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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

- White 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, 27 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. PA0026913. 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 Ibs. of Biochemical Oxygen Demand (BODS5) 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. PA0026913 lists permitted discharge points including: Treatment
Plant Outfall — 001; and CSOs — 003 through 010, 012 through 015, 018 (017 combined
with 018), and 020 through 033. NDPES Permit No. PA0026913 was issued to MACM on
March 1, 2016 and expires on February 28, 2021.

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 1, 2013 and expires on October 31, 2018.

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 system 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 Ibs.
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. PA0026981 lists permitted discharge points including: Treatment
Plant Outfall — 001; CSOs — 002 through 005; and storm water outfall SW-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 this
permit.

Dravosburg Service Area

The Dravosburg wastewater system consists of approximately 10 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. PA0028401. The Dravosburg WWTP has a maximum monthly average
hydraulic capacity of 0.48 mgd and an annual average design organic loading capacity of
2,780 Ibs. 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. PA0028401 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 result of a wet weather event, to minimize 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 (I&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 2014, 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 2011. 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 2016.

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 August 2014, 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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1.0 Proper Operation and Regular Maintenance Program — NMC No. 1

1.1 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 program 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. Implementation 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:
1. 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.

1.2 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, PA0026981, 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: 724-743-6650

Sr. Manager of Operations, Southwest PA
Marek Jacobs
Phone: 724-743-3137

Superintendent Operations, Southwest PA
Tim Berdar
Phone: 724-880-8806

Superintendent Wastewater Operations & Maintenance
Chuck Schultz
Phone: 412-673-9701 ext. 23

Water Quality and Compliance Manager
Ron Bargiel
Phone: 412-884-5112

Director of Water Quality and Compliance
Chris Abruzzo
Phone: 717-531-3308

Production Asset Manager

Jasun Stanton

Phone: 412-884-5109

Engineering Manager, Western PA
Jay Lucas

Phone: 724-873-3653

Emergency Contact Number: 314-267-6483
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1.3 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.

PRIORITY CRITICAL ELEMENTS OF THE COMBINED
SEWER SYSTEMS

Wastewater Treatment Plant

NPDES Outfalls

Pump Stations

Diversion Chambers and CSO Outfalls
Combined Sewer Piping

i |W N =

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 2017 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 2017.

1.4 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. In 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 manpower and needed equipment.

1.5 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 security system, which is electronically monitored 24 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. If 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 CS0Os. MACM has been
making every effort possible to control combined sewer overflows within the system. The
maintenance performed in 2015 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 CCTV
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.

1.6 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 coliection 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 to respond to an
emergency:

PAW
See personnel list in Section 1.2 Phone Number
Emergency Contact Number 314-267-6483
PaDEP
Southwest Regional Office
Christopher Kriley — Program Manager — Clean Water 412-442-4032
Allegheny County Emergency Management Agency
Steven J. Wilharm - Division Manager 412-473-2550
Contractors
Casper Colosimo and Son, Inc. 412-787-1266
Golden Triangle Construction, Inc. 724-828-2800
Alex E. Paris Contracting Co., Inc. 724-947-2235
Midway Excavating 412-244-9433
Hufnagel Excavating 724-348-4294
Kukurin Contracting, Inc. 724-325-2136
Lee’s Plumbing and Excavating, Inc. 724-245-2950
Port Vue Plumbing 412-673-3988

1.7 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 (4) 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 infiitration 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, (11) determining the cause of the discharge,
(12) noting whether the discharge is wet weather or dry weather related, (13) estimating the
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duration of the discharge, (14) 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. If 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-33-1xV, 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, 28" Street, Ripple Road, and West Shore.

1.8 Training

1.8.1 Operations Risk Management

PAW has an established Safety and Health Procedures Manual for all facilities 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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1.9

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.

1.8.2 Certification Programs

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 (12 Class A Wastewater operators and 12 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 Maximum Use of the Collection System for Storage — NMC No. 2

2.1 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
and/or 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:

McKeesport 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 12" 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 2007 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.

Duguesne Service Area

An LTCP for Duquesne was prepared in August 2014. 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 2021; 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 Il Permit.

Dravosburg Service Area

An LTCP for Dravosburg was prepared in August 2014. 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.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 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 2021; 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 Il Permit.

Port Vue Service Area

At the time of writing, there is not an LTCP for Port Vue. If 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.

In 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. It 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 1.4 and 1.6,
respectively.

2.2.1 (SO Regulator Structures

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 Collection 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 system 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 Basins
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 (SO Outfalls

Approximately ten years ago, as part of the anticipated Phase | 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. If 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: 5t
Street, 6 Street, 7t Street, and 11" 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 Review and Modify Industrial Pretreatment Programs (IPPs) - NMC No. 3

3.1 PAW Industrial Pretreatment Program

Minimum 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
industrial 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 streams by treating wastewater
before it is discharged to the wastewater treatment works.

Although upon acquisition of the system, 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. §122.44(m)
(governing indirect discharges to privately owned treatment works), and 25 Pa. Code §§92a.46,
92a.47(d), 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:

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

¢ minimize health and the safety risks for workers,

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

¢ 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:

¢ Industrial Waste Discharge Permit - This permit specifies monitoring and reporting
requirements for Significant Industrial Users (SIU) to demonstrate compliance with
applicable local, state, and federal regulations.
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¢ 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 (IPP) in
place. At this time, MACM system has no permitted SiUs.

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

3.2 Significant Industrial Users
SIUs are wastewater system users that:

e Are subject to any National Categorical Pretreatment Standard;

e 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

e 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.

SIUs are classified as either Categorical or Non-Categorical. Categorical SIUs 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 SIUs 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 StUs through site-
specific permits in the combined sewer systems.

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

Future SIUs that discharge process wastewater will be required to periodically monitor
their industrial process wastewater or process flow and develop spill prevention plans. All
permitted SIUs will be subject to required facility inspections by the IPP program staff at least
once a year. The SIUs 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 SIUs non-compliance.

33 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
environmental 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:

e water usage,

e storage of raw materials and chemicals,

¢ universal/non-hazardous/hazardous waste generation and disposal,
e spill/slug control,

¢ solvent/toxic organic management plan,

e production processes, and

e pretreatment systems.
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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 SIUs for the previous reporting year. This report
lists permitted SIUs, 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 SIUs 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. If 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, ammonia 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 SIUs.
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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

4.1 Overview

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

McKeesport 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 a 24" 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

Peak Day
Pump Station Condition Capacity Experienced
McKeesport WWTP Recently refurbished
Pump Station with new pumps 23.5 MGD 16.1 MGD
West Shore Pump
Station Newly Constructed 31.5MGD 20.42 MGD
28" Street Pump Recently refurbished
Station with new pumps 7.94 MGD 5.33 MGD
Cliff Street Pump Recently refurbished
Station with new pumps 7.42 MGD 6.79 MGD
Recently refurbished
Long Run Pump Station | with new pumps 9.7 MGD 2.79 MGD
Ripple Road Pump
Station Newly Constructed 5.0 MGD 1.58 MGD

As noted in Table 1, the pump stations have sufficient capacity, and flow monitoring 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 PA0026913, 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
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4.4

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 overfiow or bypass in the facility.

Duguesne Service Area

As discussed in Section 2.1, an LTCP for Duquesne was prepared in August 2014 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 2021, 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.

Dravosburg Service Area

As discussed in Section 2.1, an LTCP for Dravosburg was prepared in August 2014 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 2021, 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 2.1, an LTCP will be developed for Port Vue, which is anticipated
to address previously identified Significant Deficiencies in the Port Vue CSS.

Cleaning and Inspection
Refer to Sections 1.6 and 2.2.2 of this Plan for discussions of cleaning and inspections.
Facility Modification

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

and upgrades at numerous 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:

e A description of any planned physical changes that are part of this control.
o A cost estimate and implementation schedule for each of the changes listed above.
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5.0 Elimination of CSO Discharges during Dry Weather - NMC No. 5

5.1 Overview

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. It 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
commercial food 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 biockages
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.

53 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.

54 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.

55 Documentation and Reporting

The following documentation should demonstrate to the NPDES permitting authority the
efforts to correct DWOs:
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e Asummary of alternatives considered and actions taken to identify and the correct DWOs

e A description of the procedures for notifying NPDES permitting authorities of DWOs and
a summary of reports submitted

e 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 Discharge 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 from 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 Inlet (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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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 |
and il projects approximately ten years ago. The controls will continue to be monitored during
and after storm events.

6.4 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
entering the combined system. See Section 7.2 for a discussion of the street sweeping program.

6.6 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 Pollution Prevention Programs — NMC No. 7

7.1 Overview

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
Dravosburg, and/or the Borough of Port Vue.

Street Cleaning

Solid Waste Collection and Recycling
Bulk Refuse Disposal

Yard Waste

Water Conservation Program

Catch Basin Cleaning

Litter Controf

Hazardous Waste Collection

Public Education
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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.
Iltems 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. Iltems 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 program 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 aiso 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 (April 22).

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:

¢ 3 Rivers Wet Weather Organization
e Allegheny County Sanitary Authority (ALCOSAN)

e Pennsylvania Environmental Council
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8.0 Public Notifications — NMC No. 8
8.1 Introduction

The eighth minimum 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 22) 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 Qutfall
is Discharging — CSO OQutfall 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, H20 — 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
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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 meetings 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 Monitoring to Characterize CSO Impacts and the Efficacy of CSO Controls-NMC No. 9

9.1 General

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 many methods for assessing
the relative effectiveness of implementing of a number of the Nine Minimum Controls.

¢ For instance, MACM’s current Operation & Maintenance tracking system described in
Section 1 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.

e 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.

e Analyses are performed for assessing the potential for modifications to PAWSs
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. Identify 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 1 and
October 31.

Three (3) sampling events at each monitoring location between November 1
and April 30.

Sampling 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 10 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 1 and
October 31.

Three (3) sampling events at each monitoring location between November 1
and April 30.

Sampling to include 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 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 outfall pipe.
Report rainfall depth and duration corresponding to each wet weather
sampling event.

Report CSO volume, based on CSO Meter Data, corresponding to each event.
Report to be completed and submitted to DEP 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

9.2.1 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. If 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 month.

9.2.2 (SO 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 § 94.12 (“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
permits. 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:

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

e  Operational status of overflow points;

e |dentification 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

e Evaluate and provide a progress report on implementing and necessary
revisions to the NMC Plan and LTCP.
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PENNSYLVANIA AMERICAN WATER COMPANY CSO INSPECTION LOG

EXHIBIT A

CSO No: CSO LOCATION ;
DATE: / / TIME : AM/PM
WEATHER: CLEAR DRY OVERCAST RAIN SNOW  TYPE OF INSPECTION: RAIN EVENT BIWEEKLY INSPECTION

INSPECTOR:

VISUAL inspection

ISTHERE A DISCHARGE?

YES NO

CAUSE OF DISCHARGE : LINE BLOCKAGE EXCESSIVE FLOW  OTHER (Explain in Comment section)
RAINFALL ESTIMATE: INCHES TIME OF RAINFALL: START STOP

Is there evidence of erosion? YES NO

IF DISCHARGING TO STREAM

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

Is there a visible plume in stream Yes No

Were samples taken up stream of discharge Yes No

Were samples taken of discharge Yes No

is outfall structure in need of repairs Yes No

COMMENTS:




1 : EXHIBIT B

PENNSYLVANIA

AMERICAN WATER

INDUSTRY:

SAMPLE DATES: -

Report Complete Oyes 0Ono

TTO Stmt: Oyes O no O n/a CertStmt: 0 yes O no O n/a

coC: Oyes C no O nia Sampling Results: C yes O no O n/a
Resampling Results: C yes 0 no O n/a Flows: O yes O no O n/a
Manifest: 0 yes O no O n/a

ENTERED INTO LINKO: OO yes C no

VIOLATIONS PRESENT: D yes C no O n/a SNC O nNc O

If yes, describe

Resampling Results Attached: [ yes U no

Surcharges Applicable: O yes L no
Invoice #;
Entered in QuickBooks: L yes 0O no

Surcharge $:

+ Elevated: Ammonia O yes BODLC yes
Ammonia: Day 1: Day 2: Day 3: Avg: (23.0mg/1)
BOD: Day 1: Day 2: Day 3: Avg: (330.0mg/)
pH: Day 1: Day 2: Day 3: Avg: (8.0-9.0)
Flow Avg (Gals):) Flow Total (Gals):

RECVDONTIME: O YES O NO
 Atleast Ten Days Late: 0 yes O no

SCANNED: 0O yes O no

ENTERED INTO MIPP QUARTER REPORT: 0 yes [ no Date:
SURCHARGE SENT: C yes 0 no C n/a

NOTICE OF VIOLATION(S) SENT: O yes C no O n/a Date:



’ t EXHIBIT B

PENNSYLVANIA
AMERICAN WATER

November 4, 2015

Company
Address
Address

Re: Quarterly Outfall FAC monitoring results
Permit No.

Ms/Mr:

Enclosed please find the monitoring results for (company), permit # for the 4"
guarter 2016.

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

Sincerely,

Name
Title

cc: file



, : EXHIBIT B

PENNSYLVANIA
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 4™ quarter 2015. Unfortunately, we only have
flow for the month of October and half of November, due to the flow meter not
functioning. This was discovered on Monday, January 11" and the meter was fixed on
Thursday the 14". As soon as it was realized that the meter was not functioning
correctly, it was fixed. We also spoke on 1/14/15 to keep you updated on the situation.

October 2015
1384 gallons

November 2015 (through November 16™)
816 gallons

December 2015
0 gallons recorded

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

Respectfully Submitted,

Name
Title

cc: file



* EXHIBIT B

PENNSYLVANIA

AMERICAN WATER

CERTIFICATION STATEMENT

| certify 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. Based on
my inquiry of the person or persons who manage the system, or those directly
responsible for gathering the information, the information submitted is to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are
significant penaities for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

Date Signature of Cfficial

Phone Title



, E EXHIBIT B

PENNSYLVANIA

AMERICAN WATER

TOTAL TOXIC ORGANICS STATEMENT

Based on my inquiry of the person or persons responsible for managing compliance with
permit limitation or pretreatment standards for Total Toxic Organics (TTO), | 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. | further
certify that the facility is implementing the toxic organic management plan submitted to
the Control Authority.

Date Signature of Official

Phone Title

October 26, 2015

Attn: Name
Address



EXHIBIT B

PENNSYLVANIA
AMERICAN WATER
Address

Re: 2015 -4™ Quarter Pretreatment Sampling

Date Sampled: Day 1 —10/06/15
Day 2 - 10/07/15
Day 3 - 10/08/15

Sampled By: “Company”’
Sample Type:  Wastewaster; 1-hour Composite (pH, CN, O&G, TPH, Toluene — Grab)
Sample Lacation: Sanitary Pump Station (FAC)
Sample Description: Discharge to Sewer
Laboratory IDs: Day 1 - 1510-07-07 -
Day 2 - 1510-08-07
Day 3 - 1510-09-07

Parameter Method Date(s) Analyzed By Day1 Day 2 Day 3 Daily
(Day 1 to Day 3) Resuits Results Results Mac
(mgA) (mg) (mgit) (mg/)
Arsenic SM3113B 10/20/15 TOK <0.005 <0.0056 <0.005 0.20
Cadmium SM31118 10115 TDK 0.002 0.002 <0.001 0.028
Chromium +6 SM3500CD 10/07/15,10/08/15,10/08/15 TDK <0.010 <0.010 <0.010 0.42
Chromium SM31118 10/20115 TDK 0.009 0.003 0.001 8.00
Total Copper SM31118 10/20/15 TDK 0.037 0.022 0.023 2.00
Lead SM3111B 10/20/15 TDK 0.009 <Q.005 <0.005 0.69
Mercury SWB4B7470A 10/15/15 ST <0.0002 <0.0002 <0.0002 0.02
Nickel SM3111B 10/20/15 TDK 0.012 0.008 0.00 3.00
Silver SM3111B 10/20/15 TOK 0.002 0.001 0.001 0.43
2Zinc SM3111B 1012015 TOK 0.164 0.117 0.1309 2,50
pH (std.units) SM4500HB 10/06/15,10/07/15,10/08/15 TDK 7.22@18.0°C 7.86@18.4°C 6.82@18.2°C 6.0-9.0
Ammonia SM4500NH3BD 10/26/15 TDK $6.8 7.0 628 350
Nitrogen
BOD-5 Day S5m52108 10/07/15,10/09/15,10/09/15 TDK 231, 166. 183, 5,300
Cyanide SMA4500CNCE 10/19/15 TOK <0.005 <0.005 <0.005 0.80
Qil & Grease SM5520B (N Hexane) | 10/15/15 TDK Not Tested Nol Tastad Not Testad 1,500
TPH EPA1664A (N | 10/15/15 TOK Not Tested Not Tested Not Tested 100
Hexane)
‘Toluene EPAG24 10/14/15 (1)STL 0.231 Not Tested Not Tested 21

! Analysis compleled by Suburbsn Tesling Labs PADEP 06-0008

Resulls lhal exceed any limits are indicated by Bold Red fonl

Note: All analyses performed in accordance with US EPA approved analytical methods (Reference 40 CFR 136), including EPA
acid digestion procedures (3010A/3020A). This report includes the attached Chain-of-Custody Form and has been
reviewed and approved by the person signed below. The report is accurate to the best of our knowledge.

