor (SBR)
4. Alternative 4 – Construct new Headworks Facility

The alternatives are discussed in further detail as follows:

Alternative 1

Alternative 1 involves continued to use of the existing Trickling Filter/Solids Contact (TF/SC)
process, while replacing equipment as necessary to extend the life of the existing facilities.
The proposed treatment schematic and site plan for Alternative 1 are shown on Exhibits 8
and 9 in Appendix G, respectively. Alternative 1 does not include any denitrification.
Therefore, an additional project would be required in the future if total nitrogen limits were
imposed. The estimated cost for providing denitrification capacity is $4,000,000 to
$7,000,000.  Alternative 1 includes the following items:

1. New headworks facility
 Automatic bar screen
 By-pass static bar screen
 Grit removal basin

2. Raw sewage pump station – wet well/dry well design
3. Primary clarifier flow distribution box
4. New primary clarifier. The WWTP requires an additional primary clarifier to provide

adequate redundancy for system maintenance.
5. Replacement of existing primary clarifier equipment
6. New sludge pumps
7. Removal of existing comminutors, raw sewage pumps and piping
8. Seal primary sludge well from building to eliminate building exposure to hazardous

environment
9. New trickling filter pump station.  The existing pump station is over 50 years old, and

it does not allow for pump removal without disassembly of discharge piping.
10. Trickling Filter improvements – replace trickling filter media and distributor arm
11. Replace flocculator clarifier equipment
12. UV disinfection

 Convert chlorine contact tank to UV disinfection
 Construct UV lift station.  UV facilities to be constructed above the 100-yr

flood elevation.  The UV lift station will isolate the entire gravity flow portion of
the WWTP from the flood backwater, thus maintaining plant peak treatment
capacity during flood conditions.
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13. Digester improvements.  The existing anaerobic digesters have no mixing system.
Lack of mixing results in settling of sludge (reduced capacity) and reduction in
process efficiency.
 Digester cleaning
 New digester mixing system
 Seal supernatant sumps
 Digester lid repair, if required

14. Sludge drying bed improvements
 Cover existing drying beds
 Construct new drying beds

Alternative 2

Alternative 2 proposes conversion of the existing TF/SC process to the Membrane
Bioreactor (MBR) process. The proposed treatment schematic and site plan for Alternative
2 are shown on Exhibits 10 and 11 in Appendix G, respectively. This alternative repurposes
all of the existing tankage, while converting to a more efficient and operationally flexible
secondary treatment process.  Alternative 2 was developed to provide treatment capacity for
potential future total nitrogen limits.  Alternative 2 includes the following items:

1. New headworks facility – screening and grit removal (same as Alternative 1)
 All influent flow up to 6.25 MGD will be pumped to a fine screen facility

located near the existing flocculator clarifiers (proposed MBR tanks).
 Flow in excess of 6.25 MGD will be pumped to the flow storage basins.  The

existing trickling filter tanks will be converted into flow storage.
2. Fine screen building
3. Flow storage tanks

 TF tanks will be converted into flow storage tanks.
 Flow storage tanks will drain to the existing TF pump station which will pump

stored volume to the fine screens once flow drops below 6.25 MGD.
4. MBR – existing flocculator clarifiers to be converted into MBRs.
5. Sludge holding tanks.  The existing primary clarifiers will be converted into sludge

holding tanks.
6. Aerobic digesters.  The existing anaerobic digesters will be converted into aerobic

digesters.
7. Chlorine disinfection – No disinfection improvements are proposed.  MBR effluent

typically does not require disinfection.  The contact tanks and chlorine system will
remain to ensure that permit limits are met.

8. Sludge drying bed improvements
 Cover existing drying beds
 Construct new drying beds

Alternative 3

Alternative 3 proposes a new process, the Sequencing Batch Reactor (SBR) Process. The
proposed treatment schematic and site plan for Alternative 3 are shown on Exhibits 12 and
13 in Appendix G, respectively. This alternative proposes construction of a new, more
efficient and operationally flexible WWTP.  The existing WWTP will only be used for solids
handling and disinfection. Alternative 3 was also developed to provide treatment capacity
for potential future total nitrogen limits.  Alternative 3 includes the following items:
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1. New headworks facility – screening and grit removal (same as Alternative 1)
2. SBR – Construction of 4, 151’ x 51’ x 20’ SBR basins
3. Tertiary filtration. Drum filters are proposed to achieve existing phosphorus limits.
4. Sludge holding tanks.  The existing primary clarifiers will be converted into sludge

holding tanks.  SBR sludge to be wasted to these tanks prior to thickening.
5. Aerobic digesters.  The existing anaerobic digesters will be converted into aerobic

digesters.
15. UV disinfection

 Convert chlorine contact tank to UV disinfection
 Construct UV lift station.  UV facilities to be constructed above the 100-yr

flood elevation.  The UV lift station will isolate the entire gravity flow portion of
the WWTP from the flood backwater, thus maintaining plant peak treatment
capacity during flood conditions.

6. Sludge drying bed improvements
 Cover existing sludge drying beds
 Construct new sludge drying beds

Alternative 4

Alternative 4 involves the construction of only a new headworks facility.  The new
headworks facility would include an automatic bar screen, a by-pass static bar screen, and a
grit removal basin.

The advantages and disadvantages for each alternative are provided in Table 7.

Table 7: Alternatives Evaluation

Alternative Advantages Disadvantages

1
(Existing
TF/SC)

 Process is familiar to plant
staff

 Simple operation

 Difficult upgrade for future denitrification
 Limited process control
 Need to pump twice

2
(MBR)

 Good process control
 Denitrification capacity

included
 Automated operation
 Small footprint
 Fully utilizes existing tanks

 High cost equipment
 Need to pump twice
 Complex manual operation
 Flow storage basin required

3
(SBR/Tertiary

Filters)

 Good process control
 Denitrification capacity

included
 Automated operation
 Pump only once

 Large footprint
 Complex manual operation
 Drum filters required to meet phosphorus

limit
 Does not use all existing tanks

4
(Headworks)  Maintains existing process  Does not address needs
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V.A.6 Use of Innovative or Alternative Methods of Collection and Conveyance

There exists a need to develop alternative wastewater systems in areas where the
implementation of conventional systems is impractical, uneconomical, or unfeasible.  Alternative
methods of collection and conveyance are not discussed in this Special Study, as this Special
Study was developed for the upgrade of the WWTP.  The existing collection and conveyance
facilities are generally in fair to good condition and will not be altered through the
implementation of the Special Study.

V.B. USE OF INDIVIDUAL SEWAGE DISPOSAL SYSTEMS

The Pennsylvania Code defines an individual sewage system as a system of piping, tanks or
other facilities serving a single lot and collecting and disposing of sewage in whole or in part into
the soil or into waters of the Commonwealth or by means of conveyance to another site for final
disposal.  Individual onsite wastewater treatment/disposal systems have evolved to provide
installations that are capable of producing a disinfected effluent.  Onsite system technologies
are able to remove settleable solids, floatable grease and scum, nutrients and pathogens from
wastewater.  This capability outlines the importance of such systems to protect human health
and environmental resources.  However, system owners are often not likely to repair or replace
older on-lot systems if sewage pollution is not evident on the property.  This is a key concern of
individual on-lot system installations.

The installation or repair of on-lot systems is not a goal of this Special Study, as it was
developed for the upgrade of the WWTP.  The upgrade of the plant will allow it to function for
years to come, providing public sanitary sewage service to residents of Greenville Borough,
Hempfield Township and West Salem Township, and eliminating concerns related to on-lot
sewage disposal.

V.C. USE OF SMALL FLOW SEWAGE TREATMENT FACILITIES

A small flow sewage treatment facility (SFSTF) is designed to treat wastewater from a single-
family residence.  Like a full scale, community wide sewage treatment facility, SFSTF systems
require an NPDES permit and must meet the limits of the permit before discharging treated
effluent into a stream or other discharge point.  They can treat up to 2,000 GPD.  Small flow
treatment facilities may only be used when on-lot disposal systems do not and cannot be
expected to function satisfactorily because of soil, geologic and groundwater conditions, or there
is no public sanitary sewage service availability in a municipality.

The use of small flow sewage treatment facilities was not considered in this Special Study.  The
upgrade of the WWTP will provide it with adequate capacity to treat wastewater flow from
Greenville Borough, Hempfield Township and West Salem Township. This is much more
desirable than the installation of small flow sewage treatment facilities.

V.D. USE OF COMMUNITY LAND DISPOSAL ALTERNATIVES

Community land disposal alternatives are similar to individual on-lot sewage disposal systems,
in that many of the same technologies exist on a larger scale to serve several homes or an
entire community.  They allow for primary settling in a community septic tank or tanks for the
removal or solids and grit from the wastewater.  However, when disposal beds become plugged
by solids, there may be little or no room for expansion.  Many of the same restrictions apply to
community wide systems as they do to individual systems.  Soil and site suitability must be met
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and hydrogeologic characteristics must be evaluated.  Site suitability is an important factor in
the consideration of a community land disposal alternative.  It is often based on many soil,
geologic, and topographic limitations.  The majority of the areas are limited in size and not
sufficiently large enough to serve an entire community’s sewage disposal needs.

The use of community land disposal alternatives was not considered in this Special Study,
based on the same principals as the use of an individual on-lot sewage disposal system.  The
upgrade of the WWTP will allow it to function for years to come, providing public sanitary
sewage service to residents of Greenville Borough, Hempfield Township and West Salem
Township, and eliminating concerns related to on-lot sewage disposal.

V.E. USE OF RETAINING TANK ALTERNATIVES

Retaining tanks or holding tanks are designed and maintained on the basis of ultimate disposal
of sewage at another site and can be installed as a short term solution to malfunctioning on-lot
systems in either residential or commercial applications.  They require a permit issued by a
municipality’s sewage enforcement officer (SEO) and require specified operation and
maintenance activities to prevent public health or environmental hazards.  The tanks require
frequent pumping and cleaning, requiring property owners to contract with septage hauling
companies to periodically pump their tanks.  These companies use pumper trucks to haul the
waste from the property and dispose of it at a site approved by the PADEP.  Holding tanks must
only be used when the construction of a municipal system is imminent and no other alternative
exists to correct malfunctioning systems.

The use of retaining tank alternatives was not considered in this Special Study and is not
recommended for implementation as a sewage disposal alternative in the Authority’s tributary
municipalities.  This alternative would require the installation of a multitude of retaining tank
systems and is extremely labor-intensive, as weekly pumping of the tanks would be required
through municipal ordinances or other regulation to maintain functionality of the systems.  The
goal of this Special Study, rather, is to maintain public sanitary sewage service as the means of
sewage disposal through the upgrade of the Authority’s WWTP.

V.F. SEWAGE MANAGEMENT PROGRAMS

Sewage Management Programs are developed for use in communities where on-lot sewage
disposal systems are installed and regularly maintained.  They set guidelines for the operation
and maintenance requirements for on-lot systems to ensure the future operational ability of such
systems.  This Special Study was developed for the upgrade of the WWTP and a sewage
management program was not considered.

V.G. NON-STRUCTURAL COMPREHENSIVE PLANNING ALTERNATIVES

Non-structural comprehensive planning alternatives that can be undertaken to assist in meeting
existing and future sewage disposal needs were not considered in this Special Study.

V.H. NO ACTION ALTERNATIVE

It can be assumed that the likelihood of contamination of the waters of the Commonwealth and
the associated public health risks and environmental impacts will increase if a no-action
alternative is undertaken.  This, in turn, may impact growth potential, community economic
conditions, recreational opportunities, and other environmental and public health considerations.
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The Greenville Sanitary Authority has taken a proactive approach to project planning.  An
upgrade project is necessary to replace the aging infrastructure of the plant and allow it to
continue to produce high quality treated effluent. The proactive desire to address the needs at
the plant is the primary motive for the development of this Special Study.  A “No Action
Alternative” is not available for consideration.

VI. EVALUATION OF ALTERNATIVES

VI.A. CONSISTENCY DETERMINATION

According to Act 537, all technically feasible sewage facility alternatives must be evaluated for
consistency with certain acts, programs and policies.  The technical alternatives for the upgrade
of the treatment facility were evaluated for the necessary consistency areas summarized below.

1. Consistency with Sections 4 and 5 of the Clean Streams Law or Section 208 of the
Clean Water Act

The primary purpose of the Clean Streams Law is, “to preserve and improve the purity of the
waters of the Commonwealth for the protection of public health, animal and aquatic life, and for
industrial consumption and recreation.” Sections 4 and 5 of the Clean Streams Law require that
consideration be given to the following:

 Water quality management in a watershed as a whole
 Present and possible future uses of particular waters
 The feasibility of combined or joint facilities
 The state of scientific and technical knowledge
 Immediate and long-term economic impacts

Section 208 of the Clean Water Act requires the development of plans of the identification of
treatment works necessary to meet anticipated municipal and industrial waste treatment needs
of an area over a 20-year period.  This includes the following:

 Requirements for the acquisition of land for treatment purposes
 Necessary wastewater collection and urban storm water runoff systems
 Programs to provide the necessary financial arrangements for the development of such

treatment works
 Identification of open space and recreation opportunities that can be expected to result

from improved water quality
 Consideration of potential use of lands associated with treatment works
 Increased access to water-based recreation

Through implementation of this Special Study, the objectives of Sections 4 and 5 of the Clean
Streams Law and Section 208 of the Clean Water Act will be achieved. The upgrade project will
replace the aging infrastructure of the plant and allow it to continue to produce high quality
treated effluent, promoting water quality in the watershed and maintaining the regional treatment
capabilities of the plant.  Evaluation of the technical alternatives discussed herein will take
economic impacts into consideration.  There are no proposed changes to existing water use
based on the recommendations of this Special Study, and there is sufficient land area for all
proposed upgrades. Potential for pollution of the waters of the Commonwealth will be
diminished by constructing the upgrade, including necessary stormwater provisions.
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Implementation of the proposed upgrade project provides a means for continued positive long-
term economic growth and development throughout the planning area.  The water quality of the
planning area will be improved and be protected for recreational activities for years to come.
The upgrade project is consistent with Sections 4 and 5 of the Clean Streams Law and Section
208 of the Clean Water Act.

2. Consistency with Municipal Wasteload Management Corrective Action Plans or
Annual Reports Under PA Code, Title 25, Chapter 94

A review of the 2014 Chapter 94 Wasteload Management Report for the Greenville Sanitary
Authority WWTP, operated under NPDES Permit No. PA0027367, indicates that the WWTP
was not hydraulically or organically overloaded during the operating year 2014, nor is it
projected to be overloaded within the next five years. Additionally, the Authority was previously
operating under a Corrective Action Plan (CAP) to reduce flow conveyed to the plant.  The work
completed as a result of the CAP resulted in decreased of flow to the plant. Those efforts, in
addition to the rerating of the permitted hydraulic capacity of the plant, resulted in the elimination
of the CAP. This Special Study is consistent with Chapter 94 Wasteload Management.

