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PROJECT DESCRIPTION 

The West Ohio Street Bridge carries West Ohio Street over the Norfolk Southern Railroad in 

Allegheny Commons Park on the city’s North Side. The railroad traverses the park in a 

depressed corridor. In 1905, a pony truss bridge was constructed, the original bridge was 

severely deteriorated and in need of replacement. 

The railroad corridor and park are historic resources eligible for inclusion on the National 

Register of Historic Places, and the bridge is contributing element to both resources. There are 

also several historic districts in the neighborhood around the park. Under a ruling by the state 

Public Utility Commission and subsequent court rulings, the City was required to replace the 

bridge and increase the vertical clearance under the bridge from 19 to 22 feet in order to be in 

compliance with current railroad design policy in Pennsylvania. The replacement had to 

consider the historic significance and parkland context of the site. 

Michael Baker and the City worked with stakeholders in the neighborhood and consulting 

parties that have an interest in the project’s impact on historic resources to develop and 

evaluate alternatives, including different options to replace or reconstruct the bridge while 

avoiding or minimizing impacts to the extent feasible. This coordination program included a 

stakeholder meeting, three consulting meetings, and a public meeting. The process resulted in 

the City selecting a preferred replacement alternative that is narrower than the existing bridge 

and reuses its abutments to reduce impacts on the railroad corridor and park while still meeting 

the project’s critical transportation needs. 

ROLE OF THE FIRM ON THE PROJECT 

Michael Baker’s services included site investigation, preliminary bridge and roadway design, 

alternatives analysis, preparation of environmental and Section 4(f) analysis and documents, 

Section 106 historic resource analysis and documents, traffic studies, street lighting design, 

drainage design, landscape design, utility coordination, water and sewer line relocation design, 

public involvement, final design, and construction phase services. 
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ROLE OF OTHER CONSULTANTS PARTICIPATING ON THE PROJECT 

AWK Consulting Engineers – Geotechnical Services 

Monaloh Basin Engineers – Surveys and ROW Plan 

Keystone Acquisitions – ROW Acquisition Services 

John J. Clark Associates – Public Involvement 

Santangelo and Lindsay – Lighting Design 

Pashek + MTR – Landscape Design 

 

COMPLEXITY 

The project faced and solved several complex challenges.  The existing bridge clearance to the 

Norfolk Southern Railway tracks was insufficient for the use of double-stack trains (trains using 

a flat-car with shipping containers stacked on top of one another).  But the project purpose to 

raise that vertical clearance had the conflicting goal of not affecting the park with surface area 

disturbances, which would in general take away from usable level space in the park by 

increasing the area of sloping fill supporting the approaches, and also encroaching on the 

London plane trees situated near the structure.  The use of a vertical curve across the structure, 

without a tangent greatly reduced the encroachment both in height and distance along the 

approach roadway by reaching the original grade in a shorter distance than a profile that used a 

tangent section across the bridge proper.  Some of the encroachment on the trees in the park 

was eliminated by using a moment slab with toe wall, since this would limit the disturbance to 

the existing ground and tree roots as compared to the construction of a full retaining wall with 

footing.  Beyond the end of the moment slab a mowable slope would still stretch far enough 

out from the approach roadway to be of a concern to the City of Pittsburgh’s urban forester.  

With coordination with the urban forester, our sub-consultant Pashek + MTR was able to 

mitigate the encroachment on the trees by providing a tree aeration detail, combined with root 

pruning, that would maintain healthy trees in the park. 
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The attachment of several utilities was a challenge to the project.  In particular the attachment 

of a 20-inch gas line between girder lines was difficult due to the shallow depth of the girders.  

Since the goal was to increase clearance and reduce encroachment, the shallowest structure 

possible was the most desirable.  Special details for these 

attachments were required since the standard 

attachment details would not keep the bottom of the 

utility above the bottom of beam as required by 

PennDOT standards.  This was solved by supporting 

underneath the 20-inch using specially detailed 

diaphragms with utility rollers attached to the bottom 

flanges. 

 

NEW APPLICATION of EXISTING 

TECHNIQUES/ORIGINALITY/INNOVATION 

The use of geometric camber in the steel welded plate girders enabled Michael Baker to meet 

the needs of increasing vertical clearance over the Norfolk Southern Railway while reducing the 

encroachment on the Allegheny Commons Park.  By using a 3.57-inch vertical geometric 

camber the roadway profile was able to tie-in to existing grade 52 feet sooner on the near side 

and 38 feet sooner on the far side.  This was a total savings of 90’ of approach roadway affected 

by increased vertical profile. 

SOCIAL/ECONOMIC CONSIDERATIONS 

As the first of a series in increased vertical clearance bridges the West Ohio Street and Ridge 

Avenue Bridges Project will eventually allow the railroad to run double-stack trains per the 

order of the Pennsylvania Utility Commission (PUC).  The process allows a single train to carry 

as much freight as hundreds of trucks. Many bridges and tunnels have been upgraded 

throughout most of America’s 140,000-mile freight rail network, but it is a continuing effort. 

Since railroads are four times more fuel efficient than trucks, double stacking has helped reduce 

greenhouse gas emissions, while greatly increasing intermodal efficiency for the industry and 

customers alike. 
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SAFETY 

The completion of the West Ohio Street and Ridge Avenue Bridges Project improves safety for 

the citizens of the North Side community.  The existing bridge was load posted; the 

superstructure replacement can now carry full legal loads, allowing heavier vehicles to use the 

bridge, such as emergency service vehicles, school buses, and Port Authority buses. 

The desire for bicycle safety improvements was another item that the design advisory team 

(DAT) meetings made clear.  To assist in this desire for additional safety for bicyclists the typical 

section made allowance for a 6-foot bike lane with a 3’ buffer to protect bicyclist from regular 

vehicle traffic. 

 

This project was also responsible for the demolition of the Ridge Place bridge.  This bridge was 

rated as a 0 “imminent failure” in the NBIS system. Due to this rating, it was not possible to use 

the Ridge Place bridge as the pedestrian detour, and therefore a temporary pedestrian bridge 

was utilized to span over the Ridge Place bridge in place.  This way no load was transferred to 

the existing superstructure, but otherwise the abutments and approach sidewalks were able to 

be used for the pedestrian detour.   
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AESTHETICS and SUSTAINABLE FEATURES 

The replacement of the West Ohio Street Bridge involved a complex public and consulting party 

process because of the project’s historically significant setting. Both the West Ohio Street 

Bridge and the adjacent Ridge Avenue Bridge were eligible for the National Register of Historic 

Places (NRHP) as contributors to two historic districts: the NRHP-listed Allegheny Commons and 

the NRHP-eligible Pittsburgh, Fort Wayne, & Chicago Division of the Pennsylvania Railroad.  In 

addition, the project corridor is bordered by the Allegheny West Historic District and the 

Mexican War Streets Historic District. Michael Baker also coordinated project design review 

with the City of Pittsburgh’s Historic Review Commission because the project was partly located 

within Allegheny Commons, which is a locally designated Historic Site.  Michael Baker’s staff of 

architectural historians and bridge engineers worked closely with consulting parties and other 

project stakeholders to develop a bridge that is sensitive to its historic setting. In order to 

mitigate adverse effects caused by the project, Michael Baker led a Design Advisory Team made 

up of community members.  The resulting bridge design features a narrowed bridge width and 

slightly arched girders in order to minimize fill slopes in the adjacent park and impacts to trees. 

Other design highlights include the restoration and reuse of the stone pylons from the 1905 

West Ohio Street and Ridge Avenue bridges at the entrance to the new bridge, the use of 

paneled concrete elements on the bridge deck and retaining walls inspired by a historic railroad 

pedestrian bridge once located nearby in the park, and the installation of custom designed 

ornamental railings inspired by the intersecting arch design of those on the 1905 West Ohio 

Street Bridge. 
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MEETING AND EXCEEDING OWNER’S/CLIENT’S NEEDS 

The project fully met the client’s goals and objectives by efficiently replacing the superstructure 

and rehabilitating the substructure eliminating an adjacent structurally deficient structure.  This 

was done while also improving the safety features approaching the bridge.  The result is a safe 

and efficient means of moving all different types of traffic, vehicle, pedestrian, bicyclist and rail. 

The selected alternative for the bridge with steel welded plate girders allowed for the 

geometric camber required by the selected profile. 

