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Background

This updated Nine Minimum Controls (NMC) Plan is intended to become effective upon
Closing of the proposed acquisition by Pennsylvania- American Water Company (PAW) of the
wastewater system assets of the Municipal Authority of the City of McKeesport (MACM). MACM
currently owns and operates three wastewater treatment plants and their associated collection
systems: McKeesport, Duquesne, and Dravosburg. MACM also owns and operates the collection
system for Port Vue Borough. The collection systems in the City of Duquesne and the Borough of
Dravosburg only treat sewage from their respective communities and are not interconnected to
other systems.

Additional communities surrounding the City of McKeesport own and operate collection
systems that connect to the MACM interceptor system directly or via an adjoining municipality's
sewer system. These are considered separate sanitary systems. These communities are:

- East McKeesport Borough
- Elizabeth Township
- Liberty Borough
- Glassport Borough
- Lincoln Borough
- North Versailles Township
- Versailles Borough
- Whlte Oak Borough

The collection systems within the McKeesport, Duquesne, Dravosburg, and Port Vue
service areas have been classified by the Pennsylvania Department of Environmental Protection
(PaDEP) as combined sewer overflow (CSO) systems. The collection systems within these four
areas include both separate sanitary sewers designed to carry sanitary wastewater only and
combined sewers which were intended to carry both sanitary sewage and stormwater runoff to
the interceptor. The storm water diversion chambers (CSO regulators) divert dry weather sewage
flow from the combined sewers into the interceptor sewers. Sewage flow is diverted to the
interceptor until the flow rate reaches a set value based on an allowable flow rate to the
wastewater treatment plant. As this flow rate is exceeded (under high wet-weather flow
conditions that exceed the capacities of downstream facilities), the combined sewage begins to
discharge through the CSO outfalls to the river.

This NMC Plan will focus on the four service areas which are owned by the MACM and
which are CSO systems: McKeesport, Duquesne, Dravosburg, and PortVue. Following are brief
descriptions of these four service areas:

McKeesport Service Area

The McKeesport wastewater system consists of over 117 miles of collection sewers and
large interceptors,2T CSOs (excluding the WWTP outfall), nine pumping stations, and a
wastewater treatment plant (WWTP).
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The McKeesport wastewater treatment plant (McKeesport WWTP) discharges treated
effluent to the Monongahela River under National Pollutant Discharge Elimination System
(NPDES) Permit No. PA0025913. The McKeesport WWTP has an annual average design
hydraulic capacity of 13.0 million gallons per day (mgd) and an annual average design
organic loading capacity of 19,950 lbs. of Biochemical Oxygen Demand (BODS) per day.
The McKeesport WWTP includes the following processes:

- Screening and grit removal
- Flow Control Splitter Box
- Process Train 1:

o Activated Sludge Process

o Final Settling
o Chlorine Disinfection

- Process Train 2:

o Sequencing Batch Reactors (SBR)

o UV Disinfection

The NPDES Permit No. PA0026913lists perrnitted discharge points including: Treatment
Plant Outfall - 001,; and CSOs - 003 through 010, 012 through 0L5, 018 (017 combined
with 018), and 020 through 033. NDPES Permit No. PA00269L3 was issued to MACM on
March L,201,6 and expires on February 28,202L.

Port Vue Service Area

The Port Vue wastewater system consists of approximately 21 miles of collection sewers,
four CSOs, and one pumping station.

The NPDES Permit No. PA0254690 lists four permitted discharge points: CSOs 001, 002,
004, and 005. NDPES Permit No. PA0254690 was issued to the Borough of Port Vue on
November L,20L3 and expires on October 31,20l-8.

Duquesne Service Area

The Duquesne wastewater system consists of approximately 35 miles of collection sewers
and large interceptors, four CSOs (excluding the WWTP outfall), and a WWTP. The
Duquesne systern does not have any pumping stations.

The Duquesne WWTP discharges treated effluent to Thompson Run under NPDES Permit
No. PA0026981. The Duquesne WWTP has a maximum monthly average hydraulic
capacity of 2.0 mgd and an annual average design organic loading capacity of 2,780 lbs.
of BOD5 per day. The Duquesne WWTP includes the following processes:

- Bar screening and grit removal
- Aeration basins (stabilization basins and contact tanks)
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Final Settling
Chlorine Disinfection

The NPDES Permit No. PA002698L lists permitted discharge points including: Treatment
Plant Outfall-001; CSOs-002 through 005; and storm water outfallsW-1. NDPES Permit
No. PA0026981, was issued to the Sanitary Authority of Duquesne on September 5, 2003
and expired on September 5, 2008. MACM is still operating under the provisions of thls
permit.

Dravosburq Service Area

The Dravosburg wastewater system consists of approximately L0 miles of collection
sewers and large interceptors, one CSO (excluding the WWTP outfall), two pumping
stations, and a WWTP.

The Dravosburg WWTP discharges treated effluent to the Monongahela River under
NPDES Permit No. PA00284OL. The Dravosburg WWTP has a maximum monthly average
hydraulic capacity of 0.48 mgd and an annual average design organic loading capacity of
2,780lbs. of BOD5 per day. The Dravosburg WWTP includes the following processes:

- Comminutor with bar screening
- Grit removal
- Aeration basins

- Final Settling
- Chlorine Disinfection

The NPDES Permit No. PA0028401 lists two permitted discharge points: Treatment Plant

Outfall - 001 and CSO - 002. NDPES Permit No. PA00284OL was issued to the Borough of
Dravosburg on December 28, 1999 and expired on December 28,2004. MACM is still
operating under the provisions of this permit.

To ensure proper operation and maintenance of the CSOs and to comply with the
requirements set forth in the NPDES Permits, PAW has developed and implemented the
procedures and guidelines in this NMC Plan. The overall goal of this NMC Plan is to eliminate dry
weather overflows; bring all wet weather CSO discharge points into compliance with the
technology based and water quality based requirements of the Clean Water Act (CWA); and if
CSOs occur as a resuJt of a wet weather event, to mlnimize their impact on water quality, aquatic
biota, and human health. The NMC Plan identifies actions or measures designed to reduce CSOs

and their effects on receiving water quality during wet weather as well as to eliminate dry
weather overflows.

The NMC Plan will be reviewed annually by various departments within PAW including,
but not limited to, Water Quality & Environmental Compliance, Field Operations, Legal,

Engineering, and External Affairs. The NMC Plan will be revised as changes occur within the
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system, i.e. new construction, major repairs, equipment upgrades, inflow & infiltration (l&l)
reduction, etc.

Additional documentation related to and supporting this NMC Plan are the Act 537 Plans

and Long Term Control Plans (LTCP), as described below.

Act 537 Plans

The Act 537 Plan for MACM and its surrounding municipalities was prepared in 2006 and
recommended upgrades of MACM interceptors, pump stations, and McKeesport WWTP.

In 2008, Elizabeth Township updated its Act 537 plan to abandon the Buena Vista WWTP

and send the Buena Vista flow to the MACM McKeesport WWTP. An update was prepared

by MACM in 2009 to incorporate the 2008 planning completed and adopted by Elizabeth
Township. In 2OL4, MACM prepared another Act 537 Plan Update to address the City of
Duquesne's and the Borough of Dravosburg's wastewater systems, both of which had

been purchased by MACM in 20LL The Act 537 Plan for MACM and its surrounding
municipalities is currently being updated under a Special Study to evaluate PAW's

proposed purchase of MACM, and to reflect MACM's purchase of the Port Vue Borough

wastewater system in 2OL6.

Long Term Control Plans

The MACM LTCP was prepared in December 2007 and subsequently approved by PaDEP.

The 2007 MACM LTCP addressed the areas served by the McKeesport WWTP at that time.
In August2Ot4, MACM prepared additional and separate LTCPs for the City of Duquesne

and the Borough of Dravosburg service areas. These two LTCPs are currently under review
by PaDEP. There is currently not an LTCP for the Borough of Port Vue service area.
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1.1

1.0 Proper Ooeration and Reeular MaintenancF Prosfam - NMC No. 1

Overview

The first minimum control, proper operation and regular maintenance of the combined
sewer system (CSS) and CSO outfalls in the McKeesport and surrounding CSS service areas,
consists of a prograrn that establishes operation, maintenance and inspection procedures. These
procedures ensure that a CSS and treatment facility will function during wet weather in a way to
reduce CSOs and their effects on receiving water quality, maximize treatment of combined
sewage, and still comply with NPDES Permit limitations. lmplementation of this control is

intended to ensure that the collection and treatment systems perform effectively in order to
reduce the magnitude, frequency and duration of CSOs. The essential elements of a proper
operation and maintenance (O&M) program include maintenance of suitable records and
identification of O&M as a high management priority.

The steps involved in implementing this minimum control are:

!. Assess how well the O&M program is implemented.

2. Determine if the O&M program needs to be improved to satisfy the intent of the
CSO control policy.

3. Develop and implement the improvements to address CSOs.

4. Document any actions and report them to the PaDEP.

Frequent inspection, regular maintenance, and the timely repair of facilities, including
tide gates and regulators, are cost-effective ways to improve the control of CSOs. The elimination
of obstructions increases the effective storage capacity of the CSS system and the quantity of wet
weather flows that can be delivered to the treatment plant. Effective O&M practices will tend to
mitigate the extent to which CSOs occur.

PAW management is committed to allocate the proper resources to properly maintain
the CSS, perform inspection and maintenance activities on equipment at the appropriate
frequency, and make timely repairs to ensure that the CSS is operated effectively. The records
management practices currently in place and used by MACM will continue to be utilized until
PAW can migrate them into SAP. The MACM system will be immediately incorporated into PAW's
ERSI GIS system.

L.2 Organizational Structure

The combined sewer system, to be owned and operated by PAW, serves the City of
McKeesport, the City of Duquesne, the Borough of Port Vue, the Borough of Dravosburg, and also

serves eight other adjoining municipalities and their sewer authorities via inter-municipal
agreements. NPDES permits PA0026913, PA002698L, PA0028401, and PA0254690 have been
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issued by PaDEP for the discharge of treated effluent and CSOs into the Monongahela River,

Youghiogheny River, and their tributaries.

Effective upon Closing of the acquisition Transaction, PAW will become the permittee for
the combined sewer system and is responsible for routine O&M. Figure 1 shows the organization
structure of PAW. The listing below is the contact information for key operations personnel for
the MACM-area wastewater system.

Sr. Director of Operations, Western PA

Beatty (Wynn) Morgan
Phone: 724-7 43-6650

Sr. Manager of Operations, Southwest PA

Marek Jacobs

Phone: 724-7 43-3L37

Superintendent Operations, Southwest PA

Tim Berdar
Phone: 724-880-8806

Superintendent Wastewater Operations & Maintenance
Chuck Schultz
Phone: 4L2-673-970L ext. 23

Water Quality and Compliance Manager
Ron Bargiel

Phone: 4L2-884-5LL2

Director of Water Quality and Compliance
Chris Abruzzo
Phone: 7L7-53L-3308

Production Asset Manager
Jasun Stanton
Phone: 4L2-884-5109

Engineering Manager, Western PA

Jay Lucas

Phone: 724-873-3653

Emergency Contact Number: 3 L4-267-6483
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L.3 Critical Facilities

The critical elements of the MACM combined sewer system are listed in general order of
priority below. These facilities and their roles in the operation of the combined sewer system
were previously characterized in Act 537 Plans and/or LTCPs for the McKeesport, Duquesne,
Dravosburg, and Port Vue systems.

PRIORIW CRITICAL ELEMENTS OF THE COMBINED

SEWER SYSTEMS

I Wastewater Treatment Plant
2 NPDES Outfalls
-tJ Pump Stations
4 Diversion Chambers and CSO Outfalls
5 Combined Sewer Pipine

The operation, maintenance, inspection, and reporting requirement for the above
identified facilities (except the WWTPs) are outlined in the CSS Operation and Maintenance
Program. This manual will be updated in 2OL7 and undergo an annual review thereafter to
determine if further revisions are needed. A list of the CSO regulators and their locations is

included in the CSS Operation and Maintenance Program.

Operation of the McKeesport WWTP during wet weather events and power outages is
outlined in the High Flow Management Plan, which was prepared and submitted to PaDEP in

February 2OL7.

t.4 Budget

PAW is responsible for funding both O&M expenditures as well as capital improvement
projects. Capital and O&M Budgets are approved on a calendar year basis. The annual budgeting
process typically begins in April of the preceding year in coordination with the state executive
leadership, operations management, and administrative budget owners. ln Q3, the budget is
reviewed and approved by Executive Leadership Team and presented to the PAW Board of
Directors and approved by the American Water Board in Q4.

Capital Expenditures

Capital expenditures are developed annually by the PAW engineering group, working with
the local district managers and operations leadership. This planning encompasses large projects

and more costly items such as pumps, instrumentation, and large maintenance items. Each year,

the wastewater staff provides input in the budget process to assess the needs of the wastewater
plant and collection system including all projects identified in the LTCPs. The collection system
portion of the budget includes proposed funds for the CSOs. The needs are then prioritized and,
if approved, incorporated into PAW's annual budgetary plan. PAW engineering is responsible for
short term and long term planning and project delivery and will retain consulting engineers, as

needed, to assist in that effort.
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Operation and Maintenance Expenditures

Operating expenses, which include O&M, are developed annually at the local district level

by the district budget owners based on the needs of the districts and are reviewed and approved

by PAW leadership. Environmental compliance issues are given top priority in the budget process

as are any requirements identified in the approved LTCPs. The size and financial structure of PAW

provides ample capacity to fund environmental compliance projects. The size of the organization

also allows for flexibility in the allocation of resources such as rnanpower and needed equipment.

L.5 Procedures for Routine Maintenance

Operating personnel work under the Superintendent of Wastewater Operations and

Maintenance, a certified wastewater treatment plant operator, to provide continuous full-time
system operation and maintenance. Fiscal records and other administrative duties are performed

by or under the direction of the Sr. Manager of Operations. The Superintendent of Operations
for Southwest PA and the Superintendent of Wastewater Operations and Maintenance are

responsible for the three WWTPs' process and maintenance.

Daily attendance of the system consists of a regular eight (8) hour day, five (5) days per

week, plus two (2) hours on Saturday and two (2) hours on Sunday. The McKeesport WWTP

contains a securitysystem, which is electronically monitored24 hours every day. Vital technical
elements such as high wet well level, pump failures, pressure loss, or power failures are a part of
the monitoring system. The Superintendent of Wastewater Operations and Maintenance, or his

designated representative, is on 24-hour call and can be reached in case of emergency.

A routine monitoring and maintenance program has been established and is carried out
by the maintenance crew under the direction of the Superintendent of Wastewater Operations

and Maintenance. Sewers and manholes are checked weekly. lf structural damage or blockages

are found, corrective measures and repairs are undertaken immediately, if necessary. Jet/vactor
trucks and CCTV equipment, currently owned by MACM, are utilized on a regular basis to
maintain and investigate the condition of the collection system. This process began in November

2010 immediately after MACM acquired the McKeesport collection system from the City of
McKeesport. MACM also purchased and installed flow monitors at the CSO structures. Cleaning

is conducted on an as needed basis and repairs are made as necessary. Emergency maintenance

operations include repair of broken sewers and alleviating blocked sewer lines or manholes.

Major equipment maintenance operations at the WWTPs are grouped into three general

service categories: preventative maintenance, corrective maintenance, and major repairs.

Preventative maintenance consists of functions that are generally performed while the plant is

operating. Corrective maintenance measures are minor repairs made while the plant is still in
operation with minimum equipment downtime. Major repairs result in a process unit being out
of service. Major, corrective and preventative maintenance are performed periodically at the

WWTPs. Records are kept to indicate all work performed.
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Repairs and/or rehabilitation are carried out by the maintenance personnel. Emergency
maintenance or repairs are conducted on an as-needed basis. A 24-hour emergency number is

on file at the local police headquarters and a work crew can be assembled whenever required.
Assistance for major repairs or rehabilitation is readily available from one of the several
contractors within the area. Complaints are immediately investigated and problems are
corrected as quickly as possible.

Inspection of laterals from any new customer building or a new sewer extension is

performed by the field supervisor and is installed in accordance with the Sewer Users Ordinance,
All sewer tap-ins for new customers will be made by PAW Employees using 6" plastic pipe from
the main to the user's property line. Customers are responsible from property line onward, with
installation in accordance with the above mentioned user ordinance.

The four applicable NPDES permits, as listed in the Background Section of this document,
include compliance requirements for the management and control of CSOs. MACM has been
making every effort possible to control combined sewer overflows within the system. The
maintenance performed in 20L5 was considered typical and preventative, consisting of repairing
gates in the regulators and cleaning debris out of the gates and lines.

The procedures for routine O&M are included in the CSS Operation and Maintenance
Program. Typical O&M procedures that are part of the manual include inspection with a CCW
camera, flow measurement, cleaning and removal of foreign materials, chemical treatment of
roots, repair/rehabilitation of defects, and maintaining adequate records of inspections and
findings.

Normal O&M of the WWTPs occurs with records of operation maintained daily. Historical
records are stored in the MACM office at the McKeesport WWTP.

PAW will continue to use MACM's current work order procedures, which includes paper

documentation to identify and track all maintenance activities, until these systems are integrated
into PAW's SAP systems. Documentation for work completed currently includes a description of
the work performed, date, location, and total repair cost for the work.

L.6 Non-Routine Maintenance and Emergency Situations

A call out list of private prequalified contractors is maintained for the WWTPs and the
collection systems to insure that repairs can be arranged outside of normal working hours to the
extent outside assistance is necessary.

Management of emergencies in the collection system is critical. Pipe failures can result in
dry weather overflows. Upon notification by outside parties or upon discovery, PAW takes
immediate and appropriate steps to respond to the collection system problem, repair the
problem and maintain or restore service to the customers. Our target response time for
complaints and emergencies relating to collection system releases is as soon as possible. Typical
response times are within an hour or two, depending upon the circumstances. Procedures are in
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place for bypass pumping between manholes, if needed, to perform the work. We maintain a

variety of pumps on hand, in addition to a call out list of private contractors, and are well
equipped to respond to pump station problems, as necessary.

The following is a list of PAW and external personnel who are available
emergency:

PAW

See personnel list in Section 1.2

Emergency Contact Number

PaDEP

Southwest Regional Office
Christopher Kriley - Program Manager - Clean Water

Alleghenv Countv Emersencv Manaqement Agencv
Steven J. Wilharm - Division Manager

Contractors
Casper Colosimo and Son, Inc.

Golden Triangle Construction, Inc.

Alex E. Paris Contracting Co., Inc.

Midway Excavating
Hufnagel Excavating

Kukurin Contracting, Inc.

Lee's Plumbing and Excavating, Inc.

Port Vue Plumbing

to respond to an

Phone Number

3L4-267-6483

4L2-442-4032

4L2-473-2550

4L2-787-1266
724-828-2800
724-947-2235
4L2-244-9433
724-348-4294
724-325-2L36
724-245-2950
4L2-673-3988

L,7 Inspections

Manual on-site inspections of all CSO discharge points and regulators will occur at least
twice a month; however, most outfalls are inspected several times each month in response to
significant rain events. The practice of reviewing rainfall data and correlating it to activations at
certain regulators will continue. The result is that most outfalls are visited frequently each month
whether due to (1) routinely scheduled inspections, (2) inspection following rain events, (3) in
connection with outfall flow meter inspections, or (a) in connection with other visits/inspections.

Inspections include the following: (1) recording date and time of arrival and departure,
(2) noting the inspection type (twice monthly or rain event), (3) noting the condition of the
outfall, (4) noting infiltration from the river, (5) noting if the gate was moving freely, (6) noting
the weather conditions, (7) noting whether discharge is present, and if so, (8) estimating rainfall,
(9) noting the receiving waters, (10) estimating flow, (1L) determining the cause of the discharge,
(L2) noting whether the discharge is wet weather or dry weather related, (13) estimating the

t1 DRAFT 61712017



duration of the discharge, (L4) noting any erosion, (15) dispatching necessary equipment, (16)

noting if solids and floatables being discharged, (17) noting whether a plume is present, and (18)

noting any other maintenance needs for the regulator. lf debris is present in the structure, the
crew will utilize a jet truck or a vactor truck to wash down the structure and remove the debris.
Inspection forms will be completed for each CSO inspection. An example inspection log is shown
in the Appendix (NMC-1, Exhibit A).

These frequent physical inspections are supported by permanent flow monitoring devices

at all regulators within the system, which are Telog Meters (Ru-33-1-xV, RTU submersible) and
FloWav Velocity Sensors (PSA-AV). Each of the 36 CSOs (27 in McKeesport, four in Duquesne,
four in Port Vue, and one in Dravosburg) has both the meter and sensor installed, and the
information is digitally transmitted via both email and phone.

Pump stations are inspected daily and repaired as needed, with records of O&M activity
maintained on log sheets. All pumps are cycled at least once per day. Maintenance (pump

lubrication) is performed on all pumps every two weeks. Bar screens are cleaned on a daily basis

or more frequently if needed. Emergency generators are tested on a monthly basis, and portable
generators are also available if needed.

SCADA equipment will continue to be utilized at the pump stations to provide for real-
time monitoring of the facilities in an effort to reduce the probability of an overflow event and

improve response times if such an event occurs.

Sewer lines, manhole structures, and catch basins are inspected weekly as part of routine
maintenance and cleaned as needed. Targeted inspections for particular areas are conducted
when required. New manholes are installed as needed. As appropriate, inspections are recorded
and log sheets and recordings of the work are maintained at the McKeesport WWTP office.
Management staff are kept up to date on maintenance activities.

MACM currently maintains a network of six rain gauges, which will be acquired and

maintained by PAW. These are inspected at least monthly, with many being inspected twice a

month. One of the gauges is located at the McKeesport WWTP, and the other five are located at
the following pump stations: Cliff Street, Long Run, 28th Street, Ripple Road, and West Shore.

1.8 Training

7.8.7 Operations Risk Mdnagement
PAW has an established Safety and Health Procedures Manual for allfacilities throughout
Pennsylvania. This manual contains various safety programs, including but not limited to
Confined Spaces, Electrical Safety, Hazard Communication, Hand and Power Tool Safety,
Process Safety Management, and Employee Training.

PAW provides and promotes training of operators and maintenance personnel. We
require every new employee to attend an initial orientation that incorporates an overview
of the overall Safety and Health program. Employees will also undergo additional training
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r.9

at this time for specific areas related to their particular job duties. In addition, PAW also
provides safety and health related training at various times during the year to continually
educate our employees and install a high sense of safety awareness. Local supervisors
also conduct safety talks on a weekly basis with all their employees to supplement and
reinforce the importance of safety.

The Operational Risk Management (ORM) department and the Collection and Treatment
departments are responsible for developing the overall training program and for applying
for certification of continuing education hours with the PaDEP. Topics are chosen based
on the requirements set forth in federal, state, and local regulations, and as hazards are
identified within the company. The information contained in each training session
includes those items required by pertinent external regulations or internal requirements.

Training is conducted in a variety of ways and settings including but not limited to formal
classroom, hands-on, peer to peer, computer based, video, and informal one to one. All
training is performed in such a manner as to encourage employee involvement and
interaction. Instructors are chosen based on qualification and experience related to the
topics. PAW utilizes both internal and external individuals and organizations to perform
its training. A written record of the training is maintained by the ORM department.

7.8.2 CertilicdtionProgrcms
PAW encourages all wastewater employees to attain the maximum level of certification
appropriate for their duties. Currently the MACM wastewater system employs 44 full-
time employees (L2 Class A Wastewater operators and t2 Subclassification A1E4

operators for the collection system) to maintain and operate the wastewater treatment
plant and the collection system. Training is provided to meet the requirements of State

operator certification as well as those for PENNVEST loan compliance. PAW's program

includes an optional Wastewater Collection System Certification,

Periodic Review of O&M Plans

Operations manuals and other operational instructions are reviewed annually, during the
4th quarter of each calendar year. Key field O&M personnel are involved in this process. O&M
manuals are in a central electronic database. During the annual review of O&M manuals, a

summary report is developed which will identify any modifications to the previous O&M plans

and document the benefits realized from the specific revisions. Best efforts will be made to obtain
electronic versions of O&M manuals and incorporate them into the database.

O&M and collection system activities are currently logged by MACM on paper work orders
to record and report the extensive collection system O&M that is performed annually. These
procedures will eventually migrate over to PAW's SAP system.
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2.0

2.L

Maximum Use of the Collection Svstem for Storaee - NMC No. 2

Overview

The second of the nine minimum controls is to maximize the use of the collection system
for storage of wet weather flows. The goal of this control is to enable the sewer system to store
wet weather flows, as much as possible, until downstream sewers and treatment facilities can

handle them. Control measures to attain the goal include inspection and removal of obstructions;
tide and control gate maintenance and repair; regulator adjustment (including float
mechanisms); reduction or retardation of inflows and infiltration; upgrade and adjustment of
pumps; raising existing weirs and installation of new weirs. Any attempt to implement the typical
measures to maximize the use of the collection system for storage must be tempered with the
prevention of upstream basement and street flooding.

MACM currently has existing agreements with each of the eight surrounding
municipalities, as listed in the Background section of this NMC Plan, which own and operate their
own collection systems which ultimately discharge sewage to the McKeesport WWTP for
treatment. Each agreement stipulates that MACM agrees to accept all sewage and wastes which
are discharged into MACM's intercepting sewer, subject to the condition that the municipalities
andlor and municipal authorities shall not discharge certain types of wastes, including but not
limited to storm water and flow from streams. These agreements will be assigned to PAW upon
closing. Therefore, discussion in this Section 2.0 will be limited to the four CSS's owned and
operated directly by the MACM.

Following is a discussion of relevant projects within the McKeesport, Duquesne,
Dravosburg, and Port Vue CSS's:

M cKeesport Service Area

In March 2008, MACM prepared a Feasibility and Preliminary Design Report for its Act
537 Projects, which recommended (but was not limited to) the projects listed below.
These projects were recently completed, resulting in increased capacity within the
collection system:

o Capacity improvements to the Long Run Interceptor were made by constructing a

submersible pump station within the McKeesport limits and a force main to
address needs along the upper portion of the interceptor, along with the
installation of a parallel relief interceptor and replacement of the bottom portion
of the line.

o The Long Run Force main was increased from L2" ductile iron pipe to 20" PVC pipe

and aligned in properties occupied by the Youghiogheny River Trail to a point
where it crosses the Youghiogheny River by horizontal directional drilling methods
and discharges to the new West Shore Pump Station.
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All of the projects outlined in MACM's 2OO7 LTCP have been successfully completed.
MACM, and ultimately PAW, will implement the Post Construction Monitoring Plan once
it is approved by PaDEP, as described in Section 9.1.

Duquesne Service Area

An LTCP for Duquesne was prepared in August2Ot4. The LTCP included comprehensive
hydraulic modeling and an evaluation of alternatives to address the Duquesne WWTP and
CSS upgrades necessary to meet State and Federal regulations, The US Environmental
Protection Agency's (EPA) CSO control policy "presumption" approach was used, i.e., the
elimination or capture of no less than 85 percent by volume of combined sewage
collected in the CSS during precipitation events on a system-wide annual average basis.
The recommended alternative includes the construction of a pump station, the addition
of CSO bypass treatment (for peak flows above 2.5 MGD), efficiency upgrades to the final
clarifiers, the addition of two gravity relief sewers totaling 1,025 lineal feet, and other
minor improvements. The anticipated tentative schedule for the upgrades is for
construction to begin in early 2O2L; however this schedule is subject to change based on
the time frame for PaDEP's approval of the LTCP (pending at time of writing) and receipt
of the PaDEP Water Quality Management (WQM) Part ll Permit.

Dravosbure Service Area

An LTCP for Dravosburg was prepared in August20L4. Similar to the Duquesne LTCP, the
Dravosburg LTCP included comprehensive hydraulic modeling and an evaluation of
alternatives to address the Dravosburg WWTP and CSS upgrades necessary to meet State
and Federal regulations. EPA's CSO control policy "presumption" approach was used, i.€.,
the elimination or capture of no less than 85 percent by volume of combined sewage
collected in the CSS during precipitation events on a system-wide annual average basis.

The recommended alternative includes the addition of a new raw sewage pump station
to pump all flows (up to 1.0 MGD) to the McKeesport WWTP, force main piping to the
McKeesport WWTP, the utilization of the existing aeration basins for flow storage, and
other minor upgrades. The anticipated tentative schedule for the upgrades is for
construction to begin in early 2O2L; however this schedule is subject to change based on
the time frame for PaDEP's approval of the LTCP (pending at time of writing) and receipt
of the PaDEP Water Quality Management (WQM) Part ll Permit.

Port Vue Service Area

At the tirne of writing, there is not an LTCP for Port Vue. lf an LTCP has not been prepared
at the time of Closing of PAW's acquisition of the MACM facilities, PAW will prepare and
implement an LTCP for the Port Vue service area following the Closing.

ln 2012, a comprehensive CCTV inspection was conducted of Port Vue's CSS. The program
identified numerous Significant Deficiencies throughout the system. Port Vue's consulting
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engineer recommended repairs in specific locations, and outlined the associated costs as

of February 2013. lt is anticipated that Port Vue's LTCP will include recommendations and
a prioritized schedule for repairing these deficiencies.

2.2 Inspection and Maintenance

Routine maintenance and inspections are also discussed in Sections L.4 and 1.6,

respectively.

2.2.7 CSO Regulator Strudures
Comprehensive CSO regulator and tide gate inspections will be performed each year.

Detailed assessments of all regulators and appropriate remedial measures are recorded
and summarized in the annual reports.

2,2.2 Lift Pump Stations
Pumping stations are inspected by trained operators on a daily basis. Wet wells at all
pump stations will be cleaned once per year or more frequently if identified to be

necessary. MACM currently has a pump station SCADA system in place, which PAW will
continue to utilize, at key locations which assists in evaluating dry and wet weather flows
to each station. In-line flow meters will document flow, real-time recording rain gauges

will document rainfall information (which can be used to correlate pump station flow),
wet well levels will be continuously recorded (providing for monitoring of overflows), and
storm pump operation will be documented.

2.2.3 Colledion System
MACM owns two Vactor jet rodding trucks, to be acquired by PAW, which are used by
operators typically at least weekly (when temperatures are above freezing) for inspection
and maintenance. MACM also owns CCTV camera equipment, to be acquired by PAW,

which is used to support maintenance activities.

Going forward, the length of lines to be televised will be a combination of those televised
in support of normal maintenance activities and those of exploratory nature. Where it is
documented that sediment or other obstructions in non-major sewer lines are present,

the sewer lines will be flushed and/or scheduled for repair. The removal of obstructions
increases the storage capacity of the systern and can reduce the volume of overflows.
Where televising documents excessive clear water flow during dry weather,
investigations will be performed to discover/identify the source of the inflow and/or
infiltration, since the removal of extraneous flow increases the capacity of the system.
Depending on the magnitude and severity, repair/rehabilitation will be scheduled as a
part of major capital or extraordinary repair. In the case of storm sewer separation,
projects will be coordinated with the appropriate party (City or Borough).

2.2.4 Catch Bdsins
Routine maintenance activities including inlet and catch basin cleaning and sewer flushing
are performed. The purpose of such routine catch basin cleaning is to minimize grit and
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debris that can enter into the collection system and be discharged from CSO outfalls, and
to reduce the frequency of having the interceptors cleaned. Cleaning will occur when
problems are reported. As defects are observed, they will be reported for corrective
action. Copies of daily work reports and management reports are maintained.

2.2.5 CS,O Outlalls
Approximately ten years ago, as part of the anticipated Phase I of the US Army Corps of
Engineers project, MACM installed Tideflex type gates at the majority of outfalls.
Remaining outfalls, where the possibility of inflows to the combined system could occur,
will continue to be monitored. lf any material inflow is confirmed to be occurring, the
need for and appropriateness of installing a similar gate or duckbill to prevent river water
intrusion will be evaluated.

2.2,6 Tide Gates
The function of tide gates is to deter the receiving stream from flowing back into the
sewer system during high river water levels. Proper maintenance is required to ensure
that leaks and cracks are not present and that the gate is operating as designed. Leaks

and cracks permit water to pass into the overflow and reduce the available downstream
storage capacity of the system. PAW personnel will generally inspect flap tide gates

monthly from topside and specific gates will be inspected as required from the interior.
Certain gates may also inspected as needed from the riverside to clean debris. Inspection
of the downstream side of the tide gates will be completed monthly. The CSS Operation
and Maintenance Program contains more specifics on regulator/gate inspection protocol.

2.3 Regulator Adjustments

Regulator settings will be adjusted and overflow weirs will be raised as practicable.

Regulators are an important component of the CSO system as they regulate the amount of flow
permitted into the downstream sewer and provide an outlet for excessive flows, Adjusting the
regulator settings and increasing the overflow weirs may permit an additional amount of flow
into the downstream sewer and will control the amount of flow discharged into the overflow
line.

Some of the regulators that accept flow from a relatively large area with very little dry
average flow are set to capture and convey flow in excess of 350 percent of average dry weather
flow. This pertains in particular to regulators along the Lower Youghiogheny Interceptor: Sth

Street, 5th Street, 7th Street, and l,lth Street. The current settings of the regulators allow that
much more than 350 percent of average dry weather flow is captured (and, if the conveyance
system allows, conveyed to the McKeesport WWTP).

The five regulator gates in the Duquesne and Dravosburg service areas are currently set

to achieve maximum storage. Regulator settings in Port Vue will be reviewed as adjusted if
possible as described above.
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The settings of the regulators will be reviewed regularly and adjusted if needed / possible
to allow for utilizing the maximum capacity of the collection system upstream of the regulator.

2.4 Upgrade/Adjustment of Pump Operations at Intercepting lift Stations

Pump operations at lift stations will be evaluated based on the monitoring being
performed. Upgrades/adjustments will be made consistent with the hydraulic evaluation of the
system.
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3.0

3.1 PAW Industrial Pretreatment Program

Minirnum Control No. 3 requires the examination of industrial pretreatment programs

and the development of program modifications as appropriate to reduce the environmental
impact of CSOs. Through the implementation of Control No. 3, limits are established to control
"non-domestic discharges" to the combined sewer system from industrial and commercial
locations (restaurants, gas stations, etc.). The overall objective of this control is to effectively
implement and optimize pretreatment programs as appropriate for minimizing CSO impacts from
industria I facilities.

Wastewater from homes, commercial buildings, and industrial facilities is transported via

the collection system to the WWTPs to treat typical biodegradable wastes, such as household
waste, commercial waste, and industrial waste. PAW's pretreatment program reduces the
potential negative impact to the water quality of rivers and strearns by treating wastewater
before it is discharged to the wastewater treatment works.

Although upon acquisition of the systern, the WWTPs cease to be publicly-owned
treatment works subject to the EPA industrial pretreatment regulations and program (see 40
C.F.R. Part 403), PAW has adopted and intends to implement an industrial pretreatment program
pursuant to PAW's PUC-approved tariff and conditions in the NPDES Permits governing the
system. Such provisions are intended to comply with the requirements of 40 C.F.R. 9t22.aa@l
(governing indirect discharges to privately owned treatrnent works), and 25 Pa. Code S$92a.46,
92a.47(dl, and specifically are designed to regulate indirect discharges such as to provide

adequate protection of surface waters and avoid discharges that could cause interference or
passthrough.

The PAW pretreatment program regulates industrial discharges that may be detrimental
to the wastewater treatment works. Regulations are established with specific load limitations for
discharges to the system in order to:

. prevent any damage to sewer system and wastewater treatment plants,

. minimize health and the safety risks for workers,

. minimize the impact of discharges into the CSS from non-domestic sources during wet-
weather events, and

o prevent the discharge of any harmful substances to the rivers, streams, and other water
resources.

To accomplish this, PAW issues two types of permits which regulate discharges to the
sewer system. The permits which are part of PAW's pretreatment program are as follows:

o Industrial Waste Discharge Permit - This permit specifies monitoring and reporting
requirements for Significant Industrial Users (SlU) to demonstrate compliance with
applicable local, state, and federal regulations.
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o Hauled Wastewater Discharge Permit - This permit must be obtained by any discharger
seeking to collect and transport septage waste to the WWTPs for disposal.

The pretreatment program is primarily executed through the Industrial Waste Discharge
Permit which specifies the monitoring, sampling, and reporting requirements for SlUs. The
implementation of the SIU permit program enables PAW to monitor and enforce the
requirements for discharging wastewater to the sewer system. The SlUs contributing to the
system meet EPA's definition of non-domestic users. As part of PAW's program, the size and
nature of their process discharges are evaluated to determine which users have the greatest non-
domestic impact on the WWTPs and potential water quality impacts from CSOs.

The MACM wastewater system currently has an Industrial Pretreatment Program (lPP) in
place. At this time, MACM system has no permitted SlUs.

During inspections of sewers, if oil and grease is observed, an attempt is made to
determine its origin and contact the source for resolution. All inspections and follow-up
investigations are documented. The MACM wastewater system does not have any chronic Fats,

Oil, and Grease (FOG) areas that have not been addressed.

3.2 Significant Industrial Users

SlUs are wastewater system users that:

o Are subject to any National Categorical Pretreatment Standard;
o Discharge an average of 25,000 gallons per day or more of process wastewater to the

system or contribute a process waste stream that makes up to 5 percent or more of the
average dry weather hydraulic or organic capacity of the treatment plant; or

. Are found by PAW, PaDEP, or EPA to have a reasonable potential, either alone or in

conjunction with other discharges, to adversely affect the system.

SlUs are classified as either Categorical or Non-Categorical. Categorical SlUs are those
who perform a categorically regulated process as stipulated in the federal regulations and have

numerical limits as well as other reporting requirements. Non-Categorical SlUs are subject to the
same federal reporting requirements, but are not subject to categorical pretreatment standards.

PAW will monitor and enforce the pretreatment requirements for SlUs through site-
specific permits in the combined sewer systems.

Currently, the MACM wastewater system does not have any permitted SlUs.

Future SlUs that discharge process wastewater will be required to periodically monitor
their industrial process wastewater or process flow and develop spill prevention plans. All
permitted SlUs will be subject to required facility inspections by the IPP program staff at least
once a year. The SlUs must provide a quarterly report of their facility that includes process flow
and wastewater sample results, or certification of zero discharge. They must also notify PAW of
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any noncompliance. Depending on the type of noncompliance, PAW can undertake a number of
enforcement actions, including the issuance of a Notice of Violation, compliance or cessation
directives, referral to PaDEP, or termination of discharge. Detailed records are kept by PAW to
document instances of SlUs non-compliance.

3.3 Pretreatment Program Sampling, Tests, and Reporting

PAW requires the SIU to self-perform periodic quarterly sampling and testing of its
wastewater. The SIU is required to submit a quarterly self monitoring Industrial Wastewater
Discharge Monitoring Report form to PAW. An example of the quarterly report submitted can be
found in the Appendix (NMC-3, Exhibit B). PAW conducts a complete inspection of the SIU facility
and sampling of the permitted SIU once a year. PAW utilizes an SIU Inspection Checklist during
the yearly inspection. An example of the SIU Inspection Checklist can be found in the Appendix
(NMC-3, Exhibit C). The inspection schedules are updated as needed based on facility compliance,
however the frequency shall never be reduced below that required by the NPDES permit
requirements.

The facility inspection and documentation of the inspection is as follows:

1. Record the name of the facility, date, time, PAW Inspector, and facility
representative.

2. Examine the maintenance and cleaning documentation of any grease

traps, oil water separators, silver recovery units, or other pretreatment
devices.

3. Conduct physical inspections of the pretreatment devices to verify proper
operation and maintenance.

4. Collect regulatory samples of the pretreatment discharge for
envi ronmental compliance.

5. Process samples may be collected to measure the effectiveness of the
maintenance and cleaning, and to recommend any changes to the
maintenance schedules that may be needed.

6. Assess the impacts of each non-residential customer discharge on the total
system flow and contamination of CSO discharges.

7. Review Emergency Response Plan with updated flow chart and chemical
MSDS sheets.

The inspection form also includes sections on:

. water usage,
o storage of raw materials and chemicals,
. universal/non-hazardous/hazardous waste generation and disposal,
. spill/slug control,
. solvent/toxic organic management plan,
. production processes, and
. pretreatmentsystems.
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PAW will maintain an inventory of non-domestic users at the McKeesport WWTP and in
an electronic database. The inventory will be updated annually for accuracy. Hard copies at the
facility will be maintained for a period of seven (7) years.

Following every calendar year, PAW develops an annual report of its pretreatment
program activities pertaining to all permitted SlUs for the previous reporting year. This report
lists permitted SlUs, sampling and inspection activities, noncompliance and enforcement actions
taken during the previous year. Details of specific violations and enforcement actions are also
provided. Facility pretreatment inspection reports are filed in hard copy at the WWTP for a period

of 5 years and also in electronic format.

3.4 General Permit Evaluation

Industrial Waste Discharge Permits are site-specific permits which require additional
administrative needs in comparison to general permits. There would be no additional benefit to
issue general permits for industrial discharges. Any future site-specific permits will regulate all

wastewater discharged from the permitted facility, which includes contaminated stormwater
(i.e. rainfall contaminated by products, by-products, waste products, or other materials).
Additionally, all SlUs will be required to monitor their flow to the sewer system.

3.5 IPP Enforcement Response Plan

Appropriate enforcement action will be taken to bring industrial users into compliance
and the Enforcement Response Guide shall be fully implemented. The Guide identifies the staff
that is utilized to administer the program, the SIU compliance monitoring performed, and the
enforcement procedures utilized for SIU discharge violations. PAW will prepare an annual report
in accordance with NPDES permitting requirements. lf a new SIU is proposed to be connected to
the sewer collection system, the SIU will need to provide PAW with an Application for Industrial
User Wastewater Survey and Permit Application. An example of the Application for Industrial
User Wastewater Survey and Permit Application can be found in the Appendix (NMC-3, Exhibit
D).

3.6 Fee Program

The fee program was developed by PAW to recover costs of treating wastewater that
exceeds the characteristics of normal household wastewater. PAW will administer the fee
program to future applicable industrial users through routine wastewater sampling. The fee
program establishes industrial loading fees, excess loading fees, and special discharge fees based

in part on discharge concentrations of BOD5, amrnonia nitrogen, and total suspended solids
(TSS). The fee program will ensure regular contact with facilities discharging high strength
wastewater that may not require permitting as SlUs.
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3.7 Evaluate modifications to approved pretreatment program

PAW has prepared a substantially-similar IPP for MACM-area customers that PAW will
submit to PaDEP for review as part of the NDPES permit process. The proposed IPP in substance
tracks the existing rules and standards that the MACM has in place for future industrial users,

and includes similar general prohibited discharge standards already in place for the system. The
IPP program has been updated to reflect the change in ownership of the MACM treatment works
system from a publicly owned treatment works (POTW) system operated by MACM to a privately
owned treatment works system operated by PAW.
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4.0 Maximize Flow to the WWTP for Treatment - NMC No. 4

Overview4.I

The fourth minimum control is to maximize the volume of combined wastewater that is
processed at the WWTP. The overall objective of this minimum control is to reduce the
frequency, duration, and volume of combined sewer overflows by maximizing flows to the WWTP

through simple modifications to the combined sewer system and treatment plant. These

modifications will enable as much wet weather flow as possible to reach the treatment plant and

receive treatment.

4.2 Flow Optimization

M cKegj;port Service Area.

In March 2008, MACM prepared a Feasibility and Preliminary Design Report for its Act
537 Projects, which recommended (but was not limited to) the projects listed below.
These projects were recently completed, resulting in increased flow capacity to the
McKeesport WWTP for treatment, as well as increased treatment capacity at the
McKeesport WWTP:

o The Cliff Street and 28th Avenue Pump Stations were upgraded by replacing the
pumps in kind, renovating the pump controls and electrical gear, and remodeling
the structure to meet regulatory codes for classified areas.

o The Long Run Pump Station was completely overhauled. The scope of work to
achieve the capacity increase included the installation of screening facilities,
submersible pumps, additions constructed for increased wet well capacity, and

electrical gear.

o The new West Shore Pump Station and accompanying force main were
constructed with below grade screening facilities, wet well and vertical shaft dry
pit pumps sized to discharge directly to the McKeesport WWTP headworks

building through a24" PVC force main aligned mostly in River Road.

o The McKeesport WWTP was upgraded to accommodate a peak capacity of 56

MGD, This is achieved through a split treatment process. The influent is primarily
treated through screens and grit removal before being split into the existing
activated sludge and disinfection processes and new SBR and UV disinfection
processes before being combined to one common outfall in an open flume that
discharges into the Monongahela River. Considerations for biological nutrient
removal were incorporated into the project as well as addressing several items in
need of repair from the capital plan developed prior to the 2008 Feasibility and
Preliminary Design Report.

In addition to the projects listed above from the 2008 Feasibility and Preliminary Design

Report, an additional new pump station at Ripple Road was constructed and placed into
operation in 2016.
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Table 1 indicates the pump stations that were constructed or refurbished and modified
during the recent improvements project. The table also identifies the capacity of each

station and the peak day pumping rate since the SCADA system was able to record data
in August 2015.

Table 1- Recent Pump Station Upgrades

As noted in Table 1-, the pump stations have sufficient capacity, and flow rnonitoring will
be performed to evaluate the ability of the collection system to adequately handle
projected flows.

With respect to the Perry Street, RIDC 1, and RIDC 2 pump stations, there is limited digital
data recorded. However, no changes to the service area have occurred for these pump

stations, and the capacity is considered adequate.

As required by NDPES Permit PA00269L3, a High Flow Management Plan for the
McKeesport WWTP has been developed and submitted to the PaDEP which describes the
operation of the WWTP under high flow conditions. The McKeesport WWTP consists of
parallel treatment trains of activated sludge treatment and SBR treatment. The flow to
the two trains is controlled by a flow splitting chamber at the plant headworks, which
permits all influent flows to be split in various proportions commensurate with the
influent hydraulic load to maintain the biological process and solids inventory in both
trains during low flow to ensure the proper biota is available when peak treatment is
required and minimize potential downstream disinfection impacts. The flow splitting
process is automated by a Programmable Logic Controller based on the influent flow rate
and consists of an influent chamber that will cause forward flow to spill over a weir into
a chamber that is proportionally divided by seven automatically operated weir gates. The

Pump Station Condition Capacity
Peak Day

Experienced
McKeesport WWTP

Pump Station
Recently refurbished
with new pumps 23.5 MGD 16.1 MGD

West Shore Pump

Station Newly Constructed 3L.5 MGD 20.42 MGD

28th Street Pump
Station

Recently refurbished
with new pumps 7.94 MGD 5.33 MGD

Cliff Street Pump

Station
Recently refurbished
with new purnps 7 ,42 MGD 6.79 MGD

Long Run Pump Station
Recently refurbished
with new pumps 9.7 MGD 2.79 MGD

Ripple Road Pump

Station Newly Constructed 5.0 MGD 1.58 MGD
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placement of the gates in the effluent troughs is strategically placed to divide the flow
proportionately for various flow rates which are used as set points.

In summary, all flow is pumped to the McKeesport WWTP headworks and all facilities and
channels therein were designed and constructed to hydraulically convey and process flow
rates totaling 56 MGD on a continuous basis without an overflow or bypass in the facility.
The flow splitting chamber then limits the flow to the respective downstream processes

which were hydraulically designed and constructed to accept and treat the proportional
peak flows on a continuous basis without an overflow or bypass in the facility.

Duquesne Service Area

As discussed in Section 2.L, an LTCP for Duquesne was prepared in August 2Ot4 which
recommended the construction of a pump station, the addition of CSO bypass treatment,
efficiency upgrades to the final clarifiers, the addition of two gravity relief sewers, and

other minor improvements. The implementation of these measures, currently scheduled
to begin in early 202I, will result in the elimination or capture of no less than 85 percent
by volume of combined sewage collected in the CSS during precipitation events on a
system-wide annual average basis.

Dravosbu rg Service Area

As discussed in Section 2.L, an LTCP for Dravosburg was prepared in August2OL4 which
recommended the addition of a new raw sewage pump station to pump all flows to the
McKeesport WWTP, force main piping to the McKeesport WWTP, the utilization of the
existing aeration basins for flow storage, and other minor upgrades. The implementation
of these measures, currently scheduled to begin in early IOZL, will result in the
elimination or capture of no less than 85 percent by volume of combined sewage

collected in the CSS during precipitation events on a system-wide annual average basis,

Port Vue Service Area

As discussed in Section 2.L, an LTCP will be developed for Port Vue, which is anticipated
to address previously identified Significant Deficiencies in the Port Vue CSS.

4.3 Cleaning and Inspection

Refer to Sections L.6 and 2.2.2 of this Plan for discussions of cleaning and inspections.

4.4 Facility Modification

As described previously in this section, a capacity expansion at the McKeesport WWTP

and upgrades at nurnerous pump stations were recently completed. Pumping rates from each of
the pump stations will continue to be digitally recorded and compared with pumping capacity.
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4.5 Documentation and Reporting

Documentation will be submitted which demonstrates a diligent effort to evaluate
alternatives for increasing flow to the McKeesport WWTP and a description of any measures
which are implemented. Examples are as follows:

. A description of any planned physical changes that are part of this control.

. A cost estimate and implementation schedule for each of the changes listed above.
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5.0 Elilnination of CSO Discharees durins Drv Weather - NMC No. 5

Overview5.1

The fifth minimum control is intended to eliminate CSOs during dry weather periods when
the sewer system is not conveying significant quantities of storm water. lt includes control
measures used to ensure that the CSS does not overflow during dry weather flow conditions,
such as inspection of the system to identify dry weather overflows (DWOs), correction of the
DWOs, notification to the NPDES permitting authority when a DWO has occurred, and a

description of the corrective actions taken. The collection, conveyance, and treatment facilities
must have sufficient capacity to be able to handle peak dry weather flow. In addition, the facilities
must be properly operated and maintained to minimize the potential for overflows during dry
weather (i.e. blockages, pump malfunctions, etc.).

One of the goals of the CSO control program is to prevent dry weather discharges. Dry
weather discharges at CSO outfalls can occur in any CSS on either a chronic (i.e., regular or even
frequent) basis or on a random basis (i.e., as a result of unusual conditions, or equipment
malfunction). They are often the result of numerous site-specific conditions, including clogging
by natural and manmade debris, construction activity, structural failure of the regulator, or
hydraulic overloading by an unusual discharge of flow to the CSS. Control measures used to
minimize DWOs include regular inspection of CSS infrastructure that impacts the CSOs, sewer
cleaning, prompt response to backups, CSO outfall and regulator inspection and maintenance,
and regular pump station maintenance. Chronic dry weather discharges can and should be
prevented from occurring at all CSO outfalls. Responding to any reports and determining the
cause of dry weather discharges occurring within the sewer system is a priority. Often, random
dry weather discharges cannot be prevented, and instead are promptly identified and abated.
We have not observed any outfalls which have chronic discharges.

FOG from improperly maintained discharges can accumulate on the interior of sewer
collection system pipes, thereby reducing system storage and conveyance. Thus, FOG discharged
to the combined sewer system can contribute to CSO events. FOG originates primarily from
commercialfood preparation establishments that do not have adequate grease control measures
in place. Grease control equipment, such as grease interceptors and grease traps, separate and
retain FOG prior to the wastewater exiting the food service establishment and entering the sewer
system.

A key component of the FOG program is public education of both commercial and
residential dischargers. Not only is washing grease down the drain a problem for the sewer
system, but disposal of grease in a homeowner's or business's drain allows for possible blockage
in the lateral and a sewer backup into the building.

In addition to public education, FOG related dry weather CSO events can be minimized by
proactively cleaning and jetting sewer areas known to have issues with FOG build up.
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5.2 CSO Outfall and Regulator Inspections and Maintenance

Regulators are a principal focus of inspection activity as they are most commonly the
originating point for DWOs. A minimum of twice monthly inspections are conducted at the CSO

outfalls and regulators. These inspections ensure that sediment accumulations and/or blockages
are identified and corrected immediately to avoid dry weather overflows. The maintenance staff
maintains combined sewer regulator chambers with regulator devices that control the diversion
of wastewater flow to the interceptor system and storm relief diversion chambers that allow
excess flow during storm events to be diverted to storm relief sewers. These regulator chambers
discharge through NPDES Permitted point sources which make up the CSO outfalls. The
maintenance of the chambers are critical to the performance of the system in that they control
the frequency, duration and quantity of CSO discharges. The inspection program emphasizes
frequent site visits aimed at clearing minor blockages before they develop into dry weather
discharges. All combined sewer regulator chambers in the system are visually inspected at least
two times per month and after wet weather events. Permanent flow monitors are also installed
at all CSO structures, as described previously in Section 1.6. All overflow inspections conducted
and maintenance performed will be documented and all overflows will be reported on the CSO

Discharge Monitoring Reports which are submitted to PaDEP. Dry weather overflows shall be
reported to PaDEP and the Allegheny County Health Department (ACHD) as soon as possible after
discovery.

5.3 Pump Station Cleaning, Inspection and Maintenance

Refer to Sections 1.6 and 2.2.2 of this Plan for discussions of pump station cleaning,
inspection, and maintenance.

5.4 Collections System Cleaning, Inspection, and Maintenance

The conveyance system is monitored through direct observation and corrective action is

taken in a prompt manner if a problem occurs. Sediments, tree roots, and other items can restrict
flow and result in DWOs at upstream locations in interceptors. Restrictions can be removed
through sewer flushing, power rodding, balling, jetting, power bucket machines, or other
common maintenance methods. Ground water can enter the sewer system by infiltration and,
when combined with peak sanitary sewage flow, can exceed the capacity of the regulator. Where
specific DWO problem locations can be linked to defects in localized sewer segments, repair may
be appropriate as a minimum control measure.

See Sections 1.4 and 1.6 of this Plan for additional discussion of collection system
cleaning, inspection, and maintenance.

5.5 Documentation and Reporting

The following documentation should demonstrate to the NPDES permitting authority the
efforts to correct DWOs:
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o A summary of alternatives considered and actions taken to identify and the correct DWOs
o A description of the procedures for notifying NPDES permitting authorities of DWOs and

a summary of reports submitted
. A summary of periodic reports on progress toward eliminating DWOs

5.6 Signage at CSO Outfalls

CSO signs will be maintained and replaced promptly in the event a sign is missing or
damaged. The permanent signage located at each CSO is described in Section 8.2 and examples
of signage are found in the Appendix (NMC-8, Exhibit E).
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6.0 Control of the Discharse of Solids and Floatables in CSOs - NMC No. 6

6.1 Overview

The goal of Minimum Control No. 6 is, where feasible, to reduce if not eliminate, by
relatively simple means, the discharge of visible floatables and coarse solids from CSO discharges
to the receiving water.

