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PLAN CONTEXT
Pittsburgh owes it existence to the meanders and confluence of three great 
American rivers. The Allegheny, Monongahela, and the Ohio Rivers are a point 
of pride and are integral to the City’s identity. As the city continues its historic 
transition from a riverfront industrial superpower to an education and research 
mecca, the quality of our rivers and riverfronts is of paramount importance. This 
study looks at ways to keep our rivers clean while creating great community 
focused infrastructure for a maturing city.

Green Infrastructure, or rainwater installations 
that use vegetation and natural hydrologic 
processes to manage and treat rainwater, needs 
to be a key part of our combined sewer overflow 
(CSO) solution. This report is part of the on-
going work to find the best ways to implement 
Green Infrastructure projects that both manage 
stormwater and support communities and follows 
Mayor Peduto’s leadership around P4: People, 
Planet, Place, and Performance.

Green Infrastructure enhances communities 
by creating beautiful and high performing 
landscapes that weave our open space assets 
into a thriving ecological network. In the process, 
there will be opportunities for workforce 
development that will empower Pittsburgh 
residents and drive neighborhood revitalization. 
Where once we saw open space as the leftover 
areas in and between our neighborhoods, 
Pittsburgh is now consciously shaping our 
greenspace to be ecologically high performing 
streetscapes, parks, and other amenities that are 
an economically viable compliment to traditional 
grey infrastructure.

In addition, this report is framed to support 
the City’s resiliency pursuits. Climate change 
creates a dynamic environment and projections 
for increased rainfall and number of extreme 
weather events need to be accounted for in 
our infrastructure planning. Combined with 
smart cities technology, surface-based green 
stormwater infrastructure has the potential to 
be quickly mobilized and more easily adjusted to 
allow for adaptive management. 

This report focuses on the range of technical 
solutions that could be installed to solve our 
CSO problem. In many cases, these solutions 
cannot be implemented without significant 
reexamination of how our stormwater resources 
are regulated. We need to integrate water-first 
planning into existing planning efforts, enable 
multi-agency and multi-partner action, and 
develop economic incentivizeives and long-
term workforce opportunities to achieve the 
required performance levels and the desired 
community benefit. Pittsburgh will not be the 
first city to implement Green Infrastructure, but 
we can strive to be the most innovative in its 
design, implementation, and integration with our 
communities.

PC
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projects improve 
stream quality

SAW MILL RUN

projects reduce flooding 
and retain water

A22

PROJECTS IN MOTION ACROSS THE CITY

A22  
Green Infrastructure EVALUATION

SAW MILL RUN  
INTEGRATED WATERSHED PLANNING

Pittsburgh Water and Sewer Authority examined 
one of the largest sewersheds in the city, A-22 
(Allegheny River, structure 22). The sewershed 
was modeled, reduction levels determined, 
and projects identified. Projects will address 
street flooding and basement sewerage 
flooding through installing distributed Green 
Infrastructure in the landscape to delay or 
prevent water from entering the combined 
sewer system. It was estimated that Green 
Infrastructure deployed in this shed could 
increase the resiliency of the sewer system by 
60% and reduce flooding from 4 events in 5 years 
to 1 event in 25 years.

PWSA also has a large shed-wide effort at 
stormwater reduction in the Saw Mill Run 
watershed. Unlike A-22, which has no surface 
stream, Saw Mill Run is a surface channel that 
collects water from combined and separated 
sewer systems from 12 municipalities. PWSA 
has funded work on a comprehensive watershed 
management plan, focusing on water quality 
using the EPA’s regulatory framework. PWSA 
works with a watershed coordinator housed 
at a multi-municipal community development 
organization, Economic Development South, 
and with the Army Corps of Engineers to make 
short-term and long-term improvements to the 
watershed.
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SAW MILL 
RUN  
IWM

S. 21st ST 
M16

SOHO  
RUN 
M19

JUNCTION 
HOLLOW 

M29

SHED A22 
FIRST SHED 
ANALYSIS

NEGLEY 
RUN 
A42

HETH’S 
RUN 
A41

WOODS 
RUN 
O27

During dry weather, the Allegheny County 
Sanitary Authority (ALCOSAN) Wastewater 
Treatment Plant receives 197 MG of waste 
waterper day from its 83 customer municipalities. 
Of this total dry weather flow, it is estimated 
(based on percentage of the total population) that 
the City of Pittsburgh contributes roughly 72 MG 
annually to the ALCOSAN Waste Treatment Plant, 
or about 36.5% of their total gallons processed 
annually, with the remainder coming from the 
82 other municipalities. However, during a 
rain event of as little as 0.1 inches, ALCOSAN’s 
capacity is exceeded and the stormwater 
overwhelms the system to cause rainwater and 
sewage to overflow into the rivers. In a typical 
year approximately 9 BG of sewage overflows 
during rainfall events into our rivers, causing the 
US Environmental Protection Agency (EPA) to 
require action from ALCOSAN through a Consent 
Decree and the Commonwealth of Pennsylvania 
Department of Environmental Protection (DEP) 
to require action from PWSA through a Consent 
Order.

It is possible to trace the frequency and severity 
of events to specific combined sewer outfalls and 
upstream sewersheds. PWSA has targeted the 
biggest contributing sheds as the first sheds to 
be addressed through a City-Wide Sewershed 
Assessment.

City-Wide identified six of PWSA’s thirty priority 
sewersheds for further conceptual planning 
including, Woods Run (O-27), South 21st Street 
in the South Side (M-16), the Hill District or Soho 
Run (M-19), Junction Hollow (M-29), Heth’s Run 
(A-41), and Negley Run (A-42). Each of these 
sewershed spans multiple neighborhoods and 
the character of the upstream urban fabric 
determines the quantity, quality, frequency, and 
speed stormwater enters into the system. The 
study looked for opportunities to implement 
upstream Green Infrastructure to delay or 
prevent water from entering the system while 
improving our streetscape and greenspaces.

A PRIORITIZED APPROACH TO CSO REDUCTION

PC
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• CSO reduction
• basement flooding
• water quality
• stream inflow
• hazard locations
• field verification

• public private 
partnerships

• urban planning
• market studies
• development 

coordinations
• policy & code 

changes

• small scale projects
• large scale projects
• education & training
• integrated 

watershed 
management

• monitoring projects
• monitoring CSO 

reduction
• triple bottom line 

assessment

INVESTIGATE

PLAN & DESIGN

IMPLEMENT

EVALUATE  
& ADJUST

CITY-WIDE G.I. ASSESSMENT PROCESS
The purpose of the City-Wide G.I. Assessment 
is to create a stormwater overlay to inform 
responsible development and redevelopment 
through the stormwater lens. The Sewershed 
Analysis part of the Assessment intends to:

• Identify high-yield CSO reduction opportunity 
sites for Green Infrastructure interventions

• Coordinate with City departments and 
agencies to ensure a comprehensive 
evaluation is conducted

• Strategize urban planning based on 
stormwater management

• Explore and assess potential stream 
separation and daylighting opportunities

The process is part of PWSA’s larger strategy 
to meet EPA compliance and includes an 
Investigation Phase that assesses surface issues 
and contributions to the combined sewer system. 
Sewershed surface issues are then overlaid 
onto the urban context to find opportunities for 
high performing projects. PWSA will develop an 
implementation program that will be monitored 
and evaluated to ensure long-term performance.