Overall, the Michael Baker fully met client’s needs and goals by efficiently replacing the 

superstructure and rehabilitating the substructure while improving the safety features 

approaching the bridge.  

 

Completion Date: 12/17/2021 

Total Project Budget: $6,250,000 
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ESWP Project of the Year Application: 1600 Smallman Street / Aurora Fit-Out 

PJ Dick - 1600 Smallman Street / Aurora Fit-Out – ESWP Project of the Year Application  

Project Description/Executive Summary 

1600 Smallman is the new gateway to Pittsburgh’s beloved Strip District. Now home to Aurora’s 
headquarters, the building’s unique 1921 envelope has been restored to house modern, industrial-chic 
contemporary office and retail space. Featuring energy-efficient 22-foot ceilings, oversized warehouse 
windows, exposed brick walls and steel beams, and on-site covered parking, this distinctive building sets 
a new standard in quality for the Strip District. PJ Dick provided CM at Risk services for the core and shell 
renovation of the 100-year-old building, and the construction of a five-story, above-ground, pre-cast 
garage, which included the conversion of the basement into a fleet garage for an autonomous 
technology company. 

Project features included: 

• Sustainable Construction: This building (core and shell construction) was certified LEED Gold 
upon completion with attributing factors such as recycled content of new materials coming out 
of the building (98% recycled); reuse of materials from the building; and high efficiency rooftop 
units, as well as an energy efficient curtain wall and windows.  

• Demolition and Debris Removal: Work included extensive demolition and debris / material 
removal. Previously, the building’s basement had been used as a haunted house and the first 
floor housed multiple nightclubs. The second, third, and fourth floors were used as tenant 
storage and various other uses, including gymnasium, indoor paintball course, and office space. 
The team removed an extensive amount of unique leftover materials, including an old school 
bus, from the site. The existing roof was demolished, and a new TPO roof was installed. 

• Construction of New Elevator Shafts and Stair Towers: Three existing elevator shafts and two 
existing stair towers were demolished. Two new, five-story elevator shafts were constructed, 
which contained two passenger elevators and one freight elevator. Helical piles were used for 
the new shaft foundations. Two new masonry stair towers were built. Work also included site 
work and new sidewalks. 

• Fitout of Commercial Space: Over halfway through the core and shell restoration work, Aurora 
Innovation, Inc., signed a building lease with McCaffery. PJ Dick performed the fitout of 
commercial office space to accommodate this self-driving vehicle technology company. Aurora 
is also using the garage as a showroom space for their autonomous semi-trailers.  
 

 

 



ESWP Project of the Year Application: 1600 Smallman Street / Aurora Fit-Out 

PJ Dick - 1600 Smallman Street / Aurora Fit-Out – ESWP Project of the Year Application  

Project Teamwork  
PJ Dick’s 12-person in-house estimating team worked closely with Illinois architect Antunovich 
Associates to identify constructable alternatives without sacrificing design intent.  

The team evaluated existing conditions and performed selective demolition to understand the condition 
of the building prior to finalizing the design and the Guaranteed Maximum Price (GMP), because there 
were minimal as-built drawings available for the building. Construction involved heavy MEP 
coordination, especially on the utilities side. By understanding the current conditions prior to the start of 
construction we were able to set an accurate GMP and allowances.  

Renovating an older building can be challenging, particularly when it comes to retrofitting new materials 
into a historic structure. During preconstruction, our in-house quality control director, Sara Sadek, 
evaluated critical building envelope features and provided detailed information on optimal design 
options. Having this information enabled the team to select an option that was economical while 
providing an air and water-tight building. 

Throughout the project, PJ Dick engaged the owner, the designer, engineers, subcontractors, and 
stakeholders to verify that the design concepts and the budget were aligned, designs were 
constructable, and installation and sequencing were properly defined.  
 

Logistics 
The project was located in the Strip District, a busy area of Pittsburgh with minimal space for laydown. 
Concurrently, PJ Dick was renovating The Produce Terminal across the street, which made for a very 
busy and congested area. The team coordinated delivery schedules with The Produce Terminal 
construction team/project team to avoid conflicting vehicular congestion.  

The team worked with the City to enclose a parking lane and sidewalk along Smallman Street to provide 
additional room for construction activities. PJ Dick installed fencing and jersey barriers to provide 
separation from the roadway and used the space for laydown, construction dumpsters, and material 
drop-offs.  

One of the biggest challenges of the project’s logistics was the delivery of materials into and removal of 
demolition debris from the building. To facilitate easier removal, one bay of windows was removed 
along Smallman Street so that crews could transport materials into and out of the building through the 
openings until the new freight elevator was installed.  

 

MEP 
The team installed all new MEP systems, including new electrical service, a new transformer, and new 
exterior concrete electrical vault, relocation of an existing transformer (10ft x 25ft), two new rooftop air 
handling units, new plumbing, and new storm and sanitation. All required close coordination with 
Duquesne Light Company and Pittsburgh Water and Sewer Authority.  



ESWP Project of the Year Application: 1600 Smallman Street / Aurora Fit-Out 

PJ Dick - 1600 Smallman Street / Aurora Fit-Out – ESWP Project of the Year Application  

Aurora Innovations Office Fit-Out 
Construction of this 86,000-sf commercial office fit-out began 
during the height of COVID-19, which presented three-month 
material and scheduling delays. Aurora, architect AP+I, and 
locally based LGA Architects were also impacted by COVID-19 
and presented a design delay. The client also modified their 
preference for floor sequencing so that they could occupy the 
facility with staff for the initially planned opening in July 2021. 
Because of these shifts, PJ Dick broke the project into phases, 
starting on the second floor, but quickly pivoted to 
accommodate Aurora’s requests, working diligently to secure 
materials and equipment to allow construction progress. 

The basement of the six-story precast garage was designed to 
be a showroom for Aurora’s semi-tractor trailers. The team 
accomplished their vision while meeting requirements for height 
and vibration levels. To verify that the garage would accommodate such large vehicles, the team 
performed load and turn tests to make sure the garage openings and ramps would safely accommodate 
the semi-tractor trailers.  

The Aurora office fit-out was completed in time for Aurora employees to start using the space in  
November 2021.  

 

 
 

(Above) Aurora office entrance off the elevator 
lobby, within 1600 Smallman Street building. 

(Above) Inside the new Pittsburgh 
headquarters of Aurora, inside the 1600 
Smallman Street building.  
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PJ Dick - 1600 Smallman Street / Aurora Fit-Out – ESWP Project of the Year Application  

Meeting Difficult Challenges 

Due to the age of this 100-year-old warehouse, the adaptive reuse of the building presented many 
challenges, including hazardous abatement, restoration of masonry, and work in a floodplain.  

Hidden Conditions Survey 
The team performed selective demolition to determine the actual condition of the building prior to 
finalizing scopes of work for bidding. This enabled the team to proactively identify and mitigate project 
challenges and risks, and obtain accurate pricing from the market. 

Hazmat Abatement 
The project involved hazmat mitigation, including: 

• Avian Waste: For years, pigeons had accessed the vacant building through broken windows, 
so avian waste had to be abated throughout the building prior to construction.  

• Asbestos: Asbestos window glazing was abated on each floor.  
• Lead Paint: The existing structural steel was painted with lead paint so spot abatement was 

completed when welding to the existing steel.  
 
Historic Exterior Restoration 
To understand the magnitude of masonry restoration vs. replacement on this massive building, PJ Dick 
and Antunovich Associates used an articulating boom lift to evaluate the building’s exterior and 
subsequently develop a restoration and repointing plan. During construction, exterior bricks were 
cleaned, repointed, and replaced as needed.  
The team used salvaged materials during restoration of the exterior:  

• bricks from the old elevator shafts were reused on the building’s exterior.  
• existing terracotta coping from the roof was salvaged and reinstalled, and where new coping 

was required, we matched it to the existing as closely as possible.  
The team also installed new energy-efficient windows throughout the building; all complied with 
historical preservation standards. 
 

