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11.0 INTERIM MEASURES WET WEATHER PLAN 
 

Executive Summary: ALCOSANõs Draft  Wet Weather Plan (WWP) was released for public 
and municipal comment on July 31, 2012.  Overall, the most prominent comments received 
related to the potential for utilizing green stormwater infrastructure (GSI) and other source 
controls as an alternative to the grey infrastructure (pipes, tanks and tunnels) proposed in the 
Draft  WWP.  As required, ALCOSAN submitted its Draft  WWP to the regulatory agencies in 
January 2013.  Along with the Draft WWP, ALCOSAN also provided all the public and 
municipal comments received, and requested more time to thoroughly address the comments 
surrounding the use of GSI.   
 
Following  submission of the Draft  WWP, ALCOSAN and the regulatory agencies began 
negotiating  an amended Consent Decree (CD) that fully embraces the use of GSI and 
inflow/infiltration (I/I) reduction  and recognizes the financial infeasibility of implementing all 
CD requirements by 2026.  Through these discussions, the regulatory agencies required a 
compliance strategy to proceed with the design and construction of an Interim Measures Wet 
Weather Plan (IWWP) that provides opportunities to integrate GSI and other source reduction 
practices, while prioritizing the regionalization of inter -municipal trunk sewers and key grey 
infrast ructure projects, where cost effective.    
 
Since the identification of specific flow reduction project commitments requires on -going 
coordination with customer municipalities, the amended CD is premised on a phased and 
adaptive implementation framework th at supports early implementation of green projects, 
demonstration of effectiveness, and the substitution or reduction of grey infrastructure where 
GSI and I/I reduction can be shown to cost effectively provide equivalent performance.  
Accordingly, the amen ded CD includes several adaptive management milestones where new 
information can be used to propose modifications to IWWP projects and implementation 
schedules.  Furthermore, the IWWP was divided into t hree phases.  Phase 1 elements focus on 
flow reduction , flow optimization, regionalization, existing infrastructure inspection and 
rehabilitation, wastewater treatment plant (WWTP) expansion, and preliminary planning.  
Phase 2 elements include projects that might be influenced by Phase 1 projects and are 
dependent on the completion of preliminary planning to proceed, including expanding total 
wet weather treatment capacity to 600 mgd and construction of  the Ohio River tunnel segment.  
Phase 3 projects represent adaptive projects that may be influenced and modified based on the 
outcome of Phase 1 and Phase 2 evaluations and demonstration projects. 
 
The IWWP currently includes $1.6 billion  (in 2010 dollars) in id entified ALCOSAN projects, 
plus an additional commitment to invest $200 million in a Regional Flow Optimization Strategy .  
Through the adaptive management framework, the IWWP will be revised to include additional 
ALCOSAN and municipal projects up to a $2 billion affordability threshold.  It is expected that 
municipal flow reduction projects will be identified in the Municipal Source Reduction Studies 
(MSRS), and that municipal flow reduction plans will be  incorporated into legally binding 
agreements.  In addition, once regionalization is complete, ALCOSAN will identify  priority 
projects to control overflows  along transferred sewers and municipalities will identify grey 
infrastructure projects that are needed to control municipal overflows which r emain their 
responsibly after regionalization .  
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 Section 11.2 describes the IWWP elements, including ALCOSANõs Green Revitalization of our 
Waterways (GROW) municipal green project partnership program and regionalization 
initiatives.  Section 11.3 provides an implementation plan; including a schedule, financial 
impact analysis, and adaptive management framework.   Upon completion of the IWWP, post 
construction monitoring and modeling will be conducted to assess the need for additional 
controls (Final Measures) to meet the full requirements of the CD.  
 

11.1 Wet Weather Plan Comments and Modified Consent Decree 

ALCOSANõs Draft  WWP was released for public and municipal comment on July 31, 2012 and 
submitted to the agencies in January 2013, along with all the comments received .  Section 2.6 
summarizes these comments.  In brief, the most prominent public comment was for ALCOSAN 
to incorporate more GSI into the plan , while t he comments received from the 83 customer 
municipalities were focused on additional time to coordinate their improvements with 
ALCOSANõs, particularly from a scheduling perspective.     
 
Lodged in 2008, ALCOSANõs original CD did not fully embrace United States Environmental 
Protection Agencyõs (USEPA) evolving acceptance and encouragement of GSI as a combined 
sewer overflow (CSO) control measure. The 2008 CD required ALCOSAN to plan, design and 
construct for the volumetric equivalent of all wet weather flow generated in the service area.  As 
a result, ALCOSANõs 2013 WWP identified a control strategy based on customer municipalities 
conveying most of their flo ws to the ALCOSAN interceptor system and included limited use of 
flow reduction solutions such as GSI and I/I reduction.  
 
In light of the comments received and the 2008 CD framework, ALCOSAN requested additional 
time to more thoroughly address the use of flow reduction (GSI and I/I reduction)  in 
coordination with its customer municipalities.   ALCOSAN initiated  a regional study that 
identified numerous opportunities to include flow reduction measures in the WWP as 
presented in Section 10:  Starting at the Source:  How Our Region Can Work Together for Clean 
Water.  The municipalities are currently undertaking their own local studies to assess flow 
reduction as a part of their municipal orders .  
 
While ALCOSAN and the municipalities proceeded with their evaluations of flow reduction 
opportunities , ALCOSAN and the regulatory agencies proceeded with negotiating an amended 
CD that fully embrac es the use of GSI and I/I reduction  and recognizes the infeasibility of 
completing all CD requirements by 2026. The agencies directed moving forward with an IWWP 
that provides opportunities to integrate GSI and other source reduction practices, while 
prioritizing the regionalization of inter -municipal trunk sewers and key grey infrastructure 
projects where cost effective.  In particular, a fter reviewing the three affordable alternatives 
presented in Section 9.7 and the comments received on the Draft  WWP, the agencies identified 
an IWWP that modified the Water Quality Priority Alternative presented in Section 9.7 and 
provided flexibility for replacing grey infrastructure projects with green.    
 
Since the identification of specific  flow  reduction /optimization project commitments requires 
on-going coordination with customer municipalities, t he amended CD is premised on a phased 
and adaptive implementation framework that supports early implementation of green 
infrastructure and sewer rehabilitation projects, demonstration of effectiveness, and the 
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substitution or reduction of grey infrastructure  where GSI, I/I reduction , and/or flow 
optimization strategies  can be shown to provide equivalent  system-wide  performance.  
Accordingly, the amended CD includes several adaptive management milestones where new 
information can be used to propose modifications to IWWP projects and implementation 
schedules.  These adaptive management provisions are described further in Section 11.3.7.  
Section 11.2 describes the IWWP projects in more detail, including flow reduction and 
regionalization initiatives .  Section 11.3 presents the IWWP implementation  plan. 
 

11.2 Interim Measures Projects and Flow Reduction Initiatives 

The Water Quality Priority Alternative focused on maximizing overflow volume reduction  via 
regional treatment and conveyance capacity upgrades, control of overflows to sensitive areas, 
and the assumed implementation of municipal projects communicated via preliminary 
planning information provided by the municipalities.  The agencies used this alternative as the 
basis for establishing the IWWP, with some revisions, most notably those surrounding 
municipal projects and flow reduction .   
 
A prominent revision was to focus the municipalities on flow reduction and regionalization, 
both of which could significantly alter the scope and responsibility for previously identified 
municipal projects.  The Pennsylvania Department of Environmenta l Protection (PaDEP) and 
the Allegheny County Health Department (ACHD)  issued revised orders requiring that each 
municipality submit a Source Reduction Study by December 2017.  Correspondingly, the 
USEPA directed ALCOSAN to establish flow targets for each customer municipality by January 
2017 in anticipation of ALCOSAN and the municipalities entering into legally binding flow 
reduction agreements by January 2025, which must include long term plans to achieve such 
flow targets .        
 
Since the on-going assessment of flow reduction opportunities, targets, and commitments could 
impact the need for, or sizing of, grey infrastructure projects, the IWWP was divided into t hree 
phases.  Phase 1 elements focus on flow reduction,  flow optimization,  regionalization, WWTP 
expansion, and preliminary  planning.  Phase 2 projects include those that might be influenced 
by still evolving flow reduction /optimization  and regionalization  initiatives  and/or are 
dependent on the completion of preliminary planning .  Phase 3 projects represent adaptive 
projects that may be influenced and modified based on the outcome of Phase 1 and Phase 2 
evaluations and demonstration projects.   
 
Table 11-1 provides a listing and description of ALCOSAN IWWP program elements.  The 
Phase 2 improvements will include additional regulator adjustments/modifications and 
construction of new regulators to increase flow to the plant via the existing and proposed 
tunnels to maximize the use of the increased conveyance and treatment capacity.  Since Phase 2 
and 3 project needs are to be re-assessed once municipal flow reduction commitments are more 
clearly established and preliminary planning is complete, corresponding sizing information is 
subject to change. 
 
Figure 11-1 shows a map of the major grey infrastructure elements of the IWWP.  Each element 
of the IWWP shown in Table 11-1 is described further in the WWP section identified in the 
table.  The IWWP currently inclu des $1.6 billion (in 2010 dollars) in identified projects , plus an 
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additional commitment to invest $200 million in a Regional Flow Optimization Strategy .  
Through the adaptive management framework, the IWWP will be revised to include additional 
projects up to a $2 billion affordability threshold.  It is expected that municipal flow reduction 
projects will be identified in the MSRS and priority projects to control SSOs along transferred 
sewers will be identified once regionalization is complete.   
 
Upon completion of the IWWP, post construction monitoring and modeling will be conducted 
to assess the need for additional controls (Final Measures) to meet the full requirements of the 
CD.  The Post Construction Monitoring Plan is presented in Section 11.3.3.  A Final Measures 
Wet Weather Plan (FMP) and schedule will be submitted one year after the completion of post 
construction monitoring and will constitute Phase 4.     
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 Table 11-1: Interim Measures Wet Weather Plan 
Summary of Program Elements and Estimated Capital Costs 

WWP 
Section 

Capital Improvements 
(outfall/consolidated flow group in parenthesis) 

Size / Capacity 
 Estimated 

Capital Cost1 
(millions)  

PHASE 1 

11.2.1  
11.2.2 
11.2.4 

Regional Flow Optimization Strategy and Preliminary Planning 

Green Revitalization of Our Waterways (GROW) Municipal 
Flow Reduction Project Partnership Program2  

$               200  

                                                           
Inspection and rehabilitation of existing infrastructure  

Regionalization and rehabilitation of Inter-Municipal Trunk 
Sewers and Associated Facilities 

 

   Preliminary Planning  $                12 

Subtotal Regional Flow Optimization Strategy  
and Preliminary Planning 

 $              212 

11.2.5 
 

Woods Run WWTP Expansion  

Expand main pump station capacity to 480 MGD  $              31  

Wet weather headworks  to 600 MGD  $             105  

Major on site conveyance     $              63  

Wet weather disinfection   to 600 MGD   $              90  

Sludge thickening facilities     $                9  

 Subtotal Phase 1 Woods Run WWTP Expansion     $             298  

PHASE 2 

11.2.5 

Woods Run WWTP Expansion 

Expand primary treatment capacity  to 600 MGD  $              44 

Wet weather pump station   up to 120 MGD   $            148  

Subtotal Phase 2 Woods Run WWTP Expansion   $             192 
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 Table 11-1: Interim Measures Wet Weather Plan 
Summary of Program Elements and Estimated Capital Costs 

WWP 
Section 

Capital Improvements 
(outfall/consolidated flow group in parenthesis) 

Size / Capacity 
 Estimated 

Capital Cost1 
(millions)  

11.2.7 

Ohio River Tunnel and Facilities  

Ohio Tunnel   12 MG / 1.9 miles / 14 ft. diameter / 2 drop shafts   $              83  

   CSO consolidation sewers ï MR Basin  
         (O-27, MR_CF11) 

  $              13  

Tunnel cross connection    $              19  

Chartiers Creek River Crossing 5 MG / 0.8 miles / 14 ft. diameter / 2 drop shafts  $              38    

CSO Consolidation Sewers and PS ï CC Basin (O-06, O-07)   $              62    

Saw Mill Run River Crossing and consolidation sewer (O-
14E, O-14W) 

2 MG / 0.3 miles / 14 ft. diameter / 1 drop shaft  $              27 

 Subtotal Ohio River Segment     $             242  

PHASE 3 

11.2.5 
Woods Run WWTP Expansion 

Secondary expansion  to 295 MGD total $            37 

11.2.8 

Allegheny River Tunnel and Facilities  

Allegheny Tunnel   48 MG / 7.9 miles / 14 ft. diameter / 10 drop shafts   $             301  

CSO consolidation sewers ï LOGR Basin (LNA_CF10)         $              45  

CSO consolidation sewers ï MR Basin 
        (MR_CF04, A-22, MR_CF32, MR_CF34, MR_CF36, O-43)    

   $              45  

CSO consolidation sewers ï UA Basin 
        (A-68, UA_CF04, A-41, A-42) 

 $               54 

Tunnel cross connections     $              37  

 Subtotal Allegheny River Segment     $             482  
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 Table 11-1: Interim Measures Wet Weather Plan 
Summary of Program Elements and Estimated Capital Costs 

WWP 
Section 

Capital Improvements 
(outfall/consolidated flow group in parenthesis) 

Size / Capacity 
 Estimated 

Capital Cost1 
(millions)  

11.2.9 

Monongahela River Tunnel and Facilities  

Monongahela Tunnel   28 MG / 4.5 miles / 14 ft. diameter / 4 drop shafts   $             150  

CSO consolidation sewers ï MR Basin  
        (MR_CF07, MR_CF19, MR_CF20, M-29) 

   $              47  

Tunnel cross connection    $              28  

 Subtotal Monongahela River Segment     $             225  

11.2.10 
Upper Monongahela CSO Retention Treatment Basin  

CSO RTB and consolidation sewers (UM_CF02)  60 MGD RTB and influent pump station $              106 

 Total Interim Measures Wet Weather Plan  $         1,794  

1 ï in 2010 dollars, to maintain consistency with prior WWP estimates 
2 ï GROW projects are to be funded through ALCOSAN retained earnings and will require municipal matching funds 
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Figure 11-1: Interim Measures Wet Weather Plan Grey Infrastructure Projects 
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11.2.1 Flow Reduction Program 

While GSI and I/I reduction canõt eliminate  the need for traditional grey facilities, they can lead 
to significant reductions in sewer overflows, cost savings and community benefits. ALCOSAN 
is committed to lead Allegheny County into a future with sustainably clean water and green 
communities. Towards this goal, ALCOSAN is implement ing the following Green Initiatives, 
including a Green Revitalization of Our Waterways (GROW) program to support 
implementation of municipal green partnership projects : 

1. Green Revitalization of Our Waterways Program  

o ALCOSAN is committing financial support  towards municipal flow reduction 
partnership projects over a period of eight years. 

o ALCOSAN will provide municipalities with technical support resources for 

developing and implementing municipal GSI, direct stream inflow removal, and 

sewer rehabilitation projects. 

o ALCOSAN will e xpand its pursuit of outside funding on behalf of interested 
municipalities and facilitate partnering opportunities between municipalities and 
key stakeholders, including public -private partnerships.  

2. Work cooperatively with customer municipalities to develop flow reduction plans.  

3. Collaborate with the municipalities, the County and other stakeholders towar ds 
developing service-area wide model stormwater management, planning and 
development ordinances, procedures and regional utility coordination efforts.  

4. Expand its long-standing program of sewer flow monitoring to assist the municipalities 
in identifying an d confirming GSI and I/I project locations and in evaluating the efficacy 
of flow reduction projects.  

5. Accept ownership of , and responsibility for , inter -municipal trunk sewers transferred 
from municipalities to ALCOSAN. ALCOSAN anticipates that regionaliz ation will 
support flow reduction initiatives , including the prioritization of sewer rehabilitation 
projects to reduce I/I  along transferred trunk sewers .   

6. Include greenspace community enhancements and public education at ALCOSAN wet 
weather control facil ities, wherever feasible. 

The goal of ALCOSANõs program  initiatives is to capitalize on the benefits that GSI, flow 
reduction and regionalization can bring to the region. Success will require intensive and on -
going coordination amongst many regional stakeholders; including ALCOSAN, its customer 
municipalities,  3RWW, the regulatory agencies, community and neighborhood groups, and 
regional planning and governmental agencies.   

11.2.1.1 Green Revitalization of Our Waterways (GROW) 

ALCOSAN has established and begun implement ing a municipal green project partnership  
program that assists customer municipalities in the design and construction of flow reduction 
projects.  In the first funding cycle ALCOSAN has already awarded $9 million in matching 
grants for municipal GSI, I/I  reduction , direct stream inflow removal  and sewer separation 
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projects. Future funding is contingent upon the continued implementation of the rate increase 
strategy for 2014 through 2018 that was approved by the ALCOSAN Board of Directors in 2013. 
ALCOSANõs assistance is limited to custom er municipalities and municipal authorities .  A ll 
ALCOSAN supported projects requir e matching funds  from the partnering customer 
municipality or municipal authority .  The funding level for each project varies based on the 
efficiency of the overflow reducti on on a dollars-per-gallon basis. The ALCOSAN grant match 
minimum is currently 25% of the total eligible project cost, and the maximum grant match is 
currently 85% of the total eligible project cost.  

ALC OSAN solicit s applications for  source reduction project concepts from its customer 
municipalities and municipal authorities  for consideration of funding in a two -step process.  
First, the municipalities are asked to submit a Letter of Interest (LOI) that provides a brief 
overview of the  proposed project for ALCOSAN to review the merits of the project concept 
relative to the goals of the program.  LOI project concepts that meet ALCOSANõs vision for the 
program are asked to submit a full application for consideration. ALCOSAN provide s technical 
assistance to aid any communities that require support in developing a LOI project concept that 
meets the goals of the program.  The second step, the project application, requires the municipal 
applicant to provide  technical and non-technical informa tion  which ALCOSAN evaluate s. The 
evaluation criteria that make up the GROW Application scoring system are intended to 
measure and assess a project for the following overflow reduction program considerations:  

¶ The contribution of the proposed project to improve water quality by reducing CSOs 
and SSOs; 

¶ The flow reduction expected after implementation of the source reduction measure;  

¶ The cost of the proposed project; 

¶ The overall environmental benefits;  

¶ The feasibility of the proposed project;  

¶ The inclusion of work to remove streams (where applicable); the elimination of an 
outfall (where applicable);  

¶ The needs and resources of the community; 

¶ The distribution of GSI across the ALCOSAN service area; 

¶ The contribution of the proposal in eliminating the estimated  flows not captured by the 
Interim Measures Wet Weather Plan; 

¶ The timing and coordination of the project with the requirements of the applicable Wet 
Weather Plan; and 

¶ Impacts to Consent Decree defined sensitive areas 
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For each application cycle, ALCOSAN review s project applications and evaluates the technical 
and non-technical information to develop a project score. A team of reviewers develop s initial 
scores and presents their findings to the Green Subcommittee of the ALCO SAN Board of 
Directors along with ALCOSAN staff. Upon review of all project scoring and additional criteria, 
the Subcommittee recommends projects for funding in a given funding cycle, with final 
approval of funding awards made by the ALCOSAN Board of Direc tors. 
 
The general process and schedule for the GROW Program from initial Letter of Interest to Grant 
Award offer are outlined below. The post -award process and schedule are tailored to individual 
project needs and requirements, in conformance with the Program Guidelines. Once an 
applicant accepts an award offer, the project agreement has defined limits to the term of the 
contract.  

¶ Month 0 ð ALCOSAN announces opening of Letter of Interest Phase 

¶ Months 0-2 ð Municipalities and sewer authorities within ALCOS ANõs service area 
generate materials for concept source reduction projects and submit Letter(s) of Interest 
(LOI) and accompanying documentation to ALCOSAN.   

¶ Month 3 ð ALCOSAN reviews Letters of Interest, the Green Subcommittee of the 
ALCOSAN Board of Dire ctors approves LOIs invited to submit GROW Project 
Application  

¶ Month 4-5 ð Invited applicants develop GROW Project Applications and accompanying 
documentation for submittal to ALCOSAN  

¶ Month 5-7 ð ALCOSAN performs a comprehensive review of all applications and 
proposed projects are ranked using program criteria.  