Quarterly Pretreatment FAC Sampiing

Analysis conducted using the following Reporting Detection
Limits (RDL)




EXHIBIT B

PENNSYLVANIA

AMERICAN WATER
Parameter RDL {mg.1)

pH @ 16.2°C NA

Ammonia as N 0.100

80DS 20

Cyanide 0.005

Oil & Grease 5.0

TPH 5.0

Arsenic 0.005

Cadmium 0.001

Chromium, Hexavalent 0.010

Chromium, total 0.001

Caopper 0.001

Lead 0.005

Mercury 0.0002

Nickel 0.002

Silver 0.001

Zinc 0.001

Toluene 0.005

Parameter Laboratory ID Date Analyzed Time Analyzed

Chromium +6 1510-0707 10/07/15 10/07/15 09:40
Chromium +6 1510-07-08 10/08/15 10/08/15 10:05
Chromium +68 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
pH (std. units) 1510-07-08 10/07/15 10/07/15 07:30
pH (std. units) 1510-07-09 10/08/15 10/08/15 07:30
BOD - 5 Day 1510-07=07 10/07/15 10/07/15 12:30
BOD - 5 Day 1510-07-08 10/09/15 10/09/15 13:00
BOD - 5 Day 1510-07-09 10/09/15 10/09/15 13.00

Sincerely,



*

PENNSYLVANIA

AMERICAN WATER

INDUSTRIAL PRETREATMENT INPECTION REPORT
Permit No: Inspaction Date: Time:

1. GENERAL INFORMATION:
a. Facility Name:
b. Parent Company or Affiliation:
¢. Facility Street Address:
d. Facility Mailing Address:
e
f

. Date Present Operation Began at this Facility:
(1) Facility Contact Person:
Position/Title:
Phone # Cell #
Fax #
(2) Facility Contact Person:
Position/Title:
Phone # Cell #
Fax #

Facility Personnel Present at Inspection:

2. PRODUCT OR SERVICE INFORMATION:
a. Narrative description of the primary manufacturing or service activity at the facility:




EXHIBIT C

b. Kind of Operations: Continuous Seasonal Batch

Hours & Days of Operation - Explain;

c. Major Raw Materials Used:

d. Major Products or Services of the Operation:

e. List all other activities, specific products, and services from this facility e.g., laboratory,
research, etc.

3. WATER SOURCES AND USE:

a. Raw Water Sources:

Public Water Supply: Yes No__ Specify
Private Wells(s): Yes No__ Specify
Surface Water: Yes No_ Specify
b. Is the raw water source metered: Yes No Explain means of measuring the
water flow:

c. Average Daily Water Usage:




d.

e.

EXHIBIT C
Describe any water treatment, water conditioning, or purification process utilized:

The company provided an updated process water flow schematic diagram: Yes____ No___

4. WASTEWATER INFORMATION:

-h

Discharge Method: Source of Public Wastewater:

1. public sewer

2. surface water

4, ground discharge

b.
1
2
3. _storm drain 3.
4
5

5. waste hauler

Discharge flow is measured: Yes No . If yes, describe the means of flow

measurement:

Typical flow of discharge: per day,

per year.

Kind of discharge: Continuous , Batch , Continuous-seasonal
If batch or continuous seasonal, explain flow, frequency, and quantity per batch:

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

Discharge contains Categorical Standards: Yes No

If yes, list applicable subpart:




5. WASTEWATER PRETREATMENT: EXHIBIT C

Does the facility have an active pretreatment program? Yes No
If yes, what type of flow? Continuous Batch

Is the process wastewater pretreataed prior to discharge to the public sewer?
Yes No Describe:

Is this facility operation under a compliance schedule to install pretreatment?
Yes No Explain:

Is process wastewater completely separated from the sanitary waste?:

Yes No Includes schematic flow charts of both process waste and sanitary
waste. The charts 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 attached: On file?: Copy requested by PAWC?

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

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




EXHIBIT C

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

. Describe the mechanism or means involved in the pretreatment process:

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

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

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

What means/methods of quality control are used for in-house monitoring of these
parameters? x




EXHIBIT C

. 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:

Name of the analytical laboratory who analyses the self-monitoring samples:

Does the analytical laboratory personnel also perform the sampling? Yes No

If no, name the person(s) who sample and deliver to the laboratory:

. Name the person who operates the pretreatment facility:

What are said person’s credentials:
Is said person a certified operator for industrial waste treatment? Yes No
If no, explain what technical training they have:

. 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 sludge and the monthly average solids
generated? %TS: Monthly Average (Ib/mo):
How are the solid wastes stored?

What is the disposal method of dewatered sludge? Recycling Landfill

Others Expilain:




EXHIBIT C

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

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

6. WASTE:
a. Does this facility generate any waste process materials such as spent solvents, spent acids,
base, etc.? Yes No if yes, explain:

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 as a result of its operation?
Yes No if yes, explain:

List quantities generated per month:

How are the waste process material disposed?:

How are the waste process materiais stored?:




EXHIBIT C

¢c. Does this facility have a designated or centralized area for the storage of hazardous waste?
Yes No Explain/Comment:

7. AIR POLLUTION:
a. Are there any procass tanks greater than 100 gallons? Yes No

Specify:

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

c. Does the facility have any exhaust systems in conjunction with the process operation (e.g.,
plating tanks, painting rooms, vapor degreaser, etc.)?

Yes No if yes, is the system registered? Yes No
Describe:

d. Are there any air pollution control devices: Yes No
Explain;

8. CHEMICALS USED AND IN POSSESSION:
List, in this section, all the chemical names, describe in what forms (liquid, sturry, powder, and
granule) they are used, mark approximate quantities used (Ib/yr), and describe the purpose they
are used for (industrial process, laboratory use, pest control, etc.). If chemical group is not
found in a group name in the following, list them under “others.”
Example: Hydrochloric Acid (500 Ib/yr, liquid, process)

a. Acids:

b. Ammonium Compounds (ammonia, ammonium hydroxide, ammonium chloride,
ammonium nitrate, ammonium persulfate, stc.):




EXHIBIT C

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

Inorganic Salts (chloride):

Trace Metals (Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Silver,
Zing, etc.);

Regulated Volatile Organic Compounds (VOCs) and Solvents (acetone, benzene,
ethylene glycol, formaldehyde, methylene, toluense, xylene):

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

Biological Cell Products (bacteria, viruses, efc.):

Nuclear Materials (Uranium, Radium, Cobalt Isotope, Nickel Isotope, etc):




EXHIBIT C

j. Liquid Chiorine (Hypochlorite) and Chlorine Gas:

k. Surfactants (detergents, fabric softeners, emulsions, paints, adhesives, biocides, etc.):

L Explosive Materials:

m, Enzyme Products:

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

0. 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 room 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:
¢. Do you have a slug control plan? Yes No If yes, provide PAWC with a copy of
the plan;

d. Have adequate hauling procedures been developed to prevent the organics used during the
process operations from reaching the sewer in amounts exceeding Federal and Local
Standard? Yes No Explain:

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

f. Do you use a licensed hauler to haul your hazardous chemicals?

Name: Phone:

Hauling Manifest No.:

g- Do you have a designated chemical storage room? Yes No
If yes describe:

h. Do you have a designated chemical storage area? Yes No
If yes describe:

i. Are the reactive chemicals stored separately? Yes No
If yas, describe:

Ventilation of chemical storage room or area: Yes No Describe:

Adequate ventilation Inadequate ventilation Describe:




EXHIBITC

Storage room security (door, lock, efc.): Yes No Describe:

Fire protection means: Adequate Inadequate Describe:

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

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

10. CHEMICAL SPILL CONTAINMENT::

b=

Chemical Spill Containment: Yes No No. of Containments:
Describe type, shape, and size of each containment:

Structure of the containments (concrete, blocks, metal, double-wall container, spill skids
etc.):

Are the containment’s volumes adequate to hold the maximum spill? Yes No
Are any floor drains in the containment area or in the vicinity of the storage room or area?
Yes No If 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 attached? On file? Copy requested by SSA?
b. Do you have a designated group or persons for an emergency: Yes No

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

Is any type of emergency drill practiced? Yes No
How often?

¢. Is any general all-staff emergency training given? Yes No
What is the date of the iatest training?

d. Do you conduct general staff safety meetings? Yes No
How often?

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

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

etc.):

g. Has there been any chemical spills in the last twelve months?: Yes No
If yes, describe the kind and size of spill as well as the type of control/clean up work
performed.

12. COMMENTS AND OBSERVATIONS NOTED DURING INSPECTION:




EXHIBIT C
13. INSPECTION PARTICIPANTS

Print Name:
Signature:
Title:

Date:

Print Name:
Signature:
Title:

Date:

Print Name:
Signature:
Title:

Date:

Print Name:

Signature:
Title:
Date:

Print Name:
Signature:
Title:

Date:




Pennsylvania American Water Company EXHIBIT D

800 W. Hersheypark Drive
Hershey, PA 17033
717-531-3000

Industrial User Wastewater Survey & Permit Application

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

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
(IUP) for the discharge of wastewater to the local sewer.

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

Requests for confidential treatment of information provided on this form shall be governed by procedures
specified in 40 CFR Part 2. In accordance with Title 40 of the Code of Federal Regulations Part 403, Section 403.14
and the Local Sewer Use Ordinance (SUQ), information and data provided in this questionnaire that identifies the
content, volume and frequency of discharge shall be available to the public without restriction.

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

| certify 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. Based 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. | am aware that there are significant penalties for submitting
false information including the possibility of fine 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 service
activities your firm conducts at this site.

2. List the primary products produced at this facility:

3. List raw materials and process additives used:

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

Yes

No

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

6. Production process is:

Check, if all continuous

Check, if all batch

If both please enter, % continuous = % Batch =

%




Industrial User Wastewater Survey & Permit Application

Part 1. General Information: (continued)

7. Does production vary significantly (+ 20%) by season. Describe.

Yes

No

8. Are any significant (+ 20%) changes in production that will affect wastewater discharge expected
in the next 5 years. If yes, please describe.

Yes

No

9. List all current waste haulers. Give name, address, phone numbers, volume, and materials
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? If yes, list all other NPDES
permits, permit numbers, dates, and names used to apply for them, or reason denied.

If yes: Permit, #, date, applicant name
Yes

If yes: Permit, #, date, applicant name

No

14. Do you have, or have your ever applied for or been issued an Industrial User Pretreatment
Permit {IUP) to discharge wastewater to the sewer collection system. If yes, list all other IUP
permits, permit numbers, dates, and names used to apply for them.

ifyes: Permit, #, date, applicant name
Yes

If yes: Permit, #, date, applicant name

No

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.). If yes, list
all other permits, permit numbers, dates, and names used to apply for them.

If yes: Permit, #, date, applicant name
Yes

Ifyes: Permit, #, date, applicant name

No

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

Yes

No

17. Is 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? If yes, list contents and volume of
each tank.

Yes

No

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

Yes # of Tanks|

No




Industrial User Wastewater Survey & Permit Application

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

Water Used for:

Water Source (s)

see Source List below

Avg.
gal/day

Max
gal/day

Measured

Estimated

Disposal Method (s) Avg. Max
gal/day | gal/day

see Disposal List below

Measured

Estimated

© ° N O s w N e

. Process Water

. Washdown water

Water into product

Air Quality Permitted units
Domestic - toilets, drinking, café
Cooling water, Process NON-Contact

Boiler / Cooling tower blowdown

Cooling water, HVAC
Other

Totals =>

[Typical Water Sources: |

1.
2.
3.

City/Public supply
Private wells, drinking
Groundwater remediation wells
4. Private ponds
Surface waters of NC, please identify
include others if applicable

Totals =>

[Possible Water Disposal Methods

. Sanitary sewer, with pretreatment
. Sanitary sewer, without pretreatment
. Storm sewer

. Surface waters of NC

. Evaporation

. Land applied

. To groundwater

. Septic tank

. Waste Haulers Identify

10. Water into Product

11. Include others, if applicable

O 00 NO UV B WN =




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.

©®NOL AW
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. Flow equalization

Activated Carbon

. Activated Sludge

. Air Stripping

. Centrifugation

. Chemical Precipitation

Chlorination
Cyanide Destruction
Cyclone

. Dissolved Air Floataticn
. Filtration

. Floculation

. Grease Trap

. Grit Removal

. fon Exchange

. Neutralize, pH adjust

. Other Biological Treatment
. Ozonation

. Reverse Osmosis

. Screening

. Sedimentation

. Septic Tank

. Silver Recovery

. Solvent Separation
. Spill Protection

List any others.

Total volume of equalization (million gal.) =>

No pretreatment facilities =>I

Non-Aerated equalization =>

Aerated equalization =>

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No,

Yes

No

Yes

No

Yes|

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes|

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Describe any, if
present




Industrial User Wastewater Survey & Permit Application

Part 4. Categorical Information:

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

2. List all Standard Industrial Classification (SIC) 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 (CIU) as described by the Code
of Federal Regulations (40 CFR)?

If 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 Regulations (40 CFR)?

If yes please give name(s), location, and 40 CFR number. Yes

No




Industrial User Wastewater Survey & Permit Application

Part 4. Categorical Information: (continued)

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

;:::": 40 CFR # Industrial Activity ::r:v': 40 CFR # Industrial Activity
467 Aluminum Forming 432 Meat products
427 Asbestos Manufacturing 433 Metal finishing
461 Battery Manufacturing 464 Metal motding and casting
431 Builders paper & board mills 436 Mineral mining and processing
407 Canned & preserved fruits & veg,. 471 Nonferrous Metal, Form & Powder
408 Canned & preserved seafood 421 Nonferrous Metals Manufacturing
458 Carbon black Manufacturing 414 OCPSF, Organic Chemicals, Plastics, &
411  CementManufacturing Synthetic Fiber Manufacturing
434 Coal Mining 435 Oil & gas extraction
465 Coil Coating 440 Ore mining and dressing
468 Copper Forming 446 Paint formulating
405 Dairy products processing 443 Paving & roofing materiais mfg.
469 Electrical, electronic components 455 Pesticide Manufacturing
413 Electroplating 419 Petroleum Refining
457 Explosives Manufacturing 439 Pharmaceutical Manufacturing
412 Feedlots 422 Phosphate Manufacturing
424 Ferro alloy Manufacturing 459 Photographicsupplies
418 Fertilizer Manufacturing 463 Plastics molding and forming
464 Foundries, Metal Mold & Casting 466 Porcelain enameling
426 Glass Manufacturing 430 Pulp, paper, and paperboard
406 Grain Mills 428 Rubber Manufacturing
454 Gum & Wood Chemicals Mfg. 417 Soap & Detergent Manufacturing
460 Hospitals 423 Steam Electric power Generation
447 Ink formulating 409 Sugar processing
415 Inorganic chemical Manufact. 410 Textile mills
420 Iron & Steel Manufacturing 429 Timber products processing
425 Leather Tanning & Finishing Others




Wastewater Pollutant Checklist

Check if Check if Checkif Check if | Conentrationin
Chemica| Name EPA Storet present at | absentat | presentin | absent in discharge, if
Goce facility facility discharge | discharge | known (mg/1)

Acid Extractable Organics

2-Chlorophenol 34586
2,4-Dichlorophenol 34601
2,4-Dimethylphenol 34606
2,4-Dinitrophenol 34616
2-Methyl-4,6-dinitrophenol 34657
4-Chloro-3-methylphenol 34452
2-Nitrophenol 34591
4-Nitrophenol 34646
Pentachlorophenol 39032
Phenol 34694
2,4,6-Trichlorophenol 34621
Base Neutral Organics

1,2,4-Trichlorobenzene 34551
1,2-Dichlorobenzene 34536
1,2-Diphenylhydrazine 34346
1,3-Dichlorobenzene 34566
1,4-Dichlorobenzene 34571
2,4-Dinitrotoluene 34611
2,6-Dinitrotoluene 34626
2-Chloronaphthalene 34581
3,3-Dichlorobenzidine 34631
4-Bromophenyl phenyl ether 34636
4-Chlorophenyl phenyl ether 34641
Acenaphthene 03405
Acenaphthylene 34200
Anthracene 34220
Benzidine 39120
Benzo {a) anthracene 34526
Benzo (a) pyrene 34247
Benzo (b) fluoranthene 34230
Benzo (ghi) perylene 34521
Benzo (k) fluoranthene 34242
Bis(2-chloroethoxy) methane 34278
Bis(2-chloroethyl) ether 34273
Bis(2-chloroisopropyl) ether 34283
Bis(2-ethylhexyl) phthalate 39100
Butyl benzyl phthalate 34292
Chrysene 34320
Di-n-butyl phthalate 39110