Construction of Precast Garage  
In preparation for the new garage, two existing parcels were demolished, with the exception of the 
“party wall” that adjoined the two structures. Upon soil testing, it was found that the urban fill 
extended depths of 10 to 14 feet across the site. Working with foundations subcontractor, Menard, 
the original consideration was auger cast piles for foundation support. However, Menard was able to 
provide an economical and time-saving solution with CMC rigid inclusions. The CMCs eliminated the 
need for handling and removing large amounts of spoils generally created through the process of 
auger cast piles. The CMCs also terminated at an average depth of 35 feet – 30 feet less than predicted 
average for auger cast piles. The solution included a use of 136 CMCs that were installed beneath the 
spread and strip footings to a maximum depth of 50 feet.  
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Because this work was being done 
within the city limits and included an 
existing building at the site, space 
and maneuverability were limited.  
 
 

 
 
 
 
 
 

 
Work in an active Floodplain 
The project is located in a floodplain near the Allegheny River. This required coordination with multiple 
agencies throughout the project. PJ Dick excavated 60 feet by 40 feet and 15 feet below the elevator 
floor. Depending on the rain and the level of the river, the project sustained water that was continually 
pumped out during elevator construction.  
 

 
 
 
 
 
 
 

 
 

 
 
  

(Left) Construction of Precast 
parking garage on the parcel 
beside 1600 Smallman Street. 

(Left) Excavation activities in the 
basement of 1600 Smallman Street 
for the new building elevators. 
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New Elevators for the Building 
Two main elevators and one freight elevator were constructed in 
place of the original 1920 elevators. The team demolished the 
existing elevator shafts and infill on all floors for the old freight 
elevator cavity. Prior to excavating the 15-foot elevator pit, the 
team shored up the entire building from within the basement of 
the structure.  
 
When revisiting this part of the project, PJ Dick Superintendent 
Ron Sherman said, “The team had to excavate below the 
basement so that we could construct new elevators. We excavated 
adjacent to columns and had to structurally support the center of 
this old building. It was a modern marvel that we were able to do 
this. It took a lot of creativity to come up with the right approach.”  

PJ Dick excavated 60 feet by 40 feet and 15 feet below the 
elevator floor. Depending on the rain and the level of the river, the 
project sustained water that was continually pumped out during 
elevator construction.  
 
Because the soil was contaminated with slag, it was removed and transported to an appropriate site 
throughout excavation.  
 
The team installed three new elevators, two main and a freight elevator. New stairwells were installed 
on the outside of the east and west side of the building.   

(Left) Pouring concrete and placement of beams for new elevator shafts in the center of 1600 
Smallman Street; (Middle) Passenger elevator pit wall rebar and formwork in progress in the 
basement of the building; (Right) One of the new elevator shafts looking from the fourth floor down 
into the basement. 

(Above) Excavation of existing 
elevator shafts throughout the 
building.  
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Client Satisfaction 

“Our goal was to restore this building back to the glory that it once had. We try not to get in the way of 
the grandeur of an old building. We like to restore it. Make it what it once was, but in a modern sense. 
Where it can be useful for a modern retailer or modern office tenant, like our tenant Aurora 
Innovations,” said McCaffery Vice President Dean Welch.  

Aurora’s team was pleased with the delivery of their new home at 1600 Smallman Street in the Strip 
District and emphasized the teamwork of PJ Dick, AP+I Design, and LGA Architects that occurred to bring 
the self-driving technology teams’ vision for this space to reality.  

As part of the process of going public in late 2021, Aurora executives had to select an official 
headquarters address, and chose 1654 Smallman in the Strip District, across the street from 
the redeveloped Produce Terminal. 

“We believe that Pittsburgh is really in the position to develop this technology,” said Gerardo Interiano, 
Aurora’s vice president of government relations. “You have a community that has really embraced this 
technology that are first adopters and that are willing to work with us and alongside us to be able to 
deploy this technology safely across the state.” 

PJ Dick has included reference letters from Aurora’s Director of Real Estate Ada Wong and LGA Partners 
Associate Marianne Talarico Smith, RA to accompany this section of the submission.  

  

https://www.wesa.fm/health-science-tech/2021-07-15/driverless-technology-startup-aurora-poised-to-go-public-through-spac-merger
https://www.wesa.fm/development-transportation/2020-06-22/restoration-of-pittsburghs-produce-terminal-nears-completion
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Special Characteristics 

1600 Smallman is the new gateway to Pittsburgh’s beloved Strip District. Now home to Aurora’s 
headquarters, the building’s unique 1921 envelope has been restored to house modern, industrial-chic 
contemporary office and retail space. Featuring energy-efficient 22-foot ceilings, oversized warehouse 
windows, exposed brick walls and steel beams, and on-site covered parking, this distinctive building sets 
a new standard in quality for the Strip District. 

 

Window Replacements 
Window frames were replaced and energy 
efficient windows were installed across the 
entire building. All sills, frames, and lentils 
were reviewed for soundness and 
restoration took place where necessary. 

Specified Systems was the subcontractor 
for the window replacements and had 
been tracking this project since 1984. “It 
was a massive window project because it 
was all industrial steel framing. It was 
pretty typical of what you found in these districts in Western Pennsylvania. In the Strip District at that 
time the idea of historical restoration was popular, and we were asked to try to do some sort of 
replication. We offered them a price to give them as close to replication as possible. You have to realize 
that the exact same windows were no longer available; so, sight lines were going to change; materials 
were going to change,” said Bill Wilson, President, Specified Systems Inc. (cited: Breaking Ground Jan. 21 
Edition: Management Perspective).  

 

Existing Windows at 1600 Smallman Street 
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Subfloor Restoration 
McCaffery wanted to maintain the existing sub-flooring, which was 2x12 nail laminated timber (NLT). 
The team conducted a survey to better understand the building’s condition. As flooring was removed, 
the team discovered areas that needed restoration. Flooring was repaired/replaced and leveled where 
required.  

This project used the equivalent 80 railcars of lumber to restore and repair the subflooring (15-20% of 
existing replaced with new) throughout the entire building.  The end product is beautiful wood ceiling, 
visible from the floors below because of the open design concept.  

 

 

Ground corn cob blasting of underside of 2x12 
NLT to restore original wood finish at 1600 
Smallman Street 

Restored and replaced 2x12 nail laminated 
timber at 1600 Smallman Street 

Material storage for the new hardwood flooring 
going over top of the 2x12 NLT at 1600 
Smallman Street 

Restored and replaced 2x12 nail laminated 
timber at 1600 Smallman Street within Aurora’s 
office space 
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Safety 
Work took place along Smallman street, a high vehicular and pedestrian traffic area. PJ Dick installed 
fencing and jersey barriers to provide separation and laydown area, and construction dumpsters and 
material drop offs were stored on the closed sidewalk.  

This was a difficult project with the demolition/remediation efforts, especially seen with the roof and 
elevator shaft demolitions. The hazardous materials encountered with the pigeon waste, lead, and 
asbestos were effectively managed safely for all workers as well. The garage level structure 
reinforcement was also difficult. With project team planning and daily safety meetings, the crews were 
able to safely renovate this building into an amazing space for McCaffery and Aurora. 

PJ Dick’s team worked 56,805 hours to complete this project and there was no lost time or restricted 
cases. The team completed 849 Safety Snapshot Observations Reports with 88% of the time activities / 
behaviors observed being safe. 

In addition to the safety of the project footprint, there was a tight electrical grid and lines into the 
building, so the construction team and safety professionals had to be cognizant of the surrounding 
buildings and blocks on either side. For a part of the project, generators were placed on other buildings 
and while exterior restoration activities were taking place, safety measures were created to involve 
shielding the electrical lines from the workers and boom lifts being used.  

Additional daily coordination was required for material deliveries, concrete trucks, placement of the 
cast-in-place garage, and testing for the vehicle show room that Aurora added to the scope of work 
when they leased the basement of the garage.  

 

 

 

 

Additional Information 

https://vimeo.com/588473127 

https://www.cbsnews.com/pittsburgh/news/self-driving-technology-company-aurora-opens-new-
pittsburgh-headquarters/ 

 

https://vimeo.com/588473127
https://www.cbsnews.com/pittsburgh/news/self-driving-technology-company-aurora-opens-new-pittsburgh-headquarters/
https://www.cbsnews.com/pittsburgh/news/self-driving-technology-company-aurora-opens-new-pittsburgh-headquarters/
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CDR MAGUIRE INC. 2023 ESWP PROJECT OF THE YEAR SOUTHERN 
BELTWAY PA TURNPIKE 575 US ROUTE 22 TO I-79 

CDR Maguire Inc. ● The Southern Beltway: PA Turnpike 576 US Route 22 to I-79 
ESWP Project of the Year ● Page 1 

 
INTRODUCTION  
When Pittsburgh’s thriving steel industry came to a screeching halt in the late 1970s, the southwestern 
Pennsylvania region experienced economic and social hardships. Planning efforts refocused with the intent 
that better highway access and mobility would help redevelopment efforts. PA Act 61 of 1985 and Act 26 of 
1991 allowed the Pennsylvania Turnpike Commission (PTC) to begin development of roadway expansions 
in Southwest PA.  Hence, the Southern Beltway project was conceived.  
 