PWSA’s priority sewersheds were selected with 
an “80/20 approach” indicating that the majority 
of CSO is coming from just a few major sheds. 
Within the thirty largest sewersheds, six were 
selected for further investeigation. The six sheds 
represent approximately 13,800 acres and over 
10,000 stormwater inlets. Forty percent of all 
the sewer inlets in Pittsburgh are within these 
six sewersheds and together they contribute 
over 3.0 billion gallons of CSO each year. The 
sheds vary in size and configuration and do not 
have surface flows that meet the river or have 
contributions from separated upstream sewer 
systems, such as Nine Mile Run, Saw Mill Run, 
or Girty’s Run. 
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Green Infrastructure solutions can be appropriate at many scales of implementation.

Sewersheds included in Round One of PWSA’s City-Wide Sewershed Analysis. A41, M19, and O27 were studied by Arcadis 
and evolveEA. A42, M16, and M29 were studied by Mott MacDonald and Phronesis.

M16  
 S. 21st STREET

A41  
 HETH’S RUN

O27  
 WOODS RUN

M29  
 JUNCTION HOLLOW

A42  
 NEGLEY RUNM19  

 SOHO RUN
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Historically each shed was the location of a 
stream or run that connected upstream areas 
to the primary river waterway, through a series 
of secondary creeks and runs, tertiary channels, 
and seasonal waterways. Though this pattern 
may be difficult to read in the current topography, 
the historic topography can still be read in maps 
of the sub-grade sewer networks that were 
originally constructed in the valley floors.

Today this primary-secondary-tertiary 
conveyance remains the dominant morphological 
structure for all of the sheds. This allows for a 
common set of strategies to establish a hierarchy 
of green infrastructure, including:

• direct river reconnection
• valley surface storage and conveyance on 

distributed sites
• upstream surface conveyance and capture 

in the public right of way
• net zero or offline sites
• green infrastructure to improve the 

performance of private properties with pay-
for-success or other models

To reach the required CSO reduction levels 
for each sewershed, the strategies have to 
be evaluated as a networked system with two 
goals. First the infrastructure improvements 
should detain 1.5” of water during a storm event, 
releasing the water slowly back into the system 
over a 72 hour period when there is capacity 
within the system to convey it to ALCOSAN. 
Second, and more ambitiously, the infrastructure 
should prevent the water from reentering the 
sewer system, thus preventing the need for 
treatment at the ALCOSAN plant where possible. 
Both of these are significant changes and require 
extensive analysis, including modeling for future 
climate change projections.

Historic location of Heth’s Run and location of combined sewers.

SEWERSHED MORPHOLOGY

CAPTURE
collection of water close to where it falls

CONVEY
directing flow to appropriate locations for detention, 
infiltration, or outfall to a natural body of water

STORE
holding water from peak rainfall events to allow the 
water to slowly re-enter the system when capacity is 
available
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TYPICAL SHED COMPONENTS AND FUNCTIONING
Each Green Infrastructure 
element uniquely functions 
within the shed to decrease 
the amount of runoff.

CAPTURE

CONVEY

STORE

improved  
private property

CAPTURE & STORE

net zero 
or offline sites

CAPTURE & STORE

valley storage

CAPTURE & STORE

distributed  
storage sites

CAPTURE & STORE

public right-of-way 
complete streets

CONVEY

upstream street 
improvements

CAPTURE & CONVEY

direct connection  
to river

CONVEY

PCPC
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SYSTEM DESIGN PRINCIPLES
While each shed is unique in its balance of large-
scale or small-scale installations, there are some 
common principles for all sheds.

The degree of centralization or distribution 
of the system components affects the type, 
costs, and operations of each shed’s system. 
Each shed should work as an integrated system 
connecting upstream and downstream flows. For 
example, some sheds may be focused around a 
central valley or primary gathering point for the 
water with an extensive capture and conveyance 
system. Other sheds may have more opportunity 
for distributed locations that can be removed 
entirely from the system, thus eliminating the 
need to connect the sites. Different types of 
infrastructure will be needed to regulate flows 
but the same principals will be consistent. 

Redundancy needs to be integrated into each 
system design. Systemwide, redundancy of 
stormwater management infrastructure can 
allow for a factor of safety, strategically providing 
excess capacity to better respond to extreme 
events. Redundancy can also account for long-
term system stressors such as increased 
precipitation due to climate change. Lastly, 
redundancy creates the flexibility required for 
long-term system implementation.

Since there are multiple ways that the system 
can be implemented, redundancy allows for 
short-term and long-term changes without 
compromising performance.

Green Infrastructure components are 
interdependent and some can serve as 
indicators the overall system’s performance. 
To use an ecological analogy, the functioning 
of an “old growth forest” is driven by the 200 
year old trees that allow for the presence and 
behavior of other species. Some sheds may have 
significantly larger elements that will enable or 
drive the capacity of other elements. Centralized 
valley storage, such as a naturalized wetland, 
allows for upstream storage infrastructure to 
be minimized, reducing the infrastructure’s 
footprint in a dense urban environment. Valley 
infrastructure is dependent on upstream capture 
and conveyance—if the valley infrastructure 
is not in place, the nature of the upstream 
systems changes dramatically. Conversely, the 
valley cannot function as a wetland without the 
upstream infrastructure to deliver the water.

THERE ARE DIFFERENT SCALES OF 
INFRASTRUCTURE THAT DEFINE THE SYSTEM 
PROFILE. MOST SHEDS HAVE ELEMENTS OF 
EACH SCALE.
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GREEN INFRASTRUCTURE IMPLICATIONS
The City-Wide Sewershed Analysis presents 
a new paradigm for how the City designs and 
manages stormwater management infrastructure 
and is distinguished by a few key principles. 

First, the City-Wide Analysis assigns economic, 
ecological, and social value to the natural 
services that can be provided in the landscape, 
such as water capture and storage. Green 
Infrastructure such as wetlands or bioswales can 
be monetized and compared to the performance 
and cost of more traditional engineered systems. 
In addition, the improved ecological systems 
can enhance other areas of performance. At 
the largest scale, cleaner water quality allows 
for compliance with regulations, but also 
supports greater flora and fauna biodiversity. 
At the neighborhood scale, increased tree 
canopy from tree pits in sidewalk plantings can 
have a very real effect on localized urban heat 
island effects and decrease property owners’ 
costs to cool their buildings. Studies also 
show that Green Infrastructure improvements 
have measurable effects on property values 
and improve resident perception of safety and 
satisfaction. The City-Wide Analysis indicates that 
improved hydrological performance with Green 
Infrastructure has collateral “triple bottom line” 
benefits.