There are various technologies that can be used to control solids and floatables entering
the receiving waters from CSOs. These technologies range from simple devices that remove the
material from the CSO flow stream to devices that remove the floatables f rom the receiving water
after they are discharged. Control practices also include efforts to prevent the extraneous solids

and floatables from entering the CSS. The methods utilized to address floatables and solids are

described in this section.

Floatables and solids control measures consist of non-structural and structural
technologies. Non-structural technologies include combined sewer system maintenance
procedures such as sewer flushing, street sweeping, and inlet cleaning. Public education, land

use planning and zoning, municipal solid waste collection programs including public trash
receptacles within the CSO area, and ordinances are also considered non-structural technologies
implemented to reduce solids and floatables entering the combined sewer system. These

technologies are included as part of the Pollution Prevention Program Section (Minimum Control

No, 7).

Structural controls such as baffles, screens or racks can be included in the combined
system to remove solids and floatables before reaching the receiving water. Floatables can be

removed from larger receiving water with the use of booms and skimmer vessels. Baffles in CSOs

and/or pipe hoods in system catch basins will be evaluated and implemented as needed.

6.2 lnlet (Catch Basin) Cleaning and Inspection

The effectiveness of a catch basin in controlling floatables is dependent on regular
maintenance and cleaning. Inlets and catch basins in the system are inspected weekly and

cleaned as needed and when problems are reported. Maintenance staff will document cleaning
activities.

6.3 Installation Solids Capture Measures in CSOs

Screens and trash racks are a series of vertical and horizontal bars or wires designed to
remove coarse and floating debris from CSOs. The efficiency of this control is based on the design

size and typically ranges from 25-90 percent of the total solids. Fine screens are more effective
at removing smaller particles but they are also more susceptible to clogging and require
additional maintenance. The effectiveness of screening units is reduced significantly by the
presence of FOG. In order for trash racks or screens to be utilized, the outfall pipe must be an

adequate length or land space must be available for a small structure and outfall must be high
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5.4

enough above the receiving water to permit regular maintenance. Trash racks and screens
require regular inspection and maintenance.

Baffles are floatable control devices that can be installed in a discharge chamber in front
of the overflow weir. Baffles are simpler than many of the other control methods and they have
lower operating and maintenance costs. The design of the diversion chamber flow regulator and
overflow weir determines the effectiveness of the baffles. The discharge chamber and overflow
weir must be designed to provide reasonably uniform flow at a low velocity to ensure that
floatables are not entrained.

Baffles, bar screens, and/or other types of screening and floating controls were installed
by MACM at all regulators as part of (or in advance of) the US Army Corps of Engineers Phase I

and ll projects approximately ten years ago. The controls will continue to be monitored during
and after storm events.

Catch Basin Modification

The catch basin design will continue to be evaluated to assess potential improvements
that may be feasibly and cost effectively implemented during the process of periodic
replacement or possible retrofits to facilitate adequate storm water control, while attempting to
reduce the amount of storm water and debris entering the combined system and prevent or
reduce floatables from entering the combined system. Inlet grates can be installed at the top of
the catch basins to reduce the street debris that can enter. Trash buckets can be installed in the
basin below the grate to retain floatables while letting the stormwater pass to the combined
system. Hoods are vertical cast iron baffles that are installed in basins. Hoods are effective for
retaining debris within catch basins. A basin can be modified with a vortex valve, which is a

throttling device to reduce the frequency and volume of a CSO event and control floatables.

Regulator and diversion chambers will be inspected twice monthly and cleaned as

required. The inspection and cleaning will be documented.

End-of-Pipe Controls are not currently in place in the system. We have not found these
controls to be effective for the system.

6.5 Street Sweeping

Street sweeping can be an effective method to control the amount of street debris
enteringthe combined system. See Section 7.2tor a discussion of the street sweeping program.

6.5 Waterways Restorations

Receiving water removal methods are not currently utilized in the receiving water.
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6.7 Outreach

PAW's website will include public information about combined sewer systems as well as

key messages regarding the importance of keeping storm sewers free of debris and litter.

The company will partner with stakeholders in the MACM service area communities,
including local municipalities, watershed groups, and conversation groups, and will utilize social

media to reinforce/communicate key messages.

PAW also will continue the outreach campaign targeted to local students in the service
area as described in Section 8.2.
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7.0 Pollutign Prevention Proerams - NMC No. 7

Overview7.L

The seventh minimum control is the implementation of pollution prevention programs to
reduce contaminants in CSOs. The objective of this control is to reduce to the greatest extent
possible, the amount of contaminants that enter the combined sewer system, and thus receiving
waters via CSOs.

7.2 Existing Programs

Pollution prevention programs help to reduce the amount of contaminants and floatables
that enter the combined sewer system. The following pollution prevention programs have been
undertaken either by PAW, the City of McKeesport, the City of Duquesne, the Borough of
Dravosbu rg, andf or the Borough of Port Vue.

L. Street Cleaning

2. Solid Waste Collection and Recycling

3. Bulk Refuse Disposal

4. Yard Waste
5. Water Conservation Program
6. Catch Basin Cleaning
7. Litter Control
8. Hazardous Waste Collection
9. Public Education

Street cleaning practices can remove a considerable solids load from the watershed
surface, preventing litter, debris, and sand deposited on streets from entering catch basins and

the combined sewer system and thus entering the receiving streams. The City of McKeesport
performs street sweeping at least once per month, and more frequently if needed. Additional
street sweeping also occurs following each storm event. MACM and the City of McKeesport have

an existing street sweeping agreement, which will be updated to reflect PAW as the owner of the
system. PAW will also work with the City of Duquesne, the Borough of Dravosburg, and the
Borough of Port Vue to attempt to obtain street sweeping agreements with these municipalities.

The two Cities and two Boroughs have solid waste collection and recycling programs that
support pollution prevention as a CSO control. These activities are performed by third party solid
waste collection companies for the Cities of McKeesport and Duquesne, and the Boroughs of
Dravosburg and Port Vue. All household refuse is collected once per week from the curb or alley
in the four municipalities. Recycling is provided on a bi-weekly basis in the four municipalities.

In the Cities of McKeesport and Duquesne and in the Borough of Port Vue, yard wastes
can be picked up by the municipality upon the request of the homeowner. The Borough of
Dravosburg picks up yard wastes on a quarterly basis.
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All four municipalities hold an electronic waste collection event once per year.
Additionally, the City of Duquesne, as part of the contract with its third party solid waste
collection company, offers a home collection program for certain household generated materials.
Items that can be collected include, but are not limited to, household chemicals, batteries, light
bulbs, televisions, computer equipment, and small electronics. Residents of Duquesne schedule
a collection appointment for pickup at their home, and are provided with a collection kit including
instructions for packing the materials.

The Pennsylvania Resources Council (PRC) holds Hard-to-Recycle collection events several

times per year throughout western Pennsylvania. ltems collected at the Hard-to-Recycle events
include but are not limited to electronic goods such as computers, small electronics, and
televisions; batteries; light bulbs; and tires. Some items are collected at no cost and others
require a fee. The PRC also holds Household Chemical Collection events several times per year in
western Pennsylvania, where leftover hazardous household chemicals are collected for a small
fee. These events provide residents with a means of disposing household chemicals, and an

additional means of disposing electronics beyond the once-yearly municipal collection events.
The Borough of Dravosburg's website provides links to PRC's current calendars for Hard-to-
Recycle and Household Chemical collection events.

The websites for the Boroughs of Port Vue and Dravosburg both provide information to
residents regarding the importance of preventing household chemical pollution from entering
the local drainage systems, and ultimately into local streams and rivers,

To assist in litter control, the City of McKeesport previously purchased and installed
twenty-five 55-gallon drums to use as trash receptacles at the locations where the public may
congregate.

Cleaning of inlets and catch basins in the collection system is a routine maintenance
activity conducted by MACM, which will be continued by PAW, utilizing Vactor trucks.

Each year, a review will be conducted to evaluate the effectiveness of the overall pollution
prevention prograrn and the need for further educational efforts within the McKeesport,
Duquesne, Dravosburg, and Port Vue service areas. Any improvements, modifications or
evaluations of the program conducted during the reporting period, will be documented and

reported.

7.3 Existing Public Information and Education Programs

Promoting public awareness of CSOs and their harmful impacts on receiving waters can

significantly reduce the amount of pollutants and floatables able to enter waterways. Well-
informed consumers are usually empowered to make small behavioral changes to assist in
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pollution prevention efforts and in reducing the amount of litter, contaminants on the streets,
and the amount of floatables and pollutants in the receiving waters.

The company has numerous community partners, whom will be utilized to promote best
practices regarding stormwater infiltration. PAW will focus on communicating the CSO LTCPs

through educational materials and public outreach events with our partners to raise awareness
on effective stormwater management and the importance of minimizing discharges into the
collection system.

MACM has conducted public outreach efforts in the past by contacting formal and non-
formal groups throughout the communities, such as the McKeesport Collaborative, to provide an

informational brochure which explains the nature of a combined sewer system and combined
sewer outflow, and identifies various preventative measures that could be taken by all members
of the community including local litter campaigns. Catch basins are also marked to inform
residents that sewers are inappropriate waste disposal sites. Public outreach efforts will continue
to be used to educate residents on the importance of not littering in order to keep the
municipalities clean.

PAW will provide information regarding pollution prevention on its website. PAW's

website will be used to provide educational information regarding recycling, proper disposal of
waste, and proper fertilizer and lawn care products application. In addition, pollution prevention
information will be included in water/sewer bills. The PAW brochure highlights the details of the
PAW pollution prevention program and how the public can get involved in pollution prevention.
PAW personnel will also distribute this educational material during staff participation in public

meetings, demonstrations, talks or conferences whenever such opportunities present

themselves in order to further educate the public on its role in the program.

PAW sponsors a "Protecting Our Watersheds" art contest each year for fourth-, fifth-,
and sixth-grade students in the company's service area. The contest encourages teachers and

students to learn more about the importance of our local watersheds and their role in protecting

them. The annual contest opens in January, with judging and prize notifications taking place

around Earth Day (Aprn24.

Additionally, PAW partners with local environmental groups to sponsor its annual
Wonders of Water Camp for students 7-11 years old. The three-day camp educates students
about the water cycle, importance of water and our watersheds.

PAW has working relationships with a number of local environmental organizations
working to benefit our watersheds, including:

o 3 Rivers Wet Weather Organization

Allegheny County Sanitary Authority (ALCOSAN)

Pennsylvania Environmental Cou ncil
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8.1

8.0 Public Notifications - NMC No. 8

Introduction

The eighth rninimum control is public notification to inform the public of the location of
CSO outfalls, the actual occurrences of CSOs, and the potential health and environmental effects
of CSOs. The principal benefit of a notification program is to reduce the potential public health
risks in affected areas, and to increase public awareness of CSOs. The methods used are intended
to provide reasonable assurance that the affected public will be informed in a timely, cost
effective manner.

8.2 Public Notification Measures

As required by the ACHD, at the time of a potential wet weather event, MACM currently
displays a CSO flag at its McKeesport WWTP, which is located adjacent to the McKee's Point
Marina and Boat Club along the Monongahela River. MACM has also installed signs and
information on the outfall structures to alert the public of a potential health impact of CSO

discharges. These practices will be continued by PAW.

MACM has developed a children's education program to inform school students and

children about the environmental impact of CSOs, the nature of wastewater treatment, and
explain the importance of the implementation of these controls. MACM performs this education
program at the surrounding schools in McKeesport, Duquesne, and South Allegheny on or around
Earth Day (April 22l. each year. MACM also holds an informational booth at the City of
McKeesport's International Village event held every year in August. PAW will continue
participating in these programs upon acquisition of the MACM system.

The permanent signage located at each CSO will be revised with the following or similar
language: "WARNING- Combined Sewer Overflow Point - Pollution May be Present When Outfall
is Discharging CSO Outfall No. NDPES Permit No. For More Information, Call

Pennsylvania American Water District xxx-xxx-xxxx;" or "CAUTION - During and After Rain Events

- The water in this stream may be contaminated by a temporary overflow or sewer. Physical

contact with the water may pose a health risk. For additional information, call xxx-xxx-xxxx."
Examples of signage are found in the Appendix (NMC-8, Exhibit E).

PAW provides educational materials in bill mailings and online through the company's
website and social media channels. PAW will continue to provide educational materials to
residents and local stakeholders, PAW also provides information on water conservation and

household water use via bill inserts, website and social media. Conservation information is also

shared at community events, such as senior fairs, environmental events, and presentations to
civic and school groups throughout the year. Household conservation devices are available to
customers enrolled in PAW's low-income assistance program, H2O - Help to Others.

PAW's website will provide information to residents about the sewer system and proper

operation of the system. Also, the site includes appropriate precautions, risks, potential health

37 DRAFT 61712017



hazards, locations and occurrences of CSO discharges and incidents of DWOs. The website is also

an important method of informing the public of system upgrades and projects.

Social media has become a very useful tool to pollution prevention, helping to spread
information about these programs. PAW utilizes multiple social media pages, such as Facebook
(www.facebook.com/pennsylvaniaamwater), Twitter (@paamwater), Instagram (@paamwater),
and YouTube (@paamwater). Social media sites are used to educate and inform customers about
a variety of topics and issues, as well as emergency notification.

Public awareness programs and events will be centerpiece of our stormwater awareness
efforts. This approach will also be used to notify stakeholders about projects, so that the public
can adapt this information to help implement stormwater management and green infrastructure
on their properties and in their communities.

PAW will participate in community activities and events to discuss planned projects with
various neighborhood and civic organizations. These events enable the company to gain

community input on work that the public would like to see. Community rneetings will also give

the company a chance to answer questions and disseminate information about key issues, such
as stormwater management, CSO, green infrastructure, and other pollution prevention
initiatives.

PAW supports numerous watershed groups and stream restoration efforts through the
company's Environmental Grant Program and other types of partnerships. PAW has strong
working relationships with state and local environmental groups, including the Pennsylvania
Environmental Council, which can help the company develop and implement a Public Education
and Outreach Program. The company regularly conducts educational programs at schools and in

the community and supports volunteer opportunities for public involvement.
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9.0

General9.1

Monitoring and characterization of CSO impacts from a combined wastewater collection
and treatment system are necessary to document existing conditions and to identify any water
quality benefits achievable via CSO mitigation measures.

The purpose of the ninth minimum control is to perform visual reviews and apply other
simple methods to characterize the CSO occurrences and impacts. Limited sampling and water
quality analysis may also be performed to improve knowledge concerning CSO characteristics
and potential water quality impacts.

PAW has instituted many programs, reports, and activities that demonstrate and
document the efforts taken to monitor and evaluate CSOs. These initiatives are constantly being
updated and evaluated for improvements. This plan has supplied rnany methods for assessing

the relative effectiveness of implementing of a number of the Nine Minimum Controls.

o For instance, MACM's current Operation & Maintenance tracking system described in

Section L and the flow monitoring systems referenced in Section 5 provide the basis to
track, document and quantify the performance of Operation & Maintenance activities
(Minimum Control No. 5). MACM visually inspects CSO discharges and documents
apparent impacts. Observations of debris discharged from the CSOs is recorded on
inspection forms. MACM characterizes the frequency, duration and volume of CSO

discharges on a monthly basis in the Discharge Monitoring Reports (DMR). Inspections
document the dates the regulators were checked and presence/absence of previous

overflows. This information is provided with the monthly DMRs. These practices will be

continued by PAW and the Operation and Maintenance activities will be incorporated into
PAW's SAP system.

. Additionally, hydraulic and hydrologic models of the CSS can be used if needed to
characterize and quantify the relative effectiveness of implementation of Minimum
Control No. 2, Minimum Control No. 4, and Minimum Control No. 5. MACM employs flow
meters to monitor CSO activations and volumes. PAW will continue to monitor flow with
the existing permanent flow metering equipment at CSO regulators and pumping
stations. Continuous flow monitoring at these select sites will provide information and

documented data on frequency, duration and volumes of wet weather overflows. Rain
gauges have been installed throughout the sewer system. Dry weather overflows will be

recorded when observed or when determined from public calls, PAW will document and

track public complaints after receiving them.
. Analyses are performed for assessing the potential for modifications to PAWs

pretreatment program to reduce industry-related impacts on CSO discharges.

The following CSO Post Construction Monitoring Plan, as required by the MACM LTCP, has

been submitted for PaDEP's review and approval:
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1. ldentify locations for stream water quality monitoring.

2. Complete dry weather sampling at each monitoring location.

. Three (3) sampling events at each monitoring location between May L and
October 31.

. Three (3) sampling events at each monitoring location between November 1

and April 30.
o Sarnpling to include Carbonaceous Biochemical Oxygen Demand (CBOD), TSS,

alkalinity, ammonia-N, fecal coliform, pH, temperature, and dissolved oxygen
upstream and downstream of the CSO outfall pipe discharge.

. Upstream and downstream sample locations shall be taken approximately 100
feet from the CSO outfall location, and L0 feet from the river bank.

. Sampling to be completed during a time with no rainfall for the preceeding

time period of at least 72 hours.

3. Complete wet weather sampling.

. Three (3) sampling events at each monitoring location between May L and
October 31.

o Three (3) sampling events at each monitoring location between November 1

and April 30.
o Sampling to include CBOD, TSS, alkalinity, ammonia-N, fecal coliform, pH,

temperature, and dissolved oxygen upstream and downstream of the CSO

outfall pipe discharge.
o Upstream and downstream sample locations shall be taken approximately 100

feet from the CSO outfall location, and 10 feet from the river bank.
. Sampling to be completed during a period of significant rainfall when CSOs are

expected to be active.
. Photographs of the diversion chamber overflow, outfall discharge, receiving

stream upstream and downstream of the outfall discharge shall be taken for
each CSO event.

4. Prepare report.

. Compare stream constituents upstream and downstream of CSOs outfallpipe.
o Report rainfall depth and duration corresponding to each wet weather

sampling event.
o Report CSO volume, based on CSO Meter Data, corresponding to each event.
o Report to be completed and submitted to Of p within six months of completion

of water quality monitoring.

The proposed sampling will proceed after approval from PaDEP.
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9.2 Reports

9.2.7 Monthly DMR Supplemental Reports for CSOs

Once per month, MACM submits, and PAW will continue to submit, a Monthly CSO

Inspection Report and Detailed Outfall Report to PaDEP documenting the CSO discharges
that occurred during the previous month, The Inspection Report lists all CSOs and
indicates which ones had a discharge at any time during the calendar month. lf there were
any discharges, the Detailed Outfall Report indicates the discharge volume, method used
to determine volume, duration of the discharge, cause of the overflow, and precipitation
amount for the day. The report is due 28 days after the end of each rnonth.

9.2.2 CSO Control Program Annual Reports
Every year, PAW will provide an overview of all the activities and programs pertaining to
components of the CSO Control Program.

PAW will prepare and submit to PaDEP an Annual Municipal Wasteload Management
report in accordance to PA Code 5 9+.LZ l"Chapter 94 report"), which is intended to
provide a review of sewerage facilities for the preceding calendar year to ensure that
progress is being made to address existing operational or maintenance problems, or to
plan and construct needed additions. The purpose of this regulation is to prevent
unpermitted and insufficiently treated wastewater from entering waters of the
Commonwealth by requiring the owners and operators of sewerage facilities to project,
plan, and manage future hydraulic, organic and industrial waste loadings to their
sewerage facilities.

PAW will also submit to PaDEP an Annual CSO Status Report which documents an

overview of all its activities and programs pertaining to the CSO portion of the NPDES

perrnits. This report is conducted in accordance with the NPDES permits that are reported
to PaDEP and is submitted with the annual Chapter 94 report.

The Annual CSO Status Report will contain information on rainfall, inspections and

maintenance, dry weather overflows, and wet weather overflows. The Annual CSO Status
Report will include the following elements:

Summary of the frequency, duration, and volume of CSO discharges during
previous year;

Operational status of overflow points;

ldentification of known in-stream water quality impacts, their causes, and

their effects on downstream water users;

Summarize all actions taken to implement the NMCs and the LTCP and their
effectiveness; and
Evaluate and provide a progress report on implementing and necessary

revisions to the NMC Plan and LTCP.

o

o
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EIfiIBIT A

PEIIHSYLVATN AIEREAII WATER AOTPATIY CSO IIISPECTOil LOG

CSO l{o: CSO LOGATION :

DATE: I I TIME: Atrl/PM

IiEATHER CIEAR DRY o\TERCAST RAlt{ SI{OW TYPE oF |[9PECTION: RAIN EVEI{T Bl-I EEKLY IIISPECTON

DISPECTOR

VISUAL InEp€.{bn

IS TTIERE A DISCTIARGE? YES 1{O

CAUSE OF DISCI|ARGE: LINE BLOCI(AGE EXCESSIVE FLOW OTHER (Eebln In Comment .€cton)

RAINFALL ESTIMATE: ltlCHES TIME OF MINFALL: START STOP

ls there evidence of erosion? YES NO

IF DISCHARGII{G TO STREAM

Are there any solids or floataHes being discharged to river Yes No

ls there a visible plurne in stream Yes No

Were samples taken up strearn of discharge Yes No
Were samples taken of discharge Yes No

ls outfall structure in need of repairs Yes No

COMMENTS:



EXHIBIT B
PElritsYtvAl{tA

AUEruCAN WATER

INDUSTRY:

SAMPLE DATES:

Report Compfete Oyes flno

TTO Stmt: Oyes O no 0 n/a

COC: Eyes f no D nla

Resampling Results: E yes

Manifest: tr yes tr no E

ENTERED INTO LINKO: tr

VIOLATIONS PRESENT: tr

Dno

Cert Stmt El yes 0

Sampling Results: E

E r/a Flows: E yes

no O nla

yes n no

nnoI
E n/a

nla

nla

yes E no

y€sCnoDnla sNctr Ncn

lf 1es, describe

Resampling Resufts Attached: f yes O no

Surcharges Applicable: n yes E no
lnvoice #:
Enteredin@n no

Surcharge $:

. Elevated:

Ammonia: Day 1:

Amrnonia D yes BOD E yes

Day 2: Day 3:_ Avg: I23.0ms/l)
Day 2:_ Day 3:_ Avg: (33o.omg/l)

Flow Total (Gals):

RECV'D ON TIME: E YES O NO
. At least Ten Days Late: D yes E no

SCANNED: n yes tl no

ENTERED INTO MIPP QUARTER REPORT: I yes n no Date:

SURCHARGE SENT: E yes E no E n/a

NOTICE OF VIOLATION(S) SENT: O yes E no D nla Date:



EXHIBIT B
PEI{TSYLUAlIIA

ATvIETCNN WATER

November 4,2015

Company
Address
Address

Re: Quarterly Outfall FAC monitoring results
Permit No.

Ms/Mr:

Enc|rrsedp|easefindthemonitoringresu|tsfor(company),permit#-forthe4m
quarter 2016.

Please do rpt hesitate to contact me should you have any questions on the enclosed
rnaterial.

Sincerely,

Name
Title

cc: file



EXHIBIT B
PET{IISYLYAIIIA

AMERICAN WATER
January 14,2016

Company
Address
Address

Re: Waste Permit No. Quarterly Flow Report

Ms/Mr:

Below please find the monthly flow for the 4h quarter 2015. Unfortunately, we only have
flow for the month of October and half of November, due to tha flow meter not
functioning. This was discovered on Monday, January 11th and the meter was fixed on
Thursday the 14h. As soon as it was realized that the meter was not functioning
correctly, it was fixed. We also spoke on 1/1 4115 to keep you updated on the situation.

October 2015
1384 gallons

November 2015 (through November 16rh)

816 gallons

December 2015
0 gallons recorded

Please do not hesitate to contact me should you have any questions on the enclosed
material.

Respectfully Subm itted,

Name
Title

cc: file



EXHIBIT B
PETIl|SYLI'ATIA

ATT,IEzuCAN WATER

CERTI FICATION STATEMENT

I certify under penal$ of law that this document and all attachments w€re prepared
under my direction or supenrision in accordance with a system designed to assure that
qualified personnol properly gather and evaluate the information submitted. Based on
my inquiry of fie percon or persons who manage the system, or those directly
responsible for gathering the information, the information submitted is to the best of my
knoudedge and belief, true, accurate, and compfete, I am aware that there are
signiflcant penalties for submittlng false information, induding the possibility of fine and
irnprisonment for knowing violations.

Date Signature of fficial

Phone Title



EXHIBIT B
PEHiISYLVAT{IA

AMEzuCAN WATER

TOTAL TOXIC ORGANICS STATEMENT

Based on my inquiry of the person or persons responsible for managing compliance with
perrnit limitation or pretreatment standards for Total Toxic Organics (TTO), I certify that
to the best of my knowledge and belief, no dumping of toxic organics into the waste
water has occurred since the filing of the last discharge monitoring report. I further
certify that the facility is implementing the toxic organic management plan submitted to
the Control Authority.

Date Signature of Official

Phone Tifle

October 26, 2015

Attn: Name
Address



EXHIBIT B
PEl{ttSYtVAirtA

AIvtEzuCAN WnrEn
Address

Re: 2015 - 4h Quarter Pretreatment Sampling

Date Sampled: Day 1 - 10/00/15
Day 2 - 1OlO7l15
Day 3 - 10/08/15

Sampled By: "Company''
Sample Type: Wastewaster; 1-hour Composite (pH, CN, O&G, TPH, Toluene - Grab)
Sample Location: Sanitary Pump Station (FAC)
Sample Description: Discharge to Sewer
Laboratory lDs: Day 1 - 1510{7-OT

Day 2 - 151048-07
Day 3 - 1510{947

rAnalysis compleled by Subu.bsn Trsung Labs PADEP 0€-0fi'E

Resultc lhal exceed any limlts are Indlcated by Eold Rsd fonl

Note: All analysee performed in accordance wlth US EPA approved analytical methods (Reference 40 CFR 136), Including EPA

acld digestion procedures (30101/3020A). Thls rsport includes the attached Chain-of-Cusbdy Form and has been

revievrnd and apprcved by the person signed below, The report is accurate to the best of our knowledge.

Analyris conducted uslng tha followlng Reportlng Detection
Limlte

Parameter lrethod Deta(rl Analyzed

(Day I to Day 3)

By Dayl

Rcrultr

{msfl}

Day2
Rerultr

tmEll

Day 3

Rcoultr

{mo/ll

Dally

tac
(mo/fl

Ars€nic SM31 138 10n0fi5 TOK <0.005 <0,005 <0.005 020

Cadnium Strl3l 118 10/1 5 TDK 0.002 0.9o2 4.001 0.026

Chromlum +6 SMB500CrD 1 0/07/1 6. 1 008/1 5, 1 0/0S/1 5 TDK <0.010 <0.010 <0.010 0.42

Chrornlum sM31 118 10t2u15 TDK 0.00s 0.003 0.m1 €00

Total Coppar SM3111B 10120115 TDK 0.037 0-022 0.023 2.m

Lead sM31 118 10120115 TDK 0.009 <0.005 <0.005 0.69

Mercurv SW8467't704 1rylS15 (t)srl <0.0002 <0.0002 <0.0002 0.02

Nlckel stB111B 1012w15 TDK 0.012 0 008 0,m 3.00

Silver st{31118 10120t15 TDK 0.002 0.001 0.001 0-43

Zinc sM31 118 101201115 TDK 0.164 0.117 0.1309 2fl
pH (std.unlts) sM4500HB l0lml 1 5,10tQ7i I 5.1 0/08/1 5 TDK 7.22G118,0.C 7-86(018.4"C 8.82@18.2'C 6.0-9.0

Ammonie

Nltrogen

sM450tr{H3BO 10/2d15 TDK 56.8 71.0 82.8 350

BODS Day Sm52'l0B I 0to7 t 1 5,1 0lo9ll 5.10roe/1 s TDK 231. 160. 183 s,300

Cyenide SM45OOCNCE 10/1S/15 TDK <0.005 <0.005 <0.005 0.80

Oil & Greaee SM5520B (N He,(ane) 10115115 TDK Not Testcd Not Test€d Not Testsd 1,500

TPH EPA1664A (N

Hcxano)

'tu15115 TDK tlot T$ted Not T€st6d Not Tested 100

Toluene EPA624 10t11115 (1)SrL 0,231 Not Tested Not Tested 21

Quarterly Pretreatnrent FAC Sampling



EXHIBIT B
PEHTSYTVATIIA

Aptnrucnx Wnrrn
Paramctcr RDt-(mqJ

pH @ 16.2'C NA

Ammonla as N 0.100

BODS 2.0

Cyanide 0.005

Oil& Grease 5.0

TPH 5.0

Arsenic 0.005

Cadmium 0.001

Chromium, Hexavalent 0.010

Chromlum, total 0.001

Copper 0.001

Lead 0.005

Mercury 0.0002

Nickel 0.002

Silver 0.001

Zinc 0.001

Toluene 0.005

Parameter L.bomtory lD Datp Analwed Tlme Analvzcd

Chromium +6 1510-0707 10107115 10107115 09:40

Chromium +6 1510-07-08 10/08/15 10/08/15 10:05

Chromium +6 1510-07-09 10/09/15 10/09/15 10:05

pH (std. units) 1510-07-07 10/06/15 10/06/15 07:40

oH (std. units) 1 510-07-08 10107115 10107115 07:30

pH (std. units) 1510-07{9 10/08/15 10/08/15 07:30

BOD - 5 Day 1510-07=07 10t07t15 10107115 12:30

BOD - 5 Day 1s10-07-08 10/09/15 10/09/15 13:00

BoD - 5 Dav 1510-07{9 1009/15 10109115 13:00

Sincerely,



.l-n
PEilT{SYtUANIA

AtvtEzuCAN WRTER

INDUSTRIAL PRETREATMENT IT.IPECTION REPORT

Permit No: Inspection Date: Time:

1, GENERAL INFORMATION:

Facility Mme:

Parent Gompany or Affiliation:

Facility Street Address:

Facility Mailing Address:

Date Present Operation Began at this Facility:

(1) Facility Contact Person:

Position/Title:

Phone #

Fax #

Cell #

(21 Facility Contact Person:

Positionfitfe:

Phone # Cell #

Fax #

Facility Pergonnel Present at Inspection:

PRODUCT OR SERVICE INFORMATION:

a. Nanative description of the primary manufacturing or service activity at the facility:

a

b

c.

d.

e.

f.



EXHIBIT C

b. Kind of Operations: Continuous_Seasonal_ Batch_
Hours & Days of Operation - Explai

c. Major Raw Materials Used:

d. Major Products or Services of the Operation:

e. List all other activities, specific products, and services from this facifity e.9., laboratory,
researci, etc.

3. WATER SOURCES AND USE:

e. Raw Water Sourcee:

Public Water Supply: Yes- No_ Specify

Private Wells(s): Yes_ No- Specify

Surface Water: Yes_ No_ Specify

b. ls the raw water source metered: Yes No_ Explain means of measuring the

water flow:

c. Average Daily Water Usage:



EXHIBIT C

d. Describe any water treatment, water conditioning, or puriflcation process utilized:

e. The company provided an updated process water flour schematio diagram: Yes_ No_

4. WASTEWATER INFORMATION:

a. Discharge Method:

1, public sewer

2. surface water

3. _storrn drain

4. .ground discharge

5. waste hauler

b. Source of Public Wastewater:

1.

2.

3.

4.

5.

b. Discharge flow is measured: Yes No_. lf yes, describe the means of flow

measurement:

c. Typical flow of discharger per day,

per year.

d. Kind of discharge: Continuous 

-, 

Batch 

-, 

Continuous-seasonal
lf batch or continuous seasonal, explain flow, frequency, and quantity per batch:

e. List names of the 4 major chemical constituents in discharging waste:

t. Discharge contains Categorical Standards: Yes -- No

lf yes, list applicable subpart:



5. WASTE\A/ATER PRETREATMENT:

a. Does the facility have an active pretreatment program? Yes _ No
lf yes, what type of flow? Continuous Batch

b. ls the process wastewater pretreated prior to discharge to the public sewer?
Yes No Describe:

c. ls this facility operation under a compliance schedule to install pretreatment?
Yes _ No_ Explain:

d. ls process wastewater compbtely separated from the sanitary waste?:
Yes _ No _ Includes schematic flow charts of both process waste and sanitary
waste. The $arts should show the points of generations (different units making the waste),
discharge points to the main collection line, all the floor drains, flow directions, points of
treatments, and points of discharge to sewer for both waste flows.
Copy aftactrsd: On file?: Gopy requested by PAWC?_

e. In pretreatment of process waste, what parameters require rnajor attention and relatively
extensive effort to comply with the permit requirements?

f. Describe any method/procedure that has been adopted and also any future plan that is
under c,onsideration by the facility management to reduce the volume and/or strength of the
process waste at the point of generation.

EXHIBIT C



EXHIBIT C

g. Kind of treatment procese: Physical _ Chemical _ Biological _
Combination of some lf a combination , explain the process:

h. Describe the mechanism or msans involved in the pretreatment process:

i. Indude a schematic flow chart of the pretreatment facility and show all the units and
different steps of the procees.
Copy attached? On file? Copy requested by PAWC?

j. Explain the chemical(s) that are added during pretreatment process and their specific
purpose?

k, lf the discharge flow is continuous, explain what parameters (in addition to the requirements)
are measured, and on what frequencies (daily, weekly, quarterly):

l. What mean#methods of quality control are used for in-house monitoring of these
parameters? , .



EXHIBIT C

m. List the name, address and phone number of the engineering consultant firm or the
individual engineer who assisted with the design of the pretreatment facility:

n. Name of the analytlcal laboratory who analyses the self-monitoring samples:

o. Does the analyticaf laboratory personnel also perform the sampling? Yes ,No_

lf no, nam€ the pemon(s) who sample and deliver to he laboratory:

g. Name the person who operates the pretreatment facility:

What are said person's credentials:
ls said person a certified operalor for industrial waste treatment? Yes_ No
lf no, explain what technical training they have:

q. Does the pretreatment facility generate any sludge or other residuals as a result of its
operation? Yes No _ Explain:

What chemical or chemicals are used in the dewatering process?

What are the percent solids in the dewatered sfudge and the monthly average solids
generated? %TS: Monthly Average (lb/mo):
How are the solid wastes stored?

r. What is the disposal method of dewatered sfudge? Recycling Landfill

Others_ Explain:



EXHIBIT C

s. Do you use or operate any in-house recycling/recovery method? Yes_ No
N/A _ lf yes, explain:

t. Recommendation of the inspector for pretreatment facility condition, operation and self-
monitoring procedure:

6. WASTE:
a. Does this facility gensrate any waste process materials such as spent solvents, spent acids,

base, etc.? Yes_ No _ lf yes, expfain:

List quantities generated per month:

How are the waste process materials disposed?

How are the process materials stored?

b. Does this facility generate any solid waste ss a resuft of its operation?
Yes_ No_ lf yes, explain:

List quantities generated per month:

How are the waste process rnaterial disposed?:

How are the waste procoss materials stored?:



EXHIBIT C

c. Does this facility have a designated or centralized area for the storage of hazardous waste?

Yes 

- 

No 

- 

Explain/Gomment:

7. AIR POLLUTION:
a. Are there any prccess tanks greaterthan 100 gallons? Yes 

- 

tlo
Specify:

b. Are there any heated surface cleaners (e.9., vapor degreasers, etc.)?
Yes No

c. Does the facility haw any exhaust systems in conjunction with the process operation (e.9.,

ptating tanks, painting rooms, \rapor degreaser, etc.)?
Yes 

- 

No 

- 

if yes, is the s!,stem registered? Yes 

- 

No

Describe:

d. Are there any air pollution control devices: Yes 

- 

l,lo
Explain:

8. CHEMICALS USED AND IN POSSESSION:
List, in this section, all the chemicaf names, describe in whatforrns (liquid, slurry, powder, and

granule) they are used, mark approximate quantities used (lb/yr), and describe the purpose they
are used for (industrial process, laboratory use, pest control, etc.). lf chemical group is not

found in a group name in the following, list them under "others."
Example: Hydrochloric Acid (500 lblyr,liquid, process)

a. Acids:

b. Ammonium Compounds (ammonia, ammonium hydroxide, ammonium chloride,

ammonium nifate, ammonium persulfate, etc.):



EXHIBIT C

c. Hydroxides/Caustic materials (sodium hydroxide/caustic soda, potassium hydroxide,
etc.):

d. Inorganic Salts (chloride):

e. Trace Metals (Arsenic, Cadmium, Chromium, Copp€r, Lead, Mercury, Nickel, Silver,
Znc, etc.):

f. Regulated Volatife Organic Gompounds (VOCs) and Solvents (acetone, benzene,
ethylene glycol, formaldehyd€, methylene, toluene, xylene):

g, Regulated Synthetic Organic Compounds (SOCs) (various herbicides, pesticides,
fungicides, and insecticides:

h. Biological C€ll Products (bacteria, viruses, etc.):

i, Nuclear Materials (Uranium, Radium, Cobalt lsotope, Nickel lsotope, etc):



EXHIBIT C

j. Liquid Chlorine (Hypochlorite) and Chlorine Gas:

k. Surfactants (detergents, fabric softensrs, smulsions, paints, adhesives, biocides, etc.):

l. Erglosive Materials:

m. Enzyme Products:

n. Motor Oil, Industrial Oil, Hydraulic Fluid, etc.:

o. Cooking Grease:

p. Sugar Syrup, Maple Syrup, Liquid Starch, Glucose and Fructose:

q. Protein-based Products (proteins, amino acids, etc.):

r. Others:



EXHIBIT C

9. CHEMICAL STORAGE ROOM:
Describe, in this section, the factors/parameters related to the chemical storage room(s). The
factors include: location and size of chemical storage roorn or stock room, arrangement of
different chemicals and distance from the closest floor drain:

a. Are there raw organic solvents stored in an area appropriately safeguarded against spills
reaching the sewers? Yes_ No_- Explain:

b. Are there spent organics stored in an area appropriately safeguarded against spills reaching
the sewers? Yes_ No _ Explain:

c. Do you have a slug contnol glan? Yes_ No_ lf yes, provide PAWC with a copy of
the plan:

d. Have adequate hauling procedures been developed to prevent the organics used during the
proc€ss operations from reaching the sewer in amounts exceeding Federal and Local
Standard? Yes_ No__ Explain:

e. How are the organic solraent used onsite disposed? Explain:

l. Do you use a licensed hauler to hauf your hazardous chemicals?

Name: Phone:

Hauling Manifest No.:

g. Do you have a
lf yes describe:

designated chemical storage room? Yes_ No

h. Do you have a
lf yes describe:

designated chemical storage area? Yes__ No

i. Are the reactive
lf yes, describe:

chemicals stored separately? Yes_. No

Ventilation of chemical storage room or area: Yes_ No_ Describe:

Adequate ventilation Inadequate ventilation_ Describe:



EXHIBIT C

Storage room security (door, lock, etc.): Yes__ No__ Describe:

Fire protection rneans: Adequate Inadequate_ Describe:

Distance of storage room, or area, to the points of use:

j Chemical Transportation: Describe means of tansport of ctremicals from storage room or
area to points of use (fork lift, hand truck, by hand, etc.):

10. CHEMICAL SPILL CONTAINMENT::

a. Chemical Spill Containment: Yes_ No_ No. of Containments:
b. Describe type, shape, and size of each containment:

c. Structure of the containments (concrete, blocks, metal, doubl+wall container, spill skids
etc.)::

d. Are the containment's volumes adequate to hold the maximum spill? Yes_ No
e. Are any floor drains in the containment area or in the vicinity of the storage room or area?

Yes_ No_ lf yes, explain the possibility of spill into the drain:



EXHIBIT C

11. EMERGENCY SPILL PLAN:

a. Do you have a written emergency plan? Yes_ No_ Under preparation
Copy affached?_ On file?_ Gopy requested by SSA?

b. Do you have a designated group or penions for an €mergency: Yes_ l,lo

lf yes, provide PAWC with the names and phone numbers:

ls any type of emerg€ncy drill practiced? Yes No
How often?

c. ls any general all-staff em€rgency training given? Yes-- No
What is the date of the latest training?

d. Do you conduct generzl stafi safety meetings? Yes_ No_
How often?

e. Do you have a designated outside spill clean up team/company: Yes_ No
lf yes, provide PAWC with the narnes and phone numbers:

f. Describe preparations for a spot spill cfean up (sponge, blanket, absorbent, clean up kit,
etc.):

g. Has there been any chemical spills in the last twelve months?: Yes_ No
lf yes, describe the kind and size of spill as well as the type of controUclean up work
performed.

12. COMMENTS AND OBSERVATIONS NOTED DURING INSPECTION:



EXHIBIT C

1 3. INSPECTION PARTICIPANTS

Print Name:

Signature:

Title:

Date:

Print Name:

Signature:

Tifle:

Date:

Print Name:

Signature:

Title:

Date:

Print Name:

Slgnature:

Tifle:

Date:

Print Name:

Signature:

Title:

Date:



Pennsylvania American Water Company EXHIBIT D

800 W. Hersheypark Drive

Hershey, PA 17033

717-53r-3000

Industrial User Wastewater Suruey & Permit Application

The information provided by you on this questionnaire serves two functions:

1. The information is used to determine if your facility needs an Industrial User Pretreatment Permit
(lUP) for the discharge of wastewater to the local sewer.

2. lf an Industrial User Pretreatment Permit (lUP) is required, this survey serves as the application for
an Industrial User Pretreatment Permit (lUP).

Requests for confidential tr€atment of information provided on this form shall be toverned by procedures

specified in rO CFR Part 2. In accordance with litle 40 of the Code of Federal Regulations Part 403, Section 403.14

and the Local Sewer Use Ordinance (SUO), information and data provided in this questionnaire that identifies the
content, volume and frequency of discharge shall be available to the public without rest;iction.

Company Name

Name of authorized personnel Name of alternative personnel

Title Title

Phone Fax Phone Fax

Physical street address of business Official mailing address, if different.

City State, Zip City State, Zip

This is to be signed by an authorized official of your business establishment,

I certiry under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate

the information submitted. Eased upon my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information submitted is, to the best of my

knowledge and belief, true accurate and complete. I am aware that there are significant penalties for submitting
false information including the possibility offine and/or imprisonment for knowing violations.

Signature of Authorized Representative Date



Industrial User Wastewater Survey & Permit Application
Part 1. General Information:

1. Provide a brief narrative description of the type of business, manufacturing processes, or setvice
activities your firm conducts at this site.

2. list the prlmary products produced at this facility:

3. List raw materials and process addltives used:

4. Are biocides added to any water discharged to the POTW, if yes describe:

Yes

No

5. Descrlbe weekly production schedule, including shifts worked per day, employees per shift, and
primary operation during shift.

5. Production process is:

Check, if all continuous

Check, if all batch

lf both please enter, % continuous = 

-l

% Batch =



Industrial User Wastewater Survey & Permit Application
Part 1. General lnformation: (continued)

7. Does production vary significantly (+ 2O%l by season. Describe.

Yes

No

8. Are any significant l+ 2Wol changes in productlon that will affect wastewater discharge expected
in the next 5 years. lf yes, please describe.

Yes

No

9. List all current waste haulers, Give name, address, phone numbers, volume, and rnaterials
hauled off.

10. Attach a copy of laboratory analysis performed in the last year on the wastewater discharge(s|

from your facilities. Summarize data on the attached Data Summary Form.

11. Attach sketch or schematic showing sampling points and all connections to the sewer.

12. Complete the Wastewater Pollutants Checklist attached to this Survey.



Industrial User Wastewater Survey & Permit Application
Part 1. General Information: (continued|

13. Do you have, or have you ever applied for, been issued, or been denied an NPDES permit to
discharge to the surface waters or storm sewers of Pennsylvania? lf yes, list all other NPDES

permits, permit numbers, dates, and names used to apply for them, or reason denied.

yes: Permit, #, date, applicant narne

lf yes: Permit, #, date, applicant name

14. Do you have, or have your ever applied for or been issued an Industrial User Pretreatment
Permit (lUPlto discharge wastewater to the sewer collection system. lf yes, list all other IUP

permits, permit numberu, dates, and names used to apply for them.

15. Do you have, or have you ever applied for or been issued any other Environmental Permits (for
example; air, RCRA, groundwater, stormwater, general, Non-Discharge, septic tank, etc.|. lf yes, list
all other permits, permit numbers, dates, and names used to apply for them.

Yes

No

yes: Permit, #, date, applicant name

lf yes: Permit, #, date, applicant name

Yes

16. ls a Spill Prevention Control and Countermeasure (SPCC) Plan prepared for this facility?

Yes

No

17. ls a Spill/Slug Control Plan required by the POTW, prepared for this facility?

Yes

No



Industrial User Wastewater Survey & Permit Application
Part 1. General Information: (continued!

18. Do you have any underground storage tanks at your facility? lf yes, list contents and volume of
each tank.

Yes

No

19. Do you have any above ground storage tanks at your facility? lf yes, for each tank, list the
contents, volume, whether the tank has any splll prevention or containment devices, such as dikes,
and procedures for draining any containment devices.

Yes

No

# of Tanks



Industrial User Wastewater Survey & Permit Application

Part 2. Water Supplv, Use, & Disposal Worksheet:

1.

2.

3.

4.

Process Water

Washdown water

Water into product

Air Quality Permitted units

Domestic - toilets, drinking, cafd

Cooling water, Process NON-Contact

Boiler / Cooling tower blowdown

Cooling water, HVAC

Other

5.

6.

7.

8.

9.

Totals =

Typical Water Sources:

1. City/Public supply

2. Private wells, drinking
3. Groundwater remediation wells

4. Private ponds

5. Surface waters of NC, please identify
6. lnclude others if applicable

Totals =>

Possible Water Disposal Methods
1. Sanitary sewer, with pretreatment
2. Sanitary sewer, without pretreatment
3. Storm sewer
4. Surface waters of NC

5. Evaporation

6. Land applied
7 . To groundwater
8. Septic tank

9. Waste Haulers ldentifo
10. Water into Product
11. Include others, if applicable

Water Used for: Water Source (s)

see Source List below

Disposal Method (s)

see Disposal List below



Industrial User Wastewater Survey & Permit Application
Part 3. Pretreatment Facilites

Are there any pretreatment devices or processes used for treating wastewater before being
discharged to the sewer? Check all that are present, and describe.

1. Flow equalization

No pretreatment facilities =>

Aerated equalizatioh =>

Non-Aerated eq ualization =>

Total volume of equalization (million gal.) =p

Describe any, if
present

Activated Carbon

Activated Sludge

Air Stripping

Centrifugation

Chem ica I Precipitation

Chlorination

Cyanide Destruction

Cyclone

Dissolved Air Floatation

Filtration

Floculation

Grease Trap

Grit Removal

lon Exchange

Neutralize, pH adjust

Other Biological Treatment

Ozonation

Reverse Osmosis

Screening

Sedimentatjon

Septic Tank

Silver Recovery

Solvent Separation

Spill Protection

List any others.

Y

Y

Ye

Ye

Ye

Y

Y

Y

Y

Y

Ye

Y

Ye

Ye

Y

Y

Y

V

Y

Y

Ye

Ye

Ye

Y



lndustrial User Wastewater Survey & Permit Application
Part 4. Categorical Information:

1. When were operations stafted at this facility? Facility start up date

2. list all Standard Industrial Classification (SlC] codes for your facility. These may be found on

State Unemployment forms, tax forms, accounting records, or from the Chamber of Commerce,

3. Has this facility ever been considered a Categorical Industrial User (ClUl as described by the Code

of Federal Regulations (40 CFRI?

lf yes, give complete 40 CFR number =>

No

4, Are any other facilities owned and/or operated by your company permitted as Categorical

Industrial Users (ClUs| as described by the Code of Federal Regulatlons (40 CFRI?

lf yes please give name(s), location, and 40 CFR number" Yes

No



Industrial User Wastewater Survey & Permit Application

PaE 4. Cateqorl$?l lr.rformation: lcontinuedl

5. Check any activities listed below that are performed at your facility:

Check

Below
40 cFR # Industrial Activity Check

Below
40 cFR # Industrial Activity

467 Aluminum Forming

427 Asbestos Manufacturing

46L Battery Manufacturing

431 Builders paper & board mills

4O7 Canned & preserved fruits & veg.

408 Canned & preserved seafood

458 Carbon black Manufacturing

4I1 Cement Manufacturing

434 Coal Mining

465 CoilCoating

468 Copper Forming

405 Dairy products processing

469 Electrical,electroniccomponents

4L3 Electroplating

457 Explosives Manufacturing

4LZ Feedlots

424 Ferro alloy Manufacturing

4L8 Fertilizer Manufacturing

464 Foundries, Metal Mold & Casting

426 Glass Manufacturing

406 Grain Mills

454 Gum & Wood Chemicals Mfg.

460 Hospitals

447 Ink formulating

4L5 lnorganic chemical Manufact.

420 lron & Steel Manufacturing

425 Leather Tanning & Finishing

432 Meat products

433 Metalfinishing

464 Metal molding and casting

436 Mineral rnining and processing

47L Nonferrous Metal, Forrn & Powder

42L NonferrousMetalsManufacturing

4t4 ocPSF, organic chemicals, Plastics, &

Synthetic Fiber Manufacturlng

435 Oil & gas extraction

44O Ore mining and dressing

446 Paintformulating

443 Paving & roofing materials rnfg,

455 Pesticide Manufacturing

4I9 Petroleum Refining

439 PharmaceuticalManufacturing

422 Phosphate Manufacturing

459 Photographicsupplies

463 Plastics molding and forming

466 Porcelain enameling

430 Pulp, paper, and paperboard

428 Rubber Manufacturing

4I7 Soap & Detergent Manufacturing

423 Steam Electric power Generation

4O9 Sugar processing

4LO Textile mills

429 Timber products processing

Others



Wastewater Pol luta nt Checklist

Chemical Name
EPA Storet

Code

Check if
present at

facility

Check if
absent at

facility

Check if
present in

discharge

Check if
absent in
discharge

Conentration in

discharge, if
known (me/l)

Acid Extractable
2-Chloro

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

,6-dinitrophenol
4-Ch loro-3-methvlohenol

2-Nitrophenol

4-Nitrophenol
Pentachlorophenol

2,4,6-T rich I o ro phe no I

Base Neutral
L,2,4-T rich loro benzene

1.2-Dich lorobenzene

1, 2-Diphenylhyd ra zine

1,3-Dich lorobenzene

1,4-Dichlorobenzene

2,4-Dinitrotoluene
2.6-Dinitrotoluene

2-Chloronaphthalene

3,3-Dich lo robenzid ine

4-Bromophenyl phenyl ether
4-Chlorophenvl phenyl ether
Acenaohthene

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (a) pvrene

Benzo (b) fluoranthene

Benzo (k) fluoranthene
Bis( 2-chloroethoxv) metha ne

Bis(2-chloroethyl) ether
Bis(2-chloroiso

Bis( 2-ethyl hexyl) phthalate

benzvl phthalate

Di-n-butvl phthalate



Wastewater Pollutant Checkl ist

Chemical Name
EPA Storet

Code

Check if
present at

facility

Check if
absent at

facility

Check if
present in

discharge

Check if
absent in
discharge

Conentration in

discharge, if
known (mg/l)

Di-n-ocWl phthalate

Dibenzo (a,h) anthracene

Diethvl phthalate

Dimethvl ohthalate

Fluoranthene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlo rocvclo pe ntadiene

Hexachloroethane

I ndeno(1,2,3-cd) pyrene

N-n itroso-d i-n-pro pvla m ine

N-n itrosod imethylam ine

N-nitrosod iphe nvla m ine

Naphthalene

Nitrobenzene

Phenanthrene

Metals
Aluminum 01104

Antimony oLo97

Arsenic 01002

Bervllium 010L2

Cadmium 01027

Chromium 01034

Copper o7042

Lead 01051

Mercury 71900

Molybdenum 01062

Nickel 01067

Selenium OLL47

Silver or077
Tha lium 00982

Zinc 01092



Wastewater Pol luta nt Checklist

Chemical Name
EPA Storet

Code

Check if
present at

facility

Check if
absent at

facility

Check if
present in

discharge

Check if
absent in
discharge

Conentration in

discharge, if
known (mg/l)

le Volatile
1., 1,1-Trichlo roetha ne

L,L,2,2-T et ra c hl o roeth a n e

t,L,2-F rich to ro e tha n e

1,1-Dichloroethane

1,1-Dichloro

1,2-Dichloroethane

1,2-Dichloro

2-Chloroethvl vinvl ether

onitrile

Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene

loroethane

Chloroform

Chloromethane

cis 1,3-Dichlo

Dibromochloromethane

Methylene chloride

Tetrachloroethvlene

trans 1,3-Dichloro

trans-1,2-Dich loroethvle ne

Trich lorofl uorometha ne

Vinvl chloride

Others
Xvlene



Lab =>

MDL =>

Notes =>

Data Summary Form
<= Receiving POTW

<= Receiving NPDES #
<= Speclflc Sample Location !

i.e., Give lU Name, IUP#, and/or pipef

Laboratory performing analysis =>

Laboratory Method Detection Limits =>
Notes =>

Total number of samples =>
Maximum data value (mg/l) =>

Average data value, Include BDL values as 7/2 detect limit =>

1

2

3

4

5

6

7

8

9

10

11

L2

etc.

TNS =>

Max. value =>

Avg. (use 1/2 AOt) =>

Conc.

Results from
Lab mg/l

Conc.

Results from
Lab mg/l

Conc.

Results from
Lab mg/lNotes about Sample

M = Metered
E = Estimated



Data Summary Form
<= Receiving POTW

<= Receiving NPDES #
<= Specific Sample Location !

i.e., Give lU Name, IUP#, and/or pipefr

Lab =>

MDL

Notes =>

TNS =>

Max. value =>

Avg. (use 1/2 BDL) =>

1

2

3

4

5

6

7

8

9

L0

LI
12

etc.
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Results from
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Conc.

Results from
I rlr a-ll

Conc.

Results from
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Conc.

Results from
I -L --ll

Conc.