Wastewater Pollutant Checklist

Check if Check if Check if Check if | Conentrationin
Chemical Name EPA Storet presentat | absentat | presentin | absent in | discharge, if
(S5 facility facility discharge | discharge | known (mg/l)

Base Neutral Organics (continued)

Di-n-octyl phthalate 34596
Dibenzo (a,h) anthracene 34556
Diethyl phthalate 34336
Dimethyl phthalate 34341
Fluoranthene 34376
Fluorene 34381
Hexachlorobenzene 39700
Hexachlorobutadiene 34391
Hexachlorocyclopentadiene 34386
Hexachloroethane 34396
Indeno(1,2,3-cd) pyrene 34403
Isophorone 34408
N-nitroso-di-n-propylamine 34428
N-nitrosodimethylamine 34438
N-nitrosodiphenylamine 34433
Naphthalene 34696
Nitrobenzene 34447
Phenanthrene 34461
Pyrene 34469
Metals

Aluminum 01104
Antimony 01097
Arsenic 01002
Beryllium 01012
Cadmium 01027
Chromium 01034
Copper 01042
Lead 01051
Mercury 71900
Molybdenum 01062
Nickel 01067
Selenium 01147
Silver 01077
Thalium 00982
Zinc 01092




Wastewater Pollutant Checklist

Check if Check if Check if Check if | Conentrationin
Chemical Name EPI(\::;oeret presentat | absentat | presentin | absent in | discharge, if

facility facility discharge | discharge | known (mg/l)
Other Inorganics
Barium 01007
Chloride 00940
Cyanide 00720
Fluoride 00951
Purgeable Volatile Organics
1,1,1-Trichloroethane 34506
1,1,2,2-Tetrachloroethane 34516
1,1,2-Trichloroethane 34511
1,1-Dichloroethane 34496
1,1-Dichloroethylene 34501
1,2-Dichloroethane 34531
1,2-Dichloropropane 34541
2-Chloroethyl vinyl ether 34576
Acrolein 34210
Acrylonitrile 34215
Benzene 34030
Bromaodichloromethane 32101
Bromoform 32104
Bromomethane 34413
Carbon tetrachloride 32102
Chiorobenzene 34301
Chloroethane 34311
Chloroform 32106
Chloromethane 34418
cis 1,3-Dichloropropene 34704
Dibromochioromethane 32105
Ethylbenzene 34371
Methylene chloride 34423
Tetrachloroethylene 34475
Toluene 34010
trans 1,3-Dichloropropene 34699
trans-1,2-Dichloroethylene 34546
Trichloroethylene 39180
Trichlorofluoromethane 34488
Vinyl chloride 39175
Others

Xylene




Data Summary Form
<= Receiving POTW
<= Receiving NPDES #
<= Specific Sample Location !}
i.e., Give lU Name, IUP#, and/or pipeit

BOD TSS Ammonia
Lab => Laboratory performing analysis =>
MDL => Laboratory Method Detection Limits =>
Notes => Notes =>
Q = Flow Conc. Conc. Conc.
Sample Date Sample — M.etered Results from Results from Results from
08 | coliecte Notes about Sample S Lab mg/I Lab mg/I Lab mg/I
Count MGD gal/day |<? <? <?
1
2
3
4
5
6
7
8
9
10
11
12
etc.
TNS => Total number of samples =>

Max. value =>

Avg. (use 1/2 BDL) =>

Maximum data value (mg/1} =>

Average data value, Include BDL values as 1/2 detect limit =>




Data Summary Form
<= Receiving POTW
<= Receiving NPDES #
<= Specific Sample Location !
i.e., Give IlU Name, IUP#, and/or pipe#

Arsenic Cadmium Chromium CcoD Copper
Lab =>
MDL =>
Notes =>
Conc. Conc. Conc. Conc. Conc.
Sample Date Sample Results from Results from Results from Results from Results from
ID' ar Collected Labh s/l (I ARy || I abh e/l Fah mae /i 1 ah maefi
Count <? <? <? <? <?
1
2
3
4
5
6
7
8
9
10
11
12
etc.
TNS =>
Max. value =>
Avg. (use 1/2 BDL) =>




Data Summary Form

<= Receiving POTW
<= Receiving NPDES #
<= Specific Sample Location !
i.e., Give IU Name, IUP#, and/or pipe#

Cyanide Lead Mercury Nickel Silver Zinc
tab =>
MDL =>
Notes =>
Sampie Conc. Conc. Conc. Conc. Conc. Conc.
ID. or Date Sample Results from Results from Results from Results from Results from Results from
: Collected Lab mg/I Lab mg/I Lab mg/ Lab mg/I Lab mg/I Lab mg/I
Count <? <? <? <? <? <?
1
2
3
4
5
6
7
8
9
10
11
12
etc.
TNS =>
Max. value =>
Avg. (use 1/2 BDL) =>




<= Receiving POTW

<= Receiving NPDES #

<= Specific Sample Location !

i.e., Give IU Name, IUP#, and/or pipet

Data Summary Form

Other = Other = Other = Other = Other = Other =
Lab =>
MDL =>
Notes =>
Sample Conc. Conc. Conc. Conc. Conc. Conc.
ID. of Date Sample Results from Resuits from Results from Results from Results from Results from
' Collected Lab mg/I Lab mg/I Lab mg/I Lab mg/I Lab mg/I Lab mg/!
Count <? <? <? <? <? <?
1
2
3
A
5
6
7
8
9
10
11
12
etc.
TNS =>
Max. value =>
Avg. (use 1/2 BDL) =>




Industrial User Wastewater Survey & Permit Application

4. W ion:
State Pretreatment Rule 15A NCAC 2H0916 (C)(1){M) 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 environmental forms. Please check
all applicable codes for your facility related to wastewater discharge
Utilized Code Description
W13 [Improved maintenance scheduling recordkeeping, or procedures
Wid Changed production schedule to minimize equipment and feedstock
changeaovers
W19 |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
Instituted clearinghouse to exchange materials that would otherwise be
W25 :
discarded
W29 |Other changes in Inventory control (explain briefly in comments)
W31 |Improved storage or stacking procedures
W32 |Improved 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 Implemented 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
R 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

W59  |Modified stripping/cleaning equipment

W60 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  |Improved draining pracedures

W65  |Redesigned parts racks to reduce dragout

W66 |Modified or installed rinse systems

W67 |Improved rinse equipment design

W68 |Improved 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 |Improved 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)

Comments (Please list corresponding code)




EXHIBITE

CSO Outfall Warning Signs



CAUTION

@R

DURING AND AFTER
RAIN EVENTS

The water in this stream may be
contaminated by a temporary
overflow of sanitary sewer.

Physical contact with the water
may pose a health risk.

For additional information,
call XXX-XXX-XXXX.



COMBINED SEWER OVERFLOW POINT
POLLUTION MAY BE PRESENT

WHEN OUTFALL IS DISCHARGING

CSO OUTFALL NO. 001
NPDES PERMIT NO.: PAO099999

FOR MORE INFORMATION, CALL
PENNSYLVANIA AMERICAN WATER-DISTRICT
XXX-XXX-XXXX




PAWC RESPONSE TO
TUS-17
[Attachment 2]
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ABBREVIATIONS

AAF Annual Average Flow

BNR Biological Nutrient Removal

BOD Biological Oxygen Demand

CsO Combined Sewer Overflow

CSs Combined Sewer System

DEP Pennsylvania Department of Environmental Protection
EDU Equivalent Dwelling Unit

EPA United States Environmental Protection Agency
FEMA Federal Emergency Management Agency

GPD Gallons Per Day

GPM Gallons Per Minute

LF Linear Feet

LTCP Long-Term Control Plan

Ib/day Pounds Per Day

mg/L Milligrams Per Liter

MGD Million Gallons Per Day

/100ml Colony Forming Units Per 100 Milliliter

MMF Maximum Monthly Average Flow

NHs-N Ammonia Nitrogen

NO: Nitrite

NO: Nitrate

NPDES National Polluant Discharge Elimination System
PDF Peak Daily Flow

PIF Peak Instantaneous Flow

PHF Peak Hourly Flow

PLC Programmable Logic Controller

POTW Publicly Owned Treatment Works

SBR Sequencing Batch Reactor

SCS United States Natural Resources Conservation Service
SOR Surface Overflow Rate

SWMM Storm Water Management Model

TF Trickling Filter

TKN Total Kjeldahl Nitrogen

TMDL Total Maximum Daily Load

TN Total Nitrogen

TP Total Phosphorus

TSS Total Suspended Solids

uv Ultraviolet

VFD Variable Frequency Drive

WWTP Wastewater Treatment Plant
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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 an annual basis and subsequently, increase the volume that receives treatment at
the WWTP.

The focus of this LTCP update was to:

1. Develop WWTP 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.

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

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

Detailed evaluation was completed for three (3) alternatives.
s Alternative 1 - Existing WWTP + new pump station + CSO bypass treatment.
e Alternative 2 — New pump station to MACM WWTP + flow storage.
e Alternative 3 - Existing WWTP + new pump station + flow storage.
All alternatives include two (2) gravity relief sewers totaling 1,025 lineal feet. It was determined

that these CSS upgrades are required to convey the 10-year, 24-hour design storm flow (without
manhole overflows) while maintaining greater than 85% capture of all combined flow during a

typical year.

Municipal Authority of the City of McKeesport 1 L H
City of Duquesne Long Term Control Plan
Ref. No.: 220-53 August 2014



Detailed evaluation of the proposed alternatives led to the recommendation of Alternative 1 for
City’s LTCP upgrades. The total estimated project cost is $7,424,000. This alternative is

recommended for the following reasons:

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

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

o The existing WWTP is in good operating condition with adequate capacity for dry
weather flows, and Alternative 1 allows the WWTP to continue operation under these

conditions.

The following LTCP schedule is proposed.

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 1, 2016

Obtain funding for design related services

January 1, 2017

Begin design of upgrades January 1, 2017
Apply for MACM WWTP re-rate July 1, 2017
Apply for Part II Permit for pump station July 1, 2018

Receive Part II Permit for pump station

January 1, 2019

Obtain funding for construction

January 1, 2021

Begin construction for CSS upgrades

March 1, 2021

Complete construction

March 1, 2023

Submit post construction compliance monitoring plan

September 1, 2023

*DEP 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.

Mumcipal Authority of the City of McKeesport
City of Duquesne Leng Term Control Plan

Ref No. 220-63 August 2014
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2.0 INTRODUCTION

21 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.S. 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 WWTP 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 “presumption” approach criteria ii
through their Long Term Control Plan (LTCP) process. The criteria are as follows.

“The elimination or capture for treatment of no less than 85% by volume of combined
sewage collected in the CSS during precipitation events on a system-wide annual average
basis.”

In order to assess the overflow volumes relative to total CSS conveyance on an annual average
basis, the City completed a system characterization survey, a comprehensive flow monitoring
study (from January 1, 2013 through June 1, 2013), and a computer modeling, utilizing SWMM,
of CSS hydraulic and hydrologic characteristics. The results of the flow monitoring and
modeling study are described through this report.

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

The monitoring and modeling established peak flow instantaneous flow as 14.57 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, and minor CSS upgrades are required to convey all flow
to the WWTP. Therefore, conveyance/storage and treatment of the design flows discussed 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
requirements,

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

Municipal Autharity of the City of McKeasport 3 < L4
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3. Complete evaluation of feasible alternatives developed to address WWTP process
deficiencies relative to design loadings.

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

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

22 DOCUMENT INTENTION

This document is intended for planning purposes only. Evaluation of specific processes is
limited to confirming feasibility and estimating planning level project costs. Once this LTCP
update report is approved, the basis of design study can commence. This study will focus on
the process modeling, 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 the City of McKeesport 4 L H
City of Duquesne Long Term Cantrol Plan —
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3.0 SYSTEM CHARACTERIZATION

3.1 SERVICE AREA

The City of Duquesne presently serves 1,909 customers. The City’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
AREA 2: Wylie Avenue area

AREA 3: Hamilton Avenue area
AREA 4; Overland Avenue area
AREA 5: Clark Street area

3.2 DIVERSION CHAMBERS

(flows into area 2)
(Regulator 002)
(Regulator 003)
(Regulator 004)
(Regulator 005)

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

the drawing set included in Appendix A.

Duquesne CSO’s
Table 3.1
CSO ID No. Location

001 WWTP Outfall
002 Wylie Avenue
003 Hamilton Avenue
004 Overland Avenue
005 Clark Street

3.3 PUMP STATIONS

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

Municipal Authority of the City of McKeesport
City of Duguesne Long Term Control Plan
Ref. No.» 220-53  August 2014

< LH




3.3.1 Interceptor Sewer

The following chart represents the approximate quantities of sewer line and related
appurtenances, as published in the City of Duquesne’s Chapter 94 Report.

Area | Flush Tanks Manholes EggShape Pipe Total Pipe
1 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 LE
4 6 EA 58 EA 0 LF 63,150 LF
3 0 EA 86 EA 0 LF 20,650 LF

Total: | 64 EA 557 EA 8350 LF 157880 LF

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

3.4 CSS UPGRADES 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 from 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 Way, from Manhole DU3107M to DU3097M. Figure 3.1
depicts the location of the relief sewer.
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Parallel Relief Sewer 1
Figure 3.1
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The relief sewer is estimated to be 715-feet length, and 15-inch diameter, to ensure no manhole
overflows during the 10-year, 24-hour design rain event. Figure 3.2 shows the hydraulic profile
in the sewer under existing conditions, while Figure 3.3 shows the profile after the relief sewer
is constructed.

Municipal Authority of the City of McKeespont 7 K LH
City of Duguesne Long Term Controi Plan o s
Ref. No.: 220-53 August 2014



Hydraulic Profile for Existing Conditions
10-Year, 24-hour Design Rain Event
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Hydraulic Profile for Proposed Relief Sewer 1
10-Year, 24-hour Design Rain Event

.
Figure 3.3
HGL Profile with Maximum Qata of Uink(s) DUI10TM-CUJ0STM.DUII07.1M.0U31071L.0U-31
el 7 Vien 7 Wrde 7 Gmgen ared / Wgwd b charge Depih
u
v
-
-

LTI

T

o L gy EH e "l i Ber Ty "y LEELES
Dizanes (N
Municipal Authority of the City of McKeesport 8 K L H
City of Duguesne Long Term Control Plan s

Ref. No.: 220-53 August 2014



The second required conveyance system upgrade is a parallel relief sewer upstream 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
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The relief sewer is estimated to be 310-feet length, and 24-inch diameter, to ensure no manhole
overflows during the 10-year, 24-hour design rain event. Figure 3.5 shows the hydraulic profile
in the sewer under existing conditions. As seen in Figure 3.6, bolted manhole 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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Hydraulic Profile

Existing Conditions
10-Year, 24-hour Design Rain Event
Figure 3.5
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Hydraulic Profile
Proposed Relief Sewer 2
10-Year, 24-hour Design Rain Event
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4.0 FLOW MONITORING STUDY

41  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:

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

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

¢ North tributary of Hamilton Avenue CSO 003 (Meter M-5A8)
¢ East tributary of Hamilton Avenue CSO 003 (Meter M-5A18)
o Tributary to Overland Avenue CSO 004 (Meter M-6)

e Tributary to Overland Avenue CSO 004 (Meter M-6A)

s South tributary to Clark Avenue CSO 005 (Meter M-8)

s East downstream of Clark Avenue CS0 005 (Meter M-10)

¢  West downstream of Clark Avenue CSO 005 (Meter M-11)

DE Site Inspection Forms are included in Appendix C. Table 4.1 shows the flow monitoring
sites and monitoring period.

Dugquesne Flow Monitoring Sites

Table 4.1
Sites Location Monitoring Period
M-1 520 S Duquesne Ave January 1 -June 1, 2013
M-3 130 Duquesne Blvd January 1 -June 1, 2013
M-5A8 10 N Linden St January 1 - June 1, 2013
M-5A18 10 N Linden St January 1 -June 1, 2013
M-6 Overland CSO 004 January 1, 2013 - June 1, 2014
M-6A Railroad (near CSO 004) December 1, 2013 - June 1, 2014
M-8 Clark St & Parallel Way January 1 -June 1, 2013
M-10 Clark St & Edith Ave January 1 - June 1, 2013
M-11 125 Clark St January 1 - June 1, 2013

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

Additional flow monitoring for Sites M-6 and M-6A from December 1, 2013 through April 30,
2014 was completed to evaluate manhole overflows upstream of CSO 004.
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42  EQUIPMENT 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.