Second, the systems need to be designed and 
managed as a network of flows over time, 
not just as a series of physical facilities. This 
requires thinking in different timescales and 
will be facilitated through technology that allows 
us to model, simulate, and make mid-course 
adjustments as needed.

On the day to day timescale, green stormwater 
installations can have controls that dynamically 
respond to weather or storm events. Sensors 
can predict direction and severity of storms, 
triggering smart infrastructure to anticipate 
impact, such as lowering the level of an existing 
reservoir in anticipation of a storm event. 
Seasonal performance can be directed with 
similar technology.

As GI projects are designed and implemented 
over the year to year and decade to decade 
timescale, constant modeling and flow analysis 
is necessary to understand performance 
and broader network impact. For example, 

an upstream development may change the 
runoff profile of a shed. By establishing an 
adaptive approach to record and manage 
Green Infrastructure within a shed, systemwide 
performance can be tracked and used to inform 
future development. Continuous measurement 
and reassessment can help to magnify benefits 
provided by on-going improvements.

Lastly, the systems need to be designed for 
generation-scale evolution. Both green and 
grey systems age over time and have life cycles. 
Understanding the performance relative to 
maintenance and replacement milestones is key 
to maintaining biotic systems. The maintenance 
regimen, both in time and in tasks, evolves 
through the life cycle of the infrastructure, and 
the net present value of infrastructure needs to 
be considered accordingly.

Third, the City-Wide Analysis emphasizes 
opportunities to create shared value instead 
of isolating or segregating systems. Green 
Infrastructure projects should rarely be 
considered in isolation but should be integrated 
with other infrastructure investments. For 
example, the city’s commitment to complete 
streets means that stormwater conveyance can 
more easily be advanced at these locations. 
Scheduled improvement in the city’s parks should 
be reviewed for opportunities to incorporate 
Green Infrastructure, giving character and 
functionality while achieving multiple benefits 
for the same dollar spent. In areas of rapid 
development, instituting incentivizeives and 
controls would encourage Green Infrastructure 
that helps meet the City’s goals while creating 
higher performing, beautiful places.

GREEN INFRASTRUCTURE CHALLENGES THE 
WAY WE MANAGE OUR CITIES BECAUSE IT:
...ASSIGNS ECONOMIC, ECOLOGICAL, AND SOCIAL 

VALUE TO NATURAL SERVICES
...NEEDS TO BE DESIGNED AND MANAGED AS 

DYNAMIC FLOWS OVER TIME
...EMPHASIZES OPPORTUNITIES FOR SHARED 

VALUE INSTEAD OF SEGREGATED SYSTEMS

PCPC
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The City of Pittsburgh is addressing resiliency 
and climate change through the Office of 
Sustainability’s initiatives like the Rand 
Corporation’s Study on Resilient Stormwater 
Management in Allegheny County. While the goal 
of the study is to support improved stormwater 
management and resiliency in the entire 
county, the early findings have raised questions 
about the targets set for City-Wide planning. 
According to the Rand Corporation’s preliminary 
presentations, stormwater models based on an 
average year may not be reflective of emerging 
data on climate change statistics. Their research 
suggests that precipitation models may need to 
be adjusted to account for a greater frequency of 
more severe events and that the “average year” 
may have already been exceeded in the majority 
of the past 10 years.

While the frequency of rain events may be 
increasing, there is evidence that the intensity 
of storm events is also increasing. Sometimes 
referred to “extreme rainfall,” these events make 
it very difficult to design systems that can handle 
both the small and frequent event as well as the 
intense but less frequent event. In many cases we 
can find old newspaper headlines about previous 
flooding events on flood prone sites. These sites 
may have seemed to be free of problems in 
recent decades, but with the confluence of failing 
infrastructure and shifting climate patterns, we 
are seeing issues at these sites arise again.

Many other cities, such as those along coastlines 
or in arid climates, are addressing water issues 
with a greater sense of urgency. For example, 
Copenhagen has developed a Cloudburst Plan 
(2012) as part of the Danish capitol’s Climate 
Action Plan. The Cloudburst plan addresses 
frequency and intensity of events with shed-
wide planning and a commitment to major 
infrastructure replacement. New York City has 
pledged millions of dollars to major design and 
engineering initiatives that will change the way 
their waterfronts function.

Places like New York and Copenhagen are using 
a similar set of criteria for ranking initiatives 
including:

These cities also face similar administrative 
and funding challenges that limit system-
wide adoption. Other cities that do not have 
the same risk profile, such as Chattanooga, 
Tennessee, may not need the same existential 
level of investment, but do need to reinvent their 
administrative systems to account for the risk 
of failure by inaction. Chattanooga has adopted 
a full range of policies and programs to support 
distributed Green Infrastructure strategies.

Although flooding and water quality are two of 
the major reasons for Green Infrastructure, the 
City should also consider long-term risk and 
resiliency around an adequate supply of safe 
drinking water. All of the City’s drinking water 
supply comes from the rivers and, while the 
rivers are much cleaner than before, there is a 
growing risk of upstream pollution contamination 
related to extractive industries. Currently, the 
City-Wide approach to stormwater management 
is to use Green Infrastructure to infiltrate flows 
onsite with biotic systems where possible, or 
detain flows for slow release. However, future 
studies could also examine the potential of 
stormwater conveyance and storage for reuse as 
a potable water source with integrated micro-
filtration and distribution, instead of just delayed 
release back into the rivers. Decentralized water 
treatment and supply is already a reality in 
many places and is something that PWSA could 
evaluate in relation to its core service model.

FUTURE RESILIENCY CONCERNS

RISK
measures that proactively improve the city’s resilience

OPPORTUNITY
measures that are easy to implement

DEVELOPMENT
measures in areas of high activity

SYNERGIES
measures with multiple benefits
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IMPLICATIONS FOR POLICY AND ADMINISTRATIVE STRUCTURE
The biggest challenge to successful Green 
Infrastructure networks is not necessarily 
with the technologies themselves, but with the 
regulations, responsibility, and financing of the 
systems. Though this report was focused on 
the technical implementation and not on the 
administrative structure, it has become apparent 
that the full range of solutions can only be 
enabled with changes to governance.

Over the course of this project through internal 
and external meetings, a number of concerns 
have consistently risen to the top as major 
issues that could inhibit a strong and effective 
Green Infrastructure network. Many focus on 
the distributed control of system components, 
making it difficult to act in an integrated way. 
Ownership and stewardship of stormwater 
infrastructure requires coordinated action as 
the system crosses agency boundaries along 
the vertical axis and municipal boundaries in the 
horizontal axes. Because this report focused on 
sheds within a single municipality, the City of 
Pittsburgh, we will focus on the vertical axis and 
its associated inter-agency jurisdictional issues.