Results from
| -l. mall



Data Summary Form
<= Receiving POTW

<= Receiving NPDES f
<= Specific Sample Location !

i.e., Give lU Name, IUP#, and/or pipe#
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Notes =>
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Data Summary Form
<= Receiving POTW

<= Receiving NPDES #
<= SFecific Sample Location !
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Industrial User Wastewater Survey & Permit Application

Part 4. Waste Reduction Information:

State Pretreatment Rule 15A NCAC 2H0915 (CXl)(Ml requires Significant Industrial Users to include a

description of waste reduction (pollution prevention) activities being utilized. The codes listed are

standard EPA codes found on Toxic Release Inventory and other environrnental forms. Please check

all applicable codes for your facility related to wastewater discharge

Utilized Code Description

w13 lmproved maintenance scheduling recordkeeping, or procedures

w14
Changed production schedule to minimize equipment and feedstock
changeovers

wt9 Other changes in operating practices (explain briefly in comments)

w21
Instituted procedures to ensure that materials do not stay in inventory beyond
shelf life

w22 Began to test outdated material - continue to use if still effective

w23 Eliminated shelf-life requirements for stable materials

w24 Instituted better labeling procedures

w25
Instituted clearinghouse to exchange materials that would otherwise be

discarded

w29 Other changes in lnventory control (explain briefly in comments)

w31 lmproved storage or stacking procedures

w32 lmproved procedures for loading, unloading, and transfer operations

w33 Installed overflow alarms or automatic shutoff valves

w34 Installed secondary containment

w35 Installed vapor recovery systems

w36
lmplemented inspection or monitoring program of potential spill or leak

sources

w39 Other spill and leak prevention (explain briefly in comments)

w41 Increased purity of raw materials

w42 Substituted raw materials

w49 Other raw material modifications (explain briefly in comments)

w51 Instituted recirculation within a process

w52 Modified equipment, layout, or piping

w53 Use of a different process catalyst

w54
Instituted better controls on operating bulk containers to minimize discarding

of empty containers

w55
Changed from small volume containers to bulk containers to minimize
discarding of empty containers

w58 Other process modifications (explain briefly in comments)



Industrial User Wastewater Survey & Permit Application
Part 4. Waste Reduction Information:

Utilized Code Description

Comments (Please list corresponding code)

w59 Modified stripping/cleaning equipment

w50
Changed to mechanical stripping/cleaning devices (from solvents or other
materials)

w61 Changes to aqueous cleaners (from solvents or other materials)

w62
Reduced the number of solvents used to make waste more amenable to
recycling

w63 Modified containment procedures for cleaning units

w64 lmproved draining procedures

w55 Redesigned parts racks to reduce dragout

w66 Modified or installed rinse systems

w67 lmproved rinse equipment design

w58 lmproved rinse equipment operation

w71 Other cleaning and degreasing operation (explain briefly in comments)

w72 Modified spray systems or equipment

w73 Substituted coating materials used

w74 lmproved application techniques

w75 Changed from spray to other system

w78 Other surface preparation and finishing (explain briefly in comments)

w81 Changed product specifications

w82 Modified designed or composition of product

w83 Modified packaging

w89 Other product modifications (explain briefly in comments)

w99 Other (specify in comments)



EXHIBIT E

CSO Ouffall Warning Signs



DURING AND AFTER
RAIN EVENTS

The water in this stream may be
contaminated by a ternporary

overtlow of sanitary sewer.

Physical contact with the water
may pose a health ri sk.

For additional information,
call XXX-XXX-XXXX.
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1.0 EXECUTIVE SUMMARY

The Long-Term Control Plan (LTCP) was completed in order to address wastewater treatment
plant (WWTP) and combined sewer system (CSS) upgrades necessary to meet Federal and State

regulatory requirements. The goal of the LTCP is to decrease volume of combined sewage

overflows on €u1 anRual basis and subsequently, increase the volume that receives treatment at

the \ f,WTP.

The focus of this LTCP update was to:

1. Develop WI,VTP design loadings required in order to address combined sewer overflow
(CSO) regulatory requirements.

2. Evaluate the capacity of the existing City of Duquesne WWTP processes relative to
design loadings.

3, Complete evaluation of feasible alternatives developed to address WWTP process

deficiencies relative to design loadings.

Summarize all CSS upgrades required in order to address CSO regulatory requirements.

Complete Financial Capability Assessment in order to evaluate economic feasibility of
recorrunended alternative.

Detailed evaluation was completed for tfuee (3) alternatives.

Altemative L - Existing \ /WTP + new pump station + CSO bypass treatment.

Alternative 2 - New pump station to MACM WWTP + flow storage.

Alternative 3 - Existing WWTP + new pump station + flow storage.

AlI alternatives include two (2) gravity relief sewers totaling '1.,025 lineal feet. It was determined

that these CSS upgrades are required to convey the L0-year, 24-hour design storm llow (without
manhole overflows) while rnaintaining greater than 85% capture of all combined flow during a
typical year.

4

5.

Ir'lunicrpal Authority of the City of tvlcKeespotl
Crty of Duquesne Long Terni Control Plan
Re[. lilo.: 220-53 August 2014
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Detailed evaluation of the proposed alternatives led to the recommendation of Allernative 1 for
City's LTCP upgrades. The total estimated project cost is $7,424,000. This alternative is
recommended for the following reasons:

. Altemative 2 project cost is $8,087,000 more than the recommended Alternative 1, and

Alternative 3 project cost is $5,483,000 more.

r The existing WWTP is in good operating condition with adequate capacity for dry
weather flows, and Alternative l allows the 14/WTP to continue operation under these

conditions.

The following LTCP schedule is proposed.

*DEP LTCP approval and Part II Fermit dates are beyond the control of the City and KLI-I, therefore

schedule dates will be adjusted based on actual DEP rnilestone completiorr dates.

l,'lunrcrpal Authonty rrf tlre Crty of fr,lcKeesport 2 K L H
City of Ouquesne Long Term Control Plarr

Ref No,: 220-5J Auaust 20 14

Milestone Date

Submit draft LTCP September 1,2014

Submit final LTCP with MACM ACT 537 November 1, 2015

DEP approval of LTCP and ACT 537 January l,2016
Obtain funding for desigrr relatecl services January 1,2017
Begin desigr of upgrades January 1,2017

Applv for MACM WWTP re-rate July I ,2017
Applv for Part II Permit for pump station July 1,2018
Receive Part tI Permit for purnp station January 1,2019

Obtain fundine for sonstruction January 1,2021
Beqin constnrction fbr CSS upgrades Marclr 1,2021
Complete construction March t,2023
Subrnit post construction compliance rnonitoring plan September 1,2023



2,0 INTRODUGTION

2.1 BACKGROUND

The City of Duquesne is located in Allegheny County, Pennsylvania; it is situated along the

Monongahela River- The population was 5,565 at the 2010 Census. For all intents and purposes,

100% of the City is provided sewer service and the service area does not go beyond the

corporate limits. The City's combined sewer system (CSS) presently serves 1,909 customers.

Utilizing the U.5. Census data for 2010, which indicates an average of 2.22 persons per

household, it is estimated that the WWTP serves approximately 4,238 persons. The \AtrWTP is

located in the center of the City adjacent to Route 837 and discharges into Thompson Run,

tributary to the Monongahela River, The plant is owned by the Municipal Authority of the City
of McKeesport and operated under NPDES Permit No. PA0026981.

The City has selected to utilize the EPA CSO Control Policy "presumpfion" approach criteria ii
through their Long Term Control Ptran (LTCP) process. The criteria are as follows.

"The eliminntion or cnpture for treatment of na less than 85T" by aolume of combined

seu)nge collected in the CSS dtu'ing preciytitation eaents on n system-wide annunl naernge

bnsis."

In order to assess the overflow volumes relative to total CSS conveyance on an annual average

basis, the City completed a systern characterization survey, a comprehensive flow monitoring
study (fromJanuary 1,2013 through june 1,2013), ancl a computer modeling utilizing SWMM,
of CSS hydraulic and hydrologic characteristics. The results of the flow monitoring and

mocteling study are clescribed through this report.

This report will summarize sewer system upgrades/rnodifications required in order to allow for
the "presumption" approach criteria to be met.

The rnonitoring and modeling established peak flow instantaneous flow as'1.4.57 MGD, based

on 1-year, 24-hour rain event with no manhole overflows. This peak flow value is far in excess

of the existing WWTP's peak capacity, ffid mfuror CSS upgrades are required to convey all flow
to the WWTP. Therefore, conveyance/storage and treatment of the design flows ctiscussed in
this report will be necessary to meet the EPA CSO Control Policy.

The focus of this Long-Term Control Plan is to:

1. Develop WWTP design loadings required in order to address CSO regulatory

requirernents,

2. Evaluate the capacity of the exisfing City of Dr-rquesnc WWT" processes relafive to

design loadings.

lvluni';ipal Authorrty of the City of fulcKeespofi
City of DLrquesne Long Terr,l Control Plern

Ref No : 220-53 Arrqr-rst 2014
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Complete evaluation of feasible alternatives developed to address WWTP process

deficiencies relative to design loadings.

Summarize all CSS upgrades required in order to address CSO regulatory requirements.

Complete Financial Capability Assessment in order to evaluate economic feasibility of
recorlmended alternative.

2.2 DOCUMENT |NTENTTQN

This document is intended for ptanning purposes only. Evaluation of speci,fic processes is

linrited to confirming feasibility and estimating planning level project costs. Once this LTCP

update report is approved, the basis of design study can corunence. This study will focus on
the process modelinp detailed equipment evaluation, and development of process control logic
for the recommended alternative. The Basis of Design Report will serve as the basis for all
design phase work.

Municipal Authority of ths City of McKeesport
City of Duquesne Long Term Control Plan
Ref . No^: 220-53 AugLtst 2014
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3.0 SYSTE]UI CHARACTERIZATION

3.1 SERVICE AREA

The City of Duquesne presently serves 1,909 custorners. The Ci$'s sewage conveyance system
is divided into five drainage areas. All of these areas have combined sewage flow and are

controlled by a regulator.

AREA 1: Crawford Avenue area (flows into area 2)

AREA 2: Wylie Avenue area (Regulator 002)

AREA 3: Hamilton Avenue area (Regulator 003)

AREA 4: Overland Avenue area (Regulator 004)

AREA 5: Clark Street area (Regulator 005)

3.2 DIVERSION CHAMBERS

The CSS includes four (4) CSO outfalls, in addirion to the WWTP outfall. The CSO identification
numbers and locations are listed in Table 3.1 below. lhe locations of these CSO's are shown on

the drawing set included in Appendix A.

Duquesne CSO's

Table 3.1

CSO ID No. Locrtion

001 WWTP Outfall

002 Wylie Avenue

003 Hamilton Avenue

004 Overland Avenue

005 Clark Sheet

3.3 PUMP STATIONS

The City of Duquesne service area does not have any sewage pumping stations.

K. I_HMunrcipal Authority of the City of tVlcKeesport 5
eity of Duquesne Long Terrn Control Plan
Rei No ;220-53 ALqust201'l



3.3.1 lnterceptor Sewer

The following chart represents the approximate quantities of sewer line and related

apptrrtenances, as published in the City of Duquesne's Chapter 94 Report.

Area Flush Tsnks Mnnholes EseShape Pipe Totrl Pipe

I 10 EA 79 EA 0 LF 15,760 LF

2 25 EA 188 EA 5,500 LF 27,500 LF

3 23 EA 146 EA 2.850 LF 30.820 LF

4 6 EA 58 EA 0 LF 63.150 LF

5 0 EA 86 EA 0 LF 20,650 LF

Total: 64 EA 557 EA 8350 LF rs7880 LF

A copy of the City of Duquesne field survey data is included in Appendix B,

3.4 CSS UPGFApES REQUIRED

Flow monitoring and SWMM modeling was completed for the City's CSS. It was determined

that two (2) sewer improvements are required within the system to allow for conveyance of the

peak flow resulting Frorn the 10-year, 24-hour rain event, given a free discharge at the WWTP.

The first required conveyance system upgrade is a parallel relief sewer downstream of CSO 005

between William Avenue and Mulberry Wuy, from Manhole DU31OflVI to DU3097M. Figure 3.L

depicts the location of the relief sewer.

lvlunrcrpal Authorrty of the City of lvlcKeesport 6
Cily of Duquesne Lorrg Terrn Contrrrl Platr
Ref No.: 220-53 Auqusl2014
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Parallel ReHef Sewer 1

Figure 3.1

T,he relief sewer is estimated to be 7l$feet length, dfld 15-inch diameter, to ensrne no manhole
overflorus during the l0aear, 2&hour design rain event. Fiture 3.2 shows the hyfuaultc profile
in the sewer under existing conditions, while Figure 3.3 showe the profile after the relief sewer

is corutructed.

Municipal Aumorlty of the City of McKaesport
City of Duquesne Long Term Control Flan
Ref. No,:2?0-53 August 2014
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Hydraulic Profile for Existing Conditions
l0-Year, 24-hour Design Rain Event

Figure 3"2

Hydraulic Profile fot Proposed Relief Sewer 1

10-Year, 24-hour Design Rain Event
Figure 3,3
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The second required conveyemce system upgrade is a parallel relief sewer up$tream of CSO 004

along the railroad, from Manhole DU4299M to CSO 004. In addition to the relief sewer, the lids
on Manholes DU4299M and DU4298M will need bolted down to prevent flooding. Figure 3.4

depicts the location of the relief sewer.

Parallel Relief Sewer 2

Figure 3.4

The relief $ewer is estimated to be 310-feet length, and 24-inch diameter, to ensure no marrhole

overflows during the lO-year, 24-hour design rain event. Figure 3.5 shows the hydraulic profile
in the sewer under existirrg conciitions. As $eeR in Figure 3"6, bolted rnanhole lids without the

relief sewer caused additional flooding upstream. Figure 3.7 shows the profile after the relief
sewer is constructed.
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Existing Conditions
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Figure 3.5

Hydraulic Profile
No Relief Sewer, Bolted Manholes
L0-Year, Z4-hour Design Rain Event

Figure 3,5
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4.0 FLOW MONITORING STUDY

4.1 SITE SELECTION

Flow monitoring site locations were selected based on their importance in the collection system.

Meters were installed and maintained by Drnach Environmental, Inc. (DE). Monitoring sites

were selected to ensure all areas of the system were accounted for. In total, eight (8) meters were
required to account for all flow. These areas are as follows:

. Tributary to Wylie Avenue CSO 002 (Meter M-1)

. West tributary of Hamilton Avenue CSO 003 (Meter M-3)

. North tributary of Hamilton Avenue C50 003 (Meter M-SAB)
r East tributary of Hamilton Avenue CSO 003 (Meter M-5A18)
r Tributary to Overland Avenue CSO 004 (Meter M-6)
. Tributary to Overland Avenue CSO 004 (Nfeter M-6A)
. South hibutary to Clark Avenue CSO 005 (Meter M-8)
r East downstream of Clark Avenue CSO 005 (Meter M-10)
I West dovgnstream of Clark Avenue CSO 005 (Meter M-L1)

DE Site Inspection Forms are included in Appendix C. Table 4,1 shows the flow monitoring
sites and n"ronitoring period.

Duquesne Flow Monitoring Sites
Table 4.1

Siteo Location Monitoring Period

M-1 520 S Duquesne Ave january 1 - fune 1, 2013

M-3 L30 Duquesne BIvd January 1-June 7,20'13

M.5A.8 10 N Linden St January 1 - June L, 2013

M-sA18 10 N Linden St January 1 r ]une 1, 2013

M-6 Overland CSO 004 January 1, 2013 - June L 2A14

M-6A Railroad (near CSO 004) December 7, 2073 - June 1 , 2014

M-8 Clark St & Parallel Way fanuary 1-fune 1,,2073

M-10 Clark St & Edith Ave |anuary 1 - June 1, 2013

M-l1 125 Clark St lanuary 1 - June L, 2013

A map illustrating the metered areas of Duquesne is included in Appendix A.

Additional flow monitoring for Sites M-5 and M-6A from December 7,2013 through April 30,

2014 was completed to evaluate rnanhole overflows upstrearn of CSO 004.
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4.2 EQUIFMENT DESCRIPTION

The meters installed, by DE, for the flow monitoring study were area-velocity (A-V) meters.
The A-V meters are capable of measuring head and flow velocity over the full range of sewer
flow, from free-flow to surcharged as well as reverse flow.

Rain gauges utilized were tipping-bucket type.

4.3 FtELq QUALTTY CONTROL

The A-V meters were installed, maintained, and downloaded by DE. Each site was visited on a
weekly basis in order to ensure that the equipment was functioning properly. This approach

allowed for issues to be corrected without significant loss of data and time.

4.4 OFFICE QUALITY ASSURANCE

Flow data provided to Duquesne was reviewed by KLH Engineers, Inc. (KLH) in order to
ensure that the data was reliable. Reliability of flow data was evaluated irr terms of precision
and acculacy.

Precision, repeatabilify of measurements, is best evaluated through use of scattergraphs. KLH
reviewed scattergraphs provided by DE in order to confirm that the data being provided had a

reasonable level of precision. Drnach scattergraphs for the meter sites are incXuded in Appendix
D.

Accuracy, how well meter values compare to actual values, was also evaluated. This evaluahion

is more difficult given that the actual flow or velocifies at any given time are difficult to know
for certain. However, accuracy was evaluated from a magnitude standpoint. Comparisons of
total daily flows from the meter site.q to the WWT[' were made as well as individr-ral site

evaluations with respect to hydraulic evaluahon tools such as Manning's Equation.

The data from all sites was determined by KLH to have reasonable levels of precision and

accuracy, and therefore, the data was considered to be reliable for the purposes of tlris study.

4.5 RAIN EVENT $UMNIARY

Tlre major rainfall monitoring began on January 1,2073 and ended on june 1,2013. During this
time period three (3) significant rain events occurred, Tlrese events are listed in Table 4.2 below.

A significant rain event n'as defined as an event where rainfall depth was greater than or equal

to one inch.
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Significant Rain Evente

Table 4.2

During thie tirne period, the total rainfall depth was 13.08 inches. Annual average rainfall for
the National Oceardc and Atnospheric Ad,ministration (NOAA) McKeesport, PA site (nearest

rain gf,ge site to Duquesne) is 37.05 inches. The rainfall recorded during the monitoring period
is a slightly less than the annual average rajn event.

(13.08 inches) x (12 rnonthsffear) + (5 months) = 31.39 inches/year
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5.0 COMBINED SEWER SYSTEM MODELING

5.1 METHODOLOGY

The Duquesne CSS was modeled utilizing Innovyze InfoSWMM (SWMM), SI,VMM is a dynamic
rainfall-runoff simulation model used for single event or long-term (continuous) simulation of
runoff quantity and quality from primarily urban areas" The runoff component of SWMM
operates on a collection of sub-catchment areas that receive precipitation and generate runoff
and pollutant loads. The routing portion of SWMM transports this runoff through a system of
pipes, channels, storage/treatment devices, pumps, and regulators-

5.1.1 Model Hvdrologv

There are tfuee (3) major components of the total sewer flow in combined sewer system. Dry
weather flow (DWF) includes two components (groundwater infiltration and base wastewater
flow). The third component is runoff. Groundwater infiltration (GWI) represents groundwater
that enters the collection system tfuough defective pipes, pipe joints, and leaking manhole walls
during dry weather. Base wastewater flow (BWWF) is the residential, indushial and
conunercial flow discharged to the sewer system for collection and treatment. GWI and BWWF

together comprise the base flow, or dry weather portion of sewer flow. Rtrnoff represents the

wet-weather contribution thal enters a cornbined sewer system during anc{ after a rainfall event.

Accurate dry weather flow plays an important role in hydrologic and hydraulic (H&l-I)
modeling, Dry weather flow loadings were determined through analysis of flow monitoring
data during dry weather days from each flow monitoring location As well as the total system

flow rnonitored at the WWTP. Hydrograph decomposition is the process of analyzing a total
monitored sewer flow hydrograph zurd estirnating the three components of wastewater flow
(Runoff, BWWF and GWI). Hydrograph decomposition was performed using EPA Sanitary

Sewer Overflow Analysis and Plarning (SSOAP) Toolbox, Althotrgh SSOAP Toolbox is mainly
used in sanitary sewer overflow analysis, its capability of hydrograph decomposition can also

be utilized in combined sewer overflow analysis. Figure 5.1 illustrates the hydrograph

decornposition of monitored wastewater flow. The average base flow (BWWF and GWI) tirne

series is projected tfuough the monitored lvet weather hydrograph. Tl'le area between the wet-

weather hydrograph and the average base flolv time series represents the Runoff voltrme.
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Hydrograph Decomposition of Total Monitored Flow
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Generally, the dry weather flow varies with time in a day, with two peaks at about 7:00AM and

7:00PM, two bottoms at about 3:00AM and 3:00PM. The dry weather flows were Ioaded in
corresponding upstream manholes. Figure 5.2 shor,"s thc typical dry weather flow pattern.

Typical Dry Weather Flow Pattern
Figure 5.2
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Wet weather flows were simulated using InfoSWMM by utilizing the RTK unit hydrograph
method. Figure 5.3 illustrates how SWMM generates three unit hydrographs based on the RTK
parameters for a given unit rainfall input, It also demonstrates that the total RDII unit
hydrograph is the summation of three individual unit hydrographs. The three unit hydrographs
can be related with fast (first unit hydrograph), mediurn (second unit hydrograph), and slow
(third unit hydrograph) RDII responses typically observed in the sanitary sewer system, In
some cases, only one or two unit hydrographs are required to adequately define observed RDII
hydrographs.

Tlre following general guidelines should be followed in selecting thc RTK parameters to ensure

that tlre calculated RDII hydrograph meets the goal of visual curve fittings:

Total R value = Rr * It2 + R3, if all three unit hydrographs used.

The T and K parameters should be similar for rainfall events for a given sewerslred

tributary to the flow monitor since they depend on the geometry and sewer system

layout.
In all cases, Tr < Tz< T:.

In most cases, Kr < IG < IG.

The necessity to change T and K significantly for a particular event to match the

observed flows is often a sign that the rainfall data being used is not representahive of

the rainfall that fell over the basin for the event or the system experienced operational

challenges restrlting in an altered shape of the hydrograph.
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The event specific R-values will vary, generally being higher for wet antecedent
moisfure condifions and lower for dryer antecedent conditions, Similarly, R-values will
typically be higher in a wet season.

T and K for the three hiangular unit hydrograph should generally be within the ranges

shown in Table 5,L.

Ranges of Values for Unit Hydrograph Parameters
Table 5.1

Curve T (Houru) K

1 0.5 -2 t-2
2 3-5 2-3
J 5-10 c -/

5.1.2 Model Hvdraulics

Flows in the collection system, which include dry-weather flows and the wet-weather flows, are

routed through thc hydraulic configuration of the model. The hydraulic configuration of a

model is the representation of the various hydraulic elements of the system, which can broadly
be classified as nodes and links. Nodes in the model are the manholes, diversion chambers, wet
well, and outfalls, while the links are the conduits, orilices, diversion weirs, and pumps
connecting the nodes,

The purpose of a diversion chamber is to intercept and convey all of the dry-weather flow, and
a regulated fraction of wct-weather flow, to the wastewater treatment plant, The diverted dry-
and wet-weather flow is conveyed by a connector pipe to the interceptor, while wet-weather
flows in excess of the design capacity of the regulator are diverted tluough a diversion weir or
overflow pipe to a receiving stream. Wet rvells are drainage system nodes that provide storage
volume. Physically they could represent storage facilities as small as a catch-basin or as large as

a lake. The volumetric properties of a storage unit are described by a function or table of surface

area versus height. Outlalls are terminal nodes of the drainage system used to define final
downstream boundaries under Dynamic Wave flow routing or discharge overflow to the
receiving stream.

An oriJice diversion structure is a modification of the dam structure consisting of a fixed plate
or gate. At the entrance to the connector pipe, the gate or plate is designed to place additional
hydraulic restrictions beyond that of the connector pipe on flow diverted to the interceptor,
Usually the incoming municipal pipe and the overflow pipe are the same size while the

connector pipe to the interceptor is smaller. As lrigher flows increase the hydraulic grade line
(HGL) or water level in the structure, rvet-weather overflow in excess of the engineered

conveyance capacity of the regulator device and connector pipe is diverted through an outfall
pipe to a receiving stream. Pumps are links used to lift water to higher elevations. A pump
curve describes tlre relation between a pump's flow ratc and corrditions at its inlet and outlet
nodes,
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Figure 5.4
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An example profile of the interceptor is shown in Figure 5.4.

Interceptor Profile between Manhole DU3097M and Outfall WWTP-OF

Hydraulic routing of dry and wet weather flows was accomplished utilizing dynamic wave.
Dynamic wave is thc full solution of the Saint-Venant Equations, which describe one-
dimensional unsteady flow through conselvation of mass and momentum. Tlre dynamic wave
method is capable of estimating hydraulic parameters for free-flow, open channel with
backwater effects, surcharged, full pipe, and reverse flow conditions. Although analysis

utilizing this method is complex and time consuming, it is well suited to CSS which are subject

to a variety of hydraulic conditions.

MODEL DEVELOPMENT

The major characteristics of interceptors in thc model, which include conduit length, size,

manhole invert, manhole depth, were developed using KLH survey data. Unlike sub-catchment

hydrological paranreters, the major characteristics of interceptors were cleemed fixed and were

not adjusted during model validation process, unless reliable investigation showed that there

was an update for the manhole or conduit,

Additionally, field data collected by DE were used, Data collected by DE are manhole
inspecbion with site photographs, precipitation dat.r, and flow monitoring data.
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5.3

Totally, the model contains eight (8) sub-catchments, 61 manhole structures, 66 conduits, five (5)

outfall structures, and three (3) orifices. Appendix E shows the schematics of the Duquesne
model. Appendix F shows the model components details in text format.

VALIDATION

Model validation is the process of adjusting both hydrologic (flow development) and hydraulic
(flow routing) variables to best match actual measured flow data. The result is a hydrologic and

hydraulic model of an existing collection system that best represents dry weather conditions
and the flow responses to wet weather conditions and hydraulic grade lines (HGL) witlrin the

sewer system, A properly validated hydrologic and hydraulic model provides a valuable tool
for many types of analyses including simple capacity analyses and CSO alternatives evaluation.

The Duquesne model will be used as o predictive tool to characterize the sewage collection
system under existing and future conditions. Therefore, it is imperative that the model
accurately represents wastewater flows in the collection systems. To calibrate the Duquesne

model, extensive basin-wide flow monitoring was conducted to collect the required data. This
dat4 once subjected to quality assurance procedures, was compared to the modeled response at
the monitored locations. The model input parameters were then subject to validation to
facilitate a closer correlation between the observed data and the simulated response.

5.3.1 ValidationCriteria

The accuracy of the developed model during wet-weather events is essential when
recommending appropriate wet-weather control facilities. To make sure that the model
accurately represents the best available information, rigorous wet-weather validation criteria
were applied to the Duquesne model using a large quantity of quality-assured monitoring clata.

Hydrologic validation was conducted for all of the monitored sites to properly simulate the

wet-weather response from the monitored sewershed. Hydrologic validation of a monitored
sewershed was based on the maximum number of successfully monitored wet-weather events,

The number of events used for validafion depends on the monitoring period and flow
monitoring quality.

Using time series plots, graphical comparisons were made of peak flow and volume for each

wet-weather event occurring tluring the validation periocl. Statistical comparison plots were
developed to illushate the goodness-of-fit between the modeled response and the monitored
data, For a large number of storm events monitored locations, the simulated storm volumes and

peak flows vs. the corresponding monitored volumes and peak flon's were plotted. Regression

plots were also generated to make statistical comparisons of the simulated flows and the

monitored flows. The statistics include a regression trendline of model results compared to the

metering results, a calculabion of the slope and intercept of the trendline. An R-square value

calculation is performed to provide a measure of the model's accuracy to pretlict flow
monitoring results. Storm events with missing, incomplete and/or eruant flow monitoring data,
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unreasonable responses in either the simulated flows or monitored flows or inaccurate or
unreasonable precipitation data were identified and deemed "outliers." These outlier storm
events were deleted for the regression analysis, so they did not affect the results of the
regression analysis. The iterative process of optimizing the runoff and RDII parameters was
conhinued until the validation objectives were achieved.

While using any monitored flow data to validate a hydraulic model, the variability of the
monitored data needs to be considered. This is to say that even under optimal conditions within
a monitoring manhole, the accuracy of monitored data is typically +/-10 percent, and the
variability can be higher in a hydraulically challenged site such as high velocities, surface

turbulence and varying backwater interferences. Depending on the hydraulic conditions
present at a monitoring site, there can be ample variation in the performance of a monitoring
site in terms of flow monitoring data collected during dry- and wet-weather flow from that site.

This variability was accounted for r,r'hen using the observed flow monitoring data during the
hydrologic validation of the sites.

The purpose of the validation process for monitored combined sewersheds is to determine the
runoff parameters to achieve the following primary goals of model validation:

. On the statistical regression plots, a regression line with slope close to one (1) indicates that
the modeled storm event volumes and peak flow rates are consistent witlr the monitored
volumcs and peak flow rates.

On the statistical regression plots, an intercept of the regression line close to zero (0)

indicates that the modeled event volumes and peak flow rates were not biased (i,e,,

consistently over-simulating or under-simulating) with respect to the monitored volumes
and peak flow rates.

. On the statistical regression plots, an R-square value of the regression line close to one (1)

indicates that the degree of scatter in the data points in the regression plot is low.

. On the time series plots, matching as closely as possible the ratio of the time to peak, shape
and magnifude for the monitored and simulated events.

For small number of storm events monitored locations, the statistical method may not generate

stable regression plots. In these cases, model validafion was evaluated for individual storms

and overall storms. The validation criteria are the percentage of model peak higher than meter

peak (Pp*) and the percentage of model volume higher than meter volume (Vp"'), These criteria
where used in conjunction when determining whether or not a particular portion of the system

was adequately validated. The iterative process of optimizing the runoff parameters was

continued until the validation objectives were achieved. The dcfinition of Pp., dfld Vpcr w€r€
shown in Equation 2 and Equation 3,
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P*,

vou

Equation 2

Equation 3

where:

P" = Observed (meter) hydrograph peak;

P. = Modeled hydrograph peak;

Vo = Observed (meter) hydrograph total volume;

Vn, = Modeled hydrograph total volume;

The purpose of the validation process for monitored combined and separate sub-catchments is

to determine the runoff parameters to achieve the primary goals of model validation, Generally
speaking, peaks and volumes within 15 percent are considered to be well validated.

It is important to emphasize that with the large number of storms used to validate the model,
data scatter is expected and acceptable in the regtession plots, especially for simulated vs.

monitored storm peak flow rates. Because of the large number of storm events considered in the
analyses, a higher degree of scatter in the data points (with a corresponding lower R-square

value) needs to be allowed, as long as there is no overall bias demonstrated in these plots, With
the long-term continuous simulation modeling approach, simulation of individual storms is not
signilicant when compared with the accrracy of the overall model simulation over the course of
the total model duration. The criterion is to make sure that there is no overall bias in the
simulations, and that over-simulation and under-simulation of individual storms balance out
over the course of the long-term simulation.

5.3.2 Model Validation OA/OC Procedures

QA/QC procedures were utilized during both the hydrologic and hydraulic validation
processes to verify that the model yields meaningful, accurate, and reliable results consistent

with the modeling goals and objectives. The following general QA/QC procedures were
performed during the model validation processes:

. Checked for wamings and error messages in the model output file and resolved all major
wamings and errors.

o Checked the model's run report for i:rconsistencies and/or unexpected results.

. Checked the model's overall continuity crror and resolved items resulting in an overall
continuity error greater than 2o1,.
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. Checked individual continuity errors and resolved items resulting in individual continuity
errors greater than 5%,

. Checked model stability using the following methods:

, - Visually checked the dynamic performance of the hydraulic grade line along profile views
of sewers.

- Visually checked the output hydrographs at key hydraulic locations across the simulated
area.

- Checked for dry pipes under both dry weather and wet weather flow conditions and

resolved any improperly loaded conditions.

- Checked the performance of system appurtenances such as pumps, weirs, orifices, and

storage elements and verified that they are performing as expected.

- Checked manholes where flows are lost from the system and verified that these losses are

as expected.

5.3.3 Model Validation

For the validation process, all of the r,vet weather events where data were available were

initially ufilized at each monitoring location. During the QA/QC process, certain events were

noted to have various data problems, including uncharacteristic responses, and these events

were generally defined as outliers. Table 5.2 shows the kept events number, outlier events

number and the total events number for each site.

Number of Kept, Outlier, and Total Events by Site
Table 5.2

Kept Outlier Total

M-l F,

0 7

M-3 7 0 7

M-5A8 7 0 7

M-5418 n 0 7

M-64 0 7

M-8 F' 0 7

M-10 7 0 7

M-11 7 0

Figure 5.5 and Figure 5.6 present the overall validation results for all the monitoring sites in thc
Duquesne system for event volume and event peak flow, respectivcly. The plots show all of the

validation events and a trend line for the validation events. The data used to generate these

figures is derived from the individual modeling and rnonitctring site,
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Figure 5.5 shows the regression plot between thc simulated event volume and monitored event
volume for all the monitored sites in the Duquesne system. As the plot shows, the slope of the

regression line is 0.9469, which suggests that there is good correlation between thc simulated
and monitored event volumes. The small value of 0.0189 for the intercept suggests that there is
no relative bias in the simulation of the event volumes. The R-squared valuc of the regression
plots is 0.9098 suggesting that there is a very small scatter in the data points around the
regression. The source of the scatter is atbributed to non-uniform hydrologic responses in the
collection system and inaccuracies in flow monitoring and rainlall data collecbion,

Event Volume Regression Plot for AII Sites in the Duquesne System
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Figure 5.6 shows the regression plot between the simulated event peak flow and monitored
peak flow for all the monitored locations in the Duquesne system. As the plot shows, the slope

of the regression lines is 0.8995, which suggests that there is good correlation between the

simulated and monitored event peak flows. The small value of 0.2272 for the intercept suggests

that there is no relative bias in the simulation of the event peak flows. The R-squared value of
the peak flow regression plot is 0.8222 suggesting that there is a small scatter in the data points,
The source of the scatter is attributed to non-uniform hydrologic responses in the collection
system and inaccuracies in flow monitoring and rainfall data collection.
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Event Peak Regression Plot for All Sites in the Duquesne System
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To illustrate modeling details, Appendix G shows the modeled and monitored volumes and

peaks for each site and each event, as well as the monitored and modeled hydrographs.

Appendix H shows the regression plots for each site. Because some sites have a small number of
monitoring cvents, the statistical method may not generate stable regression plots. This does not
mean the validation is poor, as long as the total volume and pcak differences are in reasonable

range.

Overall, the model is considered to be well validated and suitable for evaluating the system

performance in various rain events.

5.4 HISTORICAL RAINFALL ANALYSIS

As previously stated, the "presumption" approach evaluates overflows on an annual average

basis.

"The eliminstion or cnpture for trentment of no less than 85% by aolume of combined sellage

collected in the CSS during precipitation euents on a system-ztitle anrunl naerage bnsis,"

The ALCOSAN typical year lS-minute interval rainfall data was used for this analysis. This

data was ttsed because it is rcadily available to KLH and it is representative of the annual

avcragc conditions for the City of Duquesne. This data is included in Appendix I.
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5.5 LONG.TERM CONTINUOUS SIMULATION RESULTS

In order to determine whether or not the Duquesne CSS can capture for treatment 85 percent of
flow volume resulting from rain events, on an annual average basis, a year-long continuous
model simulation was completed using the increased ALCOSAN Pixel Eight typical year

rainfall.

Equation 4 was utilized for percent capture evaluation.

% Capture = [Vwwn / (Vwwrr + Vcso)] x 100% Equation 4

Where

Vwwrp-Total volume of CSS flow conveyed to the WWTP during wet weather,

Vcso = Total volume of overflow from fhe CSO's,

These volumes were determined based on the one vear simulation.

Vwwll= 233.76MG
Vcso= 28.97l|ulc
%Cap ture = 1233,7 6 l (233.7 6 + 28.97)l x 1 00% = 88.970/"

Based on the continuous simulation modeling, the Duquesne CS$ on a system-wide annual

average basis, does not meet the "presumption" approach criteria ii, after completion of the

WWTP improvements described in the following sections. Maintaining a free discharge

boundary condition at the proposed WWTP influent pump station, in addition to the proposed

relief sewer+ will allow for the "presumption" approadr to be met. The SWMM model report is

included in Appendix J.
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6.0 EXISTING FACILITY

6.1 EXISTING NPDES PERMIT REQUIREMENTS

The existing WWTP provides screening, grit removal, contact stabilization, secondary
treatment and disinfection prior to discharging treated effluent to Monongahela River. The
operation and discharge is regulated under the terms of the current NPDES Permit Number
PA0026981, The permit limits are listed in Table 5.L. The WWTP design flow is 2.0 MGD,

Existing Effluent Limits
Table 6.1

PARAMETER
LOADING 0bs) CONCENTRATION (mc/L)

Averrge
Monthly

Avenge
Weekly

Units
Average
Monthly

Average
lileekly

Inrtant
Maximnm Units

Flow Monitor and Report

CBOD-S Day 4t7 626 Ib/day 25 37.5 50 mg/L

Suspended Solids 500 751 lb/day 30 45 60 mglL

Total Residual
Chlorine

1.0 J.J mE/L

Fecal Coliform

May I to Sept 30 200 / l00ml

Oct. I to April30 2,000 / l00ml
pFI Within Limits of 6,0 to 9,0 Standard Units At All Times,

6.2 EXISTING HYDRAULIC LOADINGS

6.2.1 Averaoe Flows

The facility has an average daily design capacity of.2.0 MGD. Analysis of flow data from the

past five (5) years shows that monthly averagc flow has not exceeded 2.0 MGD for three (3)

consecutive months, and therefore, the WWTP is teclrnically not hydraulically overloaded. The

monthly averate flows have not exceeded 2,0 MGD over the past five (5) years. The maximum
monthly average flow observed over the past five (5) years is 1.412 MGD.

Analysis of flow data from the past five (5) years shows that the annual average flow for the

WWTP is 0,863 MGD, Table 6.2 summarizes average flows for the five (5) years,
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Existing Hydraulic Loadings
Table 5.2

Year
Max. Mo. Avc.

Flow
(MGDI

Annuel Ave.
Flow

(MGI})

2009 0.981 0.66
2010 l,080 0.90
20ll 1.199 0.84

2012 r.280 0,94
2013 t.4r2 0.97

6.2.2 Peak Flows

The capacity of the CSS Iimits the flows that are received at the WWTP. Peak hourly flow
slrould be limited to 2.77 MGD based on final clarifier surface overflow rate. Given the
available footprint at the WWTP site, there is no space available for additional clarifiers.

6.3 EXISTING MASS LOADINGS

6.3.1 HistoricalLoadinqs

WWTP raw sewage organic loading data was evaluated for the past five (5) years. Organic
loadings are summarized in Table 6,3 below.

Existing Influent Organic Loadings
Table 5.3

Yerr Mrx. Month
flb. BOD/dev)

Annual Ave.
0b. BOD/dcv)

2009 701 538

20 0 1.241 620
20 I 933 48'.1

20
.)

806 592
20 { 491 35r

The WWTFs current rated organic capacity is 2,780lb/day. Given the S-year annual average

BOD loading of 518 lb/day and the S-year annual average flow of 0.853 MGD, the average BOD

concentration is 72 mg/L.The City's rvastewater would be classified as low strength which is
not uncommon for old CSS's.
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6.4 EXSNNG PROCESS

A process flow diagram for the existing WWTP is included in Appendix K of this report. A site
plan for the existing WWTP is included in Appendix L. Calculations associated with the
existing processes are included in Appendix M.

6.4.1 PreliminarvTreatment

Flow enters the WWTP through a parshall flume, which continuously records flow using an
ultrasonic flow meter and seven-day chart recorder. Flow is then conveyed through a

mechanically cleaned bar screery or during times of maintenance, a manually cleaned bar
screen.

6.4.2 Grit Removal

Wastewater flows via open channel from the parshall flume th.rough an aerated grit chamber

utilizing a mechanical grit removal system. The gritbasin's peak capacity is 5.48 MGD based on
a 3 minute minimum detention time. It is noted that the squ.ue configuration of this basin is
not conducive to plug flow. Plug flow is desirable in an aerated grit basin in order to reduce

potential for basin short-circuiting.
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Grit Removal System

6.4.3 SecondarvTreatment

The Duquesne WWTP has four (4) aeration basins. Two (2) serve as contact tanks and two (2)

are utilized as stabilization basins. Each basin is approximately 2l-feet wide by 24-feet long,

witlr an average flow water sttrface depth of 13.50-fect.

Aeration basin effluent flows by gravity to two (2) square final settling tanks, each 34-feet x 34-

feet. The settling tanks have a maximum monthly average flow capacity of 1.85 MGD based on

surface overflow rate, and a peak hour flow capacity of 2.77 MGD, also based on surfacc

overflow ratc,
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Final Clarifiers

6.4.4 Disinfection

Final settling tank effluent flows by gravily into one (1) chlorine contact tank. The tank is 56-

feet long by 31-feet wide witl'r an average florr*. water depth of 9-fect. It is constructed with
dividing walls, providing a serpentine pattern, totaling 19O-linear feet of channels and 1,380

square feet of surface area. The maximum monthly average flow capacity is 3.02 MGD and the
peak hour flow capacity is 6.88 MGD, both limited by total detention time.

6.4.5 Solids Handlino

At the Duquesnc WWTP, return activated sludge is removed from the bottom of the final
clarifiers and is transferred to the stabilization tanks by an air lift line. Waste activated sludge is
tlren removed from the stabilization tanks and pumped to the aerobic digcstcrs.
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Adjacent to the contact stabilization tanks, the WWTP contains four (4) aerobic digesters in
series and two (2) sludge thickening tanks. Each aerobic digester is approximately 21-feet wide
by 26-feet long, with a total four (4) tank capacily of 282,422 gallons. Each sludge thickening
tank is 2O-feet in diameter, providing a total two (2) tank capacity of 45,823 gallons. Thickened
sludge is then conveyed to a 1.0-m belt filter press.
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7.0 TREATMENT PLANT UPGRADES

7.1 DESIGN HYDRAULIG LOADINGS

In order to meet the EPA CSO Control Policy, "presumpbion" approach as well as DEP design
standards, three criteria were evaluated:

Percent capbure - at least 85% of CSS volume (resulting from rain events), on ern

annual average basis, must be captured and conveyed to the WWTP for full
biological treatment.
Design tlin event - application of a desim rain event is critical to ensure that
upgrades completed to address percent caphrre will not result in manhole overflows,

Including the conveyance system upgrades previously outlined in this report, H&H modeling
resulted in the 88.97% capture, which was described in the Flow Monitoring and System
Modeling section of this report. Application of the typical year rainfall to the sewer system
results in a modeled peak flow at the WWTP of 14.57 MGD. Design flows are summarized in
Table 7.1below.

Design Hydraulic Loadings
Table 7.1

Desien Flow
WWTP
(MGD)

Peak lnstantaneous t4.57

Peak Hourly t2.60

Peak Daily 6.97

Max Monthly Ave 2.00

Annual Average r.00

AII design flows were based on 3O-year population projection. No signilicant growth is

anticipated within the City over the next 30 years. Consistent with past Chapter 94 reports, 2

EDUs/year over the next 30 years rvas included. Development of each design flow is further
described below.

7.1,1 Peak Instantaneous Flow (PlF)

As discussed above, I'IF is governed by the design rain cvent. The design hydrograph resulting
from the SWMM rnodeling is shown in Figure 7.1 bclow.

1.

2.
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Design Hydrograph
Typical Year Peak Flow

Figure 7.1
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7.1.2 Peak Hourlv Flow (PHF)

PHF was also estimated based on SWMM modeling.

7.1.3 Peak Dailv Flow (PDF)

Application of design rain event to the SWMM model resulted in a PDF of.6.97 MGD.

7.1.4 Maximum Monthly Averaoe Flow (MMAF)

MMAF is a critical design parameter for evaluating WWTP treatment capacity. As discussed
under Section 6.2.1, monthly average flows have not exceeded 2.0 MGD over the past five (5)

years. The maximum monthly average flow (MMAF) observed over the past five (5) years is

1.412 MGD. This is consistent with the H&H model, which provided a MMAF otL.72 MGD.

Therefore, the maximum month average flow design capaciby of 2.0 MGD will be maintained.
This value still provides a 1.4 factor of safety over the MMAF from thc last five (5) years, and 1,2

factor of safety over the MMAF from the model simulation.

Projected growth was also included in the design MMAF, but no significant growth is projected

for the City for the next 30 years.

No hydraulic re-rate will be required for thc alternatives set forth in this report.
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7.1.5 AnnualAveraqe Flow (MF)

AAF of 1.0 MGD was estimated based on the typical year rainlall distribution applied to the
SWMM model and is consistent with the AAF reported in the Chapter 94 Report.

7,2 DESIGN MASS LOADINGS

Design mass loadints were developed based on review of existing WWTP loading data with
respect to industry standard typical values. It must be noted that by significantly increasing

percent capture, there may be an increase in mass loadings. However, given the fact that the

City's current loads are far below the WWTP's design capacity, it is reasonable to conclude that
no organic re-rate will be necessary. Industry standard loadings for low to medium strength
sewage and combined sewage were evaluated with respect to WWTP influent data available

from the recent NPDES Permit Renewal.

Design Mass Loadings
Table7.2

Parometer

Design

Concentratlon
(ms1L)

Design

Loading

0b/dev)

BOD t67 2,790

TSS 2t0 3,503

7.3 DESIGN EFFLUENT LIMITS

No new design effluent Iimits are required for the altematives in this report.

7.4 ALTERNATIVESEVALUATION

7.4.1 Development of Alternatives

Alternatives were developed for evaluation with the primary focus of providing treatment to 85

percent of CSS flow captured during rain cvents on an annual average basis. In order to meet

the 85 percent criteria, a hydraulic re-rate will not be required. During the development of each

altemative, it was high priority to maintain as much of the existing processes as possible. Three

(3) alternatives were developed for detailed evaluation.

1. Altemative L - Continue operation of existing processes and construct new CSO

bypass treatment facilities. This altemative utilizes the existing WWTP up to peak

flows of 2,5 MGD. Peak flows above 2.5 MGD willreceive CSO bypass treatment. This

altemative includes construction of new headworks facilities, influent pump station,

and CSO bypass treatment facilities, as well as the installation of new clarifier
equipmcnt to maximize efficiency. Additionally, this alten'rative includes CSS
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2.

upgrades required to convey the 1O-year, 24-hour design storm to the WWTP. The
following items are included in Altemative 1.

. CSS upgrades.
r New automatic bar screen and by-pass channel with static screen.
. New headworks building,
r New raw sewage pump station and controls.
o New raw sewage pump station piping and valve vault.
r New PumP flow meter.
. Site gravity and force main piping.
. New CSO bypass treatment,
. Upgrade final clarifier equipment to maximize efficiency,

Alternative 2 - Pump to McKeesport WWTP and build new peak flow storage

facilities. This alternative includes construction of a new raw sewage pump station,

with new headworks facilities, to convey all flow up to 2.5 MGD to the MACM
WWTP. All flow above 2,5 MGD will be pumped by separate storm pumps and
stored in a newly constructed storagc facility. It should be noted that the MACM
WWTP does not currently have thc capacity to accept an additional 2.5 MGD flow,
and upgrade costs for the WWTP are not included. Additionally, this altemative
includes CSS upgrades required to convey the lO-year, 24-hour design storm kr the

pump station. The following itcms are included in Alternative 2,

. CSS upgrades.
o New automatic bar screen and by-pass channel with static screen.
. New headworks building-
o New raw sewate pump station and conhols,
r Average flow pumps and storm pumps.
. New raw scwagc pump station piping and valvc vault.
. New PumP flow meter.
o Site gravity and force main piping,
. Force main piping to the MACM WWTP,
r Force main piping to storage facility.
r New storage facility and [and acquisition.

3, Alternative 3 - Continurc operatiorr of existing processcs and constmct new peak flow
storage facilities. This alterrrative urilizes thc cxisting WWTP up to peak flows of 2.5

MGD. Peak flows above 2.5 MGD will bc- pumped by separate storm pumps and

stored in a newly constructed storage facility, This alternative also includes

construction of new headworks facilities, as well as the installation of new clarifier

eclrdpmc'nt to maximize efficiency. Additionally, this altemative includes CSS

upgradcs rc.qr,rired to convey tlre 10-year, 24-hour design storm to the WWTP. The

followirrg itenrs are includetl in Alternative 3.
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. CSSupgrades.

. New automatic bar screen and by-pass channel with static Ecreen.
o Newheadworksbuilding.
o New raw sewage pump station and controls.
o Average flow pumps and storm pumps.
o New raw sewage pump station piping and valve vault.
o New PumP flow meter.
. Site gravity and force main piping.
. Force main piping to storage facility.
o New storage facility and land acquisition.
. Upgrade final clarifier equipment to maximize efficiency

Existing final clarifiet plans and proposed upgrade equipment for altematives 1 and 3 can be
found in Appmdix N.

7.4.2 Evaluation of Altematives

The following sections summarize design considerations associated with each alternative. Both
Altematives 1 and 3 will meet the current permit requirements and will not require a design

capacity re-rate. Altemative 2 may require new facilibies and/or a design capacity re-rate at the
MACM WWTP, but those issues will only be investigated if Altemative 2 proves to be the
preferred alternative for the City of Duquesne. Table 7.3 lists the advantages and disadvantages

associated with each altemative.
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Alternatives Comparison
Table 7.3

Alternatlve
No.

Alternatlve Adventagec Dloadvantages

CSO Bypass
Treatment

l. Maintain existing WWTP processes with
minor upgrades

2. Bypass protects WWTP biology during
peak flow events

3, Provides screening, primary treatmenl and
disinfection in small footprint

4. Able to handle peak flows much higher
than the WWTP design capacity

5, Low power requirement and no moving
Darts

L No biological treatment for
b;pass

2. Additional O&M costs for
inlluent pump station

z Purnp
Station

To
MACM
WWTP

l.

)

Operation and maintenance of WWTP
eliminatcd.
Lower manpower requirement,

l. Flow storage facilities still
required

2. MACM Wril/TP capacity
restrictions may require upgrades
and a re-ratc

3. Large pump station will require
various sized oumps

) Flow
Storage

Facilities

l. Maintain existing WWTP processes with
minor upgrades

2. Protects WWTP biology during peak flow
events

3. Biological treatment of all flow

l. Site restrictions require additional
land acquisition

2. Pump station and force main
required to convey flow to
storage tank

3. Large pump station will require
various sized pumps

4. Additional O&M costs for pump
station

7.4.2.1Alternative 1 - GSO Bypass Treatmeant

Altemative 1 includes three main components:

1. Conshuction of a nelv headworks facility with mechanical screening and a raw sewage

PumP station.
2. Construction of CSO bypass treatment facilities to provide screening, primary treatment,

and disinfection to peak wet weather flows above the current WWTP capacity of 2.5

MGD.
3. Installation of new final clarifier equipment to maximize efficiency.

A process flow diagram associated with Alternative I is included in Appendix O. A site plan

associated with Alternative 1 is included in Appendix P. Calculations associated with
Alternative I are included in Appendix Q.

A mechanical bar screen, sized for 14,57 MGD, is recommended prior to the new raw sewage

pump station. Tlris screen will protect the new pump station purnps, eliminate static screen

cleaning requirement, and remove more fibrous materials from the flow sfream than the
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existing static screens are capable of. Automatic bar screen clear openings of. L14 inch are
recommended. A by-pass channel with a static bar screen is recommended so that the automatic
bar screen can be taken out of service for maintenance. This screen will be sized for at least
14.57 MGD. A static screen is proposed in order to reduce cost and required footprint.
However, it is important to note that the larger clear openings in the static screen, required to
reduce blinding potential, will increase flow storage basin cleaning requirements.

The existing VWTP influent comes in at grade, and as such, pumping is not currently required.
However, in order to achieve 85% capture, a free discharge boundary condition must be

maintained at the WWTP. Additionally, the CSO bypass trealment facilities can be constructed

above grade at a lower cost. Therefore, an influent pump station is proposed. The station will
handle both average and peak flow, pumping to either the WWTP or CSO bypass treatment
facilities based on rate of flow. This will be accomplished by installing two (2) sets of pumps,
average flow and storm pumps. All flow up to 2.5 MGD will be pumped to the head of the
VWVTP to then be conveyed through the existing treatment pr(rcesses. As wet weather flows
increase and the wet well level rises due to lack of capacity in the average flow pumps, the

storm pumps will activate and pump to the CSO bypass treatment facilitics.

This station will be located adjacent to the existing building and will require new gravify sewers

to reroute influent flow. In addition to the structure and pumps, new pump conhols and
associated electrical equipment will be included. Also, new pump discharge flow meters are

recommended, located in an adjacent underground valve vault. This flow meter is used for
DEP reporting; therefore, accuracy is critical.

Flows over 2.5 MGD will be conveyed by the storm pumps to CSO bypass treatment facilities
which will provide screening, grit removaf primary treatment, and disinfection. CSO heatment
technologies, such as Hydro International's Storm King, achieve up to 50% total suspended

solids reduction and 30'/o BOD reduction, while also providing under 200 cfu/100 ml fecal

concentrations, scrcening to 4mm solids, grit removal, and l'righ rate disinfection using sodium
hypochlorite.

The technology uses tangential flow patterns within the unit to allow solids to settle out by
gravity. Flow is introduced tangentially into the side of the Storm King causing the contents to

rotate slowly about the vertical axis.

The flow spirals down the perimeter allowing the solids to settle out. This process is aided by
rotary forces, shear forces and drag forces at the bor-rndary layer on the wall arrd base of the

vessel.

The internal components direct the main flow away from the perimeter and back up the middle
of the vessel as a broad spiraling column, rotating at a slower velocity than the outer downward
flow. By tlre time the flow reaches tlre top of the vessel, it is virtually free of settleable solids and
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is discharged to the outlet channel. Prior to discharge, the overflow passes through the swirl
cleanse screen.

The swirl cleanse screen captures all floatables and neuhally buoyant material greater than
4mm. The air regulated siphon provides an effecfive backwash mechanism to prevent the
screen from bLinding.

The collected solids and floatables are then discharged by gravity or pumped out from the base

of the unit to the sanitarv sewer.

It is important to note that mass balance calculations were performed to verify that effluent
limits would be met when biologically treated flow and CSO treated flows were combinbd prior
to the WWTP outfall. These calculations can bc found in Appendix O.

Flow from the CSO bypass treatment facilities will then be combined with the flow from the

cxisting plant effluent, downstream of the existing clrlorine contact tanks.
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All sludge handling processes will remain as they currently exist.

7.4.2.2Alternative 2 - Pumo Station to MACM \A/WTP

Altemative 2 includes the following main components:

1. Construction of a new raw sewage pump statioru including normal flow and peak flow
pump capacity.

2. Construction of a new force main to the MACM WWTP.
3. Construction of a new wet weather storage facility.
4. Construction of a new force main to the storage facility.

A process flow diagram associated with Altemative 2 is included in Appendix R. Site plans

associated with Alternative 2 are included in Appendix S.

Alternative 2 includes the same headworks and pump station as Altemative 1. In this

altemative, the existing WWTP will be decommissioned and the avetage flow pumps will
convey flow through an estimated l2-inch diameter force main spanning 16,4m [near feet. The

force main will require a 90-ft road bore, 100-ft road bore, and 1100-ft road, railroad, and river
bore. The proposed force main alignment is included in Appendix T.