3. Consistency with Title II of the Clean Water Act or Titles II and VI of the Water Quality
Act of 1987

Plans developed under Title II of the Clean Water Act contain information of waste treatment
management plans and practices providing the following:

 The application of the best practicable waste treatment technology
 The confined disposal of pollutants so they will not migrate to cause water or other

environmental pollution
 The consideration of advanced waste treatment techniques

Implementation of the alternatives evaluated in this Special Study will improve and protect the
water quality of Greenville Borough, Hempfield Township and West Salem Township.  Proposed
treatment technologies evaluated herein were developed on the basis of meeting the facility
effluent limits contained in the NPDES Permit. The alternatives evaluated in this Special Study
are consistent with the objectives of the Clean Water Act and the Water Quality Act.

4. Consistency with Comprehensive Plans Developed Under the Pennsylvania
Municipalities Planning Code

There is a very close relationship between the content of a municipality’s Comprehensive Plan
developed under the Pennsylvania Municipalities Planning Code and the official Sewage
Facilities Plan.  When an official Sewage Facilities Plan update is being developed, the
Comprehensive Plan must be closely evaluated to assure the sewage facilities being proposed
are consistent with the land uses contained in the Comprehensive Plan.

The Mercer County Comprehensive Plan makes policy recommendations to update municipal
plans and documents including Act 537 Sewage Facilities Plans. Additionally, consistent with
the recommendations of the county Comprehensive Plan, the Greenville Borough/Hempfield
Township Comprehensive Plan was developed.  The comprehensive plans contain existing and
future land use requirements. The existing land use at the site of the WWTP is community
facility.  There is no expected change in the land use or other requirements of the
comprehensive plans resulting from the upgrade of the WWTP.  This Special Study is consistent
with the comprehensive plans developed under the Pennsylvania Municipalities Planning Code.
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5. Consistency with Antidegradation Requirements as Contained in PA Code, Title 25,
Chapters 93, 95 and 102

Proposed wastewater alternatives must be consistent with the water quality criteria established
in Chapter 93 of the Pennsylvania Code, the wastewater treatment requirements of Chapter 95,
and the erosion and sedimentation pollution controls regulations of Chapter 102.

Chapter 93 sets forth water quality standards for surface waters of the Commonwealth.  These
standards are based upon water uses which are to be protected and will be considered by the
PADEP in implementing its authority under the Clean Streams Law and other statutes that
authorize protection of surface water quality. The water quality standards are implemented
through the provisions of Chapter 93 and Chapter 95 under the Clean Streams Law and the
National Pollutant Discharge Elimination System (NPDES) permitting process.

The Greenville Sanitary Authority WWTP discharges treated effluent to the Shenango River,
which is classified as a warm water fishery (WWF) under Chapter 93.  Chapter 93 defines a
WWF as being used for the maintenance and propagation of fish species and additional flora
and fauna which are indigenous to a warm water habitat and requires its use to be preserved.
The requirements of Chapter 93 will be met through the effluent discharge limits established by
the PADEP.  As part of the Part II Water Quality Management permitting process, a Design
Engineer’s Report will be developed to verify that the proposed treatment facilities will meet the
established effluent requirements.

The provisions of Chapter 95, issued under Section 5 of the Clean Streams Law, contain
wastewater treatment requirements.  It contains effluent standards for industrial wastes,
requirements for extensions of time to achieve water quality based effluent limitations, treatment
requirements for discharges to waters affected by abandoned mine drainage, and treatment
requirements for new and expanding mass loadings of Total Dissolved Solids (TDS). While
these standards do not all apply to the Greenville Sanitary Authority WWTP, compliance with
Chapter 95 will be met through the design process of the WWTP upgrade.

The purpose of Chapter 102 is to meet the objectives of the Clean Streams Law.  The Clean
Streams Law prohibits the discharge of any substance which creates a nuisance, such as
sediment, into the waters of the Commonwealth.  Sediment is rated the number one pollutant by
volume to Pennsylvania's waters.  The objective of Chapter 102 regulations is to eliminate or
limit sediment pollution created as a result of earth disturbance activities.  In order to comply
with Chapter 102 regulations, an erosion and sedimentation (E&S) Control Plan will be
developed and implemented during the construction activities associated with the WWTP
upgrade.  E&S pollution control measures will be rendered in accordance with and approved by
the Mercer County Conservation District prior to any construction activity.

Each of the alternatives identified in this Special Study are consistent with the antidegradation
requirements set forth in Chapter 93 (Water Quality Standards), Chapter 95 (Wastewater
Treatment Requirements) and Chapter 102 (Soil Erosion and Sedimentation Control).

6. Consistency with State Water Plans Developed Under the Water Resources Planning
Act

The State Water Plan was developed to guide conservation, development and administration of
the Commonwealth’s water and related land resources. The goal of the State Water Plan is to
enhance and protect the waters of the Commonwealth of Pennsylvania.  The WWTP is within
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the Shenango River Watershed.  The Shenango River Watershed originates in a large wetland
area in Conneaut Township, Crawford County, and flows south from Pymatuning Lake
approximately 70 miles to a point just south of New Castle in Lawrence County.  There it joins
the Mahoning River to form the Beaver River, which empties into the Ohio River.  No different
than any other watershed in Pennsylvania, water quality is an important issue in the Shenango
River Watershed.  Implementation of this Special Study will improve the water qualities of the
Commonwealth by improving the quality of the Shenango River.  This Special Study is
consistent with the State Water Plan.

7. Consistency with the Pennsylvania Prime Agricultural Land Policy

Pennsylvania’s Prime Agricultural Land Policy orders and directs the prevention of irreversible
conversion of prime agricultural land to uses that result in its loss as an environmental or
essential food production resource.  Prime farmlands are important to examine for scenarios in
which development is expected to occur because of the protective measures in existence to
preserve this important resource.  It is important to note that there are soil areas classified as
prime farmland and farmland of statewide importance at the site of the WWTP, as shown on
Exhibit 2 in Appendix G.  While the soils are classified as prime farmlands, the site of the
WWTP is an existing, previously developed site that is not used for agricultural purposes.  All
construction work proposed through the upgrade project will occur only at the previously
developed site of the existing plant, and there will be no impacts on prime agricultural lands
through the implementation of this Special Study.  This Special Study is consistent with the
Pennsylvania Prime Agricultural Land Policy.

8. Consistency with County Stormwater Management Plans Approved by the PADEP
Under the Stormwater Management Act

Inadequate management of accelerated runoff of stormwater resulting from development
throughout a watershed increases flood flows and velocities, contributes to erosion and
sedimentation overloads the carrying capacity of streams and storm sewers, greatly increases
the cost of public facilities to manage and control stormwater, undermines flood plain
management and flood control efforts in downstream communities, reduces groundwater
recharge, and threatens public health and safety.

The Mercer County Stormwater Management Plan was developed to provide stormwater
management guidelines in Mercer County.  All construction work involved in the WWTP
upgrade project will adhere to all existing stormwater regulations, including those established in
the Mercer County Stormwater Management Plan. Activities related to the construction of
sewage facilities will comply with E&S control requirements through the issuance of an NPDES
permit.  In addition, the surface area of all impervious surfaces (i.e., parking lots, driveways,
roads, etc.), which may be constructed as part of the WWTP upgrade, will be minimized as
much as possible in order to decrease runoff potential.  This Special Study is consistent with the
Mercer County Stormwater Management Plan.

9. Consistency with Wetlands Protection

Wetland areas are considered to be a valuable public water resource and are subjected to strict
conservative practices.  They provide an environment for valuable aquatic, waterfowl and
wildlife habitat.  Many endangered plant species are thought to exist in wetlands, and wetlands
are essential for the maintenance of surface water quality and quantity. The Commonwealth
has established an intensified effort to protect these natural resources.
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Minimal wetland areas classified as riverine exist along the Shenango River to the south of the
site of the WWTP.  The implementation of this Special Study is not expected to affect wetlands
in any way.  Although there are no expected impacts on wetlands, all attempts will still be made
to minimize the impact on any ecologically sensitive areas during construction activities.  The
WWTP upgrade project is consistent with wetlands protection regulations.

10. Consistency with Protection of Rare, Endangered or Threatened Plant and Animal
Species as Identified by the Pennsylvania Natural Diversity Inventory (PNDI)

There is an increasing effort to protect the habitat of rare, endangered and threatened species.
As per the Pennsylvania Natural Heritage Program, the Act 537 process requires review by
applicable environmental agencies in an effort to identify and protect environmental values
within the project area. These agencies include the following:

 Department of Conservation and Natural Resources – Bureau of Forestry
 Pennsylvania Game Commission
 Pennsylvania Fish and Boat Commission
 U.S. Fish and Wildlife Service

The PNDI Project Environmental Review Receipt for the site of the WWTP is included in
Appendix J and indicates that there are no known impacts associated with the project as
identified by the Pennsylvania Game Commission and the Pennsylvania Department of
Conservation and Natural Resources.  However, there were potential impacts identified by the
Pennsylvania Fish and Boat Commission and the U.S. Fish and Wildlife Service. The PNDI
search results and all correspondence to address potential impacts for the proposed WWTP
upgrade project are included in Appendix I. Based on further reviews by these agencies, there
were no known impacts associated with the WWTP upgrade project. This Special Study is
consistent with the protection of rare, endangered or threatened plant and animal species.

11. Consistency with Historical and Archaeological Resource Protection in Conjunction
with the Pennsylvania Historical and Museum Commission (PHMC)

The Pennsylvania Historical Preservation Act of 1978 requires full cooperation with the
Pennsylvania Historical and Museum Commission (PHMC) for the preservation, protection and
investigation of archaeological resources. A preliminary review by PHMC indicates that there
are no known historical structures or archaeological artifacts located within the site of the
existing WWTP.  The upgrade project is consistent with historical and archaeological resource
protection.  General correspondence with PHMC is included in Appendix J.

VI.B. RESOLUTION OF INCONSISTENCIES

The alternatives to upgrade the WWTP are consistent with the following Acts, programs and
policies, and do not require resolution:

 Sections 4 and 5 of the Clean Streams Law
 Section 208 of the Clean Water Act
 Municipal Wasteload Management Under PA Code, Title 25, Chapter 94
 Title II of the Clean Water Act
 Titles II and VI of the Water Quality Act of 1987
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 Comprehensive Plans developed under the Pennsylvania Municipalities Planning Code
 Antidegradation requirements as contained in PA Code, Title 25, Chapters 93, 95 and

102
 State Water Plan developed under the Water Resources Planning Act
 Pennsylvania Prime Agricultural Land Policy
 Mercer County Stormwater Management Plan
 Wetlands Protection
 Protection of rare, endangered or threatened plant and animal species as identified by

the Pennsylvania Natural Diversity Inventory (PNDI)
 Historical and archaeological resource protection relating to cooperation with public

officials with the Pennsylvania Historical and Museum Commission (PMHC)

Additional action may also be required to demonstrate consistency with the above named acts,
programs and policies.  This will occur during the design and permitting phases upon
implementation of the selected sewage facilities alternative.  The flowing actions may be
required:

 Preparation of Erosion and Sedimentation (E&S) Pollution Control Plans for the
construction of the WWTP upgrades.  These plans will be reviewed by the Mercer
County Conservation District.  In the event that construction will require more than one
(1) acre of earth disturbance, the issuance of a General NPDES Permit will be required.
E&S plans will be required to incorporate Best Management Practices to demonstrate
compliance with Chapter 102.

 A Part I Permit application will be submitted during the design phase of the selected
WWTP upgrade alternatives for compliance with Chapter 93 (Water Quality Standards).

 The submission of the Part II Permit will require the preparation of a Design Engineer’s
Report documenting compliance with applicable PADEP design standards.

 A detailed wetlands evaluation may be required. Appropriate PADEP or Army Corps of
Engineers (ACoE) permitting will be performed as necessary. However, this may not be
required if it is determined that there are no wetlands within the vicinity of the WWTP, as
was determined during the preliminary investigation within this Special Study.

VI.C. EVALUATION OF ALTERNATIVES WITH RESPECT TO APPLICABLE WATER
QUALITY STANDARDS, EFFLUENT LIMITATIONS OR OTHER TECHNICAL,
LEGISLATIVE OR LEGAL REQUIREMENTS

The upgrade of the WWTP will greatly improve and protect the quality of the waters of the
Commonwealth.  The alternatives presented within this Special Study were developed on the
basis of achieving compliance with all applicable water quality standards, effluent limitations or
other technical, legislative or legal requirements. The effluent limitations will be formally
established during the PADEP Part I permitting process.

VI.D. COST ESTIMATES, PRESENT WORTH & USER RATE ANALYSIS

Cost estimates were developed for the alternatives identified herein. The cost estimates are
included in Appendix K. A summary of the estimated project costs for each alternative is
included in Table 8.
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Table 8: Estimated Alternative Project Costs

Alternative Estimated Project Cost

1 (Existing TF/SC) $24,974,000
2 (MBR) $26,584,000

3 (SBR/Tertiary Filters) $32,941,000
4 (Headworks) $10,860,000

*If denitrification is required in the future, Total Alternative 1 Cost = $33,197,000.

Alternative 4 is the least costly alternative, but does not address the needs identified at the
WWTP, including replacement of the aging infrastructure and equipment.  Of the remaining
alternatives, Alternative 1 (TF/SC) has the lowest estimated project cost.  However, considering
future total nitrogen limits, which will likely be imposed during the design life of the proposed
facilities, Alternative 2 (MBR) has the lowest total estimated project cost.

A 40-year present worth analysis was completed for ongoing administration, operation and
maintenance, as well as annual debt service, for the alternatives evaluated herein under various
financing methods. The present worth analysis is included in Appendix L. The present worth of
each alternative under the various financing methods is shown in Table 9. While Alternative 4
has the lowest present worth under each financing method, this alternative must be discounted
as it does not address the needs at the WWTP.  Of the remaining alternatives, Alternative 2
(MBR) has the lowest present worth and is the most economical alternative which provides
denitrification.

Table 9: Present Worth

Financing
Method

Alternative 1
(Existing
TF/SC)

Alternative 1
+

Denitrification
Alternative 2

(MBR)
Alternative 3
(SBR/Tertiary

Filters)
Alternative 4
(Headworks)

PENNVEST $62,905,330 $79,490,288 $66,740,759 $78,799,996 $42,141,073
Bonds $78,499,517 $95,084,474 $82,334,945 $94,394,182 $50,608,716
RUS $70,398,746 $84,316,424 $73,711,942 $83,709,170 $47,086,078

A user rate analysis was also completed for each alternative under the various financing
methods. The User Rate Analysis is included in Appendix M. The projected user rates were
calculated based on the monthly debt service (max over 40 years) and operation and
maintenance (O&M) costs (average over 40 years) related to each alternative.  The user rates
were determined based on the average water use per Equivalent Dwelling Unit (EDU). One
EDU in the Authority’s service area is defined as an average residential user which uses 3,520
gallons per month. The projected user rates for an average residential user for implementation
of Alternative 2 (MBR) under the selected financing method are as follows:

 Monthly Debt Service per EDU $18.27
 Monthly O&M per EDU $27.98
 Totally Monthly User Rate per EDU $46.25
 Well Users flat charge $36.13
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Alternative 2 (MBR) with a combination of PENNVEST and bond financing has the least impact
on user rates.