Today, stormwater’s journey begins at the 
surface where the Department of Public Works 
and private property owners control its flow, 
each under different legal requirements. Once 
the water enters the combined sewer system 
it becomes the responsibility of PWSA until 
it enters ALCOSAN’s interceptors and pipe 
structures. Green Infrastructure challenges the 
clear boundary between the agencies who control 
surface flows and the agencies who control flows 
in below grade systems.

Green Infrastructure extends the responsibility 
for water quality and quantity into a realm in 
which responsible agencies traditionally do 
not have control. It is not necessarily a lack of 
will but a lack of administrative infrastructure 
for coordinated action that inhibits full 
implementation. Many of these issues are 
challenges for other cities as well. 

Issues to be resolved include:

It is unclear who would administer existing 
stormwater management plans and how 
they would be legally binding. 

Planning and projects are loosely 
coordinated between siloed agencies, 
including Public Works, City Planning, PWSA 
and others. 

Perceived gaps in planning or coordination 
capacity of these organizations are 
filled with nonprofits who advocate for 
coordinated efforts but do not control the 
process, the assets, or the regulatory 
responsibility for compliance.

Existing planning and administrative 
practices across the country are not often 
suited to address dynamic or adaptive 
resource flows. Current controls are better 
suited to regulating placemaking, not 
monitoring and adjusting to the dynamic 
flows or performance of these places (this is 
a challenge for other resource flows such as 
energy or parking).

In addition, the City is a part of ALCOSAN’s 
larger cohort of municipalities and may 
need a different administrative structure 
than others in this cohort. 

Effective and innovative Green Infrastructure and 
rainwater control will be limited unless these 
issues can be drawn into the design prcess. There 
are a few possible responses and it is likely that 
some combination would be necessary:

Reshape the agencies to create a structure 
that allows for coordinated action and 
adaptive management.

Change the jurisdictional boundaries 
to allow for existing agencies to have 
increased authority.

Create market or regulatory mechanisms to 
incentivize or require action.

PCPC
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MANAGING WATER AT THREE SCALES

To establish a City-Wide water plan, we need 
a system that is structured for managing 
constantly changing resources and flows. 
Adaptive management is a structured, iterative, 
and emergent process of decision-making and 
action that may inform the management system. 
Adaptive management describes management 
systems that are well suited for dynamic systems 
where conditions are constantly in flux and where 
there is a high degree of uncertainty. Adaptive 
management is best known for its application to 
the management of natural resources, such as 
species populations, but can be applied to any 
organization that is in an uncertain and emerging 
context. 

Through the evaluation of the first six sheds, 
a replicable method of analysis has been 
established that can yield consistent data 
to inform City-Wide modeling. This process 

creates a Shed Management Plan, which 
can then be referenced and implemented by 
agencies, collaborators and stakeholders. The 
management of the Shed Management Plan 
needs to be iterative and will cross political, 
neighborhood, and agency boundaries. 

Currently, our city’s stormwater management 
does not enable easy implementation of the 
plans identified in the City-Wide process. The 
existing organizational structures, policy, and 
responsibilities do not enable collaborative 
decisions and streamlined action. An Adaptive 
Management model should be considered 
when structuring the policy, processes, and 
administrative structure for the control of 
rainwater as a resource.

IMPLEMENT

INVESTIGATE

PLAN & DESIGN

City-Wide
SHED

EVALUATATA E & ADJUSST

SITE

FOR THE CITY-WIDE RECOMMENDATIONS TO BE SUCCESSFULLY IMPLEMENTED, 
IT IS IMPORTANT TO ALLOW INSTITUTIONS, POLICIES AND PROCESSES TO DRAW 
UPON AN ADAPTIVE MANAGEMENT MODEL THAT:
...ADDRESSES ISSUES AT THE APPROPRIATE TEMPORAL AND SPATIAL SCALE
...CREATES A CONSTANT FEEDBACK LOOP OF INFORMATION AND ACTION
...CREATES ORGANIZATIONS CAPABLE OF COLLABORATIVE ACTION
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CITY-WIDE SCALE

SHED SCALE

PROJECT SCALE

Design, engineer, and construct 
projects according to shed-wide plan 
of action. Assign responsibility for 
projects and coordinate on-going 
implementation.

Monitor operations and maintenance. 
Make adjustments when needed. 
Update computer models and shed 
dashboard to communicate progress 
and make mid-course corrections.

ON-GOING 2016

The  
CITY-WIDE ADVISORY TEAM  
is a community based 
review team to advise on 
system-wide roles and 
policy.

The  
SHED-WIDE ADVISORY TEAM  
is a community based 
review team to advise on 
sewershed specific projects 
and priorities as well as a 
communication conduit for 
residents.

ON-GOING, SIX SHEDS, JUNE 2016

ON-GOING, PROJECTS FUNDED 
AS OF JUNE 2016

The process includes 
work at the...

And is informed by:

Understand the full functioning of the 
system and the City’s contributions 
through systemwide modeling. 

Select priority sheds. Identify which 
sheds should be addressed based on 
potential benefit to the overall system 
and other criteria.

Create or revise shed-scale 
masterplanning.

Policy and administrative changes. 
Make changes to policies, programs, 
and/or organizational responsibility to 
allow for consistent application across 
all sheds. Establish integrated funding 
strategy.

Review shed progress and adjust City-
Wide modeling.

Model the shed’s baseline 
performance, establish target 
reduction level, and create the 
Dashboard (1.0) that distills key 
indicators in an easy-to-read format.

Identify preliminary high capture 
stormwater locations within sheds 
based upon modeling. Target areas 
may indicate high inflow resulting from 
impervious surface or may result from 
localized sewer configuration and so 
need to be investigated further.

Analyze the urban context. Urban 
analyses should include physical, 
ecological, and cultural assets, as well 
as economic activity.

Develop system schematic(s). Each 
shed’s hydrologic strategy is based on 
physical configuration and available 
resources. The schematic needs to 
indicate how each component works 
within the system. 

Identify locations for Green 
Infrastructure implementation. 
Develop areas of focus where Green 
Infrastructure functions as a system 
or independently depending on shed 
characteristics.

Assess performance with hydrologic 
and economic modeling. Model 
proposed Green Infrastructure 
alternatives for hydrological 
effectiveness, costs, and triple bottom 
line benefits. Revise the Dashboard 
(2.0).

Share the preliminary assessment 
with the community. Reach out to all 
levels of the community for feedback, 
from elected officials, community 
organizations, and the general public. 
Anticipate the need for general 
education on CSO issues. Discuss 
project prioritization criteria and 
possible administration mechanisms.

Identify projects for implementation. 

Develop a shed-wide plan of action and 
funding strategy for infrastructure. 
Prioritize short, mid, and long-term 
implementation. Apply consistent 
criteria for assessing projects, 
including areas of risk, areas where 
projects are easy to implement, areas 
of development activity, and areas 
where synergies efforts can multiply 
benefits.

