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M29 Outfall 
Improvements 
| PROJECT TEAM 

 

 

 

| PROJECT DESCRIPTION 
JMT provided water quality improvements and 
designed trenchless improvements to enhance the 
structural integrity of the M29 combined sewer outfall 
(CSO) culvert on the Monongahela River in Pittsburgh, 
PA. The M29 outfall was initially built to culvert a 
stream and provide land for a steel plant operation 
along the Monongahela River in the 1800s. The 
original culvert was a 10-foot by 14-foot rectangular 
brick structure, over 30 feet deep and 120 feet long. In 
1892, 330 feet, 15-foot brick arch structure extension 
was constructed (culvert total length of 450 feet) to the 
current riverbank location. Over the years, SR 885 and 
a local railroad were constructed on top of the M29 
structure, preventing access from above to the 30-
foot-deep culvert. Today, the M29 outfall serves as the 
second largest CSO in the City of Pittsburgh. It is a 
significant part of the Pittsburgh Water and Sewer 
Authority’s (PWSA) and the downstream Allegheny 
County Sanitary Authority’s (ALCOSAN) combined 
sewer interceptor network. 

In 2016, the M29 outfall was inspected and found to 
be in severe disrepair, requiring structural lining to 
prevent the system from collapsing and causing a 
catastrophic failure to the sewer system. As a 
consultant to PWSA, JMT evaluated several 
replacement, repair, and trenchless rehabilitation 
options for the culvert and ultimately selected 
geopolymer structural lining or shotcrete lining with 
steel reinforcement to repair the culvert due to the 
size of the structure and accessibility. A physical scale 
model, and a computational hydraulic model, were 
created to understand the hydraulics of the system 
and determine any restrictions that could be removed 
during construction. 

The final construction included filling major voids in 

Project 
Name: 

M29 Outfall Improvements 

Owner: Pittsburgh Water and Sewer 
Authority (PWSA) and 
Allegheny County Sanitary 
Authority (ALCOSAN) 

Entrant's 
Role: 

Johnson, Mirmiran & 
Thompson, Inc. (JMT) – Lead 
Design Consultant. Design of 
repairs and trenchless 
rehabilitation for the outfall, 
structural endwall design, 
maintenance and protection 
of traffic, permitting for the 
Pennsylvania Department of 
the Environment (PA DEP), 
PennDOT, and Allegheny 
Valley Railroad  

Other 
Consultants' 
Roles: 

HR Gray (an Anser Advisory 
Company) – Construction 
Management and Inspection 

ms consultants, inc. – 
Hydraulic Modeling 

University of Iowa – Physical 
Scale Model 

Allison Park Contractors – 
Lead Contractor 

Independent Enterprises – 
PWSA Urgent Sewer 
Contractor 



 

M29 Outfall Improvements | Johnson, Mirmiran & Thompson, Inc.      2 

the brick walls from inside the structure, lining the culvert walls with shotcrete, reforming and establishing a 
new concrete invert, applying an epoxy corrosion inhibitor on all surfaces, and replacement of the existing 
stone endwall with a new cast-in-place concrete endwall. The endwall also included a 15-foot metal flap gate 
to control river intrusion into the combined sewer system, relieving a major hydraulic bottleneck upstream.  

| INNOVATIVE TECHNICAL FEATURES 

Given the sheer size and location of the outfall pipeline, trenchless rehabilitation would not be a standard 
application for projects like the M29 Outfall Improvements. Traditionally, sewer rehabilitation is conducted 
along a pipeline less than 72-inches in diameter with manhole access points at either end. The M29 
application required careful planning and design due to the CSO’s varying 10-15 foot diameter, depth over 30 
feet below SR 885 and railroad, and non-standard access locations. The project was designed to allow the site 
to be dewatered and accessed through a sheet pile cofferdam on the Monongahela River (Figure 1). Most of 
the equipment and materials used for the culvert rehabilitation were brought in through the outfall (Figure 2), 
with limited need to use the single manhole in the PennDOT owned SR 885 roadway. Rehabilitation of a 
single pipeline is typically completed within 2-3 days of work under dry weather conditions. The M29 CSO 
presented a challenge based on the duration of time that rehabilitation would take for a structure this size. 
Construction sequencing for starting/stopping work was developed around the anticipated weather and 
requirements of the roadway and railroad access above. 
 
 

 
Figure 1 Figure 2 
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| AWARDS 

In October 2022, Trenchless Technology presented the M29 Outfall Improvements project with an Honorable 
Mention for its 2022 Rehabilitation Project of the Year Award. Winning projects are chosen based on technical 
advancement, technical complexity, milestones and records achieved, interaction and cooperation and 
advancement of the trenchless industry.  