¶ Month 8 ð Final determination of projects receiving GROW grant awards is made by the 
ALCOSAN Board of Directors. Agreement and commitment letters are issued for 
projects offered a GROW grant award. 

As a condition of project funding, ALCOSAN require s that all recipients commit to operating 
and maintaining the flow reduction project as designed for at least 20 years.  The recipients also 
need to notify the regulatory agencies when the flow  reduction pro jects are fully constructed 
and operational with mechanisms in place to assure continued operation . All projects are 
required to include provisions to include performance monitoring into the design.  ALCOSAN 
may not implement performance monitoring devices  into every completed project, but desires 
to have the ability to monitor performance for all projects, if feasible.  
 
Flow Reduction Project Development Support  

Also, as a part of the GROW program, ALCOSAN proposes to expand its ongoing flow 
reduction project support through the provision of technical services, and the pursuit of 
external funding (e.g. Water Resource Development Act funding through the Army Corps of 
Engineers). In particular, ALCOSAN  will work with customer municipalities to advance project 
concepts and aid municipalities by  identify ing additional opportunities. The type of ALCOSAN 
project support activities might include:  
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¶ Development of minimum technical standards for flow reduction  projects implemented 
by ALCOSAN or supported by ALCOSAN to ensure projects count towards wet 
weather program compliance and funds are used cost-effectively; 

¶ Conduct as-needed monitoring, such as long term SSO monitoring for certain outfalls 
where I/I redu ction may be cost-effective, to help advance cost-effective opportunities;  

¶ Manage Sanitary Sewer Evaluation Survey (SSES) and sewer rehabilitation contracts11-1;  

¶ Once inter-municipal trunk sewers are transferred to ALCOSAN, review proposed 
alternatives presented in the Municipal Feasibility Studies ( MFSs) and consider 
alternatives that use source controls and/or  satellite storage as alternatives to increased 
conveyance; 

¶ Facilitate projects by identifying partnering opportunities with key stakeholders;  

¶ Provide technical services (identify projects, analyze benefits, assist in preparing 
funding  applications, conduct infiltration testing, etc.);  

¶ Encourage municipalities to implement flow reduction incentives to retail customers 
(e.g. stormwater fee/credits);  

¶ Work with municipalities and other stakeholders to advance project opportunities 
identified in this study through implementation; and  

¶ Evaluate additional GSI, I/I reduction and other flow reduction  opportunities that 
municipalities and potential project pa rtners express interest in. 

The value of these ALCOSAN services can be used as in-kin d matches for federal and state 
grant programs that require local cost sharing.   

Third -Party Funding Assistance, Partnership  Development, and Outreach 

ALCOSAN will continue and expand its pursuit of outside resources to help municipalities 
with their source reduction projects. This will include working with public agencies, our state 
and federal legislative delegations, and municipalities to obtain state and federal funding 
through existing programs and appropriations. ALCOSAN will also help municipalities to 
identify project funding, volun teer labor, and in-kind support  from foundations, environmental, 
and civic organizations.   

As evidenced by the creation of the Division of Communications, ALCOSAN is committed to 
expanding its public education and outreach activities. Building on its current outreach 
activities, ALCOSAN anticipates the following expanded activities:  

¶ Regular upgrades and updates to ALCOSANõs public and municipal websites;  

¶ Incorporation of the GROW Program initiatives into ALCOSANõs green scholastic 
outreach program; and 

¶ Promote green practices to the public and municipalities.  

                                                           
11-1  With the ability for municipalities to buy into these contracts to obtain lower costs from economies of scale 
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11.2.1.2 Municipal Flow Reduction Plans 

The regulatory agencies are keenly focused on establishing municipal flow reduction plans that 
will reduce the amount of stormwater and groundwater that reaches municipal collection 
systems. A March 27, 2015 PaDEP letter offered each municipality an opportunity to extend its 
expiring consent orders. Later in 2015, the ACHD and PaDEP provided new Consent Order and 
Agreements (COAs) to the municipalities that require the development of a MSRS using a 
phased approach along with other flow reduction provisions . Additional details of ALCOSAN 
coordination with municipal flow reduction include:  
 

Flow Targets 

In June 2015, the USEPA issued ALCOSAN a Clean Water Act (CWA ) Section 308 information 
requirement  to establish flow targets for each customer municipality by January 2017 in 
anticipation of ALCOSAN and the municipalities entering into legally binding flow reduction 
agreements.  As a part of complying with this requirement, ALCOSAN solicit ed input from 
customer municip alities and participat ed in a 3RWW Wet Weather Working Group Source 
Flow Reduction and Flow Targets Sub-committee established to facilitate collaborative 
development of flow targets , which were submitted to the agencies on schedule in January 2017.   

Munic ipal Source Reduction Agreements 

As a requirement of the modified CD, the agencies are requiring that ALCOSAN undertake 
good faith efforts to enter into legally binding agreements with each customer municipality by 
January 31, 2025.  The agreements should establish flow targets and include a long-term plan 
that will achieve those flow targets.  The long -term plan should  identify the activities and the 
schedule that will be undertaken by the Customer Municipality and provide for periodic 
revisions to incorporate technological developments, changes in ownership of whole or in part 
of the collection systems, and revisions to flow targets. This requirement does not apply to 
municipalities that are subject to similar requirements under enforceme nt orders with PaDEP, 
ACHD, or USEPA.   

11.2.1.3 Flow Reduction Ordinance Support 

Section 10 highlight s the overflow reduction potential stormwater management ordinances can 
provide over the long term. Other regions are leveraging this mechanism to motivat e 
sustainable development practices that manage stormwater on newly developed or re-
developed properties. Similar ordinances are in place in the Pittsburgh region and elsewhere 
that motivate sustainable maintenance of private property sewer laterals.  

As a part of this program element, ALCOSAN proposes providing technical support as 
requested for the development of county -wide (or ALCOSAN service area-wide) model 
ordinances and templates for stormwater management and sewer use ordinance language that 
encourages wet weather flow reduction through GSI and I/I reduction. This effort could be 
coordinated with requirements in the municipal orders and with Phase 2 of the ongoing Act 167 
stormwater planning being implemented by Allegheny County.    

The model ordinance provisions could include:  
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¶ Requirements that property developments and redevelopments over a specified size 
manage stormwater runoff on site, using GSI where feasible; 

¶ Requirements that private property sewer laterals be periodically inspected, and rep airs 
required for excessive infiltration or structural faults meeting certain criteria; and  

¶ Requirements that address other sources of excessive infiltration on private property.   

ALCOSAN will also work with the municipalities, their authorities, and depa rtments (e.g. 
departments of public works) and other agencies (e.g. PennDOT) to further regional utility 
coordination efforts. For example, coordinating and integrating GSI into economic development 
or street resurfacing projects. 

11.2.1.4 Long Term Flow Monitoring Program 

ALCOSAN will also continue to work with customer municipalities  in support of a wastewater 
flow monitoring and flow isolation program in select sewered areas. The goals and objectives of 
this program are to assist municip alities in their effort to develop a comprehensive 
understanding of existing municipal collection system  hydrology and hydraulics, and system 
responses during dry weather periods and various wet weather events. In addition, the 
program will include nighttime instantaneous flow rate readings in order to ôisolateõ smaller 
areas of the municipal collection systems that are contributing significant amounts of system 
infiltration.  This data collection effort will support planning and design work associated with  
the IWWP.  
 

ALCOSAN will support  base line flow monitoring and analysis in selected areas where a 
demonstration project is proposed or where a municipal flow  reduction  project(s) has potential 
to eliminate/reduce previously identified wet weather improvem ents. ALCOSAN will also 
support  post-construction monitoring and analysis to determine the performance of flow  
reduction projects. In addition, ALCOSAN will conduct long -term flow monitoring on selected 
interceptors and trunk sewers to assess flow reduction progress and trends which will support 
the evaluation of opportunities to reduce the need for grey infrastructure projects.   

11.2.1.5 Regionalization of Inter-Municipal Trunk Sewers 

As ALCOSAN and its customer municipalities evaluated compliance strategies for the WWP, 
they concluded that  the regionalization of inter -municipal trunk sewers  would facilitate WWP 
implementation , including incentivizing the use of flow reduction measures such as GSI and I/I 
reduction.  As a result, ALCOSAN and the municipalities are currently working towards the 
voluntary transfer of at least 200 miles of sewer.  This WWP program element is described in 
Section 11.2.2.  ALCOSAN anticipates that regionalization will support flow reduction 
initiatives , includi ng the prioritization of sewer rehabilitation projects to reduce I/I  along 
transferred trunk sewers  and more holistic cost benefit analyses with regard to the 
implementation of GSI .   

11.2.1.6 Flow Reduction Enhancements for ALCOSAN Facilities 

ALCOSAN is committed to working with the affected municipalities towards identifying  
potential green community enhancements to complement its investments in wet weather 
facilities .  Many of the potential projects will r equire the acquisition of land for facilities. To help 
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realize opportunities for community benefit , greenspace enhancements will be considered in the 
design of new wet weather facilities  for which ALCOSAN acquires land.  
 
In addition, ALCOSAN will continue  its use of GSI for new and refurbished buildings on its 
treatment plant campus and other structures throughout the system. GSI was installed at its 
Customer Service and Training, Operation and Maintenance building  and one other existing 
building . In addition, sustainable design features were incorporated into its new vehicle 
maintenance garage. 
 
ALCOSAN will also continue its efforts to reduce I/I from its existing regional conveyance 
system. Successful ongoing activities include outfall gate rehabilitation (to reduce river 
backflow into the system) and the rehabilitation of portions of its shallow -cut regional 
interceptor lines based on ALCOSANõs ongoing inspection program. 
 

11.2.2 Regionalization 

As ALCOSAN and its customer municipalities evalua ted compliance strategies for the WWP, 
the region began considering the merits of regionalization .  This initiative would  help overcome 
some of the institutional challenges and inefficiencies associated with fragmented collection 
system ownership, operation, and maintenance. To this end, ALCOSAN initiated a 
Regionalization Study and solicited the support of the Allegheny Con ference on Economic 
Development to establish and facilitate an independent Regionalization Review Panel.  The 
panel was comprised of representatives from ALCOSAN, customer municipalities, business 
groups, universities, and environmental groups . 
  
After 18 months of study, the committee produced a report which concluded that the 
regionalization of inter -municipal trunk sewers would facilitate WWP implementation  and help 
incentiviz e the use of flow reduction measures such as GSI and I/I reduction.  In addition, it 
would help ALCOSAN to optimize the proposed projects from the Mun icipal Feasibility 
Studies, since ALCOSAN would now own many of these sewers.   Subsequently, a Sewer 
Regionalization Implementation Committee (SRIC)  was established to advise on moving this 
important initiative forward .  
 
The SRIC has proposed that the ownership of int er-municipal trunk sewers of 10 inches or 
greater in diameter could be voluntarily transferred from the municipalities to ALCOSAN.   In 
addition, existing facilities that address wet weather f low  along these trunk sewers, such as 
pump stations, equalization tanks and diversion chambers, would also be transferred .  
ALCOSAN would assume responsibility for the operation and maintenance of the trunk 
sewers, existing wet weather facilities,  and for improvements needed to control  wet weather 
overflows along the trunk sewers. As currently envisioned:  

¶ At least 200 miles of inter-municipal trunk sewers will be eligible for voluntary 
municipal transfer to ALCOSAN , with additional length likely as explained below ; 

¶ The municipalities wi ll not be paid for the transferred sewer lines and ALCOSAN will 
not assume any related municipal debt; 
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¶ The inter-municipal trunk sewers must be in compliance with the inspection and repair 
requirements of the 2004 municipal orders when transferred ; and 

¶ ALCOSANõs acceptance of the lines ceded by the municipalities will start in 2016. 

The transfer of inter-municipal trunk sewers to ALCOSAN is discretionary on the part of the 
municipalities. By December 2017, ALCOSAN will provide the agencies with a map of exi sting 
sewers and associated existing wet weather facilities to be transferred to ALCOSAN. 
AL COSAN will undertake good faith efforts to then take ownership of identified sewers and 
facilities by January 2020, including operation and maintenance responsibility.   Under the 
adaptive management provisions of the modified CD, ALCOSAN will submit to the regulatory 
agencies by January 2024 a revision to the WWP that identifies projects necessary to control 
SSOs along transferred sewers.  This revision w ill include identifying priority SSO control 
projects that can be affordably completed as part of the IWWP, with the remaining projects 
deferred for later implementation as a part of the FMP .   
 
In summary, the regionalization of inter -municipal trunk sewe rs is an important step forward 
for the region .  The approach follows the SRIC recommendations, complies with regulatory 
requirements in the modified CD, and respects the interests of ALCOSANõs customer 
municipalities.  Regionalization provides the following benefits to the region:  
 

¶ Streamlines wet weather compliance responsibilities  by transferring responsibility for 
overflows along transferred sewers to ALCOSAN  

¶ Facilitates more holistic and cost-effective decision making regarding overflow 
reduction strategies and priorities 

¶ Resolves historic complexities associated with allocating costs for inter-municipal trunk 
sewer maintenance and improvements 

¶ Enables efficiencies in operational control of wet weather facilities  

¶ Promotes flow reduction and integ rated planning  

¶ Facilitates prioritization of repairs from a system -wide perspective 

¶ Provides more accurate and updated information about the condition and connectivity 
of these sewers 

¶ Respects local decision making, since transfers are voluntary  

 
Current Status 

Up to 67 of the 83 customer municipalities have sewers and facilities under consideration for  
transfer based on the original criteria established (the sewer evaluation process is still ongoing). 
The inter-municipal trunk sewers and structures/facilities proposed for transfer  per the original 
criteria  include:  

¶ Approximately 265 miles of sewers 

¶ 77 diversion chambers 

¶ Four pump stations  
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¶ Four equalization tanks 

Initial meetings were held with 75 customer municipalities in 2015 to revi ew proposed 
regionalization sewer extents and to discuss and obtain additional data from the municipalities.  
Based on those meetings and subsequent developments, additional inter -municipal trunk 
sewers and structures/facilities are now being considered for transfer .  ALCOSAN is currently 
working closely with affected municipalities to determine their appropriateness for transfer.  As 
of August 2017, the following additional am ounts are being considered:  

¶ 56 miles of sewers which municipalities have requested be transferred even though they 
do not meet the original criteria  

¶ 40 diversion chambers 

¶ Eight pump stations  

¶ Four equalization tanks 

Since 2015 ALCOSAN has also reviewed all municipal CCTV inspection data for sewers 
proposed to be transferred and determined which data will meet ALCOSANõs current needs 
and standards.  For sewers without acceptable data, ALCOSAN is currently conducting CCTV 
inspections to establish current conditions including identification and rating of any defects.  
Physical inspections and surveys of facilities that address wet weather flow  are also being 
performed. Other activities include ongoing municipal coordination and establishment of asset 
management protocols that can be used to prioritize needed repairs based on risk and 
criticality.  

 
11.2.3 Proactive Flow Reduction and System Upgrade Projects 

Over the past fifteen years, ALCOSAN has proactively completed a number of projects that 
help to reduce overflows and improve receiving stream water quality .  Although t hese 
completed and ongoing projects are not formal components of the WWP, they represent 
investments of more than $180 million.  Key examples of these projects are described in  
Table 11-2.
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Table 11-2:  Proactive Flow Reduction and System Upgrades 

 
Category Project Description 

Completed 
Regional 
Conveyance and 
Treatment 
Enhancements  
 

Wastewater Treatment Plant 
Hydraulic Expansion 

An upgrade of the Woods Run WWTP increased the treatment capacity to 250 mgd, and along with 
other improvements, established the foundation for future wet weather capacity expansion. 

Conveyance System 
Rehabilitation & Enhancements 

ALCOSANôs ongoing program of rehabilitation and system enhancements to its 90 miles of 
interceptor system. 

43rd Street Access Shaft & M-
51 Access Shaft 

Installation of two new access shafts along the Allegheny and Monongahela River deep tunnel 
interceptors to provide access for robotic cleaning equipment. These projects also demonstrated 
preferred construction methods that address the construction risks of adding access shafts to the 
existing interceptors. 

Outfall Flap Gate Installation 
ALCOSAN has installed new flap gates at a number of locations and also replaced some existing 
flap gates to minimize the potential for river water intrusion during flood conditions, thereby 
reducing downstream wet weather overflows. 

Ella Street Pump Station 
ALCOSAN rebuilt and assumed ownership from McKees Rocks Borough of the Ella Street pump 
station. 

Completed Green 
Flow Reduction 
Projects 
 

Pine Hollow Run  
Direct Stream Inflow Removal 

Pine Hollow Run drains a watershed of around 300 acres in Kennedy Township, and formerly 
drained via a trunk sewer which serves Stowe Township and McKees Rocks Borough.  This DSI 
was redirected to dedicated culvert to convey creek flow to Chartiers Creek, thereby reducing 
basement backups and combined sewer overflows in ALCOSAN sewersheds C-09 and C-13. 

Jackôs Run  
Direct Stream Inflow Removal 

ALCOSAN, the City of Pittsburgh / PWSA, Ross Township and Bellevue Borough partnered to 
remove a major direct stream inflow into ALCOSANôs Lower Ohio River interceptor sewer. 

Orr Street  
Direct Stream Inflow Removal 

An unnamed stream draining 26 acres flowed into the portion of the Stowe Township combined 
sewer system that connects to ALCOSANôs O-03 regulator structure.  ALCOSAN rerouted the 
stream into a dedicated culvert which discharges into the Ohio River. 

Carnegie Park  
Direct Stream Inflow Removal 

Two unnamed streams drained a watershed of around 120 acres in and around Carnegie 
Boroughôs municipal park and flowed into the Boroughôs combined sewer system in the C-40 
sewershed.  ALCOSAN rerouted the streams through a new storm pipe which discharges into 
Chartiers Creek. ALCOSAN partnered with PennDOT in removing this direct stream inflow. 
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Table 11-2:  Proactive Flow Reduction and System Upgrades 

 
Category Project Description 

Millvale Industrial Park Direct 
Stream Inflow Removal 

A stream along the State Route 28 Allegheny River Transportation Corridor was located above the 
former Millvale Industrial Park and was connected to the municipal sewers upstream of ALCOSAN 
Diversion Structure A-66.   

Completed Green 
Stormwater 
Infrastructure 
Projects 

Schenley Park Green 
Stormwater Infrastructure 
Project in Panther Hollow 
Watershed 

ALCOSAN partnered with the City of Pittsburgh, Pittsburgh Parks Conservancy (PPC) and PWSA 
for two projects in Pittsburghôs Schenley Park.  The first installation routes stormwater runoff into 
infiltration trenches along Bartlett and Beacon Streets.  The second project, incorporates retentive 
grading areas within the Bob OôConnor Golf Course to slow stormwater runoff and retain and 
infiltrate the runoff into groundwater. 

Completed Green 
Stormwater 
Infrastructure 
Projects 

West View Borough Green 
Stormwater Infrastructure 
Project 

ALCOSAN partnered with West View Borough to incorporate a series of GSI installations in a 
previously impervious parking area and lawn road divider along Center Avenue.  Pervious paver 
block installations with additional rain garden areas were used to allow stormwater infiltration. 

ALCOSAN Customer Service 
and Training Building 

ALCOSAN installed a bioretention/infiltration trench system into the parking lot of their Leadership 
in Energy and Environmental Design (LEED) Gold Certified Customer Service Building located just 
outside of the Woods Run WWTP in the City of Pittsburgh. 

ALCOSAN Operations and 
Maintenance Building 

ALCOSAN installed a porous parking area and green roof installations within their LEED Silver 
Certified Operations and Maintenance building located at the Woods Run WWTP.   

ALCOSAN Vehicle 
Maintenance Garage 

ALCOSAN installed GSI elements in its new vehicle maintenance garage, including a series of 
surface rain gardens and subsurface storage elements aimed to retain, infiltrate and slowly release 
stormwater runoff in accordance with the City of Pittsburghôs land redevelopment ordinances. 

ALCOSAN Main Pump Station ALCOSAN installed a green roof on a building connected to its main pump station.   