RISK
projects that proactively improve the 
city’s resilience

OPPORTUNITY
projects that are easy to implement

DEVELOPMENT
projects in areas of high activity

SYNERGIES
projects with multiple benefits

PCPC
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A41 HETH’S RUN
The A41 Sewershed is located in some of Pittsburgh’s most stable 
residential neighborhoods. This sewershed is configured similar 
to the watershed and the sewer follows the path of the now 
underground Heth’s Run, which once was tributary to the Allegheny 
River. The highest points in the shed, Stanton Heights, Garfield, and 
East Liberty contribute some stormwater but the majority of runoff 
comes from the Morningside and Highland Park neighborhoods. 
The neighborhoods are mostly comprised of single family detached 
homes and there is little vacancy. The Heth’s Run valley is currently 
used as a parking lot for the Pittsburgh Zoo and is contiguous 
with Highland Park, one of the largest municipal parks in the city. 
Highland Park is also home to both a covered and uncovered drinking 
water reservoir.

OPPOSITE PAGE. A view of a woman collecting water at the Morningside Playground near Chislett Street., c. 1916.
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A41 SHED SUMMARY

Heth’s Avenue forms the boundary 
between two neighborhoods with 
Morningside to the west and Highland 
Park to the east. It closely follows the 
historic Heth’s Run stream channel 
and is a low-spot for the surrounding 
neighborhoods. 

Heth’s Avenue could become the prototype 
for a new streetscape typology. Stepped 
detention basins, networked tree pits and 
rain gardens, and a narrowed right-of-way 
could bring the greenery of Heth’s Run 
deep into the neighborhood.

Mellon Terrace offers up to 37,700 square 
feet of potential rain garden for surface 
runoff from Mellon St, Callowhill St, and 
the northern terminus of Negley Ave. It is 
also adjacent to the Parklane, a 30 story 
residential tower whose parcel is covered 
with impermeable surfaces.

Highland Park Club is one of the few large 
developed parcels that could retain its 
own site water or even accept water from 
adjacent sites. Endowed with generous 
greenspaces, this site could incorporate 
strategies including green roofs, rain 
gardens, and bioswales. This could be 
accomplished through public-private 
partnership.

Other Net Zero areas in A41 include 
St. Raphael’s campus and Sunnyside 
Elementary.

HETH’S AVENUE

MELLON TERRACE

HIGHLAND PARK CLUB

HETH’S VALLEY
Water from the surrounding 
neighborhoods could flow to an 
underground detention facilities to “stop 
and drop” locations prior to entering a 
restored Heth’s Valley with a naturalized 
series of wetlands and surface flow. Other 
areas will share functions with Pittsburgh 
Zoo parking and entry.
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HIGHLAND PARK CLUB

HETH’S VALLEY
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HETH’S AVE GREEN BOULEVARD  
& BLUE VALLEY CONSTRUCTED WETLANDS

Tiered wetlands, separated by weirs and 
check dams, would restore the valley’s 
riparian ecology while slowly treating 
stormwater flows before they enter the 
river. Ecological restoration of hillsides 
will help establish native communities.

The A41 shed strategy reestablishes the importance 
of Heth’s Valley as storage and Heth’s Avenue as a 
collector, gathering water from adjacent streets, 
storing it in “stop-and-drop” subsurface detention 
under Heth’s Field, and then continuing to the restored 
wetlands and stream in the valley.

Historically Heth’s Valley (Haight’s Valley) was a 
wetlands area that captured and contained water from 
the shed. The Pittsburgh Parks Conservancy and the 
Pittsburgh Zoo are embarking on a transformation 
of the asphalt parking lot to an extension of Highland 
Park. The functioning of the valley would likely include 
wetlands, pass through conveyance, energy dissipation, 
and structured storage. Ecological restoration is 
needed to prevent sedimentation and to improve water 
quality. Ultimately, water should be released to the 
Allegheny without reentering the combined sewer 
system.

Most of A41’s sewage and stormwater flow through 
pipes buried below Heth’s Avenue. As PWSA moves 
toward a green approach to stormwater management, 
Heth’s Avenue should be considered a priority site.

Heth’s Ave is an underutilized concrete slab street on 
average 36 feet wide. There is low traffic count and low 
demand for parking on this street so an aggressive 
road diet is possible. Decreasing the width of the road 
would allow for generous rain gardens on either side 
and would establish the corridor as a pedestrian and 
cyclist friendly access to Heth’s Playground and extend 
Highland Park into the neighborhood. Networked tree 
pits, improved gutter profiles, and green alleys would 
allow surface flows from Jackson St, Avondale Pl, and 
Wellesley Ave to travel to Heth’s Playground without 
entering subsurface infrastructure.

Water could be captured and conveyed within the 
right-of-way using an enhanced gutter profile and 
slowed at mid block and end of block flow-through tree 
bumpouts. Streets sloped toward Heth’s Avenue can be 
used to capture water from the right-of-way and from 
adjacent structures and surfaces.

SD SUBSURFACE DETENTION
Improvements to stormwater 
infrastructure and recreation 
infrastructure should go hand in 
hand. Streets convey water to major 
subsurface structured storage where 
water can be stored and released in a 
controlled manner.

IS IMPROVED STREETS
Water is captured from the right-of-way 
using an enhanced gutter profile. It is 
slowed at mid block and end of block 
flow-through tree bumpouts. Water 
is captured and conveyed below the 
roadway when it crosses a Complete 
Street.

GREEN ALLEYS
Side streets connected to Heth’s Avenue 
can be used to capture water from the 
right-of-way and adjacent structures. 
Water is captured in the center of the 
right-of-way and conveyed subsurface in 
a gravel filled under-drain.

PAY-FOR-SUCCESS
Green Infrastructure should be placed 
wherever opportunities exist. Bioswales 
and small wetlands offer high value 
landscaping in addition to stormwater 
performance.  Creative financing 
models can support additional private 
investments.

CS COMPLETE STREETS
Major thoroughfares such as Stanton 
Avenue have high demand for safety and 
aesthetic improvements despite low 
demand for stormwater improvements. 
Complete streets should be considered 
complimentary to the Improved Streets, 
Green Boulevards, and Green Alleys.

STORMWATER DISTRICT

CW

SD

IS

GA

PFS

CS
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Morningside’s neighborhood business district is 
located at Greenwood Street and Morningside Avenue 
and connects the surrounding neighborhood to green-
space, public transit, and other amenities. The district 
could be given a unique identity with well designed 
stormwater infrastructure.

Natoli Field offers 165,000 square feet of recreational 
fields and is at the bottom of Greenwood Street. It is an 
ideal site for subsurface detention before stormwater 
drops into the Heth’s Run Valley. A former playground 
at the unoccupied Morningside Elementary School 
could incorporate either surface or subsurface 
detention on a smaller scale, at 16,000 square feet.

City steps on Greenwood St descending from El 
Paso Street to Duffield Street could be an exciting 
opportunity for tiered detention and conveyance 
structures along a new fully accessible route, giving 
the public an up close look at the water that flows 
within the neighborhood.