The wet weather storm pumps will have the sarne operation as in Altemative 1, but will pump
through an estimated 24-inch diameter force main spanning 2,000 linear feet. The proposed
location of the flow storage facilities is on a portion of a property currently owned by U.S. Steel

on Parcel30,l-K-400. The site is located south west of the Duquesne WWTP. Land acquisition
negotiations would need explored prior to determining final storage facility location.

Figure 7.3

US Steel Parcel 304-K-400

The H&H modeling for the l-year, 24hour design storm yielded a storage capacity requirement

of. 1.87 MG. Therefore, a lM-foot diameter by 3S-foot high above ground storage tank is
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recommended, having a storage capacity of 2 MG, The tank will include a cover, aeration
system, stairs and access platforms, and automatic cleaning nozzle system.

Following wet weather events, the storage facilities would drain back into the existing sewers in
the area that flow by gravity back to the pump station.

7.4.2.3 Alternative 3 - Existino WWTP and Flow Storaqe Facilities

Alternative 3 includes the following main components:

1. Construction of a new raw sewage pump statiory including normal flow and peak flow
pump capacity.

2. Construction of a new wet weather storage facility.
3. Construction of a new force main to the storage facility.
4. Installation of new final clarifier equipment to maximize efficiency,

A process flow diagram associated with Alternative 3 is included in Appendix U. A site plan
associated with Alternative 3 is included in Appendix V.

Alternative 3 is a combination of Altematives 1 and 2. Similar to Altemative 1, this alternative
maintains the existing WWTP and processes, with the exception of clarifier efficiency
improvements. It also plans for new headworks and raw sewage pump station, but the pump
station would be similar to that in Alternative 2, Average flow pumps would pump to the

existing WWTP, while storm pumps would convey peak flows to the sarne ptoposed storage

facilities as in Alternative 2,

7 .4.2.4 Cost Evaluation

Study level total prcrject cost estimates were completed for the evaluated alternatives. The costs

are as summarized in Table 7.4below. Detailed cost estimates are included in Appendix W,

WWTP Upgrade Costs
Table 7.4

Alternative
Yerr 2014

Conrtruction Cort
Year 2014 Total

Proiect Cost

Alt I - CSO Bypass Treatment $5.939.000 $7.424.000

F.llz - Pump to MACM WWTP $r2,408.000 $15.511.000

Alt 3 - Flow Storaee Tank $ r 0,32s,000 $r2,907,000
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7.4.2,5 Financial Caoability Assessment

Given the magnitude of upgrades required relative to the low number of rate payers, it was
necessary to complete a financial capability assessment in accordance with EPA guidance
document, "Combined Sewer Overflows-Guidance for Financial Capability Asscssment and

Schedule Development." This assessment provides a means of determining whether or not the
proposed Alternatives are affordable, All three (3) were determined to be "High Burden", but
Alternative t has a significantly lower impact on the City, The projected additional cost per

household and overall residential indicator associated with each Alternative are as follows.

Project Affordability
Table 7.5

Alternative
Additiond Cost

per Ilousehold per
Year

Rerldentirl
Indlcator

AIt I - CSO Bwass Treatment $292 3.79

AIt2- Pump to MACM WWTP $501 4.91

Alt 3 - Flow Storase Tank $443 4.63

As seen in Table 7.5, construction of CSO bypass treatment facilities will cost each customer

$15L less per year, or $12.58 per month, over the second lowest cost option in Alternative 3.

Financial Capability Assessment Worksheets are included for Altematives 1, 2, and 3 in
Appendices X, Y, and Z respectively.

7 .4.2.6 Recommended Alternative

A detailed evaluation of the proposed altematives led to the recommendation of Altemative 1

for City's LTCP upgrades. The total estimated project cost is 97,424,ffi0, This altemativc is

recommended for the following reasons:

. Alternative 2 project cost is $8,087,000 more than the recommended Alternative 1, while
Alternative 3 project cost is $5,483,000 more.

o The existing WWTP is in good operating condition for average flows, and Altemative 1

allows the WWTP to continue operation under these conditions.

Altemative 1 is recommended. However, given the "High Burden" classification associated

with this work, completion of tl're proposed upgrades on a typical project timeline is not

feasible. Project financing will drive the schedule for implementing Alternative I upgrades.
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8.0 PROJECT PLANNING

The following LTCP schedule is proposed.

LTCP Schedule
Table 8.1

'IDEP LTCP approval and Part II Permit dates are beyond the control of the City and KLH, therefore

schedule dates will be adjusted based on actual DEP milestone completion dates.

Milestone Date

Submit draft LTCP September 1.2014
Submit final LTCP with MACM ACT 537 November 1.2015
DEP aooroval of LTCP and ACT 537 Januarv 1.2016
Obtain fundins for desien related services January 1,2017
Besin desi!trr of upqrades January 1,2017
Apply for Part II Permit for upsrades Julv 1.2018
Receive Part II Permit for upgrades Januarv 1.2019

Obtain funding for construction January 1,2021
Beein construction for CSS upsrades March 1.2021
Complete construction March 1.2023
Submit post construction compliance monitoring plan Seotember 1.2023
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9.0 SUMMARY AND CONCLUSIONS

In order to address the "presumption" approach percent capture criteria the following
upgrades are reconunended:

o Construct Altemative 1 - New headworks, raw sewage pump station, and CSO bypass
treatment facilities, and upgrade existing final clarifier equipment to maximize
efficiency.

Flow monitoring and SWMM modeling was completed for the City's CSS. It was determined
that two (2) sewer improvements are required within the system to allow for conveyance of the
peak core flow, 85% capture/ and no manhole overflows given 10-year,24-hour rain event, and

a free discharge at the WWTP.

The first required conveyance system upgrade is a parallel relief sewer downstream of CSO 005

between William Avenue and Mulberry Way, from Manhole DU3107M to DU309ZM. The relief
sewer is estimated to be 715-feet length, and 15-inch diameter, to ensure no flooding during the

1O-year, 24-hour design rain event,

The second required conveyance system upgrade is a parallel relief sewer upsheam of CSO 004

along the railroad, from Manhole DU4299M to CSO 004. In addition to the relief sewer, the lids
on Manholes DU4299M and DU4298M will need bolted down to prevent flooding. The relief
sewer is estimated to be 310-feet length, and 15-inch diameter, to ensure no flooding during the

10-year, 24-hour design rain event.

The work associated with Alternative t has an estimated total project cost of $7,424,000.
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Apperuorx A

System Map
CSO Location Map
Tributary Area Map
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AppEr'torx B
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Line Size: Manhole Depth: 0
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Line Size: 24 " Manhole Depth: 0 "
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Scatbr Plot (Hoad VrVelocltyt

EAEe

2,00 
I

1,80 r
1c0 fr{01-
r.20 

1 
-

1.0o l-
'*f
060 l-
0.40 

I-o'^l-
0-00 +-

Head
( nches)

M-10 January 1 , 201 3 through January 31 , 20'l 3

Scltio. Plot (Fra6 Flowl

'ga

''* T-
r.ao I
1.60 

]-
1.40 r
120 

I-
r.o0 ro'* l-
0.60 

1o'* l-
0.20 t-
o.oo l-

0.20

Hord
( nohc)

M-10 January 1 , 201 3 throqh January 31 , 2013

Scaltor Plot (Head Vo Flow)

0.140

0,120

0 r00

r 6 0080
o(9
tr € o,oso

0,040

0.020

0.000

H€acl
(inches)

0,00
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Line Size: I " Manhole Deoth: 0 "
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Line Size 0
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Line Size: Manhole Deoth:
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Manhole Deoth: 0
M-11 April 1, 2013 ttrough April 30, 201 3

Scattcr Plot (Hcrd Ve Volocltyl
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Sewer Plpe



Manholes

Juncuon
ID

lnvefl
Elevallon lFTl

Rlm
Elevatlon lFTl

Surcharge
Depth [FTl

DU6028M 741.772 759.1 62 0
DU316EM 744.744 763.324 U

DU3177M 744.802 763.142 0
DU319IM 745.526 767.436 0

cso-4 751 .7 760 443 0
DU3184M 745.1 93 765.493 0
DU3206M 745.91 769.68 0
0U2821 M 746.452 771.842 0
DU28I8M 746.604 773.724 U

DU28I 5M 747.051 774.841 0
DU2826M /4 /,iJUC 771.829 0
DU2834M tq t,bd) 767.065 0
DU2OO2M 747.174 764.644 0
DU20O3M 747,117 764.607 U

DU2003.1 M 747.331 7U.571 0
747,911 744 451 U

DU61 77S 738.262 753.582 0
DU6029M 744.121 761.471 0
DU3155M 741.0s8 771.O48 0

cso-3 741.058 770.9s8 0
DU3158M 742.02 770.852 0
DU3156M 741.095 771 0
DU1016M 739 793 779.1 03 50
DU1013M 739 45 784 55 0

DUlOlOM 739.003 766.283 0
DUlOO4M 738.21 758.237 0

DUIOO3M 738_Ol 755.771 0

DUlOOzM 737.E6 745.85 0

DUlOOlM 737.77 744.67 0

DUTOOlM 737.43 744.93 0

DUTOO3M 794 804.07 0

DU3098M 813.618 423.62 U

DU3O97M 814.902 822.992 0
DU31O7M 816.551 826.651 50
DUsOISM 887.802 914.972 0
DU2597M 900.876 918.356 50
DUTOO4M 896.082 915.802 0
DUTOO6M 898.1 25 909.385 0
DUsOOlM 904.1 91 816.161 0
u2632.1M 898.237 911.887 0

0u2634M 898.291 913-501 0

DU2633M aoc en? 911,807 0

DU2631M 899.006 913,056 0
0U2630.1M 903 042 9t 5.042 0

DUTOO2M 791 801.18 0
DU3107.2M 844.977 854.977 0
0U3107.1M 817.972 826.691 (n
DU7004, 1 M 805 815.33 0

DU7001.1M 747 t5 t.26 0
DU700l.2M 749 759 49 0
DU6025M 742.56 758,56 JU
DU4299M 758.1 1 4 763.234 50
ou4298M 754,563 761 .313 50
DU4O37M 846,398 862.238 0

DU4O33M 638.446 856,886 0

DU4OOSM 840.084 856,S44 0

DU4006.rM 859 088 867.348 0

DU4OO4M 835.573 855.55s 0

DU4OO3M 806.5S6 814.076
DtJ4002. t M 801 .901 81 4.1 81 0

DU2O()6M 752.289 Iiz d
JCT-38 698.35 91 1.8 U
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Morurronro vs. MooEr-ro HvonocRApHs
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TYprcnl Yenn Rnrru HyETocRAPH
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Apperuorx J

INToSWMM TvprcRl Yenn Mooel RrpoRr



Typi cal -Year-Model _Repo rt

comprehensive storm water Management rqode]: based on EpA-swMM 5.0.022

Warning 08: e'levation drop 17.616 exceeds 'length 16.068 for conduit cso-ovERFLow
tleedecl 'length: 17. 615000 f t

rtrl**** * ****** ****** * *****
nainfall rile summary

** ***rt** *** * * * *'t** ** * +** *
Station Fi rst Last
ID DAIE DAIC

Recordinq Periods
rrequenc! w/preci p

peri ods peri ods
Mi ssi ng Mal func.

RG-3243815012 DEc-zL-2002 DEC-30-2003

vol ume
acre-feet

l_940.983
504.005

0.260

YES
NO
DYNWAVE
DEc-28-2002 00:00:00
IAN-01-2004 00:00:00
5.0
00: 15 :00
1.00 sec

Vol ume
acre-feet

15 min

vo'l ume
1016 gal

632 .498
164. 238

vol ume
10n6 ga'l

370.357
0.000
0.000

164. 23E
0.000

532.345
0.000
0.000
0.000
0.024

r479

* :t * * rt *!r+*** * * * * * * rl*** *
Rainfall oependent r/r
*** * * r!rt*llr[* ** * * *+*rf rk**
sewershed nainfall ......
Rott produced
RDII RAtiO

* rt* * * *** * * **** i! tt****** * *** + ** *+*** ?t*rr*** ***** *tl**lt* ***!t*Jt*rt!t*
NoTE: The summary statistics displayed in this report are
based on results found at every computationa'l time step,
not just on results from each reporting time step.

**************tt***************tr*t *rt*rltt**rt*****rt****rt:l**:t*il***

*rt*tt*** * * * * * * rt**** **
Rnalysis options

rt* * i. * /. *** *:t * * rt rt itL *lt rt

rlow units
Process uodels:

Rai nfal I /Runoff
Snowmelt .. .
Groundwater ....

rt * * * * * ** ** **rt+ * rt ** *tt rlrtitrt**
F'low nouti ng conti nui ty
*** * **** * * * ** +rl *if * * rfr * ?t *** *
Dry Weather tnflow
wet weather tnflow
Groundwater rnflow ... ....
Rorr rnflow ..
External tnflow
Externa'l outflow ..
rnternal outf'low
storaqe Losses
rnitiil stored volume ....
rinal stored volume ......

MGD

YES
NO
NO
YES

11.36.535
0 .000
0 .000

504.006
0.000

1633.636
0.000
0.000
0.000
0.075

Rage 1



Typi ca'l -Yea rJ{ode'l 
-Repo rtcontinuity Error (%) 0.416

..ffi ffi i.iirii riIr. FIreI;..
ruode 0u2003. 1l,|
Node DU2001M
Node DU2003M
Node DU2002M
Node DU2005M
Node rcr-38
Node DU6177S
Node oU2631l,t
Node DU4004M
Node Du2632M
Node DU1004M
rode ou4003la
Node DU1010M
uode ou3097M
node ou2834pr
Node cso-4
uode Cso-3
ruode ou3L07u
ttode ouL016u
Npde DU3L68M

****rt***** ** * * ***tr***** rr*****trlt
Time-step critica] Elements

tt ********* * ** * /t* ****** ll* *rt**!t**
t-i nk ou200lt4-Du2003 . 1M (64.62%)
Link DU2003M-DU2002M (4.96%)
r-ink cor-67 (2.70%)
t-ink ou3158M-cso3 (0.44%)
r-i nk cso-ovERFLow (0. 39%)
Link DU1003M-DU1002M (0.09%)
r-i nk ou2633M-DU2634M (0.05%)
Link cso3-Du3155M (0.02%)
Link DU3155M-DU3156M (0.00%)
t-i nk ou31-57M-Du3158M (0.00%)
Link DU1013M-DU1010M (0.00%)
t-ink pu3156M-DU1016M (0.00%)
Link DU6028M-Du3156M (0.00%)
ruode rcr-38 (0,00%)
r_ink ou7001.1M-DU7001M (0.00%)
Link Du6u7s-cso3ourrnll (0.00%)
ruode 0u2532.lM (0.00%)
ruode ou7002M (0.00%)
Li nk DU7001. 2M-DU7001. lM (0.00%)
t-ink ou6177s-DU3157M (0.00%)

* :t rt * rt * rt * * * tt * * * * il tl * * it * * tt * * tt tt + rt rt * * * * * *

Hiqhest Flow rnstabif ity rndexes
* !t tt * I * Jr * * * * * * * rl ?t rt * * * rt r! * * rt + * * rt Jt * * * * tt lt

Link DU2003.1M-DU2003M (38)
t-i nk 0u2001-M-DU2003 . 1M (23)
Link DU2003M-DU2002M (23)
Link DU2002M-DU2834M (21)
Link DU2005M-DUz00Ljvr (21)
Link DU2631M-DU2632M (0)

-3.L3%
2.75%
1.89%

-1_.80%
t.L4%

-0.22%
0.05%
o.o4%
0.02%

-0.02%
0.01%

-0.01%
0.01%
0.01%
0.00%

-0.00%
0.00%

-0.00%
0.00%
0.00%

-11. 7581
10.6164
6. 3484

-5.9279
2.9LL2

-0.0834
0.0071
0.0146
0.0121

-0.0069
0.0435

-0.00 5t
0.031_3
0.0032
0.0LL8

-0.002 5
0.0045

-0.0014
0.0071
0.0042
2.2300 wgal

eage 2



Typi cal 
-Yea 

r-Model _Repo rt
L'i nk To_wwrP (0)
Link DU4001M-cso4 (0)
Link BYPAssz (0)
Link DU7001.1M-DU7001M (0)
Link DU2597M-DU7004M (0)
uink cor-67 (0)
r-ink ou2632M-DU2533M (0)
Link DU2633M-DU2634M (0)
Link ou2005M-cso2 (0)
Link DU2006M-0u2005M (0)
r-i nk ou4003M-DU4002.1 (0)
t-ink ou4299M-DU4298M (0)
Link DU263o.1M-DU253LM (o)
r-i nk ou5001M-DU2632 . lM (0)

**rt+ * * * * * * rt*** rt* rt *** * rt* * ** + it*
Routing Tjme Step Summary

r!+*rt** * * * +!h********** ** * * * * {F*

t',tinimum time Step
Average time step
Max'rmum T'rme step
Percent in steady state
Average Iterations per Step
Total steps
Total Iterations
Ninimum possible steps

0.10 sec
0.81 sec
1.00 sec
0.00
3 .43

39030066
133594420
3188r.600

*** * tk ****** * * * ** ******
ttode Depth summary

* * * * Jr t(******* * * * * ***rt*

time of uax

Occu r rence
tode

days hr:m'in
Type

Average Maximum Maximum

oepth oepth Run HGL

Feet Feet Feet

Time of Max Maximum

occurrence output HGL

days hr:min Feet

cso-3
2tg L2:45
cso-4

2L9 13:00
DUt 00l-M

2L9 t3:00
DUlOO2M

2L9 13:00
DUlOO3M

zLg 1.3:00
DU1OO4M

2L9 13:00
DUL010M

2L9 13:00
DU1013M

zlg 13:00
DU1.016M

L74 18:15
DU200]-M

JUNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTTON

JUNCTION

0.55 5.90

0. 12 0. 3l_

0. 52 L.74

0.65 2.24

0. 50 2.21

0.64 2.46

0.61 18.08

0. 56 2L.20

0.65 60. 55

0.65 4. 31
eage 3

746.95 2L9

752.0L 2L9

739.51 2L9

740.10 2L9

740.22 2L9

740.67 2L9

757.08 219

760.65 219

800.35 2r9

752.23 247

L2:43

L3 :01

13 :01

13:01

l-3:01

t2243

12:42

L3:27

13:25

L3:51

746.28

752.0L

739. 50

740.08

740.20

740.62

742.5t

743,62

745 .68

7sL.77



326 12:15
DU2OO2M

326 11:00
DU2003.lM

290 21:15
DU2OO3M

326 09:45
DU2OO6M

2Lg 13:15
DU2 597M

2L9 L3:00
DU2630. lM

2L9 L3:00
DU2631M

zLg 13:00
DU2632. 1M

2Lg L3:00
DU2633M

2Lg 1.3 :00
DU2634M

zLg L3:00
DUz815M

326 11:15
DU2818M

t74 22230
DUz821M

290 21:00
DUz826M

326 11:15
DU2834M

290 2l-: 30
DU3097M

219 13:00
DU3O98M

219 13:00
DU3l_07.lM

2L9 L2245
DU3107.2M

2t9 13:00
DU3107M

2L9 l-3:00
DU315 5M

2L9 L3:00
DU3L56M

2Lg L3:00
DU3158M

2t9 L2245
DU3L68M

zLg 1-3:00
DU3177M

29O 2l. :00
DU3184M

290 2L:00
DU3 191M

290 21:00
DU3 2O6M

290 21:00
DU4002.1M

2Lg 13:00
DU4003M

2L9 13:00
DU4OO4M

zLg 13:00

JUNCTION

]UNCTION

JUNCTION

JUNCTTON

JUNCTION

J UNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

]UNCTION

]UNCTION

]UNCTION

]UNCTION

JUNCTION

]UNCTION

]UNCTION

]UNCTION

]UNCTION

JUNCTION

JUNCTION

]UNCTION

]UNCTION

]UNCTION

]UNCTION

]UNCTTON

]UNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

rypi ca1 -vearJ.,todel -nepo rt
L.42 2.26 749.43 290 20:47

L.37 4.68 752.0L 326 14:03

1-.43 2.95 750.07 326 09:44

0.20 0.73 753.02 2L9 12:55

0.08 L6. 59 9L7 .46 219 12: 53

0. l-0 0. 67 903 . 71- 2L9 12 : 59

0.1-3 1.77 900.18 zLg 12: 59

0.34 0.98 899.22 zLg L2:59

0.32 l-.l-3 899.44 2L9 12 : 59

0.33 L.Lz 899.41 zLg 12 : 59

0.44 l.L7 748.26 290 20t54

0. 58 1. 38 747 .98 290 20 : 55

0 .44 L.L4 747 .59 290 20 : 56

0. 53 L. 30 748.69 290 20: 53

0.51 l-.34 749.03 290 20t52

0.19 l-.30 816.20 219 L7:57

0.13 0.64 814.26 219 L2:57

0.22 2L.4L 839.38 219 L2:42

0.09 0.43 845.41 z].'g 12:51

0 . 16 0. 91 817. 46 2L9 12 : 53

0.43 1-0.28 751. 38 zLg 13 :25

0.41 18.07 759.16 ?Lg t2':41'

0.55 4.77 746.79 2L9 L2:43

0.35 1.56 746.37 2L9 13:02

0.7I 1.66 746.47 2I9 13:03

0.49 1.45 746.65 219 13:04

0.76 L.44 746.96 290 20: 58

0. 5 5 1. 34 747 .25 290 20: 58

0.07 0.55 802.45 z]-g 13:01-

0 . 14 l-. 30 807. 90 2Lg 13 :01-

0.L3 0.77 836.34 2L9 13:0L

Page 4

749.42

751.84

7s0.04

752.99

90L.84

903 .71

900. t_8

899.22

899,44

899.41

748.26

747.97

747.59

748.68

749.0t

816.15

8L4.26

820 .12

845 .38

817.41

746.L6

746.06

746.37

746.08

746.28

746.54

746.96

747.25

802 .4 s

807.88

836.33



DU4006. LM
0 00:00

DU4006M
0 00:00

DU403 3M
0 00:00

DU4O37M
0 00:00

DU4298M
t74 L7:45

DU4299M
zLg 13:00

DU500lM
326 13:30

DU501314
ZLg 1.3:00

DU6O2 5M
2L9 13:00

DU6O28M
2L9 13:00

DU6029M
2L9 L3:00

DU6177S
zLg L2=45

DU7001.]_M
2L9 13:00

DU7001.2M
2Lg 13:00

DUTOOlM
2L9 13:00

DUTOO2M
2Lg 13:00

DUTOO3M
2L9 L3:00

DU7004. l-M
2L9 l-3 :00

DUTOO4M
zLg 13:00

DU7006M
zLg 13:00
lcr-38

219 13:00
cso20 00:00

DU263 5M0 00:00
lcr-20

2t9 L3:00
IVWTP

2L9 1,3:00
DU2OO5M

219 1"3:15
DU2632N4

219 l-3 :00
DU3157M

2I9 L2:45
DU4OOlM

2L9 13:00

rypi cal -vea rJ'4odel 
-Repo rtluNcrloN 0.00 0.00 859.09 0 00:00 859.09

JUNCTIoN 0.00 0.00 840.08 0 00:00 840.08

JUNcTIoN 0.00 0.00 838.45 0 00:00 838.45

JUNCTIoN 0.00 0.00 846.40 0 00:00 846.40

JUNGTIoN 0.03 14.69 769.26 2L9 12:35 758.76

JUNCTIoN 0.14 1.03 759.15 219 L3:01 759.L3

JUNcrroN 0.04 0.19 904.38 326 13:29 904.38

JUNCTIoN 0.10 0.50 888.30 219 12:51 888.27

JUNCTIoN 0.06 49.46 79?.OZ zLg 12241 746.06

JUNcTIoN 0.06 17.39 759.16 zLg L2:4L 746.04

JUNcTION 0.11 L0.49 754.6L 2L9 L2=43 746.05

ruNcrroN 0.02 21.32 759.58 2L9 12:39 746.60

luNcrloN 0 ,11 0. 52 747 .52 219 12: 59 747 .52

JUNCTIoN 0.16 0.89 749.89 2L9 12:59 749.89

JuNcrIoN 0.20 0.82 738.25 ?Lg 13:01 738.24

luNcrroN 0.07 0,33 79L.33 2Lg 12:59 791.33

luNcrroN 0. l-6 0.94 794.94 2L9 12: 58 794.94

luNcrroN 0.11 0.55 805.55 2L9 12:58 805.55

JUNCTIoN 0.13 0.82 896.90 2L9 12:5L 896.82

JUNCTToN 0.16 0.53 898.65 219 13:05 898.65

ruNcrroN 0.28 1.1-0 899.45 2L9 12:59 899.45

ourFALL 0,00 0.00 72J.9L 0 00:00 723.91

cso3-oUTFALL OUTFALL 0.02 1.83 728.99 ztg L2:46 728.98
2L9 12:45 ourFALL 0.00 0.00 889.61 0 00:00 889.61

ourFALL 0.00 0.41 735.4L 2L9 L3:00 735.40

ourFALL 0.19 0.62 730.62 2I9 13:01 730.62

sroMGE O.72 0.92 757.23 2L9 l-3: L9 751.1-9

sroMGE O.zL 1.43 900.23 219 1-3:00 900.23

SToMGE 0.32 4.40 746.70 2L9 12:46 746.59

SToMGE 0.28 1.60 753 .32 219 13 :00 753. 28

rl rt r' * it *- :l :t * it * * * * * tl tt * tt tt * * *
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Typi cal 
-Yea 

r-Mode'l -Repo rtNode rnflow summary
tlttrt * rt * * * * ** * * * *it?t** * tt * *

tota'l

tnfl ow

vol ume
ttode

9al
Type

Max'i mum

tate ra'l

rnfl ow

MGD

Maxi mum

total
tnfl ow

MGD

T'ime of t',tax

occurrence

days hr:min

Lateral

rnfl ow

vo'lume

10n6 ga] 1-0^6

cso-3
L37.932

cso-4
54. r-49

DU1OOlM
445. 540

DUl-002M
445.544

DU1OO3M
202.866

DU1004M
39r_.438

DU10l-0M
3 91. 469

DULol-3M
39L.472

Du1016M
39L.479

DU2OOlM
38s.944

DU2002M
328. 718

0U2003.1M
37s.328

DU2OO3M
33 s .056

DU2006M
255.601

DU2 597M
L7.879

DU2630. lM
39.860

DU2631M
40.LzL

DU2632.1M
40.283

DU2633M
37.59s

DU2634M
37.695

DU28L5M
249.920

DU2818M
249.9L9

DU2821M
249.918

JUNCTTON

JUNCTION

J UNCTION

]UNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

J UNCTION

JUNCTION

]UNCTION

]UNCTION

JUNCTION

JUNCTION

]UNCTION

]UNCTION

]UNCTION

JUNCTION

]UNCTION

JUNCTION

2L9 L2:4L

2L9 l-3:00

219 13:0L

2L9 1-3:0L

2L9 L2=42

219 L3:01-

2tg L3:0L

2L9 L3:01

219 L3:0L

290 20:49

290 1-9:31

L92 20;4L

4 11-:38

zLg L3:20

zLg t2:49

219 1-2: 59

2I9 L2t59

2L9 12:58

t74 L6:58

t74 16:57

290 20:54

290 20:54

290 20: 55

0.000

0.000

0 .000

0.000

0.000

0 .000

0 .000

0.000

0.000

0,000

0.000

0.000

0.000

253.005

L7.7t6

39.478

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000 t5.222

0.000 1.087

0.000 Ll-. 307

0.000 11.313

0.000 3.081

0.000 10.231

0.000 10.231

0.000 10.230

0.000 r-0. 231

0.000 4.482

0.000 r.2 . 159

0.000 4.800

0,000 7 .297

8. 357 8. 357

2.684 2.684

5 .296 5 .296

0.000 5.296

0.000 0.957

0.000 0.842

0.000 0.851

0.000 3.831

0.000 3.827

0 .000 3 .824

eage 6



Typi ca] -Yea r-Mod e I -ReportDU2826M JUNCTIoN 0.000 3.841 290 20:53 0.000
249.923

DU2834M JUNCTIoN 0.000 4.LL4 290 20:47 0.000
249.935

DU3097M JUNCTIoN 0.000 3 . 567 219 12 : 53 0 .000
58.163

DU3098M JUNCTToN 0.000 3.427 2L9 12:57 0.000
58.160

0U3107.1M lUNcTroN 0.000 3.619 zLg l2:5L 0.000
58.151

0U3107.2M JUNCTIoN 0.000 3.620 2L9 L2:5L 0.000
58.161

DU3107M JUNCTIoN 0.000 3.619 2L9 12:51 0.000
58. 162

DU3155M IUNCTIoN 0.000 L4.I79 2t9 L2:41 0.000
t37.928

DU3156r,l lUNcrIoN 0.000 L4 .767 2L9 12 :41 0.000
391.525

DU3158M JUNcrroN 0.000 14.950 219 L2:4I 0.000
137.931

DU3168M JuNcrIoN 0.000 4.067 2I9 13:05 0.000
249.916

DU3177M lUNcrIoN 0.000 3.861 zLg 13:05 0.000
249.9L2

DU3184M JUNCTIoN 0.000 3.81-7 290 20:58 0.000
249.9L4

DU3191M luNcrloN 0.000 3.819 290 2O:57 0.000
249.915

DU3206M JuNcrIoN 0.000 3.822 290 20:56 0.000
249.9L7

DU4002.1M JUNCTIoN 0.000 11.062 279 1-3:0L 0.000
62.318

Du4003M IUNCTIoN 0.000 11.147 219 13:0L 0.000
62.3L3

DU4004M JUNCTToN LL.L47 LL.L47 2L9 13:00 6L.707
62.325

Du4006.1M luNcrroN 0.000 0.000 0 00:00 0.000
0.000

DU4005M luNcTIoN 0.000 0.000 0 00:00 0.000
0 .000

DU4033M JUNcrroN 0.000 0.000 0 00:00 0.000
0.000

DU4037M JUNCTToN 0.000 0.000 0 00:00 0.000
0.000

DU4298M JUNCTIoN 0.000 5.580 2L9 12:53 0.000
7.694

DU4299M JUNCTIoN 0.000 11.061 2L9 13:01 0.000
62. 318

DU5001M JUNcrroN 0,L37 0.137 326 L3:28 2.564
2. 588

DU5013M IUNCTIoN 0.000 3.621 zLg 12:51 0.000
58. l-51

DU6025M JUNCTToN 0.040 0.559 2L9 L2:41 2.L49
2.L73

DU6028M JUNCTIoN 0.000 5.864 2L9 L2=4L 0.000
3.687

Du6029M JUNCTIoN 0.031 3.431 z]-g L2:4L 1.461
L.478

Dt 61775 JUNCTIoN 0.000 23.332 219 a2:40 0.000
L4.729

DU7001.1M JUNCTIoN 0.000 3.4L4 219 12:59 0.000
58.159

DU7001.2M IUNCTIoN 0.000 3.415 ZLg L2:59 0.000
lage 7



58.159
DUTOOlM

s03.699
DUTOO2M

s8. 150
DUTOO3M

58.160
DU7004.1M

58. 160
DUTOO4M

58. 161
DUTOO6M

40.283
JCT-38

37.6t2
cso2

3.476
CSO3-OUTFALL

L4.722
0U263 5M

2.24L
JCT-20

8. 1_68
WWTP

503.699
DU2OO5M

255.601
Du2632M

40. l_06
DU31_5 7M

L52.653
DU4001M

62 .3L8

Node

J UNCTION

J UNCTION

J UNCTION

J UNCTION

J UNCTION

JUNCTION

JUNCTION

OUTFALL

OUTFALL

OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE

Type

Typi cal -Yea r-Mode'l 
-Repo 

rt
0.000 14.684 zLg L3 :01-

0.000 3.4L6 279 12:58

0.000 3.422 ?Lg 1.2: 58

0.000 3,426 2L9 1.2:58

0.000 3.626 2L9 12:50

0.000 0.967 219 12:59

0.000 0.839 z]-g 13:00

0.000 4.736 2L9 L3:19

0.000 18.073 2I9 L2:46

0.000 4.457 219 13:00

0.000 l-0.11-2 zLg 13:00

0.000 14.683 2]-9 13:01

0.000 8.357 219 13:20

0.000 5.296 2Lg 13:00

30.944 30.944 2L9 L2245

0.000 11.331 2L9 13:00

Hours
surcharged

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

151 . 1_84

0.000

* *tt** * +** rt * * *t!* tt tt**tttt**t'.**

Node Surcharge Summary
**** ** *** *'* * tl* *rl**rtrtrk*lttt*rl

::::!i:9i19-::::I:-1!:l-:l:::-:1:::-3!:v:-l!:-::!-:I-:!:-!19!:::-::I'i''
uax. Height ttin- Oepth
Above Crown Below Rlm

Feet Feet

cso-3
DUlOO3M
DU1004M
DUL010M
DU101-3M
DU1016M
DU200LM
DU2003.lM
DUZ 59 7M
DUz63 3M
DUZ634M
DU3O97M
DU3107.l_M
DU3l-5 5M
ou3 15 6M
DU3158M
DU4298M
DU602 5M

]UNCTION
JUNCTION
J UNCTION
JUNCTION
]UNCTION
]UNCTTON
]UNCTION
]UNCTION
]UNCTION
]UNCTION
JUNCTION
]UNCTTON
JUNCTTON
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

o.47
56.28
0. 43

19. 52
23.97
38.27
96.20

1645 .02
0.29

36. 36
28.L7
0.06
0.65

15 .19
L7.36
0. 50
2.L4

77.9r
Page 8

2.645
o.704
0. 301

16.081
19. 197
58. ss3
2. s04
3.178

L5.754
0.133
O.LL7
0.051

20.155
8.067

t_5.067
2. 563

r_3.043
48. 964

24.005
L5.547
L7.566

9. 199
23.903
0.000

L2.226
12 . 562
0.893

L2.367
L4.092
6.789
0 .000

L9.673
11.838
24.099
0.000
0.000



DU5028M
DU6029M
DU61_77S
JCT-38

Typi ca'l _Yea rJ.4odel _Repo r tJUNCTTON 0.65 15.390 0.000JUNCTToN 0.15 8.898 6.862
JUNCTTON 0.53 L5.737 0.000
JUNcrroN 10.44 0.101 L2.349

** * * * * * *r! lt**** * * * * * tl** * * *
Node Flooding summary

rL**** * +* * bL****** ******tt**

rlooding refers to al'l water that overflows a node, whether it ponds or not.

tltode

total Maximum
Maximum Time of Max rlood Ponded

Hours Rate occurrence vo] ume Depthp'looded MGD days hr:min 10n6 gal Fbet

0u6028M
DU6177S

0.01. 4.3L4 ?Lg L2t4L 0.000 1-7.39
0.01 4.919 zLg 12:40 0.000 21.32

***** * * *rt!t*** rt * * * ** **f !t* * rt
storage volume Summary

** *!r * * * lt*ltrt*** ** * * ****** * *

Average Avg E&I Maximum Max time of
Max Maximum

Vo'lume Pcnt Pcnt Vo'lume Pcnt
occurrence outflow

storage unit 1000 ft3 rull Loss 1000 ft3 rull days
hr:min - MGD

DUzOO5M
13 :19 8.848

DU2532M
13:00 5.296

DU3l-5 7M
L2:46 33.452

DU4OOlM
00:00 LL.L97

0.011 2.54 0.00 0.046 11 2L9

0.001 0.78 0.00 0.036 20 2L9

0.0L3 2.48 0.00 0.176 34 219

0.000 0.00 0.00 0.000 0 0

5.95 0.338 4.736 3.476
5 . 3 s 1. 665 18.073 t4.7222.7L 0.557 4.457 2.24L
3.89 1.216 10.112 8.16898.94 L.522 14.683 503.699

**tt* ****** * ** * **** ** tt * *rtJt**
Outfal'l loading Summary

* * rt **irrtrt * !t rt * * * * rt*:t it* * * ** * * *

Fl ow Avq . Max. Tota'l

outfal.r Hode Fifit. 'J:g 'J8H ,X31;Ti
cso2
CSO3-OUTFALL
DU263 5M
lcr-20
WhJTP

system 23.37 5.298 49. 598 532.305
eage 9



Typi cal -Year-Model -Repo 
rt

* 7t**** *rt* * * * rt ***'*tt!t * *

link rlow Summary
* * * * t!** rlt** rl !Y Jr ** t J.* * *

occurrence pul I lve]oc I

t-i nk Type
hr: mi n Fl ow ftlsec days

Maxi mum Ti me o1c Max Maxi mum ti me of
Max wtax/ Time of Max Maximun

lRun rlowl occurrence loutput rlowl
occurrence rull occurrence rop width

MGD days hr:min MGD days
hr:min Depth diys hr:min ft

uax/ Maximum rime of

BYPASS1 CONDUIT
L3:00 0.88 2,64 2L9 t2=47

BYPASS2 CONDUIT
L3:00 1-.10 8.17 2L9 13:00

CDT-67 CONDUIT
13:00 0,45 1.95 27t 08:42

cso3-DU3155M CONDUTT
t2;45 0.83 6.98 2L9 I2z4I

cso4-DU1003M CONDUTT
l-3:00 0.14 3.51 27L 08:34

CSO-OVERFLOW CONDUIT
l-3 :00 0.23 32. 56 247 12:20

DU-31-07. 2M-0U3107. 1M coNDUrr
13:00 0.26 6.38 2t9 12:51

DU].OO1M-DU7OO1M CONDUIT
13100 1.08 5.78 zLg 13:01

DU1OO2M-DU1OO1M CONDUIT
13:00 2.45 5.73 2L9 13:01

DU1OO3M-DUlOO2M CONDUIT
L3:00 0.90 3.88 2L9 12:42

DU]-OO4M-DU1OO2M CONDUIT
1-3:00 5.48 4.L2 zLg 13:01

DU1OO4M-DU1OO3M CONDUIT
l-3:00 2.72 2.55 2Lg L2242

DU]-O1OM-DU1OO4M CONDUIT
13 :00 L.73 5.04 2L9 13:01

DU1O13M-DU1O1OM CONDUIT
13:00 1. 59 5.04 ztg 13:01

DU1O16M.DU1O13M CONDUIT
l-3 :00 2 .03 5 . 04 2Lg 13 :01

DU2OO]-M-DU2OO3.1M CONDUIT
22:30 0.26 5.85 L32 08:34

DUzOO2M-DU2834M CONDUIT
1L:00 0.70 3.33 zLg 72:54

DUZOO3M-DU2OO2M CONDUIT
15:00 0.25 8.43 290 19: 31

DU2OO5M-DU2OO1M CONDUIT
14: 30 0.26 8.08 L94 18: 10

DUzOO6M-DU2OO5M CONDUIT
13:15 0.46 ]-3.57 zLg 12:58

DU2597M-OU7OO4M CONDUIT
13:00 1.25 7,62 zLg 12:49

DUz630.1-M-DU263l-M CONDUTT
13:00 0.24 8,99 ztg 12:59

DUz631M-0U2632t4 CONDUIT

L.760
0.86

6.013
0.88

0.842
1.00

'J,4.179
1 .00

r..080
0 .63

10. L1_2
0.44

3 .619
0.67

11. 302
0,7L

11. 307
0 .94

3 .080
L.00

8.273
0.97

2,025
1 .00

10.231
1.00

10.231
1.00

10.230
1_.00

4.800
1.00

4.r1.4
0.6r_

12 .159
0.99

4.482
0 .81-

8.357
0. 54

2.684
1.00

5.296
0.33

5 -296
eage 10

t.637 2L9
7.25

5.380 219
L.25

0.839 2L9
1.00

12.293 2L9
2.00

L.07L 2L9
1.2 5

9.626 2L9
t.25

3.230 219
L.25

11.162 2L9
2.25

11.180 2L9
2 .00

3.01L 2t9
t.25

8. l_89 219
2 .00

1.940 2L9
7.25

10.131 2L9
2 .00

10.131 219
2 .00

10.131 2L9
2 .00

4.326 3 3

1.49
4.025 326

2 .00
11.046 247

1.92
4.345 326

1. 50
8.190 2L9

1. 50
2.250 2t9

0.83
5.295 2t9

1. 99
5,296 219

2L9
2t9
2L9
2L9
t74

97
2L9

4
2L9
2L9
2t9
2L9
2t9
2]-9
2t9
2L9
2L9
2t9
2]-9

4
2L9
2t9
2L9

4
2t9
t74
2L9

4
2L9

4
L92

4
290
290
290
L74
290
2t9
219
2]-9
2L9
2L9
2L9
2L9
2L9

12: 53
12: 56
13:00
13:00
16: 58
20:32
t2:4L
L0:22
13 :01
13 :01
13 :00
13 :00
t2':51
12: 51
13 :01
13 :01
1-3 :0L
13 :01
L2:42
06: l-3
L3 :01
13:01
L2=42
08:09
L3:01
L7 243
1-3:01
10: L8
13 :01
10:09
20:4L
06: 26
2Ol.47
2O:.49
19:31
22:22
20l.49
13 :19
13 :20
l-3 :19
12:49
].2=45
L2:59
12 :59
13 :00



Typi cal_Year_Model _Repo rt13:00 0.30 3.89 2L9 12:59 0.54 zLg L2:59 2.00
DU2632.1M-DU7006M CoNDUIT 0.967 219 L2:59 0.967 2L9

L3:00 2.56 2.36 zLg 12:59 0.75 zLg L2259 1.00
DU2632M-DU2635M coNDUrr 4.457 219 13:00 4.457 219

L3:00 0.10 14.2L 2L9 L3:00 0.21 2L9 13:00 L92
DU2633M-DU2634M CONDUTT 0.851 L74 16:57 0.839 2r9

13:00 L.37 1.87 27L 08:42 1.00 4 09:46 1.00
DU2634M-DU2632.lM coNDUrr 0.839 zLg 13:00 0.839 2Lg

1-3:00 1.90 1.69 L74 16:56 0.99 2Lg 12:59 1.00
DU2815M-DU2818M coNDUrr 3.827 290 20t54 3.793 326

11:15 0.60 2.83 2t9 L2257 0.64 290 20:55 2.00
Du2818M-DU2821M coNDUIr 3.824 290 20:55 3.793 L74

22:30 1.06 2.86 2]-9 12:58 0.63 290 20:56 2.00
DUZ821M-DU3206M CoNDUIT 3.822 290 20:56 3.797 290

21:00 0.60 2.94 zlg 12:59 0.62 290 20:57 2.00
DU2826M-DU2815M coNDUrr 3.831- 290 20:54 3,792 326

11:15 0.80 2.96 zLg 12:56 0.62 290 20:54 2.00
DU2834M-Du2826M coNDurr 3.841 290 20:53 3.798 290

20:45 0.80 2.74 219 12:55 0.66 290 20:53 2.00
DU3097M-DU3098M coNDUIr 3.427 zLg L2257 3.365 2L9

13:00 1.11 4.67 2L9 !2:52 0.87 2L9 LZz57 L.25
Du3098M-DU7004.]M coNDUrr 3.426 219 12: 58 3.372 219

L3:00 0.49 9.L7 zLg 72:57 0.48 2L9 12:58 1,25
0U3107.1M-DU3107M coNDurr 3 .619 219 12 : 51 3.230 219

13:00 1.46 5.00 2L9 L2:50 0.86 2L9 12:53 L.25
DU3107M-DU3097M coNDUIr 1-.808 2]-9 12:53 1-.682 2Lg

13 : 00 0. 88 2.7L 21-9 L2:47 0 . 86 2L9 12 : 56 L.25
DU3155rv-DU3156M coNDUIr 14.143 2L9 L2=4L l-2.303 219

L2245 9.57 6.97 ?Lg L2:4L 1.00 4 L0:21 2.00
DU3156M-DU1016M coNDUrr 10.231 219 1.3:01 10.130 2L9

13:00 0.87 5.04 219 13:01 1.00 4 L0:21 2.00
DU3L57M-DU3L58M CoNDUIT 14.950 2L9 L2:41 72.273 2t9

t2':45 2.10 7.37 z1-g t2:4I L.00 L74 17:42 2.00
DU3158M-cso3 coNDUrr L5.222 2L9 L2:47 12.281 zLg

12:45 0.56 7.72 2Lg I2:4L 1.00 ]-74 L7:42 2.00
DU3168M-DU3156M CoNDUrr 7.045 219 13:03 3.807 290

21:00 0.63 4.36 175 00:29 0.89 219 13:02 2.00
DU3177M-DU3L68M CoNDUIT 4.067 zLg 13:05 3.811 290

21:00 I.23 3.31 290 21:00 0.77 219 13:02 2.00
DU3184M-DU3L77M coNDUIr 3.861 2Lg L3;05 3.814 290

21:00 0,72 2.50 L74 L7=46 O.77 219 L3:03 2.00
DU3L91M-DU3I84M coNDUrr 3.817 290 20: 58 3.815 290

21:00 0.62 3.05 L74 17:30 0.52 2L9 13:04 2.00
DU3206M-DU3191M coNDUrr 3.81.9 290 2O:57 3 .810 290

2L:00 0.64 2.64 290 20:57 0.67 290 20:58 2.00
DU4002.1M-DU4299M CONDUTT 11-.061 2L9 13:01 10.861 219

13:00 0.40 23,02 2L9 L2:53 0.63 zlg 13:01 ),.25
DU4003M-DU4002.1 coNDUrr 11.062 2L9 13:01. 10.864 2L9

13:00 0.75 7.92 219 13:01 0.65 219 l-3:01 1.99
DU4004M-DU4003M coNDUrr ]-LL47 2L9 13:01 10.952 219

l-3 :00 0.46 16. 59 219 12:32 0.65 ?Lg 1-3 :01 1. 50
DU4006.1M-DU4006M coNDUIr 0.000 0 00:00 0.000 0

00:00 0.00 0.00 0 00:00 0.00 4 00:00
DU4006M-0U4033M CONDUTT 0.000 0 00:00 0.000 0

00:00 0.00 0.00 0 00:00 0.00 4 00:00
DU403314-DU4004|4 CoNDUIT 0 .000 0 00:00 0 .000 0

00:00 0.00 0.00 0 00:00 0,26 zLg L3:01 l-.30
DU4037MDU4033M CONDUTT 0.000 0 00:00 0.000 0

00:00 0.00 0.00 0 00;00 0.00 4 00:00
DU4298M-DU4001M CONDUTT 5.580 219 12:53 5.336 L74

17:45 L.75 7.15 219 12:53 0.96 219 l-2:53 7.25
DU4299M-DU4298M coNDUIr 5.580 2L9 12:53 5.336 L74

L7:45 0.52 L2.7L 2rg 1.2:33 0.85 219 13:01 L.25
eage 11



Typi cal -Year-Mod el -Repo 
rt

DU5001M-DU2632.LM CoNDUIT 0.137 326 t3=29
13:30 O.L7 2.65 326 L3:29 0.28 326 13:29

DU5013M-DU}L07 .2M coNDUrr 3.620 219 1-2: 51
13:00 0.47 15.65 2L9 L2:5L 0.47 zLg 12:51

DU6025M-DU6028rvr CONDUTT 0.541 2L9 12:4L
L7:45 2.23 4.46 2L9 L2:4I 1.00 410:20

DU5028M-DU3156M CoNDUIT 5.845 2L9 L2:4L
06:30 0.56 2.93 2L9 12:41 1.00 L74 17:31

DU6029N1-DU6028M CoNDUIT 3.411 219 L2z4L
L2:45 0.26 4.18 2L9 L2:4I 1.00 174 L7:44

DU6177S-CSO30UTFALL CONoUrr 18.073 2L9 L2:46
L2:45 1.28 9.04 z1.g L2=46 0.96 2L9 L2:46

DU6177S-DU3157M CoNDUIT 23.332 219 L2:40
L2t45 0.06 11.04 t74 16:48 0.82 219 L2:46

Du7001.1M-DU700LM coNDUrr 3.413 2l-9 l-2: 59
13 :00 0 . 36 10. 91 zLg 12 : 59 0.42 219 L2 : 59

0U7001.2M-DU7001.lM CONDUTT 3.4L4 219 12:59
13;00 0.56 7.37 2L9 12:59 0.57 Zl9 L2:59

DU7002M-DU7001.2M CoNDUIT 3.415 219 12:59
13:00 0.15 8.86 2t9 12:58 0.49 219 12:59

DU7003M-DU7002M coNDUrr 3.41-6 2I9 L2:58
13:00 0.s9 8.4L zLg 12:58 0.51 2Lg 12:58

DU7004.1M-DU7003M coNDUrT 3.422 219 12: 58
13:00 0.40 6.94 2Lg 12:58 0.60 2Lg 1.2:58

DU7004M-DU5013M coNDUrT 3.62L zLg L2:51-
13:00 0.83 L0,22 zLg 12:48 0.66 2L9 12:51

DU7006M-DU7004M CoNDUIT 0.967 2L9 13:00
13:00 0.55 3.58 219 13:05 0.57 2L9 12:51

To-wwTP coNDUrT 14.683 2Lg 13:01-
13:00 0.L7 2L.23 2l9 1,2l.43 0. 32 2L9 13 :01

DU2003.1M-DU2003M oRIFICE 4.29L 326 14:l-0
2l:45 1'00 4 00:00

DU2532M-0U2633M oRrFrCE 0.839 2L9 1.3:00
13:00 1.00 4 05:48

DU4001M-cso4 oRIFIGE 1.087 21-9 13:00
13 :00 1.00 4 05 :34

DU2005M-cso2 wErR 4.736 2L9 13:19
13 : 15 0. 10 2L9 1-3: l-9

* * * * * * * * * rt * lt * Jr * * rt L *' * /r r' it * * rt il * rt * *
rl ow C'lassi f i cati on summary

rk * rt 1t * * * * rt tt * rt * rt rt fr * !t rt t * * ?t rt * * * * * * *

0.L37 326
0.67

3.219 2r9
0 .99

0.039 L74
0. 50

0.472 245
2 .00

0.078 279
1.50

l_8.015 219
2 .00

L8.01_6 2r9
5 .5L

3.411 2L9
L.25

3.409 2L9
L.25

3.402 2L9
L-25

3.399 2L9
1.2 s

3. 384 2l_9
1.2 5

3.2L2 2r.9
1.00

0.967 2L9
1.00

14.57L 2t9
2.10

4.L70 L74

0.839 ?L9

1.073 2L9

4,285 2t9

Avg.