Completed Stream 
Restoration 
Projects 

Nine Mile Run Stream 
Restoration 

The Nine Mile Run stream within Pittsburghôs Frick Park is one of the few remaining surface flowing 
streams within the City. The stream restoration has been a focal point for a wide group of partners 
including the U.S. Army Corps of Engineers, the City of Pittsburgh, Nine Mile Run Watershed 
Association, PPC, ALCOSAN, and the Boroughs of Edgewood, Swissvale and Wilkinsburg. 

Jackôs Run Direct Stream 
Restoration 

Once the streamôs water was rerouted from the municipal combined system, the original stream 
bed was restored to support a riparian environment. The stream banks were stabilized and 
indigenous plants were installed. 
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Table 11-2:  Proactive Flow Reduction and System Upgrades 

 
Category Project Description 

On-Going 
Regional 
Conveyance 
Enhancements 

Outfall Flap Gate Installation 
ALCOSAN is continuing its ongoing program of installing new flap gates and replacing existing flap 
gates to minimize the potential for river water intrusion during flood conditions and reduce the 
amount of river sediment deposition to the interceptor system. 

Grit Trap Projects 

While it is best to minimize the grit and sediment entering the municipal combined sewers by 
rerouting the streams from the sewers and to the rivers, in some cases this can be cost prohibitive 
due to distance to a receiving stream. As an alternative, ALCOSAN is evaluating the feasibility of 
grit and sediment traps at trunk sewer points of connection to ALCOSAN into which certain streams 
discharge.  ALCOSAN is planning to construct a pilot grit trap project to remove the Tassey Hollow 
direct stream inflow. 

On-Going Green 
Stormwater 
Infrastructure 
Projects 

East Pittsburgh Borough, 
Grandview Avenue Green 
Stormwater Infrastructure 

ALCOSAN is partnering with East Pittsburgh Borough to design a GSI installation that will also 
provide a community amenity. The project will collect stormwater runoff from Grandview Avenue 
and adjacent streets and route the stormwater to a series of parcels to be acquired by the Borough.  
This project is part of a community revitalization effort to develop a community amenity from vacant 
land and buildings that are slated for demolition.  The Borough desires to build a community park or 
gathering area on the properties with the GSI elements as a central focus.  The project is intended 
to reduce peak runoff and combined sewer overflow volume in the T-02 sewershed.  

Homestead Borough, Frick 
Park Green Stormwater 
Infrastructure 

ALCOSAN and Homestead Borough are embarking on designing a series of GSI installations 
within the Frick Park area of the Borough and surrounding residential neighborhood.  The GSI 
projects envisioned include bioretention/infiltration trenches within the park and potential retrofits 
along residential roads including tree pits, swales and bump-outs. These projects are intended to 
reduce peak runoff and combined sewer overflow volume in the M-45 sewershed.  

McKinley Park Green 
Stormwater Infrastructure 
Installation 

ALCOSAN is partnering with the City of Pittsburgh, PWSA and PPC to develop GSI projects in 
McKinley Park. The size and layout of the park offers potential for numerous GSI projects, with an 
initial project under development in the lower park area along Bausman Street. The project design 
is under development, and envisioned to collect stormwater runoff from Bausman and adjacent 
streets and incorporate bioretention/infiltration elements along the perimeter of the park area. 

On-Going Green 
Flow Reduction 
Projects 

Dooker Hollow Direct Stream 
Inflow Removal 

An acid mine drainage (AMD) stream discharges into the North Braddock Borough combined 
sewer system.  ALCOSAN is investigating the treatment and re-use of the AMD. 
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Table 11-2:  Proactive Flow Reduction and System Upgrades 

 
Category Project Description 

Sheraden Park Direct Stream 
Inflow Removal and Stream 
Restoration (Ongoing) 

ALCOSAN, the City of Pittsburgh, PWSA and the U.S. Army Corps of Engineers have and continue 
to partner in the removal of direct stream inflows into PWSAôs combined sewer system in Sheraden 
Park.  With the completion of the rerouting of the combined sewer system from the culverted 
stream flowing through the park, the stream is being daylighted and will flow into a constructed 
wetland at its confluence with Chartiers Creek. Construction of the final phase of the project is 
currently underway. 

Woods Run 
WWTP Expansion 
Early Action 
Projects 
 

New Operation & Maintenance 
(O&M) Building 

ALCOSAN has constructed a new O&M Building located near the main entrance to the WWTP.  
This building has new maintenance shops, storage facilities, a laboratory, staff offices and locker 
rooms, and a visitor receiving area.  The new O&M Building replaces buildings that must be 
demolished for construction of new wet weather headworks and the expansion of primary treatment 
facilities proposed in the WWP. 

Pilot Disinfection Study 

ALCOSAN completed an engineering evaluation and pilot study of alternative wastewater 
disinfection processes, such as ultraviolet radiation and chlorination, for the WWTP secondary 
effluent and primary sedimentation effluent.  This study advanced the concept development of 
disinfection alternatives for selection and design of new disinfection facilities as part of the 
proposed WWTP expansion.  

Vehicle Maintenance Garage 
To make room for the proposed wet weather headworks, ALCOSAN recently completed 
construction of a new vehicle maintenance garage. Once in full use the existing vehicle 
maintenance garage can be demolished to prepare for the headworks expansion.   
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11.2.4 Regional Flow Optimization Strategy and Preliminary Planning 

During Phase 1 of the IWWP, ALCOSAN will work jointly with its customer municipalities to 
assess the effectiveness of green infrastructure, stream inflow removal, I/I  reduction, and 
existing system asset management through preliminary planning and demonstr ation projects.  
As a part of its effort to adopt and maintain an affordable IWWP, ALCOSAN will take the lead, 
in cooperation with its municipal customers, to develop and implement regional I/I  reduction 
and green infrastructure measures in its service area, consistent with the approach described in 
Section 11.2.1: Flow Reduction Program.  This strategy will include goals of (1) maximizing 
peak flows managed while controlling flows to be conveyed and treated, (2) minimizing the 
need for expanded local and regional storage and conveyance and (3) rehabilitation of the 
regional collection system. The resulting regional flow optimization strategy will identify flow 
management measures to be adaptively incorporated into Phases 2 and 3. 

ALCOSAN will provide financial support for the regional flow optimization strategy, regional 
green infrastructure measures and I/I  reduction demonstration projects (which will require 
municipal matching funds), rehabilitation of inter-municipal trunk sewers and associated 
facilities under ALCOSANõs control and existing system optimization projects of up to $200 
million through 2024.  Priority consideration will be given to projects demonstrating the 
effectiveness of regional source reduction, especially: (1) green infrastructure measures within 
the municipalities, and (2) I/I projects within the municipalities (including rehabilitation work 
on inter -municipal trunk sewers under ALCOSANõs control).   

In consideration of the regional flow optimization strategy and flow reduction plans submitted 
by the municipalities, preliminary planning will determine the most cost-effective approach for 
IWWP projects.  The planned projects identified in Table 11-1 and schedules identified in  
Figure 11-11 may change.  Preliminary planning will establish the optimal means of obtaining 
600 mgd of wet weather treatment capacity and the basis of design for Phase 2 and Phase 3 
tunnel projects and the Upper Monongahela RTB, including any appropriat e downsizing and 
refined tunnel and consolidation sewer construction schedules.  The preliminary planning 
process is envisioned to include the following activities  and culminate in the issuance of a Basis 
of Design Report. 

¶ Evaluation of potential expansion of the main pumping station from 480 mgd to 600 
mgd 

¶ Establishing tunnel extent, alignment, and sizing refinements  

¶ Evaluation of wet weather and tunnel dewat ering pump station alternatives  

¶ Geotechnical investigations and assessments 

¶ Property evaluation and  assessment 

¶ Tunnel system hydraulics and surge analysis 

¶ Flow management and operational strategies, including  

o Locations and capacities of any tunnel cross-connections 
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o Cost effective improvements to optimize the existing tunnel storage and 
conveyance capacities 

o New and existing tunnel O&M and dual tunnel system optimization strategies  

¶ Evaluation of construction packaging and  project delivery alternatives  

11.2.5 Woods Run WWTP Expansion 

ALCOSAN will  expand the Woods Run WWTP wet weather treatment capacity to 600 mgd 
with a secondary treatment capacity of 295 mgd from its currently permitted full treatment 
capacity of 250 mgd.  As proposed, peak wet weather flows in excess of 295 mgd, up to an 
additional 305 mgd, would receive primary treatment and disinfection prior to discharge.  The 
phased implementation of the WWTP expansion presented in this section includes initially 
expanding primary (and total) wet weather treatment capacity to 480 mgd during Phase 1 by 
upgrading the existing main pump station , expanding the headworks capacity and increasing 
disinfection capacity .  During Phase 2, a separate Wet Weather Pump Station will be added with 
a capacity of up to 120 mgd, producing a total wet weather pumping ca pacity of 600 mgd.  
Expansion of secondary treatment capacity to 295 mgd is Phase 3 of the plant expansion.  

Table 11-3 summarizes ALCOSANõs approach for phasing expansion of the plantõs treatment 
capacities and Figure 11-2 illustrates the proposed wet weather process flow routing at the 
WWTP after the completion of all three phases.    

After Phase 1 of the IWWP, wet weather peak flows up to 480 mgd will be conveyed to the 
WWTP through the existing interceptor system  and the existing Main Pumping Station.  
Following Phase 1 and Phase 2, peak wet weather flows in excess of 250 mgd will  receive 
primary treatment and disinfection prior to discharge. The WWTP wet weather operating mode 
will be to transition into and out of second ary bypass operation as quickly as possible while still 
maximizing wet weather treatment.   
 
Following completion of Phase 2 of the IWWP, the Main Pump Station in combination with a 
new Wet Weather Pump Station will allow for a total sustained wet weather treatment capacity 
of 600 mgd.  The flow distribution between the two pumping stations will vary; however, the 
maximum flow from the Wet Weather Pump Station will be 120 mgd with the balance handled 
by the Main Pumping Station.  All pumped flows will receive primary treatment and 
disinfection prior to discharge.     
 

Table 11-3: Phasing the Woods Run WWTP Expansion  

Phase 
Primary Treatment 

Capacity (mgd) 

Secondary 
Treatment Capacity 

and Disinfection 
(mgd) 

Total Wet Weather 
Treatment Capacity 

(mgd) 

IWWP Phase 1 480  480 

IWWP Phase 2 600  600 

IWWP Phase 3  295  
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Figure 11-2:  Woods Run WWTP Expansion ï Wastewater Treatment Process Flow Diagram 
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Figure 11-3 illustrates  a conceptual layout for the recommended WWTP expansion in the IWWP 
which includ es the follow ing modified and new treatment process units: 
 
Main Pumping Station ð Replacement of the six raw sewage pumps will provide a minimum 
sustained pumping capacity of 480 mgd .  This work is complete. Flow meters will be retrofitted 
in the pump discharge lines during Phase 1 of the IWWP.  The raw sewage pumps discharge 
configuration will be modified during Phase 1 to contr ol flow distribution between the existing 
headworks and the new Wet Weather Headworks.  
 
Wet Weather Pumping Station ð Phase 2 of the IWWP includes a 120 mgd expansion of the total 
raw wastewater pumping capacity to generate a total of 600 mgd of sustained wet weather 
treatment capacity, in combination with the Main Pump Station .  While different options to 
achieve this pumping  capacity will be evaluated  during Phase 1, this WWP update assumes that 
the 120 mgd Wet Weather Pump Station will be constructed  to dewater the proposed Phase 2 
and Phase 3 regional tunnel segments.   
 
Wet Weather Headworks - New wet weather headworks, including screenings and grit removal 
process equipment, are proposed with a minimum sustained capacity of 360 mgd.  The existing 
headworks will remain in service with a capacity of 250 mgd and the flow distribution between 
the existing and the proposed wet weather headworks will be optimized to provide efficient 
and reliable operation.  The combined total wet weather capacity, with the existing headworks 
operating at 240 mgd (two raw sewage pumps running), provides a sustained preliminary 
treatment capacity of 600 mgd.  This work is included in Phase 1 of the IWWP for 
constructability and e conomic reasons.  In addition, the proposed process units will provide 
greater redundancy and operational flexibility to handle peak flows of up to 480 mgd between 
the existing headworks and new wet weather headworks at the completion of the IWWP.   
 
Primar y Treatment ð The existing nine primary sedimentation tanks provide a firm capacity of 
480 mgd with eight tanks in service at the proposed high -rate operation.  Modifications are 
proposed for wastewater flow routing to the primary sedimentation tanks to al low for 
construction of two new tanks during Phase 2 which will increase sustained process capacity to 
600 mgd.  
 
Secondary Treatment ð Two final settling tanks are proposed including plant conveyance 
modifications and a new return activated sludge (RAS) pumping station to provide a sustained 
secondary treatment capacity to 295 mgd.  The tanks will be added under Phase 3.  
 
Disinfection - New secondary effluent chlorination/dichlorination disinfection facilities with a 
sustained capacity of 295 mgd are proposed followed by post-aeration and discharge via a new 
plant outfall.  The secondary disinfection facilities will be constructed during P hase 1. 
 
Wet Weather Disinfection - Primary treated effluent flow exceeding secondary treatment 
capacity would be routed to the existing chlorine contact tanks which will be used for high rate 
disinfection.  The existing chlorination / dechlorination processes would be modified to provide 
up to 305 mgd capacity followed by  post aeration and discharge at a new outfall .  The existing 
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outfall would be abandoned, since it does not have sufficient  hydraulic capacity for a discharge 
of 305 mgd.    
 
Due to the one-time nature of the modifications to the existing chlorine contact tanks the 
process capacity would be expanded to 305 mgd during Phase 1, necessary for the Phase 2 
expansion to 600 mgd of sustained treatment capacity.  
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Figure 11-3: Recommended WWTP Expansion Conceptual Site Plan  
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11.2.6 Regional Tunnel and Dewatering Pump Station 

The ALCOSAN IWWP includes a new regional CSO conveyance/storage tunnel with 
associated structures, and consolidation  sewers. The tunnel design is still subject to 
modification as part of preliminary planning, which will also evaluate a wet weather pump 
station that would increase the total raw wastewater pumping capacity to 600 MGD.  The 
sections which follow assume that the additional pumping capacity would be provided via a 
tunnel dewatering pump station.  The proposed ALCOSAN regional tunnel parallels the 
existing deep tunnel interceptor system along each of the three main rivers, terminating in the 
vicinity of the Woods Run WWTP.   A preliminary tunnel alignment is shown in Figure 11-4.  
The proposed tunnel would convey/store excess wet weather combined sewage to a terminal 
tunnel dewatering pump station that pumps flows to treatment during and after wet weather 
events.  
 

The Allegheny River tunnel segment would begin near Point of Connection (POC) A-42 and 
would convey inflow to a new junction shaft  at the upstream end of the Ohio tunnel segment 
near POC O-39.  The Monongahela River tunnel segment would begin near POC M-29 and 
would convey inflow to this same junction shaft near POC O -39.  The Ohio River tunnel 
segment conveys flows from the two upstream tunnel segments and other inflows to a 
proposed junction shaft at the Woods Run WWTP.  The Ohio River tunnel segment also 
includes tunnel crossings under the Ohio River to convey flows from  up to POC C-04 in the 
Chartiers Creek and from POC O-14E/W in the Saw Mill Run basin.  The WWTP junction shaft 
would convey flows to the deep tunnel dewatering pump station.  The Ohio, Allegheny and 
Monongahela River tunnel segments are described in further detail in Sections 11.2.7, 11.2.8, 
and 11.2.9, respectively.  
 

As part of the FMP, facilities required to control overflows along the exiting Saw Mill Run 
interceptor will be evaluated in light of municipal flow reduction and integrated planning 
efforts currently underway.  If necessary, a future tunnel serving the Saw Mill Run planning 
basin could be tied into the upstream end of the river crossing tunnel at POC O-14E and O-14W.   
Similarly, Final Measures facilities necessary to control remaining overflows in the Upper 
Monongahela and Turtle Creek Basins will be evaluated following IWWP  implementation and 
post construction monitoring, with  the Monongahela River tunnel segment extending upstream 
to near POC M-51 as a possibility. 
 

The proposed regional tunnel is 14 feet in diameter, and may be subject to future refinement .  
The portion of  the regional tunnel included in the IWWP would total about 1 5 miles with a 
volume of up to 90 MG.  The regional tunnel will vary from 35 to 55 feet deeper than the 
existing deep tunnel interceptor, with a constant 0.1% slope and a downstream invert elevat ion 
of about 565 feet.   
 

Along the tunnel , certain groupings of CSO outfall s were selected for conveying excess wet 
weather flow via consolidation sewers to the new regional tunnel.  These groupings were 
selected to address the largest overflows by volume and also to provide an enhanced level of 
control to CSO outfalls which are directly impacting Sensitive Areas.  The consolidation  sewers 
would be constructed using either open-cut or trenchless tunneling methods.  New  regulator 
structures and connector sewers will be located upstream or downstream of existing regulator 
structures for conveying flow to new consolidation sewers, and modifications will also be made 
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to some existing regulator structures.  These òconsolidated flow groupsó and associated 
conveyance improvements are shown on Figure 11-4.  All conveyance routes are prelimi nary 
and will depend in part on the final drop shaft locations and the final alignment of the regional 
tunnel.  The conveyance pipes to the new regional tunnel are sized to convey all excess wet 
weather flows to the regional  tunnel drop shaft in the typical  year.   
 
To manage costs, excess flows from CSOs which have smaller annual overflow volume and /or 
less frequent discharges are not tied into the regional tunnel.  Instead these smaller CSOs are 
controlled to the extent needed to not preclude attainment w ith water quality standards.   The 
regulator modifications proposed in the plan for these smaller outfalls are non -structural 
modifications like adjusting or removing tipping gates or adjusting orifice openings.  
 

For wet weather events that cannot be fully captured by the tunnel system, overflow s will occur  
through the existing outfalls and through several new relief outfalls along the proposed tunnel 
which act to ensure that the tunnel does not worsen current floo ding in the existing collection 
system.  Controls for the outfalls which directly impact Sensitive Areas are designed to 
eliminate overflows during the typical year , except for the A-67 outfall which will be designed 
to overflow once during the typical yea r.  
 

Tunnel Construction 

The proposed regional tunnel will be constructed in rock using a tunnel boring machine (TBM).  
A two -pass TBM method is assumed for tunnel construction.  The first pass would consist of 
excavation of rock, with an initial tunnel su pport system typically consisting of rock bolts, and 
possibly mesh and shotcrete depending upon groundwater inflows and the nature and 
behavior of the rock during excavation.  The second pass would consist of the final permanent 
lining of cast in place concrete installed along the length of the tunnel.   
 

Secondary structures are needed to convey flow from the collection system into the CSO tunnel.  
Secondary structures include new or modified CSO regulating structures, and near -surface 
consolidation sewers which collect flow from two or more CSO regulators  to a tunnel drop 
structure.  Drop shafts serve as the vertical connector between the near-surface collection 
system and the deep tunnel storage.  Drop structures will contain a CSO vortex structure which 
collects and conveys flow vertically to a CSO drop shaft, where flow drops to a deaeration 
chamber, and flows through a horizontal connector (or adit) which brings flow directly into the 
tunnel.  A total of 19 drop shafts are proposed for the regional tunnel, shown in Figure 11-4.    
 

The existing regional tunnel interceptor will use the proposed regional tunnel as a relief sewer 
to convey combined sewage to the WWTP using several cross connections between the two 
tunnels.  These connections, shown in Figure 11-1, function similarly to the connection of 
surface structures to the regional tunnel.  Flow will leave the existing tunnel through a primary 
control structure and enter a secondary vortex structure, upon which it will be conveyed 
vertically through a drop shaft, into a deaeration chamber and finally through an adit and into 
the new tunnel.  
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Figure 11-4: Proposed Regional Tunnel Extent for Interim Measures Wet Weather Plan 
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Background Geology Investigation 

Geology plays an important role in selecting a tunnel alignment and in making assumptions 
regarding tunnel construction.  Preliminary planning assumptions proposed tunneling in sound 
rock to increase the likelihood of consistency in excavation.  The proposed tunnel is assumed to 
be in Pennsylvania bedrock consisting of shale, sandstone and limestone.  Preliminary 
investigations of the soil -rock interface elevations, locations of coal layers as a geologic reference 
point, and presence of less structurally preferred layers of rock have indicated no fatal flaws for 
tunnel construction with a tunnel boring machine within the proposed tunnel extent.   
 