The Highland Park Club Apartments is one of the few 
large developed parcels in A41 is a classic “towers 
in the park” community of low-rise apartments. 
Already endowed with generous greenspaces, this site 
could make the most of them by incorporating green 
stormwater strategies including green roofs, rain 
gardens, and bioswales.

Maximizing the detention potential of this site 
could enable surface flows from the right-of-way 
to be managed on private property. This could be 
accomplished through a public-private partnership 
model called “pay-for-success” whereby the public 
stormwater management entity pays a private property 
owner for management of a certain volume of water.

NATOLI FIELD

HIGHLAND PARK CLUB

PRIORITY PROJECT: RECREATIONAL PARK

PRIVATE DEVELOPMENT

CONSTRUCTED WETLANDS
SUBSURFACE DETENTION
IMPROVED STREETS
GREEN ALLEYS
PAY-FOR-SUCCESS
COMPLETE STREETS

CW
SD
IS

GA
PFS
CS

LIVING WALL, CHELSEA, NY, NY
Source: Claire Lui

MAYNARD STREET, SEATTLE, WA
Source: SvR Design
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A41 INVENTORY

OFFLINE SITES

On a case by case basis, there could be 
opportunities throughout Pittsburgh for 
stormwater contributions to be completely 
removed from the stormwater conveyance 
network. Strategically targeted improvements 
within the parcel boundaries of some sites could 
make it possible for most if not all stormwater to 
be managed on site.

East Liberty Presbyterian Church (shed A-22) sets 
a strong precedent for the offline site strategy. 
Since installing rain gardens and permeable paving 
as well as overflow monitors, the site has not 
contributed any stormwater to the combined sewer 
system, even in a 3.7” event.

Large sites such as the Sunnyside Elementary 
School in Stanton Heights would have the most 
opportunities for an ambitious on site management 
solution. In this case, the building has a large 
impervious roof, a large impervious parking lot, 
and a large amount of underutilized green open 
space. Due to the amount of open space, high 
volume detention and infiltration infrastructure 
could be used to store and infiltrate on site. The 
roof of Sunnyside Elementary School is large 
enough to serve multiple functions including 
potential photo-voltaic paneling to generate power, 
white TPO membrane to reflect heat, and roof 
gardens to absorb moisture.

Medium sites such as St. Raphael’s parish could 
also be taken offline. By building detention 
infrastructure under parking lots and converting 
flat rooftops to greenroofs, the site can 
dramatically reduce its stormwater contributions.

CONSTRUCTED WETLANDS
SUBSURFACE DETENTION
IMPROVED STREETS
GREEN ALLEYS
PAY-FOR-SUCCESS
COMPLETE STREETS

CW
SD
IS

GA
PFS
CS

SUNNYSIDE ELEMENTARY SCHOOL
Source: Stanton Heights Neighborhood Association

ST RAPHAEL’S PARISH AND SCHOOL
Source: St Raphael’s Parish
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residential
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commercial
government
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26 acres

26 acres
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305 acres

A41 IMPERVIOUS AREA

223 ACRES
A41 MANAGED BY G.I.

126 ACRES
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A41 BY THE NUMBERS
The A41 sewershed has distinct 
opportunities for urban streetscape 
improvements and valley parkland 
improvements. Both would better 
connect the neighborhood to the park and 
ultimately to the river.

Green Infrastructure is able to manage 
stormwater for a larger area than the 
area of the installation at a ratio of 
approximately 10 to 1.  That means 12.6 
acres of green infrastructure is able to 
manage approximately 126 impervious 
acres within the shed.

GREEN INFRASTRUCTURE SCENARIO
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A41 TOTAL AREA

618 ACRES

OF THE SHED IS VACANT OR 
UNCLASSIFIED

OF THE SHED IS IMPERVIOUS

OF THE LAND IS OWNED BY 
GOVERNMENT OR INSTITUTIONS

IS THE MOST COMMON LAND USE 
(PUBLIC & PRIVATE)RESIDENTIAL

17.3%

36.1%

5.8%

street bumpouts

distributed detention

complete streets

green alleys
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ALCOSAN Tim Prevost
City Planning Michael Smith
Council District 7 Deborah Gross
Council District 9 Rev. Ricky Burgess
Public Works (DPW) Mike Gable
PWSA staff
URA staff

Allegheny Railroad
Army Corps. of Engineers
Pittsburgh Zoo Parks Conservancy, WRT
East Liberty ELDI, ELCC
Garfield Bloomfield Garfield 
Corporation
Highland Park [park] Parks Conservancy, DPW
Highland Park [n hood] HPCC
Morningside MACC
Stanton Heights SHNA

Heth’s Playground MACC, Parks Conservancy
Natoli Field MACC, Parks Conservancy
St. Raphael’s Parish
Union Project Jeffrey Dorsey, ED
Sunnyside Elementary Principal

Borland Green Borland Green Association 
Highland Park Club Apts.
Homeowners
Developers Morningside School

City-Wide

SHED SCALE

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

PROJECTS

COMMUNITY STAKEHOLDERS
Many of the projects are at a significant scale or require cross-agency 
coordination. The following is a list of stakeholders identified in the preliminary 
process.
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Green Infrastructure works by restoring, 
mimicking, and supercharging natural hydrologic 
processes. It needs to be deployed as a network 
and can reconcile historical flows with modern 
land use. We studied the historical development 
of the City of Pittsburgh, and the impact of 
development on the city’s topography. 

Hydrologic networks rely on a hierarchy of parts 
with differentiated functioning. Often there are 
critical pieces of Green Infrastructure that need 
to be installed and scaled to anticipate further 
expansion of the Green Infrastructure network. 

We identified “opportunity sites” throughout each 
priority sewershed that could both fulfill local 
stormwater infrastructure needs and support 
healthy communities and neighborhoods. The 
result is a hybridization between natural and 
manmade resource flow controls. 

In A41 Heth’s Run, storage infrastructure at Natoli 
Field and Heth’s Playground could allow for street 
improvements throughout the shed. As street 
improvements and detention sites come online, the 
network can be further expanded until the targeted 
areas are served by Green Infrastructure.

A41 SOLUTIONS

NETWORK SCENARIO

MAIN VALLEY STORAGE

TRIBUTARY BRANCHES CONVEY AND STORE

FURTHER NETWORK EXPANSION

FURTHER NETWORK EXPANSION
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Stormwater from rainfall is the major driving force 
behind the geology of Pittsburgh. Recognizing 
where and how stormwater historically flowed can 
give us clues as to where those flows want to occur 
today.

Today’s sewer mains follow hydrologic flow lines 
very closely. Heth’s Avenue and Heth’s Way were 
built on top of the main branches of Heth’s Run. 
The majority of A41’s stormwater flows here today.

SEWER MAINS

WATER MAINS

MOTT MACDONALD TARGET AREAS

HISTORIC STREAMS

A41 INVENTORY

HYDROLOGIC ANALYSES
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Understanding the unique urban fabric of a 
sewershed allows PWSA to identify potential 
synergies between infrastructure and 
communities. Better streets, better parks, better 
greenspaces, better hillsides, better homes, and 
better developments can all have positive ripple 
effects for people, planet, place, and performance.