Fl ow
condui t

Change

Adj usted

/nctual
Length

--- Fraction of

Up Down

Dry Dry Dry

rl ow C'lass ---- Avg.

sup up Down Froude

cri t crit crit Number

time in

5ub

cri t

BYPASSl
0.0000

BYPASS2
0.0000

cDT-67
0.0001_

cso3-DU315 5M

l_.00 0 .00 0 .00 0. 00

l_.00 0.00 0.00 0. 00

1.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00
eage 1-2

0.99 0.00 0.00

0.00 0.00 0.00

0.99 0.00 0.00

0. s4 0.00 0.45

0.00

0. 99

0.00

0.00

0.53

l_. 63

0. 28

0.41-



Typi ca] _Yea r_Mode'l _Repo rt
0.0000

cso4-DU1003M L.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.37
0.0000

cso_ovERFLow 1.00 0.95 0.00 0.00 0.00 0.04 0.00 0.00 0.49
0.0000

DU-3107.2M-DU3107.lM 1.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00 7.37
0.0000

DU1001M-DU7001M 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.86
0.0000

DU1002M-DU1001I"I 1.00 0.00 0.00 0 .00 0 . 99 0.00 0 .00 0. 00 0. 64
0.0000

DU1003M-DU1002M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.40
0.0000

DU1004M-DU1002M 1.00 0.00 0.00 0.00 0.12 0.00 0.87 0.00 0.48
0.0000

DU1004M-DU1003M 1.00 0.00 0,00 0.00 0.12 0.00 0.87 0.00 0.42
0.0000

DU1010N|-DU1004M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.66
0,0000

DU1013N4-0U1010M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0,00 0.57
0 .0000

DUL016NI-DUL0L3M 1-.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.55
0 .0000

DU200h4-DU2003.Lr4 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.38
0 .0371

DU2002rvt-DU2834Vt 1.00 0 . 00 0 .00 0.00 0.08 0.00 0.00 0. 91 0 . 7L
0.0018

DU2003M-DU2002M l-.00 0.00 0.00 0.00 0.99 0.00 0.00 0,00 0.27
0.0110

DU2005M-DU2001M l-.00 0.00 0.00 0.00 0.05 0.61 0.00 0.32 1.90
0.0034

DU2006M-Du2005M 1.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00 3.25
0.0000

DUz597M-0U7004M 1.00 0.00 0.00 0.00 0.00 0,00 0.00 0.99 1.75
0.0000

0U2630. 1M-DU2631M 1.00 0. 00 0 .00 0 .00 0 . 00 0 .00 0 .00 0. 99 1. 87
0.0000

DU2631M-DU2632Nr 1.00 0.00 0.00 0.00 0.17 0.74 0.00 0.08 1.16
0.0001

DU2632.1M-DU7005M r_.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.41
0.0000

DU2632M-Du2635M L.00 0.96 0.00 0.00 0.00 0.00 0.00 0.03 0.11
0.0000

DU2633M-DU2634M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.23
0.0002

DU2634M-DU2632.LM 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.22
0.0000

DU2815M-DU2818M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.48
0 ,0000

Du2818M-DU282L!4 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.48
0 .0000

DUz821M-DU3206M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.51
0.0000

Duz826M-Du2815M 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.53
0.0000

DU2834M-DU2826M 1.00 0.00 0.00 0.00 0.99 0.00 0,00 0.00 0.46
0. 0001

DU3097M-DU3098M 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.97
0.0000

DU3098M-DU7004.1M 1.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00 2.2s
0 .0000

DU3107.1M-DU3107M 1-.00 0.00 0.00 0.00 0.98 0.01 0.00 0.00 0.91
0 .0000
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DU3l-07M-DU3097M
0.0000

0U315 sM-DU3l-56M
0.0001_

DU3 156M-DU1016M
0.0000

DU3 15 7M_DU3 158M
0.0000

DU3 158M-CSO3
0.0000

DU3 ].68M.DU31-56M
0.0000

DU3177M-DU3 168M
0.0000

DU3 184M-DU3L77t4
0.0000

DU319lM-DU3184M
0.0000

DU3206M-DU319LM
0 .0000

DU4002 . 1M-0U42 99M
0.0000

DU4003M-DU4002. L
0.0000

DU4004M-DU4003M
0.0000

Du4005. 1M-DU4006M
0.0000

DU4OOSM-DU4O33M
0.0000

DU4O33M-DU4OO4M
0.0000

DU4O3 7MDU4O 3 3M
0.0000

DU4298M-DU4OO1M
0.0000

DU4299M-DU4298M
0.0000

DU5001M-DU2632 .]M
0.0000

DU5O13M-DU3LO7 .ZM
0.0000

DU602 5M-DU6028M
0.0000

DU6O28M-DU3156M
0.0000

DU6029M-DU6O28M
0.0000

DU6177S-CSO3OUTFALL
0.0000

DU6177S-DU3 15 7M
0.0000

DU7001. 1M-DU700lM
0.0000

DU7001. 2M-DU7001. l-M
0.0000

DU7002M-DU7001,. 2M
0.0000

DU7003t\4-Du7002M
0.0000

DU7004 . l-M-DU7003M
0.0000

DU7004M-DU5013M

Typi cal -Yea r-Mode'l 
-Repo rt1.00 0.00 0.00 0.00 0.99

1_.00 0 .00 0.00 0 . 00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.01

1.00 0.00 0.00 0.00 0.95

L.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.99 0.00 0.00 0.00

1.00 0.99 0.00 0.00 0.00

1.00 0.00 0.99 0.00 0.00

1.00 0.99 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.87 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.01

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.03

1.00 0.00 0.00 0.00 0.93

r..00 0.00 0.95 0.00 0.01

L.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

r..00 0 .00 0. 00 0. 00 0.00

r_.00 0.00 0.00 0.00 0.00

l_.00 0.00 0.00 0 .00 0 . 00

1,.00 0.00 0.00 0.00 0 . 00
Page L4

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.98

0.04 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.99 0.00

0.00 0.00

0.08 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.99 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.05 0.00

0.04 0.00

0.00 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.00

0.00

0.00

0. 00

0.00

0. 00

0.00

0.00

0.00

0.00

0.00

0. 99

0. 91

0.00

0.00

0.00

0.00

0.99

o.tz
0. 99

0.00

0.98

0.00

0. 96

0.00

0.00

0. 99

0. 00

0.00

0 .00

0 .00

0.00

0. s5

0. 34

0.70

0.57

0.46

0.92

0. 52

0. 35

0.69

0. 33

3.L7

1.29

4. L3

0.00

0.00

0.00

0.00

0. 1_4

0.35

1-.09

4.20

o.79

0.04

2 .00

0.08

0.05

2.76

1.90

2.55

2.s0

1. 80

2.79



0 .0000
DU7006t4-DU7004M

0.0000
TO-I4IWTP

0.0000

rypi c a1 -vea r-ttode I _Repo rt
1.00 0.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00

0.00 0.00 0.99

0.99 0.00 0.00

0.99

5 .88

* * * * * * * t * rt * * ** *** * * ***** * * *!t *
conduit surcharge summary

* * * * * * * * * * * * * t! rt * * * t r! * * * * t * rl rt *

condui t
Hours Hours

Hou rs rul'l -------- lbove rul'l capaci ty
Both Ends Upstream Dnstream Normal Fl ow t-i m'ited

BYPASS2
cDT-67
cso3-DU315 5M
DU1001M-DU700LM
DUI_002M-DUL00l-M
DUI_003M-DU1002M
DUL004M-DU1002M
DUlOO4M-DU10O3M
DUlOlOM-DU1OO4M
DU1013M-DU1010M
DU1016M-DU1013M
DU200lM-DU2003. LM
DU2597M-DU7OO4M
Duz632 . lM-DU7006M
DU2633M-Du2634M
DU2634M-DU2632.LM
DU2818M-DU282LM
DU3O97M.DU3O98M
DU3 107 . 1M-Du3 107M
DU315 5M-0U3156M
DU3156M-DU1016M
DU3 15 7M-DU3 15 8M
DU3158M-CSO3
DU317 7M.DU3T.68M
DU4298M-DU400l-M
DU602 5M-DU6O28M
DU6028M-OU3 L56M
DU6029M-DU6028M
DU61775-CSO3OUTFALL

nnalysis begun on:
nnalysis ended on:
rotal elapsed time:

0.01 0.01
10.41 10.41
t 5.18 15.180.01 0.010.01 0.0L

153 .90 153 . 900.01 0.01
56.23 56. 230.43 0.43
L9.5L 19.5123.96 23.96

r77.05 L77.05o.Lz 0.r20.01 0.0128.08 28.080.01 0.01
0 . 01 0.01_
0.01 0.0L0,01 0.01

L7.36 L7.36
17.35 17. 350.49 0.490.47 0.47
0.01 0.01
0.01 0.01

17.90 17.900.65 0.650.16 0.16
0.01_ 0. 01

0.01
10.41
15.18
0.01
0.01

153.92
0.01

56.24
0.43

19.51
23.97

179. 59
0. L3
0.0L

28.08
0.01
0. 01
0.01
0.01

L7.36
17.36
0.49
0.47
0.01_
0.01

t7.9L
0.65
0.L7
0.01

0.03
0.0L
0.01
0.40

188.39
0.01

453.43
645. s9

6L.47
46.23

LLt.77
0.01
0.35

350.05
t44.70
262.79

23.45
0.32
L.L2

348.77
0.01
0.46
0.01_

38.47
4.29
0 .01
0.01
0 .01
1.48

0.01
0.01
0 .03
0.01
0.01
0.01
0 .01
0.01
0.43

19 .46
23.90

0 .01
0.12
0 .01

28 .08
0 .01
0.0L
0.0L
0 .01

17.18
0.17
0.36
0 .01
0.01
0.01
0 .01
0.01
0 .01_
0 .0L

Thu Jun
Thu Jun
01: 30 :44

19 08:45:42
19 10: 16:26

20t4
20L4

eage 15
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Duquesne WWTP Capacily Analysls

Daslan Cdlarle
Surlace Ovar'ow Rate = 900.00 Spilr IMMAFI

Surlacr overflow Rate - 1P00.00 gpdtt" IPHFI

Weir Loadino - 10.000.00 oodft TMMAR

r/€lhod
a= (SoR)r (A)

o- (wL)x (L)

Analysls
A _ 2,312.00

Qr"= 1,849,600'00

1.85

Q.-= 2,774'400'00

2,77

Totaf Weir Lengih - 272.00

Qr"= 2,720'000 00

2.72

ft.

spd
mgd

gpm

mgd

il
sd
m0d

Oeslgn Cflterla
To ) 5.00 hr IMMAFI

Eklthod
o= V/ To

Anatvslg
Vo."= 203'336'36

O "= 40,6f,7.27
0.98

gallons

sph
mod

lrosldn C,lactle
min IMMAFI
min IPHR

Tor 30.00

Tol 15.00

l/erthod
A= V/ To

Anelvsls
Vo.= 62,819.00

O.'= 2,(XX!.97

3.02

V..= 71,647.62

Omu= 4,776.51

6.88

gallons

gpm

rngd

gallons

strn
mod

Oeslsn Cdteria
To ) 3.00 mln IMMAFI

lllethod
O= V/TD

Anelvslg
Vo-= 11,425.70

O."= 3,808.57

5-48

Sallons
gpm

mdd
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. Complete range of notch patterns

. Fiberglass construction

. Full range of height and thickness

. Lengths to 20 feet

' Fiberglass construction
. Corrosion resistant
. UV suppressed

. Custom fabrication available

. Available in l50, VE, NSF61



TI_-] E BAS ICS
Custom engineered to clarifier/system
dimensions

Corroslon reslstant fi berglass

Retains floatables and scum

Maintains even effluent flow into trough

Vast array of shapes and sizes available

Easlly retrofitted to exlsting systems

Most cost-effective corros ion resistant
material

I"IOU\ITII\G OPTIOI\S

Stainless steel hardware

rF,$



p-

Recluces clarifier T55 by as rrruclr as 7094:

Reduces tLrrbidity

Inrl:roves hydraultc ( dlJd{-r ty

Inst.rlls rn half the time of otlter baffles

I n creasecl Jrorrzont.il projectiorr

30" lnclrnation anqle

lntegr.rlly rnolrlerl brac ket

Ruqged construrtion

Corrosion resistani

5 Year warranty



THE STUDY
NEFCO has recently completed a multi-

year CFD 8affie Design Study that led to

the development of Stamford Eaffle 2.0,

which ls over 3O)6 more effectlrre than the

odginal45o Stamford Baffle.The new 30o

baffte will improve clarifier performance by

reducing overflowT5S as much as 7096!

cot
o
e
-c 0.5ot
Eo
€- Ol
!,-
Egl
o 0.2
tE,!
a,eor

Stamford Baffle 2.0n

Rclrtlvc Eflucnt Concentretlon
+ Stamford Eaffe 2.0 vs. +Orlginal Stamford 8afic; No Balilc =t O0

1000 lr00 t2m
rr.8l [e.41

SOR (gpd/ft2)
tFlow(MGD)I

13m la@ 1500 l6m t700
n tl fl2.6j

500 6m t00 e00 900

14.71 t63l

ns.corn
Patent t 5,252,205
Patent t 5,596,483

Mdltlonal patents applied for



Inhibits algae growtlr

Contains odors

Operates 24l7

Reduces manpower

Maintenance free

I ,/\,, i r rl.' !

Hinged cover panels open to tank center

Stairrless steel latch/handle for safety
and security

nttractive arched desr g n

Restraint cable



Latch / Handle

Launder Cover
Section

Overlapping Tab

Weir & Scum Baffle

Continuous Hinge

MOUNTING CPTIONS
Mounting
Section

Support
Bracket

Launder Cover
Section

Weir& Scum
Baffle

. Dual inboard launder

. Channel Covers

OTHER COVER PRODUCTS
- Tank-wall mounted
. Weir-wall mounted
. Walk-on

' lnboard launder

For rnore information vlsit our web site www.nefr

Patent No. 5,670,045
Patent No. 5,965,023
Patent No. 6,21 6,88 1

Patent No.6,7l 2,222
Patent No. 7,473,358
Patenl No.7,591,381
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Wet Weather Solutions HvdroB
Inte?nationat ?-"

CSO Solutions for the Future...@

STORM KING@ DETAIL INFORMATION

To: KLH
Project: Duquesne \ A//TP
Location: Duquesne, PA
Hydro Ref: '14-3107-A
Date: June 25,2014

The Storm King shall use an induced vortex and a Swirl Cleanse screen with 4mm diameter
opening apertures to separate solids from liquids. The Storm King shall be self-activating and
shall not require instrumentation or external power. The Storm King shall be reliable, essentially
non-clogging, self-cleansing and contain no moving or interchangeable parts,

DESIGN SPECIFICATIONS

A. Performance ObJective: The Storm King shall treat combined sewage to primary
treatment levels while removing gross solids, grit, sand, silts and sediment, and
floatable debris greater than 4mm in two directions while providing in vessel
disinfection. The equipment shall require no external power source and shall have no
moving parts. All captured pollutants (both floatable and settleable solids), shall be
removed from a centrally located sump within the separator or via gravity. The Storm
King shall provide an induced hydrodynamic mixing regime in the unit with sufficient
detention time conducive for high rate disinfection using sodium hypochlorite.

B. Grading Curve - Particle Settling Veloclty vs. Percent Finer

N{

a0l

7t.t

- 6Cr

c
I r0{

A rAt

30t{

:0i.

Ihrlgn Gndlng - U8A Smrll Cetdmrnt
I Cot

I ota

0i{
0 0l 0l

SVlcn/rl

Hydro International (Wet Weather), 94 Hutchins Drive, Portland ME 04102
Tef: (207) 756-6200 Fax: (207) 756-6212 Web: www.hvdro-int com



Total Suspended Solids Reduction
Total Gross BODs Reduction
Effluent Fecal/E. coli Concentration

95% of 106 micron

Page | 2

C. Treatment Target

D. Design Griteria

1. Peak Design Inflow Rate
2. Spill Flow Rate
3. Underflow Rate
4. Number of Units
5. Chamber Diameter
6. Inlet Pipe Diameter
7. Underflow Pipe Diameter
L Overspill Pipe Diameter
9. Separator Headloss at Peak Design Inflow Rate
10. Siphon Driving Head
11. Predicted TSS Rernoval Efficiency
12. Storage Volume before Discharge
13. Bacteria Removalfrom Underflow
14. Maximum lnfluent Bacteria Concentration
15. NaCIO Feedrate at Peak Design Flow
16. Approximate in Vessel Detention Time

12.00 mgd
11,10 mgd
0.90 mgd

1 No.
30 ft.
30 in.
8 in.
6 in.
6 in.

48 in.
50 Yo

86,500 gallons
75 0k

2.0x106 cfu/100m1
15.36 mg/L

9.5 minutes

MATERIALS

A. Unless othenrise noted, the Storm King components and fixing accessories shall be
fabricated from 316 stainless steel. The Swirl Cleanse perforated screen shall be
fabricated in polymer coated 316 stainless steel. The support frame shall be fabricated
in galvanized carbon steel. The treatment device shall be shipped to the site,
preassembled to the maximum extent possible. Final assembly of the bolted
connections shall be the responsibility of the General Contractor.

B. All welding shall conform to the most recent standards of the American Welding
Society and American Society of Mechanical Engineers (ASME).

C. The device shall be designed to withstand all loadings which may occur during
fabrication, shipping, installation, and operation of the equipment.

D. The internal components shall be supplied with all weld spatter and flux residue
removed, all rough and uneven welds ground smooth, and shall be free of any sharp
edges. Components shall have an acid washed surface finish.

E. All supporting materials shall be installed so as not to impede the smooth circular
within the unit.

Hydro International (Wet Weather), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax'. (207)756-6212 Web: www,hydro-int.com

flo

C



Page | 3

Hydro International (WctWeather), 94 Hutchins Drlw, Portland ME 04102
Tel: (207) 75F6200 Fax: (207) 756-6212 Webr www.hydro-int.com

F.

G.

H.

Interior tank walls and all benching shall be filleted to form a srnooth cylindrical surface.

Superstructure shall be reinforced concrete supplied by the General Contractor.

The Swirl Cleanse component shall capture floatables and neutrally buoyant materials,
The Swirl Cleanse shall be back washed automatically by an air-regulated siphon
located in the overflow channel. Floatables retained on the screen shall be washed to
the center and discharged through the center overspill pipe.

The Swirl Cleanse screen to be 14 gauge (minimum) grade 316 stainless steel
punched plate containing 6mm holes with 51% open area (flat panel). Each plate is
then shaped to fit the chamber and covered in a pol$hene or powder coat (black)
approximately 1mm (1/32 inch) thick reducing the aperture size to 4mm (1/6 inch).
The screen will incorporate approxirnately an I degree slope towards the screenings
removaloutlet,
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HvdroB
Inte?national 

==
Storm King@
Sedimentation, Screening, & Disinfection in One Device

Product Profile
The Storm Kingo is an advanced hydrodynamic vortex separator thal incorporales an optional self-cleansing, non-powered Swirl Cleanse
screening system to provide screening to 4mm in diameter. The Storm KlngP is a proven technology which combines grit removal, primary
treatment eguivalency (TSS and BOD removal), floatables control and in-vessel disinfection within a single unit process. The system is
ideal for satellite or centralized treatment at overflow siles because it is self-activating, has no moving parts and requires no power to
separate solids,

Applications Advantages
. Floalables control, primary treatment equivalency and disinfection of

combined sewer overflows (CSOs) and wet weather induced flows

. Remote or unmanned lreatment facilities

. Treatment of excess wet w€ath€r flows at centralized facilities or POTWs

. Retrofit or new wet w€ather treatment facilities

. Preliminary treatmenl prior to storage or equalization

How it Works

No power and no moving parts

Self-activating with a small footprint

Fine grit removal and primary treatment equivalency

Combines three unit processes in a single device

Higher effluent slandards can be achleved with the
addition of coagulants and flocculants

Captured malerial returned to sanitary flow thereby
eliminating the need for residuals handling capabilities
al remole sit€s

Flow is intrcduced tangentially into the eide of the Stom KingP banel causing lhe contonts to rotate slowly about the vertical axis. The flow
spirals down the perimeter allowing solids lo settle out by gravity. This process is aided by rotary forces, shear forcas and drag forces at the
boundary layer on thd wall and bree of the vessel.

The internal components direct the meln flow away from the perimeter snd back up the middle of the vessel as a broad spiraling column,
mtating at a slower velocity than the outer downward frow. A dlp plate locates the shear zone, ihe interface between the outer doamward
circrrlation and the Inner upward circulation, where a marked difiercnce in velodty enoourages further solids separation. Settled solids are
directed to the helical channel located under the cent€r cone and are conveyed out of the main chamber through the underllow outlet.

The flour pass€s down thrcugh the Swlrl Gleanse screen which captur€s ell floatables and neutrally buoyant material greater than 4mm in
diameter. The air regulatad slphon provides an efieclive backwash mechanism to prevent the screen from blinding. Screened eflluent is

discharyed into a receiving wst€rcourse, a
storag€ facillty, or contlnues on to recelve
further treatment. (light blue arrow).

The collecied screenings and settled solids
from the undedlow are pumped or gravity fed
from the base of lhe unlt end retumed to the
sanltary flow to continue on to the was{eurater
treatment facility.

Seean Claaning Siplrcn

Pipa
OulldI

ScJ'Een Ch€mDer

Dip Plate

Trealmenl fuea

thln the
icals such
ic Acid, or
m diverslon

structuro or lnto the lnlet pipe of the vessel.
The spiraling action Integral to the systom cen'l
combined with the prediclable flow path of cone
the saparetor allows the unit to comblns its
solids and grit removal duties wtth disinfection.
DEchlorination (lf applicable) ls performed at
the dischaqe of the siphon.

So/ds
Handling

Pump

www.hydro-int.com Tel: (866) 615 8130



Performance
. Screening to 4mm in diameter

. Proven high rate disinfection in less than 8 minutes

Disinfection
The Storm KingP has a long history of providing protection to
water@urses. However, it is not widely known that the Storm Kingo
can provide solids removal and disinfeclion in the same vessel.
Taking advantage of lhe s€parator's complex flow paths created
by the unique internal componenls, the Storm Kingo can provide
excellent efficiencies while occupying less than 30% of the area
required for conventional disinfection solulions.

The Storm Kingo is able to achieve 3 to 4 log kills of lotal or fecal
coliform bacteria within an I minute hydraulic retention time
and handle commonly available disinfectants such as Sodium
Hypochlorite, Peracetic Acid, or Chlorine Dioxide.

r ,, t:

CFD simulalion showing predictad lecal colilorm kills in
Storm Kng' (survival color code: Red is a/ive and blue is doadl

Chlorine Dosing Rate Comparison

Mixed Tank

Stom Kng'

Comparisons ol Disinleclion Area Required for
Stcrm King! and Conventional Disinleclion Tanks

Maintenance
The Storm Kingo with Swirl Cleanse has no moving
parts and gpically requires no higher maintenance
commitment than the sewer system In which it is placed.

The maintenance requirement is dependent upon lhe
influent characteristics, which in turn are dependent upon
the nature of the contributing system.

Once the device has been brought on-line, the Storm
Kingo and Swirl Cleanse screen should be visually
inspected afler the first two spill events. After the initial
inspections, visual inspection of lhe oquipmenl should be
carried out twice per year, or as deemed appropriale for
the location.--.,.rrr$[N

Hydro International - Wet Weather / CSO Solutions' 2925 NW Aloclek #140 ' Hillsboro, OR 97124 ' (866) 615 8130 ' V14.1
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name shown on FoRM LTCP-EZ

Clty of tuqwme - Mnbipd Aultnrlly of lha City of McKeesport

Schedule 6.

AFFORD

(FoRil LTCP.EZ)

Cunent

Gosls

ProJecled

Gosts

(Cunent

Dollars)

Total Gosts

Cost Per

Household

Median

Household

lncome

Overall Net

Debt

Unemploy-

msnt Rate

12 ResidentialI/VWI flow (MGO). See rnslrucfibns

13 Total WWT flow (MGD). See rnslructbns

14 Fraction of total WWT flow atributable to residential users. DrUde line 12 by line 13,

15 Residenliaf share of tolal casls. Mulitply line 11 by line 14,

16 Number of households in service area. See rhslructbns,

1t Cost Per Household (CPH). Drvide line 15 by line 16.

18 Census Year MHl, See instrucfions.

19 MHI adjustment factor. See tnsfrucfons.

20 Adlusted MHl, line 18 bv llne 19,

Resfdential 21 AnnualV\MT/CSO control CPH as 7o adjusted MHl, Drvrde line 17 by lirc 20, then multiply by 100.

fndicator 22 Residential Indlcator. See inslrucltons.

Bond Rating 23 a Date of most recent general obligation bond

b Rating agency (Mood/s or Standad and Poois)

c Rating (Moody's Aaa-C or Standard and Poo/s AM-D)

24 a Date of most recent revenue (walet or sewer) bond

b Rating agency (Moody's or Standard and Poo/s)

c Bond insurance (YesiNo)

d Rating (Moody's Aaa-C or Standard and Poois MA-D)

25 Bond Benchmark. See inslrucfions.

Schedule 6, CSO AFFORDABILITY

D Aftach to FORM LTCP-EZ

'l Annual operations and maintenance expenses (excluding depreciation). See rhsfrucfions.

2 Annual debt service (principal and interest), See insfructions,

3 Gurrcnt Cosls. Addlrnes 1 and 2.

4 Projec{ed annual operations and maintenance expenses (excluding depreciation). See rnstructibns.

5 Present value adjustment factor. See rhsfruclions,

6 Present value of projected costs.Multiply line 4 by line 5.

7 Prolected debt costs. See msfrucfions.

I Annualization factor. See insfruclions.

9 Annualdebt seruice (principal and interest)for proiected WWT tacilities and CSO conUols,

Muftiply line 7 by line 8,

10 Profected Cottt. Add lines 6and9.

11 Total current and projected WWI and CSO costs. Add lines 3 and 10

26 Direct net debt (G,0. bonds exduding double-baneled bonds). See inslructbns.

27 Debt of overlapping entities (proporlionate share of multijurisdictional debt) See rnsfruclrbns.

28 Overall net debt. Add lines 26 and 27.

29 Full market gopefty value (MPV). See rhslrucllons.

30 Overall net debt as a percenl of full MPV. Divide line 28 by line 29, then nultiply by 100,

3l Net Debt Benchmark. Sea r,nsfrucfons

32 Unemployment rate for permittee service area. See lhsfruclbns,

Source; Gensus 2008-2012 Anerican Community Suvey

33 Unemployment rate for permitee's county (use if permittee's rate is unavailable). See instruclrbns,

Sourcer Census 2008-2012 Amerlcan Community Survey

34 Average national unempbyment rate. See rhslrucfions.

Sourue; Census 2008-2012 Ameilcen Community Suruey

Rate Benchmark, See inshucflons,



Schedulc 6.

AFFORD

(F0Rlil LTCP.E4

Median

Household

lncome

Financial

Management

lndlcators

Property Tax

and Collectlon

Rate

3l

Schedule 6. AFFORD - CSO Affordability

> Attach to FORM LTCP-EZ

36 fvfedian household incorne - permitlee, Copy from line 20,

Source: Cansus 2008-2012 Anerhan Communlty Suney

Census Year national MHl. See rnslrucfions,

Source; Census 2008-2012 Anerlcan Communlty Suley
MHI adjustrnenl laclor. Copy fron line 19.

Adjusted national MHl, Mulliply line 37 by lina 38.

MHI Benchmark. See rhslruclions,

Full markel value of real property. Copyfrom llna 29.

Property lax revenues. See insfuclions.

Property lax revenues as a percent ol full MPV, Durde line 42 by line 41, then nulliply by 100.

Tax Benchmark, See mstruclions.

Property Taxes Levied. See ihslrucfrbns.

Property Tax Revenue Collection Rate, Divrde line 42 by line 45, then nultiply by 100,

Collection Rrts Benchma*. See mslructons.

and conesponding score Bonchm.rk

a Bond Rating. From fine 25,

b Net Debt. Fron line 31.

c Unempfoymenl Rate. Fron line 35.

d Median Househofd lncwre, From line 40.

e Property Tax. Fron line 44.

I Colfection Rate. Fron line 47.

g Sun Sum upscorcs

Permitlee indicators score, Drvrde line 489 by number of scoms.

Permlttee Flnanclal Capabilig Indicators Benchmark. See inslrucllons.

Residenfal indicator benchmark. Copy lron line 22.

Flnanclal Capabllfry (Hlgh Burden, Medium Burden, or Low Burden). Soe rnstrucfrons.

38

39

40

t1

42

43

u
45

46

47

49

50

51

52

name shown on FORM LTCP-EZ

Clty of Duquene - Muni@ Au|r,rlty of tln &y of MaKasport

ALTEil{ATMI
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Community name shown on FORM LTCP-EZ

Ctty of Duquane - Munlclpal Adlndty of the Cfty ot thKecryil

Schedule 6.

AFFORD

(F0RM LTCP.EZ)

Current

Costs

Projected

Gosls

(Current

Dollars)

Total Costs

Cost Per

Household

Median

Household

lncome

OverallNet

Debt

Unemploy-

ment Rate

Schedule 6. CS0 AFFORDABILITY
Attachment

Sequence # 06

12 ResidentialWWT flow (MGD). See tnstnrclions

13 Total WWT flow (MGD). See inslruclions

14 Fraction of total WWT flow attributable to residential users. Divide line 12 by line 13.

15 Residentialshate of totalcosls. Multlply/tne 11 by line 14,

16 Number of households in service area. See rhstrucfions.

17 Gost Per Household lCPHl. Divide line 15 by line 16.

Census Year MHl. See rnstrucftbns.

MHI adjushnent factor, See inslruclrons.

MHI line 18 bv line 19.

Residentiaf 21 Annual WWT/CSO control CPH as % adjusled MHl. Divide line 17 by line 20, then muftiply by |ffi.

lndicator 22 Residential Indicator. See thslrucltbns,

Bond Rating 23 a Date of most recent general obligation bond

b Rating agency (Moody's or Standard and Poo/s)

c Rating (Moody's Aaa-C or Standard and Poo/s AAA-D)

24 a Date ol mosl recent revenue (water or sewer) bond

b Rating agency (Moody's or Standard and Poo/s)

c Bond insurance (YesNo)

d Rating (Moody's Aaa-C or Standard and Poo/s AM-D)

25 Bond Benchmark. See inslrucilbns.

18

19

20

) Attach to FORM LTCP-EZ

1 Annual operations and maintenance expenses (excluding depreciation). See insfructlons,

2 Annual debt service (principal and interest). See ihsfruclbns.

3 CurrentCosts.Addllnes 1 and 2,

4

5

6

7

I
I

Projected annual operations and maintenance expenses (excluding depreciation). See

Presenl value adjushnent factor, See rhstructbns,

Present vafue of projected costs. Mulflply /ine 4 by line 5.

Projected debt costs. See inslructions.

Annualization factor. Sae rnsfrucfons.

Annual debt service (principal and interesl) for projected WWT facilities and CSO conlrols,

Muftiply line 7 by line 8.

10 Projected Cosls. Add lines 6 and 9.

11 Total current and projected WWT and CSO coste, Add lines 3 and 10

26 Direct net debl (G.0. bonds excluding double-baneled bonds). See instruclions,

27 Debt of overlapping entities (proportionate share of multijurisdictional debt). See rnstrucfions.

28 Overall net debt . Add lines 26 and 27.

29 Full maftet property value (MPV). See insfrucfions.

30 Overall net debt as a percent of full MPV. Divide line 28 hy line 29, then muftiply by 100.

31 Net Debt Benchmark. See rhslrucilons

32 Unemployment rate for permittee service area. See tnslrucfrbns.

Source; Census 2008-2012 Anerican CommuniV Suruey

33 Unemployment rate for permitee's county (use if permittee's rate is unavailable), See tnslruclions,

Source: Census 2008-2012 Anerican Communlly Survey

34 Average national unemployment rate, See inslructlons.

Source: Census 2008-2012 American Communily Survey

35U Rate Benchmark. See lnslrucfions.



Schedule 6.

AFFORD

(FORM LTCP.UI

Median

Household

lncome

Financial

Management

lndicators

Property Tar

and Collection

Rate

Schedule 6. AFFORD - CSO Affordability

P Attach to FORM LTCP-EZ

36 Median household income - permittee. Copy frcm line 20,

Source; Census 2008-2012 Anerlcan Community Survey

Census Year national MHl. See insfrucllons.

Source: Census 2008-2012 Anuican Communlly Survey

MHI adjustment factor. Copy from line 19

Adjusted national MHl, Mull'tply line 37 by line 38.

MHI Benchmark. See inslrucfions.

Fulf ma*et value of real property, Copy hom line 29,

Property tax revenues, See hslrucfions.

Property tax revenues as a percent of lull MPV. Divrde ihe 42 by l,lne 41, then mulliply by 100.

Tax Benchmark. See lnstrucfions.

Property Taxes Levied. See rnstrwtions,

Property Tax Revenue Colleclion Rale, Divide line 42 by line 45, then multiply by 100,

Collection Rate Benchmark, See insfrucfrbns.

Matrix Score 48 Enter benchmark and conesponding score

a Bond Rating. Fromline25.

b Net Debt. Fron line 31.

c Unemployment Rate. Fron line 35.

d lledian Household Income. Fron line 40.

e Property Iax. From line 44,

f Collection Rde. From line 47.

g Sum. Sum up sco/es.

38

39

40

4',1

42

43

44

45

46

47

49

50

5t
52

Bonchmrrk Scorc

Permittee indicators score. Dride line 489 by number of scores,

Permittee Financial Capabilig Indicators Benchmark. See,hslrucl,bns.

Residential indicator benchmail. Copy from line 22.

Flnancial Burden, Medium Burden, or Low Burden). See inslrucfibns.

name shown on FORM LTCP-EZ |NPDES number

CIty of Dquwne - Mwticipal Adtnrity of the Clty ol tkKeesport
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name$hown on FORM LTCP-EZ INPDES number

of Dtgwsne -Wnidpd hlhwity of tteQ'ty of ttcKeesport

Schedule 6.

AFFORD

(F0RM LTCP.EZI

Current

Costs

Projected

Costs

(Curent

Dollars)

Total Costg

Cost Per

Household

Median

Household

Income

OverallNet

Debt

Unemploy.

ment Rate

Schedule 6. CS0 AFFORDABILITY

) Attach to F0RM LTCP-EZ

1 Annual operalions and maintenance expenses (excluding depreciation), See inslruclrons.

2 Annualdebt service (principal and interest). See rnstrucfibns.

3 Current Costs. Add /lnes 1 and 2.

4

5

6

f
8

9

Projected annual operations and maintenance expenses (excluding deprecialion). See

Present value adjustmenl factor. See inslrucfibns,

Presentvafue of prolected cosls. Multiply line 4 by line 5.

Projected debt costs. See rnsfrucllons,

Annualization factor. See inslrucfions.

Annual debt service (principal and interest) for projected WWT facilities and CSO conkols.

Multiply line 7 by line L

10 Projec{ed Costs. Add /rnes 6 and 9.

11 Total current and projected WWT and GSO costs, Add lines 3 and 10

12 Residential \MffI llow (MGD). See tnslructlons

13 Total V\MT flow (MGD), See jnslrucfons

'14 Fraction of total tAtrlfl flow attribulable to residential users, Dfuide line 12 by line 13.

15 Residential share of total costs, Mulrtply lne 11 by line 14.

1 5 Number of households in service area, See instructbns.

1t Cost Per Household (CPH), Dnde line 15 by line 16.

Census Year MHl, See inslrucfions.

MHI adjustment factor. See instructlons,

MHI. line 18 bv line 19.

Attachment

Sequence # 06

1E

19

20

Residentiaf 21 AnnualWWT/CSO conkol CPH as % adjusted MHl. Dlvrde line 17 by line 20,lhen nulliply by

lndicator 22 Reeidential Indicator. See rtrstrucfions.

Bond Rating 23 a Date of most recent general obligation bond

b Rating agency (Moody's or Standard and Poo/s)

c Rating (Moody's Aaa-C or Standard and Poo/s MA-D)

24 a Date of most recent revenue (water or sewer) bond

b Rating agency (Moody's or Standard and Poor's)

c Bond insurance (Yes/No)

d Rating (Moody's Aaa-C or Slandard and Poo/s MA-D)

25 Bond Benchmark. See lnstructlons.

26 Direct netdebt (G.0. bonds excluding double-baneled bonds), See rnslruclions,

27 Debt of overlapping entilies (proportionale share of multilurisdictronal debt). See inslruclrbns.

28 Overafl netdebl. Add lines26 and 27,

29 Fufl market property value (MPV). See lnstructions.

30 Overafl net debt as a percent of full MPV. Divide line 28 by line 29,lhen nuftiply by 100.

31 Net Debt Benchmark. See lnstruclions

32 Unemployment rate for permitlee service area. See tnslructions.

Source; Census 2008-2012 Amerlcan Communlty Swvey

Unemploymenl rate for permitee's counly (use if permittee's rate is unavailable). See rnstrucllons,

Source: Census 2008-2012 Americen Community Survey

Average national unemployment rate. Sse lnstrucfions.

Source; Census 2008-2012 Anerican Community Suwey

Unemplovment Rate Benchmark. See rhslruclions,

33

34

35



Schedule 0.

AFFORD

(FoRM LTCP.EZ)

Median

Household

lncome

Financial

Management

lndicators

Property Tu
and Gollection

Rate

Schedule 6. AFFORD. CSO Affordability

! Atlach to FORM LTCP-EZ

Median household income - permittee. Copy from line 20.

Source: Census 2008-2012 Anuican Comnuni9 Survey

Census Year nalional MHl. See insfructlons.

Soume: Census 2008-2012_!U-erican Conmunl9 Survey 
_

38 MHI adjustment laclor. hpy hom line 19.

39 Adjusted national l,AHl. Muftiply line 37 by line 38

{0 MHI Benchmark. See inslructions

Fuff market value of real property, Copy fron line 29.

Property tax revenues. See lnslructlons.

Properly tax revenues as a percent of full MPY . Divide line 42 by line 41, then multiply by 100.

Tax Benchmark. See rnsfrucfions.

45 Property Taxes Levied, See rnslrucfons.

46 Property Tax Revenue Collection Rate. Drrde line 42 by line 45, then multiply by 100,

4l Collection Rate Benchma*. See tnsfrucftbns.

Mattix Score 48 Enter benchmark and Benchma* Score

a Bond Rating, From line 25.

b NetDebt. FromlineSl.

c Unemployment Rate. Frcm line 35.

d Median Household Income. From line 40.

e Property Tax. Fmm line 44.

f Colfeclion Rale, Frcn line 47.

g Sum. Sum up scores.

Permittee indicators score. Diuide line 489 by number of scores.

Permittee Financial Capability Indicators Benchmart. See instruclions.

Residentiaf indicator benchmark, Copy lrom line 22.

Financial (High Burden, Medium Burden, or Low Burden) . See rnsfructions.

36

37

41

42

43

M

19

50

51

52

name shourn on FORM LTCP-EZ

ol Dqwsne - Munieipd Authwtty of the Cily of tlcKaeripft
ALTffiNATNES



PAWC RESPONSE TO
TUS.17

[Attachment 3]



MuT.IIc!PAT AUIHORITY OF TXC CITY Or MCKECSPORT

BonouGH OF DNEVOSBU RG

Comblned Sewer Syslem
Lons Term 

:::T:J ;;ll

}<LH
trf.lGlNF'Ef<S. lN(:
5l73 ClmnBEtrs RUN RoAD
Prrrssunon, PA 15205-9733



3.0

4.0

5.0

6.0

7.0

1.0

2.0

8.0

9.0

MUNICIPAL AUTHORITY OF THE CITY OF MCKEESPORT

BOROUGH OF DRAVOSBURG

COMBINED SEWER SYSTEM LONG TERM CONTROL PLAN
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1.0 EXECUTIVE SUMMARY

The Long-Term Control Ptan (LTCP) was completed in order to address wastewater treatment
plant (WWTP) and combined sewer system (CSS) upgrades necessary to meet Federal and Statc
regulatory requirements. The goal of the LTCP is to decrease volumc of combined sewage

overflows on an annual basis and subsccluentlv, increase tlre volume tlrat receives treatment at
the WWTP.

The focus of this LTCP update is to;

1. Develop WWTP design loadings required in order to address combined sewer overflow
(CSO) regulatory requircments.

Evaluate the capacity of the existing Borough of Dravosburg WWTP processes relative
to design loadings.

3. Complete evaluation of fe'asible alternatives developed to address \ /VVTP process
deficiencies relative to design lt'radings.

It was determined tlrat no CS.S upgrades are required to convey the 1O-year,24-hour design
storm flow while maintaining greater than 85% capture of all combined flow during a typical
year, given a frec discharge at the WWTP pump station. Detailed evaluation rvas completed for
two (2) alternatives.

. Alternative 1 - Modify existing WWTP to Seqtrencing Batch Rcactor (SBR).

o Altemative 2 - Pump Station to MACM WWTP + existing tanks as flow storage,

Detailed evaluation of thc proposed alternatives led to the recommendation of Alternative 2 for
Borough's I-TCP upgrades. Thc total cstimated project cost is $5,503,000. This altemative is
recommended for the following reasons:

Alternative 1 project cost is $3,371,000 more than the rc'comnrended Alternative 2.

Alternative 2 c-liminates operation anrl maintenance recluircmcnts of a WWTP.

l'.'r |r 1ri ,\,r'",l, "')-Il,''i\.1 h'.., r'
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The following LTCP schedule is proposed.

*DEP LTCP approval and Part II Permit dates are beyond the conhol of the Borough and KLFI,
therefore schedule dates will be adjusted based on actual DEP milestone completion dates.

Mileetone Date
Submit draft LTCP September 1,2014

SUbMit fiNAI LTCP With MACM ACT 537 November 1,2015

DEP approval of LTCP and ACT 537 Ianuarv l,2016
Obtain funding for design related services January 1,2077

Begin design of upgrades January 1,2077

Applv for MACM WWTP re-rate Iulv 7,2077

Applv for Part II Permit for Dump station Iulv 1, 2018

Receive Part ll Permit for pump station January'1,2079
Obtain funding for construction January '1,,202"1

Begin construction for CSS upgrades March 1,202"1

Complete construction March 1,2023
Submit oost construction comoliance monitorins plan September 1,,2023

Mur'crDJ Aulh0.rty of the Crtr'irr ['lchee:port
Borrru'lr of DravossurE Lcnq Term tlcflrol Plin
Rei No :lLl-\ 1 Auitu:i! fl I I
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2.0 INTRODUCTION

2.1 BACKGROUND

The Borough of Dravosburg is located in Alleghcny County, l'ennsvlvania; it is situated along
the Monongahela lliver. Thc population rvas 1,792 at the 2010 Census, For all intents and
purposes, 100"/o of the Borough is provided scwcr service and the scrvice area does not gcl

beyond the corporatc Iimits. Tlre Borough's combined sewer systc.nr (CSS) presently scrves 509

customers. Utilizing thc U.S. Census data for 2010, which indicates an average of 2.01 persons

per household, it is estimated that the WWTP serves approximately 1,224 persons. The WWTP
is located in the eastem area of Dravosburg and discharges directly into the Monongahela
Rive-r. Thc plant is owned by the Municipal Ar,rthority of the City of McKeesport and operatcd
under NPDES Permit No. PA0028401.

The Borough has sclcctcd to r.rtilize the EPA CSO Corrtrol Policy "presumpbion" approach
criteria ii throrrgh their Long Term Control Plan (LTCP) process. The criteria are as follows:

"Tlrc eliminntirtn ttr cnlttw'e .for f rentnenf of tto lass thnn 85% by aolunrc of coniltined

sexunge cttllected in the CSS during precipitntion eacnts on n sllsfant-zuide nnnnl nuung3

bnsis. "

In order to assess the overflow volumes relative to total CSS conveyance on an annual ave.rage

basis, the Borouglr completed a system characterization survey, a comprehensive flow
monitoring study (from January 1,2073 through fuly 1, 2073), and computer modcling, utilizing
SWMM, of CSS lrydraulic and l"rydrologic characteristics. The results of the flow monitoring and
modeling strrdy are describcd through this report.

This report will summarizc scwer system upgrades/modifications requirc.cl in order to allow for
the "presumption" approach criteria to be met.

The monitoring and modeling established peak flovr, instantaneous flow as 3.812 MGD, based

on 10-year, 24-hour rain event witlr no manhole overflows. This pe'ak flow value is far in excess

of thc cxisting WWTI"s peak capacity, but the system n'as capable of conveying the flow to thc

WWTP. Thc.refore, no sewer systcm up2;racies or modifications will be neccssary to meet tlre.

EPA CSO Conhol Policv,

Tlre focus of this Long-Tcrm Control Plan is to:

1. Develop WWTP design loaclings rccluired in order to ac{clress combinet-l sr'lvcr rrverflow
(CSO) regr; I a tory recl ttircme'nts.

2. Evaluate tlre capacity of thc. cxistirrg Borough of Dravosbr.rrg IVWTI' processes rc'lativr.

to design loadirrgs.

t<t_H



3. Complete evaluation of feasible altematives developed to address IA/WTP process
deficiencies relative to design loadings.

2.2 DOCUMENT INTENTION

This document is intended for planning purposes only. Evaluation of specific processes is
limited to conlirning feasibility and estimaring planning level project costs" Once this LTCP
update report is approved, the basis of design srudy can commence. This shrdy will focus on
the process modeling detailed equipment evaluatiorl and development of process conhol logic
for the recommended altemative. The Basis of Design Report will serve as the basis for all
design phase work.

Municrpal Authofity Df the Crty Ff McKeesoort
Eorough of Dravosburg Long Term Contrcl Plan
Rer No,- 2rS6l Auoust :0 lJ
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3.0 SYSTEM CHARACTERIZATION

3.1 SERVICE AREA

The Borough of Dravosburg presently serves 609 customers. The system includes 8.5 miles of
interceptor and collector sewers, two (2) pump stations, and one (1) diversion chamber, and two
(2) CSO outfalls. The only un-sewered service areas are in the northern section of Pittsburgh-
McKeesport Boulevard from Sixth Street to Bettis Road, Luscombe Lane, and the homes around
Sandy Lake. The Borough's collection system is split into the following sewersheds:

Dravosburg Sewersheds

Table 3.1.

Sewershed Flow Type Location from WWTP

Dravosburg Combined North

Bettis Road Sanitary

Sanitary

North-Eastern

Richland Ave North-Western

Scott Drive Sanitary

Sanitary

Western

Clay Street Eastern

3.2 DIVERSION CHAMBERS

The CSS includes two (2) CSO outfalls, The CSO identification numbers and locations are listed

in Table 3,2 below. The locations of these CSO's are shown on the drawing set included in
Appendix A.

Dravosburg CSO's

Table 3.2

CSO ID No. Location Comments

001

002

WWTP

Alons SR 837 at WWTP

WWTP Outfall
Diversion Chamber to WWTP Outfall

Mi,ni. D,rl Artiontr'jrr,'o C 1/:l t\l(heEifl':r'
Bo,,-ugh:f Qr;ro.:f,,rr; Ln'e Terx lli,.t f, Pilrn
RC. Nr:: :r t-i,1 AU,J! tt - r I I
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3.3 PUMP STATIONS

The Dravosburg sewage collection system and WWTP has two (2) pump stations. The first is the
Bettis Road Pump Stabion which coUects sanitary only flow from the north-central portion of thc
Borough. The pump station houses two (2) identical pumps rated for 0.252 MGD (175 GPM) at
75-fcet total dynamic head (TDH).

There is a second pump station located at the headworks of the plant. The influent station
pumps flow from the wet well to the grit chamber influent channel, The ptrmp station has three
(3) dry-pit submersible pumps. Two (2) of the pumps are identical, rated at 0.575 MGD (400

GPM)at 3l-fect TDH. The third purnp is rated for 0.72 MGD (500 GPM) at 33-feet TDH.

During wet weather flow, the two (2) smaller pumps produce the same flow ratc as thc singlc
larger pump. The WWTP is rated for an averagc flow rate of 0.48 MGD, and wet wcather flow
equal to 1.5 times average, or 032 MGD.

3.3.1 Interceptor Sewer

The Dravosburg conveyance system consists of the following.

Dravosburg Conveyance System

Table 3.3

Pipe Diameter
linchesl

Length

lfeetl
8 24,577

10 7,957

72 7,396
lc 320

18 2,376

20 360
24 l,M0
60 428

72 2,227

Brick lieeshaoe 613

6-irrch Forcemain 1,100

Total lfeet] 48,794

Total lmiles] 9.24

A copy of the Dravosburg field survey data is included in Appendix B.

KL?



3.4

Flow monitoring and SWMM modeling was completed for the Borough's CSS. It was
determined that no upgrades are required within the system to allow for conveyance of the
peak core flow,&9o/o capfure, and no manhole overflows given lO-year,24-hour rain event and a

free discharge at the WWTP pump station.

Mufilcrpal Aulho/lly ol lhe Crly ol McKee6pn n 7
Borr:ugh ol Oravosburg Long Term Corllrol Plan
Rel No 120-53 Augusl20l.l
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4.0 FLOW MONITORING STUDY

4.1 SITE SELECTION

FIow monitoring site locations were selected based on thcir importancc in the collection systcm.
Meters were installed and maintained by Drnach Environmc'ntal, Inc, (DE). Monitoring sitcs

were selected to ensure ail areas of the system were accounted for. In total, five (5) meters wcrc
required to account for all flow. These areas are as foll<lws:

o Scott Drive Area (West)
. CIay Street Area(East)
o Bettis Itoad Area (North East)

. Richland Avenue Area (North Wcst)
r Total North Area

The total north arca meter accounted for the Bettis l{oad area, Richland Avenue area, arrd the

remaining portion in thc center of Dravosburg. By subtracting the Bettis and Richland flows
from the total meter, the inflow from the center portion of Dravosburg was determinec-|, DE site
inspection forms are included in Appendix C, Table 4,1 sholvs the flow monitoring sites and

monitoring period.
Dravosburg Flow Monitoring Sites

Table 4.1

A map illustrating the metered areas of Dravosburg is includcd in Appcndix A.

4.2 EQUIPMENT DESCRIPTION

The meters ir-rstalled, by DE, for thc flow monitoring study vvere area-velocity (A-V) meters,

The A-V meters are capable of nrc-asuring hc-arl arrc{ flow vclocity ove-r the full range of scwe-r

flow, from frec-flow to surclrar6;ed as well as reverse flow.

I{ain gauges r"rtilizcd wr'rc tipping-bucket type.

Sites Location Monitorins Period Comments

M-3 Frr:nt of WWTP Januaryl-Junel,2073 Total North Arca

M.4A Behind 181 Duquesnc Avc Ianuarvl-Iune1,2013 Bettis I(oac{ Area

M-5 110 Maole Ave January1-Juncl,2013 Richland Avenue Area

M-6A Waslrinston Ave SlV of WWTI' Janu.rry I - June 1, 2013 Scott Drive Area

M-7A Cravcl road adiacent WWTP January I -June 1,2013 Clav Strcet Area

t< L F-l



4.3 FIELD QUALITY CONTROL

The A-V meters were installed, maintained, and downloaded by DE, Each site was visited on a
weekly basis in order to ensure that the equipment was functioning properly. 1'his approach
allowed for issues to be correctcd without significant loss of data and time.

4.4 OFFICE QUALITY ASSURANCE

Flow data provided to Dravosburg was reviewcc{ by KLH Engineers, Inc. (KLH) in order to

ensure that the data was reliable. Rcliability of flow data was evaluatec{ in terms of precision
and accuracy.

Precision. rcpeatability of measurements, is best evaluated through use of scattergraplrs. KLH
reviewed scattergraphs provided by DE in order to confirm that the data being provided had a

reasorrable level of precision. Drnach scattergraphs and hydrographs for the meter sites are

included in Appendix D.

Accuracy, how well meter values cornparL'to actual valucs, was also evaluated. This evaluation
is more clifficult given that the achral flow or velocities at any givcn timc are difficult to know
for certain. However, accuracy was evaluated from a magnitude standpoint, Comparisons of
total daily flows from the meter sites to the WWTP were madc as wcll as individual sitc
cvaluations with respect to hydraurlic evaluation tools such as Manning's Equation.

Thc data from all sites was determined by KLH to have reasonablc levcls of prccision ancl

accuracy and thcrefore the data was consiclered to be reliable for thc. purposcs of this study.

4.5 RAIN EVENT SUMMARY

The major rainfall monitoring began on January 7,2073 and endec{ on June 1, 2013. During this
time period three (3) significant rain cvents occurrcd. Thcsc events are listed in Table 4.2 below.

A significant rain event was defirred as ar1 event where rainfall dcpth was greater than or equal

to orrc inch.

Significant Rain Events

Table 4.2

Event No, Start Date End Date Duration [hrs] Depth [in]
1 U3012013 U3112013 22.25 r.08

2 212612013 2127t2013 24.75 101

3 411612013 411712013 8.75 r13

KLH



During this time period, the total rainfall depth was 1.3.08 inches. Annual average rainfall for
the National Oceanic and Atmospheric Administration (NOAA) McKeesport, PA site (nearest
rain gage sitie to Dravosburg) is 37.05 inches. The rainfall recorded during the monitoring
period is a slightly less dran the annual average rain event.

(13.08 inches) x (12 months/year) + (5 months) = 31.39 inches/year

Mun{crpat Authoflly ot lhe Crly ol McKeesporr 10
Boruugh of Dravosburg L([tg Term Corrlrol Plar
Ret No 220.53 Auqrsl2lll,l



5,0 COMBINED SEWER SYSTEM MODELING

5.1 METHODOLOGY

The Dravosburg CSS was modeled utilizing lnnovyze [rfoSWMM (SWMM). SWMM is a

dynamic rainfall-runoff simulation model used for single event or long-term (continuous)
simulation of runoff quantity and quality from primarily urban areas. The runoff component of
SWMM operates on a collection of sub-catchment areas that receive precipitation and generate

runoff and pollutant loads. The routing portion of SWMM transports this runoff through a

system of pipes, channels, storage/heatment devices, pumps, and regulators.

5.1.1 Model Hvdrolosy

There are three (3) major components of the total sewer flow in combined sewer system. Dry
weather flow (DWF) includes two components (groundwater infiltration and base wastewater
flow). The third component is runoff. Groundwater infiltration (GWI) represents groundwater
that enters the collecfion system through defective pipes, pipe joints, and leaking manhole walls
during dry weather. Base wastewater flow (BWWF) is the residential, industrial and

commercial flow discharged to the sewer system for collection and treatment. GWI and BWWF

together comprise the base flow, or dry weather portion of sewer flow. Runoff tepresents the

wct-weather contribution that enters a combined sewer system during and after a rainfall event.

Accurate dry weather flow plays an important role in hydrologic and hydraulic (H&H)
modeling. Dry weather flow loadings were determined through analysis of flow monitorinp5

data during dry weather days frorn each flow monitoring location as well as the total systerl
flow monitored at the WWTP. Hydrograph decomposition is the process of analyzing a total

rnonitored sewer flow hydrograph and estimating the three components of wastewater flow
(Runoff, BWWF and GWI). Hydrograph decomposition was performed using EPA Sanitary

Sewer Overflow Analysis and Planning (SSOAP) Toolbox. Although SSOAP Toolbox is mainly
used in sanitary sewer overflow analysis, its capability of hydrograph decomposition can also

be utilized in combined sewer overflow analysis. Figure 5.1 illustrates thc hydrograph

decomposition of monitored wastewater flow. The average base flow (BWWF and GWI) time
series is projected through the monitored wet weatlrer hydrograph. The area between the wet-
weather hydrograph and thc average base flow time series represents the Runoff volume,

[f ._,,] 1t-:l Airth6itr Or !.e Cr1i.:f I\f rhe+,r,:n 11
Bcr.:uq. cl Dr-t!r)s3Lig Ltrtq Ttl't (lfrlitfl Pr,ll)

Rdl 1.1.r ilr l-5 1 ArlL i'. -i. I I
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Figure 5.1

Hydrograph Decomposition of Total Monitored Flow

Generally, the dry weather flow varies with time in a day, with two peaks at about 7:00AM and
7:00PM, two bottoms at about 3:00AM and 3:00PM. The dry weather flows were loadcd in
corresponding upsheam manholes. Figure 5.2 shows the typical dry weather flow pattern.

Typical Dry Weather Flow Pattern
Figure 5.2
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Wct weathcr flows were simulated using lnfoSWMM by utilizing the RTK unit hydrograph
method. Figure 5.3 illustrates how SWMM generates three unit hydrographs based on the RTK
parameters lor a given unit rainfall input. It also demonstrates that the total RDII unit
hyclrograph is the summation of three individual unit hyc{rographs. The three unit hydrographs
can bc rclatcd with fast (first unit hydrograph), medium (second unit hydrograph), ancl slow
(third unit hydrograph) RDII responses typically observed in the sanitary sewer systcm. In
somc cases, only onc or two unit hydrographs arc rcquircd to adequatety define obscrved RDII
hydrographs.

The following general guidelirres shoulcl be folkrwed irr selecting tlre RTK parameters to ensure

tlrat the calculated IIDII hydrograph meets the goal of visual curve fitfings:

Total R value = Rr + Ilz + I{r, if all tlrr:ee unit hyt'lrographs used,

The T and K paramc.tcrs shoulc'l bc similar for rainfall cl,cnts for a given scwershed

tributary to thc. flow monitor sincc thc.y clc'pc.nci on thc gcomttry anri sr-wcr systenr

layout.
h all cases, Tr < T:r< Tr.

ln most cases, Kr < Kr < K.r.

TItt- rtc.ce-ssity to change T and K significantly for tr particular event to match tlre
trbservec'l flows is often a sign that tl"re. rainfall data beiug usc'd is not rcprcserrtative of
tlre rainfall th.rt [c'll over thc. basin for the. e'vent or the systcm expcrienccd operabional

challenges resultirrg in an alteret-l shape of the hydrograprh.

.,

Summation of Three Unit Hydrographs
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The event specific R-values will vary, generally being higher for wet antecedent
moishre condihions and lower for dryer antecedent conditions, Similarly, R-values will
typically be higher in a wet season.

T and K for the three triangular unit hydrograph should generally be within the ranges

shown in Table 5.1.

Ranges of Values for Unit Hydrograph Parameters
Table 5.1

Curve T (Hours) K
1 0.5-2 'I -2
2

3

3-5 2-3
5-10 3-7

5.1.2 Model Hvdraulics

Flows in the collection system, which include dry-weather flows and thc wet-weather flows, are

routed through the hyctraulic configuration of the model. The hydraulic configuratjon of a
model is the representation of thc various hydraulic elements of the system, which can broadly
be classified as nodes and links. Nodes in the model are the manholes, diversion chambers, wet
well, and outfalls, while the links are the conduits, orifices, diversion weirs, and pumps
connecting the nodes.

The purpose of a diversion chamber is to intercept ancl convey all of thc dry-weather flow, and
a regulated fraction of wet-weather flon, to the wastcwater treatment plant. The diverted dry-
and wet-weather flow is conveyed by a connector pipe to the interceptor, while wet-weather
flows in excess of the design capacity of the regulator are diverted through a diversion weir or
overflow pipe to a receiving stream. Wet wells are drainage system nodes that provide storage

volume. Physically they could represent storage facilities as small as a catch-basin or as large as

a lake. The volumetric properties of a storage unit are described by a fnnction or table of surface

area versus height. Outfalls are terminal nodes of the drainagc system used to define final
downstream boundaries under Dynamic Wave flow routing or discharge overflow to thc

receiving stream.