Completion of the Southern Beltway project from State Route 22 to Interstate 79 adds approximately 13 
miles of new limited-access toll road to the existing US Route 22 to Interstate 376 (Findlay Connector) 
corridor. This new highway offers direct access from I-79 near Canonsburg to US Route 22 all the way to 
the Pittsburgh International Airport. CDR Maguire (CDR|M) was the Pennsylvania Turnpike Commission’s 
(PTC’s) Construction Manager for the Southern Beltway: PA Turnpike 576 US Route 22 to I-79 project in 
Allegheny and Washington Counties, PA. With a construction value of $780 million, the project is divided 
into twelve (12) construction contracts within two PennDOT Engineering Districts (11-0 and 12-0). Overall, 
the project includes thirteen (13) miles of limited access toll road, five (5) new interchanges, electronic 
cashless tolling, eight (8) pairs of mainline bridges, four (4) bridges on I79, and seven (7) local bridges. 
  
 
I. TECHNICAL INNOVATION 
Each contract section offered coordination and engineering challenges including construction over existing 
coal mines, encountering and properly disposing of pickle liquor sludge, an industrial byproduct from the 
steelmaking process; plugging dozens of abandoned oil and gas wells; navigating complicated topography; 
coordinating with railways and existing bicycle and pedestrian trails; and maintaining extensive traffic control 
for the eastern connection with Interstate 79, which also included three (3) miles of third lane widening while 
maintaining two (2) lanes of traffic in each direction. 
 
This complex construction project utilized a variety of innovative techniques during construction, including 
mine void grouting, stone columns, plugging of abandoned oil and gas wells in the historic McDonald Oilfield 
and specialized worker health and safety procedures due to the COVID-19 Pandemic. Project construction 
included permanent preformed patterned reflective pavement markings, high speed electronic cashless 
tolling, and a soil nail wall used on I79 to provide temporary support of excavation for bridge construction 
under live traffic. In addition, the project utilized Long-Life Concrete Pavement that uses an optimized 
aggregate gradation and cement content that maximizes the interlock between aggregates.  This results in a 
dense concrete that minimizes infiltration of moisture and deicing salts with an intended 40-year service life. 
 
From an engineering perspective, use of Long-Life Concrete Paving (LLCP) will demonstrate vital 
performance characteristics, both short term and long term, to help evaluate viability of more widespread use 
of this innovative mix.   
 
Collaboration and proactive partnering strategies were key tools in the successful resolution of engineering 
and construction challenges.  With skillful teamwork, communication, and negotiation, the project team, 
comprised of many talented individuals, owners, contractors, and consultants, delivered this project on time 
and within budget, even with the temporary shutdown of construction due to COVID-19.  
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In addition, navigating the COVID-19 Pandemic provided valuable lessons learned in how field construction 
can be safely conducted in a pandemic situation to be certain vital construction projects can be completed 
safely (the Southern Beltway project boasts of “0” COVID cases spread on the project due to properly 
implemented daily reporting, safety measures, and quarantining policies). With skillful teamwork, 
communication, and negotiation, the construction teams, including CDR|M and our partners, assisted in 
delivering this project on time, even with the mandated one-month pandemic shutdown.  
 
 
II. COMMERCIAL SUCCESS 
A tale of new highway construction overcoming the challenges of pickle liquor sludge, abandoned oil and gas 
wells, mine voids, difficult topography, complex interstate traffic connections, and COVID-19, this complex 
project was divided into twelve (12) construction contracts and spanned two counties (Washington & 
Allegheny) as well as two Pennsylvania Department of Transportation Districts (District 11-0 and District 12-
0). Each of the twelve (12) construction sections was a complex endeavor unto itself and coupling these 
individual project challenges with the overall project requirements including construction schedules, safety, 
budget, quality, and the engineering feat this project represents is nothing short of amazing.  Skillful 
construction management and dedication to a successful project from the owner, consultants, contractors, 
specialists, suppliers, and public officials has provided an immensely beneficial project that will promote 
development and serve the region for decades to come. Not only does the Southern Beltway demonstrate 
teamwork and a willingness to navigate complex challenges, it embodies the region’s industrial spirit and 
legacy.   
 
While the completion of the Southern Beltway project from US Route 22 to Interstate 79 creates 
approximately 13 miles of new limited-access highways south and west of Pittsburgh, this project was more 
than navigating PennDOT Districts, two Counties, complex topography, and the construction of multiple 
long span bridges.  It required the understanding of the communities the project impacted as well as 
engineering of delicate negotiations; for example, the consideration given to the National Cemetery of the 
Alleghenies (NCOTA), the McDonald Sportsman Association, and individuals bicycling on the multiple rail-
trails adjacent to the project.  The CDR|M construction team juggled these challenges and delivered a 
quality project on time. 
 
Steven Hrvoich, PTC Construction Engineering Manager, stated: “The success of the Southern Beltway was 
the result of effective partnering by the project team, and we commend the entire project team and CDR 
Maguire for their outstanding dedication and performance.”   
 
Despite the aggressive construction schedule and unforeseen challenges, the project was opened on time 
and within budget.  The Turnpike’s entire Southern Beltway team helped open a new chapter in the future of 
Pennsylvania’s southwest region.   
 
III. BENEFIT TO SOCIETY 
Coal and coke production in the area surrounding the project played a key role in Pittsburgh’s steel industry.  
When this industry faltered, communities throughout the entire region were impacted.  Initial expressway 
planning in the 1960s was to serve Southwestern Pennsylvania’s world-ranked industries of coal and coke 
and steel. After the 1970’s, planning efforts were refocused with the intent that better highway access and 
mobility would help redevelopment efforts.   
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The scope and size of this project provided a variety of future benefits to the public.  Primarily, this corridor 
directly connects the Canonsburg area and the existing area developments with the Pittsburgh International 
Airport.  This connection will promote development and increase commercial interest through the entire 
Southern Beltway corridor.  The region will benefit from the redevelopment of the area with all the benefits 
new infrastructure brings – jobs, increased tax revenue, growth, and community connection.   
 
Along the way, consideration was given to situations that impacted the public directly and indirectly.  For 
example, consideration was given to the National Cemetery of the Alleghenies (NCOTA) as the eastern most 
interchange was designed specifically to reduce the visual impact of the new Beltway from the adjacent 
NCOTA site.  Aesthetic stains and architectural surface treatments of bridge abutments and parapets were 
selected to harmonize with existing features of the NCOTA facility.   
 
The team worked closely with the PaDEP to achieve unprecedented sustainable vegetative cover throughout 
the entire project, which included thousands of cubic yards of topsoil, acres of seed and matting with almost 
400,000 pounds of seed.  Another environmental consideration included mitigation of acid mine discharge 
from an abandoned deep coal mine utilizing an anoxic lime drainage collection system.  Storm water 
management basins were designed and constructed to improve discharge water quality throughout the 
Beltway corridor.  The Turnpike constructed a state-of-the-art maintenance facility utilizing geothermal 
technology, open lighting design, and a rainwater harvest system for vehicle maintenance and washing to 
reduce reliance on the public water system. The team’s successful coordination of all the differing facets of 
the project has resulted in a quality project that will positively impact the region’s environment and water 
quality for years into the future.   
 
Public benefits from the Southern Beltway include a limited access tollway that will alleviate congestion along 
the I-376 corridor by providing another travel option to the Pittsburgh International Airport.  This more 
straightforward commute decreases fuel emissions as vehicles will not be traveling as far nor idling in 
congested traffic.  Along with commuters, safety and emergency vehicles now have quicker, safer access to 
those in need instead of using rural, two-lane roads. The region will benefit from future redevelopment of the 
area through all the benefits new infrastructure brings – jobs, increased tax revenue, growth, and community 
connection.   
 