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

44  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 in terms of precision
and accuracy.

Precision, repeatability 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. Drach scattergraphs for the meter sites are included in Appendix
D.

Accuracy, how well meter values compare to actual values, was also evaluated. This evaluation
is more difficult given that the actual flow or velocities 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 sites to the WWTP were made as well as individual site
evaluations with respect to hydraulic evaluation 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 this study.

4.5 RAIN EVENT SUMMARY

The major rainfall monitoring began on January 1, 2013 and ended on June 1, 2013. During this
time period three (3) significant rain events occurred. These events are listed in Table 4.2 below.
A significant rain event was defined as an event where rainfall depth was greater than or equal
to one inch.
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Significant Rain Events

Table 4.2
Event No. | Start Date | End Date | Duration [hrs] | Depth [in]
1 1/30/2013 | 1/31/2013 22.25 1.08
2 2/26/2013 | 2/27/2013 24,75 1.01
3 4/16/2013 | 4/17/2013 8.75 1.13

During this time period, the total rainfall depth was 13.08 inches. Annual average rainfall for
the National Oceanic and Atmospheric Administration (NOAA) McKeesport, PA site (nearest
rain gage site to Duquesne) is 37.05 inches. The rainfall recorded during the monitoring period
is a slightly less than the annual average rain event.

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

51 METHODOLOGY

The Duquesne CSS was modeled utilizing Innovyze InfoSWMM (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/treatment devices, pumps, and regulators.

5.1.1 Model Hydrology

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 collection 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 represents the
wet-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 (Hé&H)
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 monitored at the WWTP. Hydrograph decomposition is the process of analyzing a total
monitored 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 the hydrograph
decomposition of monitored wastewater flow. The average base flow (BWWF and GWI) time
series is projected through the monitored wet weather hydrograph. The area between the wet-
weather hydrograph and the average base flow time series represents the Runoff volume.
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Hydrograph Decomposition of Total Monitored Flow

Figure 5.1
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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 loaded in

corresponding upstream manholes. Figure 5.2 shows the 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), medium (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.

Summation of Three Unit Hydrographs

Figure 5.3
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The following general guidelines should be followed in selecting the RTK parameters to ensure
that the calculated RDII hydrograph meets the goal of visual curve fittings:

» Total R value = Ri + Rz + R;, if all three unit hydrographs used.

» The T and K parameters should be similar for rainfall events for a given sewershed
tributary to the flow monitor since they depend on the geometry and sewer system
layout.

» Inall cases, Ti < Te< T,

» Inmost cases, Ki< K2 < Ka.

» 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 representative of
the rainfall that fell over the basin for the event or the system experienced operational
challenges resulting in an altered shape of the hydrograph.
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» The event specific R-values will vary, generally being higher for wet antecedent
moisture conditions 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 05-2 1-2
2 3-5 2-3
3 5-10 3 -7

5.1.2 Model Hydraulics

Flows in the collection system, which include dry-weather flows and the wet-weather flows, are
routed through the 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, orifices, 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 wet-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 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 function or table of surface
area versus height. Outfalls 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 orifice 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 higher flows increase the hydraulic grade line
(HGL) or water level in the structure, wet-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 the relation between a pump's flow rate and conditions at its inlet and outlet
nodes.
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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
Figure 5.4
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Hydraulic routing of dry and wet weather flows was accomplished utilizing dynamic wave.
Dynamic wave is the full solution of the Saint-Venant Equations, which describe one-
dimensional unsteady flow through conservation of mass and momentum. The 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.

52 MODEL DEVELOPMENT

The major characteristics of interceptors in the model, which include conduit length, size,
manhole invert, manhole depth, were developed using KLH survey data. Unlike sub-catchment
hydrological parameters, the major characteristics of interceptors were deemed 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
inspection with site photographs, precipitation data, and flow monitoring data.
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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.

53  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) within 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 a 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
data, 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 Validation Criteria

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 data.

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 validation 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 during the validation period. Statistical comparison 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 locations, 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 model’s accuracy to predict flow
monitoring results. Storm events with missing, incomplete and/or errant 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
continued unti] 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 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 were not biased (ie.,
consistently over-simulating or under-simulating) with respect to the monitored volumes
and peak flow rates.

o 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 magnitude 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 validation was evaluated for individual storms
and overall storms. The validation criteria are the percentage of model peak higher than meter
peak (Pper) and the percentage of model volume higher than meter volume (Vper). 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 definition of Pper and Vper were
shown in Equation 2 and Equation 3.
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where:

Po = Observed (meter) hydrograph peak;

Pm = Modeled hydrograph peak;

Vo = Observed (meter) hydrograph total volume;
Vm = 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 regression 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
significant when compared with the accuracy 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 QA/QC 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:

o Checked for warmnings and error messages in the model output file and resolved all major
warnings and errors.

o Checked the model’s run report for inconsistencies and/or unexpected results.

¢ Checked the model’s overall continuity error and resolved items resulting in an overall
continuity error greater than 2%.
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o 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 wet weather events where data were available were
initially utilized 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-1] 7 0 7

M-3 Zi 0
M-5A8 7 0 7
M-5A18 /A 0 7
M-6A A 0 7
M-8 7 0 i
M-10 /i 0 Vi
M-11 7 0 g

Figure 5.5 and Figure 5.6 present the overall validation results for all the monitoring sites in the
Duquesne system for event volume and event peak flow, respectively. 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 monitoring sile.
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Figure 5.5 shows the regression plot between the 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 the 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 value 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 attributed to non-uniform hydrologic responses in the
collection system and inaccuracies in flow monitoring and rainfall data collection.

Event Volume Regression Plot for All Sites in the Duquesne System

Figure 5.5
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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

Figure 5.6
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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 events, the statistical method may not generate stable regression plots. This does not
mean the validation is poor, as long as the total volume and peak 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 elimination or capture for treatment of no less than 85% by volume of combined sewage

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

The ALCOSAN typical year 15-minute interval rainfall data was used for this analysis. This
data was used because it is readily available to KLH and it is representative of the annual
average conditions for the City of Duquesne. This data is included in Appendix I
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55 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 = [Vwwre / (Vwwrp + Vso)] x 100% Equation 4
Where

Vwwre - Total volume of CSS flow conveyed to the WWTP during wet weather,
Vcso = Total volume of overflow from the CSQO's,

These volumes were determined based on the one year simulation.

Vwwir=233.76 MG
Veso =28.97 MG
%Capture = [233.76 / (233.76 + 28.97)] x 100% = 88.97%

Based on the continuous simulation modeling, the Duquesne CSS, 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 sewers, 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  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 6.1. The WWTP design flow is 2.0 MGD.

Existing Effluent Limits

Table 6.1
LOADING (Ibs CONCENTRATION (mg/L
PARAMETER | Average | Average Units Average | Average Instant.
Monthly | Weekly Monthly | Weekly | Maximum | Units
Flow - - - Monitor and Report =
CBOD-5 Day 417 626 Ib/day 25 375 50 mg/L
Suspended Solids 500 751 Ib/day 30 45 60 mg/L
I o e
Fecal Coliform
TMaylwseptzo| | | | 200 | || /100ml
Toet1toaprizo| | | | 200 | | | / 100ml
pH Within Limits of 6.0 to 9.0 Standard Units At All Times.

6.2 EXISTING HYDRAULIC LOADINGS

6.2.1 Average 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 average flow has not exceeded 2.0 MGD for three (3)
consecutive months, and therefore, the WWTP is technically not hydraulically overloaded. The
monthly average 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 6.2
Max. Mo. Ave. Annual Ave.
Year Flow Flow
(MGD) (MGD)
2009 0.981 0.66
2010 1.080 0.90
2011 1.199 0.84
2012 1.280 0.94
2013 1.412 0.97

6.2.2 Peak Flows

The capacity of the CSS limits the flows that are received at the WWTP. Peak hourly flow
should 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 Historical Loadings

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 6.3
Year Max. Month Annual Ave,
(1b. BOD/day) (Ib. BOD/day)
2009 701 538
2010 1,241 620
2011 933 487
2012 806 592
2013 493 351

The WWTP’s current rated organic capacity is 2,780 Ib/day. Given the 5-year annual average
BOD loading of 518 Ib/day and the 5-year annual average flow of 0.863 MGD, the average BOD
concentration is 72 mg/L. The City’s wastewater would be classified as low strength which is
not uncommon for old CSS's.
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6.4 EXISTING 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 Preliminary Treatment

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 screen, or during times of maintenance, a manually cleaned bar
screen.

Influent Channel
Photograph

6.1

6.4.2 Grit Removal

Wastewater flows via open channel from the parshall flume through an aerated grit chamber
utilizing a mechanical grit removal system. The grit basin’s peak capacity is 5.48 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 an aerated grit basin in order to reduce
potential for basin short-circuiting.
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Grit Removal System

6.4.3 Secondary Treatment

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 21-feet wide by 24-feet long,
with an average flow water surface depth of 13.50-feet.

Aeration Basins

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 surface
overflow rate.
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Final Clarifiers
Photograph 6.4

6.4.4 Disinfection

Final settling tank effluent flows by gravity into one (1) chlorine contact tank. The tank is 56-
feet long by 31-feet wide with an average flow water depth of 9-feet. It is constructed with
dividing walls, providing a serpentine pattern, totaling 190-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.

Chlorine Contact Tank
Photo

6.4.5 Solids Handling

At the Duquesne 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
then removed from the stabilization tanks and pumped to the aerobic digesters.
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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 capacity of 282,422 gallons. Each sludge thickening
tank is 20-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.

Belt Filter Press
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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 capture - at least 85% of CSS volume (resulting from rain events), on an
annual average basis, must be captured and conveyed to the WWTP for full
biological treatment.

2 Design rain event — application of a design rain event is critical to ensure that
upgrades completed to address percent capture 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 7.1 below.

Design Hydraulic Loadings

Table 7.1

| WWTP

Design Flow (MGD)
Peak Instantaneous | 14.57
Peak Hourly 12.60
Peak Daily 6.97
Max Monthly Ave 2.0_0
Annual A:verage 1.00

All design flows were based on 30-year population projection. No significant 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 was included. Development of each design flow is further
described below.

7.1.1 Peak Instantaneous Flow (PIF})

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.
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Design Hydrograph
Typical Year Peak Flow

F_igure 7.1

Peak Flow at WWTP During Typical Year
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7.1.2 Peak Hourly Fiow (PHF)
PHF was also estimated based on SWMM modeling.

7.1.3 Peak Daily Flow (PDF)
Application of design rain event to the SWMM model resulted in a PDF of 6.97 MGD.

7.1.4 Maximum Monthly Average 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 (MMATF) observed over the past five (5) years is
1.412 MGD. This is consistent with the H&H model, which provided a MMAF of 1.72 MGD.

Therefore, the maximum month average flow design capacity of 2.0 MGD will be maintained.
This value still provides a 1.4 factor of safety over the MMAF from the 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 the alternatives set forth in this report.
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7.1.5 Annual Average Flow (AAF)

AAF of 1.0 MGD was estimated based on the typical year rainfall 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 loadings 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
Table 7.2
Design Design
Concentration Loading
Parameter (mg/L) (1b/day)
BOD 167 2,780
TSS 210 3,503

7.3 DESIGN EFFLUENT LIMITS

No new design effluent limits are required for the alternatives in this report.

7.4  ALTERNATIVES EVALUATION

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 events 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 cach
alternative, it was high priority to maintain as much of the existing processes as possible. Three
(3) alternatives were developed for detailed evaluation.

1. Alternative 1 - Continue operation of existing processes and construct new CSO
bypass treatment facilities. This alternative utilizes the existing WWTP up to peak
flows of 2.5 MGD. Peak flows above 2.5 MGD will receive CSO bypass treatment. This
alternative includes construction of new headworks facilities, influent pump station,
and CSO bypass treatment facilities, as well as the installation of new clarifier
equipment to maximize efficiency. Additionally, this alternative includes CSS
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upgrades required to convey the 10-year, 24-hour design storm to the WWTP. The
following items are included in Alternative 1.

* (CSSupgrades.

e New automatic bar screen and by-pass channel with static screen.
¢ New headworks building.

e New raw sewage pump station and controls.

e New raw sewage pump station piping and valve vault.

* New pump flow meter.

¢ Site gravity and force main piping.

¢ New CSO bypass treatment.

e Upgrade final clarifier equipment to maximize efficiency.

2, 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 storage facility. It should be noted that the MACM
WWTP does not currently have the capacity to accept an additional 2.5 MGD flow,
and upgrade costs for the WWTP are not included. Additionally, this alternative
includes CSS upgrades required to convey the 10-year, 24-hour design storm to the
pump station. The following items are included in Alternative 2.

e CSS upgrades.

¢ New automatic bar screen and by-pass channel with static screen.
s New headworks building.

e New raw sewage pump station and controls.

» Average flow pumps and storm pumps.

¢ New raw sewage pump station piping and valve vault.
¢ New pump flow meter.

e Site gravity and force main piping.

e Force main piping to the MACM WWTP.,

¢ Force main piping to storage facility.

o New storage facility and land acquisition.

3. Alternative 3 — Continue operation of existing processes and construct new peak flow
storage facilities. This alternative utilizes the existing WWTP up to peak flows of 2.5
MGD. Peak flows above 2.5 MGD will be 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
equipment to maximize efficiency. Additionally, this alternative includes CSS
upgrades required to convey the 10-year, 24-hour design storm to the WWTP. The
following items are included in Alternative 3.
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e (CSSupgrades.

e New automatic bar screen and by-pass channel with static screen.
¢ New headworks building.

¢ New raw sewage pump station and controls.

¢ Average flow pumps and storm pumps.

¢ New raw sewage pump station piping and valve vault.

s New pump flow meter.

o Site gravity and force main piping.

» Force main piping to storage facility.

s New storage facility and land acquisition.

» Upgrade final clarifier equipment to maximize efficiency

Existing final clarifier plans and proposed upgrade equipment for alternatives 1 and 3 can be
found in Appendix N.

7.4.2 Evaluation of Alternatives

The following sections summarize design considerations associated with each alternative. Both
Alternatives 1 and 3 will meet the current permit requirements and will not require a design
capacity re-rate. Alternative 2 may require new facilities and/or a design capacity re-rate at the
MACM WWTP, but those issues will only be investigated if Alternative 2 proves to be the
preferred alternative for the City of Duquesne. Table 7.3 lists the advantages and disadvantages
associated with each alternative.
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Alternatives Comparison

Table 7.3
Alte;n::tive Alternative Advantages Disadvantages
1 CSO Bypass | 1. Maintain existing WWTP processes with . No biological treatment for
Treatment minor upgrades bypass
. Bypass protects WWTP biology during . Additional O&M costs for
peak flow events influent pump station
. Provides screening, primary treatment and
disinfection in small footprint
. Able to handle peak flows much higher
than the WWTP design capacity
. Low power requirement and no moving
parts
2 Pump . Operation and maintenance of WWTP . Flow storage facilities still
Station eliminated. required
To . Lower manpower requirement, . MACM WWTP capacity
MACM restrictions may require upgrades
WWTP and a re-rate
. Large pump station will require
various sized pumps
3 Flow . Maintain existing WWTP processes with . Site restrictions require additional
Storage minor upgrades land acquisition
Facilities . Protects WWTP biology during peak flow | 2. Pump station and force main
events required to convey flow to
. Biological treatment of all flow storage tank
. Large pump station will require
various sized pumps
. Additional O&M costs for pump
station

7.4.2.1 Alternative 1 — CSQO Bypass Treatmeant

Alternative 1 includes three main components:

1. Construction of a new 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 1 is included in Appendix O. A site plan
associated with Alternative 1 is included in Appendix P. Calculations associated with
Alternative 1 are included in Appendix Q.

A mechanical bar screen, sized for 14.57 MGD, is recommended prior to the new raw sewage
pump station. This screen will protect the new pump station pumps, eliminate static screen
cleaning requirement, and remove more fibrous materials from the flow stream than the
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existing static screens are capable of. Automatic bar screen clear openings of 1/4 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
1457 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 WWTP 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 treatment 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
WWTP to then be conveyed through the existing treatment processes. 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 facilities.

This station will be located adjacent to the existing building and will require new gravity sewers
to reroute influent flow. In addition to the structure and pumps, new pump controls 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 removal, primary treatment, and disinfection. CSO treatment
technologies, such as Hydro International’s Storm King, achieve up to 50% total suspended
solids reduction and 30% BOD reduction, while also providing under 200 cfu/100 ml fecal
concentrations, screening to 4mm solids, grit removal, and high 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 boundary layer on the wall and 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 the time the flow reaches the 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 neutrally buoyant material greater than
4mm. The air regulated siphon provides an effective 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 sanitary sewer.

Figure 7.2
Storm King Internal Components
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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 combined prior
to the WWTP outfall. These calculations can be found in Appendix O.