Construction of the existing ALCOSAN deep tunnel interceptor provided geotechnical 
evaluations of the subsurface conditions along portions of the proposed new tunnel alignment 
with supplemental information provided through  other state and national geologic 
investigations w ithin the ALCOSAN service area.   This research information is valuable in 
conceptual planning ; however, due to the advances in boring investigation methods and 
modern construction, more and different types of data will be needed to evaluate the rock 
conditions required for a TBM tunnel investigation.  Additional subsurface investigation will be 
required along the project tunnel alignments . This investigation will be implemented as a 
phased program.  
 
Tunnel Dewatering Pump Station  

The planning concept for the regional tunnel conveyance system is to convey captured flow to 
the Woods Run WWTP for treatment.  Therefore, the Tunnel Dewatering Pump Station needs to 
be located at the lower end of the system, which is at the WWTP and approximately 150 feet 
below grade.  Pump stations of this depth are typically circular in design configuration and 
constructed within a vertical shaft.  This shaft could also serve as the launching shaft for the 
tunnel boring machine.  However, considering the need for a shaft near the WWTP for junction 
of the regional tunnel and a proposed tunnel crossing of the Ohio River to the Chartiers Creek 
planning basin, the pump station will likely be constructed separately from the junction shaft 
for hydraulic design considerations.  
 
Ideally, the Tunnel Dewatering Pump Station will be located within ALCOSANõs currently 
owned propertie s.  One potential location within the existing WWTP site is near the Main 
Pumping Station as shown on Figure 11-3.  This location aligns well with the conceptual tunnel 
routing and allows for a direct pumping route to the proposed wet weather headworks.  
However, this site area currently has several underground utilities, including the Ohio River 
Interceptor, process drains, and medium voltage electrical duct banks, that conflict with and 
present challenges to construction of a deep tunnel dewatering pump station.  Other locations 
in the WWTP site and nearby properties will be explored during preliminary  planning for t he 
regional tunnel system and WWTP expansion. 
 
The Tunnel Dewatering Pump Station as proposed will have a firm capacity of up to 120 MGD 
to convey flows from the regional tunnel to the headworks for treatment during wet weather 
events and to dewater the tunnel for treatment after the end of an event.  This capacity will also 
provide the additional pumping capacity needed to augment the 480 MGD Main Pumping 
Station capacity.  The combined sustained capacity of the Tunnel Dewatering Pump Station and 
the upgraded Main Pumping Station is 600 MGD which matches the planned WWTP wet 
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weather treatment capacity.  Other components and features of the Tunnel Dewatering Pump 
Station include the following:  

 

¶ The WWTP distributed control system will be extended to the Tunn el Dewatering Pump 
Station to coordinate its operation with the Main Pumping Station  

¶ Odor control will be extended from existing facilities on the plant site, or otherwise 
provided in the new facilities.  

¶ The pump station will be sized to dewater the tunnel in two days based on the largest 
event in the typical year, with shorter dewatering times for smaller events.  

Operation 

The proposed regional tunnel is to be used for storage and conveyance of combined sewage.  
New or modified CSO regulators will be designed to divert flow (up to some limit) from trunk 
sewers into the new tunnel via a drop shaft structure, with use of consolidation sewers to 
combine flow from multiple CSO regulators into a single drop shaft.   Based on the operating 
scheme currently envisioned, untreated overflows will be conveyed through existing outfall s, or 
through tunnel relief outfalls to ensure the tunnel hydraulic grade lines have no adverse impact 
on upstream municipal systems. Based upon the operating scheme currently envisioned, the 
new tunnel will also act as a relief to the existing interceptor  system, by accepting flows from 
that interceptor by way of several cross connections between the two tunnels.  
 
As under present conditions, it is assumed that normal operation of the existing interceptor 
system will be based on maintaining a constant main pump station wet well elevation. During a 
wet weather event as the hydraulic grade line (water surface) rises in the existing interceptor, it 
will reach the cross-connection elevation and spill from the existing interceptor to the new 
tunnel. Flow will a lso enter the new tunnel via new drop shafts.  Flow entering the regional 
tunnel will be controlled with either a  passive or active control approach, which is yet to be 
determined . Passive control has been assumed for all planning purposes, but either approach 
will require measures to mitigate transient flow  conditions which can occur during rapid filling 
of deep tunnel systems.   
 

Operation of the proposed regional tunnel in wet weather would be dependent on the 
magnitude of the wet weather event.  Small w et weather events would be conveyed by the 
existing interceptor if the hydraulic grade line (HGL) stays below the elevation of the cross-
connections to the proposed tunnel, and if all wet weather flows can be handled by existing 
interceptor regulators and drop shafts.  Under these conditions, flows would be pumped to the 
existing headworks and potentially the wet weather headworks of the Woods Run WWTP with 
the existing pump station.  When flows approach the secondary treatment capacity the plant 
will switc h to wet weather operations.  The secondary bypass will be activated when flows 
exceed the secondary treatment capacity.  
 
Larger wet weather events will send excess wet weather flow to the new tunnel by way of the 
new drop shafts and through the cross connections to the existing tunnel .  As the tunnel begins 
to fill, if the existing pump station is pumping less than 480 MGD , the dewatering pump station 
will begin supplemental pumping as soon as possible to maximize the use of the available 
treatment capacity at the WWTP.    
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For some of the largest wet weather events when the main pump station wet well elevation 
cannot be maintained at its normal constant elevation , the hydraulic grade lines in the two 
int erceptors will rise above the point where overflows may occur.  Overflows will  occur from 
the existing CSO outfalls and via one or more relief outfalls  along the proposed tunnel .   
 

11.2.7 Ohio River Tunnel and Facilities  

Controls along the Ohio River are conveyance based, predominantly consisting of a segment of 
the ALCOSAN regional tunnel with associated structures, shafts and consolidation sewers that 
carry excess wet weather combined sewer flows to the tunnel drop shafts.  The controls also 
include adjustments to a number of existing regulators to maximize conveyance to the existing 
interceptor drop shafts, thereby reducing overflow frequency.  This tunnel segment may also 
include a tunnel relief outfall at the downstrea m end, and one cross-connection to the existing 
tunnel at the upstream end.  In addition, the Ohio River tunnel segment will have connections 
to the Chartiers Creek and Saw Mill Run basins via tunneled river crossings. A preliminary 
alignment of the Ohio R iver tunnel segment and associated controls is shown in Figure 11-5. 
 
Regional Tunnel 

The Ohio River segment of the ALCOSAN regional tunnel will begin at a proposed junction 
shaft near ALCOSAN structure O -39 and continue downstream, paralleling the existin g deep 
tunnel interceptor until it reaches a proposed junction shaft at the Woods Run WWTP.  The 
WWTP junction shaft would also receive flows from tunneled river crossing to Chartiers Creek 
and would convey the combined flows to the up to 120 MGD deep tunnel dewatering pump 
station.  The tunnel segment will convey excess wet weather flows from two drop shafts and 
from at least one drop shaft cross-connection with the existing interceptor.  
 
At the upstream end of this segment, the regional tunnel will also receive flow from the 
Allegheny and Monongahela tunnel segments.  In addition, the Ohio River tunnel segment will 
receive flows via a tunneled river crossing connection to the Saw Mill Run basin. As part of the 
FMP, a future tunnel serving the Saw Mill Run planning basin could be tied into the upstream 
end of this river crossing tunnel at POC O-14E and O-14W, if necessary.  A summary of the 
drop shafts for the Ohio River tunnel segment is included in Table 11-4.  Points of connection 
shown in red correspond to outfalls which are directly impacting Sensitive Area.  
 
Ohio River Crossing to Saw Mill Run Basin 

The Ohio River Tunnel Segment crosses the river to connect to the Saw Mill Run Basin near 
ALCOSAN structure s O-14E and O-14W, and will collect flows from the O -14E and O-14W 
points of connection. The river crossing may be constructed with a TBM as an extension of the 
Ohio River tunnel segment or may be constructed with  other methods. The construction 
method and configuration of the river crossing connection will be addressed in the Preliminary 
Basis of Design Report. The need for the Saw Mill Run tunnel will be re -examined in the future 
when the FMP needed to achieve full compliance must be identified.   
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Ohio River Crossing to Chartiers Creek Basin 

The Ohio River Tunnel Segment crosses the river to a point in the Chartiers Creek Basin near 
ALCOSAN access shaft O-07, and will receive flows from two drop shafts . One drop shaft will 
serve the O-06 point of connection and the other will relieve flows from the existing Chartiers 
Creek interceptor via a new connection to shaft O-07. The river crossing will  likely be 
constructed wi th a TBM as an extension of the Ohio River tunnel segment.  
 

Table 11-4: Ohio River Tunnel Segment Drop Shafts 

Flow Group 
ALCOSAN 

Points of Connection Served 
Drop Shaft Capacity1 

(MGD) 

O-062 O-06 TBD4 

O-072 Interceptor Relief Connection 670 

O-27 O-27 220 

MR_CF11 O-39, O-40, O-41 60 

O-14E/O-14W3 Interceptor Relief Connection 50 

1 Based on peak flow during Typical Year model simulations 
2 Portion served by the Chartiers Creek River Crossing  
3 Portion served by the Saw Mill Run River Crossing 
4 To be determined as part of Preliminary Planning and included in the Preliminary 
Basis of Design Report 

 

Consolidation and Connector Sewers 

Consolidation and connector sewers will convey excess wet weather flows (which exceed the 
capacity of connections to the existing interceptor) to the regional tunnel drop shafts  as shown 
in Figure 11-5. Controls for O-40 and O-41 are sized to eliminate overflows in the typical year as 
they are directly impacting a Sensitive Area.  
 
Flows from Saw Mill Run POCs O-14E and O-14W will be conveyed via a nearby drop shaft 
and tie into the Ohio River tunnel segment near O-39.  
 
The most upstream drop shaft serving the Chartiers Creek basin is in the vicinity of ALCOSAN 
access shaft O-07 and will not receive flow from one or several POCs like most other drop 
shafts.  Instead, the drop shaft will relieve the existing Chartiers Creek interceptor when flows 
exceed the existing interceptor capacity . A new junction chamber will receive wet weather flows 
from the O-07 shaft and direct them to the new tunnel drop shaft, and may be designed to 
accommodate two other influent pipes that could be connected in the future. The fi rst influent 
pipe would be a parallel Chartiers Creek relief interceptor.  The second would be a wet weather 
relief sewer serving sewersheds O-01 through O-05B. Such a future connection would handle 
excess wet weather flows from the southern portion of the  Lower Ohio basin (POCs O-01 
through O -05 plus O-05A and O-05B).  
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The other proposed drop shaft serving the Chartiers Creek basin is near ALCOSAN structure 
O-06. Flow to this proposed drop shaft will be conveyed by gravity in dry weather conditions.  
As currently envisioned, wet weather flows will be conveyed to the proposed drop shaft by a 
new pump station  located near the existing Robb Street Pump Station, as seen in Figure 11-5.  
The new pump station  near O-06 wil l replace both the Ella Street Pump Station and the Robb 
Street Pump Station. As part of the advanced planning process, the alternatives for conveying 
flow to this drop shaft will be revisited and modifications may be submitted for Agency 
approval .   
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Figure 11-5: Ohio River Tunnel Segment  
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11.2.8 Allegheny River Tunnel and Facilities  

Controls along the Allegheny River are conveyance based, predominantly consisting of a 
segment of the ALCOSAN regional tunnel with associated structures, shafts and consolidation 
sewers that carry excess wet weather combined sewer flows to the tunnel drop shafts.  The 
controls also include adjustments to a number of existing regulators to maximize conveyance to 
the existing interceptor drop shafts, thereby reducing overflow frequency.  This tunnel segment 
may also include a tunnel relief  outfall at the upstream end, and several cross-connections to the 
existing tunnel.  A  preliminary alignment of the Allegheny River tunnel segment and associated 
controls is shown in Figure 11-6. 
 
Regional Tunnel 

The Allegheny River segment of the ALCOSAN regional tunnel will begin at a proposed shaft 
near ALCOSAN structure A -42 and continue downstream, paralleling the existing deep tunnel 
interceptor until it reaches a proposed junction shaft near ALCOSAN structure O -39. The 
segment will likely be constructed in two different tunneling reaches with a n intermediate  
construction shaft. The entire Allegheny River  tunnel segment will convey excess wet weather 
flows from ten drop shafts and from several cross-connections with the existing interceptor.  A t 
the downstream end of this segment, the regional tunnel will connect to the Ohio River tunnel 
segment.  A summary of the Allegheny River drop shafts is included in Table 1 1-5.  Points of 
connection shown in red correspond to outfalls which are directly impacting Sensitive Area.   

Table 11-5: Allegheny River Tunnel Segment Drop Shafts 

Flow Group 
ALCOSAN 

Points of Connection Served 
Drop Shaft Capacity1 

(MGD) 

UA_A-42 A-42 1340 

UA_A-41 A-41 500 

UA_CF04 
A-69, A-70, A-71, A-72, A-73, A-74, 

A-75, A-76, A-77, A-78 
430 

UA_A-68 A-68 170 

MR_CF04 A-29, A-29Z 110 

MR_A-22 A-22 500 

LNA_CF10 / 
MR_CF36 

A-60, A-61, A-62, A-64, A-65, A-67 210 

MR_CF34 A-56, A-58 120 

MR_CF32 A-47, A-48 130 

MR_O-43 O-43 12 

1Based on peak flow during Typical Year model simulations 
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Figure 11-6: Allegheny River Tunnel Segment , Part 1 of 2 
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Figure 11-6: Allegheny River Tunnel Segment, Part 2 of 2  

 



ALCOSAN Clean Water Plan 
Section 11 ï Interim Measures Wet Weather Plan 

 

 

 11 - 41 

Consolidation and Connector Sewers 

Consolidation and connector sewers will convey excess wet weather flows (which exceed the 
capacity of connections to the existing interceptor) to the regional tunnel drop shafts  as shown 
in Figure 11-6.  Controls for  consolidation group LNA_CF10 (A -62, A-64, A-65 and A-67) and 
O-43 are sized to eliminate overflows in the  typical year  as they are directly impacting a 
Sensitive Area.  

11.2.9 Monongahela River Tunnel and Facilities  

Controls along the Monongahela River are conveyance based, predominantly consisting of a 

segment of the ALCOSAN regional tunnel with associated structures, shafts and consolidation 

sewers that carry excess wet weather combined sewer flows to the tunnel drop shafts.  The 
controls also include adjustments to a number of existing regulators to maximize conveyance to 

the existing interceptor drop shafts, thereby reducing overflow frequency.  This tunnel segment 

may also include a tunnel relief outfall at the upstream end and a cross-connection to the 
existing tunnel. A preliminary  alignment of the Monongahela River tunnel segment and 

associated controls is shown in Figure 11-7. 

Regional Tunnel 

The Monongahela River segment of the ALCOSAN regional tunnel will begin at a proposed 
shaft near ALCOSAN structure M -29 and continue downstream, paralleling the existing deep 

tunnel interceptor until it reaches a proposed junction shaft near ALCOSAN Struct ure O-39.  

The tunnel segment will convey excess wet weather flows from four drop shafts and from the 
cross-connection with the existing interceptor .  At the down stream end of this segment, the 

regional tunnel will con nect to the Ohio River tunnel segment.  If necessary, as part of the FMP, 

a future extension of the Monongahela River tunnel could extend up to near M-51, conveying 
flow from several drop shafts and a cross-connection to where it will tie into the first 

Monongahela River tunnel segment. A summ ary of the Monongahela River drop shafts is 

included in Table 11-6 below.  Points of connection shown in red correspond to outfalls which 

are directly impacting Sensitive Areas.  

Table 11-6: Monongahela River Tunnel Segment Drop Shafts 

Flow Group 
ALCOSAN 

Points of Connection Served 
Drop Shaft Capacity1 

(MGD) 

MR_CF19 M-15Z, M-15, M-16, M-17, M-18 170 

MR_CF07 M-19, M-19B 180 

MR_CF20 M-20, M-21, M-22 50 

M-29 M-29 420 

 
1Based on peak flow during Typical Year model simulations 
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Figure 11-7:  Monongahela  River Tunnel Segment  
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Consolidation and Connector Sewers 

Consolidation and connector sewers will convey excess wet weather flows (which exceed the 
capacity of connections to the existing interceptor) to the regional tunnel drop shafts as shown 
in Figure 11-7.  Controls for consolidation group MR_CF20 (M -20, M-21 and M-22) and M-18 are 
sized to eliminate overflows in the typical year as they are directly impacting a Sensitive Area.  
  

11.2.10 Upper Monongahela CSO Retention Treatment Basin 

Controls in the Upper Monongahela basin include a CSO retention treatment basin (RTB), a 
consolidation sewer and associated regulator modifications . A preliminary l ocation for the RTB 
and associated conveyance is displayed in Figure 11-8. These improvement s are sized to control 
the M-42, M-43 and M-44 CSOs, but may be sized to also accommodate future control of the  
M-45 and M-49 CSOs via a future extension of the consolidation sewer and expansion of the 
RTB. Controls for outfall M -43 will be sized to eliminate overflows in the typical year as it is 
directly impacting a Sensitive Area. The preliminary sizing described below assumes all 
upstream municipal source reduction measures are not constructed. However, the need for this 
project and is sizing may change significantly before proceeding with preliminary design 
depending on municipal flow reduction efforts and regionalization.  
 
The RTB will p rovide screening, settling, floatables control via fixed baffles, and disinfection of 
combined sewage. Coarse screens located upstream of the influent pumps for the storage basin 
will remove the larger solids and debris from the flow stream. ALCOSAN shall provide a 
preliminary basis of design for this structure as part of the preliminary basis of design r eport 
due October 1, 2020. 
 
For small storm events which do not fill the RTB, captured flow and solids which remain in the 
RTB after the event shall be pumped back to the existing interceptor when the basin is 
dewatered after an event.  For larger storm events that fill the RTB, the basin will begin 
operating in a flow through treatment mode  and will discharge disinfected effluent to the 
Monongahela River through a new outfall .  As with smaller events, captured flow and solids 
which remain in the RTB after the event shall be pumped back to the existing interceptor after 
the event.  Flow in excess of the pumping and t reatment capacity will be diverted  around the 
RTB without disinfection, likely discharging to the Monongahela River through a new outfall 
which also conveys the RTBõs treated effluent.   
 
.   
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Figure 11-8:  Monongahela  Retention Treatment Basin  Facility  
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11.2.11 Interim Measures Wet Weather Plan Performance 

This section summarizes the anticipated performance of ALCOSANõs IWWP.  Despite regional 
affordability constraints, the IWWP makes substantial progress towards CWA  goals, which will 
be fully realized following implementation of the subsequent phases.  The IWWP establishes a 
strong foundation for meeting all established objectives by focusing on priority improvements 
that allow for cost-effective adaptive expansion.   
 
Since municipal wet weather projects in the service area have not yet been decided upon and 
the regionalization on intermunicipal trunk sewers is in progress, the performance presented 
and described in this section are based on future flow projections with no municipal 
improvements or flow reduction.   The expected performance of the IWWP will be updated in 
the future after municipal projects have been determined, municipalities have entered into 
enforceable flow reduction agreements, and ALCOSAN has identified priority projects to 
control overflows along transferred sewers .  
 

Reduced CSO and SSO Discharge Volumes  

Under the IWWP, ALCOSAN and municipal CSO discharge volume is projected to decrease 
from 9.3 billion gallons per typical year (projected future baseline conditions) to 2.7 billion  
gallons.  Figure 11-9 presents the substantial overflow reduction progress that will be 
accomplished, showing  total annual untreated CSO and SSO volume discharged from 
ALCOSAN and municipal outfalls combined.     
 

Figure 11-9: Overflow Volume Reduction Comparison for Interim Measures Wet Weather Plan 
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Enhanced Control of CSOs that Directly Impact Sensitive Areas 

The IWWP provides a higher level of control to fifteen CSOs that discharge directly to Sensitive 
Areas.  CSOs discharging to these areas are controlled to zero overflows/typical year or are re -
located downstream of the Sensitive Area.  Figure 11-10 shows the outfal ls which directly 
impact sensitive areas and the volume of overflow associated with these outfalls for the typical 
year. 