At the ribbon cutting, Secretary of Transportation Yasmin Gramian, called the Southern Beltway a 
“Generational project” and stated: “At this event, we commemorate this section’s completion. With tomorrow’s 
opening, it will ease congestion and create economic opportunities…  Investment in transportation has 
historically paid for itself in greater prosperity and thriving communities.” 
 
“Without a doubt, the Southern Beltway will serve as an economic catalyst for the Greater Pittsburgh region,” 
affirmed PA Turnpike CEO Mark Compton. “It will provide better access to sites being developed along the 
Energy Commerce & Innovation Corridor (ECIC) which is 52 miles of largely untapped private, commercial 
and industrial lands near the Pittsburgh International Airport. This, in turn, will support new employment in 
this area.” 
 
 
PROJECT COST/DATE  
Project Cost:  $780M; Completion Date (Opening to Traffic):  October 13, 2021 
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PROJECT PHOTOS 

 
 
Photo 1: 55A2 SB-232 Preset ConSpan over Montour Trail 
 
 

 
 
Photo 2: 55C2-1 I79 Interchange and Morganza Road Reconstruction 
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Photo 3:  55A2 SB 238 Completed Bridge 
 
 

 
 
Photo 4: 55C2-2 Aerial Shot Roundabout in Progress 
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Photo 5 – SB237/238 Steel Beam Placement 
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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 
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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 
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EMERGENCY DECLARATION
Pennsylvania Governor Tom Wolf’s emergency 
declaration cleared the way for urgent action at all 
levels of government to restore the crossing. The 
City of Pittsburgh agreed that the Pennsylvania 
Department of Transportation (PennDOT) was 
better equipped to lead the emergency response 
and restoration. 

Swank Construction Company was called in to help 
the National Transportation Safety Board (NTSB) 
clean up the site, and was chosen by PennDOT as 
the contractor best able to build a replacement 
structure under the tight timeframe. The Monday 
after the collapse HDR was asked by PennDOT 
to serve as the lead designer for Swank under a 
design-build contract. 

The project depicts how teamwork and collaboration 
can lead to the replacement of a major structure on a 
vital roadway in under a year. 

Project Overview
Early on the snowy morning of Friday, January 
28, 2022, the 447-foot long Fern Hollow Bridge 
in Pittsburgh collapsed nearly 100 feet into a park 
ravine, carrying with it a mass transit bus and four 
passenger vehicles. Miraculously, no lives were lost.

The Fern Hollow Bridge is owned and maintained 
by the City of Pittsburgh. It carries Forbes Avenue 
[part of the National Highway System (NHS)] over 
Frick Park, Fern Hollow Creek, and Tranquil Trail. 
The bridge has heavy pedestrian and bicycle traffic 
and serves as a mass transit route for Pittsburgh 
Regional Transit. It is a main arterial for emergency 
service providers and serves as an alternate route 
for Parkway East (I-376) traffic during peak hours 
and closures.

Photos Courtesy of HDR Inc, Swank Construction Company, and PennDOT

PROJECT TEAM

Owner City of Pittsburgh
Oversight PennDOT and FHWA
Contractor Swank Construction Company
Lead Designer HDR
Construction  
Inspection

SAI Consulting Engineers, Inc. 
with JMT and CCS, Inc.

Construction   
Management

Michael Baker International  
with CCS, Inc.

Notice to Proceed February 3, 2022

 EXISTING STRUCTURE DETAILS 

Uncoated weather steel, 3-span, continuous rigid 
K-frame design (447-foot-long)

Posted speed limit of 35 miles per hour and a load limit 
of 26 tons per vehicle

Prior to posting for 26 tons the structure 
accommodated 7% truck traffic

Average Daily Traffic – 21,000 vehicles per day

Four vehicle lanes and two 5-foot sidewalks
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Sizing and designing the foundation elements were 
the top priority as they are the first items that 
need to be constructed. HDR made reasonable 
assumptions regarding the site conditions. This 
allowed PennDOT and the City’s Department of 
Mobility and Infrastructure (DOMI) to review and 
accept HDR’s recommendations for the foundations. 
The team quickly determined that drilled shafts were 
viable for the piers. Swank has strong capability 
to self-perform drilled shaft construction, which 
generally is a desirable solution in a sensitive area 
such as a park. The design team and Swank worked 
closely to verify equipment and material availability 
and determined that 8.5-foot-diameter drilled 
shafts were the optimum solution for design to 
expedite construction. The design moved forward 
with PennDOT and DOMI’s concurrence. Swank’s 
drilling rig was onsite, poised to start the moment the 
foundation plans were approved. 

It was vital for the team to organize and prioritize 
design packages, allowing Swank to procure 
material and mobilize construction and proceed 

Technical Innovation
SIMULTANEOUS DESIGN
Infrastructure design projects are usually very linear 
in process but, given the urgency of this situation, the 
HDR team worked with PennDOT to evaluate what 
design elements could be performed simultaneously, 
what existing/readily available data could be utilized, 
and where partial information could be submitted for 
review and approval. 

Normally a field survey and geotechnical testing 
are the first order of business. The first design 
step is to evaluate the constraints associated with 
the project location using mapping, to develop the 
span configuration, and establish the geometry for 
the new bridge. The team had the existing bridge 
and roadway plans and was able to obtain aerial 
mapping for immediate use in the design. HDR began 
designing the structure both from the top down (like 
usual) and from the bottom up using experience 
with local geology and geotechnical data recently 
developed for the nearby Commercial Street Bridge 
Replacement Project. 

The first concrete deck pour at Span 1 in late September 2022,  
8 months after NTP. Photo is looking east across the bridge.

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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efficiently. The overall work was broken into 
parcels with components likely to have a longer 
lead time undertaken first. As previously stated, 
although bridge design normally proceeds from top 
down — deck to superstructure to substructure 
to foundations —a bridge is built from the bottom 
up in the exact opposite order. In addition, design-
build delivery required the team to design with 
procurement, fabrication, and construction in mind 
so the contractor could start as soon as the winter 
weather cleared. Design packages were created 
and prioritized to ensure fabrication and delivery 
schedules could be met. The first of these packages 
included beams and bearings since they have the 
longest lead times for procurement. Then came 
the foundations since they would be the first items 
constructed. As design progressed, the project 
ended up with just-in-time design to keep delivery/
construction on track.

RAPID DECISIONS 
Reviewing the project site, the design team quickly 
identified the historic Frick Park Gatehouse located 
along the southwestern quadrant and the Briar 
Cliff Private Drive located within the northeastern 
quadrant as major constraints. Due to these existing 
features, and the desire to remain within the City of 
Pittsburgh’s existing legal right-of-way (given Section 

West Abutment site preparation work near historic 
gatehouse on the morning of June 1, 2022.

Beam placement in early August 2022.

4(f) and Section 106 considerations), no changes 
to the existing alignment were feasible based on 
the accelerated schedule. With this knowledge, 
the team matched the existing out-to-out width 
of the structure. During this evaluation, DOMI 
expressed a desire to maximize multi-modal access 
across the structure given the park setting and trail 
facilities located within close proximity. Therefore, 
the bridge width was re-allocated to increase 
multi-modal surface area by roughly 50% through 
implementation of a 10-foot- 5-inch shared-use-path 
along the southern side of the structure.

Major design decisions were made in February 2022, 
through a collaborative decision-making process 
involving the entire project team (DOMI, PennDOT, 
FHWA, HDR, Swank), including:

 • Typical section selected to minimize disturbance 
to surrounding features while maximizing 
multi-modal usage

 • Superstructure alternates evaluated and material 
type selected based on schedule and cost

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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Concrete deck work continues on the east side 
(Span 3) in October 2022. Photo is looking south.

CONSOLIDATED REVIEW 
Through continuous coordination with FHWA, 
PennDOT Central Office, PennDOT District 11-0, 
and DOMI consensus was gained on reviewing 
and accepting partial design submissions. This 
allowed the design team to focus on critical aspects 
necessary to maintain the construction schedule 
(for example, the beam and bearing design was 
pulled out of the final structure package to expedite 
completion of shop drawings and begin fabrication). 
The direction was to be flexible, however, it is 
important to note that these partial submissions 
were later included in the overall final design 
package submission as is the case for standard 
delivery projects. In addition, all agencies reviewed 
submissions simultaneously and provided the design 
team with a single consolidated set of comments. 
This reduced the time required to perform the 
reviews and allowed the design team to rapidly 
respond to comments while revising the submission. 