An orifice diversion structure is a modification of the clam structurc consisting of a fixed plate

or gate. At the entrance to the connector pipe, the gate or plate is dcsigned to place additional
l'rydraulic restrictions beyond that of the connector pipe on flow diverted to the interceptor.
Usually the incoming municipal pipe and the overflow pipe are the same size while the

connector pipe to tl're interceptor is smaller. As higher flows increase the hydraulic grade line
(HGL) or water level in the sfruchrre, wet-weather overflow in cxccss of the engineered

conveyance capacity of the regulator device and connector pipe is diverted through au outfall
pipe to a receiving stream. Pumps arc. [inks nsed to lift water to lriglrer elevations. A pump

curve clescribes the relation between a pump's flow rate zurd conditions at its inlct and outlet

nodes.
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Figure 5.4

Water Elevaton Profile: Node DV352 - WETWELL
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The Dravosburg interceptor system consists of north, west, and east sections with the treatment
plant in the south. Example profiles of the interceptor are shown in Figure 5.4.

Interceptor Profile Between Manhole DV352 and Outfall WWTP-OF

Hydraulic routing of dry and wet weatlrer flows was accomplished utillzing dynamic wave.

Dynamic wave is the full solution of the Saint-Venant Equations, which describe one-

dimensional unsteady flow thror-rgh conservation of mass and momentum. The dynamic wave

method is capable of estimating hydraulic parameters for free-flow, open channel with
backrn'ater effects, surcharged, full pipe, and reverse flow conditions. Although analysis

utilizing this metlrod is complex and time consuming, it is wr'il suited to CSS which are subject

to a varietv of hvdraulic conditions.
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5.2 MODEL DEVELOPMENT

The major characteristics of interceptors in tlre model, which include conduit length, size,

manhole invert, manholc. depth, were developed using KLH survey data. Unlike sub-catchment
hydrological paramctcrs, thc major characteri.stics of interceptors were decmcd fixed and were
not adjustccl during model validation pr()cess, unless reliable investigation showe'd tlrat thcrc
was an upd.rte for the manhole or cclnduit,

Additionally, field data collected by DE wcre uscd. Data collected by DE are manlrole

inspection with site photographs, precipitation data, and flow monitoring data.

Totally, the model contains 5 sub-catchments, 29 manhclle structures, 30 conduits, one (1) outfall
structurc, one (l) orifice, three (3) storage structure. Appendix E shows a system map of thc
Dravosburg model. Appendix F shows the model components dctails in text format.

VALIDATION

Model validation is the proccss of adjusting both hydrologic (flow development) and hydraulic
(flow rourting) variables to best match actual measured flow data. The result is a hydrologic and

hydraulic model of an existing collection system that best represents dry weather c<nrditions

and the flow rcsponscs to wct weather conditions and hydraulic grade tincs (HGL) witlrin the

scwer systcm. A properly validated lrydrologic and hydraulic model provides a valuable tool
for many types of analyses including simple capacity analyses and CSO alternatives evaluation.

The Dravosburg rnodel will be used as a predictive tool to charactcrize the sewage collection
system under existing and furture conditions. Thcrcforc, it is imperative that tlre model

accuratcly represents wastewater fkrws in the collection systcms. To calibrate the Dravosburg
rnodel, extensive basin-wide flow morritoring was conducted to collect tlre required data. This

data, once subjected to quality assurancc proccdures, was cornpared to the modelet{ response at

the monitored location-s. The model input parametcrs were then sr.rbject to validation to

facilitate a closer correlation betwccn thc observed data and tlre simr.rlated response.

5.3.1 Validation Criteria

Thc' accuracy of thc developed model durirrg lvet-r+'eather cvents is csscrrtial whc'n

recommending appropriate r,r,et-weather control facilitics. To makc sure that the model

accurately represents the best availablc- information, rigorous lvc't-weather validatiorr criteria

were applied to the Dravosburg nroclcl usirrg a large quarrtity of quality-assured monitoring

data,

Hyc{rologic validation was conducted for all of thc monitorccl sitc's to properly simulatc the

wet-weather respot'lse from tlre monitored scwc.rshcel. Hyc{rologic valiciatiou of a monitored

serverslrr.r-l was basccl on thc. maxintunr rrunrber t:f successfully nronitorc'rl wct-wcather evenls.

5.3
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The number of events used for validation depends on thc monitoring period and flow
monitoring quality.

Using time series plots, graphical comparisons were made of peak flow and volume for each

wet-weather event occurring during the validation period. Statistical cornparison plots were
developed to illustrate the goodness-of-fit between the modeled response and the monitored
data. For a large number of storm events monitored locabions, the simulated storm volumes and
peak flows vs. the corresponding monitored volumes and peak flows were plotted. Regression

plots were also generated to make statistical comparisons of the simulated flows and the
monitored flows. The statistics include a regression trendline of model results compared to the
metering results, a calculation of the slope and intercept of the trendline. An R-square value
calculation is performed to provide a measure of the models accuracy to predict flow
monitoring results, Storm events with missing, incomplete and/or errant flow monitoring data,

unreasonable responses in either the simulated flows or monitored flows or inaccurate or
unreasonable precipitabion data were identified and deemed "outliers." These outlier storm
events were deleted for the regression analysis, so they did not affect the results of the
regression analysis. The iterative process of optimizing the runoff and RDII parameters was

continued until the validation objectives were achieved.

While using any monitored flow data to validate a hydraulic model, the variability of the

monitored data needs to be considered. This is to say that even under optimal conditions within
a monitoring manhole, the accuracy of monitored data is typically +/-10 percent, and thc
variability can be higher in a hydraulically challenged site such as high velocities, surface
Lurbulence and varying backwater interferences, Depending on the hydraulic conditions
present at a monitoring site, there can be ample variation in the performance of a monitoring
site in terms of flow monitoring data collected during dry- and wet-weather flow from that site.

This variability was accounted for when using the observed flow monitoring data during the
hydrologic validation of the sites.

The purpose of the validation process for monitored combined sewersheds is to determine the
runoff parameters to achieve the following primary goals of model validation:

On the statistical regression plots, a regression line with slope close to one (1) indicates that
the modeled storm event volumes and peak flow rates are consistent with the monitored
volumes and peak flow rates,

On the statistical regression plots, an intercept of the regression line close to zero (0)

indicates that the modeled event volumes and peak flow rates wcre not biased (i,e.,

consistently over-simulating or under-simulating) with respect to thc monitored volumes

and peak flow rates.

On the statistical rcgression plots, an R-square value of the regression line closc'to one (1)

indicates that the degree of scatter in the data points in thc rcgrcssion plot is low.
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r On the time series plots, matching as closely as possible the ratio of the time to peak, shape
and magnitude for the monitored and simulated events.

For small number of storm events monitored locations, the stabistical method may not generate
stable regression plots. In these cases, model validation was evaluated for individual storms
and overall storms, The validation criteria are the percentage of model peak higher than meter
peak (Pp",) and the percentage of model volume higher than meter volume (Vp..). These criteria
where used in conjunction when determining whether or not a particular portion of the system
was adeguately validated. The iterafive process of optimizing the runoff parameters was
continued until the validation objectives were achieved, The definition of Pp". and Vper w€re
shown in Equation 2 and Equation 3.

Equation 2

Equation 3

Where:

Po = Observed (meter) hydrograph peak;

P. = Modeled hydrograph peak;

V. = Observed (meter)hydrograph total volume;

Vn, = Modeled hydrograph total volume;

The purpose of the validation process for monitored combined and separate sub-catchments is
to determine the runoff parameters to achieve the primary goals of model validation. Generally
speaking, peaks and volumes within 15 percent are considered to be well validated.

It is important to emphasize that with the large number of storms used to validate the model,
data scatter is expected and acceptable in thc regrcssion plots, especially for simulated vs.

monitored storm peak flow rates. Because of the large number of storm events considered in tl're
analyses, a higher degree of scatter in the data points (with a corresponding lower R-square

value) needs to be allowed, as long as there is no overallbias demonstrated in these plots. With
the long-term continuous simulation modeling approach, simulation of individual storms is not
significant when compared with the accuracy of the overall model simulation over the coursc of
the total model duration. The criterion is to make sure that therc is no overall bias in the
simulations, and that over-simulation and under-simulation of individual storms balance otrt

over thc coLrrse of the long-term simulation.
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5.3.2 Model Validation QA/QC Procedures

QA/QC procedurcs were utilized during both the hydrologic and hydraulic validation
processes to verify that the model yields meaningful, accurate, and rcliable results consistent
with the modeling goals and objectives. The following ge'neral QAIQC procedures were
pcrformed during the model validation processes:

r Checked for wamings and crror messages in the modcl output file and rcsolvcd all major
warnings and errors.

. Checked the model's run report for inconsistencies and/or unexpected results.

r Checked the model's overall continuity error and resolved items resulting in an overall
continuity error greater than 2%.

. Checked individual continuity errors and resolved items resulting in individual continuity
errors greatcr than 5'lo.

. Cl'recked model stability using the following methods:

- Visually chccked the dynamic pcrformance of the hydraulic grade line alorrg profile
views of sewcrs.

Visually checkcd the output hydrographs at key lrydraulic locations across the

simulated area.

- Checked for dry pipes under both dry weather and wet weather flow conditions and

resolved any improperly loaded conditions.

- Checked the performarlce of system appurtenances such as pumps, weirs, orifices, and

storage elements and verified that they arc performing as expected.

- Chccked manholes whcrc flows are lost frorn thc system and verificd that these losses

arc as expected.

5.3.3 Model Validation

For the validatior, process, all of the wet weather cvcnts where data wc'rc availabk' wcrc
initially utilized at each nronitoring location. During tfrc QA/QC process, certain cvcnts wcrc
notecl to have various data probk'ms, includirrg uncharactc'ristic responses, arrd tlrese events

wcre generally clefinc.d as outliers. Table 5.2 shows the kept evcrrts number, outlier events
number and the total events number for each sitc'.
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Number of Kept, Outlier, and Total Events by Site
Table 5.2

Kept Outlier Total
M-3 6 I 4

M-4A 7 0

M-5
,f

0

M-6A 0

M.7A D I

Figure 5.5 and Figure 5.6 present the overall validation rcsults for all the monitoring sites in the

Dravosburg system for event volume and event peak flow, respectively. The plots show all of
the validation events and a trendline for the validation events. The data used to generate these

figures is derived from the individual modeling and monitoring site.

Figure 5.5 shows the regression plot between the simulated event volume and monitored event

volume for all the monitored sitcs in the Dravosburg system. As the plot shows, the slope of the

regression line is 1.1563, which suggests that there is good correlation between the simulated
and monitored event volumes. The small value of 0.0144 for the intercept suggests that there is

no relative bias in the simulation of the event volumes. The R-squared value of the regression

plots is 0.9242, suggesting that there is a very small scatter in thc data points around the

regression, The source of the scatter is athibuted to non-uniform hydrologic responses in the
collection system and inaccuracies in flow monitoring and rairrfall data collcction.
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Event Volume Regression Plot for All Sites in the Dravosburg System
Fieure 5.5

TotalVolum6
Comparison

AllSites

ly=1 1563x-0.0144
I R'= 0.92i[2

(9
-
E
=6
Eo
Lo
Eco
=E
o
F

06

05

0,4

03

02

0,1

00

-0.1

Totrl Modclcd Volumc [MGl

Totd VOlume 

-PerfectMatch -linml 

(Total Volumel

Figure 5.6 shows the regression plot between the simulated event peak flow and monitored
peak flow for all the monitored locations in the Dravosburg system. As the plot shows, the slope

of the regression lines is 0.8658 which suggests that there is good correlation between the

simulated and monitored event peak flows, The small value of 0.0836 for the intercept suggests

that there is no relative bias in the simulation of the event peak flows. The R-squared value of
the peak flow regressiorr plot is 0.9238 suggesting that thcre is a small scatter in the data points.

The source of the scatter is athibuted to non-uniform hydrologic responses in the collection
system and haccuracies in flow monitoring and rainfall data collection.
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Event Peak Regression Plot for All Sites in the Dravosburg System
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Figure 5.6

To illustrate modeling details, A;rpenrlix G shorvs the modeled and monitorecl volumes zurd

peaks for etrch site and each cvcnt, as well as the morritored and modeled hydrographs.
Appendix H shows the regression plots for each site . Becau-se somc sites have a small number of
monitoring events, the statistical nretlrod may not genercrte stable rcgression plots. This does not
mean thc validation is poor, as long as the total volurne and peak differerrces are in reasonablc

ran8e.

Overail, the model is consiclc.rcd to be vnc'll valiclated arrd suitable for evaluathg the -systcm

performance in various rain c.vertts.

5.4 HISTORICAL RAINFALL ANALYSIS

As previously statecl, the ";rrcsumption" approach evaluates ovcrflols on an annual averallLl

basis.

"The eliminntiotr or cnltturt .for tranttncnl o.f no le'-s lhnrr 85"1' bt1 uolmne o.f conthined

s(r?(,/?iqc collected irr t/lc CSS durittg precipittttitttt ctratts on n sustenrzuidr nnnunl nucrnsa

bn.sls. "

The ALCOSAN typical yc.;rr l5-nrirrute interval lainfall data was usecl for this analysis. This

r{ata rvas used becausc. it is rcaclily availablc kr KLti anci it is reprresentativc oi the autrual

average conditions for Drarrosbr-rrg, This data is itrcluried in Apprgndiv L
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5.5 LONG.TERM CONTINUOUS SIMULATION RESULTS

ln order to determine whether or not the Dravosburg CSS can capture for heatment at least 85

percent of CSS rainfall dependent flow volume, on an annual average basis, a year-long
continuous model simulation was completed using the increased ALCOSAN Pixel Eight typical
year rainfall. All flow volume from the separate sewer system areas must be captured for
treatment. Therefore, this volume is not part of Equation 4 below.

Equation 4 was utilized for percent capture evaluation.

% Capture = [Vwwn / (Vwwrp + Vcso)] x 100% Equation 4

Where

Vwwrp- Total volume of CSS flow conveyed to the VWTP during wet weather,

Vcso = Total volume of overflow from the CSO,

These volumes were determined based on the one year simulation,

Vwwrp= 19.87 MG
Vcso = 1.82 MG
%Capture =179.87 I (19.87 + 1.82)l x 100% =9"1..6"/o

Based on the continuous simulation modeling, the Dravosburg CSS, on a system-wide annual

average basis, will meet the "presumption" approach criteria ii, after completion of WWTP
improvements described in the following sections. Maintaining a free discharge boundary

condition at the WWTP influent pump station will allow for the "presumption" approach to be

met. The SWMM model report is included in Appendix J.
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6.0 EXISTING FACILITY

6.1

Tlre existing WWTP provides screening, grit rcmoval, convcntional aeration, secondary
treatment and disinfection prior to discharging treated cffltrcnt to Monongahela River. The
operation and disclrarge is regulated unc{er the terms of thc current NPDES Permit Number
PA0028401. The permit limits are listed in Tablc 6.1. The WWTP design flow is 0,48 MGD.

Existing Effluent Limits
Table 6.1

PARAMETER
LOADING 0bs) CONCENTRATION (ms/L)

Average
Monthly

Average
Weekly

Units
Averuge I Average
Monthly I Weekly

Instant.
Msximum Units

Flow Monitor and Re'port

CBOD-5 Dav r00 t50 lb/day 25 37.5 50 mg/L

Susnended Solids t20 180 lb/day 30 45 (r0 mg/L

Total Residual
Chlorine

l0 _J _) rng/1.

FecalColifbrm

May I to Sept 30 200 / l00ml

Oct. I to Aprit 30 2,000 / l00ml

pH Within Limits of 6 to 9.0 Standard tlnits At All Times.

6.2 EXISTING HYDRAULIC LOADINGS

6.2.1 Averaqe Flows

The facility has an average daily design capacity of 0,48 MCD. Analysis of flow c'lata from the

past five (5) years slrows that monthly averagc florv has not cxceeded 0.48 MGD for thrcc (3)

consecutive months, and therc.forc thc WWTP is technically rrot hyclraulically ovc'rloaded.

I-lowever rnonthly average flows havc cxccedcd 0.48 MGD five (5) times over the past five (5)

ycars. Tlrc maxinrum monthl-y avcrage flow observed over the past fivc (5)years is 0.820 MGD.

Analysis of flow data from the past {ive (5) years shows that the annual average flow for thc

WWTP is 0.274 MCD. Table 6.2 strrnmarizes avcragc flon s for tlre five (5) years,
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Existing Hydraulic Loadings
Table 5.2

Year
Max. Mo. Ave.

Flow
(MGD}

Annual Ave.
Flow

(MGD)

2009
2010
201 I
2012
201 3

0.237
0.820*

- -----!rg6 -0.383
0.399

0.r92
0.432
0.3t2
0.207
0.227

*The Yenr 201Q Chnpler 94 Report rtns prodded ntilh n disclainrcr Jronr Glenn

Engineering B i4s.xrcinles', LTD staling tll'nt necurnry of hta nay hnr bet,t

conryronised bv lhe admitted lolsilying oJ records by lhe lornrer Seunge Plnnt

Operalor.

6.2.2 Peak Flows

The capacity of the raw sewage pump station limits peak flows that can be received by the
WWTP. The peak pump capacity with the two (2) small pumps running is equivalent to the

flow produced by tlre single larger pump.This limiting capacity is072 MGD.

6.3 EXISTING MASS LOADINGS

6,3.1 Historical Loadinqs

WWTP raw sewage organic loading data lvas evaluatcd for the past five (5) years. Organic
loadings are surrunarized in Table 6.3 below.

Existing lnfluent Organic Loadings
Table 5.3

Year
Max. Month

(lb. BOD/dav)
Annual Ave.
flb. BODidsv)

2009 229 162
2010 l. I 49* 580
201 I 235 r26
2012 t50 99

20r 3 I l5 7l
*Thc Year 20)0 Chayttrr 94 R4torl 4'11s ltroz,irted ruilh n discloimer fron Clenn

Engirrrrr'rilg ti ,Assrrinlt'.1 LTD r-tnling lhat accurncy of dotn nny hm,c been

contltromisttr! bV lhe aimitltd .fnlstTtlitrg of rtcords by the lorutr Strttage P/nrrl

Optrator,

Thc WWTP's current rated organic capacity as reported in the Chapter 94 report is2,780lb/day.
Given the S-year annual average BOD loading of 208 lb/day and the S-year annual average flow
of 0.274 MGD, the average BOD concenhation is 91 mg/L, The Borough's wastewater would be

classified as low strcnqth which is not uncommon for old CSS's.
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6.4 EXTST|NG PROCESS

A process flow diagram for the existing WWTP is included in Appendlr K of this report. A site
plan for the existing WWTP is included in Appendix L. Calculations associated with the
existing processes are included in Appendix M.

6.4.1 PreliminarvTreatment

Preliminary heatment consists of a comminutor with a static bypass bar screen. These facilities
were constructed in the Year 1955.

The design capacity of the comminutor channel is unknown however the WWTP's peak flows
are limited to0.72MGD.

6.4.2 Raw Sewaqe Pumpinq

Flow comes into the existing wet well via the comminutor channel. Prior to entering the wet
lvcll, flow passes through a comminutor, with a static screen provided for bypass flow. The
flow is then lifted up to the grit chamber by three (3) centrifugal pumps. Two (2) of the pumps
operating simultaneously lrave the samc pumping capacity as the third, larger pump, The raw
sewage pumps have a peak pumping capacity of approximately 032 MGD. This capacity

assumes that one pump is a backup and not operational. This pump station was constructed in
the late 1950's, and thc punlps were recently refurbished.
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Raw Sewagc Pumps

6.4,3 Grit Removal

Wastewater is pumped from the raw sewage pump station to an open channel flowing to the

grit basin. The grit basin's peak capacity is 2,51 MGD based on a 3 minute minimum detention

time, It is noted that the square configuration of this basin is not conducive to plug flow. Plug
flow is desirable in aerated grit basin in order to reduce potential for basin short-circuiting.

6.4.4 SecondarvTreatment

The grit basin effluent flows by gravity to two (2) aeration basins where biological treatment
takes place. Each basin measures 9O-feet long by 30-feet wide and have an averagc flow water
surface depth of I5-feet.

Aeration basin effluent flows by gravity to two (2) rectangular final settling tanks. The settling
tanks have a peak capacity of 0.680 MGD, based on total wcir length and surface overflow rate.

K. LH

Final Clarifiers
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6.4.5 Disinfection

Final settling tank effluent flows by gravity into two (2) chlorine contact tanks. Each tank is 23.5

feet long by 5 fect wide. Total calculated peak capacity is 0,395 MGD. These tanks were
constructed in 1965,

6.4,6 Solids Handlinq

Sludge in each final tank settles to the end hopper, where it is then transferred to an

intermediate sludge well via a telescoping valve. Scum removed from the surface of the final

tanks ts also conveyed to the sludge well. Return sludge is pumped from the sludge wellback
to the aeration basins by a set of two (2) Chicago Dry-Pit Solids Handling Pumps (Model LM4
HBB). The capacity of eaclr of these pumps is 500 GPM at 33-fect of head,

The Authority has a third party company pump out thc sludge well as necessary. The WWTP
does not have an additional sludge holding facilities.
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7.0 TREATMENT PLANT UPGRADES

7.1 DESIGN HYDRAULIC LOADINGS

In order to meet the EPA CSO Control Policy, "presumption" approach as well as DEP design
standards, three criteria were evaluated:

1. Percent capfure - at least 85% of CSS volume (resulting from rain events), on an

annual average basis, must be caphrred and conveyed to the WWTP for full
biological treatment.
Peak core flow - Peak core flow = CSS peak dry weather flow x J,$ + separate sewer

system peak (given design rain event).

Design rain event - application of a design rain event is critical to ensure that
upgrades completed to address pcrccnt capture and peak core flow will not result in
manhole overflows.

The peak core flow for this system is 3.43 MGD. This peak flow includes 35001, of the CSS dry
weather flow and 100% of the separate sewer flow peak (given the design 10-year, 2&hour rain
event). The peak core flow must receive full treatmenf therefore, tlre design peak flow for the
facility upgrades must be equal or greater than 3,43 MGD. KLH evaluated CSO regulator
modifications required to ensure that both peak core flow and percent capture criteria are met.

These modifications rcsultcd in the 91.6% capture which was described in the Flolv Monitoring
and System Modeling section of this report. Application of the lO-year, 24-hour rain event, to

the sewer system, including the modified CSO regulator, results in a modelcd peak flow at the

WWTP of 3.812 MGD. Since this peak flow is in excess of thc pcak core flow, it is an acceptable

dcsign peak. Design flows are snmmarized in Table 7.1 below.

Design Hydraulic Loadings
Table 7.L

2.

c.

All design flows were based on 30-year population
anticipated within the Borough ovcr thc ncxt 30 years.

projcction. No significant growth is
Consistent witl'r past Chapter 94 reports,
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Peak Instantaneous
!

Pcak I{ourly | 2.924

Peak Dailv i 0.985

Max Monthly Ave 0.60

Annual Average | 0.36

29



2 EDUs/year over the next 30 years was included. Development of each design flow is further
described below.

7.1.1 Peak Instantaneous Flow (PlF)

As discussed above, PIF is governed by the design rain event, The design hydrograph resulting
from the SWMM modeling is shown in Figure 7.1 below.

Design Hydrograph
Figure 7.1
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7.1.2 Peak Hourlv Flow (PHF)

PHF was also estimated based on SWMM modeling.

7,1.3 Peak Dailv Flow (PDF)

Application of design rain event to the SWMM model resulted in a PDF of 0.985 MGD. Recent
Borough flow records indicate that PDFs of nearly 0.722 MGD have bccn observecl, which is

consistent with the maximum influent pumping capaci$,

7.1.4 Maximum Monthlv Averaqe Flow (MMAF)

MMAF is a critical design parameter for cvaluating WWTP treatment capacity, As discussed

under Section 6.2.1 monthly averagc flows harre exceccled tlre WWTP design avcrage (0.48

MGD) 5 times over the past 10 years. Also the maximum monthly averagc flow observed ovcr
the past l0 years was 0.820 MGD, but the accuracy of tlris data is in quc.stion. Sirrce the MACM
took over tlre WWTP in tlre Year 2011, thc reported maximum morrthly average flow has been

0.565 MGD. Tlre Monitoring anc{ Modeling Sections cstablislrc'd MMF as 0,50 MGD, which is

ll,ttrrrL:lF.ti Atiltrrjfll\, {rl the (lrlv r ri Mu(eeslrttt 30
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based on the maximum 3-month average flow in the past three (3) years, plus an additional
factor of safety of 7,2, to account for reduction in CSO volnmes.

Projected growth was also included in the dcsign MMAF flow. No significant growth is

projected for the Borough for the next 30 years.

Design average flow which corresponds to MMAF was established at 0.60 MGD for thc
purposes of this study in order to accomnrodate increase conveyance of CSS flow to the WWTP.

The increase in design average flow from 0,48 MGD to 0.60 MGD will require a lrydraulic re-
rate.

7.1.5 AnnualAveraqe Flow (MF)

AAF of 0.36 MGD was estimated based on thc typical year rainfall distribution applied to the

SWMM model.

7.2 DESIGN MASS LOADINGS

Design mass loadings were developed based on review of existing WWTP loading data with
respect to industry standard typicat values. It must be noted that by significantly increasing

percent capture, there may be a significant increase irr mass loadings. However, given the fact
that the Borough's current loads are far below the WWTP's design capacity, it is reasonable to
conclude that no organic re-rate will be necessary. Industry standard loadings for low to
medium strength sewage and combincd sewage were evaluated with respect to WWTP influcnt
data available from the recent NPDES Pcrmit Renewal.

Design Mass Loadings
Table 7.2

Parameter

Deslgn

Concentration
(ms/L)

Design

Lording
flb/drv)

BOD r90 951

TSS 2t0 1,051

NHr-N 25 125

TKN 40 200

TP 35
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7.3 DESIGN EFFLUENT LIMITS

Tables 7.3 lists the design effluent limits. These limits apply only to construction of new
trealment processes. These arte preliminary cffluerrt limits provided by DEP.

Design Effluent Limits
Table 7.3

Note: Mass loadings are based on 0.60 MGD design flow.

7.4 ALTERNATIVESEVALUATION

7.4.1 Develooment of Alternatives

Alternatives were developed for evaluation with the primary focus of providing treahnent to 85

percent of CSS flow captured during rain events on an annual average basis. In otder to mcct
the 85 percent criteria, a hydraulic re-rate will be required. During the development of each

alternativc, it was high priority to maintain as much of the existing processes as possible. Three
(3) alternativcs were initially considercd, but only two (2) were developed for detailed
evaluation. The third alternativc, to purnp Dravosburg flow to the Duquesne WWTP, was
discounted due to limited capacity at the Duquesne WWTP.

1. Alternative'l - Convert existing process to a Sequencing Batch l{eactor (SBR) process.

Modification of existing process to handle all average and peak flow. This alternative
includes construction of a new headworks and influent pump station, as lvcll as

modifications to the exisfing proccss using existing tanks. Additionally, this altcrnative
iucltrdes upgrading the existing process to mect rc.-rate requirements. The following
itenrs are included in Altcrnative 1.

f,f..,r,:r!r A.rlhcrr,/.itlhiLl'l, r.l lrltK.ej!,rl 32
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PARAMETER
LOADING flbs) CONCENTRATION (me/L)

Average
Monthly

Average
Weekly

Units
Average
Monthly

Average
Weekly

lnstant.
Maximum Units

Florv Monitor and Report

CBOD-5 Day 12s 250 lb/day 25 50 mglL

Suspended Solids 150 300 lb/day 30 60 mg/L

Total Residual
Chlorine

05 1.6 mgtL

Arnmonia Nitrogen

May I to Sept 30 25 mgL

Oct. I to April 30 M&R mgL

FecalColiform

May I to Sept 30 200 / l00mI

Oct. I to April30 2,000 / l00ml
pH Within Lirnits of 6.0 to 9.0 Standard Units At All Times.



. New automatic bar screen and by-pass channel with static screen.

. New headworks buitding.

. New raw sewage pump station and controls.
r New raw sewage pump station piping and valve vault,
r New PumP flow meter.
o Site gravity and force main piping.
r New grit removal system.
r Retrofit existing aeration basins to serve as SBRs.

o All SBR equipment and piping,
r Rehofit existing final clarifiers to serve as sludge holding tanks.
. Rehofit existing chlorine contact tanks to serve as lfV disinfection.

2, Altemative 2 - Pump to McKeesport WWTP and convert existing WWTP to peak
flow storage. This altemative includes construction of a new raw rewage pump
station to convey all flow up to 1..0 MGD to the Municipal Authority of the City of
McKeesport (MACM) WWTP. All flow above 1.0 MGD will be pumped by separate

storm pumps and stored in the eisting Dravosburg WWTP aeration basins. The

following items are included in Altemative 2.

r New automatic bar screen and by-pass channel with static screen.

o New headworks building,
r New raw sewage pump station and controls.
o Average flow pumps and storm pumps.
o New raw sewage pump station piping and valve vault.
o New PumP flow meter'
o Site gravity and force rnain piping,
. Force main piping to the MACM WWTP.
r Retrofit existing aeration basins to serve as pcak flow storage.
. New diffusers in the peak flow storage basins.

7.4.2 Evaluation of Alternatives

The following sections summarize design considerations associated with each alternative. Both

Alternatives 1 and 2 will meet the current permit requirements and will allow for treatment of
design flows. Table 7.4 lists the advantages and disadvantages associatcd with each alternative.
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Alternatives Comparison
Table7.4

7.4.2.1 Alternative 1 - Uoqrade Existinq Process

Alternative 1 includes three (3)main components:

1,, Construction of a new raw sewage pump station.
2. Modification of the existing WWTP to a SBR plant capable of handling higher peak

flows.
3. Modification of the existing chlorine contact tanks to serve as a UV disinfection facility.

A process flow diagram associated with Altemative 1 is included in Appendix N. A site plan
associated with Alternative 1 is included in Appendix O. Calculations associated with
Alternative 1 are included in Appendix P,

A mechanical bar screen, sized for 3,812 MGD, is recommended prior to the new raw sewage

pump station. This screen will protect the grit basin, eliminate static screen cleaning
requirement, and remove more fibrous materials from the flow stream than the existing static

screens are capable of. While the existing comminutor provides pump protection by slrredding
fibrous solids, it does not remove tlrese materials from the flow stream. The fibrous solids and

other large inert solids that can be passed or shredded by the comminutor may still cause

operation and maintenance issues in the downstream processes. Automatic bar screen clear

openings of ll4 inch are recommended. A by-pass channel with a static bar screen is

recommencled so that the automatic bar screen can be taken out of service for maintenance.

This screen will bc sized for at least 3.812 MGD.

The existing raw sewagc pump station does not have adequate volume to handle the projected

peak flows, As such, a new pump station is proposed. This station will be located adjacent to

the existing final clarifiers and will require new gravity sewers to reroute influent flow. In

llturlcrpal Autlorit\ cf [hE Crly cf Nlchee:r,o ,t 34
BorJUqh of OrJ,r.Jsburg Long Tet,rr Cortrrl Flan
Rcf No -r.l('-s.r A!gr.'lt l[ ]l

Alternatlve
No.

Alternrtlve Advantager Dlsedvantages

SBR l. Process is very flexible and easy to
operate,
2. Low manpower requirement.
3. Large biomass volume provides
process protection against shock mass

loadings.
4. Produces a well stabilized sludge.
5. Lower sludge production,
6. Proven technology.
7. DEP is comfortable with SBR
Drocess.

|. Ellluent quality depends on decanter
reliability.
2. Process control is dependent on PLC
operation.

Pump Station
To

MACM WWTP

1. Operation and maintenance of
WWTP eliminated.
2. Lower manpower requirement.

l. Large pump station will require various
sized pumps

K _H



addition to the structure and pumps, new pump controls and associated electrical equipment
will be included. Also a new pump discharge flow meter is recorirmended, located in an
adjacent underground valve vault. This flow meter is used for DEP reporting therefore
accuracy is critical,

A new grit removal system is proposed at the head of the SBR tanks. This basin will be sized for
a 0.5 MGD average and 3.812 MGD peak. Flow will be pumped from the new raw sewage

pump station directly to the grit basin influent channel. The basin will consist of an above grade
concrete tank. Grit pumps and grit dewatering equipment will be housed in a new building.
Effluent from the grit basin will be conveyed by gravity to the proposed 2-basin SBR.

The conventional SBR treatment process typically involves a five-stage cycle that occurs in the
reactor tank. The first stage is the fill stage when the wastewater influent fills the tank and
mixes with mixed liquor settled during the fifth stage. Aeration characterizing the second or
react stage can also occur during the initial stage. The react stage results in organic and

nitrogenous oxidation. Aeration and mixing are terminated and the third or settle stage allows
the settling of soUds. The fourth or draw stage involves the decanting of effluent after settling,

During the last stage the tank remains idle and solids are withdrawn from the bottom. Parallel
reactor rycle times overlap such that the system is continuously accepting forward flow. Figure
7.2 shows conventional SBR operation.

Conventional SBR

Figwe7.2

Some SBR systems involve a semi-batch process where all stages occur in one tank as influent is
continually accepted and baffled in an effort to reduce slrort-circuiting equalized flow and

prevent disturbance of quiescent settling conditions. The five cycle stages of the true SBR cycle

are combined into three in the semi-batch mode of operation. The first two stages of the true
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batch process comprise the first stage of the semi-batch version. Sedimentation is considered
the second stage of the semi-batch cycle, while the last is a combination of the decanting and
idle stages of the true batch method. Figure 7.3 shows continuous flow SBR operation.

Continuous Flow SBR

Figure 7.3

contrnuouS
Flow of

Screenrd
arul

Degntted
lnfluent

l. Aerate 2. Settle

For either process system the cycle times can be adjusted to accommodate incorporating
altemating phases of aerobic-anoxic/anaerobic (air on-air off) condifions in the cycles for BNR

capabilities. Both systems provide a high degree of treatment by elirninating the negative

impacts caused by extreme flow fluchrations and are considered viable options at the

preliminary design sta ge.

Preference has been given to the continuous flow semi-batch style process. The manufacturer
associated with the continuous flow style is ITT-ABJ. The reasons for the partiality include:

o Continuous flow type provides a more flexible adjushment to the sudden changes in
flow. True batch characteristics are maintained for flows up to 3.5 times the design

flow whereas continuous flow units allowing for "fill decant" mode during peak

flow conditions over 3.5 times the design flow without disturbing the sludge
blanket.

r As a result of the continuous acceptance of influent, the overall volume of the system

is typicatly reduced by 20 to 30 percent of the true batch counterpart which needs the

additional volume to equalize peak flows.
. The continuous flow system can be converted to a true batch system with the

appropriate valving at low flows.

For these reasons the continuous flow system as manufacfurcd by ITT-ABJ was the basis for the

calculation of basin sizes ald developing the cost estimates for Altemative 2. Photograph 7.1 is

an example of an ITT-ABI SBR basin. The photograph shows the floor mounted aeration

diffusers and the decanter mechanisms.
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SBR

Photograph 7.1

Flow from the SBR will be discharge directly to the W disinfe.ction facility. The UV system
must be sized for the peak decant rate, which is 4.4 MGD. The existing chlorine contact tank
structures can bc ufilized for the UV channels. Use of thcse tanks will reduce required
excavation and concrete costs, however maintenance of existing treatment processes will bc

challenging during construction. Further evaluation of this option should be completed during
design.

The UV disinJection facility must be constructed at an elevation high enough to protcct it fronr
tlre 10O-year flood. According to Fcderal Emergency Management Agcncy (FEMA), Flood
Instrrance Rate Map, the 100-year flood elevation for the WWTP site is 746. Watcr level in the

UV channels wiII be controlled by appropriately sized weirs, The weir crest elevation should be

at least 1.5 feet above the water surface elevation based on a 4.4 MGD peak decant flow through
thc outfall scwer given 1O0-year flood elcvation tail water. A new outfall sewcr will be required
in order to accommodate the increased peak discharge.

Sludgc from thc SBRs lvill be wasted directly to thc sludge holding tanks. Thc existing final
will be. converted into sludge holding tzurks. The cl.rrifier equipment will bc rernovcd. The

existing tanks will provide approximately 58,000 gallons of capacity. Construction of digester

tank(s) is not recomnrerrded. The Authoritv can continue to haul sltrdge to the MACM WWTP

as requircd.
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7.4.2.2 Alternative 2 - Pumo Station to MACM WWTP

Altemative 2 includes the following main components:

1,. Construction of a new raw sewage pump station, including normal flow and peak flow
pump capacity.

2. Construction of new force main.

3. Modification of existing aerafion basins to serve as peak flow storage basins.

A process flow diagram associated with Altemative 2 is included in Appcndix Q. A site plan
associated with Altemative 2 is included in Appendix R.

A mechanical bar screen, sized for 3.812 MGD, is recommended prior to the new raw sewage

pump station. Automatic bar screen clear openings of U4 inch are reconunended. A by-pass
channel with a static bar screen is recommended so that the automatic bar screen can be taken
out of service for maintenance. This screen will be sized for at least 3.812 MGD.

A submersible pump station is proposed for the new raw sewage pump station. This type of
pump intake structure minimizes required footprint, as well as capital and operating cost. The

pump stabion will be rcquired to pump a total flow of at least 3.812 MGD. This will consist of
normal flow pumps with a total pumping capaci$ of L.0 MGD to the MACM WWTP, as well as

peak flow pumps capable of conveying at least 4.24 MGD to the proposed peak flow storage

basins. Four (4) to six (6) pumps will be required, two (2) to three (3) of each normal flow and
peak flow pumps. Flow in excess of 1.0 MGD will cause rising water levels in the wet well and,
in tum, activate the peak flow pumps.

ln conjunction with the new pump station, a force main to the MACM WWTP will be required.
The force main is estimated to be 8-inch diameter and will span 4,600lineal feet. The force main
will require a bore under the river to reach the MACM WWTP, estimated to be 800-feet in
length. A copy of the proposed force main alignment can be found in Appendix S.

7.4.2.3 Cost Evaluation

Sfudy level total project cost estimates were completed for the evaluated alternatives. The costs

are as summarized in Table 7.5 below: Detailed cost estimates are included in Appendix T,

WWTP Upgrade Costs

Table 7.5

Alternative
Year 2014

Construction Cost
Yerr 2014 Total

Proiect Cost

Alt I - WWl!_Vpgrad.s
Alt2-PumnStation

$7,099,000
$4,401,000

$8,874,000
$5,503,000
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7.4.2.4 Recommended Alternative

Detailed evaluation of the proposed alternatives led to the recommendation of Alternative 2 for
Borough's LTCP upgrades. The total estimated project cost is $5,503,000. This alternative is

recommended for the following reasons:

o Altemative 1 project cost is $3,371,000 more than the recommended Alternative 2,

r Altemative 2 eliminates operafion and maintenance requirements of a WWTP.

Alternative 2 is recommended however given the "High Burden" classification associated with
this work, completion of the proposed upgrades on a typical project timeline may not be

feasible. Project financing will drive the schedule for implementing Altemative 2 upgrades.
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8.0 PROJECT PLANNING

The following LTCP schedule is proposed.

LTCP Schedule
Table 8.1

'+DEP LTCP approval and Part II Permit dates are beyond the control of the Borough and KLH, therefore

schedule dates will be adjusted based orr actual DEP milestone completion dates.

Milestone Date
Submit draft LTCP Sentember 1.2014
Submit final LTCP with MACM ACT 537 November 1.2015
DEP approval ofLTCP and ACT 537 January 1.2016
Obtain fundins for desierr related services January 1.2017
Begin desien of upgrades January 1.2017
Apnlv forMACM WWTP re-rate July l, 2017
Apnlv for Parr II Permit for pump station Iulv 1.2018
Receive Part II Permit for pump station January l,2019
Obtain fundine for construction January 1,2021
Besin construction for CSS uperades March l-2021
Complete construction March 1,2023
Submit post construction compliance monitoring plan September 1,2023
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9.0 SUMMARY AND CONCLUSIONS

In order to address the "presumption" approach percent capfure criteria the following
upgrades are recommended:

r Conshuct Alternafive2- A new pump station and force main to the City of McKeesport
Municipal Authority WWTP.

No CSS upgrades are required to convey the lGyear, 2&hour design storm flow while
maintaining greater than 85% caphrre during a typical year.

The work associated with Alternative 2 has an estimated total proiect cost of $5,503,000.
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Apperuorx A

System Map
CSO Location Map
Tributary Area Map
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AppEtlorx B
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Apperuorx C
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Apperuorx D
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Comprehensive Storm Water Management l,lodel ! based on EPA-SI{M!,! 5.0.022

Warning 08: elevation drop 5.735 exceeds length 5.186 for Conduit i|ETWEIJL-
DUMMY OUTFALL
Needed length; 5.735000 ft

Warning 02: maxitnum depth 4.320 Lncreased for Node DV DUMMY

****************rr********
Rainfall File Summary

****.*t*******************

Station First Last Recording Periods Periods
Periods

ID Date Date Frequency w/Precip Missing
ldal f unc. t

RG-2?4385S001 DEC-21-2OO2 DEC-30-2003 15 min t491 0
0

********************** VOlUne VOlUme
Rainfafl Dependent I/I acre-feet 10^6 gal
******+**** Jr**********

Sewershed Rainfall 666.662 2L1.242
RDII Produced. {7.369 15.436
RDII Ratio 0.071

*******"!*t***+********* *****************+*******tr*********+*

NOTE: The surunary statistics displayed in this report are
based on resuLts found at every computational time stept
not just on results from each reportlng tirne step.

***************************************** *****!t**t***********

**+ * * + *** ** * ** lt *t ***

Analysls Options
**************+*****
Flow Units ... MGD

Process Models:
Rainfall/Runoff .. YES
Snoumelt ... NO

Groundwater ... ... NO

FIow Routing ,. ... YES

Ponding Allowed .. YES
Water QualiLy ..,, NO

Flow Routing Method DYNWAVE

srarting Date . ..... DEC-25-2Q82 00:00100
Ending Date . \tAN-05-2004 11:45:00
Antecedent Dry Days ...... 5.0
Report Time Step ... 00115:00
Routing Time Step . . 15.00 sec



Link DVl44-Dvl07 (0.008)
Node DV103 (0.00t)
Node DV402 (0.00t)
Link DV171-DV173 (0.00t)
Link DV300-DV102 (0.008)
Link DV352-DV351 (0.00t)
Link DVL75*Dv100 (0.008)
Link Dvl5.?-DVt 56 (0 . 008 )

************************* ********tr**

Highest Flow Instability Indexes
*********************************++*
LiNK TSETWEI,I,.DUMMY OUTFAJ,L (O}

Link DV101-DV $lETtfELL (0)
Iink DV102-DV101 (0)
Link DV_CHAI'{-DV103 (0)
Link DV230-DV300 (0)
link DV351-DV402 {0}
Link DV405-Dv407 (0)
Link DV300-DV102 (0)
Link DVl03-Dv102 (0)
Link DV?0L-DV103 (0)
Link DV1?3-DV174 (0)
Link.Dv229-Dv230 (01
Link DV171-DV173 (0)
Link DV175-DV100 (0i
Link 0V105-Dv CHAM (0)
Link DV157-Dvl.56 (0)
LinK IN VAULT (O)

Link DV CHAIi-DV1?6 (0)
Link DV409-Dv416 (0)
Llnk DV416-Dv4L4 (0)

**********************+*+***+
Routing Tirne Step Summary

*********************rl******+

Minimum Tine Step : 0.10 sec
Average Time Step : 1.93 sec
Maximum Time Step : 2.36 sec
Percent Ln Staady State : 0.00
Average Iterations per Step z L.97
Total Steps : l-5520888
Total Iterations ; 32536306
Minimum Possibfe Steps : 13800891

* ** ** * * ***.** t******* **

Node Depth Summary
* * {. * * * * * ** * t i * * * * * t * * *

Maxinum Time of $lax

Output HGL Occurrence

Average Maximum Maxlmun Time of Max

Depth Depth Run HGL Occurrence



. DV414 ,JUNCTION 0.04 0.12 85{.23 15? L2z!8
554.22 15? 12:15

Dv41.6 JUNCTION 0.44 0.52 895.36 157 ]-2zl8
895.36 157 12: 15

DV434 JUNCTION 0.01 0.0{ 783.12 157 l2t2o
?83.12 157 l2tl5

Dv DUI4MY 'JUNCTION 0.01 0.05 746,23 329 13:20
't 46,23 329 13: 15

DUMI,|Y_OUTFALI OUTFAIL 0.05 0. l-9 715. 19 195 03: 52
715.15 157 11:45

Dv100 OLITFAIL 0. 00 0 . 58 72A .43 15? 11 : 50
'124.34 l-57 11:45

DV_VAULT STORAGE 0.26 2.26 728.94 157 11:50
729,81 l-57 11:45

REGULATOR PIT ST0RAGE 0. 16 2.50 728 ,I4 157 11 :50
728.06 157 11: 45

VIETWELI STORAGE 0 .04 0,40 'l2L .I4 195 03:52
12L.07 157 l.L;45

**********+*******!k****

Node fnflow Sururary
************t****++****

Maximum Maxinum Lateral
Total.

Inflow

Volume
Node

10^6 gal
Type

Lateral ToLa] Time of Max Inflow

Inflow Inflow Occurrence Volume

MGD MGD days hr:m1n 10^6 gal

0V101
128.353

DV102
128.348

DVlO3
11L.037

DVl05
91. 985

DV10?
0. 778

DVlO8
0. ?78

DVl4 4

0. ?78
DV15 6

0.178
DV157

0.178
DVLT l-

13.491

WNCTION 0. 000 4.7 43 157 11 : 37 0.000

JUNCTIoN 0.000 4.7I7 157 lL:50 0.000

,JUNCTION 0. 000 4 .L46 157 11 : 36 0.000

JUNCTTON 0.000 ?.38? 157 11:50 0.000

JUNCTION 0.000 0.31-5 157 11:50 0.000

JUNCTION 0.000 0.315 l-5? 11:50 0.000

JUNCTION 0.000 0.315 15? 11: 50 0.000

JUNCTION 0.000 0.321 157 11;35 0.000

JUNCTION 0.315 0.315 157 11:45 0.7s8

JUNCTION 0.000 0.409 329 L3220 0.000



Node

Max. Height !lin. Depth
Hours Above Crown Below Rim

Type Surcbarged Feet Feet

DVlOi
DVI02
DV1O3
DV2O1
DV229
DV23O
DV3OO

JUNCTTON 30.69 6.184 14.206
JUNCTTON 12.51. 4.463 1{.987
JUNCTTON 10. 50 4 .302 12. 5?8
JUNCTTON 27 ,74 12.754 0.513
JUNCTTON 9.82 40.596 0.000
JIINCTTON 11.67 9.775 9.195
JUNCTTON 12.12 Lr.L62 7 .848

REGULATOR PIT STORAGE 3.83 1.499 T2.32I

*****t*****************t*
Node Flooding Sunmary

t**************t******!r**

No nodes were fLooded.

** ******.**+***************
Storage Volume Summary

+******************** *****

Average Avg E&I Maximum Max
Time of Max Maximurn

Volume Pcnt Pcnt Volume Pcnt
Occurrence Outflow

Storage Unit 1000 ft3 FuII Loss 1000 ft3 FuIl
days hr:mln trGD

DV_VAULT 0.000 0.00 0.00 0.000 0
0 00:00 't .699

REbUT,ATOR pIT 0.000 o.O0 0.00 0.000 0
0 00: 00 3.709

T|ETWELL 0.000 0.00 0.00 0.000 0
0 00:00 6. AB'l

* * * * * * * * * * * * ** * :t * * * * * * * * * * *

OutfaII Loading Summary
** * * ** **+* *** ** **{.* it * * * ** * *

Flow Avg. Max. Total
Freg. Flow Fl-ow Volume

Outfall Node Pcnt. MGD MGD 10^6 qal

DUMMY OUTFALL 98,12 0.357 5.487 t26.529
DV100 0.14 0.780 5.014 0.139

Systen 49.13 1.146 9.960 L26.669



DV402-DV403
157 12:15 0,42

DV403-DV405
15? L2tl5 0.02

DV4 0 5-DV4 06
L57 J.2|L5 0. 03

DV406-DV407
157 L2:15 0.05

DV407-DV408
157 12: 15 0. 04

DV4 08-DV4 0 9

157 12:15 0. 0t
DV409-DV4 1 6

157 12:15 0. 01
DV4 14-DV434

157 12:15 0.01
DV415-DV414

157 12: 15 0. 01.

DV4 34-DVl ? 1

157 12:15 0. 00
DV CHAI.I-DVIO3

15? -12:00 0.81
DV CHAU-DVI?6

157 11:45 0.02
WETWELL-DUMMY OUTFALL CONDUIT

0. 330 157
L2zL5 0, 1-0

0. 330 157
1.2: 15 0. 10

0. 330 1s7
12: 13 0.L2

0.330 157
12zL6 0.15

0.330 rs1
12: 16 0, 1-8

0.329 157
L2:L7 0.07

0.329 L57
L2:.1.'l 0. l-6

0.329 ls?
I2rL7 0.04

0.329 157
12: 18 0.06

0.329 r_s?

I2z2A 0.01
3. ?09 101

03:51- 1.00
5.015 157

11:50 0.09
6,487 L95

10:46 0.05
3.284 101

1 .00

CONDUIT
5.26 157

CONDUIT
s.97 157

CONDUIT
4 . 11 1,57

CONDUIT
3. 16 15?

CONDUIT
2.3r 15?

CONDUIT
4.7 9 157

CONDUIT
1. 60 L57

CONDUIT
11.39 157
CONDUIT
?.30 15?

CONDUIT
3.95 157

CONDUIT
8.88 195

CONDUIT
6. {3 1s7

12t15
157 12:LS
12r15
15? 12:15
12zL5
157 1.2:75
L2:16
157 t2:L6
72:16
15? l2:tj
12rL7
157 L2 r1.7
12tL7
157 12:LB
L2z18
157 tZzL9
L2:18
15? 12: L8
12:20
157 L2:20
02:50
100 21:18
11:50
157 11:50
03r52

195 03:52
02:50
100 2Iz0'l

0.330
0.89

0. 330
0. 91

0. 330
1. 01

0. 330
1.04

0.329
1.16

0.326
L.21

0,326
1.45

0.323
0.79

o.324
r .4'l

0.317
3.00

2,943
1. 00

3.646
5. 00

il. 901
2.39

2.943
157 tl:45 0.00

IN VAULT
157 13 r 00

Avg. Avg.

Froude Flow
Conduit

Nunber Change

2'1.33' 329
ORIFICE

***it*+******* **tr*** * * * *+* t **** *

FIow Classification Sunmary
************+*********t********

Arl'irrcIod

/AcL ua1

T,onal-h

--- Fraction of TIme

Up Down Sub

Dry Dry Dry Crit

in Flow Class ----

Sup Up Down

Crit Crit Crit

cDT-1.3
2.52 0.0000

DV1O1_DV WETWELL
1. 56 0. 0000

DV102-DVl01
1 . 34 0.0000

DV103-DV102
0.72 0.0000

DV1O5-DV-CHAM
1.80 0.0000

DV107-DV DUI{I4Y
0.96 0.0000

I.UU

1. 00

0. 00 0. 00 0.00 0.00 0. 00 0 . 00 0. 98

0 .00 0. 00 0. 00 0.00 0. 98 0 . 00 0. 00

r..00 0.00 0,00

1 . 00 0. 00 0.00

1. 00 0.00 0.00

1.00 0.00 0. 13

0.00 0 . 02 0. 69 0. 00 0 .27

0.00

0. 00

0.00

0.01 0.00 0.00 0.97

0.00 0.01 0.00 0.97

0. 54 0 .32 0 .00 0.00



Conduit Surcharge Summary
r***********************+*+r+

i

F-^-^.i +.rvaPaut LJ,

Conduit
Limited

Hours t'ul-I --------

Both Ends Upstream Dnstream

Hours Hours
Above F'uIl-

Normal FIow

DVlO1-DV !{ETWEI,I,
DVl02-0V101
DVIO3:DV1O2
DV201-DV103
DV229-DV230
DV2 30-DV30 0

DV300-DV102
DV CHAI\4-DV1O3

Analysis begun on:
Analysis ended on:
ToLa I e.Lapsed time:

Thu May 22 OB:.45:38 2OI4
Thu May 22 O9:LI:,52 2OI4
OO:.26l.1 4

0.01
2's .22
11.70
I t. tu

q R1

11. .6'l
12.11

3. 83

0.01
25.2.2
11.?0
21 .10

9.81
tl .61
i2.)1
3.83

0.01
25.23
11.70
2.7.'t2

9.83
1r.bb
T2.L2
3. 83

13.40
10.41
5. ?0
6. 5l
0 .4'1
0.01
0.01
0.01

0.01
l-r.li

D.1-)
6 .51
0.46
0.1s
0.03
0.0r
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TENX

Dorcdptlon
surftcrt

Ares
oePtn
Max

Oopth
@o*

vol
Mil

Vol
Avo

rF] 1m TFTl TFT' ITGALI tFl lKGAL'
Aenuon Tsnk No. I 2,700,00 15 00 15,00 40,500.00 302.94 40,500.00 302.94
Aenllon Trnk ilo, Z 2.700.00 15.00 15,00 40.500.00 302.94 40,500,00 302.S4
Flnal Clarlller l{o, I 408 00 10 67 950 4.353.36 JZ.C0 3.876,00 28.99

nal Clerlfler Ho. 2 408 00 10 67 950 4.353.36 32 56 .876.00 28.99
iL Contact Ttnk No" I 1 16.33 6.75 4-ZJ 785.1 I 587 494.38 370
lL Contact Tsnk No. 1 16.32 675 4.25 785.1 6 587 494 36 370
Gdt Chamber 700,00 524 700.00 524

Dravosburg WWTP Capacity Analysis

'For capacity analysis, assume depth @ Q u, in all volume calculalions

Contact Tank Aeratlon

Desisn Criteria
To 2 6.00 hr IMMAFI

Method
O_ V/TD

Analysis
Vtr'u= 605,880.00 gallons

Qav-'100,980.00 Sph

2.42 mod

Grit Ghamber

Clarlfler

Deslsn Crlterla
Tp > 3,00 min IMMAFI

Method
O= V/TD

Analysis
Voou = 5,236.00 gallons

Qr, = 1,745.33 gpm

2.51 mqd

Deslon Crlterla
Tu > 30.00 min IMMAFI
TD > 15.00 min IPHFI

Vethod
a- v/To

AssumpUons
TD> 26.888 mln IMMAF]

Analvsls
Vo"u = 7,395.78 gallons

Qou - 275.06 gpm

396,090.30 gpd

Vo.u= 7,395 78 gallons

Qu,o, = 493.05 gpm

709,995.32 spd

Desiqn Criteria
Surface Overflow Rate = 800 00 gpd/ft' [MMAF]
Surface Overflow Rate = 1,200.00 gpd/ft2 tPHFI

Weir Loadinq = 10,000.00 qod/tt IMMAFI
Method

Q= (SOR)x(A)
O= (WL)x(L)

Analysis
A = 816.00

oov - 652,800.00

Q',, - 979,200.00

Total Weir Length = 68.00

Qe" - 680,000.00

gpd

ft
gpd



Appeuorx N

AlreRruRrrve 1

PRocess Florll DrncRRl,t



E
?tp:q 

JN
r sH

sN
l*

rs'.p,.q 

--
crv{raffia 

F
aaraaegE

I|tvta l|trtl|[ 
E

rvxE
r'3tr uu.aat

naY
 llm

lfaa 'Lrxnea llilloE
 rtr

guns3o^Y
uo Jo H

onouog

E0hol:

Nattoi:

tEo6Esg

NAioi:

E(J
ptrv)\4(J





goE
tltinJ 

JN
r 

ja#N
r9M

ffilldtlU
'F

B
m

uum
c4trla

H
-t>

l
rgyuoJn rilrnd J.xtilt?ru riLttS

J.svt
vtN

v^l 
B

rar{td tll|lnoc ltr3H
otllv

cungao^vuo lo H
onouoa

,l*.s'

uloEC
,

4fz7IL-i<iliE
=

c,
tr(
gaE

=
F

O
,|lE

 d
F

O
10
}tl
H

6
*E=|,E3ooo{co

esNri:od

l:z

U
:O:lttre'.J

FIEt

L_<
_

$r

_I-_J

_+
_J

etirivlIod



Appeuorx O

AtrEnunrrve 1

Srrr Puu



N
ytd'IoH

lN
oc hluS

t 9N
01

vtN
vA

] sN
H

;ld'I.l'N
not 

A
N

S
r{9t11V

9U
nA

S
O

A
V

U
q JO

 H
9nO

U
O

g
i- --- 

+
--+

----+
_-]' 

.!'.i;'
i 

':'I 
1! 