 
Figure 11-10: Sensitive Area CSO Volume Analysis for Interim Measures Wet Weather Plan 

 

 
As the performance results presented within this sub -section show, the IWWP will achieve 
significant overflow reduction and initiate s a long-term implementation strategy focuse d on 
cost effective and adaptive compliance with CD requirements .  Since municipal flow reduction 
and regionalization impacts have not yet been integrated into the regional WWP, t he IWWP is 
premised on adaptive implementation , as described in Section 11.3.7.  ALCOSANõs phased and 
adaptive implementation framework will provide the flex ibility necessary to integrate GSI and 
other source controls into the IWWP and subsequent phases of the WWP, as appropriate.   
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11.3 Implementation Plan 

This section details ALCOSANõs plan for the successful delivery of the IWWP by December 31, 
2036; and ALCOSANõs adaptive management strategy for the development of subsequent 
phased improvements.  
 

11.3.1 Implementation Schedule  

This section describes the proposed implementation schedule for the overflow control projects 
included in the IWWP.  It also describes the basis of the schedule and identifies several factors 
that can affect the implementation schedule.  Figure 11-11 shows the implementation schedule 
for the overflow control projects as included in the key described in Section 11.2.  

ALCOSANõs implementation of the IWWP will proceed in an adaptive fashion in regards to 
flows contributed by its customer municipalities. As described in Section 9.3, prior  municipal 
orders (COA or ACO) require d the development of MFS to evaluate alternatives for elimination 
of SSOs and control of CSOs from municipal sewer systems.  Those MFS were submitted to the 
regulatory agencies in July 2013 and largely reflect increased conveyance to the ALCOSAN 
system at a total cost of more than $500 million.  Since that time the following developments 
which impact those projects have brought uncertainty to when and if those projects will be 
implement ed: 

¶ Another round of municipal orders has granted municipalities additional time to 
evaluate source reduction opportunities;  

¶ The agencies have mandated that ALCOSAN establish flow targets for the customer 
municipalities  which could result in significant re ductions in the municipal flow 
projections used to size ALCOSAN conveyance and facilities; and 

¶ 200 miles of inter-municipal trunk sewers are proposed to be transferred to ALCOSAN 
along with responsibility for needed improvement projects.  

As a result, ALCOSANõs implementation of the IWWP will initially  proceed using future  flow 
rate projections at each ALCOSAN POC as reflected in the municipal feasibility studies .  Such 
projections will be used by ALCOSAN to establish the initial basis of design for proposed 
ALCOSAN improvements  in the IWWP. However, based on the many adaptive management 
provisions within the IWWP and the modified CD, ALCOSAN will update that basis of design 
in the future  as specific municipal projects are identified and municipal flow reduction 
commitments are memorialized.      
 
The implementation schedule presumes that the PaDEP will approve ALCOSANõs 537 Special 
Study and issue a Part 1 National Pollutant Discharge Eliminat ion System (NPDES) permit by 
February 2018, and that the permit will reflect: a secondary bypass; high rate operation of the 
primary clarifiers ; and a new outfall with effluent limits established in accordance with the 
proposed concept described in Section 11.3.2.  
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Figure 11-11:  Schedule of Activities for ALCOSANôs Interim Measures Wet Weather Plan 

 

 

Project

Note: The WWTP expansion schedule and packaging of projects will be 

updated as part of Plant Programming.

Woods Run Wastewater Treatment Plant Expansion 

    Main Pump Station (Phase 1)

    Wet Weather Headworks (Phase 1)

    Disinfection (Phase 1)

    Wet Weather Disinfection (Phase 1)

    Primary Treatment Sedimentation Basins (Phase 2)

    Secondary Treatment (Phase 3)

Preliminary Planning (Phase 1)
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Note: The schedules for each project which follows will be updated as 

part of Preliminary Planning based on delivery strategy, property 
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Wet Weather Pump Station (Phase 2)
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Schedule Factors 

The foundation for the implementation schedule is the IWWP described in this  
Section 11.  Recognizing the implementation schedule is for planning purposes, unexpected 
events and uncertainties will require that this schedule be adjusted accordingly.  The following 
list summarizes a range of uncertainties that may affect the implementation schedule: 

¶ Changes to the Clean Water Act, National CSO policy; USEPA or PaDEP rules, 
regulations, or water quality standards  

¶ Changes to ALCOSANõs NPDES permits  

¶ Future judicial or administrative orders  

¶ Timing of land acquisition, permits and approvals for construction  

¶ Findings of preliminary design  

¶ Escalation of costs 

¶ Fluctuation of labor and material markets  

¶ Unforeseen construction issues 

¶ Changes to funding capacities and mechanisms 

¶ Changes to the assumed municipal improvements, municipal source control 
commitments, and the ultimate scope of regionalization  could require modifications to 
particular components of the IWWP. 

Throughout implementation of the IWWP, the schedule will be monitored and adjusted 
through periodic reviews to incorporate new data and assess impacts on all steps of the capital 

improvements.  This is further described in Section 11.3.7: Adaptive Management. 

 

11.3.2 Operation and Maintenance 

ALCOSAN has a comprehensive operation and maintenance (O&M) program to ensure 
consistent and reliable operation of the existing collection and treatment system.  This program 
has been documented as complying with the CSO policy requirements for Nine Minimum 
Controls and numerous other CD requirements that go beyond the Policy.  This sub-section 
briefly summarizes the current O&M program and how that program will be updated as the 
Wet Weather Plan is implemented.  In addition, since the WWP includes a proposed bypass of 
the secondary treatment process during some wet weather events, this sub-section describes the 
required wet weather routing plan for future operation with the bypass.  
 
Current Operation and Maintenance Program 

ALCOSANõs current O&M program consists of the following: 

Operation & Maintenance Manuals  ð In accordance with paragraph 8 of Appendix I of the CD, 
ALCOSAN maintains two libraries at its treatment plant as central locations for current O&M 
manuals for equip ment considered critical to its operations, including operation of the main 
sewage pumps and other pumps.  In addition, manuals regarding specific pump operations are 
available at ALCOSANõs remote pump stations.  The manuals are catalogued in a computerized 
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data base to provide ready access and location information.  For new equipment, vendors must 
supply operating instructions, a maintenance summary, description and frequency of 
maintenance activity, lubricant list, and recommended spare parts. ALCOSAN has  a procedure 
for cataloging and disseminating these manuals to the two on-site libraries and other 
appropriate locations.  In addition, as new equipment is acquired, procedures are in place to 
add data to ALCOSANõs computerized maintenance management database and to place 
recommended spare parts into inventory.  

MP-2 Automated Operation and Maintenance Management System - The MP-2® system is an 
automated O&M management system that develops work orders, documents and archives field 
maintenance activities, and produces reports for managerial staff.  The primary use of the 
system is to schedule and manage preventive maintenance activities and ensure that complaints 
and needs observed in the field are resolved in a timely manner.  Observed conditions, 
problems and corrective actions at critical facilities in the ALCOSAN conveyance system are 
documented and entered into the Regional Conveyance Interceptor (RCI) Data Retrieval System 
using an automated bar-code system known as the Dolphin® System.  Automated preventive 
maintenance reports for ALCOSAN facilities are generated by the MP-2 system on a trimester 
basis in January, May and September.  Both the MP-2® and RCI Data Retrieval systems are used 
to prepare monthly, quarterly, semiannual and annual reports for reg ulatory agency review and 
compliance.  The system also is used to conduct trending analyses for key operational 
parameters of the system, including the frequency, duration and volume of overflows.  

Revised Nine Minimum Control Plan  ð ALCOSAN submitted the R evised Nine Minimum 
Control Plan on February 17, 2009.  The most recent agency review comments were received in 
June 2011.  ALCOSAN responded to all agency comments in July 2011 but a formal approval of 
the Plan has not been received from the agencies. The Plan describes ALCOSANõs 
implementation of the Nine Minimum Controls (NMC) in accordance with USEPA guidance 
documents.  ALCOSAN continues to employ the NMC practices documented in this Plan.   

Sewage Treatment Plant Wet Weather Operating Plan ð ALCOSANõs Wet Weather Flow 
Sewage Treatment Plant Operating Plan was approved by USEPA in its letter of February 2, 
2009, and a revised Operating Plan was approved by USEPA in its letter of June 11, 2009.  This 
Plan documents ALCOSANõs compliance with paragraphs 23 (Operation of Plant Influent 
Pumps) and 24 (Sewage Treatment Operating Plan) of the CD.  The Operating Plan is not 
intended to be an explanation of ALCOSANõs wastewater treatment process, but rather is 
focused on the operating plan to be used before, during and after wet weather flow events.  The 
Operating Plan considers wet weather flow events to be events that increase flows to and 
through the regional conveyance system such as rainstorms or snow melt. ALCOSANõs 
Operating Plan also addresses responses at the treatment plant necessary during those periods 
in which the Ohio River elevation rises through the various flood stages, referred to in the 
Operating Plan as river elevation events. 

Operation and Maintenance Program Updates for Wet Weather Plan 

As required by the CD, ALCOSAN will prepare annual updates to the current O&M manuals to 
incorporate any new facilities which are part of the IWWP that have been placed into operation 
in the preceding year.  The annual updates will begin after the first proposed facilities from the 
IWWP are constructed and placed into operation, and will follow a two -step process: 
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Step 1: Proposed Operation and Maintenance Practices ð ALCOSAN will submit to USEPA and 
PaDEP, for review and approval , the proposed best management practices for the O&M of each 
facility that is placed into operation for the first time in the prior year.  The facilities are 
expected to be placed into operation in accordance with the sequence shown in the 
implementation schedule presented in Section 11.3.1.   

Step 2: Operation and Maintenance Manual Updates ð Upon approval by USEPA and PaDEP, 
ALCOSAN will incorporate the proposed best management practices in to its e current O&M 
manuals. 

In addition to the annual updates to the O&M manuals, ALCOSAN will make the following 
updates within six (6) months after placing tunnel segments, consolidation sewers and the 
retention treatment basin into operation. ALCOSAN will amend all applicable portions of 
submissions and databases required by the Appendices referenced in Section VI.F of the 
Amended Consent Decree to reflect substitutions or additions to the construction, operation 
and maintenance of the facilities. 

Lastly, ALCOSAN will update its O&M Plan to incorporate all inter -municipal trunk sewers 
and associated facilities, once they have been transferred to ALCOSAN. The O&M Plan revision 
may also propose modifications to the Consent Decree appendix which governs operation and 
maintenance of the conveyance and treatment system. 

Wet Weather Routing Plan 

Since the proposed expansion of the Woods Run WWTP includes a bypass of secondary 
treatment during wet weather, the CD requires a Bypass Demonstration in accordance with 
Appendix T and a Wet Weather Routing Plan in accordance with Paragraph 62 to be included 
in the WWP.  Section 9.2.5 summarizes the Bypass Demonstration for the WWTP in compliance 
with Appendix T and the Wet Weather Routing Plan is presented below.  

The anticipated specific actions for wet weather operation of the WWTP at up to 480 mgd under 
Phase 1 of the IWWP are as described below.  This preliminary plan is subject to refinement 
during the design phase of the WWP implementation:  

Prior to Wet Weathe r Event 

1. Inspect and verify raw sewage pumps in the Main Pumping Station are ready and set -
up for wet weather operation with pump discharges appropriately aligned to existing 
headworks and wet weather headworks.  A minimum of four pumps will be available 
for service. 
 

2. Prepare additional screening and grit removal process trains for wet weather operation; 
pre-fill screening channels and grit tanks and initiate operation.  
 

3. Prepare primary sedimentation tanks for wet weather operation; pre -fill tanks and 
initi ate operation.  Verify sludge blankets in the primary sedimentation tanks are low; 
pump down sludge blankets if necessary.  Separate waste activated sludge thickening 
facilities are proposed as part of the capital improvements so that co-settling of primar y 
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and waste activated sludge in the primary sedimentation tanks (current practice) is not 
performed during wet weather.  
 

4. Verify wet weather disinfection process is ready for service and pre -fill chlorine contact 
tank if necessary. 
 

5. Verify adequate number of aeration basins and final settling tanks are in service for 
operation at 250 mgd and similarly verify adequate secondary effluent disinfection is 
ready.  
 

During Wet Weather Event  

1. Operation of the Main Pumping Station will be automatically controlled based on water 
levels in the wet wells and flow monitoring feedback from the WWTP through the plant 
wide distributed control system.  The maximum wet weather flow pumped to the 
WWTP is 480 mgd under Phase 1 of the IWWP. 
 

2. As wet weather flow exceeds 250 mgd the secondary bypass will be initiated along with 
the wet weather disinfection process.  Automatic flow controls will maintain flow to 
secondary treatment at 250 mgd throughout the wet  weather event.  Operational 
experience will determine optimum process operating conditions for the aeration basins 
and final settling tanks (i.e., return ratios, wasting rates and sludge blankets) during wet 
weather conditions.  
 

3. Operators will monitor tre atment processes by field inspection and the distributed 
control system to verify proper operation or identify problems and take corrective 
action. 
 

4. Automatic sampling and instrumentation will provide continuous feedback on chlorine 
residual in the wet wea ther disinfection process and adjust chemical dosing as necessary 
and provide samples for laboratory analysis of discharge quality.  
 

5. The maximum peak flow rate into the plant during wet weather will be 480 mgd as 
maintained through pump speed controls in t he Main Pumping Station and flow 
monitoring in the WWTP.  

 

After the Storm Event  

1. As the plant influent flow drops below 2 50 mgd the secondary bypass and wet weather 
disinfection processes will be stopped and all flow will be directed to secondary 
treatment.   
 

2. The plant will remain operationally ready for wet weather operation until it is 
determined the storm system has cleared and there are no additional storms anticipated. 
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3. Dry weather operation will be restored by sequentially taking process units out  of 
service.  Draining and cleaning operations will be sequenced to avoid excessive recycle 
flow and loadings on the WWTP.  

 
The Wet Weather Routing Plan for operation of the WWTP under Phase 2 and 3 of the IWWP is 
essentially the same as described above except the operation of the new Tunnel Dewatering 
Pumping Station shall be coordinated with operation of the existing Main Pumping Station to 
provide total influent pumping capacity . The total influent pumping capacity and treatment 
capacity will be 600 mgd under Phase 2 of the IWWP and secondary treatment capacity will 
increase from 250 to 295 mgd under Phase 3 of the IWWP. Additional pumping, headworks and 
primary treatment process units are placed in -service for wet weather operation up to 600 mgd.  
The additional operational and maintenance measures required following the WWTP expansion 
will be integrated into the existing O&M procedures described in Section 11.3.2. 

The size of the storm event and the resulting variation of wet weather flows to the WWTP do  
not change the basic wet weather operating strategy to maximize full secondary treatment of 
flow up to the proposed capacity of 295 mgd  (or 250 mgd after Phase 1 and 2).  The key factors 
for successful operation of the WWTP during storm events are the preparation of process units 
and the transition into secondary bypass when flows exceed 295 mgd.   

The preparation element refers to those actions noted above as Prior to Wet Weather Event with 
the objective to have sufficient treatment process units in-service, or on ready standby.  Smaller 
storms may allow for fewer process units to be placed in-service as future operating experience 
reveals.   

The transition into wet weather operation at the WWTP via the initiation of a secondary bypass 
for flows above 295 mgd (or above 250 mgd after Phase 1 and 2) is a function of sequencing the 
diversion of primary effluent to wet weather disinfection facilities.  Although the detailed 
transition procedures will be refined during design, the operating concept is the rate o f flow 
entering the plant will ramped up to 295 mgd via control of the raw sewage pumping rate and 
held until the bypass control gate located at the west end of the primary effluent channel is 
opened and the wet weather chlorine contact tank is placed in operation.  The wet weather 
chlorination/dechlorination disinfection process will be designed via automatic chemical feed 
controls to respond to variations in wet weather flow based on flow monitoring and chlorine 
residual monitoring instrumentation.  

Section L (Paragraphs 62.c and 62.d) of the CD requires an estimated reduction in biochemical 
oxygen demand (BOD) and total suspended solids (TSS) that ALCOSAN shall achieve upon 
implementation of the Wet Weather Routing Plan and to propose a date when such percent 
reductions shall become enforceable under the CD.  Two methods were employed to evaluate 
performance criteria for the proposed Wet Weather Routing Plan; primary stress testing and 
water quality modeling, as presented below.  

Primary Stress Testing - As described in Sections 9.2.1 and 9.2.2, ALCOSAN performed full 
scale stress testing of the primary treatment process to evaluate hydraulic capacity and evaluate 
process performance at the proposed high rate operation during wet weather.  The stress testing 
program provided a unique opportunity to obtain primary treatment process performance data 
without the influence of waste activated sludge (WAS) co-settling.  The proposed Wet Weather 
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Routing Plan eliminates the current practice of co-settling in the primary tanks and separately 
handles WAS through a new mechanical thickening process prior to dewatering and disposal.  
This testing concluded that the primary sedimentation tanks have a unit hydraulic (peak flow) 
capacity of 60 mgd which corresponds to a peak surface overflow rate of 3,100 gpd/ft 2.  Under 
stress testing conditions, the primary treatment process exhibited average daily BOD removals 
during dry and wet weather periods of 50% and 44%, respectively; and average daily TSS 
removals of 68% and 61% during dry and wet weather, respectively. The TSS and BOD percent 
removals were subject to wide fluctuations resulting from the variation in wet weather duration 
and influent concentrations.  However, it was observed the primary effluent TSS and BOD 
concentrations were less subject to fluctuations and remained approximately 50 mg/L during 
dry and wet weather conditions.   

An analysis was performed of the predicted discharge characteristics using the typical year flow 
model and the Woods Run WWTP expansion to 600 mgd peak flow capacity.  The combined 
effluent quality of flows receiving full treatment and flows bypassing secondary treatment 
during wet weather resulted in TSS and BOD mass loadings and discharge concentrations 
below the current NPDES monthly maximum, weekly maximum and instantaneous max imum 
limits for the plant.  The facility was also predicted to maintain a monthly overall TSS and BOD 
removal of 85% or greater.   

Water Quality Modeling - Using the water quality model developed for the Selected Plan, an 
hourly time series of plant flow a nd influent TSS and BOD concentrations was prepared for the 
typical year rainfall pattern including future base flows.  From this model , an analysis was 
conducted to determine the effects of primary treatment process performance (i.e., percent TSS 
and BOD removals) on the overall performance and quality of the plant discharges.  This 
analysis assumed, based on historical data, that the plant effluent receiving secondary treatment 
has BOD and TSS concentrations at or below 10 mg/L and 15 mg/L TSS, respectively.  The 
percent removals in the primary treatment process were varied to determine the lowest 
allowable percent BOD and TSS removals to maintain monthly average overall removals above 
85 percent, as required in the NPDES permit.  The analysis indicates the primary treatment 
process needs to achieve at least 25% BOD reduction and 60% TSS reduction to maintain above 
85% TSS and BOD monthly average removals during the typical year. 

Allowing one year for collection of WWTP performance data after the expanded p lant is placed 
into operation, the anticipated date by which final performance criteria can be established, 
either as percent removals or limiting concentrations, is one year after the initiation of operation 
of the three phases of the plant expansion.  As shown in the implementation schedule for the 
IWWP presented in Section 11.3.1, all three phases of the plant expansion are to be placed in 
operation by December 31, 2027, so the enforceable performance criteria would be submitted by 
December 31, 2028.   

Staffing 

In developing the WWP, ALCOSAN has prepared preliminary estimates of O&M costs ð 
including labor ð for purposes of evaluating and comparing various wet weather control 
alternatives.  The actual level of staffing for O&M will be determined during the 
implementation of the program and gradually increased as the proposed facilities are 
constructed and placed into service.  Operator experience gained with the first new faciliti es 
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placed into service will refine the staffing plans for later facilities.  At a minimum, O&M staffing 
will be reviewed annually as part of the annual budget process.  

11.3.3 Interim and Post-Construction Monitoring Plan 

There are two primary objective s of the Interim and Post-Construction Monitoring Plan 
(IPCMP).  The first is to confirm , via H&H monitoring and modeling that IWWP projects 
accomplish established performance expectations, once completed.  The second objective is to 
support the development of a Final Measures Plan which identifies any remaining controls 
necessary, via receiving water quality monitoring and modeling,  to meet the full requirements 
of ALCOSANõs CD.  This section discusses the methods and tasks to achieve these objectives. 
 