The team also formulated a baseline schedule early 
in project development that merged both design 
and construction activities to identify the project’s 
critical path and determine if full or partial design 
submissions were appropriate to meet the aggressive 
construction timeline.

 • Span arrangement set considering beam delivery 
and erection within the urban setting

 • Substructure type chosen based on site 
constraints, aesthetics, and equipment/
material availability 

 • Determination of limits of disturbance based on 
design team requirements and contractor access

All these decisions, made in within a month, led to 
the selected proposed structure being a three-span 
continuous for live load composite prestressed 
concrete PA bulb-tee beam bridge with the 
following configuration:

 • Total Structure Length of 460-feet 

 • 21 – 8-feet-deep by 152-feet-long PA bulb-tee 
beams (each beam weighing more than 200,000 
pounds) 

 • A cross-section with over 15 feet of pedestrian 
and bicycle access width (50% increase) and 
4 vehicular travel lanes, while maintaining the 
existing out-to-out width of 64 feet

 • Two column piers founded on 8.5-foot diameter 
drilled shafts

 • Integral abutment located behind the original 
masonry abutments that will be retained

 • Structure is 100-feet high over Frick Park

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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FERN HOLLOW SCHEDULE COMPARED TO STANDARD PROJECT SCHEDULE
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

Fern Hollow
Contract Mgmt
Preliminary Eng
Final Design
Construction
Standard Project
Contract Mgmt
Preliminary Eng
Final Design
Construction

DESCRIPTION Standard Project Fern Hollow
Contract Management 
(Publish, Advertise, Consultant Selection, Issue NTP) 3-4 months 7 days

Preliminary Engineering Phase  
and Environmental Clearance 16 months 6 months

Final Design Phase 16 months 3 months
Construction Phase 24 months 17 months*
Total Duration 5 years 17 months*
Open to Traffic December 2022

* Construction occurring  
   in tandem with Design

close proximity to the Frick Park Gatehouse driven 
pile foundations could not be utilized. There was also 
a desire to minimize the need to replace the existing 
abutments as this would require extensive shoring, 
increase the project cost, and negatively impact the 
park. The project team decided to proceed forward 
with integral abutments located behind the original 
masonry abutments and founded on drilled-in steel 
piles. Since the project is located in a park, there was 
a need to minimize impacts associated with the pier 
construction and blend in as much as possible. As 
such, two piers were selected with each pier having 
two columns and each pier column is founded on a 
single 8.5-foot diameter drilled shaft.

As the bridge is located on an NHS route that serves 
as the main detour route for I-376, getting the 
structure replaced and the roadway open to traffic 
is essential to maintaining commerce within and 
around the region. In addition, the bridge serves as 
a major commuter route for neighborhoods east 
of the Downtown business core and its absence 
resulted in extensive traffic congestion and road user 
delays. As shown in the graphic below, construction 
was accelerated by almost four years for opening to 
traffic, thereby minimizing these concerns.

Commercial Success
The United States Department of Transportation 
(USDOT) and PennDOT designated $25.3 million to 
rebuild the Fern Hollow Bridge. Emergency Federal 
Funds are a direct result of additional money made 
available in federal fiscal year 2022 from the Bi-
Partisan Infrastructure Law and did not impact any 
regionally funded projects. 

The project team also carefully considered the 
superstructure type and final span arrangement 
for the proposed structure. Multiple options were 
considered including a prestressed concrete 
beam structure, a steel girder structure, and a 
steel or concrete arch structure. Regarding the 
span arrangement, the team avoided impacts to 
both Tranquil Trail and Fern Hollow Creek (which 
both reside below) while also taking into account 
how different span arrangements would impact 
both beam delivery and erection. Ultimately, 
when weighing fabrication lead times, delivery 
routes, aesthetics, beam erection, and estimated 
costs the team chose to proceed forward with a 
three-span composite prestressed concrete PA 
bulb-tee structure. 

Determining the appropriate substructure types was 
also discussed at length. At the abutments, given the 
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Benefit to Society
The new bridge will serve to reconnect this vital 
roadway with-in the City. It will re-establish the 
NHS route, create a safe, user friendly multi-use 
connection between the eastern neighborhoods and 
the park, and provide a dependable vehicular crossing 
for commuters. 

PennDOT and DOMI coordinated an initial press 
release at the beginning of March to present the 
proposed structure type to the public and solicit 
feedback through the project website. The project 
website was created to answer frequently asked 
questions, provide monthly construction updates, and 
display renderings of the proposed structure. 

Naturally the local community was concerned about 
how the bridge would be restored to service and 
how the replacement structure could best serve 
current and future community needs. Early project 
discussions included the requisite bridge type study 
that explored viable designs in both concrete and 
steel and established criteria for choosing the final 
design — but this study was completed in days instead 
of months as would be usual. The design team and 
contractor worked closely with PennDOT to use rough 
cost estimates and schedules based on experience, 
along with contractors’ availability estimates for 
materials. These formed the basis for realistic options 
for public discussion. 

Renderings for PennDOT Press Release
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Safer access to the bridge was also a concern for 
the community due to a sharp curve at the western 
approach. Working with PennDOT, DOMI, and the 
community, HDR designed a mid-block signalized 
pedestrian crossing. To accommodate the crosswalk, 
the design team had to widen the roadway to create 
space for a curb used for guiding the visually impaired 
to the crossing area.

The project teams’ ability to maintain the existing 
traffic lanes while providing additional multi-modal 
capacity and safer usage for the trails, sidewalks, and 
cycle track users is a major benefit to the community 
now and into the future. 

In addition to reconnecting the communities and the 
park users with the re-establishment of the bridge, 
other items were considered to enrich the project.

Public art is part of the community engagement 
process. Two artists were selected out of a pool of 
artists who proposed through the Office for Public Art 
to develop enhancements for the site. One artist has 
developed etchings on the deck that will be installed 
to provide pedestrians on the structure a visual 
representation of the geological history of the valley 
below. The other artist is developing art projects that 

Within that sense of urgency, the community sought 
attention to aesthetics and to features such as bicycle 
and pedestrian use. For example, the community’s 
requested improvements for pedestrian and bicycle 
traffic were addressed through the incorporation 
of a shared-use path (SUP). The new bridge is the 
same width as the old bridge, with the same number 
of required traffic lanes. However, the new design 
narrowed the traffic lanes slightly to make way for the 
wider SUP which helped increase the bridge ped/bike 
access by 50% across the bridge. This design decision 
was formed by the community based on their desires, 
and was able to be incorporated into the design.

will enhance the trail users experience in the park 
below the bridge. 

The team also took care to respect the historic 
features in the park such as the Frick Park Gatehouse 
designed by John Russel Pope (famed architect who 
also designed the Jefferson Memorial). The bridge 
abutment is just a few feet from this gatehouse. The 
historic nature of the gatehouse and adjacent elements 
required the team to preserve an existing retaining wall, 
water fountain, and the gatehouse in the reconstructed 
site. They used the stone masonry from the gatehouse 
and the remaining stone from the existing abutments 
and walls as inspiration for the form liner used on the 
new piers. 

Delivery of the massive bridge beams to the 
construction site turned into a sprawling community 
event as residents turned out to watch and applaud as 
the beams traversed the city streets. News helicopters 
followed the beams along the highway route while 
streaming footage to the viewers. It turned into a 
wonderful “parade” that showed the community’s 
appreciation for the projects expedited delivery and the 
reconnection that it will bring.

Community event, beam delivery, and residents 
watching and applauding, August 2022
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Summary
An emergency demands special urgency which in 
this situation was fueled by a community’s need to 
heal after a tragedy. 