,1!!1 Y
Il:! 

r-l:li--,-

J
''&-bs

JF
.

{To*l{qe('

ar!{ta.

r'\
"+

'

a4fr,-tr
* 

rf 
l'

\,.

E
T

s5
' 

E
r

S
S

.tq

1l\\

\

\
9rE

Q
R

"i
3:;
q.Q

\
ool
iq;R

$g.l
R

ti*

d

q*.xrrtJ

".#

anua^v unftutqseM



Appexorx P

ALreRrunrrve 1

PRocess Celcuurtots



CONFIDENTlAL

SANITAIRE ,CEAS Detailed Deslgn Colculstlons
BOD Re mova I, Nltrlficotion, a nd De-Nitrificotion Proce ss

SA N lfAl RE P roJ e ct t2497 Gt4a
Drovosburg, PA

BAN TAIFE
a x'ylem brand

Design Parameters

A. Flow

Average Daily Flow

Peak Dry Weather Flow

Peak Wet Weather Flow

500,000 GPD

1,100,000 GPD

2,200,000 GPD

C. Environment

Alkalinity (Minimum Requirement)

Max Wastewater Temperature

M i n Wastewater Temperature

Ambient Air Temperature

Site Elevation

D. ICEAS Process Design Criterla

F lta
SVI (after 30 minutes settling)

Number of ICEAS Basins

Top Water level

Dravosburg, PA

2497Q-14a

180 mg/l
20'c
10 "c

20-90'F
740 ft

0.042 BOD5 / MLSS / day

150 ml/g
2

16.25 ft

B. Treatment
lnfluent
Qualitv

Effluent

Requirement

BODt (20'C), mg/l

Suspended Solids, mg/l
TKN, mgll

NH,-N, mg/l

TN, mg/l
Phosohorus

190

2ro
40

10

10

1

1

5t27t2014



CONFIDENTIAL

F. Detalled Calculatlons

Mass of Biomass

where: BODL = BOD Load (lb/daylbasin)

Q = Average Dry Weather Flow per basin (gallday)

BOD|n = Influent BOD concentration (mg/l)

1,000,000 = Conversion (l/mg)

8.34 = Conversion (lb/gal)

Mass of Biomass

too' =3 E = ffi = 47s tbldaY/basin

B

MBoD= 9??! = ,01?, = ru,346lb/basinFIM O.U2

where: MBOD = Mass of Biomass for BOD Rernoval (lb/day/basin)

F / M = Food to Microorganism ratlo (day-t)

Volume of Biomass

Vbio= MBOD x SVt= 11,346 x 2.4= 27,231ftTbasin

where: Vbio = Volume of Biomass (ft3/basin!

SVI = Sludge Volume Index (ft3llb)

Dravosburg, PA
2497O-14a 5t27t2014



CONFIDENTIAL

Maximum Volume Above Bottom Water level

Peak Drv Weather Flow:

where: Vbwld =

PDWF =

NCT =

NDT=

7.48 =

24=

Peak Wet Weather Flow:

'1..,,r PDWF x (NCT- NDT) 550,000 x (4.8 - 1.20)
Y VWtU tI,O29 fttlbasin

24 x 7.8 24 x 7.8

Maximum Volume Above BWL at Peak Dry Weather Flow (ft3/basin)

Peak Dry Weather Flow (gallday)

Normal Cycle Time (hr/cycle)

Decant Time (hr/cycle)

Conversion (Cal/ft3)

Conversion (hours/day)

'1...,__ PWWFx(SCT - SDT) _ 1,1O0,000 x (2.4 - 0,60) _vowls=- 11,029 ftr/basln
24 x 7.4 24 x 7.4

where: Vbwls = Maximum Volume Above BWL at Peak Wet Weather (Storm) Flow (ft'/basin)

PWWF = Peak Wet Weather Flow (gaUday)

SCT = Storm Cycle Time (hrlcycle)

SDT = Storm Decant Time (hr/cycle)

where: PDR = Normal Decant Rate (gal/min)

NDT = Normal Decant Time (min/cycle)

1440 = Conversion (min/day)

Peak Wet Weather Flow:

PWR = Peak Decant Rate (gallmin)

SDT = Storm Decant Time (min/cycle)

Dravosburg, PA
24970-14a

PWR =
MVAB x 7.48

SDT
+ PwwF - 7l'o29 x 7'48 .1,1T'.T-= 3,os6 gallmint,40 35.0 r,440

MVAB (Maximum Volume Above Eottom Water Level) is larger of Peak Dry Weather and Peak Wet Weather Calculation

MVAB = 11.029 ftr

Decant Rates

Peak Drv Weather Flow:

pDR_ MVAB x 7.48

NDT

PDWF+ 

-=
\4n

Il.,O29 x 7.48

72.O
- 
#= 1,528 gallmin

5t27t2014
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DLa =
PDR - 1'528 

= 10.21ft
2O x 7.8Weir Loading Rate x 7.t18

DLP =
PWR

= -14!9- = 16.34 ft
25 x 7.8WeirLoading Rate x 7,48

BANlTA!FIE

Decanter Sizing

Peak Drv Weather Flow:

where: DLa = Decanter Length for Average Dry Weather Flow (ftl
20 = Weir Loading Rate (ftr/min/ft of decanter weir)

Peak Wet Weather Flow:

where: DLp = Ds...ter Length for Peak Wet Weather (Storm) Flow (ft)

25 = Weir Loading Rate (ftr/minft of decanter weir)

Desien Decanter Lensth = t7.5 ft

Basin Working Volume

Basin Area

BWV= MVAB + Vbio + Vc= 11,029 + 27,23I + 66= 38,326ft'/badn

where: BWV = Basin Working Volume (ftr/basinl

Vc = Volurne of chemical sludge due to Phosphorus removal (ft3/basin)

(Please refer to phosphorus removal calculation,l

BA= BW - 38'326 
=2,893ft2/basin

TWL - BZ 16.3 - 3.0

where: BA = Basin Area (ft21

TWI = Top Water Level (ft)

BZ = Buffer Zone (ft) (Safety Factor)

Sludge Depth

where: SD = Sludge Depth (ft)

Dravosburg, PA
24970-14a

Vbio 27,23I)u= 

- 

= 9.41 ft
BA 2,893

512712014
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Decanter Draw Down

Do = MVAB - 11'029 - 3.g1 ftBA 2,893

where: DD = Draw Down (ft)

Bottom Water Level

BWL= 5D + BZ + Vd= 9.41 + 3.00+0.02= l2.44tt

where: BWL = Bottom Water Level (ft)

Vd = Depth of Chemlcal Sludge for Phosporus precipitation (ft)

Top Water Level

TWL = BWL + DD = I2.4 + 3.81= 15.25 ft

where: TWL = Top Water Level (ft)

Hydraulic Retention Time

HRT=
BA x MAFD x7.48

QT

where: HRT = Hydraulic Retention Time (days)

MAFD = Maximum Average Flow Depth (ft)

QT = Fill Rate at Average Dry Weather Flow (gallday)

*ro_ Qx [(NcTx60) - NDT] + BWL
BAx1,rt4ox7.48

_ 300,60 x [(4.8 x 60) - 72,0] + !2.M= 14.52 ft
2,893 x 1,440x7.48

HRr= 2'8s3114'!?:t 7'48 
= 1.os days

300,000

Dravosburg, PA
24970-14a 5t27t2014
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MLSS Concentration at Bottom Water Level

MLSS =
Mbio x 1,(X)0,000 t1,346 x l,Ofi),fi)O

= 5,062m$ll
BWLx(BA-CA)x62.42 Lz.M x (2,893 - 4.(X) x 62.42

where: MLSS = Mixed Liquor Suspended Solids concentration at Bottom Water Level (mg/l)

62.421!E+06 = Conversion (lb/mg x l/ft3)

CA = Area Increment due to chemical sludge (ft'z/basin)

Mass of Sludge Produced

AM= f Yx(BODin-BODout) +Zio+Zno \ , Qx8'3a
\ r+(s x0{r'2orxsRT} / 1,0@,ooo

where: AM = Mass of Sludge Produced (lb/day/basin)

Y = Volatile cell yield (VSS/BOD removed)

g = Arrhenius Temperature Correction Factor

B = Decay Rate (day-l)

BODout = Anticipated Effluent BOD (me/t)

SRT = Solids Retention Time (days)

Zio = lnfluent nonvolatile suspended solids (mg/l)

Zno = Influent volatile nonbiodegradable solids (mg/l)

T = Minimum Wastewater Temperature ("C)

Dravosburg, PA
2497$-Ma

or= (
1 + (o,07 x 1.04 {10'20) x 28.1)

379lb/day/basln
0.6x(190-10.0)

+ 84.0 + ,t,O 
)

3.0E+05 x 8.34x=
1,000,000

(Lawrence-McCarty Equation as presented in WEF MOP/8 4th Edition, pg 11-11, Eqn, 11.7)

5t2712014
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Volume of Sludge Produced

Dravosburg, PA
24970-14a

Vws =+lsilse- - 37s+27 
= s,Tztgarlday/basin

SFws x 8.34 o.oo85 x 8.34

where: Vws = Volume of Waste Sludge (eal/day/basin)

SFws = Solids Fraction in Waste Sludge

8.34 = Density (tb/gat)

Csludge = Mass of chemical sludge produced {lb/day/basin}
(Please refer to phosphorus removal calculation)

Observed Yield Factor

AM 379 MlssYObs=:- =: = 0.80
BODL 475 BOD

Observed Yield Factor (lb/day MLSS/lb/day BODremoved)

Mean Cell Residence Time

Mbio
MCRT =

AM + ((q- vws) x sSout x 8.34l 1E+06)

MCRT=
LL,346

= 28,1days
379 + ((3@,000 - 5,727'l x 10.0 x 8.34l 1,000,0001

where: MCRT = Mean Cell Residence Time (days)

SSout = Anticipated Effluent Total Suspended Solids (m8lll
8.34E-05 = Conversion (lb/mg x l/eal)

5t27t2014
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Sludge Age for Nitrification

Refer to Metcalf and Eddy, Edition lV pages 514 and 705

Constants and Temperature Corrections:

Calculations:

Dravosburg, PA
24970-14a

r"rn=f u".(T) x TENH3 ,. oo l-ron(r)I TENH3+Kn(T) DO+Ko t

rn= ( o.*rx +r+ ) -o.os+= 0.158 days,\ 1.o+O.M2 2.0+0.5 I

11SRTmin = 5.3 days
Bn 0.158

SRTaerobic = SRTmin x SF = 6.3 x 1.5 = 9.5 days

SRToverall =
SRTaerobic x 24 9.5x24

= 

-= 

28.6 daVs
8.0TA

Design sludge age not adequate for nitrification.

where: Unm(T) = Maximum Temperature Corrected Nitrifier Growth Rate (days 1)

[n = Specific Nitrifier Growth Rate at Temperature, Do, and Effluent NH3 (g/g-days)

SRTmin = Minimum Sludge age required for Nitrification (days)

SRTaerobic = Design Aerobic Sludge Age (days)

SF = Safety Factor

SRToverall = Sludge Age accounting for entire ICEAS cycle (days)

TA = Aeration Time (hrs/day)

TENH3 = Anticipated Effluent Arnmonia (mg/l)

loefficient
Base

Value Theta

Temperature

Corrected Svmbol

Vaximum Specific Growth Rate of Nitrifying
racteria, e V55/e VSS.day 0.75 107 0,381 f"^(Tl
'lalf-Velocitv constant for nitrif iers 0.74 1 053 0.442 Kn(T)

\.litrifier decav rate 0.08 1.04 0.054 Kdn(T)
)issolved Oxygen, mg/l 2 2 DO

Half-Velocitv Constant for Dissolved Oxygen, mg/l 0.5 0.5 Ko

Minimum Water Temperature, 'C 10 T

Safetv Factor 15 1.5 SF

5t2712014
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BANITA!FIE
,r xylem hr ilr \r I

Dravosburg, PA

2497O-14a 512712014



Waste Sludge Pump Capacity

where:

Chemical Dosing

where:

CDt= L3

Dravosburg, PA
2497U14a

CONFIDENTIAL

Vws x NCT 5,727 x 4.8
vrgi =

24 x SPT 24 x LO.4L
110 gal/mln

BAN]TAIRE

where: WSP = Waste Sludge Pump Capacity(gal/min)

SPT = Sludge Pumping Time (min/cycle)

Biological Phosphorus Removal

TPb= TPi - [Yobsx(BODln BODout)]xTPps= 7.0-[0.80x (190-10.0)x0,031= 2,7Omell

TPb = Concentration of the Total Phosphorus in the Effluent after biological removal (mg/l)

TPi = Concentration of the Total Phosphorus in the Influent (mg/l)

TPps = Percent of Total Phosphorus in Biomass

CD= CDtx (TPb-TPe) x (1+SF)

CDt= TheoreticalWeight Ratio Chemical Dosage

SF= Safety Factor for Chemical Dosing (%)

TPe = Required Phosphorus concentration in effluent (mg/l)

Alum Dosage Based on percentage removal (PR) of Phosphorus:

Refer to ASCE Design of Wastewater

PR cDt
PR<8s 

I

85sPR<95
PR>es I

13

1€

22

reatment Plants (4th Edition) pg 16-57

TPb - TPe 2.7O- L.O

TPb 2.70

cD= 13x (2.70-1.0)x (1+25%l= 2l,6mtll

10 5t27t2014
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Mers of ChemhalSludge

where: 0.@l rn Freeffon of Alun reactltrg wlth Phosphorur

4 = Mass of Predpitat€ fotm€d per Mors of Alum

Volume sfGhomlcel Slufte ) --

= CEfudfF r SVI o 27 x 2.4o 66 ft?bedn

where: Vcs = Volume sf ChemlcalSft.dge (ftYbasin)

Dravosburg, PA

24970-14a

Cs I udge =
QxCDxO.GAx4 x&34 3@l0mx 3Ox O.B1x4 xE.iI4

27lblday/baeln
LmqflIt 1,000,000

11 512712014
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SANTTAIRE ICEAS Aerotion Deslgn Colculatlons
BO D Removal, Nitrification, ond De-Nitrificotion Process

SAN ITAI R E Prolect #2497 0- 74a

Drovosburg, PA

EIANITAIFIE
a xylem trrarrri

Carbonaceous Oxygen Demand

where AORl =

[=
Q=

BODin =

1,000,000 =

8.34 =

Actual Oxygen Required for BOD oxidation (lb/daV/basin)

02 / BOD

Average flow (Bal/daylbasinl

Influent BOD received (mgll)

Conversion (C x mS)

Conversion (lb x eal)

Qx BODin 300.000 x 190
AORI= Ax 

- 

x8,3tl=1.20x 

-x8.34=

570 lb/day/basin
1,000,000 1,0oo,ooo

A = 1.20 O2|BOD

Nitrification Oxygen Demand

AOR2 = AN x 4,50 = 72.5x 4.6Q = 333 lb/day/basin

where AOR2 =

AN=
[ (40.0- 1.0) - (190.0- 10.0) x 0,80x 0.07 ] x 300,000x 8.34

= 72.5lb/day/basin
1,000,000

where AOR2 = Actual Oxygen required for Ammonia Oxidation (lb/day/basin)

TKNin = Influent TKN concentration (mg/l)

4,6 = Mass of 02 per Mass of Ammonia Oxidized

NLOAD = Mass of TKN applied lb/day/basin
NH3out = Effluent ammonia required (mg/l)

Ns = Sludge Nitrogen content (N / sludge)
BODout = Effluent BOD (mg/l)

Dravosburg, PA
24970-14a

for Ammonia Oxidation (lb/day/basin

12 st27t2014
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Total Actual Oxygen Transfer

AOR = AOR1 + AOR2 =570 + 333 = 9(M lb/day/basin

where AOR = Total Actual Oxygen Required (lb/day/day/basin)

Total Standard Oxygen Transfer

B

AOR 904
SOR =: 1,897 lbldav/basin

AOR / SOR 0.4766

c x e lrslF-20) x (F x C'sat2sx Psite / Pstd x Csurfr/Csurfzo- D.O,)

C sat2s

AOR 0. 55 x 1.024 (zo -20r x ( 0.95 x 10.31 x 14.34 | 14.70 x 9.O7 | 9.07 - 2,01
= 0.4766

soR 10 31

where SOR = Standard Condition Oxygen Requlrement (lb/day/day/basin

c = Alpha factor
0 = Temperature coefficient

Tsite = Water temperature ("C)

F = Beta factor
Psite = Site Atmospheric Pressure

Pstd = Standard atmospheric pressure (psig)

G'sat2s = Dlssolved oxygen solubility at standard conditions (mg/l)

Csurfl = Dissolved oxygen solubility at site water temperature (mB/l)

Csurf2s = Dissolved oxygen solubility at 20'C (mg/l)

D.O. = Residual dissolved oxygen concentration (mg/l)

Aeration System Standard Oxygen Transfer Rate

sorR = 
soR - 7'897 - 237 rblhrTA8

where SOTR = Standard oxygen transfer rate (lb/day/hr)

TA = Aeration Time, hrs/day

Dravosburg, PA

24970-14a 't? 512712014
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Aeration Depth

Average Aeration Depth

MADad =
Qx [( NCIx 60) - (NDT+NST)l

BWt
2xL,M x 7.48xBA

MADad
300,000x [( a.8x 60) - ( 72+48)]

= 13.25 ft
2x 1,40 x 7.48 x 2,890

where AADad = Average Aeration Depth at Average Dry Weather Flow {gpd)

Q = Average Dry Weather Flow (epd/basin)

NCT = Normal Cycle Time (hr)

NDT = Normal Decant Time (minl

NST = Normal Settling Time (min)

BA = Basin Area (ft2)

1440 = Conversion (min/day)

7.48 = Conversion (gaUft3)

2 = Calculate Aeration Depth at Middle of Normal Reaction Phase (NCI - NST - NDT)

Maximum Aeration Depth

MADpw
PWWF x [( SCTx 50 ) - ( SDT+ SsT )]

BWL
1,t140 x 7,48xBA

MADPw =
1,1@,000x [( 2.ax 60 ) - ( 36 + 36)]

+12.M = 14.98 ft
1,449 * 7.zl8x 2,890

where MADpw = Maximum Aerartion Depth at Peak Wet Weather Flow (gpd)

PWWF = Peak Wet Weather Flow (gpd/basin)

SCT = Storm Cycle Time (hr)

SDT = Storm Decant Time (min)

S5T = Storm Settle time (min)

MAD = Maximum Aeration Depth (ft)

Air Flow Requirement

Process Air =
SOTRx 10,000 237x 100@

= 872 scfm
p x SOTE x Opw x 60 0.075 x 25.05 x 23.2 x 60

where Process Air = Process air flow requirement (scfm)

Dravosburg, PA

24970-14a 14 512712014

E

MAD is la d MADpw
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BANITAIFIE
tr rylcm lxanrJ

p = Air density (0,075 lb/day/ft3)
SOTE = Standard Oxygen Transfer Efficiency @ Submergence of 12.25 ft
Opw = Fraction of Orygen in air by Weight

10,000 = Conversion (100% | 100%)

50 = Conversion (min/hr)

Mixing Air = Ml x BA = 0,13 x 2,890 = 352 scfm

where Mixing Air = Mixing air flow requirement (scfm)

Ml= recommended air flow per unit area of basin (scfm/ft'z)

Blower Unit Capacity

Blower Pressure

psig = y49 * 0.432 + l-ir = 14.98 x 0.432+ 1,00 = 7.7 psig

where psig = blower pressure (rounded to next psig)

0.432 = water density (psi/ft)

H1= Cumulative piping and diffuser headloss (psig)

Average Blower Power

Blower unit capacity (BUC) is the larger of the process air requirement and the mixlng air requirement.

Process Air 872 scfm

Mixing Air 352 scfm

Use 1 blower per tank

Blower power based on vendor curves, BUC, and Average Aeration Depth (12.25 ft)

Powerrru = 40,0 bhp

Dravosburg, PA
24970-'l4a 15 5t2712014
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INTRODUCTION

The Municipal Authority of the City of McKeesport (MACM owns and operates the

McKeesport Wastewater Treatment Plant (WWPT) and the system of interceptorg pump

stations, and force mains which collect and convey sewate from the service communities.

Along the interceptor system a total of 28 combined sewer overflows (CSO's) provide points of

disdrarge for excess wet weather flow from combined sewer systems (CSS).The map provided

on the following page illustrates the location of all CSO's. The facilities dbscribed herein are

perrritted under NPDES Permit #P1rm26973.

The NPDES perrrit states that "the long term goal of the Long Term Control Plan (LTCP)

requirements in this permit is to achieve compliance with the Pennsylvania water quality

standards upon completion of the LTCP implementation." The LTCP shall at minimum

incorporate the following requirements:

1) Continued implementation of the Nine Minimum Controls

2) Protection of sensitive areas

3) Public participation in developing the LTCP

In addition to the above stated minimum requirementg this report identifies the sewage related

deficiencies/problems within the watershed, develops various alternatives for resolving the

recognized problems and addresses future, growth related, deficimcies.

Municipal Authority of the City of McKeeaport
Long Tem Control Plan
December 2007 Ref. No. 220{2
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Insert System Map
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2 CHARACTERIZATION, MONITORING AND MODELING OF THE COMBINED
SEWER SYSTEM

The characterization of the MACM's system begins with the identification of its main

components, a definition of its main components, and their hydrologic and hydraulic

characteristics. It continues with an analysis of dry weather and wet weather related

wastewater flows, the capfure, conveyance and heatment of such flows and concludes with an

assessment of the system's functionality and an outline of its deficiencies.

The MACM's characterization objectives have bem pursued through a combination of

procedures, measures, md activities conducted during the preparation of the LTCP. Th"y

consist of the following:

1)

2)

3)

4)

Municipal Authority of the Ci$ of McKeesport
Long Term Control Plan
December 2007 Ref. No. 220-02

Examination of existing data

Monitoring of CSO's and receiving water

Modeling of the CSS and receiving water.

Characterization of the CSS

2.1. EXAMINATION OF EXISTING DATA

ln order to meet the requirement set forth in the NPDES permit relative to the CSS, the

following reports were prepared and submitted for review and/or approval copies of which are

appmded as follows:

CSO Management and Conhol Study, Appendix A

lnplementation and Documentation of the Nine Minimu-rr Controls for CSO's,

Appendix B

In preparation for development of the LTCP the Authority's CSO control system was assessed.

This assessment was completed and the findings summarized in the "CSO Management and

Control Study". This study was submitted to the PaDEP in January of L996.

The assessment of the available information concluded that in order to conduct a

comprehensive characterization of the Authority's CSS, it would be necessary to obtain

additional data and information that had not been developed previously. This resulted in the

!

I

KLH
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development of a comprehensive investigation and monitoring plan, which would befter assess

existing conditions and establish goals for the CSS.

Three major areas were identified for new data collection:

Delineation of the collection system areas that converge to the specific discharge points

into the interceptint sewers.

Flows and loads from each of these areas under dry and wet weather conditions.

Receiving water draracteristics under dry and wet weather conditions

These programs are described in detail in the following sections.

MONITORING OF CSOs AND RECEIVING WATERS

2.2.1 Delineation of Drainage Areas

Delineation of the collection system areas was a necessary step in the preparing for the

hydraulic characterization of the CSS. The correct determination of actual drainage areas is

crucial for the characterization of the CSS, flow predictions in relation to storm events, flow rate

and total amount of combined sewage bypassing through the regulators into the receiving

waters. By only using the rare available maps of the existing system, it wasn't possible to

determine the direction of flow throughout the entire collection system. The Authority's staff

conducted a field survey by checking the manholes in the areas that were not obvious for their

drainage direction; performed dye testing and interviewed the City of McKeesport Public

Works StaJf that maintain the collection system. The collected information was then used to

develop the hydraulic model of the CSS that would depict the actual conditions. This was

particularly difficult due to the lack of records, a history of unregulated taps and

interconnections between CSS and exclusive storm lines. The drainage areas for each collection

point (regulator) in the City of McKeesport are delineated based on the rare existing records,

best knowledge of the Authority's and City of McKeesport Public Works Deparhent's Staft

and limited field investigation. The map provided on the following page illustrates drainage

areas for each collection point.

!

I

2.2

Municipal Authority of the City of McKeesport
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lnsert Drainage Area Map

Municipal Authority of the City of McKeesport 5 K L H
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2.2.2 CSO Monitoring

The object of the CSO monitoring program was to collect dry *d wet weather data on the

Authority's CSS. This data was than used to deterrrine the hydraulic and pollutant loading to

receiving waters and to assess impacts of those loading on receiving water quality. The

monitoring program had to be selective, yet at the same time produce a representative sample

of data that could be used in order to addeve the objectives of the report.

CSO monitoring consists of the monitoring and collection of the flow and water quality data

during dry and wet weather conditions. Selection of the CSO monitoring stations was based on

the number of overflow events as recorded by the Authority's staff during 1.998. The following

table presents the frequency of overflow everrts in 1998, whidr was used as the primary

selection criteria during the CSO's ranking process.

MunicipalAuthodty of th€ City of McKeesport
Long Tem Control Plan
D,ecember 2fl)7 Ref. No. 220{2
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Overflow frequenry was then compared to the total discharge volume before the final selection

was made. Also the monitoring plan had to include locations from aII interceptors (Long Run,

Youghiogheny, Upper and Lower Monongahela). Finally the following eight CSO structures

were selected for monitoring:

Youghiogheny Interceptor: CSO 013 Fifth Avenue

CSO 021 Twelfth Avenue

CSO 023 28tr Avenue

Long Run lnterceptor: CSO 024 Eden Park Boulevard

The Authority hired an experienced contractor to perform the flow monitoring, including the

collection and presentation of data. Prior to the installation of flow meters, the selected sites

were inspected for hydraulic and physical accessibility. A pair of flow meters was installed at

each selected site. Where installation allowed, one flow meter was installed in the interceptor

discharge line while the other meter was installed in a overflow line. Where one of these

installations was not hydraulically or physically possible, a flow meter was installed in a

regulator chamber influent line. The flow meters used in the monitoring were area-velocity

type, with a submerged pressure transducer and electromagnetic sensors for velocity

measurement Detailed information on the equipment selected sites, monitoring protocols and

QC/QA procedures used in monitoring is presented in Appendix C.

After several months meters were to be pulled and calibrated. Since several overflow events

had already been recorded, it was decided that after the calibration, the available flow meters be

installed in new locations as per established ranking.

Upper Mon Interceptor:

Lower Mon lnterceptor:

Municipal Authority of the City of McKeesport
Long Term Control Plan
December2007 Ref. No. 220{2

CSO 004 Rebecca Street

CSO 009 Windsor Street

CSO 031 White Steet

CSO 032 Cliff Sneet
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A total of eight flow meters were installed in four regulators as follows:

Upper Mon Interceptor:

Lower Mon Interceptor:

Lower Mon Interceptor:

You ghiogheny Interceptor:

Ag"*, the total flow at the WWTP was

inspected during rain events, estimating

during the overflow events.

2.2.3 Monitoring Duration

Municipal Authority of the City of McKeesport
Long Term Control Plan
December2007 Ref. No. 220-02

CSO 008 Perry Street

CSO 030 Evans Street

CSO 026 Wa]nut Street

CSO 018 Ninth Sfreet

continuously monitored, and all regulators were

the total volume of bypassing for each regulator

KLH
ENGINEERS, INc.

A total of sixteen flow meters were installed in eight diversion structures on May 28,7999. Due

to drought conditions it was not clear how long the monitors would be kept in the place before

being moved to different locations. After recording several rain events and related overflows,

the flow meters were pulled out in September of 7999. After the calibration, eight flow meters

were then installed in new locations. During this period, from October 1999 through ]anuary
2000, a permanent flow meter at the WWTP was measuring the total flow being conveyed to the

plant. Alsq during all rain events the remaining regulators were inspected and the Authority's

experienced crew estimated overflows' volumes utilizing chalking measurements.

A range of storm sizes occurred during these periods. Rainlall data is a vital part of a CSS

monitoring program. It is necessary for analyzing the CSS, calibrating and validating CSO

models, and developing design conditions for predicting current and future CSO's. The rain

data was obtained from recording gauges located at the WWT" and Long Run Pump Station.

Also rain data from the Weshnoreland County Water Treabrent Plant, located within the City

of McKeesport's limits, was used to compare to the recorded data during the characterization

phase. The rain gauges for rainfall monitoring were all tippi.tg bucket type, with 0.01 inch per

tip.



2.2.4 Analysis of Flow Data

CSS flow and rainfall data were evaluated to develop an understanding of the hydraulic

response of the system to wet weather events and to addeve the o$ectives of the monitoring

program. An analysis of the monitored flow and rain data as presented in the following pates

intends to answer basic questions for the monitored ouffalls as suggested in Chapter 5 of the

EPA "CSO Guidance for Monitoring and Modeling".

. Which CSO outfalls contribute the majority of the ouerflow oolume?

. What size stornt can be contained by the regulator seraing each outfall? What rainfall amount is

needed to initiate oonflow? Does this containment crpacity aary from storm to storm?

. Awroximately how many oaerflows would occur and afuat would be their uolume, based on

r ainfall r e cor d fr om differcnt y e ar ?

2.2.5 Wastewater Quality Sampling

Characterization of the CSS requires information on the qualiry, as well as the quantity of the

overflows. Ideally, a comprehensive water quality monitoring program parallel to the flow

monitoring should be followed by the development of the CSO quality models, which would be

used to characterize and predict the loads of the CSS or of the individual source areas.

A limited water quality sampling was conducted in order to understand the actual physicaf

biological and chemical character of the sewate during the rain events.

One composite sampler, owned by the Authority, was used to obtain water quality data from

the regulators selected by the flow monitoring criteria. After each rain event, the samples wene

collected and analyzed, and then the sampler was moved to a different location. The data for

the initial flush and extended overflow for the selected locations are presented in Appendix D.

The results of the analysis of limited number of samples shows a general nature of domestic

sewage during the storm events with no unexpected pollutants.

Municipal Authority of the City of McKeesport 10
Long Tem Control Plan
December 2007 Ref. No. 220-02

KLH
ENGtNEERsi, lNC.



2.2.6 River Water Quality Study

The purpose of this water quality study is to determine the impact of bypass events on the

water quality of the receiving waters by comparing water quality data obtained during dry and

wet weather conditions.

The CSO regulators located along the interceptors regulate the flow of combined sewage during

storm events. After reaching a preset level in the regulator chambers, a portion of flow is

conveyed over the weir to the Youghiogheny and Monongahela rivers. Since one of the

objectives of the LTCP is to evaluate the impact of CSO's and "gain sufficient understanding of the

receiving anter to suyport eanluation of proposeil CSO control alternatioes', a comprehensive study

of water quality conditions of the receiving rivers along with Long Run and Crooked Run was

conducted during the preparation of LTCP.

The receiving water sampling was conducted once during dty *d wet weather conditions. The

data was then used to demonstrate that the existing CSS or proposed CSO control measures

were capable of attaining the water quality standards for the receiving waters. Also, at the same

time, an assessmmt of the McKeesport CSS was conducted based on the presumption that no

less than 85% by uolume of the combined sewage is collected in the CSS and treated during precipitation

eoents on a systott-wide annual aaeragebasis.

Flowever, the receiving water sampling and the analysis of the collected samples for the first

time provided valuable information on the biological and chemical composition of the

Youghiogheny River, Monongahela River and Long Run within the Iimits of the City of

McKeesport. This sampling also provided the opportunity to assess the effects of CSO

discharges and the chemical constituents contained therein on the survival of fuh and

invertebrates and the change in the chemical constituents of the receiving water bodies due to

the CSO discharges.

A brief summary of this analysis is presented in this section, the portion of the study with the

chemical and biological data are appended to this report in Appendix E.

A total of nine sampling stations were defined in order to provide a profile of the water both

coming into the City of McKeesport and leaving the city and to provide a profile of the water

within the city's limits as compared to samples above the potential influence of the CSO's.
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Each location was sampled from near the right bank, near the left bank, and from the center of

the river. Water for chemical analysis and water and sediments for biological laboratory

analysis were collected from all of these locations. Also, bentic Macroinvertebrates collection

and electrofishing was conducted at the same locations. The preconditions for the sampling

during dry weather was to have an antecedent dry period of a minimumT2 hours, while the

preconditions for the wet weather sampling were established as 48 hours dry antecedent period

and at least 0.3" of rain in a six hour period.

The following are conclusions of the biological and chemical analysis of the receiving waters

sampling:

1. Sediment from all samples location exhibited toxicity to Chironomous tentants.

2. The toxicity of the sediment associated with the Youghiogheny and Monongahela Rivers

can probably be attributed to the high amount of barge and recreational boat traffic.

However, the limited chemical analysis performed prevents a positive identification of

the causative agent(s) of the toxicity in the sediment.

3. By comparing the results of the sediment toxicity test and the bentic macroinvertebrate

study, it can be concluded that organisms are slowly adapting to the conditions found in

all three waterway systems.

4. Essentially the Biological Field Study indicates that the lower Monongahela and the

lower Long Run sampling stations are impaired when compared to the upper stations.

The Youghiogheny thus far does not indicate impairment related to any point sowce.

5. None of the river location samples exhibited acute toxicity to Ceriodaphnia dubia: The

48-hour LCso and 95 percent confidence interval is >L@ percent.

6. All river location samples did not exhibit acute toxicity to the fathead minnow: The t[8-

hour LCso and 95 percent confidence interval is >100 percent.

7. The chernical analysis performed on all of the river location samples did not yield

conditions that could be considered causative agents of toxicity. The analytical results

were compared to the limits established in the Pennsylaania Code Title 25. Enoironmental

Protection lanuary 2000. Appendix A Table 1. 'Water Quality Criteria for Toxic Substances".
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Where analytical parameters were not included on this table, typical NPDES criteria for
effluent was used. A review of the chemical analysis run on the various samples

follows:

a. pH values all fell within the normally acceptable pH range of 5 to 9.

b. Dissolved oxygen values all exceeded 5.0 mg/l

c. Total residual chlorine values all were less then detectable.

d. Total suspended solids values varied due to the nature of samples. Wet weather

samples often produced high values, often times in excess of 100 mg/I.

e. Ammonia levels in the waters were typicallybelow 0.2 mg/I.

t. Total arsenic values were all less than 0.01 mg/I. Typically they were at the levels

at or below the detection level of 0.005 mg/I.

g. All other tested metals: cadmium, copper, lead, mercury, nickel, silver, zinc,

selenium and chromium were at or near the detection levels

h. Fecal coliform values varied over a large range. These seem to be typical of the

values encountered in river samples.

i. Oil and grease values determined on all of the river water samples were below

the detection level of 1.4 mg/I. The higher levels of oil and grease were expected

during the wet weather events.

j. Floatable levels were all fairly low.

k. Volatile Organic Compounds were all at the levels less than detectable.

The results of the testing show that with the exception of fecal coliform, the CSO's have no

impact on the receiving waters. The fecal coliform concentrations in the receiving waters as

recorded during the wet weather sampling are shown on the following map.
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Insert Receiving Water Fecal Coliform Concentration Map
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Both Monongahela and Youghiogheny rivers are qualified as warm water fishery streams

(WWF). According to the DEP's Title 25. Environmental Protection - Chapter 93. Water Quality
Standards, the maximum fecal coliform level for the period October 1 through April30 shall be

a geometric mean of 2,000 per 100 milliliters (mI) based on five consecutive samples collected on

different days". By reviewing the collected data during the wet weather sampling in relation to

the DEP's imposed water quality standards the following can be concluded:

1. Fecal concentation (1,900 #/100m1) in the Monongahela River that enters City of

McKeesport limits despite the CSO's discharge along the Monongahela River and

WWTP Outfall actually decreases (1,300 #/100m1) up to the point of the confluence with
the Youghio gheny River.

2. Fecal concentrations in the Youghiogheny River entering the City's lirnits are minimal.

3. The concentration of fecal after its confluence with Long rises to 12,000#/100m1

along the right bank. This increase is most likely due to bypassing that occurs at the

Long Run Pump Station overflow structure.

4. Due to high volumes of the Youghiogheny River during wet weather (flow 10,000-20,000

cfs) it is expected that the fecal concentrations decrease in the short period of time. This

is apparent from the sampling results which show a decrease in the fecal concentrations

from 12,000 to 3,400 at the sampling station YR 00T located downsheam of the sampling

station YR 005.

5. The results of samplings conducted at station YR 008 located right before its confluence

with the Monongahela River show additional concentration of fecal coming from the

CSO's located along the right bank of Youghioghmy River.

6. Finally, the result of the sampting at the furthest downsheam sampling station LM 009,

located at the exit of the City of McKeesport limitg shows an overall decrease in fecal

concenbation. The exiting concentration at the time of sampling was 4,800#/1.00 ml for

the sample taken at the right bank.

The water quality study, based on river sampling during dry and wet weather, shows that

except for the fecal coliform, the CSO's have no impact on rivers quality. The continued

operation of the nine minimu-ur controls, adjustrnents of the regulators to capture 350% of an
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average dry weather flow and other immediate measures are expected to further reduce fecal

concenhation during rain events. This LTCP will recommend various system improvements,

including the elimination of the Long Run SSO bypass. These improvements will result in a
CSO system that will be substantially improved. After these improvements are implemented,

as a part of a post-compliance monitoring program, the Authority will conduct post-

construction fecal study, which will reexamine fecal levels in the receiving rivers.

2.3 MODELING OF CSS

The final step toward the CSS characterization was the development of the CSS Hydraulic

Model. The model is used to understand the hydraulic response of the CSS for a variety of flow

inputs. The completed model provides an excellent tool for the evaluation of the CSS.

This dynamic model was constructed using Hydra 5.0 a commercial hydraulic modeling

software package from Pizer, Inc., which is well known as an industry standard for the analysis,

design and management of storm, combined and sanitary sewer system. The model was built
using existing construction records and field investigations. Some of the crucial parameters

such as the setting of the existing regulator's mechanisms, existing siphon chambers' flow

pattems, and pump stations' regimen were obtained from the Authority staff field

investigations.

After constucting the model's physical characteristics base flow information was entered. The

sewage conveyed through the system of interceptors comes from the entire City of McKeespor!

and adjacent communities. The base flow from the neighboring communities that discharge

into the system of interceptors is obtained from the municipal authorities of those communities.

The flow from within the City of McKeesport is, for the most part, determined from the flow

monitoring conducted during several months in 1999. The flow from the tributary collection

Iines that were not monitored was estimated based on the number of residential and

commercial units in the contributing areas.

2.4 COMBINED SEWER SYSTEM CHARACTERIZATION

The first step in characterization of the Authority CSS was to determine base flow conditions. A

combination of metered and estimated flow data was used to establish average dry weather

conditions. During the flow monitoring period (May 28, 1999 through January 1, 2000), there

was a total of 118 days without precipitation. This did not include days without precipitation
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that followed days with recorded precipitation. A 24-hour period was established to eliminate

any impact of remaining runoff that would eventually drain to the collection point or the

possible impact of an inflow or high water table infilnation into the collection system.

The average dry weather flow recorded during this period at the WWTP was7.77 mgd. Under

dry weather conditions, the combined sewer system routinely conveys sewage to the WWTP for

the treahnent. This flow was used as a reference point in determining the flows from other,

non-metered combined sewage drainage areas and the flows contributed by neighboring

communities.

A detailed explanation of the procedure used in establishing a base dry weadrer flow is

presented in Appendix F, April 30,2004D8P Response Letter.

As a part of the Act 537 Plan preparatiorL the Authority conducted a year long flow monitoring

study to determine the amount of flow accepted from neighboring communities. This data was

compared to the data obtained during the preparation of the original LTCP. The average dry

weather flow to the WWTP during the one-year period was 7.198 mgd, which was less than the

LTCPs established base average dry weather flow. Because of the significantly longer

monitoring period the MACM's average dry weather flow system hydraulic characterization

has been revised in the following merlner;

. The flows from the neighboring cornmunities were adjusted to reflect the revised base

average dry weather flow.

' Total flow of 2.69 mgd from the three monitored locations (Long Run lrterceptor,

Versailles Trunk, and Port Vue Area) of was deducted from the average base flow of

7.77 to reflect the flows conveyed through the regulators (717 - 2.69) = 5.08 mg.

. The total flow of 5.08 mgd was then disributed to all the regulators based on the

percentages of the total flow established by the 1999 monitoring.

This new, adjusted, flow distribution was used in defining the system's hydraulic

characterization and for the proposed improvements of the MACM's system. Detailed report

and hydraulic profile of the existing system's characteristics for the average dry weather flow

conditions are presented in Appendix G.
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The model was then used to predict the CSS reaction to various hypothetical conditions. These

scenarios are utilized to ensure that the CSS complies with the requirement that each regulator

is capable of conveying at minimum 350% of the average dry weather flow from the combined

sewers drainage area and the 2-year 24 hour peak flow from the exclusively sanitary flow
confibuting areas. The model is adjusted in a way to reflect existing settings. Detailed report

and hydraulic profile of the proposed system's characteristics for the macimum flow conditions

are presented in Appendix H.

The following tables provide interceptor characteristics and capacities and, where shaded, the

areas of insufficient design capacity, defined as the inability to convey 350"/o of the average

design flow.

Lower Monongahela Interceptor

Cliff to 43 1.39 1.39 4.59 4.59
44to 43 12.49 139 1.39 459 4.59
43to 42 17.16 1.39 1.39 4.59 4.59
42to 41 17.36 139 |.39 4.59 4.59
41 to 40 15.37 2.59 2.59 8.00 8.00
40 to 38 28.37 2.59 2.59 8.00 8.00
38 to 37 44.49 2.51 2.51 8.07 8.07
37 to 35 46.61 2.60 2.60 8.40 8.40
35 to 33 47.05 2.60 2.60 840 8.40
33 to 31 37.99 2.60 2.60 8.40 8.40
31 to 30 20.06 2.61 2.6',1 8.44 4.44
30 to 29 43.1 5 2.61 2.61 8.M 8.M
29 to27 30.64 2.U 2.64 8.54 8.54
27 to22 33.91 2.d4 2.U 8.54 8.54
22to21 16.01 2.U 2.U 8.54 8.54
21 to 18 122.38 2.64 2.M 8.54 8.54
18 to 17 30.96 7.U 5.46 24.64 19.11

17 to Siohon 30,35 7.04 5.46 u.64 19.11

Siphon
Siphon to

\A'VVTP
28.76 7.O4 5.46 24.U 19.11
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Upper Monongahela Interceptor

Municipal Authorl$ of the City of McKEesport 19 K L H
LongTermContryl ll?n -^ ^^ ENB1NEER3, lNtr.
December2007 Ref. No. 220-02

16 to 15 1.10 0 0'l 0.01 0.15 0.15
15 to 14 1.18 001 0.01 0.15 0.15
14 to 13 1.22 0.01 0.01 0.15 0.15
13 to 12 1.71 0.01 0.01 0.18 0.18
'l2to 11 2.83 0.04 0.04 0.18 0.18
11 to 10 1.50 0.05 0.05 0.29 0.29
10to9 2.16 0.05 0.05 0.29 0.29
9toB 1.61 0.05 0.05 0.29 0.29
8to7 2.11 0.06 0.06 0.31 0.31
7to6 1.92 0.06 0.06 0.33 0.33
6to5 1.95 0.07 0.07 0.35 0.35
5to4 3.4€i 0.24 o.24 0.97 0.97
4to3 2.78 0.24 0.24 0.97 0.97
3to2 2.41 0.24 o.24 0.97 0.97

2 to WWTP 4.29 0.24 0.24 0.97 0.97



Upper Youg hiogheny Interceptor
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1 to 109 3.95 0.00 0.66 2.31 2.3'l
109 to 108 3.95 0.66 0.66 2.31 2.31
108 to 107 3.97 0.66 0.66 231 231
107 to 106 3.97 0.66 0.66 2.31 2.31
106 to 105 3.97 0,66 0.66 231 2.31
105 to 95 3.94 0.66 0.66 2.31 231
95 to 94 4.62 1.85 0.66 6.47 231

94 to Siphon 4.71 1.85 0.66 6.47 2.31
Siohon 0.66 6.47 2.31

Siohon to 93 2.52 1.85 0.66 6.47 2.31
93 to 92 4.59 1.85 0.66 6.47 2.31

92 to 104 4.74 1.85 0.60 6.47 2.31
104 to 91 4.60 1.85 0.66 647 2.31
91 to 90 4.59 1.85 0.66 6.47 2.31
90 to 89 4.62 1.85 0.66 6.47 2.31
89 to 88 4.69 1.85 0.66 6.47 2.31
88 to 87 6.29 1.E5 0.66 6.47 2.31
87 to 86 6.28 1.85 0.66 6.47 2.31
86 to 85 6.32 1.85 0.66 6.47 2.31
85 to &4 7.16 2.73 1.54 9.55 5.39



Lower Youg hiogheny Interceptor
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78 to 77 37.12 2.73 154 9.55 5.39
77 to76 9.23 2.73 '1.54 9.55 5.39
76 to 75 9.21 3.65 1.54 12.78 5.39
751o74 10.90 3.65 1.U 12.78 5.39
74to 102 11.40 3.65 1.54 12.78 5.39
102to71 14,12 3.65 1.54 12.78 5.39
71to70 13.67 3.96 1.85 13.86 6.48
70 to 69 15.58 3.97 1.66 13.89 6.48
69 to 68 1 1.10 3.97 1.86 13.89 6.48
68 to 67 14.',12 3.97 1.86 13.89 6.48
67 to 66 31.80 4.U 273 16.94 9.56
66 to 65 13.52 4.U 2.73 16.94 9.56
65 to 64 17.50 4.U 2.73 16,94 9.56

63,4 to 63 12.96 4.92 2.81 17.22 9.84

62 to 18 32.34 4.93 2.82 16.10 9.87



Long Run Interceptor

1871o171 | 475 I 110 110 385 t 385
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Segment
Full Flw
Gapacity

(mgd)

Average
Dry

Weather
Flow
(mgd)

Proposed
Average

Dry Weather
Flow
(mgd)

350% of
Average

Dry
Ylleather

Flow
(msd)

Proposed
350% of
Aveage

Dry
Weather

Flw
(mgd)

186 to 185 572 I 073 073 256 2.56
185 to 184 382 073 073 256 256
184 IO 183 415 r 073 0 73 2.56 256
'183 to toz 402 ', 073 073 2 56 256
toz to 18'1 378 0 73 u./ J z.co 256
181 to 180 372 0 73 0.73 256 2s6

180 to '178A 424 073 073 256 zao
'178A to 178 503 r 1'10 1.10 3.85 38s
178 to 177 531 '1 10 110 385 385

3.85177 to 176 51'l 110 1 ,10 385
ti o to t/c 508 | 110 110 385 385
1t5lo1t4 ) 556 ; 1.1U_ 1.10
T74ro115 l ffin-T 1i0

3ts5
3.85

385
3.85

173tD 772 3.72 1.10 1.10 3.85 3_85
172 to 188 3.11 1.10 1.10 3.85 85
188 b 187 3.66 1.10 1.10 3.85 3.85

171 b 170 3.78 1.10 1.10 3.85 3_85
170 b 169 3.59 1_10 1.10 3.85 3.85
169 to 168 3.59 1.10 1.10 3.85 3_85
168 to 167 402 110 1 10 385 385
167 to 166 s60 I 10 '1 10 385 385
166 to 179 869 1.10 110 385 385
179 to 165 3.46 1.10 1.10 3.85 3.85
165 to164 5.47 1.10 110 385 385

164 to 1634 552 I 10 110 385
1634 t0 1624 a2c 1.10 1.10 3.85 o-oc
162Ato 162 068 1_10 1.10 3.85 3.85
162 to 161 1.48 1.10 1.10 3.85 3.85
to I IO 160 552 1.10 1 10 3.8s 3.85
160 to '159 390 '1 .10 1 10 385 385
159 to 158 3-11 1.10 1.10 3.85 3.85
158 to 157 2.88 1.10 1.10 3.85 3.85
157 to 156 3.33 1.10 1.10 3.85 3.85
156 to 155 3.59 1_10 1.10 3.85 3.8s
155 to 154 3,59 1.10 1.10 3-85 3.85
'154 to 150 2.79 1_19 1.19 4.16 4.16
'150 to PS 10 16 1 19 '1.19 4i6 4to



Comparing the 350o/o average dry weather flows through the regulators with the flows

monitored during the preparation of this report, some conclusions about the characteristics of

the rain that would cause such a flow may be drawn from the following tables. Shaded rows in

the following tables represent storms that would cause overflow events after regulators have

been set to convey 350% average dry weather flow.

Of the 28 CSO's the 12 most significant are rliscussed in detail. The remaining 16 regulators

convey flow from much smaller areas and their contribution to the overall CSS Ioading has been

historically minimal when compared the others. Flow monitoring of these 12 regulators were as

follows; eight regulators were monitored during the summer season and data recorded for

short-in-duration and relatively high intensity storms, and four regulators were monitored

during the fall-winter season with typically longer and lower-intensity storms. Utilizing

hydraulic model, the hydraulic grade line during the 350% average dry weather flow conditions

were compared to the basement elevations of the closest buildings, for potential flooding. A

surnmary of survey of the building elevations is presented in Appendix I.

The Authority has permanenfly installed flow monitors on the overflow lines of all regulators.

This data is continuously collected for and reported to the DEP in annual Municipal Wasteload

Management Reports.

hr order to further characterize and generalize the CSS response, these storms were compared to

generic storms for different return periods. A generic lrtensity-Duration-Frequency chart can

be used to determine average rainfall intensity for any specified duration and recurrence

interval within the U.S. An example of this chart is presented in Appendix J.

The analysis of summer storms used for the characterization of the eight regulators shows that

the greatest storm during this period occurred on7l28l99 with a duration of 4 hours, average

intensity of 0.505 inches/hour.
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6t29t99 06 4 0.41 0.1 05 0.21 0.67 0 0 1

7/30/99 1.1 I 0.30 0.300 0,30 1.38 1.05 0.044 2

7/09/99 2.Q 4 0.36 0.090 o.17 1.43 0.85 0.060 3

6Wt99 12 1 o.49 0.490 0.49 2.56 1.57 0.083 4

7t2gt99 0.4 3 0.82 0.27 0.39 2.85 1.67 0.120 5

7t2U99 3.0 4 2.02 0.50s 1.0 3.26 2.20 0.145 6

8/01/99 0.3 3 0.49 0.160 0.40 3.66 2.65 0.160 7

7tou99 2.O T 0.76 0.108 0.55 5.71 4.85 0.950 8

The following is a brief analysis of each of the monitored regulators:

Regulator No. 021 - 12th Street - 350% of Dry Weather Flow = 1.06 MGD

The regulator captured only one storm in its entirety.AU other storms caused

storm-diluted sewage. The regulator's sething will be continuously controlled

minimum flow up to a minimum of 7.27 MGD is conveyed to the interceptor.
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Regulator No. 023 - 28rh Street - 350% of Dry Weather Flow = 3.08 MGD
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6/29/99 06 4 o.41 0.1 05 0.21 2.13 0.25 0.022

7t30t99 11 1 0.30 0.300 0.30 1.87 0.75 0.032 2
{ naA 0.09 0.72 4

6t27t99 12.0 1 0.49 0.490 0.49 1.48 1.08 0.068 1

7129t99 0.4 3 0.82 0.27 0.39 5.05 3.22 0.509 6

7128199 3.0 4 2.O2 0.505 1.00 4.17 1.77 0.181 5

8/01/99 0.3 3 049 0.16 0.40 9.60 6.4t 0.430 8

7tou99 2.0 7 0.76 0.108 0.55 6.93 s.33 0.299 7

The 28'h Street regulator is located in the vicinity of the 28th Sheet Pumping Station which

contains a total of three pumps, which pump sewage through a 2O-inch cast iron force main

which discharges to the Lower Youghiogheny Interceptor. Total capacity of the fwo sma-llest

pumps at the pump station is 5.76 MGD. The model shows that under the maximum designed

weather flow conditions, this pump station n'ould receive peak flow 8.52 MGD, which is over

the bypassing of

to ensure that at
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its norninal capacity. The pumping station's third pump increases total capacity to 8.64 MGD.

The third pump is set to automatically tum on if the florv into the pump station increases the

capacity of the two operating pumps. This pump station will be upgraded to allow capture and

conveyance of the maximum design flow. The regulator's setting will be adjusted to ensure that

all the flow up to a minimum of 3.08 MGD is conveyed to the interceptor.