STREETS + PARKING LOTS
The street grid for Morningside is largely disconnected from the 
adjacent neighborhoods. Both Morningside and Highland Park have 
relatively consistent residential blocks of similar lot and building 
sizes..

GREENSPACE + HILLSIDES
Heth’s Valley is the largest unprogrammed greenspace in A41 and is 
contiguous with Highland Park, the Pittsburgh Zoo, Natoli Field, and 
Heth’s Playground. Other greenspaces are the steep hillsides that 
separate Stanton Heights from Morninside.

A41 INVENTORY

SHED OVERVIEW
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BUILDINGS
The A41 sewershed is largely developed and has a high percentage 
of impervious surfaces. Much of the valley is currently paved for Zoo 
parking.

RELATIVE PROPERTY VALUES
Property values in Morningside and Highland Park are consistent and 
reflect a strong residential community. Property values trend lower in 
East Liberty and Garfield and are lowest on steep unbuildable hillsides.

VACANT PARCELS
There are very few vacant parcels in the A41 sewershed.

UNDERMINED + LANDSLIDE PRONE
Steep slopes surround the Heth’s Run valley. Hilltops in Stanton 
Heights and Garfield are undermined and are more expensive to 
develop on.
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The A41 Sewershed is distinguished by its absence 
of vacant parcels and a largely open valley 
floor. Neighborhoods comprised of single family 
detached homes surround the valley of the former 
Heth’s Run. To the east lies Pittsburgh’s Highland 
Park, home to two large drinking water reservoirs 
and the Pittsburgh Zoo. The valley floor, which has 
been filled and graded in most places, is largely 
consumed by parking.

NEIGHBORHOODS

COUNCIL DISTRICTS

Neighborhoods
East Liberty
Garfield
Highland Park
Morningside
Stanton Heights

Council District 7
Deb Gross

Council District 9
Rev. Ricky Burgess

Community Groups
Bloomfield Garfield Corporation
East Liberty Chamber of Commerce
East Liberty Development Inc
Highland Park Community Council
Morningside Area Community Council
Stanton Heights Neighborhood Association

A41 INVENTORY

URBAN CONTEXT

Churches

Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes71A
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A41 INVENTORY

BRYANT ST + HIGHLAND PARK

Highland Park is a quiet residential neighborhood 
with a vibrant neighborhood commercial district at 
Bryant St. It is home to Gilded Age landmarks like 
the King Estate and the grand entry to Highland 
Park. Local schools and churches remain civic 
landmarks, even when they are converted to other 
uses, as evidenced by the recently renovated Union 
Project community center.

BRYANT STREET CLOSED FOR FESTIVAL
Source: Highland Park Community Council

HOMES IN HIGHLAND PARK
Source: Highland Park Club Apartments

HIGHLAND PARK ENTRY, 1900
Source: Pittsburgh Parks Conservancy

Churches

Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes71A
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M19 SOHO RUN
The M19 Sewershed is nestled in the core of the East End between 
some of Pittsburgh’s largest economic centers. The M19 Sewershed 
is closely aligned with the watershed for the now underground Soho 
Run which was tributary to the Monongahela until the combined 
sewer network was constructed. Starting at the top of the Herron 
Hill, Soho Run flowed through the Upper Hill District, the Middle 
Hill District, Terrace Village, and Uptown (Bluff) before reaching 
the Monongahela near today’s Birmingham Bridge. Once a vibrant 
community that was home to Pittsburgh’s Jazz scene, the Hill District 
today is marked by vacancy and blight. Surrounded on all sides by 
neighborhoods with rapid development, it is expected that M19 will 
soon see major land use changes. We look at ways to anticipate 
development in M19 and its impact on stormwater management.

OPPOSITE PAGE. Sewer being constructed for M19 in the Hill or Soho. c. 1910.
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M19 SHED SUMMARY

 This site, between Fifth, Forbes, and 
the Birmingham Bridge aggregates 
stormwater flows from all sides and could 
reconcile challenging changes in grade for 
both cyclists and pedestrians.

Bands of mid-block greenspaces could 
provide tiered detention basins through 
the neighborhood while providing 
improved mid-block connectivity. Using 
the pay-for-success model, PWSA could 
work with developers to incentivizeivize 
creative solutions that manage 
stormwater and improve the public realm.

The lowest point of Centre Avenue in the 
Middle Hill District is a key collection 
point for stormwater flows as well as 
the eastern anchor for the Hill’s Centre 
Avenue business district. Establishing 
the site of an existing gas station 
as a community parklet with Green 
Infrastructure could catalyze development 
and growth.

UPTOWN PORTAL

UPTOWN MID-BLOCK PARKS

CENTRE AVENUE



A
O2

7
M1

9
A4

1
PC

49

A
M

O2
7

M1
9

A4
1

PC

UPTOWN PORTAL

UPTOWN MID-BLOCK PARKS

CENTRE AVENUE

ADDISON TERRACE 
PHASE 1

ADDISON TERRACE 
PHASE 2

OAK HILL

UNIVERSITY OF 
PITTSBURGH 
ATHLETIC FIELDS

VA HOSPITAL OF 
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During the 1950s, many of Pittsburgh’s undeveloped 
hilltops were leveled to make way for affordable 
housing.  The hilltop leveling process for the 
construction of Addison Terrace and Terrace village 
filled Soho Valley to create the Kennard Playground. 
This effectively created an earthen dam, trapping a 42 
foot deep potential reservoir on Centre Avenue that is 
kept dry by the combined sewer pipe running south. 
Because of this obstacle, surface conveyance to the 
Monongahela is not an option for the majority of rainfall 
within the M19 sewershed. The brick sewer pipe is 
buried up to 60 feet deep, following the former Soho 
Street.

Treating this area as a high volume stormwater 
reservoir is not an option as there are local landmarks 
and highly trafficked roads. A gas station occupies the 
lowest point of this virtual lake for several decades 
and the sewer inlets that keep the basin dry are 
clearly visible. The case for maintaining our existing 
infrastructure is clear when you consider that if “Lake 
Soho” were to exist, it would be 28 acres in size, the 
largest body of water in Pittsburgh, and second largest 
body of water in Allegheny County. 

This topographic feature has significant impact on the 
M19 stormwater management strategy. At present, 
there is only way out for stormwater and sanitary 
sewage from the majority of the M19 Sewershed. 
Separation of these flows would require tunneling for 
a new sanitary main, tunneling for a new stormwater 
main, or insertion of a dedicated sanitary pipe inside 
the existing combined pipe. Until then, as much 
stormwater as possible needs to be captured, detained, 
and slow released.

The low point of Centre Avenue, at the deepest part 
of the virtual “Lake Soho”, could become the major 
detention area serving much of M19. A gas station 
and surrounding vacant parcels could be networked 
together as a public stormwater greenspace at the 
heart of the hill district, forming a new civic center 
that acts as an anchor to redevelopment further down 
Centre Avenue.