VI.E. ANALYSIS OF FUNDING METHODS

Various funding methods must be examined to determine which is most appropriate and cost
effective for a project.  The following paragraphs discuss the funding methods considered for
the WWTP upgrade project.

 Pennsylvania Infrastructure Investment Authority (PENNVEST)

PENNVEST funding is available for financing costs associated with capital projects,
engineering fees, legal fees and right-of-way acquisitions.  However, prior to receiving
any loan or grant money, all permits necessary for construction activities must be
approved by the associated regulatory agency.  All fees associated with the permitting
and design phase must be financed upfront by the municipality.

The typical life of a PENNVEST loan is 20 years. Total project funding is capped at
$11.0 Million per project if one municipality is served, and may rise to as much as $20.0
Million if more than one municipality is served. In the event the total project cost is
above the PENNVEST cap, additional financing alternatives will be necessary. The
interest rate of the loan ranges from 1.00% in years 1 through 5 to 1.743% in years 6
through 20 in Mercer County.  In some cases the term of the loan may be extended
beyond 20 years to as long as 30 years if needed to keep the user fees in line with other
similar system user rates.  The construction period is added to this term in order to allow
for an interest only period.  Principal and interest repayments begin after final inspection.

The first step in the PENNVEST application process is to participate in a planning
consultation meeting.  At the meeting, the financial status of the client will be evaluated
to determine if any grant funding may be issued in the funding package available for the
potential client.  A grant will be considered only when the PENNVEST Board determines
that the applicant’s financial condition indicates that the loan repayment is unlikely.  If no
grant funding can be issued, the potential funding package will be given based upon
certain information provided at the meeting.

 Bond Issuance

Bond financing is a form of borrowing that involves an interest-bearing certificate for sale
to prospective investors.  System owners with taxing power, for example, are authorized
to issue general obligation bonds to fund their projects.  Secured by the capacity to raise
taxes or user fees to meet payment obligation, this class of bonds is capable of
attracting investors at lower costs to the borrower.  The appeal of a general obligation
bond as a financing instrument is offset, to some degree, by stipulations governing their
use.  Their issuance may require voter and/or legislative approval and, given the
existence of state-established debt limits for most governmental units, the issuance of
bonds for other purpose projects may be substantially reduced.

All tax exempt bond issuers, as in the case of an Authority, are encouraged to consider
loans from bond pools as a source of funding for capital projects for amounts greater
than $2 Million.  Bond pools that contain funds created from tax-exempt revenue bonds
are issued for the purpose of third-party borrowing.  Advantages of pool loans are that
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the application consists of standardized forms, there are moderate up-front financing
costs, they offer lower interest rates with flexible terms, they allow a finance term length
of 10 to 30 years, and they permit projects to progress more rapidly by providing variable
rate start-up financing that may be converted to a fixed permanent rate.  Pool loans
generally require the credit enhancement of bond issuance or a letter of credit from a
qualified bank.

These bonds are used for construction and renovations to the WWTP, capitalized
interest on bonds, and paying all costs and expenses incident to the issuance and sale
of the bonds. This Special Study assumes an interest rate of 5.00% over a 30-year term
for bond financing.

 Rural Utilities Service (RUS)

The Rural Utilities Service (RUS), an agency of the United States Department of
Agriculture (USDA) under the Rural Development Utilities Program, is authorized to
provide financial assistance for water and wastewater disposal systems in rural areas.
To be eligible to receive assistance, the applicant must be a public municipal entity and
meet the following criteria:

o Be unable to obtain needed funds from commercial sources at reasonable rates
and terms

o Have legal authority to borrow, repay loans and be financially sound
o Have ability to operate and maintain the facility or services
o The project should be consistent with the development plans of the State, County

or local municipality in which the proposed project is located

Funds may be used to acquire, construct, expand or improve water or waste disposal
systems and facilities.  Other reasonable project costs, such as land acquisition and
rights-of-way, legal and engineering fees and equipment are eligible for funding when
these costs are related to the development of such facilities.

The maximum financing term under RUS is 40 years.  However, no repayment term will
exceed the useful life of the improvement or facility to be financed.  The interest rate
charge is adjusted on a quarterly basis and is assigned when funds are obligated for
each component of the project.  The rate will vary in accordance with the average of the
Bond Buyers Index.  However, after the loan is closed for the project, the rate will remain
unchanged for the term of the loan.  The loan can be closed at the interest rate at the
time of obligation of funds or the rate at the time of closing.  Grant funds may be
available for projects serving the most financially needy communities for the
development of water and wastewater disposal facilities to reduce the user costs to a
reasonable rate.

According to RUS, the blended Median Household Income from the service area is
$37,284. This would fall within the poverty range if there was a consent order.
However, there is no consent order and the project falls into the intermediate range. The
present market rate is 2.625% for 40 years (39 years amortization with 1 year interest
only).



Greenville Sanitary Authority 38
Act 537 Plan Special Study
Ref. No. 123-66 April 2016

 Grants (Federal, State, and County)

In effort to receive adequate funding for the WWTP upgrade project, the Authority will
apply for various federal, state, and county level construction grants.

VI.F. ANALYSIS OF NEED FOR IMMEDIATE OR PHASED IMPLEMENTATION OF
ALTERNATIVES

The Authority is not intending to phase construction of the WWTP improvements. The WWTP
continues to produce high quality effluent meeting permitted limits, but the age of the facility
necessitates upgrades.  While there are no critical public health hazards pending immediate
completion of the WWTP improvements, it may be more beneficial to complete the project in a
single phase due to current low interest rates available for financing.  The Authority will consider
phasing construction based on available financing methods.

VI.G. EVALUATION OF ADMINISTRATIVE ORGANIZATIONS AND LEGAL AUTHORITY
NECESSARY FOR PLAN IMPLEMENTATION

The Greenville Sanitary Authority has the legal authority necessary for financing, permitting and
construction of the proposed WWTP improvements.

VII. INSTITUTIONAL EVALUATION

VII.A. ANALYSIS OF EXISTING WASTEWATER TREATMENT AUTHORITIES

VII.A.1 Financial and Debt Status

The Greenville Sanitary Authority is in good financial standing.  The Authority is responsible for
setting the user rates in order to support debt service and O&M costs.  The Authority has no
existing long term debt.

VII.A.2 Available Staff and Administrative Resources

The Authority employs three (3) full-time certified operators who are responsible for the sanitary
sewer system and the WWTP.  The operators are listed in Table 10. The Authority will maintain
these employees upon implementation of this Special Study.
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Table 10: Greenville Sanitary Authority Certified Operators

Name License No. Classification

Bill Jamison S7240 Class A & E, Subclass 1, 2, 3 & 4
Steve Vosler T2520 Class B & E, Subclass 1, 2, 3 & 4
Kevin Gilfoyle T2623 Class A & E, Subclass 2, 3 & 4

VII.A.3 Existing Legal Authority

The Authority has the legal authority to implement the WWTP upgrade project.  System-wide
operation and maintenance activities, setting user fees, negotiation of agreements with other
parties, and raising capital for construction and operation and maintenance of facilities is the
responsibility of the Authority.  The legal authority to take enforcement actions against
ordinance violators is the responsibility of each individual municipality.

VII.B. ANALYSIS OF INSTITUTIONAL ALTERNATIVES NECESSARY FOR
IMPLEMENTATION

VII.B.1 Need for New Municipal Departments or Municipal Authorities

There is no need for new municipal department or municipal Authorities.  The Authority has the
full capability to implement the alternatives proposed herein.

VII.B.2 Functions of Existing and Proposed Organizations

The Authority will continue to own, operate and maintain the WWTP upon completion of the
upgrade project.

VII.B.3 Cost of Administration, Implementability and the Capability to React to Future
Needs

The implementation of the technical alternatives proposed in this Special Study will not affect
the Authority’s administrative costs.  The Authority has the full capability to implement the
proposed alternatives and react to future needs of its regional customer base.

VII.C. ADMINISTRATIVE AND LEGAL ACTIVITIES NECESSARY FOR IMPLEMENTATION

VII.C.1 Incorporation of Authorities or Agencies

There are no activities requiring the incorporation of authorities or agencies as part of this
Special Study.

VII.C.2 Development of Ordinances, Regulations, Standards and Inter-municipal
Agreements

The Authority and the Borough will maintain service agreements with Hempfield Township and
West Salem Township. These agreements may need to be updated to reflect changes in billing
structure.
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VII.C.3 Activities Required to Provide Rights-of-way, Easements and Land Transfers

All construction and improvements discussed within this Special Study will occur on property
currently occupied by the Greenville Sanitary Authority.  No additional rights-of-way, easements
or land transfers are required for implementation of this Special Study.

VII.C.4 Adoption of Other Municipal Sewage Facilities Plans

No additional Municipal Sewage Facilities Plans are required to be adopted under this Special
Study.

VII.D. PROPOSED INSTITUTIONAL ALTERNATIVE

There are no significant administrative issues, organizational needs or deficiencies in legal
authority.   Therefore, the improvements proposed within this Special Study will be implemented
under the existing authority of the Greenville Sanitary Authority. The Authority and the Borough
will maintain service agreements with Hempfield Township and West Salem Township.

VIII. IMPLEMENTATION SCHEDULE AND JUSTIFICATION FOR
SELECTED TECHNICAL & INSTITUTIONAL ALTERNATIVES

VIII.A. BEST TECHNICAL ALTERNATIVE

Alternative 4 was discounted because it does not address the needs identified at the WWTP,
including replacement of the aging infrastructure and equipment.  Of the remaining alternatives,
Alternative 1 (TF/SC) has the lowest estimated project cost. However, considering future total
nitrogen limits which will likely be imposed during the design life of the proposed facilities,
Alternative 2 (MBR) has the lowest total estimated project cost of $26,584,000. In terms of
present worth, Alternative 2 is the most economical under each of the financing methods
considered.

Alternative 2 (MBR) is recommended for implementation.  Implementation of the MBR will allow
the Authority to continue meeting existing and future wastewater disposal needs in Greenville
Borough, Hempfield Township and West Salem Township.  The membrane bioreactor
alternative provides good process control with automated operation capabilities, and includes
the capacity necessary for denitrification.  Alternative 2 (MBR) will have a small footprint and will
fully utilize existing tankage, while converting to a more efficient and operationally flexible
secondary treatment process.  The operation and maintenance needs and costs associated with
the membrane bioreactor alternative are comparable to those of the other alternatives
considered.

The projected user rates for implementation of Alternative 2 (MBR) under the selected financing
method are as follows:

 Monthly Debt Service per EDU $18.27
 Monthly O&M per EDU $27.98
 Totally Monthly User Rate per EDU $46.25
 Well Users flat charge $36.13
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There are no significant administrative issues, organizational needs or deficiencies in legal
authority. Implementation of the Special Study may require the existing service agreements with
Hempfield and West Salem Township to be updated to reflect changes in billing structure. The
improvements proposed herein will be implemented under the existing authority of the
Greenville Sanitary Authority.

Implementation of Alternative 2 (MBR) will ensure the effectiveness of the treatment processes
and the overall capacity of the WWTP to allow it to continue producing high quality treated
effluent.  The project will improve and protect the water quality of the Shenango River drainage
basin. No environmental mitigation is required for the project other than what would be
considered routine as part of a project of this nature.  For instance, implementation of Erosion
and Sedimentation plans, stormwater management plans, and implementing procedures to
ensure compliance with all permits during construction.

VIII.B. CAPITAL FINANCING PLAN CHOSEN FOR IMPLEMENTATION

Available financing methods considered herein include PENNVEST, bonds and RUS.  It is
anticipated that PENNVEST will be the primary financing option as it provides the lowest
present worth and is the most economical financing option.  Because PENNVEST financing is
capped at $20.0 Million where more than one municipality is served, however, additional bond
financing will also be necessary.  In effort to receive adequate funding for the WWTP upgrade
project, the Authority will apply for various federal, state and county level grants.  If a grant is
obtained for the project, this may eliminate the need for additional financing and will decrease
projected user rates.  The ultimate financing alternative selected will be based upon eligibility
under each financing alternative and the most minimal impact on user rates at the time of
implementation.

VIII.C. IMPLEMENTATION SCHEDULE

The anticipated schedule of implementation of the Special Study, contingent on receiving
favorable funding, is included in Table 11.

Table 11: Schedule of Implementation

Activity Completion Date

Submit the Special Study to the PADEP July 2016
PADEP Review and Approval of the Special
Study

October 2016

Complete Design October 2017
Acquire Necessary Permits April 2018
Obtain Construction Financing July 2018
Begin Construction September 2018
Complete Construction March 2020
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IX. ENVIRONMENTAL REPORT GENERATED FROM THE UNIFORM
ENVIRONMENTAL REVIEW (UER) PROCESS

The Uniform Environmental Review (UER) process is intended to standardize the process for
documenting the environmental impacts of proposed drinking water and wastewater
infrastructure projects requesting financial assistance from various federal funding sources in
the Commonwealth of Pennsylvania. The UER is intended to streamline and coordinate the
environmental review of proposed projects to avoid major inconsistencies or duplication of
effort. The UER can be utilized by the following specific financial assistance programs and
agencies:

 The Clean Water Revolving Fund (PENNVEST, DEP, EPA)
 The Drinking Water State Revolving Fund (PENNVEST, DEP, EPA)
 The RUS Water and Waste Disposal Grant and Loan Program (USDA-RD)
 The Community Development Block Grant Program (DCED, HUD)
 Other Federal Funding Efforts (EPA)

The UER contains a project description and identifies the need for the project.  It identifies and
compares the technical alternatives considered.  It also discusses the various environmental
consequences of the selected alternative.  Finally, the UER provides a summary of mitigation, if
necessary, and discusses efforts for public participation.  The UER for this Act 537 Plan Special
Study is included in Appendix A.
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UNIFORM ENVIRONMENTAL REVIEW

ACT 537 SEWAGE FACILITIES PLAN SPECIAL STUDY

GREENVILLE SANITARY AUTHORITY
MERCER COUNTY, PENNSYLVANIA

1.0 PROJECT DESCRIPTION AND NEED

1.1 Purpose of and Need for Project

The Greenville Sanitary Authority (Authority) Wastewater Treatment Plant (WWTP) provides sewage
treatment services to Greenville Borough, Hempfield Township and West Salem Township. An overall
location overview is shown on Exhibit 1 in Attachment A.  The location map depicts the tributary
communities within the overall service area and the location of the WWTP.  The WWTP is located south
of Greenville Borough in Hempfield Township. While the project has an inherent impact on the
Authority’s entire service area throughout all of the tributary communities, all construction work for
implementation of the proposed wastewater treatment alternatives will be completed only at the site of
the WWTP.  Thus, the information provided in this UER is specific to that site. A treatment schematic
and the existing site plan of the WWTP are included on Exhibits 6 and 7 in Attachment A, respectively.