Photograph 7.1

Flow from the CSO bypass treatment facilities will then be combined with the flow from the
existing plant effluent, downstream of the existing chlorine contact tanks.
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All sludge handling processes will remain as they currently exist.

7.4.2.2 Alternative 2 — Pump Station to MACM WWTP

Alternative 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 a new force main to the MACM WWTP.

Construction of a new wet weather storage facility.

4. Construction of a new force main to the storage facility.

I

A process flow diagram associated with Alternative 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 Alternative 1. In this
alternative, the existing WWTP will be decommissioned and the average flow pumps will
convey flow through an estimated 12-inch diameter force main spanning 16,400 linear 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 inciuded in Appendix T.

The wet weather storm pumps will have the same operation as in Alternative 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 Parcel 304-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
el Parcel 304-K-400

The H&H modeling for the 1-year, 24-hour design storm yielded a storage capacity requirement
of 1.87 MG. Therefore, a 104-foot diameter by 33-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 — Existing WWTP and Flow Storage Facilities

Alternative 3 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 a new wet weather storage facility.

Construction of a new force main to the storage facility.

4. Installation of new final clarifier equipment to maximize efficiency.

w

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 Alternatives 1 and 2. Similar to Alternative 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 same proposed storage
facilities as in Alternative 2.

7.4.2.4 Cost Evaluation

Study level total project cost estimates were completed for the evaluated alternatives. The costs
are as summarized in Table 7.4 below. Detailed cost estimates are included in Appendix W.

WWTP Upgrade Costs
Table 7.4
Alternative Year 2014 Year 2014 Total

Construction Cost Project Cost
Alt 1 — CSO Bypass Treatment $5,939,000 $7,424,000
Alt 2 — Pump to MACM WWTP $12,408,000 $15,511,000
Alt 3 — Flow Storage Tank $10,325,000 $12,907,000
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7.4.2.5 Financial Capability 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 Assessment 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 1 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
Additional Cost
Alternative per Household per Residentinl
Indicator

Year
Alt 1 — CSO Bypass Treatment $292 3.79
Alt 2 — Pump to MACM WWTP $501 491
Alt 3 — Flow Storage Tank 3443 4.63

As seen in Table 7.5, construction of CSO bypass treatment facilities will cost each customer
$151 less per year, or $12.58 per month, over the second lowest cost option in Alternative 3.

Financial Capability Assessment Worksheets are included for Alternatives 1, 2, and 3 in
Appendices X, Y, and Z respectively.

7.4.2.6 Recommended Alternative

A detailed evaluation of the proposed alternatives led to the recommendation of Alternative 1
for City’s LTCP upgrades. The total estimated project cost is $7,424,000. This alternative is
recommended for the following reasons:

e 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 Alternative 1
allows the WWTP to continue operation under these conditions.

Alternative 1 is recommended. However, given the “High Burden” classification associated
with this work, completion of the proposed upgrades on a typical project timeline is not
feasible. Project financing will drive the schedule for implementing Alternative 1 upgrades.

Munizipal Authonity af the City ot McKeesport 43
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8.0 PROJECT PLANNING

The following LTCP schedule is proposed.

LTCP Schedule

Table 8.1

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 1, 2016

Obtain funding for design related services | January 1, 2017
Begin design of upgrades January 1, 2017
Apply for Part 1l Permit for upgrades July 1, 2018
Receive Part II Permit for upgrades January 1, 2019
Obtain funding for construction January 1, 2021
Begin construction for CSS upgrades March 1, 2021

Complete construction

March 1, 2023

Submit post construction compliance monitoring plan

September 1, 2023

*DEP LTCP approval and Part I Permit dates are beyond the control of the City and KLH, therefore
schedule dates will be adjusted based on actual DEP milestone completion dates.

Municipal Authority of the City of Mckeesport
City of Duguesne tong Term Control Plan
Ref No.:220-53 August 2014

44

< L. H



9.0 SUMMARY AND CONCLUSIONS

In order to address the “presumption” approach percent capture criteria the following
upgrades are recommended:

o Construct Alternative 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 DU3097M. The relief
sewer is estimated to be 715-feet length, and 15-inch diameter, to ensure no flooding during the
10-year, 24-hour design rain event.

The second required conveyance system upgrade is a parallel relief sewer upstream 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 1 has an estimated total project cost of $7,424,000.

Municipal Authority of the City of McKeesport 45 < LH
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APPENDIX B

DUQUESNE SURVEY FIELD BOOK
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APPENDIX C

DRNACH METER SITE INSPECTION FORMS



DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Surveyor's Name
Project Name Duquesne Flow I Manhole Identification M-1 | IAIamdu' Matscherz
Site Description Street Date
Undemeath Route 837 / S Duquesne Avenue 520 S Duquesne Avenue [Augu.m 29,2013

Frame And Cover
Cover: Solid Pick holes: Yes I lﬂlnnetm' (im.)z {Unable to measure} ]
At Grade: X |Betow: |above: | [0S Rim to tnvert (in): | 163 |

|Bﬂck: |Prn:ast: X 1 Other: I Iadwf'mmt: I No I Safe: I I

Interior Photo
Size: Pipe Material: INotes:
60 meh Concrete IEgg shape
30 meh vcpP
24 inch vCP
neh
et

@ Pipe Material: [notes:

18 nch Concrete [Mﬂoﬁng point
72 non Weir |wytie cso
GPS Information
Accuracy: 20 feet | Elevation: 764 feot | Latitude: 40.367374 | Longitude: 79.84229 |
m Additional pictures of chamber inlets, and overflow point Included.

Unabile to take outside picture of manhole due to road construction. Outside picture used is from Google Earth.




DRNACH ENVIRONMENTAL, INC.

MANHOLE INSPECTION FORM

Surveyor's Name

Project Name Duguesne Flow I Manhole Identification M-3 }Nlunﬁer Matscherz
Site Description Street Date
Undemaath Route 837 / Duquesne Boulevard. 130 Duquesne Boulevard IAngunl 29, 2013
Frame And Cover
Cover: Solid Pick holes: Yas I lDlamttor (in.):  {(Unable to measure)
AtGrade: X |Below: [above | [oS Rim to tovert (in): | 324 (approx)
Brick: X IPﬂcaﬂ: | Other: ] ILaddlr Present: I No l Safe: I
Infiltration Observed Describe:
Size: Pipe Material: lNules:

54 men Brick |eag shape

30 nch Concrete Storm

48 nch Brick |Egg shape

“h
nch
LJ 3
Size: Pipe Material: lNol“:

18  wen Concrete ];lcurlng point

67 nch Brick 'Egg shapa overflow pipe
GPS Information

Accuracy: 20 feet l Elevation: 773 feet I Latitude: 40.375663 Longitude: 79.846372 I
oles Additional pictures of chamber, storm line, and overflow pipe included.




DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Surveyor's Name
Project Name Duquesne Flow I Manhole Identification [M-5A 18" Upstream ] ]Ncundor Matscherz
Site Description Streat Date
In grass behind American Textile Co. gravel parking lot. 10 N Linden Street ] August 29, 2013

Frame And Cover
Cover:  |solia Pickholes:  No | [Diameter (in.): | 2875 |

AtGrade: X |Below: [Above: | |ps Rim to invert in): | 214 B

|Brh:l:: [Precast: x| other: | [Lodder Present: | yes | sate: | yes |
et

Size: Pipe Material: Notes:
vce

18

333|813

Size: Pipe Matarial: I!ol.n.
18 men PVC |metering point

e |
| Latitude: 4037587 B Longitude: 79.845852 |

Accuracy: 20 feet | Elevation: 759 feet

m One manhole upstraam from the original M-5A 18" location.




DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Surveyor's Name
Project Name Duguesne Flow I Manhole Identification M-5A 8" | M-5A 18" ] Immnuor Matscherz
Site Description Street Date
In grass behind American Textile Co. gravel parking lot. 10 N Linden Street [Augtm 29, 2013

Cover:  |Solid Pick holes: No | |otameter (in.): | 25 |

AtGrade: X |Beiow: [above: | [0S Rim to tnvert fin): | 212 |

|Brick: |Precast: X | Other | |LadderPresent: | Yos | sae: | es |

Infiltration Observed Describe
Size: Pipe Material: ]Nalia:
18 won PVC [metering point
B e PVC |Metering point
wch
-ch
nch
L)
Size: Pipe Material: Notes:
21 wch Concrete
nch
GPS Information
Accuracy: 20 feet | Elevation: 760 feet | Latitude: 40375982 | Longitude: 79.84609 |




DRNACH ENVIRONMENTAL, INC.

MANHOLE INSPECTION FORM

Project Name

Site Description

Manhole Identification M-6

Streetl

Surveyor's Name

IAiexander Matscherz

Date

Inlet to Overland CSO chamber.

Next lo Railroad tracks.

Frame And Cover

[ August 29, 2013

Cover:  [Solid Pick holes: No | |oiameter (in.): | 315
At Grade: |Betow: |above: x | |os Rim to Bench (in): | 84
| other: | |Ladder Prosent: | yes | sate: | yes
Infiltration Observed
Size: Pipe Material: ]Hotu:
15 wch Concrate IMaurfng point
nch
mnch
nch
e
Qutlets
Size: Pipe Material: [Notu:
15 o Concrete |eso
9x9 wich Concrete IRnctmular
GPS Information
Accuracy: 20 feet I Elevation 760 feet [ Latitude 40.379271 Longitude: 79.85026 I




DRNACH ENVIRONMENTAL, INC.

MANHOLE INSPECTION FORM

Project Name

Site Dascription

Manhole |dentification M-8

Street

Middle of road at intersection of Clark Street and Paralle! Way.

Clark Street and Parallel Way

Surveyor's Name

lA!lnar.llr Matscherz

Date

| August 28, 2013

Frame And Cover
Cover:  |solid Pick holes: Yes | |Diameter in.): | 2 |
AtGrade: X |Below: [Above: | |os Rim to Bench (in): | 161 ]
Brick: X lPucast: I Other: ] [Luldnr Present: I No I Safe: [ I
T ...
Size: Pipe Material: lNMes:
24 wnch VvCP |I|htlrlng point
ch
meh
mch
nch
Size: Pipe Material: |Notes:
24 nch vCP
nch
Accuracy: 20 feet | Elevation: std feet | Latitude: 40.371894 | Longitude: 79.855026 |




DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Surveyor's Name
Project Name Duguesne Flow l Manhole Identification M-10 I IN‘mﬂnﬂlhcm
Site Description Street Date
Near the edge of tha road at the intersection of Clark Street and Clark Street and Edith Avenue lAugusl’ 29, 2013
Edith Avenue.

Frame And Cover
Cover:  |Solid Pick holes: Yes | [piameter (1n.): | 265 |

AlGrade: X |Beiow: |above: i |pS Rim to tnvert (in): | 183 To metering point: 114 |

|B=ricl;: |Prlc|ll: X | Other: I ILidderPreunl: I Yes I Safe: Lm '
e omeve

Size: Pipe Malerial: INotas:
8 mon vep |metering point
12 ncn VCP
8 inch VvCP |Storm
nch
nch

Size: Pipe Material: |notes:
12 vCcpP

g8

Accuracy: 20 feet | Elevation: 912 feet | Latitude: 40.372105 | Longitude: 79.855307 |

Notcs I




MANHOLE INSPECTION FORM

DRNACH ENVIRONMENTAL, INC.
Surveyor's Name

Project Name I Manhole Identification M-11 l IAhundcr Matscherz

Street Date

Site Description
| August 28, 2013

Inside Mckee Asphalt Paving equipment storage lot. 125 Clark Street

Frame And Cover
Cover: Solid Pick holes: Yeos ] Il}iarrlguar {in.): l 26.5 I
AtGrade: X |Below: |above: | [os Rim to invert (in): | 235 |
|Briek: lPM:ﬂ: X [ Other: I Ladder Present: ' Yes I Safe: l No l
Infiltration Observed Describe:
| iniets | it preto
Size: Pipe Material: JNoles:
12 nch VCP Metering point
12 wech vcp
nch
ety
nch
Qutlets
Size: Pipe Material: |Notes:
15 mch vce
nch
. T .
Accuracy: 20 feet I Elavation: 219 feet l Latitude: 40.373216 I Longitude: 79.856479 I




APPENDIX D

DRNACH SCATTERGRAPHS



Line Size:

18 "

Manhole Depth:

0"

Velocity

(fps)

6.00

5.00

3.00

January 1, 2013 through January 31, 2013
Scatter Plot (Head Vs Velocity)

0.00
0.00

500

Head
{inches)

15.00

20,00

Velocity

{fos)

M-1

€.00

January 1, 2013 through January 31, 2013

Scatter Plot (Fres Fiow)

2.00

1.00

0.00 -~
1.00

3.00

4.00

Head
(Inches)

5.00

6.00

7.00

8.00

Flow
(MGD)

M-1

5.000

January 1, 2013 through January 31, 2013

Scatter Plot (Head Ve Flow)

4.500

4.000

3.500
3.000

2.500

2,000

1.500
1.000 1

0.500

0.000
0.00

6.00

25.00




(inches)

Line Size: 18: 2 Manhole Depth: 0"
M-1 February 1, 2013 through February 28, 2013
Scatter Plot (Head Vs Velocity)
5.00
4,50 {—
4,00
3.50
2 3.00 1 —l —
g _g 250 |-
> 200
1.50 —
1.00
050 { il - X —
0.00 ~
200 6.00 /00 10.00 12.00 14.00 16.00 108.00 2000
Head
{inches)
M-1 February 1, 2013 through February 28, 2013
Scatter Plot (Free Flow)
2
8E
g =
3.00
2.00 4.00 5.00 6.00 7.00 8.00
Head
{inches)
M-1 February 1, 2013 through February 28, 2013
Scatter Plot (Head Vs Flow)
5.000
4.500 =
4,000 +—— —
3.500
_ 3.000
é § 2.500 ¥ ¥ 2
T 2.000 {—— = X o BeRu | X ¥y =
1.500 — —
1.000 +
0.500 —
0.000
200 8.00 10.00 20.00
Head




Line Size:

18 " Manhole Depth: 0"

Velocity

(fps)

5.00
4.50
4.00 1——

3.50
3.00 +—

March 1, 2013 through March 31, 2013

Scatter Plot (Head Vs Velocity)

x X

B I
X X oy X

250

2.00
150
1.00

0.50 +—————

0.00
200

4.00 6.00

8.00 10.00 12,00 14.00 18.00

Head
{inches)

20.00

Velocity

(tps)

March 1, 2013 through March 31, 2013

Scatter Ploi {(Free Flow)

$.00

4.80
4.60 1
4.40

4.20 1
4,00 1
3.80 1~
3.60

3.40 —
3.20

3.00

300

4.00 5.00 600 7.00 800

Head
(inches)

200

(MGD)

3.500

March 1, 2013 through March 31, 2013

Scatter Plot (Head Vs Flow)

3.000

2.500

2.000

1.500

1.000 ——

0.500 +

%3] ¥y f * &x I

-
*
o

K

0.000
2.00

400 6.00

10.00 12.00 16.00
Head

(inches)

8.00 14.00




Line Size: 18 " Manhole Depth: [/
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Line Size: 18 " Manhole Depth: 0"
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Line Size: 18 " Manhole Depth: 0"

M-3 February 1, 2013 through February 28, 2013
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APPENDIX F

DUQUESNE MODEL PHYSICAL CHARACTERISTICS (LIST)