The project involved constant collaboration between 
FHWA, PennDOT, Swank, HDR, DOMI and all project 
stakeholders. Emergency declarations allowed the 
design team to utilize all available resources to handle 

The concrete deck is finished in early November 2022.  
Photo is looking southwest.

the magnitude of this emergency and streamline 
the project delivery process. An experienced, 
knowledgeable, and trusted team was selected which 
allowed swift decisions and calculated risks for the 
project to proceed forward in an expedited fashion 
that ultimately resulted in the replacement of this 
vital link in under a year.
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Project Description 
• Title: South Hills Village Rail Center Pit Restoration
• Owner: Pittsburgh Regional Transit (PRT)
• Prime Consultant: Gannett Fleming, Inc.
• Subconsultants: Tri-State Design & Development and ED3 Consultants, Inc.
• General Contractor: JT Thorpe & Sons, Inc.
• Electrical Contractor: Merit Electrical Group, Inc.
• Plumbing Contractor: W.G. Tomko, Inc.
• Rail Subcontractor: Railworks Track Services, Inc. (Subcontractor to JT Thorpe & Sons, Inc.)
• Construction Management and Inspection: WSP Global, Inc. and Johnson, Mirmiran & Thompson, 

Inc. (WSP Global, Inc. Subconsultant)

Pittsburgh Regional Transit (PRT) provides public transportation to Pittsburgh and throughout Allegheny 
County. An important element of this service is provided using light rail vehicles (LRV) in the South Hills, 
Central Business District, and North Side. South Hills Village Rail Center (SHVRC), constructed in the mid-
1980s, provides service and maintenance to the LRV fleet. Many years of facility use and wear, particularly 
in the maintenance pits, resulted in significant deterioration and required a complete facility rehabilitation 
for safe, continued LRV fleet maintenance.  

The general scope of work included:  
 Replacing 4,000 lineal feet of rail, both embedded and aerially supported.
 Full demolition and reconstruction of three cast-in-place concrete maintenance pits.
 Removing existing floor coating and installing 70,000 square feet of epoxy floor coating.
 Replacing 2,100 lineal feet of elevated rail supports.
 6,000 square feet of concrete spall repair patching.
 Replacing the crossover platform and all associated coatings.
 Installing 400 lineal feet of surface trench drains at the building aprons.
 Completely replacing and upgrading the pit lighting in all bays.

Additionally, the safety E-stop system that cuts electrical service to the pantograph on the LRVs 
underwent a complete re-design and replacement, incorporating additional stop buttons and a digital 
screen to show the location within the facility that an emergency stop is activated. As a result, facility 
safety was enhanced by allowing power shutdowns at more locations regardless of a person’s location in 
the maintenance area. 

The team continued maintenance operations throughout construction by strategically organizing the 
project into six construction phases over 17 months. Of the facility's 10 bays, up to four bays were partially 
and/or fully decommissioned in each phase, which allowed for both facility restoration and ongoing LRV 
maintenance operations throughout construction.  

The resulting facility has a modern design with upgraded operational and safety standards. PRT’s 
maintenance team now has a clean, safe, and well-lit shop for continued maintenance of the rail fleet.  
The project team was able to complete a 350-ft pit rebuild in as little as 10 weeks, underscoring a 
commitment to careful planning, craftsmanship, and a combined effort between survey teams and 
installation workers. The project has resulted in reduced rail maintenance, improved car mobility 
throughout the shop, and better rail car maintenance functionality. As a result, PRT can now 



 

implement precise rail car adjustments, increasing a car’s overall performance—which directly benefits all 
riders in the community. 

Design elements provide better functionality and conditions for safety throughout the maintenance 
facility and include LED lighting within all maintenance pits, providing an improved and safer work 
environment. Drainage installed at each garage opening eliminates exterior runoff from entering the 
building. 

Finally, the facility—which was completed more than $521,000 (4.7%) under budget and on schedule 
in just 17 months—will host the 2023 American Public Transport Association Rail Conference, where the 
team and other industry members will discuss innovation and the future of public rail transportation. 

Technical 
Key elements of the new design improve the maintenance facility’s functionality and safety, including:  

 New LED lighting in all maintenance pits, which significantly enhances the working environment 
from a safety and work aspect. 

 New facility drainage at the shop entrance aprons, which eliminates the exterior deicing salt 
runoff from entering the building and minimizes future maintenance concerns. 

 New shop floor coating, which provides a clean, aesthetic, uniform surface for work mobility 
throughout the shop. 

 Higher capacity steel pit walkways, which were fabricated and strategically placed to increase 
accessibility for forklifts and other maintenance equipment throughout the garage. 

 Structural concrete repairs, including pit wall reconstruction, which extend the facility’s service life. 
Innovative Technical Features  

The facility rehabilitation presented many unique challenges, summarized below, which required 
innovative solutions to provide a safe work environment while completing the project efficiently. 

Challenge No. 1 – Containing Concrete Dust in an Active Facility 
Controlling dust and silica during concrete demolition is inherently difficult, especially in an occupied, 
operating facility this size. Our team developed a cost-effective solution, creating a negative pressure 
environment around the work area using modular fencing and fire-resistant plastic. A Coppus fan was 
utilized to create a negative pressure environment, ducting the dust to a HEPA filter outside the building. 

Challenge No. 2 – Pit Concrete Wall Hydro Demolition  
Due to project time constraints, our project team developed an efficient, cost-effective solution to 
demolish the existing pit walls. Typically, pneumatic demolition hammers are used to remove concrete 
from heavily reinforced walls, however this technique is laborious and time consuming. As an alternative, 
the project allowed for hydro demolition and the contractor elected to use a state-of-the-art hydro 
demolition robot to demolish the pit concrete while preserving the existing reinforcement. This approach 
optimized the pit demolition timeframe and allowed completion of a single pit in only four weeks. As a 
result, the team saved approximately 5,000 work-hours from this critical path activity compared to 
conventional demolition techniques. 

Challenge No. 3 – Forming Pit Walls 
Reconstructing the pit walls required partial depth demolition to the front face and ultimately required a 
one-sided form for recasting, which presented a unique project challenge. Due to skyrocketing lumber 



 

prices, conventional wood forms were not cost-effective and a faster solution was warranted. The 
contractor consulted with Form Tech, who designed a solution that consisted of concrete-embedded 
anchors that tied the forms to the existing concrete substrate. Styrofoam block-outs were added to shape 
a monolithic corbel for rail attachments and minimize costly wood forming. This innovative solution 
facilitated efficient wall construction and optimized cost savings. 

Awards, Patents, Licenses 
The project was recently recognized by ENR MidAtlantic with two awards—a 2022 Award of Merit for Best 
Project (Airport/Transit) and Best Project – Excellence in Safety. 

Original Schedule versus Actual Schedule 

The facility was completed on schedule in just 17 months in June 2022.  

 Scheduled Completion Date: June 2022 
 Overall Completion Date: June 2022 

Original Budget versus Actual Budget 

The facility was completed more than $521,000 (4.7%) under budget. 

 Budgeted Construction Cost: $11,183,638 
 Actual Construction Cost: $10,662,416 

Performance Warranties and Tests 

Project performance warranties include: 

 New protective floor coating – Three years 
 LED Luminaires – Five years 
 Custom E-stop Display System – Three years 

To help ensure a safe and functional emergency stop system, the new E-stop inputs required quality 
control testing at the completion of each construction phase. This included full E-stop simulations as well 
as verification for proper operation of the PLC (programmable logic controller) logic, HMI (human 
machine interface) controller application and HMI screen graphics. The test results helped ensure safety 
for all maintenance workers prior to commencing operations. 

Benefit to Society 
The existing elevated and embedded rail was replaced throughout the garage. As a result, the rail was 
reconstructed to within acceptable industry tolerances, which improved vertical and horizonal alignments. 
Benefits include reduced rail maintenance, improved car mobility throughout the shop, and more precise 
rail car maintenance functionality, especially in the car leveling areas. By upgrading these leveling areas, 
precise rail car adjustments can be implemented, which improves the overall car performance with direct 
benefits to the riders. Leveling not only improves ride quality but is critical to ensure proper height and 
alignment at high-platform stations to meet ADA criteria. 

 



 

 

Impact on Employment 
The facility upgrade provides an improved work environment for all PRT staff.  Modernized lighting, 
enhanced E-stop features, and new floor system allows the maintenance workers to perform daily 
activities in a fully functional and safe space which ultimately improves moral and work performance. 

Impact on Safety, Health and Environment for Workers and for the Outside 
General Public 
Working in an active facility meant not only keeping contractor employees safe, but also ensuring the 
safety of the PRT maintenance workers within the facility throughout the construction process. Our team 
developed a site-specific plan to make sure everyone was aware of the hazards on this job, resulting 
in the contractor recording 48,000 work-hours with no recordable incidents or lost-time accidents. 