The Authority has taken a proactive approach to project planning.  An upgrade project is necessary to
replace the aging infrastructure of the plant and allow it to continue producing high quality treated
effluent.  The WWTP has demonstrated exceptional performance since completion of the last significant
upgrade.  However, the trickling filters and flocculator clarifiers are nearly 25 years old.  The headworks,
primary clarifiers, and trickling filter pump station are over 50 years old, far beyond the reasonable
operating life of these facilities.  Other problems, including issues related to inorganic wastes, grit and
grease, safety concerns, mechanical failure of equipment, concrete deterioration, and frequent
maintenance requirements, carry significant concern in regards to the WWTP and the effectiveness of
the treatment processes and the overall capacity of the plant.  These problems, along with the age of
the facilities, are the motivation behind the project. Further discussion detailing problems identified at
the WWTP are included in the Act 537 Plan Special Study which has been prepared for the project.

1.2 Project Description

The proposed project involves conversion of the existing trickling filter/solids contact (TF/SC) process to
the membrane bioreactor (MBR) process. This alternative repurposes all of the existing tankage, while
converting to a more efficient and operationally flexible secondary treatment process. The proposed
upgrades were developed to provide treatment capacity for potential future total nitrogen limits. The
proposed project includes the following:

 A new headworks facility will include an automatic bar screen, a by-pass static bar screen, and a
grit removal basin. All influent flow up to 6.25 MGD will be pumped to a fine screen facility
located near the existing flocculator clarifiers which will be converted into the proposed MBR
tanks. Flow in excess of 6.25 MGD will be pumped to the flow storage basins.  The existing
trickling filter tanks will be converted into flow storage.
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 The flow storage tanks will drain to the existing trickling filter pump station which will pump
stored volume to the fine screens once flow drops below 6.25 MGD.

 The existing flocculator clarifiers will be converted into MBRs.
 The existing primary clarifiers will be converted into sludge holding tanks.
 The existing anaerobic digesters will be converted into aerobic digesters.
 No disinfection improvements are proposed.  MBR effluent typically does not require

disinfection.  The contact tanks and chlorine system will remain to ensure that permit limits are
met.

 Sludge drying bed improvements will include efforts to cover the existing drying beds and
construct new drying beds.

The proposed treatment schematic and site plan are included on Exhibits 10 and 11 in Attachment A,
respectively.

2.0 SUMMARY OF REASONABLE ALTERNATIVES CONSIDERED

2.1 Alternatives Considered

The following alternatives were evaluated for the WWTP improvements:

1. Alternative 1 – Continued use of the Trickling Filter/Solids Contact (TF/SC) Process
2. Alternative 2 – Convert existing TF/SC to Membrane Bioreactor (MBR)
3. Alternative 3 – Construct new Sequencing Batch Reactor (SBR)
4. Alternative 4 – Construct new Headworks Facility
5. No-Action Alternative

2.2 Comparison of Alternatives

Alternative 1 – Continued use of the Trickling Filter/Solids Contact (TF/SC) Process

Alternative 1 involves continued to use of the existing trickling filter/solids contact (TF/SC) process,
while replacing equipment as necessary to extend the life of the existing facilities.  Alternative 1 does
not include denitrification.  Therefore, an additional project would be required in the future if total
nitrogen limits were imposed.  The estimated cost for providing denitrification capacity is between $4.0
Million and $7.0 Million.  Alternative 1 includes the following:

 A new headworks facility including an automatic bar screen, a by-pass static bar screen, and a
grit removal basin.

 A new raw sewage pump station.
 Primary clarifier flow distribution box.
 New primary clarifier to provide adequate redundancy for system maintenance.
 Replacement of existing primary clarifier equipment.
 New sludge pumps.
 Removal of existing comminutors, raw sewage pumps and piping.
 Seal primary sludge well from building to eliminate building exposure to hazardous

environment.
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 New trickling filter pump station to replace the existing pump station which is over 50 years old
and does not allow for pump removal without disassembly of discharge piping.

 Trickling Filter improvements including replacement of trickling filter media and distributor arm.
 Replacement of flocculator clarifier equipment.
 Conversion of chlorine contact tank to UV disinfection and construction of a UV lift station. The

UV disinfection facilities must be constructed above the 100-yr flood elevation.  The UV lift
station will isolate the entire gravity flow portion of the WWTP from the flood backwater, thus
maintaining plant peak treatment capacity during flood conditions.

 Digester improvements including cleaning, a new mixing system, sealing of supernatant sumps
and lid repair.

 Sludge drying bed improvements including efforts to cover the existing drying beds and
construct new drying beds.

Alternative 2 – Convert existing TF/SC to Membrane Bioreactor (MBR)

Alternative 2 involves conversion of the existing trickling filter/solids contact (TF/SC) process to the
membrane bioreactor (MBR) process. This alternative repurposes all of the existing tankage, while
converting to a more efficient and operationally flexible secondary treatment process.  The Alternative 2
upgrades were developed to provide treatment capacity for potential future total nitrogen limits.
Alternative 2 includes the following:

 A new headworks facility including an automatic bar screen, a by-pass static bar screen, and a
grit removal basin.  All influent flow up to 6.25 MGD will be pumped to a fine screen facility
located near the existing flocculator clarifiers which will be converted into the proposed MBR
tanks.  Flow in excess of 6.25 MGD will be pumped to the flow storage basins.  The existing
trickling filter tanks will be converted into flow storage.

 The flow storage tanks will drain to the existing trickling filter pump station which will pump
stored volume to the fine screens once flow drops below 6.25 MGD.

 The existing flocculator clarifiers will be converted into MBRs.
 The existing primary clarifiers will be converted into sludge holding tanks.
 The existing anaerobic digesters will be converted into aerobic digesters.
 No disinfection improvements are proposed.  MBR effluent typically does not require

disinfection.  The contact tanks and chlorine system will remain to ensure that permit limits are
met.

 Sludge drying bed improvements will include efforts to cover the existing drying beds and
construct new drying beds.

Alternative 3 – Construct new Sequencing Batch Reactor (SBR)

Alternative 3 proposes a new process, the Sequencing Batch Reactor (SBR) Process.  This alternative
proposes construction of a new, more efficient and operationally flexible WWTP.  The existing WWTP
will only be used for solids handling and disinfection. Alternative 3 was also developed to provide
treatment capacity for potential future total nitrogen limits. Alternative 3 includes the following:

 A new headworks facility including an automatic bar screen, a by-pass static bar screen, and a
grit removal basin.

 Construction of 4, 151’ x 51’ x 20’ SBR basins.
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 Tertiary filtration.  Drum filters are proposed to achieve existing phosphorus limits.
 The existing primary clarifiers will be converted into sludge holding tanks. SBR sludge to be

wasted to these tanks prior to thickening.
 The existing anaerobic digesters will be converted into aerobic digesters.
 Conversion of chlorine contact tank to UV disinfection and construction of a UV lift station. The

UV disinfection facilities must be constructed above the 100-yr flood elevation.  The UV lift
station will isolate the entire gravity flow portion of the WWTP from the flood backwater, thus
maintaining plant peak treatment capacity during flood conditions.

 Sludge drying bed improvements including efforts to cover the existing drying beds and
construct new drying beds.

Alternative 4 – Construct new Headworks Facility

Alternative 4 involves the construction of only a new headworks facility.  The new headworks facility
would include an automatic bar screen, a by-pass static bar screen, and a grit removal basin.

No-Action Alternative

It can be assumed that the likelihood of contamination of the waters of the Commonwealth and the
associated public health risks and environmental impacts will increase if a no-action alternative is
undertaken. This, in turn, may impact growth potential, community economic conditions, recreational
opportunities, and other environmental and public health considerations.

The Authority has taken a proactive approach to project planning.  An upgrade project is necessary to
replace the aging infrastructure of the WWTP and allow it to continue to produce high quality treated
effluent. The proactive desire to address the needs at the WWTP is the primary motive for the project.
A “No Action Alternative” is not available for consideration.
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The advantages and disadvantages for each alternative are provided in Table 1.

Table 1: Alternatives Evaluation

Alternative Advantages Disadvantages

1
(Existing TF/SC)

 Process is familiar to plant staff
 Simple operation

 Difficult upgrade for future denitrification
 Limited process control
 Need to pump twice

2
(MBR)

 Good process control
 Denitrification capacity included
 Automated operation
 Small footprint
 Fully utilizes existing tanks

 High cost equipment
 Need to pump twice
 Complex manual operation
 Flow storage basin required

3
(SBR/Tertiary

Filters)

 Good process control
 Denitrification capacity included
 Automated operation
 Pump only once

 Large footprint
 Complex manual operation
 Drum filters required to meet phosphorus limit
 Does not use all existing tanks

4
(Headworks  Maintains existing process  Does not address needs

Cost estimates were developed for each of the alternatives considered.  A summary of the estimated
project costs for each alternative is included in Table 2.

Table 2: Estimated Alternative Project Costs

Alternative Estimated Project Cost

1 (Existing TF/SC) $24,974,000
2 (MBR) $26,584,000

3 (SBR/Tertiary Filters) $32,941,000
4 (Headworks) $10,860,000

*If denitrification is required in the future, Total Alternative 1 Cost = $33,197,000.

Alternative 4 is the least costly alternative, but does not address the needs identified at the WWTP,
including replacement of the aging infrastructure and equipment.  Of the remaining alternatives,
Alternative 1 (TF/SC) has the lowest estimated project cost.  However, considering future total nitrogen
limits, which will likely be imposed during the design life of the proposed facilities, Alternative 2 (MBR)
has the lowest total estimated project cost. However, the costs for ongoing administration, operation
and maintenance of the alternatives considered, in addition to interest charges for various methods of
financing, must be considered. A present worth analysis was completed for the alternatives considered.

A present worth analysis was completed for ongoing administration, operation and maintenance, as well
as annual debt service, for the alternatives evaluated herein under various financing methods.  The
present worth of each alternative under the various financing methods is shown in Table 3.  While
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Alternative 4 has the lowest present worth under each financing method, this alternative must be
discounted as it does not address the needs at the WWTP.  Of the remaining alternatives, Alternative 2
(MBR) has the lowest present worth and is the most economical alternative which provides
denitrification.

Table 3: Present Worth

Financing
Method

Alternative 1
(Existing
TF/SC)

Alternative 1 +
Denitrification

Alternative 2
(MBR)

Alternative 3
(SBR/Tertiary

Filters)

Alternative 4
(Headworks)

PENNVEST $62,905,330 $79,490,288 $66,740,759 $78,799,996 $42,141,073
Bonds $78,499,517 $95,084,474 $82,334,945 $94,394,182 $50,608,716
RUS $70,398,746 $84,316,424 $73,711,942 $83,709,170 $47,086,078

3.0 ENVIRONMENTAL CONSEQUENCES OF THE SELECTED ALTERNATIVE

Alternative 2 (MBR) was selected for implementation. The following sections analyze the impacts of the
project on various environmental resources of the planning area.

3.1 Land Use/Important Farmland/Formally Classified Lands

The proposed project is consistent with local land use planning and agricultural preservation interests.

Land Use

As previously stated, the Greenville Sanitary Authority WWTP provides regional wastewater treatment
service to residents in Greenville Borough, Hempfield Township and West Salem Township.  The upgrade
of the WWTP will not change land use in any of the tributary communities.  All construction work will
occur at the site of the existing WWTP, which is located in an industrial zoned area in Hempfield
Township.

Prime Agricultural Land

Agricultural areas, as defined by the Pennsylvania Code, are areas used primarily for the production of
crops and where the soil is without vegetative cover during certain periods of the year. Prime farmland
is land that has the best physical and chemical characteristics for the production of food, feed and
forage, fiber, and oil seed crops. Pennsylvania’s Prime Agricultural Land Policy orders and directs the
prevention of irreversible conversion of prime agricultural land to uses that result in its loss as an
environmental or essential food production resource. Prime farmlands are important to examine for
scenarios in which future development is expected to occur because of the protective measures in
existence to preserve this important resource.

It is important to note that there are soil areas classified as prime farmland and farmland of statewide
importance at the site of the WWTP, as shown on Exhibit 2 in Attachment A. While the soils are
classified as prime farmlands, the site of the WWTP is an existing, previously developed and maintained
site which is not used for agricultural purposes.  All construction work proposed through the upgrade
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project will occur only at the site of the existing WWTP, and there will be no impacts on prime
agricultural lands.

Formally Classified Lands

There will be no impacts on national or state parks, forests or trails.  There will be no impacts on
registered and eligible national monuments or landmarks.

3.2 Floodplains

A flood occurs when the capacity of a stream channel to convey flow within its banks is exceeded and
water flows out of the main channel onto and over the adjacent land.  This adjacent land is known as the
floodplain.  In regulating floodplains, the standard is the 100-year flood, the flood that is defined as
having a 1% chance of being equaled or exceeded during a given year.  Pennsylvania Code regulations
set forth limitations related to floodplains.  These regulations prohibit encroachments and obstructions,
including structures, in the regulated floodway without first obtaining a state Water Obstruction and
Encroachment permit.  The floodway is the portion of the floodplain adjoining the stream required to
carry the 100-year flood event with no more than one (1) foot increase in the 100-year flood level due to
encroachment in the floodplain outside the floodway.  Floodplain regulations, such as elevating a first
floor level above the 100-year floodplain and obtaining necessary local, state and federal permits for
construction in these areas, exist for the preservation of citizen well being.  Floodplain resources are of
significant importance and are vital for maintaining the floodplain ecosystem.  The primary
environmental policy in regards to floodplains is the protection of floodplain resource values.  Floodplain
management focuses on preventative and corrective measures to reduce flood damage.

Floodplain mapping is included on Exhibit 5 in Attachment A.  The entire site of the WWTP is located
within a floodplain area.  During the 1992 expansion of the WWTP, the Pittsburgh District of the Army
Corps of Engineers (ACoE) provided information regarding flood elevations.  The 100-year flood
elevation at the WWTP was computed by the ACoE to be 939.0 NGVD, and the 25-year flood elevation
was estimated to be 937.0 feet.  The 10 and 50-year elevations were estimated to be approximately
936.0 and 938.0 feet, respectively.  Design requirements for wastewater treatment facilities are
contained in the PADEP’s Domestic Wastewater Facilities Manual.  In regards to flood protection, the
manual states that treatment plant structures, electrical and mechanical equipment shall be protected
from physical damage by the 100-year flood, and that treatment plants should remain fully operational
and accessible during the 25-year flood.  The design of the WWTP was based on the 25-year flood
frequency of 937.0 feet to maintain process operation.  The facility is protected from 100-year floods by
floor elevations being set no lower than an elevation of 939.0 feet.