Sewer Pips

Conduit Length | Manning | Upstream | Downstream | Avg. Loss | Flap| Shape | Diameter | Diameter
D [FT] N Offset [FT]| Offset [FT] | Coefficient | Gate| Type [FT] [In]
DU3107.IM-DU3107M_ | 404.446 | 0.013 0 0 0.05 No | 0: Circular]  1.25 15
DU3107M-DU3097M | 677.064 | 0.013 0 0 0.05 No |0:Circular] 1.2 15
DU3087M-DU3098M 193.602 | 0.013 D 023 0.05 No | 0: Circular] 128 5
DU3098M-DU7004.1M | 304536 | 0.013 0 0 0.05 No | 0:Circular]  1.25 5
DU2630 IM-DU2631M | 142469 | 0.013 ] 068 0.05 No_| 0: Gircular 2 24
DUZ2631M-DU2632M 10.926 0,013 0.05 0.05 No_| 0: Gircular 2 24
DU2633IM-DU2634M 22.749 0.012 0 0.05 No_| 0: Circular 1 12
DU2632M-DU2635M 98.262 0,012 1 0.61 0.08 No_| 0: Circular 2 24
DU2634M-DU2632 1M | 146.504 | 0.013 0 0 0.05 No | 0: Circular 1 12
DU2632.1M-DUT006M_| 194.134 | 0.013 0 0.06 0.05 No_| 0: Circular 1 12
DU5001M-DU2632.1M | 184.802 |  0.013 C 4.01 0.05 No | 0: Circular] 0,667 [
DU2597M-DU7004M 180.481 | 0.01 0 0.64 0.05 No_ | 0: Ciroular]  0.833 10
DU2005M-DU200 1M 33.277 0.012 0 0.31 0.05 No | 0: Circular 15 18
DU2001M-DU2003. 1M 8.034 0.013 0 0 0.05 No | 0: Circular 15 i
DU2003M-DU2002M 6.562 0.012 0.99 0 0.08 No | 0: Gircular 2 24
DU2002M-DU2834M 134.57 0.012 0.95 022 0.05 No | 0: Circular 2 24
DUZB34M-DU2826M | 280.964 0,013 0 0 0.08 No | 0: Circular 2 4
DU2826M-DU2815M__| 276,073 0.013 0 0 0.05 No_| 0: Circular 2 4
DUZ815M-DU2818M | 253,784 | 0.013 0 0 .05 No Circular Z 4
DU2B18M-DUZEZTM | 247816 | 0.013 0 D 0.05 No Circular Z 4
DU2821M-DU3208M 2B1.67 0.013 0 0 05 No | 0: Gircular 3 24
DU3206M-DU31STM | 287.806 | 0013 0.08 0 .05 No | 0: Circular 2 4
DU3191M-DU3184M | 2B5.165 | 0.013 0.29 0.11 05 No [0: Circular 2 4
DU3184M-DU3177M__| 292981 0.013 0 0 0.05 No | 0: Circular 2 [
DU3177M-DU3168M | 2898.641 0.013 0.09 0 0.05 No | 0: Circular 2 24
DU1010M-DU1004M 385.645 0.013 0 0.16 0.05 No |0: Circular 2 24
DU1004M-DU1002M 184.942 | 0.013 0 0.37 0.05 No_|0: Circular 2 24
DU1003M-DU1002M 22244 0.013 0 0 0.05 No |0:Ciredlar| 125 15
DU1004M-DU1003M 188.332 | _ 0.01¢ 0 0.26 .05 No_|0:Circular] 125 15
DU1002M-DUT001M 90.628 0.013 ] 0 0.05 No_| 0: Gireular & 24
DU1001M-DU700TM 54.73 0.012 0 0.19 0.05 No_|0: Circular| 225 27
DU7001.1M-DU7001IM | 153.015 | 0.013 [i] 1.73 0.05 No | 0:Circular] 125 15
DU3155M-DU3156M 29.385 0.013 0 0 0.05 No_| 0: Cireular 2 24
DU7006M-DU7004M | @12.328 | 0.013 [i] 0.19 0.05 No_ | 0: Circular 1 12
DU7004M-DUS0TaM | 229,189 | 0.013 1] 0 0.05 No_| 0: Circular 1 12
DU5013M-DU3107.2M | 379.103 | 0.013 0 ] 0.05 No | 0: Circular 1 12
DUBD29M-DUS028M 60.75 0.01: 0.08 0.14 0,05 No [0:Circular] 15 18
DUG025M-DUB02BM 93.83 0.013 0 0.37 0.05 No | 0: Circular 0.5 []
DU3168M-DU3156M | 61B.144 | 0.01¢ 0.02 C 0.05 No_| 0: Circular 2 24
DU3157M-DU3158M 28.557 0.013 0 0.21 0.05 No_ | 0: Circular 2 24
DUG028M-DU3156M | 134.748 | 0.013 i 0 0.05 No_| 0: Cirgular 2 24
CS04-DU1003M 393575 | 0,017 0 0 0.05 No_ | 0: Gircular 25
DU-3107.2M-DU3107.1M | 239.012 | 0013 0 0 0.05 No_| 0: Gircular 25
DU7004.1M-DU7003M | 259.859 0.012 0 [ 0.05 No | 0: Circular .25
DU7003M-DUT002M 155.857 0.013 0 [i 0.05 No | 0: Circular 1.25 15
DU7002M-DU7001.2M | 151.969 0.017 0 [ 0.05 No | 0:Circular|  1.25 15
DU7001.2M-DU7001.1M | 128.784 0.013 0 0 0.05 No |0:Circular] 1.25 15
DU1013M-DUT0TOM | 232.082 | 0.01: 0 0 0.05 No_| 0: Gircular 2 24
DUT0BM-DU1013M__ | 280.065 | _ 0.01¢ 0 0 0.05 No_| 0: Circular I
DU3158M-CS03 8.208 0.01% 0 1.25 0.05 No_| 0: Circular 4
CS03-0U3155M 18,312 0.013 0 0.21 0.05 No | 0: Circular X
DU3156M-DU1016M 2028 0.013 0 0 0.05 No | 0: Circular X
DUG1778-DU315TM 144.734 0.01¢ 0.85 0 0.05 No | 0: Circular| 5583 67
CSO_OVERFLOW 16,068 0.017 0.9 0 0.05 Mo | 0: Circular]  1.25 15
DU4006.1M-DU4006M | 159.788 | 0.012 0 0.2 0.05 No | 0: Circular]|  0.667 8
DU4006M-DU4033M 28.597 0.013 0 0.5 0.05 No_ | 0: Gircular 1 2
DU4037MDU4033M 295539 | 0.013 2.29 4.64 0.05 No | 0:Circular]  0.833 10
DU4033M-DU4004M 83.84 0.013 0 0 0.05 No | 0: Circular 1.5 18
DUAD04M-DUAD03M__| 226718 | 0013 0.05 0.08 0.05 No | 0: Circular 15 18
DU400AM-DUA4002.1 426.975 0.013 0 0.8 0.05 No | 0: Cireular 2 24
DU4002.1M-DU4288M | 110.782 0.013 0 0 0.05 No_| 0: Gircular 1.25 15
DU4298M-DU4298M 49.195 0.013 0.15 0.4 0.05 No | 0: Circular]  1.25 i
DU4298M-DU4001M | 301.043 | 0.013 0 1.1 0.05 No | 0: Circular] __ 1.25 1
TO_WWTP 38.873 0.013 0 0 0.05 No | 0:Circular]  2.25 27
DU2006M-DU2005M 27376 | 0013 0.05 No_| 0: Circular 1.5 18
DUB1775-CS030UTFALL| 1,189.59 | 0.013 0.05 No_ | 0: Gircular 2 24
CDT-67 6.427 0.013 0 0 0.08 No_ | 0: Circular 1 12
BYPASS1 714632 | 0013 0.05 No_| 0: Circular 1.25 15
BYPASS2 308.65 0.012 1.1 0.05 No | C:Circular]  1.25 15




Manholes

Junction invert Rim Surcharge
ID Elevation [FT] | Elevation [FT] | Depth [FT]
DUG02EM 741.772 759.162 0
DU3168M 744.744 763.324 0
DU3177M 744.802 763.142 0
DU3191M 745526 767.436 0
CS0-4 751.7 760.443 0
DU3184M 745193 765.493 0
DU3206M 745.91 769.68 0
DU2821M 746.452 771.842 0
DU2818M 746.604 773.724 0
DU2815M 747.091 774.841 0
DU2826M 747,385 771.829 0
DU2834M 747.685 767.065 0
DU2002M 747174 764.644 0
DU2003M 747117 764.607 0
DU2003.1M 747.331 764.571 0
DU2001M 747.911 764451 0
DU6177S 738.262 759.582 0
DUG029M 744121 761.471 0
DU3155M 741.098 771.048 0
CS0-3 741.058 770.958 0
DU3158M 742.02 770.892 0
DU3156M 741.095 771 0
DU1016M 739.793 779.103 50
DU1013M 739.45 784,55 0
DU1010M 739.003 766.283 0
DU1004M 738.21 758.237 0
DU1003M 738.01 755.771 0
DU1002M 737.86 745.85 0
DU1001M 737.77 744.67 0
DU7001M 737.43 744.93 0
DU7003M 794 804.07 0
DU3098M 813.618 823.62 0
DU3097M 814.902 822.992 0
DU3107M 816.551 826.651 50
DU5013M 887.802 914.972 0
DU2597M 900.876 918.356 50
DU7004M 896.062 915.802 0
DU7006M 868.125 909.385 0
DU5001M 904.191 916.161 0
DU2632.1M 898.237 911,887 0
DU2634M 888.291 913501 0
DU2633M 898,307 911.807 0
DU2631M 899.006 913.056 0
DU2630.1M 903.042 915.042 0
DU7002M 791 801.18 0
DU3107.2M 844.977 854.977 0
DU3107.1M 817.972 826.691 50
DU7004.1M 805 815.33 0
DU7001.1M 747 757.26 0
DU7001.2 749 759.49 1]
DUB025M 742.56 758.56 50
DU4299M 758.114 763.234 50
DU4298M 754,563 761.313 50
DU4037M 846,398 B862.238 0
DU4033M 838.446 856.886 0
DU4006M 840.084 856.944 0
DU4006.1M 859.088 867.348 0
DU4004M 835.573 855.553 0
DU4003M 806.596 814.076 0
DU4002.1M 801.901 814.181 0
DU2006M 752.289 7628 0
JCT-38 898.35 911.8 0




Outfalls

Outfall Type Invert
ID Elevation [FT]
CS02 0: Free 723.01 |
WWTP 0: Free 730
JCT-20 0: Free 735
CSO3-OUTFALL] 0: Free 727.16
DU2635M 889.607




CSOs

Storage Invert Maximum | Shape Shape Curve

ID Elevation [FT] | Depth [FT]| Type ID
DU3T57M 742.298 28.79 1 Tabular_| HAMILTON CHAMBER _
DU2005M 750.314 15 1: Tabular WYLIE_CHAMBER
DU4001M 751.716 6.93 0: Functional| OVERLAND_CHAMBER
DU2632M 898.8 6 1: Tabular | CLARK_CHAMBER




APPENDIX G

MONITORED VS. MODELED HYDROGRAPHS



M-1

SUMMER MODEL
RAIN EVENTS
Start ~ End Total | Max Peak Peak % Modeled | Monitored %

No. Date Date Rain | Int | MOD Fiow | MON Flow Difference Volume | Volume Difference
1| 1/28/133:00 | 1/28/1320:00 | 0.53 | 0.20 2.21 2.38 8.96% | Mod LOW _ 0.687 0.678 1.27% | Mod HIGH
2 | 1/30/1310:15 | 1/31/138:30 | 1.08 | 0.32 3.52 3.43 2.37% |Mod HIGH| 1.424 1.238 13.06% | Mod HIGH
3 | 2/26/13 12:30 | 2/27/1313:15 | 1.01 | 0.44 3.57 3.81 6.38% | Mod LOW| 1.169 1.108 5.23% | Mod HIGH
4 | 3/25/13 1515 | 3/26/136:30 | 0.77 | 0.44 3.08 1.98 35.53% | Mod HIGH| _ 0.950 0.457 51.86% | Mod HIGH
5 | 4/10/13 15:45 | 4/11/135:30 | 0.58 | 0.88 3.47 2.44 29.59% | Mod HIGH|  0.368 0.240 34.81% | Mod HIGH
© | 4/16/1320:00 | 411713 4:45 | 1.13 | 2.40 717 432 30.76% | Mod HIGH|  0.815 0.416 32.41% | Mod HIGH
7 | 5/22/13 23:15 | 5/23/13 1430 | 0.52 | 0.72 3.576 3.580 0.35% | Mod LOW| 0.475 0.295 37.89% | Mod HIGH
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M-3

SUMMER MODEL

RAIN EVENTS
Start End Total Max Peak Peak % Modeled | Monitored %
No. Date Date Rain Int | MOD Flow | MON Flow Difference Volume Volume Difference
il 1/28/13 3:00 | 1/28/13 20:00 0.53 0.20 2.41 2.42 0.54% | Mod LOW 0.664 0.651 1.86% | Mod HIGH
2 | 1/30/1310:15 | 1/31/13 8:30 1.08 0.32 2.78 4.20 33.77% | Mod LOW 1.238 1.554 20.29% | Mod LOW
3 | 2/26/1312:30 212_?!13 13:15 1.01 0.44 3.19 3.85 17.18% | Mod LOW 0972 1.133 14.15% | Mod LOW
4 | 3/25/13 15:15 | 3/26/13 6:30 0.77 0.44 3.25 1.90 41.72% | Mod HIGH 0.753 0.558 25.98% | Mod HIGH
5 | 4/10/1315:45 | 4/11/135:30 0.58 0.88 3.22 4.24 24.10% | Mod LOW 0.339 0.274 19.30% Mod HIGH
6 | 4/16/1320:00 | 4/17/13 4:45 1.13 2.40 4.35 5.71 23.78% | Mod LOW 0.507 0.446 11.99% | Mod HIGH
7 | 522113 23:15 | 5/23/113 14:30 0.52 0.72 3.21 4.127 22.22% | Mod LOW 0.371 0.339 8.72% | Mod HIGH
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M-5A8

SUMMER MODEL
RAIN EVENTS
Start End Total Max Peak Peak % Modeled | Monitored %
No. Date Date Rain Int | MOD Flow | MON Flow Difference Volume Volume Difference
1 1/28/13 3:00 1r2_BI13 20:00 0.53 0.20 0.02 0.02 4.17% | Mod LOW 0.003 0.002 31.82% | Mod HIGH
2 | 1/30M1310:15 | 1/31/113 8:30 1.08 0.32 0.03 0.03 1.27% | Mod LOW 0.006 0.004 40.35% | Mod HIGH
3 | 2/26/1312:30 | 2/27/13 13:15 1.01 0.44 0.03 0.04 32.17% | Mod LOW 0.006 0.005 20.93% | Mod HIGH
4 | 3/2511315:16 | 3/26/13 6:30 0.77 0.44 0.03 0.05 42.38% | Mod LOW 0.005 0.005 6.54% | Mod LOW
5 | 410/13 1545 | 4/11/135:30 0.58 0.88 0.02 0.06 60.48% | Mod LOW 0.002 0.001 47.73% | Mod HIGH
B | 4/16/1320:00 | 4/17/113 4:45 1.13 2.40 0.03 0.02 1.33% | Mod HIGH 0.002 0.001 58.53% | Mod HIGH
7 | 5/22/11323:15 | 5/23/13 14:30 0.52 0.72 0.009 0.040 77.50% | Mod LOW 0.001 0.000 55.56% | Mod HIGH
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M5A-18

SUMMER MODEL
RAIN EVENTS
Start End Total | Max Peak Peak _ % Modeled | Monitored %

No. Date Date Rain Int_| MOD Flow | MON Flow Difference Volume Volume Difference
1| 1/28/133:00 | 1/28/1320:00 | 0.53 | 0.20 0.01 0.01 15.38% | Mod HIGH|  0.003 0.003 3.80% | Mod HIGH
2 | 1/30/13 10:15 | 1/31/138:30 | 1.08 | 0.32 0.01 0.01 22.22% | Mod HIGH| _ 0.005 0.004 | 10.42% | Mod HIGH
3 | 2/26/1312:30 | 2/27/1313:15| 1.01 | 0.44 0.01 0.02___| 26.32% | Mod LOW| 0.004 0.004 | 10.00% | Mod LOW
4_| 3/25/13 15:15 | 3/26/136:30 | 0.77 | 0.44 0.01 0.03 | 53.85% | Mod LOW| 0.003 0.007 | 60.56% | Mod LOW
5 | a/10/13 15:45 | 4/11/135:30 | 0.58 | 0.88 0.01 0.03___| 63.41% | Mod LOW| 0.001 0.003 | 62.62% | Mod LOW
6 | 4/16/13 20:00 | 4/17/134:45 | 1.13 | 2.40 0.02 0.01 65.28% | Mod HIGH|  0.002 0.000 | 88.64% | Mod HIGH
7_| 5/22/1323:15 | 5/23/1314:30 | 052 | 0.72 0.009 0.005 | 44.44% |Mod HIGH| 0.001 0.000 | 81.14% | Mod HIGH
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M-6

SUMMER MODEL
RAIN EVENTS
Start End Total | Max Peak Peak % Modeled | Monitored %
No. Date Date Rain Int | MOD Flow | MON Flow Difference Volume Volume Difference
1 | 12/15/13 13:00 | 1216/1311:30 | 0.50 0.20 1.22 1.23 1.46% [Mod LOW | 0.303 0.231 23.82% | Mod HIGH
2 | 12/22/136:45 | 12/23/1314:45 | 0.95 0.32 1.95 2.91 32.98% | Mod LOW 0.546 0.588 7.06% | Mod LOW
3 | 12/30136:00 | 12/30M1322:15 | 0.67 0.16 1.72 2.07 16.82% | Mod LOW 0.425 0.364 14.37% | Mod HIGH
4 3/13/14 8:00 3/13/14 20:30 0.84 0.40 2.73 3.02 9.45% | Mod LOW 0.479 0.444 7.37% |Mod HIGH
5 | 3/30/14 12:00 | 3/31/14 11:00 0.78 0.16 1.87 1.98 6.03% | Mod LOW 0.491 0.401 18.22% | Mod HIGH
6 4/3/14 5:30 4/3/14 15:00 0.50 0.28 2.77 2.96 6.21% | Mod LOW 0.283 0.237 16.12% | Mod HIGH
7 4/5/14 7:45 4/6/14 0:15 0.65 0.44 2.65 3.069 13.66% | Mod LOW 0.342 0.387 11.66% | Mod LOW
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M-8