Concrete Demolition Silica Controls  
Negative pressure isolation containments were constructed within the facility to evacuate dust from the 
work areas during concrete demolition. Outside of these containment zones, air samples were taken to 
determine the amount of potential exposure. The samples came back at <0.050 μg/m3, which is well 
below the OSHA permissible level. 

Use of Vibration Tools and Craft Fatigue  
Contractor vibration and craft fatigue were major concerns during project execution. Even though hydro 
demolition was implemented during the major phases of the maintenance pit rehabilitation, areas of the 
material still had to be removed using pneumatic hammers. As a result, the contractor gave craftworkers 
ergonomic chipping guns, which limited vibration and craft fatigue, boosting productivity and morale. 

Noise Monitoring and Control  
Hydro demolition successfully controlled dust emissions, however noise was a major concern as peak 
decibels can exceed 100 db. The team established a warning perimeter and conducted regular noise 
decibel readings at multiple locations to monitor and mitigate excessive noise. Proactively monitoring and 
controlling noise helped protect everyone’s hearing.  Additionally, it assisted in planning to maximize 
work timeframes when PRT employees were not in the facility (e.g. during holidays). 

Public Relations Activities Associated with the Project 
The facility will host the 2023 American Public Transport Association Rail Conference in June, where the 
team and other industry members will discuss innovation and the future of public rail transportation. 

 

 
 



 

  
Photo 1 and 1A – Maintenance Pit 6 Before & After 
 

  
Photo 2 and 2A – Maintenance Pit 8 Before & After 
 
 
 
 
 
 



 

  
Photo 3 – Hydro Demolition Robot Photo 4 – Form Tech Wall Forms   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 5 – Completed Shop Maintenance Pits 6 & 7 
 



 

  
Photo 6 – Completed Shop Maintenance Pits 3 & 4 
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ESWP Project of the Year ‐ Ravine Street 

The Allegheny County Sanitary Authority (ALCOSAN) had identified approximately a dozen locations 
within their service area where direct stream connections were made to municipal combined sewer 
systems. These connections were made decades ago under different regulatory environments and many 
pre‐dated the construction of the ALCOSAN system in the 1950’s. Today, these sewers flow to the 
ALCOSAN interceptor system and contribute to combined sewer overflows (CSO) during storm events 
and even during dry weather. Due to decades of development and growth in municipal areas, removal 
of these stream inflow sources is often a challenging task. ALCOSAN has targeted these stream inflow 
sites for removal and daylighting to natural watercourses, partially as a result of conditions of their 
consent decree. 
 
The stream inflow point along Ravine Street was identified as one of the sites for a stream removal 
feasibility study. This location conveys stream flow to the Sharpsburg Combined sewer system and then 
to ALCOSAN Diversion A‐69, located at the bank of the Allegheny River. In 2006, ALCOSAN entered into a 
contract with Michael Baker Jr., Inc. (Baker) to perform a feasibility study for removal of the stream 
inflow from the municipal combined sewer system. This executive summary highlights the findings of 
the final feasibility study, dated March 2008 and entitled “Facilities Planning for A‐69 and A‐70 Stream 
Removal” (Feasibility Study). Refer to the document for detailed information. 
 
During initial reconnaissance activities, it was discovered that a segment of State Route 28 was 
discharging storm water from the roadway drainage system into the Sharpsburg combined sewer 
system. The findings were reported to ALCOSAN and the study area was expanded to include full 
investigation of the Rt. 28 storm sewer system and the associated downstream Sharpsburg system. 
Ultimately, it was determined that the Rt. 28 system flowed through the Sharpsburg combined sewer 
system and into ALCOSAN Diversion A‐70. 
 
Following the field investigation work, GIS mapping of pipes, manholes, culverts and other features was 
created and combined with available Allegheny County topographic and contour mapping to create 
exhibits and form a platform for delineation of drainage areas as well as well as pervious/impervious 
areas. Preliminary pipe sizing calculations were performed utilizing the rational method. Where possible, 
the analysis focused on reuse/conversion of portions of the existing system, given the relatively large 
diameters of pipes that were encountered during the investigation work. Due to questions regarding the 
amount of flow that the various systems likely conveyed, and the overall makeup from the different 
municipalities, attempts were made to install flow monitors at key locations. Due to ongoing debris 
issues and vast variations in flow depths and velocities within the pipes, the monitoring data was 
deemed to be too inaccurate for its intended use.  
 
Four alternates were developed, each of which was analyzed in great detail and ranked based on various 
metrics. See the Feasibility study for information. Three of the alternates conveyed the flow the 
Allegheny River and one conveyed it to Pine Creek. Following discussion and review of the four 
alternates, ultimately the decision was made to further pursue #1 and #4 in greater detail.  
 
As the detailed analysis of alternates #1 and #4 continued, an Environmental Site Assessment was 
conducted. Given that most, if not all of the proposed work was planned to occur within the existing 
rights of way, the report did not raise any significant concerns. A second study was also conducted for 
the purpose of analyzing options for streambank stabilization/debris control within the Ravine St. valley. 
It was noted numerous times that some of the major flooding events in Sharpsburg were believed in 



part to be caused by debris from the upstream valley entering the system and creating blockages in the 
Sharpsburg system. Both reports are contained in the Feasibility Study. 
 
Following review of the two final alternates, meetings were again held with the stakeholders and a 
decision was made as to the preferred alternate, which was deemed to be the most cost effective while 
providing the largest volume of stream/storm water removal. 
 
ALCOSAN directed Baker to proceed with preparation of 30% “draft” level plan/profile drawings of the 
two preferred alternates. Additional field survey data was collected and key interference points with 
other utility lines were investigated in greater detail. In areas where existing combined sewers were 
proposed to be converted to storm sewers, special attention was paid to the logistics of separating 
existing building sanitary sewer laterals and conveying them to new sanitary sewer main lines. Within 
Sharpsburg, the plans included provisions for removal of existing roadway inlets from the existing 
combined sewer and re‐connecting them to the new storm sewer. Following completion of the 30% 
plans for each of the alternates, construction cost estimates were prepared, with price tags of 
approximately $1.5 million. 
 
In March, 2008, the updated Feasibility Study was prepared and distributed to the stakeholders for 
review and comment. In April, 2008, public meetings were held with the stakeholders for the purpose of 
discussing the Feasibility Study results and determining the path forward. Ultimately, funding concerns 
were paramount and the decision was made to put the project development on hold.  
 
In 2014, PennDOT began discussions with Baker and ALCOSAN and offered to assume ownership of the 
project, in part to take advantage of remaining federal funds for Highway Runoff Mitigation Projects 
(presented March 6, 2006), originally earmarked for stream removal at A‐66 Millvale Industrial Park and 
A‐69 Ravine Street. The A‐66 Millvale stream removal work was completed in conjunction with the SR 28 
reconstruction project. The remaining funds had to be used for the Ravine Street site or would be 
forfeited. 
 
To resume design of the A‐69 Ravine Street project, a two‐part scope of work was developed in 
accordance with PennDOT design procedures: the first to advance the engineering to Design Field View 
(DFV) level of detail, update the estimated construction cost and review permitting requirements; and 
the second to advance the engineering to Plans, Specifications and Cost Estimate (PS&E) suitable for 
bidding and construction through the PennDOT ECMS system. The project was challenged by multiple 
permitting needs as well as the ongoing recovery from the Covid epidemic, which hampered 
procurement of certain materials of construction. 
 
Construction took place over a two‐year timeframe, with ALCOSAN ultimately funding a large portion of 
the work with their Green Revitalization of Our Waterways (GROW) grant. Highlights of the work 
included a close tolerance jack and bore beneath an existing building as well as Norfolk Southern 
Railroad Tracks to create the new 48” river outfall for the separated storm sewers. Work had to be 
closely coordinated with Sharpsburg businesses as well as the adjacent PennDOT SR 28 Highland Park 
Interchange reconstruction project to ensure that the month‐long closure of Main Street was 
accommodated to enable the installation of the 48” storm sewer. Other work included 
relocations/upgrades of the Hampton Shaler Water System mains and Peoples Gas Company lines. All 
streets where work took place were restored with new full‐width bituminous paving, new sidewalks and 
ADA ramps. Ultimately, the project was successful in removing two major storm water inflow sources to 
the Sharpsburg combined sewer as well as ALCOSAN Diversions A‐69 and A‐70.  
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