Direct, Indirect, and Cumulative Effects

Impacts on floodplains will be minimized to the greatest extent possible, and all construction activities
will follow all local, state, and federal regulations regarding floodplains during any proposed upgrades at
the WWTP.

3.3 Wetlands

Wetlands are areas that are inundated or saturated by surface water or groundwater at a frequency and
duration sufficient to support a prevalence of vegetation typically adapted for life in saturated soil
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conditions including swamps, marshes, bogs and similar areas.  Wetland areas are considered to be a
valuable public water resource and are subject to strict conservation regulations.  They provide an
environment and habitat for aquatic life including fish, amphibians and waterfowl.  Additionally, many
endangered plant species are thought to exist in wetlands, and wetlands are essential for the
maintenance of surface water quality and quantity.  National Wetlands Inventory (NWI) mapping of the
area surrounding the site of the WWTP is shown on Exhibit 4 in Attachment A.  Minimal wetland areas
classified as riverine exist along the Shenango River to the south of the site of the WWTP.

Hydric soils are formed in conditions of saturation, flooding, or ponding long enough during the growing
season to develop anaerobic conditions in the upper part.  These soils contain the characteristics
necessary for potential wetland existence and may indicate a wetland area.  Hydric soils mapping is also
shown on Exhibit 4 in Attachment A.  The mapping indicates that the soil types at the site of the WWTP
are classified as partially hydric.

Direct, Indirect, and Cumulative Effects

Based on the wetlands mapping, which indicates that there are no wetlands at the site of the WWTP,
there are no expected impacts on wetlands.  The Authority will make all attempts to minimize the
impact on any ecologically sensitive areas during any construction activities.  All work associated with
the chosen alternative will be consistent with all applicable state and federal regulations regarding
wetlands.

3.4 Historic Resources

The Pennsylvania Historical Preservation Act of 1978 requires full cooperation with the Pennsylvania
Historical and Museum Commission (PHMC) for the preservation, protection and investigation of
archaeological resources.  A preliminary review by PHMC indicates that there are no known historical
structures or archaeological artifacts located within the site of the existing WWTP. The upgrade project
is consistent with historical and archaeological resource protection. General correspondence with
PHMC is included in Attachment B.

Direct, Indirect, and Cumulative Effects

This project is expected to have no impacts on any historic resources.

3.5 Sensitive Biological Resources

There is an increasing effort to protect the habitat of rare, endangered and threatened species.  As per
the Pennsylvania Natural Heritage Program, projects require review by applicable environmental
agencies in an effort to identify and protect environmental values within a project area.  These agencies
include the following:

 Department of Conservation and Natural Resources – Bureau of Forestry
 Pennsylvania Game Commission
 Pennsylvania Fish and Boat Commission
 U.S. Fish and Wildlife Service



Greenville Sanitary Authority 9
Uniform Environmental Review
Ref. No. 123-66 April 2016

The PNDI Project Environmental Review Receipt for the site of the WWTP is included in Attachment C
and indicates that there are no known impacts associated with the project as identified by the
Pennsylvania Game Commission and the Pennsylvania Department of Conservation and Natural
Resources.  However, there were potential impacts identified by the Pennsylvania Fish and Boat
Commission and the U.S. Fish and Wildlife Service.  The PNDI search results and all correspondence to
address potential impacts for the proposed WWTP upgrade project are included in Attachment C. Based
on further reviews by these agencies, there were no known impacts associated with the WWTP upgrade
project. The upgrade project is consistent with the protection of rare, endangered or threatened plant
and animal species.

Direct, Indirect, and Cumulative Effects

This project is expected to have no impacts on any sensitive biological resources.

3.6 Water Quality Issues

The Pennsylvania Code, Title 25, Chapter 93 (Water Quality Standards) contains classifications of every
stream in Pennsylvania and orders and promotes their protection.  The WWTP discharges treated
effluent to the Shenango River, which is classified as a warm water fishery (WWF) under Chapter 93.
Chapter 93 defines a WWF as a stream used for the maintenance and propagation of fish species and
additional flora and fauna that are indigenous to a warm water habitat.  Additional protection measures
exist for waters classified as high quality (HQ) or exceptional value (EV). HQ and EV waters or
watersheds have excellent quality and features that require special water quality protection measures.
It is important to note that the Shenango River is not classified as HQ or EV, but a major goal of this
Special Study is to protect the waters of the Commonwealth through the preservation of the overall
Shenango River drainage basin to support aquatic life.

Direct, Indirect, and Cumulative Effects

The project will directly improve/protect the water quality of the Shenango River drainage basin, and
thereby have a cumulative effect of improving the waters of the Commonwealth.

3.7 Coastal Resources

The project is not located in a coastal zone management area. Therefore, it will have no impact on
coastal resources.

Direct, Indirect, and Cumulative Effects

This project will not impact coastal resources.

3.8 Socio-Economic Issues

The project will not impose any disproportionate adverse effects on minority and/or disadvantaged
populations. It is the Authority’s policy to treat all of its customers equally and to evaluate wastewater
service with no regards to socio-economic status.
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Direct, Indirect, and Cumulative Effects

This project will not disproportionably impact minority and/or disadvantaged populations.

3.9 Air Quality

The only potential for impacts on air quality resulting from this project may be emissions from
construction equipment during construction and fugitive dust from construction activities. The contract
documents for the project will include provisions requiring the contractors to control dust and mud as
required by local ordinances and best management practices.

Direct, Indirect, and Cumulative Effects

This project will not negatively impact air quality.

3.10 Transportation

There will be minimal increase in traffic from construction vehicles in the project area during the
construction period. It is not anticipated that this additional traffic will have any adverse impacts on the
project area. After construction is completed, there will be no additional traffic as a result of this
project.

Direct, Indirect, and Cumulative Effects

As a result of the construction there will be minimal impact on nearby residents.

3.11 Noise Abatement and Control

There will be additional noise from construction activities during the construction period. The contract
documents will contain provisions limiting the construction activities to approved hours as established
by local ordinance.

Direct, Indirect, and Cumulative Effects

This project will not impact noise levels other than temporary increase during construction activities.

3.12 Wild and Scenic Rivers

The project will not affect any wild or scenic rivers. Implementation of the project will ensure the
effectiveness of the treatment processes and the overall capacity of the plant to allow it to continue to
produce high quality treated effluent. The project will improve/protect the water quality of the
Shenango River drainage basin.

Direct, Indirect, and Cumulative Effects

This project will not impact any wild or scenic rivers.
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3.13 Miscellaneous Environmental Considerations

This project is not anticipated to have any additional miscellaneous environmental impacts.

4.0 SUMMARY OF MITIGATION

No mitigation is required for this project other than what would be considered routine as part of a
project of this nature. For instance, implementation of Erosion and Sedimentation plans, stormwater
management plans, and implementing procedures to ensure compliance with all permits during
construction.

5.0 PUBLIC PARTICIPATION

A public notice describing the project and announcing the Act 537 Plan Special Study will be available for
review and comment during a 30-day public comment period will be advertised in the local newspaper.

6.0 EXHIBITS/ATTACHMENTS

The Exhibits and Attachments included within this Uniform Environmental Review (UER) were taken
directly from the Act 537 Plan Special Study and include the following:

 Attachment A: Exhibits
o Exhibit 1 – Location Overview
o Exhibit 2 – Soils & Farmland Evaluation
o Exhibit 4 – Wetlands & Hydric Soils
o Exhibit 5 – Floodplains
o Exhibit 6 – Existing Treatment Schematic
o Exhibit 7 – Existing Site Plan
o Exhibit 10 – Proposed Treatment Schematic
o Exhibit 11 – Proposed Site Plan

 Attachment B: Pennsylvania Historical and Museum Commission Correspondence
 Attachment C: Pennsylvania Natural Diversity Inventory Results
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Sludge Cake Conveyor

CONCRETE DUMPSTER PAD
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ATTACHMENT B
Pennsylvania Historical and Museum

Commission Correspondence





ATTACHMENT C
Pennsylvania Natural Diversity Inventory Results











  Division of Environmental Services
      Natural Diversity Section

450 Robinson Lane
Bellefonte, PA 16823

                                                                                                                814-359-5237

December 1, 2015
IN REPLY REFER TO
SIR# 45214

KLH Engineers, Inc. 
Samuel Gibson
5173 Campbells Run Road
Pittsburgh, Pennsylvania 15205

RE: Species Impact Review (SIR) – Rare, Candidate, Threatened and Endangered Species
PNDI Search No. 20151110538705
Greenville Sanitary Authority Wastewater Treatment Plant Upgrade
MERCER County: Hempfield Township

Dear Samuel Gibson:

This responds to your inquiry about a Pennsylvania Natural Diversity Inventory (PNDI) Internet 
Database search “potential conflict” or a threatened and endangered species impact review.  These 
projects are screened for potential conflicts with rare, candidate, threatened or endangered species under 
Pennsylvania Fish & Boat Commission jurisdiction (fish, reptiles, amphibians, aquatic invertebrates only) 
using the Pennsylvania Natural Diversity Inventory (PNDI) database and our own files.  These species of 
special concern are listed under the Endangered Species Act of 1973, the Wild Resource Conservation 
Act, and the Pennsylvania Fish & Boat Code (Chapter 75), or the Wildlife Code.

An element occurrence of a rare, candidate, threatened, or endangered species under our 
jurisdiction is known from the vicinity of the proposed project. However, given the nature of the proposed 
project, the immediate location, or the current status of the nearby element occurrence(s), no adverse 
impacts are expected to the species of special concern.

This response represents the most up-to-date summary of the PNDI data and our files and is valid 
for two (2) years from the date of this letter.  An absence of recorded species information does not 
necessarily imply species absence.  Our data files and the PNDI system are continuously being updated 
with species occurrence information.  Should project plans change or additional information on listed or 
proposed species become available, this determination may be reconsidered, and consultation shall be re-
initiated.



SIR # 45214 Page 2 December 1, 2015

If you have any questions regarding this review, please contact Nevin Welte at 412-586-2334 
and refer to the SIR # 45214.  Thank you for your cooperation and attention to this important matter of 
species conservation and habitat protection.

Sincerely,

Christopher A. Urban, Chief
Natural Diversity Section

CAU/NTW/dn
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT 

 
Act 537 Plan Content and Environmental Assessment Checklist 

 

PART 1  GENERAL INFORMATION 

A. Project Information  

1. Project Name  Greenville Sanitary Authority Act 537 Sewage Facilities Plan Special Study 

2. Brief Project Description   The Special Study was completed to evaluate alternatives for the upgrade of the Greenville 
Sanitary Authority Wastewater Treatment Plant (WWTP). 

B. Client (Municipality) Information  

Municipality Name County City Boro Twp 

Greenville Mercer    

Municipality Contact Individual - Last Name First Name MI Suffix Title  

Urey Jasson               

Additional Individual Last Name First Name MI Suffix Title 

                          

Municipality Mailing Address Line 1 Mailing Address Line 2 

125 Main Street       

Address Last Line -- City State ZIP+4 

Greenville PA 16125 

Phone + Ext. FAX (optional) Email (optional) 

724-588-4193 724-588-1197       

C. Site Information  

Site (or Project) Name 

Act 537 Sewage Facilities Plan 
Special Study 

 
  (Municipal Name) Act 537 Plan 

Site Location Line 1  
Greenville Sanitary Authority WWTP 

Site Location Line 2 
      

D. Project Consultant Information  

Last Name  

Gibson 

First Name 

Samuel 

MI 

R 

Suffix 

      

Title 

Project Engineer / E.I.T. 

Consulting Firm Name 

KLH Engineers, Inc. 

Mailing Address Line 1 

5173 Campbells Run Road 

Mailing Address Line 2 

      

Address Last Line – City 

Pittsburgh 

State 

PA 

ZIP+4 

15205 

Country 

USA 

Email 
sgibson@klhengineers.com 

Phone + Ext. 
412-494-0510 ext. 110 

FAX 
412-494-0426 
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PART 2  ADMINISTRATIVE COMPLETENESS CHECKLIST 

DEP 
Use 
Only  

Indicate 
Page #(s) 

in Plan 

In addition to the main body of the plan, the plan must include items one through eight listed 
below to be accepted for formal review by the department. Incomplete Plans will be 
returned unless the municipality is clearly requesting an advisory review. 

       i 1. Table of Contents 

2. Plan Summary 

       1 A. Identify the proposed service areas and major problems evaluated in the plan. 
(Reference - Title 25, §71.21.a.7.i).  

       2 B. Identify the alternative(s) chosen to solve the problems and serve the areas of 
need identified in the plan.  Also, include any institutional arrangements necessary 
to implement the chosen alternative(s). (Reference Title 25 §71.21.a.7.ii).  

       2 C. Present the estimated cost of implementing the proposed alternative (including the 
user fees) and the proposed funding method to be used. (Reference Title 25, 
§71.21.a.7.ii).  

       2 D. Identify the municipal commitments necessary to implement the Plan. (Reference 
Title 25, §71.21.a.7.iii).  

       3 E. Provide a schedule of implementation for the project that identifies the MAJOR 
milestones with dates necessary to accomplish the project to the point of 
operational status. (Reference Title 25, §71.21.a.7.iv).  

       3 3. Municipal Adoption:  Original, signed and sealed Resolution of Adoption by the 
municipality which contains, at a minimum, alternatives chosen and a commitment to 
implement the Plan in accordance with the implementation schedule. (Reference Title 
25, §71.31.f) Section V.F. of the Planning Guide.  

       3 4. Planning Commission / County Health Department Comments:  Evidence that the 
municipality has requested, reviewed and considered comments by appropriate official 
planning agencies of the municipality, planning agencies of the county, planning 
agencies with area wide jurisdiction (where applicable), and any existing county or joint 
county departments of health. (Reference-Title 25, §71.31.b) Section V.E.1 of the 
Planning Guide.  

       3 5. Publication:  Proof of Public Notice which documents the proposed plan adoption, 
plan summary, and the establishment and conduct of a 30 day comment period. 
(Reference-Title 25, §71.31.c) Section V.E.2 of the Planning Guide.  

       3 6. Comments and Responses:  Copies of ALL written comments received and municipal 
response to EACH comment in relation to the proposed plan. (Reference-Title 25, 
§71.31.c) Section V.E.2 of the Planning Guide.  

       3 7. Implementation Schedule:  A complete project implementation schedule with 
milestone dates specific for each existing and future area of need. Other activities in 
the project implementation schedule should be indicated as occurring a finite number of 
days from a major milestone. (Reference-Title 25, §71.31.d) Section V.F. of the 
Planning Guide. Include dates for the future initiation of feasibility evaluations in the 
project’s implementation schedule for areas proposing completion of sewage facilities 
for planning periods in excess of five years.  (Reference Title 25, §71.21.c).  