Regulator No. 013 - sth Street - 350% of Dry Weather Ftow = 0.0006 MGD

The 5th Street Regulator captures the combined sewage from a predominantly urban,

commercial area. The dry weather flow through the regulator was, most of the time almost,

undetectable by the installed flow meters. During storm events the flow through the regulator

increased more then several thousand times, thus conveying the sewage with extremely low

"domestic sewa ge" characteristics.

Regulator No. 004 - Rebecca Street - 350% of Dry Weather Flow = 0.63 MGD
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7/09/99 2.0 4 0.36 0.090 0.17 1.73 1.43 0.093 5

6t27199 '12.0 1 0.49 0.490 0.49 1.40 0.83 0.040 4
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Regulator No.004 located at Rebecca Street at the end of the Upper Monongahela lnterceptor,

conveys the flow from the 10th and Upper 10h Ward, as rn'ell as a portion of the sanitary sewage

from Port Vue. The table shows that the lowest peak flow that would cause a CSO event is a 1-

hour, 0.49 inch storm. For comparison, a 2-yeat, 1-hour storm is 1.2 inches. The regulator's

setting will be continuously monitored to ensure that all the flow up to a minimum of 0.63

MGD is conveyed to the interceptor.

Regulator No. 009 - Windsor Street - 350% of Dry Weather Flow = 0.036 MGD

The Windsor Sheet Regulator captures flow from relatively Iarge area when compared to the

population served. This explains the rather large difference between dry and wet weatlrer flow

through the regulator. Sirnilar to the 5th Street regulator, the Windsor Street regulator captures a

much higher percentage of dry weather flow.

Regulator No. 032 - Cliff Street - 350% of Dry Weather Flow = 4.57 MGD

Municipal Authority of the City of McKeesport
Long Term Control Plan
December 2007 Ref. No.22O42

KLH
ENETNEERS, lNc.

trio96ao

c!l
8P
fr84
E nd'<op.

€ao=
=6O5.

o_o-t1 ao
dC€o.9C

p.aE

ecE

3a=
Lf,=
x;i-cO{Y>
E c,=.

!
Ex9;io =^-

Esg
=o_XF/.\

5gs
Bc

E!g

-Y.c
ot
E
o
U)

6/29/99 0.6 4 0.41 0.105 0.21 0.14 0 0 2;3

7/30/99 1.1 1 0.30 0.300 0.30 0.14 .05 0.002 2;3

7/09/99 2.O 4 0.36 0.090 a17 0.84 0 0 4

6t27t99 12 1 049 0.490 0.49 0.08 0 0 1

7n9t99 o.4 3 0.82 s.27 0.39 1.56 1.01 0.118 6

7r2ffgp 3 4 2.02 0.505 1.0 N/A N/A N/A 7

u01/99 0.3 3 o49 0.16 0.40 N/A N/A N/A 6

7t02199 2 7 0.76 0.108 0.55 1.36 0.911 0.038 5

= (r)e6ao

ooo'E
$84'
E ad'{oP.

c
€ao-
=5o5.

E
o-o-
ta{r')

q)

oE
5H

PEE
$€E

iae
6ES> c,=_

E
E

x.9 Fo'-;;
as=

B

gEg
Eq
L 

=-

3ig

fz
otr
E
L
o
a

6t29t99 06 4 0.41 0.105 0.21 2.79 1,86 0.537 1

7/30/99 1.1 1 0.30 0.300 0.30 6.31 0.04 0.004 4

7/09/99 20 4 0.36 0.090 0.17 3.'19 080 0.088 z

6t27t99 12.O 1 049 0.490 0.49 485 3.736 0.522 3

7t29t9g 0.4 3 0.82 o.270 0.39 15.44 15.33 4.182 6

7t28t99 3.0 4 2.02 0.505 1.00 15.45 15.45 3.896 7

8/01/99 0.3 3 0.49 0.16 0.40 6.63 3.97 0.339 5

7t02199 20 I 0.76 0.1 08 0.s5 NiA N/A N/A NiA

26



Cliff Street Regulator No. 032, in combination with Regulator No. 033, conveys sewage to the

Cliff Street Pumping Station. The capacity of the pump station (with the two smallest pumps

pumping) is approximately 6.0 MGD. 350 % of average dry flow is approximately 5 MGD. The

data in the preceding table shows that smaller rain events are captured and conveyed to the

pump station. The Authority will adjust the regulator setting so that no overflow occurs until

the runoff from the drainage area reaches a minimum of 4.57 MGD.

Regulator No. 031 - White Street - 350% of Dry Weather Flow = 2.31MGD

The \tVhite Street Regulator captures the flow from the large area of Central McKeesport. The

high flows during relatively moderate storms show a high dilution factor for the discharged

se\4rage. The Authority will continuously monitor the regulator's setting so no overflow occurs

until the runoff from the drainage area reaches a minimum of 2.31MGD.

Regulator No. 024 - Eden Park - 350% of Dry Weather Flow = 0.32 MGD
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The preceding table shows significant insease in flow through the regulator during even the

smallest rain events. It can be assumed that storm water from a large upstream area is collected

and conveyed to either the adjacent storm water culvert through the regulator or to the Long

Run lfunping Station. If flows less that 350% of average dry weather flow are handled by the

pump station. However, the purnp station also receives flow from the Long Run Interceptor.

The Long Run lrterceptor conveys the domestic sewage from White Oak Borough and

residential developments within the City of McKeespor[ The Long Run Pumping Station has

three pumps eadr with a capacity of approximately 1 MGD whidr establishes the capacity of

the pumping station as approximately 2 MGD. During stor:ar events, influent flow often

exceeds its fuIl capacity. The operators then lower fu gut", blocking the flow into the pumping

statioru causing the flow to badsup and bypass through the sanitary sewer overflow located

near the pumping station. This LTCP proposes rehabilitation of the Long Rr.rn Interceptor and

an upgrade of the Long Run Pump Station whidr will increase its capacity to 8.5 MGD with a

new force main whidr will convey the flow directly to the heahent plant.

Regulator No. 008 - Perry Street- 350% of Dry Weather Flow = 0.119 MGD

Flow through th. Perry Steet, Walnut Sheet, Evans Street and 96 Street regulators were

monitored during the months of October, Novenrber, Deceurber 1999 and fanuary 2000. The

average dry weather flow to the WWTP during these months was 8.41 MGD, higher rhan7.77

MGD as established for a period fune-December of 1999. The established monitored average

dry weather flows were then adjusted. None of the monitored stonns exceeded average

intensity of 0.08 indres/hour. AII precipitation events during the monitoring period were less

than 2-year retum period stonns.

Munkinl Authotity of the Clty of MctGespott
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Due to the low average dry weather flow through the Perry Street Regulator, overflow events

occur frequently with the discharge being highly diluted. ln the past, due to malfunctioning of

the Perry Street Ejector Station there have been reports of dry weather overflows. Since that

time the Authority replaced the ejectors n'ith a more reliable submersible pumps and added a

stand-by generator.

Regulator No. 025 - Walnut Street - 350% of Dry Weather Flow = 0.08 MGD

The Walnut Street Regulator is another example of a low average dry weather flow that

increases during precipitation events. The higher dilution rate in this case ensures that the more

frequent overflows have less of an impact to the water quality in the Monongahela River.

Regulator No. 030 - Evans Street - 350o/o of Dry Weather Flow = 1.53 MGD

Municipal Authority of the City of McKeesport
Long Term Control Plan
December 2007 Ref. No 220-02
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Unlike some other regulators that have a high average dry weather to wet weather flow ratio,

the Evans Street Regulator capfirres and conveys all flow during the majority of low intensity

stornt events. The Authority win continue to maintain the regulator/s setting so no overflow

occurs until the nrnoff from the drainage area reaches at least a minimun of 1.53 MGD.

Regulabr No. 018 - gth Street- 350% of DryWeatlrer Flow =2.79ISGD

The 9s Street Regulator is another example of a relatively small ratio between dqy and wet

weather flow. This regulator strould be adjusted to capture the flow during small rain events,

while the larger storms will trigger the runoff that will cause blryassing to the receiving river.

The storrrs that will cause bypassing are presented in the shaded areas in the previous table.

2.4.1 Total Volume Eeffmation

hr order to estimate relations betrreen the total flow entering the CSS and the total flow treated

at the WWTP, the actual data collected during 1998 and 1999 were analyzed. The overflows

were estimxlgd ufilizing the "dralking" method after each rain everrt. Flow at the WWTP was

measured by the permanent flow meter. tr December of 2002, the Authority installed

perrnanent flow meters at all CSO ouffalls and collected data through 2003.

h 1998 the total estimated overflow during the wet weather was 78.537 million gallons. The

total flow heated at the plant during wet weather, (wet weather days are considered only the

days of the actual storrr - no post storm days were added to the total amount of flow during

wet weather), was l,2W-3 millions gallons, whidr is approximably 94Yo of total flow that

entered the CSS during wet weather days in 1998. Based on the 1999 data, total estimated

overflow was125.2 million gallons. A total of.1,023.3 million gallons was heated at the WWTP

Municipal Authori$ of the City of McKeesport 30
Long Tem Control Plan
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or aPProximately 89.7% of total wet weather flow. In 2003, a total of 2,173 million gallons was

treated during at the WWTP during wet weather events. Total flow discharged through the

CSO's was at the same ttme277 million gallons or 88.77"

As part of this LTCP, it must be determined if the current CSO controls adequately meet the

water quality based requirements of the CWA. The CSO Conhol Poliry identifies two general

approaches to determine attainment of WQS: the d.emonstration aryroach and the presumption

approach. The water quality studies demonstated that the CSO's discharge have no impact on

rivers water quality except for the fecal coliform concenEation. Also, the records of the CSO's

bypassing for the last two ye:u were examined in order to determine whether the existing CSS

meets the criteria established under the presu-rrptive approadx. It is based on the assumption

that an LTCP that meets certain minimum defined performance criteria". .. wouldbe presumed to

prooide an adequate leuel of control to meet the water quality-based requirements of CWA... ". Under

the presumption approach, the controls adopted in the LTCP must meet one of three criteria.

The fust of these criteria is based on limiting the number of overflow events per year, the

second is based on treating a percentage of flow during precipitation events, and the third is

based on the removal of the mass of pollutants. In accordance with the presurnptive approach

as described in the CSO Control Policy, this LTCP is based upon meeting the second of these

criteria, which requires the following:

"The elimination or the capture for treatment of no less than 85"/" by oolume of combined sewage

collected in the CSS during the precipitation eaents on a system-wide annual aaerage basis" .

ln order to demonstrate or "draracterize" the level of compliance with these criteria a "System

Summary During Precipitation Events" was compiled for 1997 and 1998, and 2003. This data is

presented in the following table.

Municipal Authority of the City of McKeesport 3 I
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GSS Wet Weather Flow Summary

Municipal Authority of the City of McKeesport 32 K L H
LongTermControl Plan ENG'NEER=. lNtr.
December 2007 Ref. No. 220-02

Outfall
No.

Location
Total Estimated

Flow 1999

TMGI

Total Estimated
Flow 1998

tMGI

Total Metered
Flow 2003

IMGI

003 Long Run 33.700

004 Rebecca Street 9.063 2.078 8.620

005 Erie Street 0.948 0.1 '18 5.820

006 Ann Street 0.849 0.220 3.390

007 Dale Street 0.668 0.686 1.890

008 Perry Street 2.060 0.798 8.360

009 Windsor Street 2 381 0.768 4.010

010 Morgan Alley 0.386 0.043 1.410

012 Fourth Avenue 0.007 0.000 2.300

013 Fifth Avenue 3.534 1.263 4.000

014 Sixth Avenue 0.985 0.487 0.000

015 Seventh Avenue 0.801 0 388 4 560

017 Ninth Street 1.206 0.607 0.000

018 Ninth Street 4.086 0.564 5.510

019 Yough Alley 0.000 0.000 0.000

020 Eleventh Avenue 0.144 0.1 94 0.000

021 Twelfth Avenue 4.567 1.535 5.240

022 Thirteenth Avenue 0.000 0.000 0.000

023 Twenty-Eight Avenue 13.997 8.231 17.840

024 Eden Park Boulevard 22.868 20.1 65 30.380

025 Walnut Street 1.9s1 0.483 2.780

026 Walnut Street 1.509 0.489 12.05

027 Huey Street 1.013 0.207 1.890

028 Martin Street 3.582 0.653 19.150

029 Center Street 0.830 0.053 0.560

030 Evans Avenue 8 903 5.930 18.420

031 White Street 19.033 8.176 20.1 50

o32 Cliff Street 17.521 6.389 58.310

033 Cliff Street 2.321 1.466 7.140

TOTAL OVERFLOW [ttc] 125.213 78.537 277.48

WWTP WET WEATHER FLOW 1,023.300 .|,209.300 2173.5



As shown, the annual percentage of system volume captured for teahnent during precipitation

events for both of these years is over 89%. This is above the ninimum percurtage capture of

85% that is required under the presumption approadr. Along with the minimum percentage of

capture, the CSO Control Policy defines the minimum level of teatment for this captured

sewage as follows:

o Pimar! clarification; remooal of floatable and settable solids mry be achimedby any combination

of treatment technologies or methoils ihat are shautn to be equiaalmt to primary clarification;

S olids and flont ables disposal; nnd

Disinfection of effluent, if necessary to mzet WQ$ protect ilesignateil uses and protecl human

health, includingremoaal of harmful ilisinfection chemical residuals, wherc necessary.

A WWTP Flow Diagram is provided on the following page. The diagram illushates all

combined sewage, which is captured and conveyed to the WWTP, receives primary and

secondary treatment, and disinfection.

Based upon the percentage of capture of the CSS and the treatrrent provided at the WWTP, the

Municipal Authority of the City of McKeesport CSS can be draracterized as currently meeting

the presumption approadr criteria for attainment of WQS, in accordance with the CSO Conhol

Policv.

a

a
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3 PUBLIC PARTICIPATION

Because the Authority's CSS collects, conveys, and treats combined sewage from within the City

of McKeesport, and several adjacent communities, the operation of such a system requires

continuous consultation with public representatives from the City of McKeesport and

neighboring communities. A broad public campaign has accompanied all actions related to the

preparation of the LTCP. Details of the proposed CSS upgrade were defined through numerous

meetings with representatives from each of the kibutary communities.

Opportunities for public involvement have also been important in the ongoing development of

various CSO control measures of which the LTCP is a part. Due to the significant costs

associated with such system improvements, the impact on system rates must be considered. A
summary of the LTCP was submitted to the public representatives for review and comment to

keep them included in the decision-making process.

A public hearing on the LTCP was held on August 3, 2000. Since therl the Authority has

implemented various programs in order to explain the current operation and future needs of

the combined sewer system to the broader public. The focus of the Authori!y's effort is on the

effects of the CSO's on designated sensitive areas. The ongoing implementation of the nine

minimum controls, the public's awareness of the Authority's proposed capital improvement

projects, its positive feedback to the Authority, and the implementation of the proposed system

improvements will ensure that the main objectives of the CSO control poliry will be

implemented and the goals, set in the CSO documents, achieved.

In order to further in-form the public, the Authority developed a website, www.mckeesport-

macm.org. This web site was developed to help the Authority to introduce to the public the

nature of the CSS, provide inJormation on the Authority's ongoing activities and educate them

about the simple measures that every citizen can take to conhibute to the continuous efforts to

improve the water quality of the receiving streams.
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4 CONSIDERATION OF SENSITIVE AREAS

As stated in the CSO Control Poliry, the EPA "expects a permitee's LTCP to give the highest

priority to controlling overflows to sensitive areas". These "sensitive areas" have been

designated under the CSO Control Policy as those which are " Outstanding National Resources

Waters, National Marine Sancfuaries, waters with threatened or endangered species and their

habitat, waters with primary contact recreation, public drinking water intakes or their

designated protection areas, and shellfish beds". During overflow events, combined sewage

has been discharged into the Youghiogheny and Monongahela Rivers, both of which are listed

under Pennsylvania Code Title 25 - Chapter 93: Water Quality Standards as a warm water

fishery (WWF). Long Run, which receives overflow discharge from the Eden Park Regulator, is

Listed as a trout stocking fishery GSF). The major problem in the Long Run area is caused by

the sanitary sewer overflow located at the Long Run Interceptor. During heavy storms, when

flow into the Long Run Pumping Station exceeds its capacity the overflow is activated. The

impact of these discharges is explained in the water quality analysis in this report. All proposed

combined sewer system altematives include improvements to the Long Run Pumping Station

and the interceptor, which will significantly increase capacity. The recommended altemative

proposes an expansion of the Long Run Pumping Station and the force main from 2.1 mgd to an

estimated maximum flow of 8.5 mgd. Sanitary flow would be conveyed directly to the

treatnent plant without mixing with the combined sewer system. The sanitary sewer overflow

events will be minimized which is expected to improve the water quality of Long Run and

subsequently the Youghiogheny and Monongahela Rivers.

Another sensitive area that falls under the above designation is the intake of the Municipal

Authority of Westunoreland County McKeesport Water Treatment Plant. This intake is located

on the Youghiogheny River, downstrearrr of the Eden Park Regulator and 28h Street Regulator.

The plant has a continuous inflow monitoring program, which allows for an automatic response

of the process operation to changes in the quality of water during overflow events. The plant

operator stated that this is a routine procedure and no difficulties related to fecal coliform in

water treatnent have been reported in recent history. The river sampling conducted during the

preparation of this report showed that during a wet weather event the fecal concentration in the

Youghiogheny River increases especially along the east bank due to the occurrence of a SSO at

the Long Run SSO skucture and CSO at the 28s Sheet Regulator. The fecal concentration at the

east bank of Youghiogheny River, Sampling Station YR 006, was 12,000/ #100 ml. This station is

located downstream of the 28s Street regulator outfall. As stressed in the water quality

analysis, due to the high volume of the Youghiogheny River during wet weather events (10,000
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cfs to 20,000 cfs) it is expected that the fecal concentration decrease in a short period of time.

The rnajor contributor to the deterioration of water quality at this location is sanitary overflow

at the Long Run Interceptor. It is prudent to expect that the proposed Long Run Interceptor's

System upgrade will improve water quality at this "sensitive location".

In addition to this improvemenf the separation of storm water lines at the 31"t Sbeet and 36s

Street basins, located upstream of this area and consfructed after the river quality sampling was

conducted, will contribute to a decrease in the combined sewage flow during precipitation

events, which will further reduce risk for any undesirable effects to the water supply source

caused by these events.

Also, the proposed construction of the Long Run force main will not just convey sanitary flow

from the adjacent communities directly to the WWTP, thus eliminating Long Run SSO but will
free significant capacity in the Upper Youghiogheny lnterceptor allowing more flow at the 28s

Street regulator to be conveyed to the interceptor. The current'350"/o average dry weather

flow" regulator setting can be evaluated during the post construction compliance monitoring

period. It is expected that all these measures combined would have a positive impact on the

water quality in the sensitive :reas.

A third area that can be designated as sensitive is The City of McKeesport McKees Point

Marina, located on the lower Youghiogheny River near its confluence with the Monongahela

River. This area is used for boating and other recreational purposes. Although the possibility

of a discharge event during normal recreational usage is unlikely, the fact that the area would

be designated even "minimally" sensitive requires that the Authority give a high priority to

addressing the control of these CSO's. The CSO's that have the highest impact on this area are

located along the Youghiogheny River from 56 to 12s Avenue. The Sft Avenue regulator outfall

is located in close proxirrrity to the marina. During overflow events a flag with a CSO waming

is posted at sensitive locations. Currenfly the Authority provides the marina with a flagpole for

raising the CSO flag in the event of a CSO. As a part of the Nine Minimum Control

Implementations, signs have been posted near accessible outfalls, while information on CSO's

and an educational pamphlet are posted at an appropriate location at the marina. Also, the

Authority has developed a Standard Operating Procedure protocol for communication with

sensitive areas during CSO events, Having established this permanent communicatiory upon

assessment that a CSO event may ocflrr within the Authority's system, this information will be

immediately passed on to the marina and WTP. A copy of this SOP protocol is presented in

Appendix K.
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All three areas designated in this report as sensitive .reas are affected in similar ways by the

CSO's with ouffalls on the east bank of Youghiogh*y River and the Long Run SSO. The

proposed improvements will have a positive impact on the overall water quality during wet

weather events. A year long post construction compliance monitoring period will include

water quality sampling at the same station and under the similar conditions conducted during

the preparation of this report. The results of this analysis will help to draw conclusions about

the impact of the completed CSS improvements at the water quality in the designated sensitive

areas.
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5 IMPLEMENTATION OF THE NINE MINIMUM CONTROLS

One of the simple but very important ways to meet the objectives of the CSO Conhol Policy is

the continuous implementation of the nine minimum controls. The Authority has developed

measures and undertaken multiple tasks in accordance with "Combined Sewer Overflows-

Guidance for Nine Minimum Controls" (EPA, 1995). The following presents an overyiew of the

authority's efforts to develop and implement various conbols as described in the original May

1998 "CSO Implementation of the Nine Minimum Controls", and the subsequent submittals

(February 1999, October 7999, March 200Q July 2002 and October 2002) developed through the

docu-ment's review process.

NMC 1 - Proper Operation and Regular Maintenance Program

The intent of this control is to establish written procedures for CSO Operation and Maintenance

(O&M) management activities throughout the entire collection system and to incorporate those

procedures into a CSS O&M Program. The Authority has developed a CSO O&M Program

with simple and instructive procedures for the routine and non-routine operation and

maintenance of the CSS. The Program consists of various written standard operating

procedures, organization charts, instructions and procedures related to planning budgeting,

training equipment maintenance, record keeping and reporting. A copy of the Municipal

Authority of the City of McKeesport CSS Operation and Maintenance Program is presented in

Appendix L of this report.

Copies of the filed inspection and maintenance logs have been and will continue to be

subnritted to the DEP to document all conducted routine and non-routine activities.

NMC 2 - Maximum use of the Collection System for Storage

As the second minimum control, naximum use of the collection system, means making simple

modifications to the CSS to maximize storage of weather flows until downsheam treahnent

faci[ties can handle them. The Authori!/s staff continuously monitors and inspects the pump

stations, interceptors and all the regulator structures. These inspections enable them to identify

any physical deficiencies that reshict the use of the system's available storage capacity. As

reported in earlier submittals, the Authority conducts joint inspections and cleaning of the

collection system. The City of McKeesport, who owns, operates, and maintains the collection

system, has committed to developing the collection system map, whidr will include

descriptions and locations of catch basin structures. The Authority utilizes a Vac-Truck for
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cleaning while the Public Works Department of the City of McKeesport provides the inspection

crew as available. AII inspections, findings and corrective measures, if needed, are being

documented on the inspection log sheets. A copy of the letter from the City of McKeesport

describing the planned activities is presented in Appendix M.

As a part of the anticipated Phase I of the Corp of Engineers (COE) project, the Authority has

replaced regulators and outfall pipes to accommodate for a new pool elevation and adequate

protection from river intwion. This work included the installation of Tideflex type gates at the

majority of the outfalls, Appendix N is comprised of as-constructed record drawings of the

Phase I COE project.

Phase II of this project consists of the replacement of the existing ouffall pipes along the Lower

Monongahela Interceptor. The design of Phase II is complete. Appendix O is comprised of

construction drawings for the Phase II COE project. It is anticipated that this project will be

constucted n2007 - 2008.

Another simple contol option is the adjusftnent of regulator settings and the raising of the

overflow weirs in order to develop higher storage levels. The current settings at the regulators

allow for capturing and conveying to the 1AIWTP a minimum of 350% of average dry weather

flow. Some of the regulators that accept flow from a relatively large area with very little

average dry weather flow are set to capfure and convey flow in excess of 350% average dry

weather flow. This pertains in particular to regulators along the Lower Youghiogheny

lnterceptor: 5s Street, 6ft Street, 7h Street, and 11fi Street. The current settings of the regulators

allow that much more than 350% oI average dry weather flow is captured and if the conveyance

system allows conveyed to the WWTP.

A summary of the regulators' current settings is presented in Appendix F. A comparison

between the calculated Hydraulic Grade Line (HGL) for these flows and the basement

elevations of the adjacent buildings is presented in Appendix I. After the construction of the

proposed facilities, and during the post-construction monitoring compliance period the

Authority will analyze the regulators' current settings and their performance and adjust the

settings to allow for utilizing the maximum capacity of the collection system upstueam of the

regulator.
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NMC 3 - Review and Modification of Pretreatment Programs

The activities related to this control were explained in the original NMC submittal (May 1998).

This Plan is provided as Appendix B. In summary based on the established discharge limits

and sampling results, the non-domestic discharges are in compliance with the existing

pretreatnent program. The Authority was last issued an NPDES Permit on August 7,2002,

which required a reevaluation of its local limits within one year of permit issuance.

NMC 4 - Maximization of Flow to the POTW for Treatment

The intent of this conhol is to implement practices, procedures and minor modifications to the

CSS and wastewater treatment plant to enable as much wet weather flow as possible to reach

the treatnent facilities for proper treatnent. This control has been discussed at great length in

the original NMC and subsequent updates.

The Authority, with all the measures undertaken in the past, has met the objective by

developing a wet weather shategy that has been in practice for several years. As described in

the Authority's CSS Operation and Maintenance Program, provided as Appendix ! the

treabrent of flows up to 20 mgd that has been in place for a last couple of years.

The system-wide improvements as proposed in Section 7, Evaluation of Alternatives, will more

than double the flow to the WWTP. The impact of these improvements will be monitored

during the post-construction monitoring compliance period, analyzed and reported in a post-

construction monitoring compliance report.

NMC 5 - Elimination of CSO's During Dry Weather

This measure's interrt in accordance with the "Guidance for Nine Minimum Controls" is to

closely monitor overflows and implement all measures necessary to ensure that there are no

CSO's occurring during dry weather periods. In accordance with the CSS O&M Program, the

Authority's staff conducts scheduled and non-scheduled inspections of all CSS facilities. All the

inspections and the subsequent maintenance work are documented and will be reported to the

Deparhrent annually.

The Municipal Authority of the City of McKeesport has constructed a submersible pumping

station at Perryr Street, which replaced the 75 gallons per minute (Sp-) pneumatic ejector

station. The ejector stafion is located downstream of the Perry Street CSO regulator conveying
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sanitary flow and a portion of storm runoff from the adjacent regulator drainage area. ln the

pasf due to pneumatic ejector malfunctions, dry weather overflows were a regular occurrence.

Since the submersible punrp station and generator were constructed dry weather overflows

through the Perry Stueet regulator have been eliminated.

The Authority has also installed a stand-by power generator at the Cliff Sneet Pump Station.

Failures of this pump station caused by a loss of power in the past have resulted in dry weather

overflows at the adjacent Cliff Street Regulators. Since the generator was installed dry weather

overflows through the adjacent Cliff Street regulators have been eliminated.

NMC 6 - Gontrols of Solids and Floatable Materials

The intent of this measure is to reduce solids and floatables using relatively simple methods.

The Authority is planning to install these controls in all the regulators. Due to delay in the US

COE projecfs implementatior; and the uncertainty surrounding the project status, the

Authority opted to install the controls in these regulators regardless of the implementation

schedule. The installation of the bar screens and baffles have been completed. These controls

present a perrnanent solution for those regulators that will not be replaced during Phase I or

Phase [I of the USCOE Project while the newly constructed regulator chambers contain a new,

slightly different type of design. The design drawings for the installed screening and floating

controls, along with photos of the installed screens, and a set of design drawings of the

structures as for Phase I and Phase II of the COE project are presented in Appendices N and O
respectively.

The procedures for the routine and non-routine inspection of these strucfures including the

collection system's catch basins and sewers flushing in cooperation with the City of McKeesport

is presented in the CSS O&M Program.

NMC 7 - Pollution Prevention Program

The objective of this control is to reduce to the greatest extent possible the amount of

contaminants that may enter the sewer system. Having this objective in mind, the Authority in

recent years has initiated closer cooperation with all the communities, including the City of

McKeesport, which contribute to the flow that has been conveyed to the plant. An effort has

been made, and formal contacts have been established with various formal and non-formal

groups throughout these communities. An example of such activities is the Authori[r's

cooperation with "McKeesport Collaborative", one of the formal citizen's groups with
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important influence in the community. The DEP has been informed of the success of the

inJormation brochure that was printed and distributed throughout the community. This

brochure explains the nafure of a combined sewer system and combined sewer outflow,
identifies various preventive measures that could be taken by alt members of the community

including local litter campaigns. This information is permanently posted on the Authorit/s
web site. Samples of the brochure and the letter from the McKeesport Cooperative are

provided in Appendix P.

The City of McKeesport has developed a schedule for the effective street sweeping operations.

A copy of the Cif s letter regarding the street sweeping schedule and other activities related to

this contuol are also included in Appendix P.

The City of McKeesport also purchased and installed tralenty five S5-gallon drums to use as

bash receptacles at the locations where the public may congregate.

Also included in Appendix P are photographs showing the characteristic markings on the catch

basins to inform residents that sewers are inappropriate waste disposal sites.

NMC 8 - Public Notification of Overflow Occurrences and their lmpacts

The public should be notified of CSO occunences and CSO impacts as they may cause harm,

particularly in the sensitive areas. The Authority on a demand from the Allegheny County

Health Deparhrent in the event of a potential wet weather event, displays a CSO flag at three

locations: the WWPT, McKees Point Marina, and the Boat Club along the Monongahela River.

The photographs enclosed with Appendix P show a displayed CSO flag. Also the Authority

has installed signs and information on the ouffall structures, which should alert the public of a

potential health impact of CSO discharges. A copy of the characteristic sign is enclosed in

Appendix P.

The Authority continuously reaches out to the surrounding corrununities in order to provide

valuable information of the CSS system. The Authority is developing a children's education

program that will inform school students and children about the environmental impact of

CSO's, the nature of wastewater treafrnenf and explain the importance of the implementation

of these controls. Most of the information on the operation of the Authority's CSS can be found

on the Authoritv web site: www.mckeesport-macm.ors. This web site is resularlv updated

with information on the status of the Authority's system, activities and any useful information

to the public.
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NtlG 9 - tonltoring to Chencterize GSO lmpac'te and tho Efflceey of Gonhols

This cqrtr,ol involve visual inspeetiur or oilrer simple metrods to deterrrine tre occtrnene

and apparent impact of a CSO. The Authority has developed a broad flow mqnitoring program

and ins;talled area-velocity flow metert on all outfall stnrchreg. The instalatim, data collection

and analysis is curducted by an outside conbactor. The data is sumnrarized and

submitted to tre DEP in the Annual CSO Reports.

Munldpeltuthorily dthe civ of itcf(eosport M
LoqgTern Canhd fuh
Dcocntcr 20O/ Rpf. No. 22D02

KLH r&,-.t:,13Y'
ENE|NEERS, lNg.



6 MAXIMIZING TREATMENT AT THE EXISTING WVI'TP

The CSO Control Poliry encourages municipalities to consider the use of the Publidy Owned

Treahrent Works (POTW's) capacity for CSO conhol as part of the LTCP. The Authority

continuously undertakes actions to improve the operation of all aspects of its CSS.

6.1 GENERAL

The Wastewater Treatrnent Plant (WWTP) for the Municipal Authority of the City of

McKeesport was originally designed to provide 50 % removal of Biochemical Orygen Demand

(BOD). In 1977 the WWTP was expanded to provide a secondary treatment, which consisted of

conventional activated sludge. The following drawing shows the current Plant Flow Diagram.

The expanded WWTP was designed to remove 85% of the BOD, 90% of the suspended solids,

and 99% of the settable solids at influent concentrations of 203 mgll, 247 mgfi, and 7.8 m1/1,

respectively. The plant design average flow is 11.5 MGD based on the present population and

projected population growth for the service area,

DESCRIPTION OF EXISTING FACILITY

The Monongahela and Youghiogheny Lrterceptors join at the junction manhole located at the

influent to the WWTP. A 54" sluice gate conhols the flow of wastewater into the WWTP. The

54" gate can be regulated manually through the use of a power unit and gear reduction. Based

upon implementation of the recommendations in previous CSO studies, the wet weather flow

into the WWT" provided secondary teatment has been increased to 20 MGD.

6.2.1 Raw Sewage Pumps

Raw sewage enters the WWTP purnp station wet well. The sewage is pumped by four variable

speed 2500 to 5000 GPM pumps. The combined capacity of the four (a) raw sewage pumps is 29

MGD. The reason for the increased pump station flow capacity is to provide the ability to

pump the selected maximum flow (20 MGD) with only three (3) of the four (4) pumps

operating; the fourth pump acting as a standby unit. The pumps discharge to the Screen and

Grit Building via a 30-inch cast iron force main. At a pumping rate of 20 MGD (three pumps

operating) the water level in the flume preceding the screens is to the top of the channel. The

addition of the fourth pump floods the grit/screen room floor.

6.2
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6.2.2 Pretreatment

The grit chambers at the McKeesport plant are of the horizontal flow type. The chambers are

mechanically cleaned. The equipment was recently replaced to improve reliability. The

velocity of flow through the chambers is controlled by proportional weirs at the end of each

chamber. Daily production of grit during dry weather is 1/8 to U2banel. Wet weather results

i" gtit production increasing to 12 barrels or more. After grit removal, the sewage then flows to

two (2) mechanical flash mixers. Previously Lime and Ferric Chloride are added to the flash

mixers. However this practice has been discontinued. Wastewater flows to four (4) diffused air

flocculation basins where the sewage is slowly mixed for approximately 37 m.inutes at the

design flow of 11.5 MGD.

6.2.3 Floccu lation-Preaeration

Generally, detention times in the aerated flocculation tanks range from 20 to 30 minutes while

preaeration requires a detention time of 10 to 45 minutes. Air requirements for preaeration

ranges from 0.1 to 0.4 cubic feet per gallon of sewage while air requirements for flocculation

range from 0.08 to 0.15 cubic feet per gallon of sewage. The flocculation-preaeration tanks at

McKeesport have a detention time of 37,5 minutes and air supply of 0.26 cubic feet per gallon of

waste both at the design average flow of 11.5 MGD. In accordance with the DEP's "Domestic

Wastewater Facilities Manual" the detention period for flocculation should never be less than 20

minutes at the peak hourly flow. Applying to the geometry of the efsting flocculator basins,

the wet weather maximum peak flow is 21.6 mgd.

6.2.4 Primary Clarifiers

The wastewater settles in four (4) rectangular primary clarifiers with a detention time of two (2)

hours at the design flow. The equipment weirs and launders were recent$ replaced to

improve reliability. The surface is skimmed and the settled solids moved to a hopper using a

system of flights and chains. O,tly two or three of the four primary clarifiers are operated

during the summer due to low flows. If the temperature is exheme - say 90o F - only two

settling tanks are utilized, With an intense rainfall one additional primary clarifiers is placed

into operation.
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After a prolonged dry spell a rapid and signfficant rainfall results in the primary clarifiers

turning black as the interceptor system is flushed clean. The primary clarifiers will stay black

for several days. To remove and/or treat the black septic flow, the primary tanks are drained to

the influent of the WWTP and hosed from the top after the storm event. The tanlcs will not seU

clean with the introduction of clean raw wastewater. Therefore, the primary tanks must be

drained. If a tank is in operation for more than a day for a storm evenf the tank must be hosed

from within due to the accumulation of debris.

An example of the primary tank operation is three tanks are operating. A high flow after a

prolonged dry spell results in the tanks turning black. Tank #4 is placed into operation while

Tank #1 is shut off and the sludge is pu-urped from the tank. The tank is then drained to the

WWTP influent. The same procedure is used for tank #2 while tank f1 remains shut off in order

to not recontaminate that tank. The same is done for primary tank #3.

The maximum hourly (wet weather) peak flow is determined in accordance with the

requirements for surface overflow rates for primary clarifiers. A total surface area of the

existing four primary tanks is 10,792 sqf, which based on the required standard of 2,500 gpdlsqf,

yields the hourly maximum peak flow of 25.5 mgd for all four tanks, or 19.1 mgd when one unit

is out of service.

It is obvious from the above presented data that the Authority already utilizes all primary units

to their maximum capacity.

6.2.5 Screw Pumps

The Authority recently, as part of their maxirnization of WWTP wet weather flow strategy

program, replaced all three screw pumps. Each screw pump was provided with a variable

speed drive. This allowed the operational staff to maximize flow to the secondary treatment

unit. The original screw pumps had not variable speed capacity and the operation of two

pumps produced too large of flows and impacted the secondary treahnent system.

Three (3) screw pumps each with a reported capacity of 9 MGD li-6t wastewater from the

primary effluent channel to the activated sludge tanks. Unless a second screw pump is started

the wet weather flow begins to bypass over a weir gate to the abandoned chlorine contact tank

at 10 MGD. The standard wet weather operating practice is to operate the second screw pump

and provide secondary [eatment to 20 MGD.
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6.2.6 Secondary Treatment

The activated sludge process can give various degrees of treahrent depending on the

modification of the process being used. The treatnent process used at McKeesport is designed

for the following removal efficiencies:

BOD

Suspended Solids

Settleable Solids

85"/"

90%

99%

78"/o

80%

99Yo

These design efficiencies are for the entire treabnent system. The rernoval efficiencies just

through the secondaries are somewhat less. The removal efficiencies through the secondaries,

alone, should approximate the following:

BOD

Suspended Solids

Settleable Solids

The mixed liquor continuously overflows the aeration tank weirs and flows in two (2) circular

final clarifiers having a detention time of 4.2 hours at design flow where the solids portion

settles to the bottom. Ttre clear supematant overflows the clarifier weirs and flows to

drlorination and discharge. The solids which concenhate on the bottom of the clarifiers are

returned by punps to the aeration tanks.

This sludge is called retum activated sludge (RAS). Excess sludge, which is accumulated in the

system, is wasted to the sludge handling units by the waste sludge pumps. This wasted sludge

is refered to as waste activated sludge (WAS) and is handled along with the raw sludge

produced in the primary units.
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6.2.7 Return Sludge Pumps and Wetwell

Three (3) horizontal, centrifugal, non-clog return sludge pumps are provided to pump retum

activated sludge to the aeration tanks. These purnps are each controlled by a variable frequenry

drive (VFD) whidr can vary the pump capacity from 2000 gpm (575 rpm) to 4000 gpm (590 rpm)

at 26 feet TDH. The VFD is normally automatically conbolled and is based on the aeration

tanks influent flow. Retum sludge is conveyed from the final clarifier to a RAS wet well which

is constructed integral with the Blower Building basement. As part of the Authorifs
maximization of WWTP wet weather flow strategy programf the instrument control system was

replaced and upgraded in 1999. The system allows the operators to control and measure the

primary clarifier effluent flow to each aeration tank. Operators can adjust flow by use of

controls conveniently located in the aeration tank pipe tunnel. RAS volumes and flow rates can

be automatically proportioned based on the influent flow rate.

6.2.8 Process Aeration System

The aeration system provides the active biomass with oxygen.

1. Blowers - Three (3) process air blowers are provided. Each is capable of compressing 4000

ICFM of air to a discharge pressure of 8.0 PSIG when operating at an elevation of 740 and

1008F air temperature.

2. As part of the Authority's maximization of WWTP wet weather flow strategy program, the

original turbine aerators were replaced with a fine bubble diffusion system. Fine bubble

aeration was installed in four of the eight aeration tanks. Aeration tanks No. 1,2,5 and 6

have fine bubble diffusion. The remaining tanks, two of whidr are utilized as aerobic

digesterq retain the original turbine aerators. The installation has increased the efficienry

of the introduction of orygen into the wastewater.

6.2.9 Ghannel Aeration System

A channel aeration system is provided to supply air to the mixed liquor tuoughs and channels.

This air provided agitation to keep solids in suspension as the mixed liquor flows toward the

final clarifiers. The channel aeration system also supplies air to the RAS wetwell to prevent

settlement and to help keep the sludge fresh.
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Blowers - Two (2) drannel air blowers are provided. Each blower is capable of compressing

1125ICFM of air to a discharge pressure of 2.?5 IISIG when operated at an elevation of 740 and

air temperature of 100EF. The blowers are controlled either manually or by the computer.

6.2.1 0 Activated Sludge Modifications

Each of these modifications is briefly discussed as follows;

1. Conventional Activated Sludge with Plug Flow - The McKeesport plant can be operated

with a flow regime that approaches plug flow. Rather than operate the plant's secondary

process as eight (8) separate completely mixed reactors, as is normally done, the plant's

secondary process can be operated as two (2) comparbnented aeration tanks. By setting the

proper gate and valve positions, half of the plant flow can be divert into Tank #4 to flow

through Tanks #3,2 and 1 before going to Clarifier #1. The other half of the flow can be

diverted to Tank #8 to flow through Tanks 57, 6, arrd 5 before Boing to Clarifier #2. The

retum sludge is split into two portions; one-half being returned to Tank #4 and the other

half being returned to Tank #8. Process air is divided equally ;unong dl eight (8) aeration

tanks.

2. Tapered Aeration - The idea behind the tapered aeration modification is to add more air at

the head end of the plan! where the settled sewage and return sludge first come together,

and less air as the flow proceeds through each successive tank. One advantage of the

tapered aeration modification is that it conserves on air and may reduce operating costs

over conventional treatment.

3. Step Aeration - I:r the step aeration modificatiory settled sewage is infroduced at each tank

along the length of the bank of aeration tanks. Again, the flow regime approaches plug

flow with the mixed liquor proceeding through each tank in the bank of tanks before going

to the final clarifiers. The objective of this treatnent scheme is to even out the oxygen

demand along the length of each bank of aeration tanks. An equal quantity of air is

introduced into each aeration tank, with the orygen demanding settled sewage being

spread out to more efficiently use the oxygen. The entire flow of return sludge is

introduced into aeration tanks number four and number eight. In some cases, aeration

tanks number four and number eight may receive no settled sewage, in which case they

provide for sludge reaeration.
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4- Contact Stabilization - The Contact-Stabilization modification of the activated sludge

process is based on the theory that organic removal proceeds in two steps. It is felt that in

the first step the dissolved organics and the colloidal and other suspended particles are

absorbed by the activated sludge. Lr the second step, the organics are oxidized and

assimilated by the sludge. The first step proceeds rapidly, requiring " 30 minutes while the

second step proceeds more slowly, requiring 3 to 6 hours. In implementing the Contact-

Stabilization modification at McKeesport, the aeration tanks are divided into three groups;

four (4) tanks for stabilization, two (2) tanks for contact and two (2) tanks for aerobic

digestion.

In the modifications discussed above, some of the advantates may include: increased loading

capabilities, better utilization of air, and resistance to shock loading. If the Authority were

capable of processing more than 20 MGD (the headworks, primary units and the secondary

clarifiers limit the flow), the aeration tank solids may be lost. Contact stabilization or step

aeration may be able to save these solids. These modifications may be implemented at

McKeesport if the operator sees any of these advantages over the normal method of operation.

The problem with the operation of the biological treahnents system is the wide range in flows -
6.8 MGD for weeks with rapid increases to 20 MGD. To accommodate these low flow periods

the Authority should consider several process modifications.

r Remove a primary clarifier from operation to avoid long detention times and resultant

odors
. Operate only three (3) of the six (5) aeration tanks

The activated sludge system is a process subject to degradation treating high flows. The high

flows will impact the process in one or more of the following mmners.

Wash out solids and overload the final clarifiers

Wash out solids causing a shift in the food: microorganism ratio

Dilute the wastewater pollution loadings over a sustained period causing a shift in food:

nricroorganism ratio and the oxygen uptake.

Reduce hydraulic detention times

Shift the wastewater temperature causing dranges in the rate of assimilation of organic

pollutants and causing density cunents in the final clarifiers.

!

I

t

!

I

Municipal Authority of the City of McKeesporl 52
Long Term Conkol Plan
December 2007 Ref. No. 220-02

KLH
ENB|NEERS|, lNc.



The Iogistics of placing empty non-operating aeration tanks into service on wet weather flows

and balancing the MLSS loading is not practical. It is impossible to maintain a viable inventory

of MLSS in the new tanks in such a short fill time. Even if the invmtory were available and

could be introduced evenly the microorganisms could not acclimate themselves to produce a

good effluent in the limited time frame a storm event would occur.

The opposite would ocfllr after the passing of the storm event. Leaving too many aeration

tanks in service without a solids inventory adjustrnent would result in the following problems.

. Shift in food: microorganism ratio with resultant increase in SRT possibly causing foam

formation on the final clarifiers
. Utilization of excessive energy resulting from too many tanks operating and non-

essential nitrification

Overloading the headworks as the aeration tanks are drained

Stressing the solids handling faciJity as the excess solids pass through the system

To eliminate these operating problems the Authority has developed the following wet weather

flow shategy. The shategy has been in practice for several months and has produced effluents

meeting NPDES permit standards. As flows approach 14 MGD the screw pump speeds are

increased to pump the increasing flows to the aeration system. As the screw pump has the

characteristic of pumping more flow as the inlluent well water level increases the sffew pumps

do not need constant operational attendance.

One or possibly two of the influent gates to empty aeration/aerobic digester tanks are opened.

The primary effluent is allowed to fill the tanks. Each tank has a volume of 343,000 gallons.

With a flow rate of 20 MGD (13,889 GPM) it will take 25 minutes to fill each tank. This tends to

minimize the surge of an intense short duration surruner storm. Once the tank(s) are full the

primary effluent exits through the effluent opening and contacts the MLSS exiting the

operational activated sludge aeration tanks. Although no testing has been done it is thought

some absolption of BOD does occur during the short contact time in the MLSS channel between

the aeration channels and the final clarifiers.

Upon subsidence of a wet weather flow (flow decreases below 15 MGD) the wet weather tanks

are removed from service and drained back to the wet well.

a

I
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6.2.11 Chlorination System

After settling, the effluent is chlorinated and flows to a dual compartnent chlorine contact

chamber having a detention time of 15 minutes at a peak rate of pumping through the plant.

The major components of the ctrlorination system are;

1. Chlorinators - Two (2) vacuum-feed chlorinators are provided to feed chlorine, at a set

rate, to eadr of a number of points in the tueatnent system. The chlorinators are manually

paced based on measured total residual chlorine. The capacity of each chlorinator is 500

pounds of drlorine per day. At the design flow of 11.5 MGD, the capacity of the

chlorinators enables the operator to vary the chlorine concenbation (before the chlorine

demand is exerted) from 0.8 mg/l to 8.3 mg/I. The Chlorinators are fed by one (1) one-ton

chlorine rylinders.

2. Chlorine Distributors - Flow Indicators - Six (5) chlorine distributor - flow indicators are

provided to split and measure chlorine being added to various points h the system. The

points to which chlorine solution flow is distributed are (corresponding to each distibutor-

meter);

a. Manhole#L (Head of Plant)

b. Digesters and Old Contact Tank

c. Preaeration - Flocculation Tanks

d. Thickeners

e. Chlorine Contact Tank

f. RAS Wetwell and Final Clarifier Influent

3. Diffusers (optional)- Chlorine diffusers are provided at the terminal end of each chlorine

line to mix the chlorine solution with the flow sream.

4. Contact Tanks - These tanks are located adjacent to the primary clarifier effluent and are

not normally utilized. Each section of the original two-section ctrlorine contact tank, which

may still be used in emergencies, is 30'-00' x 5L'-4" x 6'-0" (SWD). Each section has a

volume of 59,'1.00 gallons (total of 138,200 gallons) and will provide a detention time of 15

minutes for 13.3 MGD of flow. This tank may be used when the secondary process must be

by-passed. When the chlorine contact tanks are utilized in this manner chlorine is applied

manually and the TSS level being discharged to the river is approximately 50 mg/I.
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The original drlorine tank has a separate ouffall to the river. The Authority is proposing to

reactivate this outfall. In the event of its activation it will be sampled and tested. The

quality of the combined outfall wiII be mathematically calculated.

New Contact Tank - The new drlorine contact tank is buitt in two (2) separate sections, each

section being 51'-00" x 52'-00" x 8'-5" (SWD). The effective capacity of each section is 16$600

gallons for a total capacity of 337,200 gallons. At the design flow of 11.5 MGD, the

detention time is 42 minutes. At 20 MGD the detention time is 24.3 minutes.

7. Miscellaneous Components - A scale with total capacity of 8000 pounds is supplied to

maintain a record of chlorine use. A hoist and monorail system is provided to load,

unload, and move the chlorine rylinders. A double solids strainer is provided on the

process water line to the chlorinators.

6.2.12Sludge Handling

Raw sludge and waste activated sludge can be added to two (2) sludge thickening tanks having

a detention time of 0.4 days at a sludge flow of 0.54 mgd. The current practice is to pump all

sludges to one of the aeration tanks which acts as an aerobic digester. The thickened sludge is

dewatered by a 2.5 meter belt filter press after mixing with flocculating dremicals. The

moisture content of the dewatered sludge is approximately 80%. The dewatered sludge is

disposed of by landfiIli.g. A second belt filter press is currenfly under design.

The sludge thickeners could be available in the future for use as disinfection tanks possibly in

combination with a wet weather flow purrping station and a screening system.
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7 EVALUATION OF ALTERNATIVES

The Authority's combined sewer system can be characterized as meeting the presumption

approach criteria for the attainment of WQS in accordance with the CSO Control Poliry. In
addition to this, the study of the water quality of the receiving waters during dry and wet

weather events demonstrated that the CSO's have no significant impact on rivers except for the

fecal concentration. Also, the McKeesport CSS serves less than 75,OOO persons, which is

considered to be a "small community system". These facts will influence all future decisions

about the extent of treahnent of the combined sewage.

The Authority continues to make an effort to achieve water quality goals in each receiving

water segment. The simple controls are already being conducted through the implementation

of the "Nine Minimum Controls". The implemmtation of the additional conhol measures

proposed in this report will further improve water quality beyond requirements set for the

"small community system". Since the adjacent communities conhibute to the total flow treated

or overflowed in the range o120"/"-40"/", all of the future work will have to be coordinated with

these communities. The Authority has submitted the proposed altematives for the system-wide

improvements to the DEP through the Act 537 process. The concepts and alternatives presented

in this LTCP mirror those presented in the Act 537 Plan.

The alternatives discussed go beyond the treahrent requirements already achieved in

accordance with the requirements set in the demonstrative and presumption approach of the

CSO Control Policy. These altematives are explained in details in the CSS Capital hnprovement

Plan Executive Summary presented in Appendix Q. The alternatives focus on an overall

reduction of the combined sewage entering the interceptors, reconstruction of the existing

regulator strucfures, which reduce the total volume of sewage overflows, and increasing the

capacity of the WWTP to allow for the treatrnent of flow in excess of the 20 MGD
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7.1 SOURCE CONTROLS

7.1.1 Catch Basin Cleaning/Solid Waste ManagemenUStreet Sweeping

One of the first measures considered during the preparation of the LTCP is the "source

controls". This alfects the quantity and quality of runoff entering the collection system. Since

the Authority does not own the collection system, it is difficult to evaluate the actions that cou-ld

be undertaken before the runoff enters system. However the implementation of this control is

defined through the implementation of various controls specified in "Implementation of the

Nine Minimum Controls" section.

7.1.2 Roof Leader Disconnection

In urban parts of the City, with a little open, pervious space, roof leaders were commonly

connected to the CSS. Again, "technically" these connections lead mostly into the collection

system that is not owned by the Authority. The possibility of rerouting these lines will be

researched as a part of the LTCP. Based upon the findings of this research, the Authority will
propose adequate measures and report them in the Annual CSO Reports.

7.2 COLLECTION SYSTEM CONTROLS

Collection system conhols and modffications affect CSO flows and loads. As stated in the CSO

Control PoIiry "This category of control nteasures can reduce CSO uoluwe and frequency by remoaing

or diaerting runoff, maximizing the aolume of flow stored in the collection system, or maxintizing the

capacity of the system to conoey flow to a POTW. .. " .

7.2.1 Sewer Separation

Since the original submittal of the LTCP in 2000, The Authority the Authority has completed

separation of the storm sewer lines in the areas of the Upper Youghiogheny Interceptor and

Long Run. This project has decreased total inllow from the Patterson Street Basin to the 28h

street regulator and from the 36h Avenue Basin to the Eden Park Regulator.
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7.2.2 MACM GSS Upgrade

The proposed CSS Upgrade concept proposes an expansion of the existing conveyance

alignment and treatment facility. It involves the upgrade of the existing Long Run Punp Station

with a new facility capable of delivering a maximum rate of 8.5 MGD through approximately

9,800 feet of a24" new force main sewer that will be diverted under the Youghiotheny River to

the newly constmcted West Shore Pump Station whidr will also receive the flow from the West

Shore communities (estimated peak 7.7 mgd). This flow, along with the combined flow from the

Uppet and Lower Monongahela interceptors, will be directed to a newly constructed

headworks building at the WWTP where it would receive full heaturent either through the

existing process or new Sequential Batch Reactors (SBR's). The maximum expected peak flow

at the WWTP would be approximately 42 mgd. The proposed WWTP flow diagram reflecting

these upgrades is presented on the following pages.
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Insert System Map of Upgrades
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7.2.3 Infiltration/lnfl ow Control

Excessive infiltration and inflow can increase operation and mainten:rnce costs and can

consume a significant portion of the system's hydraulic capacity. The implementation of this

conhol has been addressed through chemical grouting the Long Run Interceptor. Although
exclusively a sanitary line, it contributes to the overload of the CSS and impairs downsteam

water quality of the receiving waters.

7.2.4 Regulating Dsvices

As a part of the anticipated Phase I of the Colp of Engineers (COE) proiect the Authority has

replaced regulators and outfall pipes to accommodate for a new pool elevation and adequate

protection from river inkusion, This work included the installation of Tideflex type gates at the

majority of the ouffalls. Appendix N is comprised of as-constructed record drawings of the

Phase I COE project.

In summary, the Phase I COE project included the following:

All regulator structures have adjustable weirs in order to pass, at minimum, required

350% of an average dry weather flow.

Prevent floatables from discharging to the river.

Use of Tide-Flex backflow preventer valves either in the drarnber or the outfall,

User friendly for installation of samplers and flow meters

Phase tr of thjs project consists of the replacement of the existing outfall pipes along the Lower

Monongahela Interceptor. The design of Phase II is complete. Appendix O is comprised of

construction drawings for the Phase tr COE project. It is anticipated that this project will be

constructed n2007 - 2008.

!

I
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8 IMPLEMENTATIONSCHEDULE

Although the MACM has met the LTCP "presumption" approach, this Plan proposes

implementation of the upgrades and improvements to the CSS and facilities. The Authority has

submitted the proposed upgrade altemative for the system-wide improvements, indudirg *
implementation schedule to the DEP through the Act 537 process. The concepts and

altematives presmted in this LTCP nrirror those presented in the Act 537 Plan.

Since the MACM has met the LTCP "presumption" approach, no post consfruction monitoring

plan and report are proposed.

The following table summarizes the proposed tasks and provides a general implementation

schedule.

Assessments and l&l Reduction

DEP lssues Construction Permit for

December-08
Notice to Proceed lssued to Contractors

December-10
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