JMT was recently notified by the American Council of Engineering Companies of Pennsylvania that the M29 
Outfall Improvements project has been selected to receive a 2023 Diamond Award (to be made public after 
the awards ceremony in January 2023). This project was nominated for the award in the Waste and 
Stormwater category.   

| PROJECT SCHEDULE AND BUDGET 

Total Budgeted Cost:  $4,348,889.20 Total Actual Cost:  $4,744,023.90 
Entrants Portion of Budget: $150,006.89 Entrants Portion of Actual Cost: $149,981.02 
Scheduled Date of Completion:  April 2022  Actual Date of Completion: April 2022 

 

| UNIQUE CONTRACTUAL CONDITIONS 

Construction began in the Summer of 2021 and was 
completed in the Spring of 2022. Inclusive of weather 
delays, construction was substantially complete in six 
months, except for the fabrication and installation of 
the metal flapgate (Figure 3). While some unknown 
repairs were required immediately after dewatering the 
structure, JMT assisted with quickly implementing all 
design reviews to ensure the completion of 
construction was on time. 

| BENEFIT TO SOCIETY 

The M29 outfall was in severe disrepair for an 
unknown period based on the inability to dewater and 
inspect the culvert easily Significant voids in the culvert 
crown and walls were discovered upon initial 
dewatering, requiring urgent contractor attention to 
alleviate a potentially catastrophic failure (Figure 4). Construction of the new concrete endwall required shoring 
and demolition of the existing endwall within 12 feet of the active railroad (Figure 5). The repaired culvert design 

Figure 3 
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incorporated Cooper E-80 railroad loading for the new 
endwall and shoring and the shotcrete lining system 
30 feet below the tracks to ensure it met the design 
lifetime requirements. The materials used for lining 
and coating the culvert have an anticipated design life 
of 100 years, allowing for effective development and 
use of this outfall for decades to come. 

Before installing the lining, the contractor removed 
more than 400 tons of sediment, gravel, and brick from 
the CSO (within the 15-foot culvert) with a mini 
excavator. Removing the sediment and installing the 
metal flapgate will lessen the operational maintenance 
and cleaning costs within the downstream ALCOSAN 
combined sewer system and alleviate hydraulic 
bottlenecks and flooding upstream. 

 

 

 

Figure 5 

Figure 4 
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| IMPACT ON SAFETY, HEALTH AND ENVIRONMENT FOR WORKERS AND FOR THE 
OUTSIDE GENERAL PUBLIC 

The M29 Outfall Improvements project location and size created 
several limiting factors for construction, making it unique for 
trenchless rehabilitation application. The primary access to the 
project site was by barge or boat from the Monongahela River into 
the culvert. The existing invert of the culvert sat three feet below 
the normal pool of the river, which required the installation of a 
large sheet metal cofferdam with a continuous, 24/7 pumping 
operation to dewater the structure (Figure 6). Secondary access to 
the structure was 450 feet upstream in the diversion chamber 
through a single manhole opening 30 feet below an active state 
highway travel lane. 

Trenchless construction activities required continuous air 
monitoring (Figure 7) within the CSO and continuous weather 
monitoring for the occasional summer pop-up thunderstorm. Since 
the facility is a combined sewer overflow that serves a large 
portion of the City of Pittsburgh and is along the Monongahela 
River, all construction was planned to occur during dry weather 
operations. During wet weather events, flow in the outfall reaches 
the crown of the culvert, and the rising river levels overtop the 
cofferdam (Figure 8). Safety and scheduling for all construction 
activities were constantly considered during the project’s design 
and implementation. Additionally, traffic detours and flagging 
were in place to allow secondary access within the PennDOT 
roadway. The existing railroad at the top of the riverbank 
transported loads of steel across the culvert on weekday nights. 
Contractor site access to the riverbank was coordinated during 
each shift to allow crossing the tracks to unload materials (Figure 
9). Coordination of the access constraints led to a very detailed 
construction sequence to facilitate the construction of the 
shotcrete lining of the culvert. 

| PUBLIC RELATIONS ACTIVITIES  
To coincide with the City of Pittsburgh declaring September as 
Sewer Awareness month and October being Storm Water 
Awareness month, PWSA hosted a media event for various media 
outlets and stakeholders. Invitees boarded a boat and sailed up 

Figure 6 

Figure 7 

Figure 8 

Figure 9 
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the Monongahela River to view the M29 Outfall endwall. Various stakeholders spoke regarding the importance of 
the CSO rehabilitation while lauding the design and construction teams on their accomplishments.  

The successful rehabilitation of the M29 CSO assures the ratepayers and residents of the City of Pittsburgh that 
this critical piece of the combined sewer infrastructure will be reliable for another hundred years of use. The 
areas served by this outfall include the majority of Pittsburgh's Oakland, Squirrel Hill, and Greenfield 
neighborhoods, which serve as major economic, educational, and residential strongholds. 

The hydraulic modeling and physical scale modeling completed for the design basis of the outfall improvements 
and flapgate were used to understand the dynamics of the outfall volume during storm events and the river 
intrusion into the sewer system (Figure 10). Similar systems across the region can benefit from the analysis 
completed and final installation results showing diminished sediment entering from the river while maintaining 
the storm capacity needed for the region. 

| SUMMARY 

JMT successfully completed the design and implemented the construction of the M29 outfall improvements, 
working with both owners, PWSA and ALCOSAN, the PA DEP, PennDOT, Allegheny Valley Railroad, hydraulic 
modeling, and construction management team. The key objectives of the project to provide structural, hydraulic, 
and water quality improvements were met with the final completion of the rehabilitated culvert, reconstructed 
endwall and flapgate installation in April 2022. 

Figure 10 