       4 8. Consistency Documentation:  Documentation indicating that the appropriate 
agencies have received, reviewed and concurred with the method proposed to resolve 
identified inconsistencies within the proposed alternative and consistency requirements 
in 71.21.(a)(5)(i-iii).  (Reference-Title 25, §71.31.e).  Appendix B of the Planning Guide.  
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PART 3  GENERAL PLAN CONTENT CHECKLIST 

DEP 
Use 
Only 

 Indicate 
Page #(s) 

in Plan Item Required 

       5 I. Previous Wastewater Planning 

A. Identify, describe and briefly analyze all past wastewater planning for its impact 
on the current planning effort: 

       5 1. Previously undertaken under the Sewage Facilities Act (Act 537).  
(Reference-Act 537, Section 5 §d.1). 

       NA 2. Has not been carried out according to an approved implementation schedule 
contained in the plans.  (Reference-Title 25, §71.21.a.5.i.A-D).  Section V.F 
of the Planning Guide. 

       5 3. Is anticipated or planned by applicable sewer authorities or approved under a 
Chapter 94 Corrective Action Plan. (Reference-Title 25, §71.21.a.5.i.A&B).  
Section V.D. of the Planning Guide. 

       NA 4. Through planning modules for new land development, planning “exemptions” 
and addenda. (Reference-Title 25, §71.21.a.5.i.A). 

    

       5 II. Physical and Demographic Analysis utilizing written description and mapping 
(All items listed below require maps, and all maps should show all current lots and 
structures and be of appropriate scale to clearly show significant information). 

       5 A. Identification of planning area(s), municipal boundaries, Sewer 
Authority/Management Agency service area boundaries.  (Reference-Title 25, 
§71.21.a.1.i). 

       5 B. Identification of physical characteristics (streams, lakes, impoundments, natural 
conveyance, channels, drainage basins in the planning area). (Reference-Title 
25, §71.21.a.1.ii). 

       6 C. Soils - Analysis with description by soil type and soils mapping for areas not 
presently served by sanitary sewer service.  Show areas suitable for in-ground 
onlot systems, elevated sand mounds, individual residential spray irrigation 
systems, and areas unsuitable for soil dependent systems. (Reference-Title 25, 
§71.21.a.1.iii).  Show Prime Agricultural Soils and any locally protected 
agricultural soils. (Reference-Title 25, §71.21.a.1.iii). 

       7 D. Geologic Features - (1) Identification through analysis, (2) mapping and (3) their 
relation to existing or potential nitrate-nitrogen pollution and drinking water 
sources.  Include areas where existing nitrate-nitrogen levels are in excess of 5 
mg/L.  (Reference-Title 25, §71.21.a.1.iii). 

       7 E. Topography - Depict areas with slopes that are suitable for conventional systems; 
slopes that are suitable for elevated sand mounds and slopes that are unsuitable 
for onlot systems. (Reference-Title 25, §71.21.a.1.ii). 

       8 F. Potable Water Supplies - Identification through mapping, description and 
analysis. Include public water supply service areas and available public water 
supply capacity and aquifer yield for groundwater supplies. (Reference-Title 25 
§71.21.a.1.vi).  Section V.C. of the Planning Guide. 

       8 G. Wetlands-Identify wetlands as defined in Title 25, Chapter 105 by description, 
analysis and  mapping.  Include National Wetland Inventory mapping and 
potential wetland areas per USDA, SCS mapped hydric soils.  Proposed 
collection, conveyance and treatment facilities and lines must be located and 
labeled, along with the identified wetlands, on the map. (Reference-Title 25, 
§71.21.a.1.v).  Appendix B, Section II.I of the Planning Guide.  
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       8 III. Existing Sewage Facilities in the Planning Area - Identifying the Existing Needs 

A. Identify, map and describe municipal and non-municipal, individual and 
community sewerage systems in the planning area including:  

       8 1. Location, size and ownership of treatment facilities, main intercepting lines, 
pumping stations and force mains including their size, capacity, point of 
discharge.  Also include the name of the receiving stream, drainage basin, 
and the facility’s effluent discharge requirements. (Reference-Title 25, 
§71.21a.2.i.A).  

       10 2. A narrative and schematic diagram of the facility’s basic treatment processes 
including the facility’s NPDES permitted capacity, and the Clean Streams 
Law permit number.  (Reference-Title 25, §71.21.a.2.i.A). 

       11 3. A description of problems with existing facilities (collection, conveyance 
and/or treatment), including existing or projected overload under Title 25, 
Chapter 94 (relating to municipal wasteload management) or violations of the 
NPDES permit, Clean Streams Law permit, or other permit, rule or regulation 
of DEP. (Reference-Title 25, §71.21.a.2.i.B). 

       15 4. Details of scheduled or in-progress upgrading or expansion of treatment 
facilities and the anticipated completion date of the improvements.  Discuss 
any remaining reserve capacity and the policy concerning the allocation of 
reserve capacity. Also discuss the compatibility of the rate of growth to 
existing and proposed wastewater treatment facilities. (Reference-Title 25, 
§71.21.a.4.i & ii). 

       15 5. A detailed description of the municipality’s operation and maintenance 
requirements for small flow treatment facility systems, including the status of 
past and present compliance with these requirements and any other 
requirements relating to sewage management programs. (Reference-Title 25, 
§71.21.a.2.i.C). 

       15 6. Disposal areas, if other than stream discharge, and any applicable 
groundwater limitations.  (Reference-Title 25, §71.21.a.4.i & ii). 

       15 B. Using DEP’s publication titled Sewage Disposal Needs Identification, identify, 
map and describe areas that utilize individual and community onlot sewage 
disposal and, unpermitted collection and disposal systems (“wildcat” sewers, 
borehole disposal, etc.) and retaining tank systems in the planning area including: 

       NA 1. The types of onlot systems in use. (Reference-Title 25, §71.21.a.2.ii.A). 

       NA 2. A sanitary survey complete with description, map and tabulation of 
documented and potential public health, pollution, and operational problems 
(including malfunctioning systems) with the systems, including violations of 
local ordinances, the Sewage Facilities Act, the Clean Stream Law or 
regulations promulgated thereunder. (Reference-Title 25, §71.21.a.2.ii.B). 

       NA 3. A comparison of the types of onlot sewage systems installed in an area with 
the types of systems which are appropriate for the area according to soil, 
geologic conditions, topographic limitations sewage flows, and Title 25 
Chapter 73 (relating to standards for sewage disposal facilities). (Reference-
Title 25, §71.21.a.2.ii.C). 

       NA 4. An individual water supply survey to identify possible contamination by 
malfunctioning onlot sewage disposal systems consistent with DEP’s Sewage 
Disposal Needs Identification publication.  (Reference-Title 25 
§71.21.a.2.ii.B). 

       NA 5. Detailed description of operation and maintenance requirements of the 
municipality for individual and small volume community onlot systems, 
including the status of past and present compliance with these requirements 
and any other requirements relating to sewage management programs.  
(Reference-Title 25, §71.21.a.2.i.C). 
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       16 C. Identify wastewater sludge and septage generation, transport and disposal 
methods. Include this information in the sewage facilities alternative analysis 
including: 

       16 1. Location of sources of wastewater sludge or septage (Septic tanks, holding 
tanks, wastewater treatment facilities).  (Reference-Title 25 §71.71). 

       16 2. Quantities of the types of sludges or septage generated.  (Reference-Title 25 
§71.71). 

       16 3. Present disposal methods, locations, capacities and transportation methods.  
(Reference-Title 25 §71.71). 

    

       17 IV.  Future Growth and Land Development 

A. Identify and briefly summarize all municipal and county planning documents 
adopted pursuant to the Pennsylvania Municipalities Planning Code (Act 247) 
including: 

       17 1. All land use plans and zoning maps that identify residential, commercial, 
industrial, agricultural, recreational and open space areas. (Reference-Title 
25, §71.21.a.3.iv). 

       19 2. Zoning or subdivision regulations that establish lot sizes predicated on 
sewage disposal methods. (Reference – Title 25§71.21.a.3.iv). 

       19 3. All limitations and plans related to floodplain and stormwater management 
and special protection (Ch. 93) areas.  (Reference-Title 25 §71.21.a.3.iv) 
Appendix B, Section II.F of the Planning Guide. 

       21 B. Delineate and describe the following through map, text and analysis. 

       21 1. Areas with existing development or plotted subdivisions.  Include the name, 
location, description, total number of EDU’s in development, total number of 
EDU’s currently developed and total number of EDU’s remaining to be 
developed (include time schedule for EDU’s remaining to be developed). 
(Reference-Title 25, §71.21.a.3.i). 

       21 2. Land use designations established under the Pennsylvania Municipalities 
Planning Code (35 P.S. 10101-11202), including residential, commercial and 
industrial areas. (Reference-Title 25,§71.21.a.3.ii). Include a comparison of 
proposed land use as allowed by zoning and existing sewage facility 
planning. (Reference-Title 25, §71.21.a.3.iv). 

       21 3. Future growth areas with population and EDU projections for these areas 
using historical, current and future population figures and projections of the 
municipality.  Discuss and evaluate discrepancies between local, county, 
state and federal projections as they relate to sewage facilities.  (Reference-
Title 25, §71.21.a.1.iv). (Reference-Title 25, §71.21.a.3.iii). 

       22 4. Zoning, and/or subdivision regulations; local, county or regional 
comprehensive plans; and existing plans of any other agency relating to the 
development, use and protection of land and water resources with special 
attention to: (Reference-Title 25, §71.21.a.3.iv). 

--public ground/surface water supplies 
--recreational water use areas 
--groundwater recharge areas 
--industrial water use 
--wetlands 

       22 5. Sewage planning necessary to provide adequate wastewater treatment for 
five and ten year future planning periods based on projected growth of 
existing and proposed wastewater collection and treatment facilities. 
(Reference-Title 25, §71.21.a.3.v). 
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       22 V. Identify Alternatives to Provide New or Improved Wastewater Disposal Facilities 

A. Conventional collection, conveyance, treatment and discharge alternatives 
including: 

       22 1. The potential for regional wastewater treatment. (Reference-Title 25, 
§71.21.a.4). 

       23 2. The potential for extension of existing municipal or non-municipal sewage 
facilities to areas in need of new or improved sewage facilities. (Reference-
Title 25, §71.21.a.4.i). 

       23 3. The potential for the continued use of existing municipal or non-municipal 
sewage facilities through one or more of the following: (Reference-Title 25, 
§71.21.a.4.ii). 

       23 a. Repair. (Reference-Title 25, §71.21.a.4.ii.A). 

       23 b. Upgrading. (Reference-Title 25, §71.21.a.4.ii.B). 

       23 c. Reduction of hydraulic or organic loading to existing facilities. 
(Reference-Title 25, §71.71). 

       23 d. Improved operation and maintenance. Reference-Title 25, 
§71.21.a.4.ii.C). 

       23 e. Other applicable actions that will resolve or abate the identified problems.  
(Reference-Title 25, §71.21.a.4.ii.D). 

       23 4. Repair or replacement of existing collection and conveyance system 
components. (Reference-Title 25, §71.21.a.4.ii.A). 

       23 5. The need for construction of new community sewage systems including 
sewer systems and/or treatment facilities. (Reference-Title 25, §71.21.a.4.iii). 

       27 6. Use of innovative/alternative methods of collection/conveyance to serve 
needs areas using existing wastewater treatment facilities. (Reference-Title 
25, §71.21.a.4.ii.B). 

       27 B. The use of individual sewage disposal systems including individual residential 
spray irrigation systems based on: 

       NA 1. Soil and slope suitability. (Reference-Title 25, §71.21.a.2.ii.C). 

       NA 2. Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.21.a.2.ii.C). 

       NA 3. The establishment of a sewage management program. (Reference-Title 25, 
§71.21.a.4.iv). See also Part “F” below. 

       NA 4. The repair, replacement or upgrading of existing malfunctioning systems in 
areas suitable for onlot disposal considering: (Reference-Title 25, 
§71.21.a.4). 

       NA a. Existing technology and sizing requirements of Title 25 Chapter 73.  
(Reference-Title 25, §73.31-73.72).  

       NA b. Use of expanded absorption areas or alternating absorption areas.  
(Reference-Title 25, §73.16). 

       NA c. Use of water conservation devices. (Reference-Title 25, §71.73.b.2.iii). 

       27 C. The use of small flow sewage treatment facilities or package treatment facilities to 
serve individual homes or clusters of homes with consideration of:  (Reference-
Title 25, §71.64.d).  

       NA 1. Treatment and discharge requirements. (Reference-Title 25, §71.64.d).  

       NA 2. Soil suitability. (Reference-Title 25, §71.64.c.l).  
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       NA 3. Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.64.c.2).  

       NA 4. Municipal, Local, Agency or other controls over operation and maintenance 
requirements through a Sewage Management Program.  (Reference-Title 25, 
§71.64.d). See Part “F” below.  

       27 D. The use of community land disposal alternatives including:  

       NA 1. Soil and site suitability.  (Reference-Title 25, §71.21.a.2.ii.C).  

       NA 2. Preliminary hydrogeologic evaluation. (Reference-Title 25, §71.21.a.2.ii.C).  

       NA 3. Municipality, Local Agency or Other Controls over operation and maintenance 
requirements through a Sewage Management Program (Reference-Title25, 
§71.21.a.2.ii.C). See Part “F” below.  

       NA 4. The rehabilitation or replacement of existing malfunctioning community land 
disposal systems.  (See Part “V”, B, 4, a, b, c above). See also Part “F” 
below.  

       28 E. The use of retaining tank alternatives on a temporary or permanent basis 
including: (Reference- Title 25, §71.21.a.4).  

       NA 1. Commercial, residential and industrial use. (Reference-Title 25, §71.63.e).  

       NA 2 Designated conveyance facilities (pumper trucks). (Reference-Title 25, 
§71.63.b.2).  

       NA 3. Designated treatment facilities or disposal site. (Reference-Title 25, 
§71.63.b.2).  

       NA 4. Implementation of a retaining tank ordinance by the municipality.  (Reference-
Title 25, §71.63.c.3). See Part “F” below.  

       NA 5. Financial guarantees when retaining tanks are used as an interim sewage 
disposal measure.  (Reference-Title 25, §71.63.c.2).  

       28 F. Sewage Management Programs to assure the future operation and maintenance 
of existing and proposed sewage facilities through:  

       NA 1. Municipal ownership or control over the operation and maintenance of 
individual onlot sewage disposal systems, small flow treatment facilities, or 
other traditionally non-municipal treatment facilities. (Reference-Title 25, 
§71.21.a.4.iv).  

       NA 2. Required inspection of sewage disposal systems on a schedule established 
by the municipality.  (Reference-Title 25, §71.73.b.1.).  