Regulatory Requirements: USEPA requires CSO communities to conduct a post-construction 
monitoring program during and after WWP implementation òto help determine the 
effectiveness of the overall program in meeting Clean Water Act requirements and achieving 
local water quality goals  11-2.ó The program should collect data that measure the effectiveness of 
CSO controls and their impact on water quality, and should utilize existing monitoring stations 
used in previous studies of the waterways and sewer system in order to compare results to 
conditions before controls were put in place.  The program should include a map of monitoring 
stations, a record of sampling frequency at each station, a list of data to be collected, and a 
quality assurance/quality control (QA/QC) plan.  

 
In USEPAõs December 2001 Report to Congress: Implementation and Enforcement of the 
Combined Sewer Overflow Control Policy, the Agency noted the difficulty of establishing a 
monitoring and tracking program for CSO cont rol programs. òMonitoring programs need to be 
targeted and implemented in a consistent manner from year to year to be able to establish pre-
control baseline conditions and to identify meaningful trends over time as CSO controls are 
implemented,ó the report said.  òIn practice, it is often difficult, and in some instances 
impossible, to link environmental conditions or results to a single source of pollution, such as 
CSOs.  In most instances, water quality is impacted by multiple sources, and trends over time 
reflect the change in loadings on a watershed scale from a variety of environmental programs.ó 
The report also noted that weather conditions and rainfall totals vary significantly from storm 
to storm and year to year, making comparisons difficult.  
 
The proposed IPCMP recognizes these challenges and limitations of a monitoring program and 
will utilize updated H&H Models, supplemented by an ongoing monitoring program, to 
determine if performance measures are achieved. 
 
Purpose and Scope: The IPCMP will collect data needed to determine whether CSO control 
measures have met the established Performance Criteria and to document stream 
improvements that can be attributed to implementation of CSO control measures.  

 
As part of the planning and development of the WWP, ALCOSAN developed and calibrated an 
H&H Model of the collection system.  This model was then used t o document the baseline CSO 

                                                           
11-2  Combined Sewer Overflows, Guidance for Long-Term Control Plan (EPA 832-B-95-002, August 1995),        

p. 4-15. 
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characteristics.  ALCOSAN also completed a comprehensive receiving water assessment 
documenting water quality conditions in major CSO -impacted receiving streams.  This 
assessment established baseline conditions for in-stream water quality data, as documented in 
Section 5.4. 
 
The monitoring program has been developed based upon the following scope of work:  

  
¶ Execute Interim Monitoring : Based on the receiving water assessments, ALCOSAN 

identified bacteria as the primary pollutant o f concern.  ALCOSAN will use fecal 
coliform and E. coli bacteria to monitor interim baseline water quality during the 
construction and implementation of long term CSO control measures on receiving 
streams. 

 

¶ Prepare 2034 Update to the Post-Construction Moni toring Plan : Utilizing information 
gained during interim water quality monitoring and the construction and 
implementation of the CSO control measures, the Post-Construction Monitoring Plan 
will be revised as necessary to better evaluate the established Performance Criteria  and 
identify any remaining controls necessary to meet the full requirements of the CD . 

 

¶ Prepare and Execute Post-Construction Monitoring : The collection system post 
construction monitoring program will determine whether CSO control measures are 
performing as proposed to meet its Performance Criteria.  The program will also 
identify how ALCOSAN will collect data needed to document receiving  waters 
improvements achieved through implementation of these control measures.  

 

¶ Evaluate Results and Prepare Final Measures Plan: Upon completion of all interim and 
post-construction monitoring, ALCOSAN will prepare a Final Measures Plan that 
evaluates whether the constructed IWWP projects have achieved the anticipated results 
and identifies remaining controls necessary to achieve any requirements of the CD not 
yet fulfilled .   
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Program Elements 

IWWP Performance Criteria : Performance Criteria are those used to assess the performance of 
controls to determine whether  they are meeting the Wet Weather Plan goals.  For the IWWP, 
ALCOSAN has established the performance criteria  listed below . 

 

1. Reduction of untreated ALCOSAN CSO vo lume to 2,700 MG/year  in a typical year 

2. Control the following ALCOSAN CSOs near Sensitive Areas to zero overflows in a 
typical year , with the exception of one overflow in a typical year at A -67 

 
Lower Ohio ð Girtyõs Run 

   A-62, A-63, A-64, A-65, A-67 

Main Rivers 

  A-47, M-18, M-20, M-21, M-22, O-40, O-41, O-43 

Upper Monongahela 

  M-43 
 
ALCOSAN will carry out the evaluation of performance criteria  by collecting precipitation and 
flow monitoring data after the implementation and successful operation of all IWWP control 
measures. ALCOSAN will update and validate the H&H model prepared during development 
of the WWP using the collected monitoring data. The models will then be used to generate 
appropriate simulations demonstrating òtypical yearó compliance with the Performance 
Criteria. 
 
Receiving Water Quality Measures : Water Quality Measures are those used to assess 
improvements in water quality of receiving streams due to implementation of wet weather 
overflow control measures. ALCOSAN will use bacteria (fecal coliform and E. coli) as its water 
quality measure. ALCOSAN will collect data to measure and evaluate improvements to in -
stream bacteria counts that can be attributed to wet weather overflow control measures.  CSO 
and SSO controls alone will not result in attainment of bacteria standards for water contact 
recreation due to numerous bacteria sources in the environment.  Therefore, there are no 
performance criteria for bacteria as a water quality measure for the IWWP.  Instead, ALCOSAN 
will analyze trends in both dry and wet -weather bacteria values and compare them to historic 
monitoring data and modeling predictions to determine improvement in water quality.  
 
Interim and Post-Construction Monitoring and Data Collection 

CSO Outfall Monitoring : During post -construction monitoring for the IWWP, selected 
ALCOSAN CSO outfa lls will be monitored for activations after each wet weather event.  
Approximately 20 outfalls will be monitored for activation for one year.  Outfalls will be 
monitored either with a recording depth meter or marked with chalk and a fishing bobber 
placed in the overflow opening.  If the chalk is washed away and the bobber has been 
dislodged, an overflow event will assume to have occurred.  CSO outfall locations will be 
determined and documented in the 2034 PCMP update. 
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SSO Outfall Monitoring : SSO outfalls will continue to be monitored during the interim and 
post-construction period for activations consistent with Appendix L Section 1c of the CD using 
a bobber/chalk method.  Selected SSO monitoring locations within the ALCOSAN service area, 
together with the ir monitoring rationale, monitoring frequency, and monitoring protocols are 
presented in Table 11-7.  These SSO outfall locations are shown on Figure 11-12. 
 
Collection System Monitoring : Flow monitoring is currently being conducted at 10 shallow-cut 
interceptor locations and HGL levels are being monitored at 9 locations in the existing deep 
interceptors.  These monitoring locations will continue to be operated and maintained.  In 
addition,  HGL level in the new deep tunnel  will be monitored at 5 locations . 
 

Table 11-7: List of SSO Outfall Monitoring Locations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

A-45  
Fairview Avenue (Verona 

Borough)  

Allegheny 

River  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk  

A-82  
First Street (Blawnox 

Borough)  

Allegheny 

River  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

A-85  
Powers Run (O'Hara 

Township)  

Allegheny 

River  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-21  

L.B., end of Thornburg Sewer 

opposite Crafton Borough 

Sewer (Thornburg Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-26  

L.B. rear of Columbia Steel & 

Shafting Co, Foot of Arch St. 

ext. (Rosslyn Farms 

Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-33  
Vine Street (Carnegie 

Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-42  
Right Bank, foot of Center 

Way (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-45  

RB, approximately 30 ft. U/S 

of West Main St. highway 

bridge (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-45A  

L.B., landward side of RR 

Culvert, approx. 550 ft. U/S of 

highway bridge (Carnegie 

Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 



ALCOSAN Clean Water Plan 
Section 11 ï Interim Measures Wet Weather Plan  

 

 

 11- 61 

Table 11-7: List of SSO Outfall Monitoring Locations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

C-46  

Left Bank, end of Grant 

Avenue near RR Bridge 

(Heidelberg Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-47  

R.B., across creek from 

American Steel Band 

Company (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-48  

R.B., approx. 30 ft. D/S of 

East Railroad St. Highway 

Bridge (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 
Continuous 

Bobber/ 
Chalk 

C-49  

R.B., approx. 20 ft. D/S of 

Collier St. Highway Bridge 

(Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-50  

L.B., approx. 750 ft. D/S of 

Woodville Rd. Highway 

Bridge (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-50A  

R.B., approx. 250 ft. D/S of 

Woodville Rd. Highway 

Bridge (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-50B  

R.B., approx. 1400 ft. 

upstream of P.C.Y. RR 

Bridge (Scott Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-52  

L.B., approx. 100 ft. D/S of 

P.C.C. & St. L. RR Bridge 

(Collier Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-53  

Approx. 100 ft. D/S of mouth 

of Painters Run (Scott 

Township)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-54  

Right bank, mouth of 

McLaughlinôs Run (Bridgeville 

Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

C-55  

R.B., approx. 120 ft. D/S of 

Pgh. W. Va. RR Bridge 

(Bridgeville Borough)  

Chartiers 

Creek  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-15  
O-15 Outfall structure 

(Emsworth Borough)  
Ohio River  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 
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Table 11-7: List of SSO Outfall Monitoring Locations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

O-16  
Western Avenue (Ben Avon 

Borough)  
Ohio River  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-17  
Irwin Avenue (Ben Avon 

Borough)  
Ohio River  

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-18 
Spruce Run (Ben Avon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-18y 
Cliff Street lateral (Ben Avon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-18z 
Ridge Ave. lateral (Ben Avon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-19 
Birmingham Avenue (Avalon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-20 
Elizabeth Avenue (Avalon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-21 
West Street (Avalon 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-22 
Meade Avenue (Bellevue 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-23 
South Fremont Avenue 

(Bellevue Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

O-24 
Shiloh Avenue (Bellevue 

Borough) 
Ohio River 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

SMR.CS-14 

Interceptor Relief at Grove 

Road (Castle Shannon 

Borough) 

Saw Mill 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 
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Table 11-7: List of SSO Outfall Monitoring Locations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

SMR.CS-50 
Interceptor Relief at Smith St. 

(Castle Shannon Borough) 

Saw Mill 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

SMR.CS-53 
Interceptor Relief at Connor 

Rd. (Castle Shannon) 

Saw Mill 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-08 

L.B. Turtle Creek approx. 300 

ft. D/S from mouth of 

Thompson Run (North 

Versailles Township) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-18 
Left bank under Viaduct 

(Wilmerding Borough) 
Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-25 

Left bank approx. 400 ft. 

downstream of Wall Bridge 

(North Versailles Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-26A 
Moss Side Boulevard 

(Municipality of Monroeville) 
Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-26B 

S. Pitcairn connection for 

Monroeville Boro, just D/S of 

Bridge going to Pitcairn RR 

yards (Monroeville) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-27 

Left bank under Pitcairn-

Trafford Road Viaduct 

(Trafford Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-29 

Left bank approx. 600 ft. D/S 

of Firth Sterling Company 

fence (Trafford Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-29A 

Left bank approx. 200 ft. D/S 

of Firth Sterling Company 

fence (Trafford Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-31 

Right bank Brush Creek 

approx. 250 ft. D/S from PA 

RR Bridge (Trafford Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

T-32 

Right bank Brush Creek 

approx. 90 ft. upstream of PA 

RR Bridge (Trafford Borough) 

Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 
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Table 11-7: List of SSO Outfall Monitoring Locations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

T-33 
R.B. Brush Creek & Maple 

Street (Trafford Borough) 
Turtle Creek 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

TR-03 
Larimar Ave.  (Wilkins 

Township) 

Thompson 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

TR-04 
Chalfant Run Culvert (Wilkins 

Township) 

Thompson 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

TR-05 Eastmont (Wilkins Township) 
Thompson 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 

TR-06 
Lick Run (Municipality of 

Monroeville) 

Thompson 

Run 

Monitoring 

of SSO 

Activation 

Continuous 
Bobber/ 
Chalk 
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Figure 11-12: Map of SSO Outfall Monitoring Locations  
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Rainfall Monitoring : A radar rainfall system has been implemented and maintained 3RWW 
since April 2000 to provide high resolution, spatially distributed precipitation data for the 
ALCOSAN service area.  The radar rainfall system accounts for the temporal and spatial 
distribution of rainfall in greater detail than would otherwise be possibl e with a traditional rain 
gauge network, resulting in additional accuracy and confidence in the model results.  A 
regional network of 33 rain gauges is used to calibrate the recorded radar reflectivity and 
produce the precipitation data used to populate th e radar-rainfall pixel grid with rainfall 
summed over 15-minute  increments for each pixel of 1-km by 1-km (0.6 mile by 0.6 mile).  A list 
of the rain gauge network supporting this system is provided on Table 11-8.  A map of the 
rainfall gauge network and corresponding pixel grid for the ALCOSAN service area is provided 
on Figure 11-13. 
 

Table 11-8: List of Rain Gauges Supporting the Calibrated Radar-Rainfall System 

Site ID Location Description 
Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

RG1 PWSA (Montana Street) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG2 ALCOSAN (Alcosan Lime Bldg.) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG3 Shaler 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG4 Kennedy Twp. 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG5 Upper St. Clair (Mayview) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG6 Carnegie 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG7 Greentree 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG8 Lawrenceville (ACHD) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG9 University of Pittsburgh (Pitt) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG10 Highland Park (PWSA) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG11 Nine Mile Run (M46) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG12 Baldwin 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG13 Braddock (M59) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG14 Churchill 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG15 Trafford 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 
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Table 11-8: List of Rain Gauges Supporting the Calibrated Radar-Rainfall System 

Site ID Location Description 
Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

RG16 Castle Shannon 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG17 Bridgeville (SFA Chartiers PS) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG18 Oakdale 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG19 Penn Hills North (Sandy Creek) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG20 Penn Hills South (Gascola PS) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG21 Moon Twp. (Flaugherty Run) 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG22 North Fayette 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG23 Findlay 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG24 
Lewis Run (Pleasant Hills / 

Jefferson Hills) 

Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG25 White Oak 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG26 Elizabeth Twp. 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG27 Marshall 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG28 Plum 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG29 Bell Acres 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG30 
McCandless  
(Franklin Park / MTSA) 

Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG31 Hampton 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG32 Arnold 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 

RG33 Richland 
Precipitation 

Monitoring 
Continuous 

3RWW Rain 

Gauge 
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Figure 11-13: Rainfall Gauge Network and Pixel Grid 
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Water Quality Monitoring : Building upon the Receiving Water Quality Program (RWQP) used 
for development of the WW P, ALCOSAN will monitor bacteria (E. coli and fecal coliform) at 
selected water quality monitoring locations. These monitoring locations will be selected to allow 
for data collection needed to document stream improvements attributed to the implementation 
of the CSO controls. Wherever possible, sampling sites will be selected that correspond to sites 
sampled during the RWQP to allow for comparison.  
 
Selected monitoring stations within the ALCOSAN service area, together with their monitoring 
rationale, monitoring frequencies, and monitoring protocols are presented in Table 11-9. 
Locations of receiving stream monitoring stations are shown on Figure 11-14.  
 
Sampling will occur in three-year cycles during the defined recreational period of April 1 
through October 15.  For the three-year period of each cycle, three wet and three dry samples 
will be collected.  Dry weather is defined by an antecedent dry weather period of 72 hours with 
less than 0.1 inches of precipitation with the dry weather conditions prevailing throughout the 
event.  Wet weather events are defined as no precipitation greater than 0.1 inches in the local 
watershed for 48 hours followed by a minimum of 0.30 inches of rainfall (spatially averaged) 
over a 24-hour period along the Allegheny, Monongahela or Ohio rivers. Each sample will 
consist of a single vertical (SV), depth-integrated, isokinetic grab.  
 

Table 11-9: List of Water Quality Monitoring Stations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

03049652 

Allegheny River at 

Hulton bridge at 

Oakmont, 0.7 mi 

downstream from Deer 

Creek, at river mile 12.7. 

Allegheny 

River 

Track WQ 

Upstream of 

CSOs 

Applicable 

to all sites:  

3 dry and 3 

wet events 

during each 

4-year 

monitoring 

cycle 

 

 

 

  

Bacteria 

03049674 
Allegheny River near 

Blawnox PA 

Allegheny 

River 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03049677 
Allegheny River at RM 

8.1 

Allegheny 

River 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03049825 
Allegheny River at RM 

2.5 Herrs Island Marina 

Allegheny 

River 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03049832 

Allegheny River at 9th 

St. Bridge (Transect at 

downstream end of 

Convention Center on 

left bank.) 

Allegheny 

River 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03085290 
Chartiers Creek near 

Bridgeville 

Chartiers 

Creek 

Track WQ 

Upstream of 

CSOs 

Bacteria 
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Table 11-9: List of Water Quality Monitoring Stations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

03085500 
Chartiers Creek at 

Carnegie at gage. 

Chartiers 

Creek 

Track WQ of 

Receiving 

Water 

Applicable 

to all sites:  

3 dry and 3 

wet events 

during each 

4-year 

monitoring 

cycle 

 

 

 

 

 

 

 

 

 

 

 

Bacteria 

03085550 

Chartiers Creek at 

Thornburg at Thornburg 

Bridge. 

Chartiers 

Creek 

Track WQ 

Downstream 

of new CSO 

Controls 

Bacteria 

03083903 
Monongahela River at 

McKeesport at RM 14.7 

Monongahela 

River 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03085116 
Monongahela River at 

RM 5.5** 

Monongahela 

River 

Track WQ 

Immediately 

Downstream 

of Sensitive 

Area 

Bacteria 

03085120 

Monongahela River at 

Pennsylvania American 

Water Intake, 20 yards 

upstream of intake. 

Monongahela 

River 

Track WQ 

Immediately 

Upstream of 

Sensitive Area 

Bacteria 

03085140 
Monongahela River at 

RM 2.2 PAFBC Launch 

Monongahela 

River 

Track WQ 

Immediately 

Upstream of 

Sensitive Area 

Bacteria 

03085150 

Monongahela River at 

Smithfield St. Bridge on 

upstream side of Matrix 

nightclub on left bank. 

Monongahela 

River 

Track WQ 

Downstream 

of CSOs 

Bacteria 

03085154 
Ohio River at RM 0.0 at 

the Point at Pittsburgh 
Ohio River 

Track WQ 

Immediately 

Upstream of 

Sensitive Area 

Bacteria 

O1.4 
Ohio River at RM 1.4 

ORSANCO 
Ohio River 

Track WQ of 

Receiving 

Water 

Bacteria 

O4.3M 
Ohio River at RM 4.3 

ORSANCO 
Ohio River 

Track WQ of 

Receiving 

Water 

Bacteria 

03085700 

Ohio River at West View 

Water Intake, 20 yards 

upstream of intake. 

Ohio River 

Track WQ 

Immediately 

Upstream of 

Sensitive Area 

Bacteria 
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Table 11-9: List of Water Quality Monitoring Stations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

030859515 

Ohio river on the back 

channel near Interstate 

79 

Ohio River 

Track WQ of 

Receiving 

Water 

Applicable 

to all sites:  

3 dry and 3 

wet events 

during each 

4-year 

monitoring 

cycle 

 

 

 

 

 

 

 

 

 

 

 

Bacteria 

03085986 Ohio River at Sewickley Ohio River 

Track WQ 

Downstream 

of CSOs 

Bacteria 

03085160 
Sawmill Run at Castle 

Shannon 
Saw Mill Run 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03085213 

Sawmill Run at 

Duquesne Heights at 

Minnotte Street Bridge. 

Saw Mill Run 

Track WQ 

Downstream 

of CSOs 

Bacteria 

03084400 Turtle Creek at Trafford Turtle Creek 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03084808 

Turtle Creek at East 

Pittsburgh at railroad 

bridge. 