SUMMER MODEL
RAIN EVENTS
Start End Total | Max Peak Peak % Modeled | Monitored %
No. Date Date Rain int_| MOD Flow | MON Flow Difference Volume | Volume Difference
1 1/28/13 3:00 | 1/28/13 20:00 | 0.53 0.20 0.93 0.89 4.53% |Mod HIGH| 0.202 0.174 14.24% | Mod HIGH
2 | 1/30/113 10:15 | 1/31/13 8:30 1.08 0.32 1.50 1.53 1.79% [Mod LOW | 0.440 0.425 3.20% | Mod HIGH
3 | 2/26/1312:30 | 227/1313:15| 1.01 | 0.44 153 1.48 2.84% |Mod HIGH| 0.362 0287 | 20.70% | Mod HIGH
4 | 3/25/13 15:15 | 3/26/136:30 0.77 0.44 1.39 0.46 66.81% |Mod HIGH| 0.302 0.128 57.61% | Mod HIGH
5 | 4/10/13 15:45 | 4/11/135:30 0.58 0.88 1.93 2.18 10.62% | Mod LOW 0.142 0.052 63.26% | Mod HIGH
6 | 4116/1320:00 | 4/17/134:45 1.13 240 5.36 2.44 54.38% | Mod HIGH| 0.293 0.148 49.30% | Mod HIGH
7 | 5/2211323:15 | 5/23/1314:30 | 0.52 0.72 1.914 2267 15.57% | Mod LOW 0.160 0.101 36.84% | Mod HIGH
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M-10

SUMMER MODEL
RAIN EVENTS
Start End Total | Max Peak Peak % Modeled | Monitored %
No. Date Date Rain Int | MOD Flow | MON Flow Difference Volume Volume Difference
1 1/28/13 3:00 | 1/28/13 20:00 0.53 0.20 0.04 0.03 27.78% | Mod HIGH 0.011 0.006 44.98% | Mod HIGH
2 | 1/30/13 10:15 | 1/31/13 8:30 1.08 0.32 0.08 0.10 24.50% | Mod LOW 0.026 0.034 21.69% | Mod LOW
3 | 2/26/13 12:30 | 2/27/1313:15 | 1.01 0.44 0.07 0.06 20.00% | Mod HIGH| 0.020 0.016 17.41% | Mod HIGH
4 | 3/26/13 15:15 | 3/26/13 6:30 0.77 0.44 0.07 0.05 29.29% Mod HIGH 0.018 0.013 26.34% | Mod HIGH
5 | 410/13 1545 | 41113 5:30 0.58 0.88 0.07 0.06 14,16% | Mod HIGH 0.006 0.002 70.36% | Mod HIGH
6 | 416/1320:00 | 4M17/13 4:45 1.13 2.40 0.14 0.17 18.34% | Mod LOW 0.011 0.009 21.22% | Mod HIGH
7 | 5/22/13 23:15 | 5/23/13 14:30 0.52 0.72 0.066 0.069 4.35% | Mod LOW 0.008 0.005 39.42% | Mod HIGH




Flow [MGD]

Meter M-10
Rain Event 1

............. yreag "o 0
5
® 0.2
04
0.4
0.6
08
0.3
1
0.2 ; 1.2
14
0.1 1.6
1.8
— "—"-—-"""/r__- - — e~ B e P
0 2
S ) o S S S S o o S o S N N
W 67 ,b‘bq SO S LA L I A (bcb‘?’ P
N N N &) > % &) > ) N N N N >
) ) ) N w . ™ ™ » o o) o o %
AU USROS R | R ¢ SN N\ U AU USRI
Date/Time
=== Rainfall — Modeled Flow Monitored Flow

N]

Rainfall Vol



Flow [MGD]

0.6

0.5

0.4

0.3

0.2

0.1

Meter M-10
Rain Event 2

A —— S~ \\_\__“_—
Rz o o o o o
& Q& ® o~ e RN ¥ & i
v YV ) > %) -l
Ny N N N N\ N\ N\ A
NG & & RN \ N P
Date/Time
s Rainfall —— Modeled Flow Monitored Flow

0.2
04
0.6
0.8

12
14
16
18

Rainfall Vol [IN]




Flow [MGD]

Rl 11 Ly Ll L

0.5

0.4

0.3

0.2

0.1

= Rainfall

Meter M-10
Rain Event 3

O O
N f
W

Date/Time

— Modeled Flow

W

o

Monitored Flow

0.2
0.4
0.6
0.8

1.2
1.4
16
1.8

Rainfall Vol [IN]



Flow [MGD)

0.5

0.4

03

0.2

0.1

Meter M-10
Rain Event 4

—'T"“"W = -
/
QO
R Y
A S S S
o of oSV sV >
Date/Time
mmw Rainfall ——— Modeled Flow —— Monitored Flow

-y

0.2
0.4
0.6

- 0.8

1.2
1.4
1.6

Rainfall Vol [IN]



Meter M-10
Rain Event 5

Flow [MGD]

Ralnfall Vol [IN]

0.5
0.4
0.3
0.2
0.1
~
™ \._ ——_—
I\ e ‘—-—‘—-———-—-_.__________________
0 ——— i A e N
o 2] ) o ) &
N N % N &) &,
& & N & 2 S
W W Y Y » »
Date/Time

=mew Rainfall ——— Modeled Flow ——— Monitored Flow



Flow [MGD]

0.6

0.5

0.4

0.3

Meter M-10
Rain Event 6

mmams Rainfall

Date/Time

—— Modeled Flow —— Monitored Flow

© o ©
N

o 9
0 o

[ury = [y
Rainfall Vol [IN]

N
00



Flow [MGD]

Meter M-10
Rain Event 7

ety ey i e
0.5

0.4

0.3

0.2

0.1

D e S — Y /| N

0o - roe i I S 2

"o NS & N o g & L e ‘1«""’ o8

> SO A N I LN I NS

SRS SR SR I S N T A MR S
O 6\-@ N & &N N AN 3N Y o N N

Date/Time

Monitored Flow

s Rainfall ——— Modeled Flow

m © © © © ©
0 o S~ N

Ralnfall Vol [IN]



Flow [MGD]

0.6

0.5

0.4

0.3

0.2

0.1

Meter M-10
Rain Event 8

(5 d F
&) e
ol ol v

mmmm Rainfall — Modeled Flow Monitored Flow

0.2
04
0.6
0.8

12
14
1.6
1.8
2

Rainfall Vol [IN]




M-11

SUMMER MODEL
RAIN EVENTS
Start End Total | Max Peak Peak % Modeled | Monitored %
No. Date Date Rain Int MOD Flow | MON Flow Difference Volume Volume Difference

1 | 1/28/133:00 | 1/28/1320:00| 053 | 0.20 0.59 0.53 10.27% [Mod HIGH|  0.088 0.077 12.28% | Mod HIGH
2 | 1/30/1310:15 | 1/31/138:30 | 1.08 | 0.32 1.00 1.15 13.24% | Mod LOW| 0.210 0.235 10.60% | Mod LOW
3 | 2/26/13 12:30 | 2/2711313:15| 1.01 | 0.44 1.06 0.99 6.85% |Mod HIGH| 0.160 0.165 2.83% | Mod LOW
4 | 3/25M13 15:15 | 3/26/136:30 | 0.77 | 0.44 0.95 0.23 76.16% | Mod HIGH|  0.141 0.053 62.75% | Mod HIGH
5 | 4/10/113 15:45 | 4/11/135:30 | 0.58 | 0.88 1.98 1.18 40.48% |Mod HIGH| 0.043 0.034 21.21% | Mod HIGH
6 | 4/16/1320:00 | 4/17/134:45 | 1.13 | 2.40 4.18 4.20 0.45% |Mod LOW| 0.090 0.159 43.37% | Mod LOW
7 | 5/22/11323:15 | 5/23/13 14:30 | 0.52 | 0.72 1.638 1623 0.92% |Mod HIGH| 0.067 0.062 7.63% | Mod HIGH
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APPEN_DIX_H

MONITORED vS. MODELED REGRESSION PLOTS
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Peak Modeled Flow [MGD]

Peak Flow = Perfect Match = |_inear (Peak Flow)




Total Monitored Velum [MG]

2.0
1.8

Total Volume
Comparison
M-1

y:

R*=0.8048

—~—

—

1.6

1.4
1.2

1.0
0.8

0.6

0.4

0.2
0.0 ]

0.0

04

0.6

0.8 10 1.2 14 16
Total Modeled Volume [MG]

L 4

Total Volume

Perfect Match ——— |_inear (Total Volume)

1.8 20

0.9237x - 0.1052




Peak Monitored Flow [MGD]

6.0
5.0
4.0
3.0
2.0
1.0
0.0

y=1.4229x - 0.7778

Peak Flow R2? = 0.4489
Comparison
M-3
| _ 2
< //
3
0.0 1.0 2.0 3.0 4.0 5.0

Peak Modeled Flow [MGD]

¢  Peak Flow s Perfect Match w——— |_inear (Peak Flow)

6.0




y = 1.3886x - 0.2533
Total Volume R2=0.944

Comparison
M-3 -

Total Monitored Volum [MG]

04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20
Total Modeled Volume [MG]

+  Total Volume Perfect Match == | inear (Total Volume)




Peak Monitored Flow [MGD]

0.04 ~

Peak Flow
Comparison

5A-18

y =-0.1306x + 0.04
R? =0.0045

//

0.03

0.02

T

/

0.01

0.00

0.00

0.01

0.01 0.02

0.02 0.03 0.03 0.04 0.04
Peak Modeled Flow [MGD]

R

Peak Flow === Perfect

Match  esss==| inear (Peak Flow)




Total Monitored Volum [MG]

y = 0.8133x - 0.0003

Total Volume R2=0.8405
Comparison
5A-8
0.010 -
0.008
0.006 /
0.004 —
0.002
0.000 |
0.000 0.002 0.004 0.006 0.008 0.010

Total Modeled Volume [MG]

¢ Total Volume

e Perfect Match  em==m| inear (Total Volume)




Peak Monitored Flow [MGD]

y = -0.2857x + 0.023

Peak Flow Rz = 0.0026
Comparison
5A18
0.04 - /
0.03 " ae /
0.02 E————

0.00 /

0.01 /4

0.00 0.01

0.01 0.02

0.02 0.03 0.03 0.04 0.04

Peak Modeled Flow [MGD]

B

Peak Flow

Perfect Match  ======| inear (Peak Flow)




Total Monitored Volum [MG]

y=0.1517x + 0.004

Total Volume Rz=0.0171
Comparison
5A18
0.010 - /
0.008

0.006
0.004

& /
0.002 /
0.000 -

0.000 0.002 0.004 0.006 0.008 0.010
Total Modeled Volume [MG]

& Total Volume

Perfect Match ~ essss=| inear (Total Volume)




Peak Monitored Flow [MGD]

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

y = 1.1785x + 0.0077

Peak Flow R?=0.7684
Comparison
M-6
£
0.0 0.5 1.0 1.5 2.0 25 3.0 35
Peak Modeled Flow [MGD]
Peak Flow Perfect Match Linear (Peak Flow)




Total Monitored Volum [MG]

y = 1.3284x - 0.1907

Total Volume R2=0.8977
Comparison
M-6
0.6 - °
0.5
0.4 *
0.3
0.2
0.1
0.0 - !
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Total Modeled Volume [MG]

>

Total Volume

Perfect Match m—— | inear (Total Volume)




Peak Monitored Flow [MGD]

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

y = 0.3243x + 0.9301

Peak Flow R2=0.4215
Comparison
M-8
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Peak Modeled Flow [MGD]
¢  PeakFlow Perfect Match e |inear (Peak Flow)




Total Monitored Volum [MG]

0.5
0.5

Total Volume
Comparison

M-8

y = 1.1055x - 0.1069
R*=0.821

0.4
0.4

0.3

0.3
0.2 -

0.2

_— ¢

0.1
0.1

0.0

0.0

0.1

0.1

0.2 0.2

0.3 0.3 0.4 0.4

Total Modeled Volume [MG]

L

Total Volume

Perfect Malch = | inear (Total Volume)

0.5 0.5




Peak Monitored Flow [MGD]

y =1.514x - 0.0397

Peak Flow R2 = 0.6202
Comparison
M-10
0.2 - - —
0.2
0.2
0.1
0.1
0.1 &
0.1 el
0.1
0.0 - -
0.0
0.0 - ,
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
Peak Modeled Flow [MGD]

+  Peak Flow Perfect Match

— | inear (Peak Flow)




Total Monitored Volum [MG]

0.050 1

Total Volume

Comparison
M-10

y = 1.6086x - 0.0104
R?=0.9195

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

0.005

®

0.000 -
0.000

0.005

0.010 0.015 0.020 0.025 0.030 0.035 0.040
Total Modeled Volume [MG]

Linear (Total Volume)

*  Total Volume Perfect Match

0.045 0.050




Peak Monitored Flow [MGD]

6.0 1

5.0
4.0
3.0
2.0
1.0

0.0 -

y =1.03x - 0.2628

Peak Flow R2=0.9164
Comparison
M-11
2.0 3.0 4.0 6.0
Peak Modeled Flow [MGD]
Peak Flow Perfect Match = |_inear (Peak Flow)




Total Monitored Volum [MG]

0.3
0.3
0.2
0.2
0.1
0.1
0.0

y = 0.9858x - 0.0006

Total Volume R2=0.5981
Comparison
M-11
&
@
2n
0.0 0.1 0.1 0.2 0.2 0.3 0.3
Total Modeled Volume [MG]

®

Total Volume

Perfect Match = |_inear (Total Volume)
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Typical Year Rainfall (Jan - June)

0.5

045 -

04 -

L

Llll lr sl o

10
5
o

{upw

<
=]
S

™
o

0.25

&) o
T o
o

{/seyauy) ujey

il u-ll,.; R JJJ, |,l||._| el | e Lo LU

0.05

0

£002/82/S

£002/1.2/S

£002e/vLIG

. £002/L/S

£002/0¢/y

£oozieTiy

£002/9L/y

£002/6/p

£00z/eiv

£00zZ/9Z/€

£002/61/E

€002/t

£00z/S/e

£002/921C

€00¢/6L/C

£002Z/ZLE

£002/5/2

£0oz/62/L

£ooz/ezn

£00Z/54H1

£002/8/1

€002/L/L

Date



Typical Year Rainfall (June - Dec)
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Typical_vear_Model_Report

Warning 08: elevation drop 17.616 exceeds length 16.068 for Conduit CSO_OVERFLOW
Needed Tength: 17.616000 ft

e AR TR ARk A S Ak Aoy

Rainfall File Summary
AHRRTAARNAATRARALANAANLAANER

Station First Last Recording Periods Periods Periods
ID Date Date Frequency w/Precip Missing malfunc.
RG-3243815012 DEC-21-2002 DEC-30-2003 15 min 1479 0 )
WREA AT TS E N AL AN T AN vo]ume VO]Ume

Rainfall Dependent I/I acre-feet 10A6 gal

o datatde koo kbR kr 0 il e ——

sewershed Rainfall ...... 1940.983 632.498

RDII Produced ........... 504.005 164.238

RDII RAt10 .ieeuvennonnas 0.260

B A T e A A R R A AN A A T T A TR R AN TR v b ot
NOTE: The summary statistics displayed in this report are

based on results_found at every computational time step,

not just on results from each report1ng time step
LR X R AR R R kR R R SRR R g B R R **k*****************

ARk AN A e ket

Analysis Options
e ek de e Kbk N ket

Flow Units ...ocunn e e la el MGD
Process Models:

Rainfall/Runoff ........ YES

Snowmelt .....cciieeannn NO

Groundwater ............ NO

Flow ROULING +vuvvunnnas YES

ponding Allowed ........ YES

water QUality .veveeenss NO
Flow Routing Method ...... DYNWAVE
Starting Date ............ DEC-28-2002 00:00:00
Ending Date .......cvevuusn JAN-01-2004 00:00:00
Antecedent Dry Days ...... 5.0
Report Time Step ......... 00:15:00
Routing Time Step ...veues 1.00 sec
o ¥E ¥ % K e Rt Y o Y o o A o o o S S S ot ak gk a et ot Vo]ume Vo]ume
Flow Routing continuity acre-feet 10A6 gal
FHETTAFTERIEIENRA AT RN AT RS dNdyY e e
Dry weather Inflow ....... 1136.535 370 357
wet weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ......... Ve 504.006 164.238
External Inflow .......... 0.000 0.000
External outflow ......... 1633.636 532.345
Internal outflow ......... 0.000 0.000
Storage LOSS€S ........-.- 0.000 0.000
Initial Stored volume .... 0.000 0.000
Final Stored volume ...... 0.075 0.024
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continuity Error (%) .....