       NA 3. Required maintenance of sewage disposal systems including septic and 
aerobic treatment tanks and other system components on a schedule 
established by the municipality.  (Reference-Title 25, §71.73.b.2).  

       NA 4. Repair, replacement or upgrading of malfunctioning onlot sewage systems. 
(Reference-Title 25, §71.21.a.4.iv) and §71.73.b.5 through:  

       NA a. Aggressive pro-active enforcement of ordinances that require operation 
and maintenance and prohibit malfunctioning systems. (Reference-Title 
25, §71.73.b.5). 

       NA b. Public education programs to encourage proper operation and 
maintenance and repair of sewage disposal systems. 

       NA 5. Establishment of joint municipal sewage management programs. (Reference-
Title 25, §71.73.b.8).  

       NA 6. Requirements for bonding, escrow accounts, management agencies or 
associations to assure operation and maintenance for non-municipal 
facilities. (Reference-Title 25, §71.71).  
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       28 G. Non-structural comprehensive planning alternatives that can be undertaken to 
assist in meeting existing and future sewage disposal needs including: 
(Reference-Title 25, §71.21.a.4). 

1. Modification of existing comprehensive plans involving:  

       NA a. Land use designations. (Reference-Title 25, §71.21.a.4).  

       NA b. Densities. (Reference-Title 25, §71.21.a.4).  

       NA c. Municipal ordinances and regulations. (Reference-Title 25, §71.21.a.4).  

       NA d. Improved enforcement. (Reference-Title 25, §71.21.a.4).  

       NA e. Protection of drinking water sources. (Reference-Title 25, §71.21.a.4).  

       NA 2. Consideration of a local comprehensive plan to assist in producing sound 
economic and consistent land development. (Reference-Title 25, §71.21.a.4).  

       NA 3. Alternatives for creating or changing municipal subdivision regulations to 
assure long-term use of on-site sewage disposal that consider lot sizes and 
protection of replacement areas. (Reference-Title 25, §71.21.a.4).  

       NA 4. Evaluation of existing local agency programs and the need for technical or 
administrative training. (Reference-Title 25, §71.21.a.4). 

       28 H. A no-action alternative which includes discussion of both short-term and long-
term impacts on:  (Reference-Title 25, §71.21.a.4).  

       28 1. Water Quality/Public Health. (Reference-Title 25, §71.21.a.4).  

       28 2. Growth potential (residential, commercial, industrial). (Reference-Title 25, 
§71.21.a.4).  

       28 3. Community economic conditions. (Reference-Title 25, §71.21.a.4).  

       28 4. Recreational opportunities. (Reference-Title 25, §71.21.a.4).  

       28 5. Drinking water sources. (Reference-Title 25, §71.21.a.4).  

       28 6. Other environmental concerns. (Reference-Title 25, §71.21.a.4). 

    

       29 VI. Evaluation of Alternatives 

A. Technically feasible alternatives identified in Section V of this check-list must be 
evaluated for consistency with respect to the following: (Reference-Title 25, 
§71.21.a.5.i.).  

       29 1. Applicable plans developed and approved under Sections 4 and 5 of the 
Clean Streams Law or Section 208 of the Clean Water Act (33 U.S.C.A. 
1288). (Reference-Title 25, §71.21.a.5.i.A).  Appendix B, Section II.A of the 
Planning Guide.  

       30 2. Municipal wasteload management Corrective Action Plans or Annual 
Reports developed under PA Code, Title 25, Chapter 94. (Reference-Title 
25, §71.21.a.5.i.B). The municipality’s recent Wasteload Management 
(Chapter 94) Reports should be examined to determine if the proposed 
alternative is consistent with the recommendations and findings of the report. 
Appendix B, Section II.B of the Planning Guide.  

       30 3. Plans developed under Title II of the Clean Water Act (33 U.S.C.A. 1281-
1299) or Titles II and VI of  the  Water  Quality Act of 1987 (33 U.S.C.A 
1251-1376). (Reference-Title 25, §71.21.a.5.i.C).  Appendix B, Section II.E of 
the Planning Guide.  
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       30 4. Comprehensive plans developed under the Pennsylvania Municipalities 
Planning Code.  (Reference-Title 25, §71.21.a.5.i.D).  The municipality’s 
comprehensive plan must be examined to assure that the proposed 
wastewater disposal alternative is consistent with land use and all other 
requirements stated in the comprehensive plan.  Appendix B, Section II.D of 
the Planning Guide.  

       31 5. Antidegradation requirements as contained in PA Code, Title 25, Chapters 
93, 95 and 102  (relating to water quality standards, wastewater treatment 
requirements and erosion control) and the Clean Water Act. (Reference-Title 
25, §71.21.a.5.i.E). Appendix B, Section II.F of the Planning Guide.  

       31 6. State Water Plans developed under the Water Resources Planning Act (42 
U.S.C.A. 1962-1962 d-18). (Reference-Title 25, §71.21.a.5.i.F).  Appendix B, 
Section II.C of the Planning Guide.  

       32 7. Pennsylvania Prime Agricultural Land Policy contained in Title 4 of the 
Pennsylvania Code, Chapter 7, Subchapter W.  Provide narrative on local 
municipal policy and an overlay map on prime agricultural soils. (Reference-
Title 25, §71.21.a.5.i.G). Appendix B, Section II.G of the Planning Guide.  

       32 8. County Stormwater Management Plans approved by DEP under the Storm 
Water Management Act (32 P.S. 680.1-680.17). (Reference-Title 25, 
§71.21.a.5.i.H). Conflicts created by the implementation of the proposed 
wastewater alternative and the existing recommendations for the manage-
ment of stormwater in the county Stormwater Management Plan must be 
evaluated and mitigated.  If no plan exists, no conflict exists.  Appendix B, 
Section II.H of the Planning Guide.  

       32 9. Wetland Protection. Using wetland mapping developed under Checklist 
Section II.G, identify and discuss mitigative measures including the need to 
obtain permits for any encroachments on wetlands from the construction or 
operation of any proposed wastewater facilities.  (Reference-Title 25, 
§71.21.a.5.i.I) Appendix B, Section II.I of the Planning Guide.  

       33 10. Protection of rare, endangered or threatened plant and animal species 
as identified by the Pennsylvania Natural Diversity Inventory (PNDI).  
(Reference-Title 25, §71.21.a.5.i.J).  Provide DEP with a copy of the 
completed Request For PNDI Search document. Also provide a copy of the 
response letter from the Department of Conservation and Natural Resources’ 
Bureau of Forestry regarding the findings of the PNDI search.  Appendix B, 
Section II.J of the Planning Guide.  

       33 11. Historical and archaeological resource protection under P.C.S. Title 37, 
Section 507 relating to cooperation by public officials with the Pennsylvania 
Historical and Museum Commission. (Reference-Title 25, §71.21.a.5.i.K). 
Provide the department with a completed copy of a Cultural Resource Notice 
request of the Bureau of Historic Preservation (BHP) to provide a listing of 
known historical sites and potential impacts on known archaeological and 
historical sites. Also provide a copy of the response letter from the BHP.  
Appendix B, Section II.K of the Planning Guide.  

       33 B. Provide for the resolution of any inconsistencies in any of the points identified in 
Section VI.A. of this checklist by submitting a letter from the appropriate agency 
stating that the agency has received, reviewed and concurred with the resolution 
of identified inconsistencies. (Reference-Title 25, §71.21.a.5.ii).  Appendix B of 
the Planning Guide.  

       34 C. Evaluate alternatives identified in Section V of this checklist with respect to 
applicable water quality standards, effluent limitations or other technical, 
legislative or legal requirements. (Reference-Title 25, §71.21.a.5.iii).  
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       34 D. Provide cost estimates using present worth analysis for construction, financing, 
on going administration, operation and maintenance and user fees for 
alternatives identified in Section V of this checklist.  Estimates shall be limited to 
areas identified in the plan as needing improved sewage facilities within five 
years from the date of plan submission. (Reference-Title 25, §71.21.a.5.iv).  

       36 E. Provide an analysis of the funding methods available to finance the proposed 
alternatives evaluated in Section V of this checklist.  Also provide documentation 
to demonstrate which alternative and financing scheme combination is the most 
cost-effective; and a contingency financial plan to be used if the preferred method 
of financing cannot be implemented.  The funding analysis shall be limited to 
areas identified in the plan as needing improved sewage facilities within five years 
from the date of the plan submission. (Reference-Title 25, §71.21.a.5.v).  

       38 F. Analyze the need for immediate or phased implementation of each alternative 
proposed in Section V of this checklist including: (Reference-Title 25, 
§71.21.a.5.vi). 

       38 1. A description of any activities necessary to abate critical public health 
hazards pending completion of sewage facilities or implementation of sewage 
management programs. (Reference-Title 25, §71.21.a.5.vi.A).  

       38 2. A description of the advantages, if any, in phasing construction of the 
facilities or implementation of a sewage management program justifying time 
schedules for each phase.  (Reference-Title 25, §71.21.a.5.vi.B).  

       38 G. Evaluate administrative organizations and legal authority necessary for plan 
implementation. (Reference - Title 25, §71.21.a.5.vi.D.). 

    

       38 VII. Institutional Evaluation 
A. Provide an analysis of all existing wastewater treatment authorities, their past 

actions and present performance including: 

       38 1. Financial and debt status.  (Reference-Title 25, §71.61.d.2). 

       38 2. Available staff and administrative resources. (Reference-Title 25, §71.61.d.2) 

       39 3. Existing legal authority to:  

       39 a. Implement wastewater planning recommendations. (Reference-Title 25, 
§71.61.d.2).  

       39 b. Implement system-wide operation and maintenance activities. 
(Reference-Title 25, §71.61.d.2).  

       39 c.  Set user fees and take purchasing actions. (Reference-Title 25, 
§71.61.d.2).  

       39 d. Take enforcement actions against ordinance violators. (Reference-Title 
25, §71.61.d.2). 

       39 e. Negotiate agreements with other parties. (Reference-Title 25, 
§71.61.d.2).  

       39 f. Raise capital for construction and operation and maintenance of facilities. 
(Reference-Title 25,§71.61.d.2).  

       39 B. Provide an analysis and description of the various institutional alternatives 
necessary to implement the proposed technical alternatives including:  

       39 1. Need for new municipal departments or municipal authorities.  (Reference-
Title 25, §71.61.d.2).  

       39 2. Functions of existing and proposed organizations (sewer authorities, onlot 
maintenance agencies, etc.). (Reference-Title 25, §71.61.d.2).  

       39 3. Cost of administration, implementability, and the capability of the 
authority/agency to react to future needs. (Reference-Title 25, §71.61.d.2).  
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       39 C. Describe all necessary administrative and legal activities to be completed and 
adopted to ensure the implementation of the recommended alternative including:  

       39 1. Incorporation of authorities or agencies. (Reference-Title 25, §71.61.d.2).  

       39 2. Development of all required ordinances, regulations, standards and inter-
municipal agreements.  (Reference-Title 25, §71.61.d.2).  

       40 3. Description of activities to provide rights-of-way, easements and land 
transfers. (Reference-Title 25, §71.61.d.2).  

       40 4. Adoption of other municipal sewage facilities plans.  (Reference-Title 25, 
§71.61.d.2).  

       NA 5. Any other legal documents. (Reference-Title 25, §71.61.d.2).  

       NA 6. Dates or timeframes for items 1-5 above on the project’s implementation 
schedule.  

       40 D. Identify the proposed institutional alternative for implementing the chosen 
technical wastewater disposal alternative. Provide justification for choosing the 
specific institutional alternative considering administrative issues, organizational 
needs and enabling legal authority. (Reference-Title 25, §71.61.d.2). 

    

       40 VIII. Implementation Schedule and Justification for Selected Technical & 
Institutional Alternatives 

A. Identify the technical wastewater disposal alternative which best meets the 
wastewater treatment needs of each study area of the municipality.  Justify the 
choice by providing documentation which shows that it is the best alternative 
based on: 

       40 1. Existing wastewater disposal needs. (Reference-Title 25, §71.21.a.6). 

       40 2. Future wastewater disposal needs. (five and ten years growth areas). 
(Reference-Title 25, §71.21.a.6). 

       40 3. Operation and maintenance considerations. (Reference-Title 25, §71.21.a.6). 

       40 4. Cost-effectiveness. (Reference-Title 25, §71.21.a.6). 

       40 5. Available management and administrative systems. (Reference-Title 25, 
§71.21.a.6). 

       40 6.  Available financing methods. (Reference-Title 25, §71.21.a.6). 

       40 7. Environmental soundness and compliance with natural resource planning and 
preservation programs. (Reference-Title 25, §71.21.a.6). 

       41 B. Designate and describe the capital financing plan chosen to implement the 
selected alternative(s). Designate and describe the chosen back-up financing 
plan.  (Reference-Title 25, §71.21.a.6) 

       41 C. Designate and describe the implementation schedule for the recommended 
alternative, including justification for any proposed phasing of construction or 
implementation of a Sewage Management Program. (Reference – Title 25 
§71.31d) 

    

       42 IX. Environmental Report (ER) generated from the Uniform Environmental Review 
Process (UER) 

       42 A. Complete an ER as required by the UER process and as described in the DEP 
Technical Guidance 381-5511-111.  Include this document as “Appendix A” to 
the Act 537 Plan Update Revision.  Note:  An ER is required only for Wastewater 
projects proposing funding through any of the funding sources identified in the 
UER. 
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 PENNVEST I.D. No.        

 

ADDITIONAL REQUIREMENTS FOR PENNVEST PROJECTS 

Municipalities that propose to implement their official sewage facilities plan updates with PENNVEST funds must meet 
six additional requirements to be eligible for such funds.  See A Guide for Preparing Act 537 Update Revisions (362-
0300-003), Appendix N for greater detail or contact the DEP regional office serving your county listed in Appendix J of 
the same publication. 

DEP 
Use 
Only  

Indicate 
Page #(s) 

in Plan Item Required 

       Appendix 
A 

1. Environmental Impact Assessment.  (Planning Phase) 

The Uniform Environment Review (UER) replaces the Environmental Impact 
Assessment that was a previous requirement for PENNVEST projects. 

       35 2. Cost Effectiveness (Planning Phase) 

The cost-effectiveness analysis should be a present-worth (or equivalent uniform 
annual) cost evaluation of the principle alternatives using the interest rate that is 
published annually by the Water Resources Council.  Normally, for PENNVEST 
projects the applicant should select the most cost-effective alternative based upon 
the above analysis.  Once the alternative has been selected the user fee estimates 
should be developed based upon interest rates and loan terms of the selected 
funding method. 