Turtle Creek 

Track WQ 

Downstream 

of CSOs 

Bacteria 

03049819 
Girtyôs Run above Grant 

Avenue at Millvale 
Girtyôs Run 

Track WQ 

Downstream  

of CSOs 

Bacteria 

030859501 

Lowries Run below CSO 

downstream of Ohio 

River Blvd 

Lowries Run 

Track WQ 

Upstream of 

CSOs 

Bacteria 

03085050 
Nine Mile Run at mouth 

at M46 
Nine Mile Run 

Track WQ 

Downstream 

of CSOs  

Bacteria 

03049810 
Pine Creek at Industrial 

Park 
Pine Creek 

Track WQ 

Downstream 

of CSOs 

Bacteria 

03085113 
Streets Run below CSO 

near mouth 
Streets Run 

Track WQ 

Downstream 

of CSOs 

Bacteria 



ALCOSAN Clean Water Plan 
Section 11 ï Interim Measures Wet Weather Plan  

 

 

 11- 72 

Figure 11-14: Receiving Stream Monitoring Locations 
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Stream Flow Monitoring : ALCOSAN will make use of 12 existing United States Geological Survey (USGS) 

real-time flow discharge and water stage gauging stations in and around the ALCOSAN service area to 
monitor flow in the receiving streams.  These gauges are listed in Table 11-10 and are shown on Figure 11-15. 
In the event stream flow monitoring is discontinued by USGS at some locations, adequate 
historic data is available to estimate stream flow discharge using water depth measurements. 
 

Table 11-10: USGS Stream Gauging Stations 

Site ID Location Description 
Receiving 

Stream 

Monitoring 

Rationale 

Monitoring 

Frequency 

Monitoring 

Protocols 

03049500 Allegheny River at Natrona, PA  Allegheny River 
USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03049800 Little Pine Creek near Etna, PA 
Little Pine 

Creek  

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03049807 
Pine Creek at Grant Avenue at 

Etna, PA  
Pine Creek 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03049819 
Girtyôs Run above Grant Avenue 

at Millvale, PA  
Girtyôs Run 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03075070 
Monongahela River at Elizabeth, 

PA  

Monongahela 

River 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03083500 
Youghiogheny River at 

Sutersville, PA  

Youghiogheny 

River 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03084698 Turtle Creek at Wilmerding, PA  Turtle Creek  
USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03084800 
Thompson Run at Turtle Creek, 

PA  
Thompson Run  

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03085000 
Monongahela River at Braddock, 

PA  

Monongahela 

River 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03085213 
Saw Mill Run at Duquesne 

Heights near Pittsburgh, PA  
Saw Mill Run 

USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03085500 Chartiers Creek at Carnegie, PA  Chartiers Creek  
USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 

03086000 Ohio River at Sewickley, PA  Ohio River  
USGS 

Gauging 

Station 

Continuous 
Stream Flow, 

Water Stage 
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Figure 11-15: USGS Stream Gauging Station Locations 
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Monitoring Schedule : Interim water quality monitoring will commence in 20 21 and consist of 
two three-year cycles. Post-construction water quality monitoring will begin in 20 37 and last for 
three years. 
 
SSO activation monitoring consistent with Appendix L, paragraph 1c of the CD, along with 
rainfall and stream flow monitoring, will continue throughout the interim and post -
construction period.  CSO monitoring will begin in 20 37 and continue for one year. 
 
The Interim and Post-Construction Monitoring Schedule is shown in Table 11-11. 
 

Table 11-11: Interim and Post Construction Monitoring Schedule 

 
 
In 2034 if appropriate, ALCOSAN will submit proposed modifications to the Post -Construction 
monitoring provisions of the Receiving Water Quality Monitoring Plan consistent with 
paragraph 9c of Appendix Q of the CD.  
 
Data Retrieval, Management and Analysis 

Data retrieval, management and analysis are an integral part of any monitoring program. 
ALCOSAN currently has a system to store, retrieve, and analyze existing data.  This post-
construction monitoring program was developed to make use of the existing database to 
facilitate evaluation of new water quality data which will be used, along with the water quality 
models, to measure the effectiveness of CSO controls. The program activities are designed to 
ensure collection of appropriate data, establish consistency of sampling methods and data 
acquisition, and define performance standards for maintaining data integrity.  All necessary 
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measures will be taken to validate, track, store and manage the collected data to ensure that 
monitoring objectives are attained. 
 
Specific sampling protocols are administered and performed by experienced personnel familiar 
with sampling procedures used in support of the ongoing monitoring program for ALCOSAN.  
As data are generated during interim and post -construction monitoring, the program  may need 
to be revised to accommodate alternative data collection techniques or data evaluation 
approaches to meet monitoring objectives.  Any revisions or additions to the data retrieval or 
management aspects of such program will be made after consulting with PaDEP and USEPA. 
 
ALCOSAN has developed a dynamic H&H model that fully integrates the hydrology and 
hydraulics of the combined sewer system (collection system model).  ALCOSAN will utilize 
sound engineering judgment and best industry practices, and t ake the following steps, to 
update and utilize the collection system model to determine whether ALCOSAN has achieved 
compliance with the Performance Criteria.  

 

1. Collect flow and depth data in the collection system for the 12 -month post -construction 
monitor ing period as described in Section 11.3.3. 

 

2. Perform quality assurance and quality control of the data collected in Step 1. 
 

3. Utilize the H&H Model in its previously -calibrated state and the rainfall data collected 
during the monitoring period, to run a cont inuous simulation of CSO discharges for the 
12- month post-construction monitoring period.  

 

4. Compare the continuous simulation CSO discharge outputs to the CSO monitoring data 
for the 12-month post -construction monitoring period to determine whether re -
calibration of the collection system model is needed.  Model re-calibration will not be 
needed if the model achieves at least the same degree of calibration as was achieved for 
existing conditions during the WWP development process, and there is a high degree of 
agreement between the model output and CSO monitoring data for activation frequency 
for the 12-month post -construction monitoring period.  Otherwise, model re -calibration 
will be needed in accordance with Steps 5-7. 

 

5. If re-calibration is needed, select two or more appropriate rainfall events from the 12 -
month post -construction monitoring period for model recalibration.  

 

6. Develop an initial data set for use with the model and perform successive applications of 
the model with appropriate parameter adjustment until there is a high degree of 
agreement between the model output and the CSO monitoring data for the 12-month 
post-construction monitoring period.  In making such adjustments, ALCOSAN will 
consider the inherent variability in both the collection system model and flow 
monitoring data, and will exercise sound engineering judgment and best industry 
practices so as to not compromise the overall representativeness of the model. 

 

7. Once the model has been re-calibrated in accordance with Step 6, ALCOSAN will verify 
the re-calibrated model by again utilizing the model and the rainfall data collected 
during the 12-month post -construction monitoring period, to run another continuous 
simulation for the 12 -month post construction monitoring period.  ALCOSAN will again 
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compare the continuous simulation CSO discharge outputs to the CSO monitoring data 
for the 12-month post -construction monitoring period as described in Step 4, to 
determine whether additional re -calibration of the collection system model is needed.  
Re-calibration will be determined to be adequate if the model achieves at least the same 
degree of calibration, as was achieved for pre -CSO Long-Term Control conditions 
during the WWP development process, and there is a high degree of agreement between 
the model output and CSO monitoring data for activation frequency for the 12 -month 
post-construction monitoring period.  Otherw ise, further re-calibration will be needed in 
accordance with these Steps 5-7 until the model achieves at least the same degree of 
calibration as was achieved for pre-CSO Long-Term Control conditions during the WWP 
development process, and there is a high degree of agreement between the model 
output and CSO monitoring data for activation frequency for the 12 -month post -
construction monitoring period.  

 

8. Once ALCOSAN has satisfactorily re-calibrated the model in accordance with Steps 5 
through 7 (or shown that  re-calibration is not necessary in accordance with Step 4), 
ALCOSAN will then utilize the original or recalibrated model (if recalibration was 
necessary in accordance with Steps 4-7) to run a continuous simulation of the typical 
year to determine whether ALCOSAN has achieved the Performance Criteria. 

 

9. ALCOSAN shall be deemed to have achieved the IWWP Performance Criteria if:  
 

¶ ALCOSAN untreated CSO volume is less than 2,700 MG/year in  a typical year 

¶ The following ALCOSAN CSOs near Sensitive Areas are controlled to zero 
overflows in a typical year , with the exception of one overflow in a typical year at A -
67 

Lower Ohio ð Girtyõs Run 

  A-62, A-63, A-64, A-65, A-67 

Main Rivers 

     A-47, M-18, M-20, M-21, M-22, O-40, O-41, O-43 

Upper Monongahela 

     M-43 

  
Quality Control 

QA/QC will utilize many of the same procedures and processes that were developed and 
implemented during the development of the WWP.  A summary of these procedures is given 
below along with references to more detailed descriptions.  
 
Water Quality : The water quality monitoring and sampling program will employ similar data 
quality assurance review procedures to those used for development of the WWP to ensure that 
program objectives are met.  Internal quality control checks will be performed on field and 
laboratory generated measurements as summarized herein. 
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Field Measurements: Field quality control checks consist of QA/QC  samples that will be 
collected or prepared by the field crews and will be submitted for laboratory analysis.  These 
samples consist of duplicates, field blanks, and equipment blanks. Acceptable control limits will 
be established, the data reviewed, and an assessment made of the adequacy of the quality 
control checks.  When problems are identified; corrective actions will be discussed and 
implemented, as appropriate.  In addition, quality control checks will be conducted in advance 
of, and following, the use of multi -parameter meters. Procedures will be similar to those used 
for the collection of data for developmen t of the WWP. 

 
Laboratory Measurements: The laboratory will perform quality control checks on all samples 
analyzed, which includes sample duplicates, matrix spikes, matrix spike duplicates, control 
samples, and method blanks as appropriate.  The laboratory will conduct quality control 
procedures for analytical services in accordance with their standard operating procedures and 
the individual method requirements referenced by U SEPA methods or Standard Methods (18th, 
19th and 20th Editions) with acceptable control limits.  Quality control check issues will be 
identified and corrective actions will be implemented.  
 
Data Review, Validation and Usability:  All environmental measurement data and samples 
collected will be subjected to quality control.  This is a multi -step process where the Program 
Managers are responsible for verifying the data and the Quality Assurance Manager will 
conduct the data validatio n.  The data generated from the sampling program will be subjected 
to a multi -tiered review process which includes:  

¶ Review of the data at the bench (laboratory) and field levels 

¶ Secondary review of field records by the Field Program Manager and laboratory 
analytical results by the Quality Assurance Manager to verify the data against method 
and standard operating procedure requirements  

¶ Screening level review of the verified data by the appropriate Program Managers for 
reasonableness and to identify obvious data anomalies 

¶ Validation and data usability by the Quality Assurance Manager  
 

If data does not meet QA/QC criteria, additional review of the quality control checks and any 
relevant laboratory bench sheets will be conducted.  Upon completion of QA/QC review , the 
data will be flagged appropriately, identifying the limitations of the data.  

 
Data Verification 
 
The data quality assurance review process includes a series of data verification activities that 
are conducted during field activities and in the labora tory.  
 
Field Activities Data Verification - The Field Program Manager will be responsible for 
ensuring that the samples are collected and handled according to the procedures specified.  
Sample collection verification includes confirming that the samples ar e collected with the 
proper equipment at the appropriate locations with the appropriate frequency using proper 
labeling protocol.  Sample handling verification includes confirmation by the laboratory that the 
samples are stored in the appropriate containers with the correct preservative, that the samples 
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were stored at the proper temperature during transport from the field to the laboratory, proper 
change-of-custody procedures were followed and that all appropriate information was logged 
on the chain-of-custody records. 
 
Laboratory Activities Data Verification - The Laboratory QA/QC Manager is responsible for 
verifying and approving laboratory generated data. Laboratory verification includes assessing 
that the procedures used to generate the data are consistent with the method requirements as 
specified in the laboratoryõs Standard Operating Procedures (SOPs) and that the QA/QC 
requirements for each method are met.  Examples of method requirements include verifying the 
calibration and data reduction procedures . Method QA/QC requirements vary by analyte.  A 
laboratory report will be released to the Quality Assurance Manager after the data is verified 
and approved. 
 
Data Validation Requirements - The Quality Assurance Manager ĭ who is not directly 
involved with the field program, sample collection, or analysis ð will perform data validation 
for this program which includes the following.  

¶ Inspect the data verification and review records to ensure that no oversights were made 
during that process. 

¶ Evaluate the data against the projectõs Data Quality Objectives.  

¶ Evaluate the data in the context of the projectõs overall objectives, which include using 
the data collected to support the development, calibration and application of numerical 
assessment tools.  

¶ Communicate the data validation results to the rest of the project team. 

¶ Field measurements data collection, field sample collection, sample custody, laboratory 
analytical results and case narrative, laboratory data reviews, and laboratory quality 
control data will all be checked as part of the measurement data and analytical data 
validation activities.  After a review of the laboratory data for compliance with the 
established quality control criteria, qualifiers will be assigned to the data.  
 

A complete description of QA/QC procedures for water quality data can be found in 
ALCOSANõs Receiving Water Quality Monitoring Plan, Revised April 2009. 
 
Rain Data : Monitoring equipment calibration, maintenance, and data quality assurance checks 
will be performed and/or verified by 3RWW such that monitoring accuracy is optimized, and is 
in conformance with the equipment manufacturersõ recommendations. 
 
CSO and SSO Outfall Monitoring:   Outfall activation will be corroborated by use of 
independent chalk and bobber methods. 
 
In-stream Flow Monitoring:  Standard USGS equipment, procedures, and protocols will apply 
to all long -term stream monitoring data.  
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Reporting 

Final Measures Wet Weather Plan: One year after completion of all interim and post 
construction monitoring , ALCOSAN will submit a Final Measures Wet Weather Plan that will 
summarize monitoring results, evaluate IWWP performance, and identify remaining controls 
necessary to achieve the full requirements of the CD.  The report will contain the following 
information  relative to the IPCMP: 

¶ Summary of Interim and Post Construction Monitoring Results  

¶ Summary of re-validation of the co llection system models  

¶ Evaluation of IWWP control measures, including whether or not the measures met the 
established IWWP Performance Criteria and the identification of any s ignificant 
variances and impacting factors, if applicable 

¶ Identification of rema ining controls necessary to meet the full requirements of the CD 
 

11.3.4 Financing Plan 

This section describes ALCOSANõs strategy for financing the implementation of the IWWP.  
The parallel municipal financing of improvements for  individual municipal collection systems 
is beyond the scope of this document.11-3   
 

Capital Requirements   

Based upon the projects listed in Table 11-1 and the implementation schedule outlined in 
Section 11.3.1, the IWWP currently includes $1.6 billion (in 2010 dollars) in identified 
ALCOSAN projects, plus an additional commitment to invest $200 million in a Regional Flow 
Optimization Strategy.  Through the adaptive management framework, the  regional IWWP will 
identify  additional ALCOSAN and municipal projects up to a $2 billion affordability threshold.  
As a result, since discrete municipal flow reduction and other overflow control projects  have 
not been identified to date  and regionalization is not complete, the following analysis is 
premised on the simplifying assumption that all wet weather compliance costs identified in this 
IWWP will be borne by ALCOSAN.     

The projected annual capital requirements are shown on Table 11-12.  Based upon the 
anticipated implementation schedule as detailed in Section 11.3.1, ALCOSANõs annual capital 
needs for the IWWP are projected to average $139 million (inflated) and to peak at around $242 
million (inflated) during the implementation of the IWWP .  The aggregated rates of 
expenditures shown are preliminary estimates, pending  detailed facilities planning and design .  

 

 

 

 

                                                           
11-3  The original municipal orders do not address the financing of the municipal improvements. (See Paragraph 

14(d) of the PaDEP COA and 15(d) of the ACHD ACO relating to the MFS).  The second series of 

municipal orders are similarly silent on this item.   
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Table 11-12: Interim Wet Weather Plan Projected Annual Capital Expenditures  
 

Year 

ALCOSAN Annual Capital Cost                                           
($ millions) 

2010 Dollars Inflated % 

2016 $40 $40 2% 

2017 $48 $55 2% 

2018 $42 $48 2% 

2019 $37 $43 2% 

2020 $42 $51 2% 

2021 $117 $146 6% 

2022 $104 $132 5% 

2023 $162 $213 8% 

2024 $180 $242 9% 

2025 $149 $212 7% 

2026 $123 $179 6% 

2027 $110 $165 6% 

2028 $96 $146 5% 

2029 $105 $163 5% 

2030 $105 $166 5% 

2031 $100 $163 5% 

2032 $112 $186 6% 

2033 $112 $190 6% 

2034 $112 $194 6% 

2035 $52 $92 3% 

2036 $52 $94 3% 

Total $2,000 $2,921 100% 

Average $95 $139   

 

In addition to the IWWP capital costs, ALCOSAN will maintain its aggressive and proactive 

Capital Improvements Program for improvements, renewal and replacements.  The projected 

non-IWWP capital improvements are projected to result in annual expenditures averaging $ 30 

million in 2010 dollars and totaling $ 627 million through 203 6.  Adjusting for inflation, this total 

is projected to be $889 million.  B etween the IWWP and the other CIP projects, total projected 

capital expenditures through 2036 are estimated to be $2.6 billion in 2010 dollars and $3.8 billion 

in inflated dollars.  Annual projections are shown on Table 11-13. 
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Table 11-13: ALCOSAN Total Projected Capital Expenditures Through 2036 

Year 

ALCOSAN Capital Costs 

Total 
IWWP 

Capital Improvement 
Program 

2010 
Dollars 

Inflated 
2010 

Dollars 
Inflated 

2010 
Dollars 

Inflated 

2016 $40  $40  $23  $23  $63  $63  

2017 $48  $55  $27  $27  $75  $82  

2018 $42  $48  $27  $27  $69  $75  

2019 $37  $43  $27  $27  $64  $70  

2020 $42  $51  $27  $27  $69  $78  

2021 $117  $146  $31  $40  $148  $186  

2022 $104  $132  $31  $41  $135  $173  

2023 $162  $213  $31  $42  $193  $255  

2024 $180  $242  $31  $43  $211  $285  

2025 $149  $212  $31  $44  $180  $256  

2026 $123  $179  $31  $45  $154  $224  

2027 $110  $165  $31  $46  $141  $210  

2028 $96  $146  $31  $47  $127  $193  

2029 $105  $163  $31  $48  $136  $210  

2030 $105  $166  $31  $49  $136  $215  

2031 $100  $163  $31  $50  $131  $213  

2032 $112  $186  $31  $51  $143  $237  

2033 $112  $190  $31  $52  $143  $242  

2034 $112  $194  $31  $53  $143  $247  

2035 $52  $92  $31  $54  $83  $146  

2036 $52  $94  $31  $55  $83  $149  

Totals $2,000  $2,921  $627  $889  $2,627  $3,810  

Average $95  $139  $30  $42  $125  $181  

 

Capital Funding  

Alternative Capital Funding Options:  ALCOSAN evaluated alternatives to the municipal 
revenue bond market as capital sources as suggested in USEPAõs LTCP guidance document11-4 
and other USEPA guidance.11-5  As noted in the 1995 Guidance for Funding Options: 

                                                           
11-4  Section 4.3.3, Combined Sewer Overflows - Guidance for Long-Term Control Plan, USEPA 832-0-95-002, 

September 1995.  
11-5  Combined Sewer Overflows Guidance for Funding Options USEPA 832-B-95-007, August 1995. 
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 òGrants will likely play only a limited role in future CSO funding. The reliance on direct 
federal wastewater construction grants has been replaced with a reliance on SRF loans 
and other local funding options.ó    

The Federal funding situation since 1995 has not improved.  Moving forward , ALCOSAN has 
and will continue to work with the regionõs state Legislative and Congressional delegations 
towards workable funding for wet weather controls.  Funding that has been obtained to date as 
USEPA Special Appropriations Projects and from Sections 219 and 206 of the Water Resources 
Development Act through the Corps of Engineers has been used by ALCOSAN to support 
projects such as direct stream inflow removals.11-6   

Some options listed in the Guidance are more applicable to the municipalities than t o 
ALCOSAN due to eligibility or funding restrictions.  For example, PennVest has a $20 million 
limit on total financing by any recipient. The Rural Utilities Services (RUS) provides low interest 
loans, and limited grants for municipal water and sewer infra structure.  This program would be 
more applicable to the ALCOSAN municipalities with populations of less than 10,000.  
ALCOSAN has worked with the local RUS office towards availing the municipalities of this 
program.   