FAAT S LA AN LAk R kd Rk ekt

Highest Continuity Errors
AN A AR AL AR AN AR A AR Aoty esr
Node DU2003.1M
Node DU2001M
Node DU2003M
Node DU2002M
Node DU200SM
Node JCT-38
Node DU6177s
Node DU2631M
Node DU4004M
Node DU2632M
Node DU1004M
Node DU4003M
Node DU1010M
Node DU3097M
Node DU2834M
Node C50-4
Node CSO-3
Node DU3107M
Node DU1016M
Npde DU3168M

RN RN T TR A AT TR L ARAN TR AN

Time-Step Critical Elements
AR AR ANTRA AN TR LA S b kb
Link DUu2001M-DU2003.1M (64.62%)
Link DU2003M-DU2002M (4.96%)
Link ¢DT-67 (2.70%)

Link DU3158M-CS03 50.44%)

Link CSO_OVERFLOW (0.39%)

Link pul003M-DU1002M (0.09%)
Link DU2633M-DU2634M (0.05%)
Link €s03-puU3155m (0.02%)

Link DU3155M-DU3156M (0.00%)
Link DU3157M-DU3158M (0.00%)
Link DU1013M-DU1010M (0.00%)
Link pu31l56M-pDul0lem (0.00%)
Link pu6028mM-bu3lsem (0.00%)
Node 1CT-38 (0.00%)

Link DU7001.1M-DU7001M (0.00%)
Link DU6177S-CSO30UTFALL (0.00%)
Node DU2632.1M (0.00%)

Node DU7002M (0.00%)

Link pu7001.2M-DU7001.1M (0.00%)
Link DU61775-DU3157M (0.00%)

dr e fe et fe et ar S ot e e vkt bk kb r kb drar sk R e kb oy

Highest Flow Instability Indexes

o Ve Ve W eV Te R oY T oY R AT A Ok S A v ab b b b e ok bk e Ve e Ve bty
Link DU2003.1M-DU2003M (38;

Link DU2001M-DU2003.1M (23

Link DU2003M-DU2002M (23)

Link DU2002M-DU2834M (213

Link DU2005M-DU2001M (21

Link DU2631M-DU2632M (0)

Page 2

-3

1
-1
1

.13%
.75%
.89%
. 80%
. 14%
. 22%
.05%
.04%
.02%
.02%

.01%
.01%

.00%
.00%
.00%
.00%
.00%
.00%

Typical_vear_Model_Report
0.416

.7581
.6164
.3484
.9279
.9112
.0834
.0071
.0146
.0121
.0069
.0435
.0051
.0313
.0032
.0118
.0025
.0045
.0014
.0071
.0042
.2300 mgal



Typical_vear_Model_Report
Link TO_WwTP (0)
Link DU4001M-CS04 (0)
Link BYPASS2 (0)
Link DU7001.1M-DU7001M (0)
Link DU2597M-DU7004M (0)
Link cbT-67 (0)
Link DU2632M-DU2633M (0)
Link DU2633M-DU2634M (0)
Link Du2005M-cso2 (0)
Link DU2006M-DU2005M (0)
Link Du4003mM-DU4002.1 (0)
Link DU4299M-DU4298M (0)
Link Du2630.1M-DU2631M (0)
Link DUSQO01M-DU2632.1M (0)

WA A T A ARNTRTA SRR A AT ey T dhhts
Routing Time Step Summary
#

ddrardr ot TR Ak A At d oy

Minimum Time Step - 0.10 sec
Average Time Step ¢ 0.81 sec
Maximum Time Step : 1.00 sec
Percent in Steady State - 0.00
Average Iterations per Step : 3.43
Total Steps : 39030066
Total Iterations : 133694420
Minimum Possible Steps : 31881600

RRLRE XL NAR XA N A R h LAYy

Node Depth Summary
Ve d e et e b b o oA e s ok

Average Maximum Maximum Time of Max Maximum

Time of Max
Depth Depth Run HGL Occurrence Output HGL

Occurrence
Node Type Feet Feet Feet days hr:min Feet

days hr:min

zggo-iz 45 JUNCTION 0.55 5.90 746.95 219 12:43 746.28
cso-4 JUNCTION 0.12 0.31 752.01 219 13:01 752.01
219 13:00

2DU1001M 5 JUNCTION 0.52 1.74 739.51 219 13:01 739.50
19 13:0

2?3102§Moo JUNCTION 0.65 2.24 740.10 219 13:01 740.08
DUL003M JUNCTION 0.50 2.21 740.22 219 13:01 740.20
219 13:00

DU1004M JUNCTION 0.64 2.46 740.67 219 12:43 740.62
219 13:00

pU1010M JUNCTION 0.61 18.08 757.08 219 12:42 742.51
219 13:00

DU1013M JUNCTION 0.56 21.20 760.65 219 13:27 743,62
219 13:00

?UlOlGM JUNCTION 0.65 60.55 800.35 219 13:25 745.68
174 18:15

DU2001M JUNCTION 0.65 4.31 752.23 247 13:51 751.77
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326 12:15
DU2002M
326 11:00
DU2003 . 1M
290 21:15
DU2003M
326 09:45
DU2006M
219 13:15
DU2597M
219 13:00
DU2630. 1M
219 13:00
DU2631M
219 13:00
DU2632.1M
219 13:00
DU2633M
219 13:00
DU2634M
219 13:00
DU2815M
326 11:15
DU2818M
174 22:30
DU2821M
290 21:00
DU2826M
326 11:15
DU2834M
290 21:30
DU3097M
219 13:00
DU3098M
219 13:00
DU3107.1M
219 12:45
DU3107.2M
219 13:00
DU3107M
219 13:00
DU3155M
219 13:00
DU3156M
219 13:00
DU3158M
219 12:45
DU3168M
219 13:00
DU3177M
290 21:00
DU3184M
290 21:00
DU3191M
2900 21:00
DU3206M
290 21:00
DU4002 . 1M
219 13:00
DU4003M
219 13:00
DU4004M
219 13:00

Typical_vear_Model_Report

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

JUNCTION

)z
1.
1.
.20
.08
.10
.13
.34
.32
.33
.44
.58
.44
.53
.51
.19
.13
.22
.09
.16
.43
.41
.55
.35
.71
.49
.76
.55
.07
.14
.13

o © O O O o O O O O O O O O O O O O O O O O O O O o o o

42
37
43

juy
=]

N
[
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2.
4.
2.
0.
.59
.67
.17
.98
.13
.12
.17
.38
.14
.30
.34
.30
.64
.41
.43
.91
.28
.07
.77
.56
.66
.46
.44
.34

O B R B R KB K B R O R O

ol —~
® © ©o ©

O B O R R KH B B A

26
68
95
73

55

.30
.77

749.
752,
750.
753,
917.
903.
900.
899.
899.
899.
748.
747.
747.
748.
749.
816.
814.
839.
845.
817.
751.
759.
746.
746,
746.
746.
746.
747.
802.
807.
836.

43
01
07
02
46
71
18
22
44
41
26
98
59
69
03
20
26
38
41
46
38
16
79
31
47
65
96
25
45
90
34

290
326
326
219
219
219
219
219
219
219
290
290
290
290
290
219
219
219
219
219
219
219
219
219
219
219
290
2590
219
219
219

147
103
144
:55
153
159
159
159
159
159
154
55
156
153
152
157
157
142
:51
:53
:25
141
143
:02
:03
104
:58
158
:01
:01
:01

749.
751.
750.
752.
901.
71
900.
899.
899.
899.
748.
747.
747.
748.
749.
816.
814.
820.
.38
817.
746.
746.
746.
746.
746.
746.
746.
747.
802.
807.
836.

903

845

42
84
04
99
84

18
22
44
41
26
97
59
68
01
15
26
12

41
16
06
37
08
28
54
96
25
45
88
33



DU4006.1M

0 00:00
DU4006M

0 00:00
DU4033M

0 00:00
DU4037M

0 00:00
DU4298M
174 17:45
DU4299M
219 13:00
pU5001IM
326 13:30
DU5013M
219 13:00
DU6025M
219 13:00
DU6028M
219 13:00
DU6029M
219 13:00
DU6177S
219 12:45
DU7001.1M
219 13:00
DU7001.2M
219 13:00
DU7001M
219 13:00
DU7002M
219 13:00
pU7003M
219 13:00
pu7004.1M
219 13:00
DU7004M
219 13:00
DU7006M
219 13:00
JCT-38
219 13:00
CS02

0 00:00

CSO3-OUTFALL

219 12:45
DU2635M
0 00:00
1CT-20
219 13:00
WWTP
219 13:00
DU2005M
219 13:15
DU2632M
219 13:00
DU3157M
219 12:45
DU4001M
219 13:00

Typical_

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

OUTFALL

OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE

AR AR AL AT Ak ANAL

O O O O O O O O O O O O O O © O o o O O 0O O O o 0o o © o o o
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Kﬁ?r_Moifli¥ep%E%-
.00 0.00 840.
.00 0.00 838,
.00 0.00 846.
.03 14.69  769.
.14 1.03 759,
.04 0.19 904.
.10 0.50 888.
.06 49.46 792.
.06 17.39 759,
11 10.49 754,
.02 21.32  759.
11 0.52 747.
.16 0.89 749,
.20 0.82 738.
.07 0.33 791.
.16 0.94 794.
.11 0.55 80S5.
13 0.82 896.
.16 0.53  898.
.28 1.10 899.
.00 0.00 723.
.02 1.83 728.
.00 0.00 889.
.00 0.41 735,
.19 0.62 730.
.22 0.92 751.
.21 1.43 900.
.32 4.40 746.
.28 1.60 753,

09
08
45
40
26
15
38
30
02
16
61
58
52
89
25
33
94
55
90
65
45
91
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23
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o O O© O
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13:
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12:
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12:
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12:
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12:
12:
12:
13:
12:
00:
12:
00:
13:
13:
13:
13:
12:
13:

00
00
00
00
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01
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41
43
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59
01
59
58
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00
46
00
00
01
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00
46
00

859.
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.40
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Typical_Yvear_Model_Report

Node Inflow Summary
LRS- E 2R LA LR L (R ]

Total
Inflow
volume

Node
gal

375.328
DU2003M

335.066
DU2006M

255.601

17.879

DU2630. 1M

39.860
DU2631M
40,121

DU2632.1M

40,283
DU2633M
37.695
DU2634M
37.695
DUZ2B815M
249.920
DU2818M
249,919
DU2821M
249,918

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

JUNCTION

Maximum Maximum

Lateral Total
Inflow Inflow
MGD MGD
0.000 15.222
0.000 1.087
0.000 11.307
0.000 11.313
0.000 3.081
0.000 10.231
0.000 10.231
0.000 10.230
0.000 10.231
0.000 4,482
0.000 12.159
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 0.967
0.000 0.842
0.000 0.851
0.000 3.831
0.000 3.827
0.000 3.824

Time of Max

occurrence

days hr:min

Lateral
Inflow
volume

10A6 gal

O O O O O O O O O o o o o
[=
o
o

253.005
17.716
39.478

o O OO O O ©o o
o
o
[



DU2826M JUNchéﬂfpicalf‘ﬁﬁ{'MOde?éigfpoﬁféo 20:53 0.000
24gbg§g4m JUNCTION 0.000  4.114 290 20:47 0.000
2 D03087M JUNCTION 0.000  3.567 219 12:53 0.000
8 h3098Mm JUNCTION 0.000  3.427 219 12:57 0.000
8 03207, 1 JUNCTION 0.000  3.619 219 12:51 0.000
58633%07.2M JUNCTION 0.000  3.620 219 12:51 0.000
58652%07M JUNCTION 0.000  3.619 219 12:51 0.000
8 s 155 JUNCTION 0.000 14.179 219 12:41 0.000
B3 5em JUNCTION 0.000 14.767 219 12:41 0.000
ST JUNCTION 0.000 14.950 219 12:41 0.000
B 3368m JUNCTION 0.000  4.067 219 13:05 0.000
24gbgig7m JUNCTION 0.000  3.861 219 13:05 0.000
D o318am JUNCTION 0.000  3.817 290 20:58 0.000
3101 JUNCTION 0.000  3.819 290 20:57 0.000
2 Di3206M JUNCTION 0.000  3.822 290 20:56 0.000
24362352.1M JUNCTION 0.000 11.062 219 13:01 0.000
% bua003m JUNCTION 0.000 11.147 219 13:01 0.000
O Soa004m JUNCTION  11.147 11,147 219 13:00 61.707
® 504006 1m JUNCTION 0.000  0.000 0 00:00 0.000
L e JUNCTION 0.000  0.000 0 00:00 0.000
0 D04033m JUNCTION 0.000  0.000 0 00:00 0.000
0 D02037Mm JUNCTION 0.000  0.000 0 00:00 0.000
0 ua208m JUNCTION 0.000  5.580 219 12:53 0.000
7 Bu4200m JUNCTION 0.000 11.061 219 13:01 0.000
6263%801M JUNCTION 0.137  0.137 326 13:28 2.564
2 Dhe013m JUNCTION 0.000  3.621 219 12:51 0.000
8 06025 JUNCTION 0.040  0.559 219 12:41 2.149
2 B UR028 JUNCTION 0.000  5.864 219 12:41 0.000
3 ok029M JUNCTION 0.031  3.431 219 12:41 1.461
b hle177s JUNCTION 0.000 23.332 219 12:40 0.000
1 05001, 1 JUNCTION 0.000  3.414 219 12:59 0.000
8 07001, 2 JUNCTION 0.000  3.415 219 12:59 0.000
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58.159
DU7001M
503.699
DU7002M
58.160
DU7003M
58.160
DU7004.1M
58.160
DU7004M
58.161
DU7006M
40,283
Jjcr-38
37.612
CS02
3.476
CSO3-0UTFALL
14,722
DU2635M
2.241
JCcT-20
8.168
WWTP
503.699
DU2005M
255.601
DU2632M
40.106
DU3157M
152.653
DU4001Mm
62.318

Typical_Year_Model_Report

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
OUTFALL
OUTFALL
STORAGE
STORAGE
STORAGE
STORAGE

fevesr R Aok RN A AN ARG RS

Node Surcharge Summary
FRTRED L RN NN ARGkt

@)
0.
0.
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.944
.000

0o O O O O O O O O O O

w
[« 2 =]

surcharging occurs when water rises

Min, Depth
Below Rim

000
000
000

Hours

14.684 219
3.416 219
3.422 219
3.426 219
3.626 219
0.967 219
0.83% 219
4,736 219

18.073 219
4.457 219

10.112 219

14.683 219
8.357 219
5.296 219

30.944 219

11.331 219

13:
12:
12:
12:
12:
12:
13:
13:
12:
:00
:00
:01
13:
13:
145
:00

13
13
13

12
13

01
58
58
58
50
59
00
19
46

20
00

o O O O ©O O O o O O O O o ©

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
151.
.000

184

the top of the highest conduit.

Max. Height
Above Crown
Feet

Feet

DU2003.1M
DUZ2597M
DU2633M
DU2634M
bU3097M
DU3107.1M
DU3155M
pU3156M
DU3158M
DU4298M
DUG025M

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION



Typical_year_Model_Report

DU6028M JUNCTION 0.65 15.390 0.000
DU6029M JUNCTION 0.16 8.898 6.862
DU61775S JUNCTION 0.53 15.737 0.000
JCT-38 JUNCTION 10.44 0.101 12.349

AAEERRAANXANANXAARNA A AL AER

Node Flooding Summary
LA 2 22 X E- AR 28 Ak kbR E R g

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded MGD days hr:min 1046 gal Feet
DU6028M 0.01 4,314 219 12:41 0.000 17.39
DU6177s 0.01 4,919 219 12:40 0.000 21.32
W ¥ e % e W % o Yo ol ¥ e v T ot S de o Ve ok o o e ot
Storage volume Summary
WA A AR NN RN A AN NS A At
Average Avg E&I Maximum Max Time of
Max Maximum
volume Pcnt Pcnt volume Pcnt
occurrence outflow
Storage Unit 1000 ft3 Full Loss 1000 ft3 Full days
hr:min MGD
DU2005M 0.011 2.54 0.00 0.046 11 219
13:19 8.848
DU2632M 0.001 0.78 0.00 0.036 20 219
13:00 5.296
DU3157M 0.013 2.48 0.00 0.176 34 219
12:46 33.452
DU4001M 0.000 0.00 0.00 0.000 0 0
00:00 11.197
ARFAAAAL TR TR d A Ao d NNk drh
outfall Loading summary
FRAT TR TN AR AR AN A RA AT