        3. Second Opinion Project Review.  (Design Phase) 

        4. Minority Business Enterprise/Women’s Business Enterprise (Construction Phase) 

        5. Civil Rights.  (Construction Phase) 

        6. Initiation of Operation/Performance Certification.  (Post-construction Phase) 
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APPENDIX H
Municipal Zoning Maps
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APPENDIX I
Pennsylvania Natural Diversity Inventory

(PNDI) Search Results and Agency
Correspondence











  Division of Environmental Services
      Natural Diversity Section

450 Robinson Lane
Bellefonte, PA 16823

                                                                                                                814-359-5237

December 1, 2015
IN REPLY REFER TO
SIR# 45214

KLH Engineers, Inc. 
Samuel Gibson
5173 Campbells Run Road
Pittsburgh, Pennsylvania 15205

RE: Species Impact Review (SIR) – Rare, Candidate, Threatened and Endangered Species
PNDI Search No. 20151110538705
Greenville Sanitary Authority Wastewater Treatment Plant Upgrade
MERCER County: Hempfield Township

Dear Samuel Gibson:

This responds to your inquiry about a Pennsylvania Natural Diversity Inventory (PNDI) Internet 
Database search “potential conflict” or a threatened and endangered species impact review.  These 
projects are screened for potential conflicts with rare, candidate, threatened or endangered species under 
Pennsylvania Fish & Boat Commission jurisdiction (fish, reptiles, amphibians, aquatic invertebrates only) 
using the Pennsylvania Natural Diversity Inventory (PNDI) database and our own files.  These species of 
special concern are listed under the Endangered Species Act of 1973, the Wild Resource Conservation 
Act, and the Pennsylvania Fish & Boat Code (Chapter 75), or the Wildlife Code.

An element occurrence of a rare, candidate, threatened, or endangered species under our 
jurisdiction is known from the vicinity of the proposed project. However, given the nature of the proposed 
project, the immediate location, or the current status of the nearby element occurrence(s), no adverse 
impacts are expected to the species of special concern.

This response represents the most up-to-date summary of the PNDI data and our files and is valid 
for two (2) years from the date of this letter.  An absence of recorded species information does not 
necessarily imply species absence.  Our data files and the PNDI system are continuously being updated 
with species occurrence information.  Should project plans change or additional information on listed or 
proposed species become available, this determination may be reconsidered, and consultation shall be re-
initiated.
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If you have any questions regarding this review, please contact Nevin Welte at 412-586-2334 
and refer to the SIR # 45214.  Thank you for your cooperation and attention to this important matter of 
species conservation and habitat protection.

Sincerely,

Christopher A. Urban, Chief
Natural Diversity Section

CAU/NTW/dn
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APPENDIX K
Cost Estimates



Item Unit Unit Price Qty. Extend

Headworks/Pump Station (Bar screen, grit removal, wet well/dry well P.S.) LS 6,100,000$          1 6,100,000$              

Primary Clarifier Distribution Box LS 100,000$             1 100,000$                  

Primary Clarifier LS 921,000$             1 921,000$                  

Existing Primary Clarifier Equipment LS 350,000$             1 350,000$                  

Sludge Pumps LS 100,000$             1 100,000$                  

Existing Headworks/P.S. Demolition LS 150,000$             1 150,000$                  

Seal Sludge Well from Building LS 35,000$               1 35,000$                    

Trickling Filter Pump Station (6.25 MGD P.S., 2 separated wet wells and pumps) LS 2,000,000$          1 2,000,000$              

Trickling Filter Improvements (New media) LS 2,193,000$          1 2,193,000$              

Replace Flocculator Clarifier Equipment (New equipment including painting) LS 830,000$             1 830,000$                  

UV Disinfection (Convert chlorine contact tank to UV, including UV lift station) LS 1,000,000$          1 1,000,000$              

Digester Improvements (Digester cleaning, mixing system, cover repairs and seal supernatent sumps) LS 600,000$             1 600,000$                  

Sludge Drying Bed Improvements (Cover existing beds, construct new covered beds) LS 529,000$             1 529,000$                  

Site Work (Site piping, paving, E&S controls and restoration) LS 1,000,000$          1 1,000,000$              

Bonds, Mobilization, Insurance and Administration LS 796,000$             1 796,000$                  

Construction Subtotal 16,704,000$            

Construction Contingency LS 30% 1 5,012,000$              

Construction Total 21,716,000$            

Engineering & Construction Administration LS 10% 1 2,172,000$              

Legal & Administrative LS 5% 1 1,086,000$              

Project Total 24,974,000$            

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

Engineer's Opinion of Probable Project Cost for WWTP Improvements

Alternative 1 - Existing Trickling Filter/Solids Contact (TF/SC)

November 2015



Item Unit Unit Price Qty. Extend

Headworks/Pump Station (Bar screen, grit removal, wet well/dry well P.S.) LS 6,100,000$          1 6,100,000$              

Primary Clarifier Distribution Box LS 100,000$             1 100,000$                  

Primary Clarifier LS 921,000$             1 921,000$                  

Existing Primary Clarifier Equipment LS 350,000$             1 350,000$                  

Sludge Pumps LS 100,000$             1 100,000$                  

Existing Headworks/P.S. Demolition LS 150,000$             1 150,000$                  

Seal Sludge Well from Building LS 35,000$               1 35,000$                    

Trickling Filter Pump Station (6.25 MGD P.S., 2 separated wet wells and pumps) LS 2,000,000$          1 2,000,000$              

Trickling Filter Improvements (New media) LS 2,193,000$          1 2,193,000$              

Replace Flocculator Clarifier Equipment (New equipment including painting) LS 830,000$             1 830,000$                  

Denitrification Improvements LS 5,500,000$          1 5,500,000$              

UV Disinfection (Convert chlorine contact tank to UV, including UV lift station) LS 1,000,000$          1 1,000,000$              

Digester Improvements (Digester cleaning, mixing system, cover repairs and seal supernatent sumps) LS 600,000$             1 600,000$                  

Sludge Drying Bed Improvements (Cover existing beds, construct new covered beds) LS 529,000$             1 529,000$                  

Site Work (Site piping, paving, E&S controls and restoration) LS 1,000,000$          1 1,000,000$              

Bonds, Mobilization, Insurance and Administration LS 796,000$             1 796,000$                  

Construction Subtotal 22,204,000$            

Construction Contingency LS 30% 1 6,662,000$              

Construction Total 28,866,000$            

Engineering & Construction Administration LS 10% 1 2,887,000$              

Legal & Administrative LS 5% 1 1,444,000$              

Project Total 33,197,000$            

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

Engineer's Opinion of Probable Project Cost for WWTP Improvements

Alternative 1 - Existing Trickling Filter/Solids Contact (TF/SC) with Denitrification

November 2015



Item Unit Unit Price Qty. Extend

Headworks/Pump Station (12 MGD - bar screen, grit removal, wet well/dry well P.S.) LS 6,100,000$          1 6,100,000$              

Fine Screen Building (P.S. to pump up to 6.25 MGD to fine screens, excess flow pumped to storage) LS 1,100,000$          1 1,100,000$              

Membrane Bioreactor (MBR) (Convert flocculator clarifiers to MBR) LS 6,200,000$          1 6,200,000$              

Convert Trickling Filters to Flow Storage LS 525,000$             1 525,000$                  

Disinfection Improvements LS 500,000$             1 500,000$                  

Convert Primary Clarifiers to Sludge Holding Tanks LS 330,000$             1 330,000$                  

Convert Anaerobic Digesters to Aerobic Digesters LS 500,000$             1 500,000$                  

Existing Headworks/P.S. Demolition LS 150,000$             1 150,000$                  

Sludge Drying Bed Improvements (Cover existing beds, construct new covered beds) LS 529,000$             1 529,000$                  

Site Work (Site piping, paving, E&S controls and restoration) LS 1,000,000$          1 1,000,000$              

Bonds, Mobilization, Insurance and Administration LS 847,000$             1 847,000$                  

Construction Subtotal 17,781,000$            

Construction Contingency LS 30% 1 5,335,000$              

Construction Total 23,116,000$            

Engineering & Construction Administration LS 10% 1 2,312,000$              

Legal & Administrative LS 5% 1 1,156,000$              

Project Total 26,584,000$            

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

Engineer's Opinion of Probable Project Cost for WWTP Improvements

Alternative 2 - Membrane Bioreactor (MBR)

November 2015



Item Unit Unit Price Qty. Extend

Headworks/Pump Station (12 MGD - bar screen, grit removal, wet well/dry well P.S.) LS 6,100,000$          1 6,100,000$              

Sequencing Batch Reactor (SBR) with Drumlifter (Concrete SBR tanks, drumlifters installed in building) LS 11,000,000$        1 11,000,000$            

UV Disinfection (Convert chlorine contact tank to UV) LS 1,000,000$          1 1,000,000$              

Convert Primary Clarifiers to Sludge Holding Tanks LS 330,000$             1 330,000$                  

Convert Anaerobic Digesters to Aerobic Digesters LS 500,000$             1 500,000$                  

Site Work (Site piping, paving, E&S controls and restoration) LS 1,000,000$          1 1,000,000$              

Existing Headworks/P.S. Demolition LS 150,000$             1 150,000$                  

Demolition of Flocculator Clarifier Equipment LS 50,000$               1 50,000$                    

Demolition of Trickling Filter and Trickling Filter Pump Station LS 350,000$             1 350,000$                  

Sludge Drying Bed Improvements (Cover existing beds, construct new covered beds) LS 529,000$             1 529,000$                  

Bonds, Mobilization, Insurance and Administration LS 1,024,000$          1 1,024,000$              

Construction Subtotal 22,033,000$            

Construction Contingency LS 30% 1 6,610,000$              

Construction Total 28,643,000$            

Engineering & Construction Administration LS 10% 1 2,865,000$              

Legal & Administrative LS 5% 1 1,433,000$              

Project Total 32,941,000$            

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

Engineer's Opinion of Probable Project Cost for WWTP Improvements

Alternative 3 - Sequencing Batch Reactor (SBR)

November 2015



Item Unit Unit Price Qty. Extend

Headworks/Pump Station (12 MGD - bar screen, grit removal, wet well/dry well P.S.) LS 6,100,000$          1 6,100,000$              

Site Work (Site piping, paving, E&S controls and restoration) LS 700,000$             1 700,000$                  

Existing Headworks/P.S. Demolition LS 150,000$             1 150,000$                  

Bonds, Mobilization, Insurance and Administration LS 313,000$             1 313,000$                  

Construction Subtotal 7,263,000$              

Construction Contingency LS 30% 1 2,179,000$              

Construction Total 9,442,000$              

Engineering & Construction Administration LS 10% 1 945,000$                  

Legal & Administrative LS 5% 1 473,000$                  

Project Total 10,860,000$            

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

Engineer's Opinion of Probable Project Cost for WWTP Improvements

Alternative 4 - Headworks Facility

December 2015



APPENDIX L
Present Worth Analysis



Description
Alternative 1

Existing TF/SC

Alternative 1

+

Denitrification

Alternative 2

MBR

Alternative 3

SBR/Tertiary Filters

Alternative 4

Headworks

Estimated Total Project Cost 24,974,000$                   33,197,000$                   26,584,000$                   32,941,000$                   10,860,000$                   

PENNVEST Financing 20,000,000$                   20,000,000$                   20,000,000$                   20,000,000$                   10,860,000$                   

Bond Financing 4,974,000$                      13,197,000$                   6,584,000$                      12,941,000$                   -$                                 

PENNVEST Debt Service (20 years)

1.000% 1 to 5 years 1,108,306$                      1,108,306$                      1,108,306$                      1,108,306$                      601,810$                         

PENNVEST Debt Service (20 years)

1.743% 6 to 20 years 1,193,010$                      1,193,010$                      1,193,010$                      1,193,010$                      647,804$                         

Bond Debt Service (30 years)

5.00% 323,566$                         858,484$                         428,299$                         841,831$                         -$                                 

Estimated Project Cost Present Worth 33,143,650$                   49,191,189$                   36,285,634$                   48,691,594$                   12,726,114$                   

Estimated Annual O&M Costs 1,287,560$                      1,310,810$                      1,317,560$                      1,302,560$                      1,272,560$                      

Proposed O&M Present Worth, 3.0% 40 Years 29,761,680$                   30,299,099$                   30,455,124$                   30,108,402$                   29,414,958$                   

Total Present Worth 62,905,330$                   79,490,288$                   66,740,759$                   78,799,996$                   42,141,073$                   

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

40 Year Present Worth Analysis

PENNVEST  - Assumed 1.0% 0 to 5 years, 1.743% 6 to 20 years

Bonds - Assumed 5.0% for 30 years



Description
Alternative 1

Existing TF/SC

Alternative 1

+

Denitrification

Alternative 2

MBR

Alternative 3

SBR/Tertiary Filters

Alternative 4

Headworks

Estimated Total Project Cost 24,974,000$                   33,197,000$                   26,584,000$                   32,941,000$                   10,860,000$                   

Bond Debt Service (30 years)

5.00% 1,624,595$                      2,159,512$                      1,729,327$                      2,142,859$                      706,459$                         

Estimated Project Cost Present Worth 48,737,836$                   64,785,375$                   51,879,821$                   64,285,780$                   21,193,758$                   

Estimated Annual O&M Costs 1,287,560$                      1,310,810$                      1,317,560$                      1,302,560$                      1,272,560$                      

Proposed O&M Present Worth, 3.0% 40 Years 29,761,680$                   30,299,099$                   30,455,124$                   30,108,402$                   29,414,958$                   

Total Present Worth 78,499,517$                   95,084,474$                   82,334,945$                   94,394,182$                   50,608,716$                   

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

40 Year Present Worth Analysis

Bonds - Assumed 5.0% for 30 years



Description
Alternative 1

Existing TF/SC

Alternative 1

+

Denitrification

Alternative 2

MBR

Alternative 3

SBR/Tertiary Filters

Alternative 4

Headworks

Estimated Total Project Cost 24,974,000$                   33,197,000$                   26,584,000$                   32,941,000$                   10,860,000$                   

RUS Debt Service (40 years)

2.625% 1,015,927$                      1,350,433$                      1,081,420$                      1,340,019$                      441,778$                         

Estimated Project Cost Present Worth 40,637,066$                   54,017,325$                   43,256,817$                   53,600,768$                   17,671,119$                   

Estimated Annual O&M Costs 1,287,560$                      1,310,810$                      1,317,560$                      1,302,560$                      1,272,560$                      

Proposed O&M Present Worth, 3.0% 40 Years 29,761,680$                   30,299,099$                   30,455,124$                   30,108,402$                   29,414,958$                   

Total Present Worth 70,398,746$                   84,316,424$                   73,711,942$                   83,709,170$                   47,086,078$                   

Greenville Sanitary Authority

Act 537 Sewage Facilities Plan Special Study

40 Year Present Worth Analysis

RUS - 2.625% for 40 years



APPENDIX M
User Rate Analysis

















 

 

 
 
 
 
 
 
 

Information Request No. 25 
 
 

Lease Agreement





























 

 

 
 
 
 
 
 
 

Information Request No. 27 
 
 

Amended Exhibit F1 (Intermunicipal Agreement with Maps) 



EXHIBIT F1

(AMENDED) 






