ALCOSANõs Capital Financing Strategy: ALCOSAN anticipates using combinations of pay -as-
you-go funding utilizing accumulated reserve funds and revenue bond financing owing to 
ALCOSANõs strength in the municipal bond market.  As of July 2016, ALCOSAN has 
underlying  rating s of ôAõ long-term (with a stable outlook) from Standard & Poorõs Rating 
Services and A1 from Moodyõs Investors Services.    

As a special purpose governmental enterprise established pursuant to the Pennsylvania 
Municipality Authorities Act, ALCOSAN has no l egal authority to establish or levy property tax 
assessments.  Therefore, ALCOSAN cannot issue general obligation bonds. ALCOSANõs upper-
medium grade bond ratings are supported by the current contractual relationship between 
ALCOSAN and the municipalities wherein ALCOSANõs revenues flow from the municipalities 
rather than through retail billings.  As a result, ALCOSANõs revenue bonds are arguably 
analogous to òdouble barreledó bonds as described in the USEPA guidance documents.  

For planning purposes only, the financial modeling done in support of ALCOSANõs 
affordability analysis ( Section 11.3.5) assumes that bonds will be sold as necessary to meet 
forthcoming construction draw requirements (typically annually).  The actual size and timing of 
revenue bonds necessary to implement the IWWP will be determined by the eventual 
construction progress on the various components of the Plan and by the conditions in the 
municipal bond markets, and are therefore beyond the scope of this document.  
 

Annual System Costs  

The planning level estimated annual incremental annual costs resultant from the 
implementation of the IWWP are shown on Table 11-14.   

 

 

                                                           
11-6  See Section 10.2 of the Wet Weather Plan document for additional details on some of these projects.  
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Table 11-14: Projected Annual O&M and Debt Service Costs ($ millions) 

Year 

ALCOSAN 
Current 
System 

Additional 
IWWP 

Total 
Year 

ALCOSAN 
Current 
System 

Additional 
IWWP 

Total 

a B c a b c 

2017 $140  $0  $140  2032 $217  $162  $380  

2018 $144  $7  $151  2033 $228  $178  $406  

2019 $148  $7  $155  2034 $239  $195  $434  

2020 $152  $14  $167  2035 $251  $210  $461  

2021 $157  $14  $171  2036 $264  $218  $482  

2022 $161  $18  $179  2037 $277  $225  $502  

2023 $166  $27  $193  2038 $287  $226  $513  

2024 $170  $39  $209  2039 $302  $226  $528  

2025 $176  $53  $229  2040 $317  $226  $543  

2026 $175  $67  $242  2041 $325  $225  $550  

2027 $183  $78  $260  2042 $339  $224  $564  

2028 $188  $109  $298  2043 $358  $223  $581  

2029 $194  $121  $315  2044 $377  $222  $598  

2030 $200  $135  $334  2045 $389  $221  $610  

2031 $207  $148  $356  2046 $405  $220  $625  

 
Column òaó shows the projected annual costs for ALCOSANõs existing Regional Conveyance 
System and for the Woods Run WWTP, including operations, maintenance, and debt service 
costs.  Column òbó shows the projected incremental costs related to the IWWP.  The operation 
and maintenance costs are inflated annually.  The debt service costs include the costs of 
amortizing ALCOSANõs existing debt, based upon existing amortization schedules plus 
projected new debt related to ALCOSANõs Capital Improvements Program beyond the IWWP.  
ALCOSANõs current amortization schedule may be revised as ALCOSAN refinances 
outstanding debt in response to favorable market conditions.  The current system costs also 
include debt service as may be incurred in the future in support of ALCOSANõs ongoing 
Capital Improvement Plan.   
 

ALCOSAN Rate History 

As described elsewhere in the WWP, ALCOSAN has been proactively addressing wet weather 
issues since 1992.  As noted in Section 10.2 of the 2012 WWP, ALCOSAN has invested more 
than $210 million in capital improvements as of 2012 in support of sewer overflow control and 
improved water quali ty.  To finance these improvements, along with other cost pressures such 
as increased staffing to meet CD requirements and rising health benefit costs, ALCOSAN has 
increased its rates by an average of approximately 9% annually for the period of 2004 through 
2017 as shown on Table 11-15. 
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Table 11-15: Rate Increase History 

Year 
Commodity Charge 

Quarterly Service Charge 
Rate Increase 

2004  $2.50  12% $5.25  12% 

2005  $2.50  0% $5.25  0% 

2006  $2.75  10% $5.78  10% 

2007  $2.98  8% $6.27  8% 

2008  $3.25  9% $6.83  9% 

2009  $3.77  16% $7.92  16% 

2010  $4.04  7% $8.48  7% 

2011  $4.04  0% $8.48  0% 

2012  $4.32  7% $9.07  7% 

2013  $4.32  0% $9.07  0% 

2014  $5.05  17% $10.61  17% 

2015  $5.61  11% $11.78  11% 

2016  $6.22  11% $13.08  11% 

2017  $6.91  11% $14.51  11% 

 
Annual user rates necessary for the implementation of the IWWP will be set in the future to 
reflect the then current conditions including the costs of implementation and financial 
conditions. Preliminary analysis by ALCOSAN has indicated that annual ALCOSAN rate 
increases ranging from 6% to 8% through the implementat ion of the IWWP may be necessary.    

ALCOSAN receives user charge revenues directly from the customer municipalities based upon 
a fixed service charge per account and a commodity charge (also described in Section 7.3).  
Additional surcharges are imposed fo r high strength compatible wastewater  (wastewater with 
concentrations of BOD5 and TSS exceeding 300 and 275 milligrams per liter (mg/l) respectively.  
The rates are uniform across user classes pursuant to the requirements of Section 507(d)(9) of 
the Municipality Authorities Act which requires òreasonable and uniform ratesó.   

As ALCOSAN moves into the implementation of this WWP, it may choose to evaluate 
refinements or alternatives to the cost allocation and cost recovery structure that is represented 
by it s current user charge system towards enhanced cost allocation or revenue generation.  Such 
evaluations and ultimate policy directions are beyond the scope of this document.  

 
Alternative Revenue Streams 

USEPAõs 1997 financial capability guidance references four funding mechanisms and sources of 
funding òif loans and grants are not available or if a need exists to reduce the financial impact of 
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CSO controls on the users.ó11-7 The applicability of these revenue sources to ALCOSAN may be 
summarized as follows.  

 

¶ Establish special assessment district  ð Unlike municipalities, ALCOSAN as a municipal 
authority has no legal authority to establish or levy property tax assessments; 

¶ Increase user fees ðThe implementation of ALCOSANõs WWP is premised on a series of 
substantial rate increases;  

¶ Impose / increase taxes (such as income taxes, sales taxes or property taxes) ð as noted 
above, ALCOSAN has no statutory authority to impose taxes. Even if ALCOSAN could 
impose taxes, the òaffordabilityó of wet weather controls would not improve.  The 
portion of tax reve nue attributed to residential properties would need to be factored into 
the calculation of annual wastewater costs per household as a component of total 
wastewater service costs; and 

¶ Privatize wastewater treatment  ð To date, the option of the privatization  of wet 
weather control facilities has not appeared to be viable or advantageous.   

Moving forward into the WWP implementation phase, ALCOSAN will evaluate evolving 
financial instruments as appropriate.   

 

11.3.5 Affordability and Financial Capability Assessment 

This section of ALCOSANõs WWP integrates the cost impacts of the IWWP with the current 
conditions financial and institutional assessment that was presented in Section 6.  The estimated 
current dollar capital, operation and maintenance costs for impro vements to ALCOSANõs 
regional conveyance and treatment system are summarized and are also presented on an 
annualized basis for the period of 2017 through the 2046 planning period .  

The affordability of the IWWP is evaluated using the USEPA defined Residential Indicator (RI) 
through 2046.  The RI is derived in this section by dividing the projected annual cost per 
household by the median household income at regional (ALCOSAN service -area wide) and 
municipal levels.  The affordability analysis focuses on the key year of 2037, the first year after 
full implementation of the IWWP.  These projections are based upon planning level 
assumptions for financing strategies and revenue requirement s.  

The impacts of the proposed wet weather program on the financial capabilities of ALCOSAN 
and the municipalities are also presented based upon the current conditions analysis that was 
presented in Section 6 and the projected capital costs of the IWWP improvements.  For example, 
ALCOSANõs current annual debt service payments total approximately $52 million while the 
projected annual debt service for the IWWP upon full implementation in 2037 is more than $231 
million.   

  

                                                           
11-7 Combined Sewer Overflows ï Guidance for Financial Capability Assessment and Schedule Development, 

USEPA 832-B-97-004, Page 48  
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Key Institutional Assumptions 

The analyses presented herein are based upon the following assumptions as to ALCOSANõs 
operating environment during the implementation of the WWP:  

Current Cost Allocation and Rate Structure  - ALCOSANõs current user cost allocation and rate 
structure described in sub-section 7.3 will continue to be utilized for this analysis.  

Current Institutional Framework  - This Financial Capability Analysis is  based on the 
assumption that the current institutional framework will remain in place throughout the  
implementation of the IWWP.  Wastewater services within the ALCOSAN service area are 
delivered by combinations of municipalities, municipal authorities and ALCOSAN.  The 
municipal collection systems are typically owned and operated by a municipality or mu nicipal 
authority.  These sewers discharge into downstream municipal systems or into the ALCOSAN 
regional conveyance interceptor system.  As described in Section 11.2.2, ALCOSAN and its 
customer municipalities are currently working towards the transfer of at least 200 miles of trunk 
sewers from municipal ownership to ALCOSAN.  This will expand the physical scope of 
ALCOSANõs regional conveyance interceptor system; but the overall institutional framework 
between the municipalities and ALCOSAN wil l remain  unchanged.  

Future Conditions without Wet Weather Compliance Costs 

ALCOSAN System Costs (Without IWWP ): The forces of inflation and the costs of ALCOSANõs 
ongoing Capital Improvements Program will result in steadily increasing annual costs for the  
existing ALCOSAN regional conveyance system and treatment plant without the incremental 
costs of implementing the IWWP.  As summarized on Table 11-16, the annual costs for the 
current ALCO SAN facilities are projected to increase from an estimated $140 million in 201 7 to 
$412 million in 20 46.  The projected costs in 2037, the first year of full operation of the facilities 
to be built under the IWWP , would be around $ 282 million  without the IWWP .  
 

Table 11-16: Projected Annual ALCOSAN Costs without the IWWP 
($ millions ï Including Inflation and Ongoing Capital Improvements) 

 

ALCOSAN 
Annual Cost 

2017 2037 2046 

O&M $88 $216 $334 

Debt Service  $52 $66 $78 

Total $140 $282 $412 

 
The projected annual costs are shown graphically Figure 11-16.  Costs are projected through 
2046 according to current and historical spending patterns.  The revenue requirements for 
ALCOSAN necessary to maintain current level of service are provided as a baseline to which 
wet weather affordability impacts and spending can be compared.   
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Figure 11-16: Projected ALCOSAN Annual Costs for O&M and Debt Service Payments 
(In Millions without Wet Weather Program Spending) 

 

The typical cost per household for ALCOSANõs wastewater conveyance and treatment services 
has been estimated to be $390 in 2017. Without the IWWP, the annual ALCOSAN cost per 
typical household would be projected at $ 690 in 2037.  
 
Municipal Collection System Cost Projections (Without IWWP ): Budget projections for the 83 
municipalities are not available.  ALCOSAN is anticipating that municipal collection system 
costs will increase by at least the rate of inflation for operation and m aintenance.  The 
ALCOSAN service-area-wide weighted average cost per household for municipal collection 
systems is estimated to be $315 in 2017, increasing to $490 annually in 2037.    
 
Total Annual Cost per Household (Without IWWP ): The total cost per typical household in 
2017 is approximately $ 705. The total cost per typical household in 2037 without the IWWP 
would be $1,176 annually.  Household income is projected to increase at 2.4% annually  based 
upon income growth rates within the ALCOSAN service a rea for the period of 1989 - 2014.  The 
ALCOSAN service-area-wide median household income of $52,700 in 2016 would therefore 
increase to $86,700 in 2037.  Dividing the total wastewater costs by the median income yields a 
Residential Indicator of 1.3%.   
 
The projected costs per typical household without the wet weather controls for the planning 

period are shown on Table 11-17 for 2017, 2037 and 2046.   
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Table 11-17: Regional Residential Indicator without the IWWP 

Year RI 

Cost per Household 

Median 
Household 

Income ALCOSAN Municipal Total 

2017 1.3% $390  $310  $700  $54,000  

2037 1.3% $691  $486  $1,176  $87,600  

2046 1.4% $855  $662  $1,517  $108,800  

 

Annual Cost Impacts of the IWWP  

The projected ALCOSAN annual costs resulting from the implementation of the IWWP are 
summarized on Table 11-18 and are shown graphically on Figure 11-17 through  the 2046 
planning period.  Total estimated ALCOSAN annual costs are projected to increase from $140 
million in 201 7 to $502 million in  2037, the first full year of operation for the IWWP f acilities. 
This amount includes $210 million in incremental debt service (not including related reserves) 
and an additional $49 million in incremental O&M costs ( 2037 dollars).   

 

Table 11-18: Estimated Annual Costs with the Implementation of the IWWP 
(In $ millions) 

Line Item 2017 2037 2046 

Operations and Maintenance        

  Current System $88 $216 $333 

  IWWP $0 $49 $67 

  Subtotal $88 $265 $401 

Debt Service      

  Current Debt $52 $27 $0 

  Incremental Debt Service*  $0 $210 $224 

  Subtotal $52 $237 $224 

 TOTAL $140 $502 $625 

*Includes future borrowing for IWWP and non-IWWP capital expenditures 
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Figure 11-17: Projected ALCOSAN Annual Costs for O&M and Debt Service Payments 
(In Millions with the IWWP) 

 

Revenue Requirement Impacts of the IWWP  

ALCOSAN Incremental Annual Revenue Requirements:  

The projected ALCOSAN annual revenues and revenue requirements, including debt service 
coverage and reserves resulting from the implementation of the IWWP are summarized  on 
Table 11-19 and are shown graphically on Figure 11-18 through  the 2046 planning period.  Total  
ALCOSAN revenue requirement are projected to more than triple  for the first full year of 
operation for the IWWP facilities from $ 162 million in 2017 to $540 million  in 2037.   

Table 11-19: ALCOSAN Projected Annual Revenue Requirements with IWWP 

Year 
Non-

Operating 
Revenues 

Operating 
Revenues 

Total 
Revenue 

Requirement 
Year 

Non-
Operating 
Revenues 

Operating 
Revenues 

Total 
Revenue 

Requirement 

2016 $0.7  $150.3  $151.0  2032 $0.6  $416.5  $417.1  

2017 $0.5  $162.0  $162.5  2032 $0.6  $416.5  $417.1  

2018 $0.3  $174.5  $174.9  2033 $0.6  $439.7  $440.3  

2019 $1.0  $187.0  $188.0  2034 $0.6  $463.7  $464.2  

2020 $0.8  $200.0  $200.8  2035 $0.5  $488.4  $489.0  

2021 $0.5  $213.9  $214.4  2036 $0.5  $513.9  $514.5  

2022 $0.3  $228.5  $228.8  2037 $0.6  $540.2  $540.8  

2023 $0.4  $243.8  $244.2  2038 $0.6  $560.3  $560.9  

2024 $0.4  $259.8  $260.3  2039 $0.7  $573.7  $574.3  

2025 $0.5  $276.7  $277.1  2040 $0.7  $587.4  $588.1  

2026 $0.5  $294.2  $294.8  2041 $0.7  $601.4  $602.1  

2027 $0.6  $312.6  $313.2  2042 $0.8  $615.8  $616.5  

2028 $0.6  $331.8  $332.4  2043 $0.8  $630.5  $631.3  

2029 $0.5  $351.8  $352.3  2044 $0.8  $645.5  $646.4  

2030 $0.5  $372.5  $373.1  2045 $0.8  $660.9  $661.8  

2031 $0.5  $394.1  $394.7  2046 $0.9  $676.7  $677.6  
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Figure 11-18: Projected ALCOSAN Revenue Requirements 

 

Affordability Impacts of the Interim Wet Weather Plan  

Projected Cost per Household: The projected costs per household resultant from the 
implementation of the IWWP are shown through the 2046 planning period on Table 11-20.  The 
ALCOSAN cost per household is projected to be approximately $1,292 during the first full year 
of operation (2037 dollars).  Projected municipal costs (ALCOSAN service-area-wide weighted 
average) will total about $454.  Adding the projected ALCOSAN costs of $ 1,292 to the projected 
municipal costs of $454 results in an estimated cost per household of $1,746 in 2037.    
 
Projected Regional Residential Indicator:  The current (2017) ALCOSAN service-area-wide 
median household income of $54,000 is projected to increase at 2.4% annually to $86,700 in 2037.  
Dividing the projected annual cost per household of $1,778 by the projected MHI results in a 
Regional Residential Indicator of 2.0%, or a òhigh burdenó based upon the USEPA criteria.  The 
Regional Residential Indicator is projected to stay at or above 2% through 2046. The Residential 
Indicator trend line is shown  on Figure 11-19.     
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Table 11-20: ALCOSAN IWWP Projected Annual Cost per Typical Household 

Cost per Household 2017 2037 2046 

ALCOSAN    

    Current System Cost $390  $624  $773  

    IWWP $0  $668  $827  

Subtotal $390  $1,292  $1,600  

Municipal (weighted average) $310  $454  $618  

Total $700  $1,746  $2,218  

Projected Median Household Income $54,000  $87,600  $108,800  

Residential Indicator 1.3% 2.0% 2.0% 

 

Figure 11-19: Residential Indicator Trend Line through 2046 
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Analysis of Impacts 

Household Impacts: As shown in Figure 11-20, the implementation of the IWWP  will result in a 
dramatic increase in the number of households within the ALCOSAN service area for whom 
annual wastewater costs will constitute a high burden.  The  number of households in the 
service area with a high burden is projected to increase from about 51,000 households (16%) to 
240,000 households (73%).  The number of households with a low  burden is projected to 
decrease from 93,000 households (28%) to 7,000 (2%).   
 

Figure 11-20: Burden Level of Households 

 

  

 

The household impact can also be evaluated in terms of a cumulative frequency distribution of 
residential indicators across the service area.  A cumulative frequency distribution of the 
residential indicators by household is shown on Figure 11-21.  Also shown are the relative 
number of households by residential indicator brackets (0%-0.5%, etc.). 

The data underlying Figure 11-21 reveal the following statistics  relating to the impact of the 

IWWP: 

¶ The RI will meet or exceed 4.0% of household income for approximately 44,500 
households or 111,000 residents, approximately equaling the populations of the Cities of 
Elgin Illinois , Wilmington Delaware , and Allentown Pennsylvania ;  

¶ The RI will meet or exceed 3.5% of household income for approximately 79,000 
households or 173,000 residents within the ALCOSAN service area; representing the 
population equivalent of Grand Rapids Michigan, Salt Lake City Utah, and Tallahassee 
Florida ; 

¶ The RI will meet or exceed 3.0% of the household income for approximately 107,000 
households or 267,000 residents, approximating the population equivalent  of Toledo 
Ohio, Newark New Jersey and Fort Wayne, Indiana;  
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¶ The RI will meet or exceed 2.5% of household income for approximately 172,000 
households or 430,000 residents, representing the population equivalent of Atlanta 
Georgia, Miami Florida and Colorado Springs Colorado ; and 

¶ The RI will meet or exceed 2.0% of the household income for approximately 240,000 
households or roughly 600,000 residents, representing a population equivalent of the 
cities of Portland Oregon, Las Vegas Nevada and Milwaukee Wisconsin.  
 

Figure 11-21: Residential Indicator Cumulative Frequency Analysis (Projected 2037) 

 
 

The household level impacts can be shown geographically by Census block groups.  

Figure 11-22 maps the projected 2037 residential indicators amongst the Census block groups 

within the ALCOSAN service area, with seven gradat ions of residential indicator.  
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Figure 11-22: Projected 2037 Residential Indicators by Census Block Group  

 

 