VIRTUAL “LAKE SOHO” ON CENTRE AVE

CENTRE AVE

CENTRE AVENUE BASIN
PRIORITY PROJECT

QUNLI STORMWATER PARK, HAERBIN CITY, CHINA
Source: Turenscape
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Today’s Soho Run valley is very different from what was 
there 150 years ago. Rainwater has not flowed over the 
surface of the valley since diversion of the Run into the 
Soho Street sewer main in the early 1900s. Following 
hilltop leveling in the 1950s, the valley was filled and 
regraded, erasing all evidence of natural stormwater 
flows. A series of Green Infrastructure projects could 
reclaim some of the stormwater management potential 
inherent in today’s manmade topography.

MLK Park, a former ballfield and now urban agriculture 
site, could detain stormwater from the slopes 
immediately surrounding it and the road right-of-way 
for mid-slope storage. Capacity should be modeled for 
slope stability.

Key to any and all Green Infrastructure improvements 
in the Soho Run Valley is the Uptown Portal Park. 
This site, between Fifth, Forbes, and the Birmingham 
Bridge aggregates stormwater flows from all sides 
and reconciles challenging changes in grade for both 
cyclists and pedestrians.

In Uptown, bands of mid-block greenspaces 
could provide tiered detention basins through the 
neighborhood while providing improved mid-block 
connectivity. In addition to acting as a distributed 
detention network for stormwater, distributed parklets 
make the neighborhood more walkable and offer a 
unique type of development for Uptown’s EcoInnovation 
District. 

Green alleys could provide stormwater conveyance to 
the stormwater detention parks and could serve as an 
off street route for cyclists and pedestrians.

Conversion of Brady Street to a stormwater conveyance 
park could allow stormwater to slowly make its 
way down to the Monongahela through a series of 
interconnected tree pits and detention basins and 
solve pedestrian and bike connectivity issues. A project 
that connects people and water to the river would 
benefit both Uptown and the Hill. The solution needs to 
navigate under the nine bridges and on ramps carrying 
thirteen E-W lanes and six N-S lanes of traffic and 
will not be an easy solution but could be a dramatic 
public space that providing access to the E-W Jail Trail 
Bike-way, Pittsburgh Technology Center, Almono in 
Hazelwood, and ultimately, Washington, DC via the 
Great Allegheny Passage Trail.

Restoration of riparian ecology at the base of Soho 
Run could provide treatment to improve water 
quality before a naturalized day-lit outflow to the 
Monongahela.

SOHO RUN VALLEY
PRIORITY SITES

IMPROVED STREETS
Water could be captured from the 
right-of-way using an enhanced gutter 
profile. It is slowed at mid block and end 
of block flow-through tree bumpouts. 
Water is captured and conveyed below 
the roadway when it crosses a Complete 
Street.

GA GREEN ALLEYS
Green Alleys can be used to capture 
water from the right-of-way and from 
adjacent structures and surfaces. Water 
is captured in the center of the right-of-
way and conveyed subsurface in a gravel 
filled under-drain. Water is captured 
and conveyed to the nearest Improved 
or Complete Street

PFS PAY-FOR-SUCCESS
Green Infrastructure should be placed 
wherever opportunities exist. Bioswales 
and small wetlands offer high value 
landscaping in addition to stormwater 
performance.  Creative financing 
models can support additional private 
investments.

CS COMPLETE STREETS
Major thoroughfares such as Tustin 
St have high demand for safety and 
aesthetic improvements despite low 
demand for stormwater improvements. 
Complete streets should be considered 
complimentary to the Improved Streets, 
Green Boulevards, and Green Alleys.

IS

GA

PFS

CS

  CONSTRUCTED WETLANDS
Tiered wetlands, separated by weirs and 
check dams, would restore the valley’s 
riparian ecology while slowly treating 
stormwater flows before they enter the 
river. Ecological restoration of hillsides 
will help establish native communities.

CW

 URBAN AGRICULTURE
Underutilized greenspaces such as MLK 
Field are being reimagined as urban 
agriculture sites. This promotes health 
and wellness and could use diverted 
rainwater for irrigation.

UA
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MLK Park, a former ballfield and now urban agriculture 
site, could detain stormwater from the adjacent 
slopes while providing the potential for passive water 
harvesting. Urban agriculture promotes health and 
wellness for residents in the surrounding communities. 

Bands of mid-block greenspaces could provide tiered 
detention basins through the neighborhood while 
providing improved mid-block connectivity. Using 
the pay-for-success model, PWSA could work with 
developers to incentivize creative solutions that 
manage stormwater and improve the public realm.

In addition to acting as a distributed stormwater 
detention network, distributed parkland makes the 
neighborhood more walkable in support of higher 
density development in Uptown. Green alleys 
could provide stormwater conveyance to proposed 
stormwater detention parks. In addition they could 
serve as an off street route for cyclists and pedestrians.

MLK PARK

UPTOWN MIDBLOCK PARKLETS

PRIORITY PROJECT: URBAN AGRICULTURE

PRIVATE DEVELOPMENT 

WESTERN HARBOR, MALMO, SWEDEN
Source: nerdyplanner.blogspot.com

SUNFLOWERS IN MLK PARK
Source: Grow Pittsburgh

CONSTRUCTED WETLANDS
URBAN AGRICULTURE
IMPROVED STREETS
GREEN ALLEYS
PAY-FOR-SUCCESS
COMPLETE STREETS
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Nestled between Fifth Avenue, Forbes Avenue, 
and the Birmingham Bridge are a series of parcels 
that could become the Uptown Portal Park. At this 
point, stormwater from Uptown, Kirkpatrick Street, 
MLK Park, and Fifth Avenue converge and could be 
detained. Cyclists and Pedestrians lack an accessible 
route across the site and improving the site is key 
to establishing Uptown as a walkable, bikeable 
neighborhood. Visible from the most highly trafficked 
automobile and transit corridor in the city, the site is an 
opportunity to redefine a key portal between Uptown, 
the Hill District, Oakland, Downtown, South Side, 
Pittsburgh Technology Center, and the in progress 
ALMONO development.

Restoration of riparian ecology at the base of Soho 
Run could provide the final treatment for stormwater, 
improving water quality before entering a naturalized 
day-lit outflow to the Monongahela. Reclamation of 
this underutilized site along the Mon could add value 
to current development at the Pittsburgh Technology 
Center and the future development of the ALMONO 
site. It could provide crucial riverfront access to the 
Uptown community and connects the Jail Trail Bike-
way to a potential future trail along the riverfront.

UPTOWN PORTAL PARK

SOHO RUN @ THE MON RIVER

PRIORITY PROJECT: OPEN SPACE & PARK

PRIORITY PROJECT: OPEN SPACE & PARK

CUMBERLAND PARK, NASHVILLE, TN
Source: Hargreaves Associates

HILGARD GARDEN, BERKELEY, CA
Source: Joe Fletcher Photography, Mary Barensfeld Architecture

CONSTRUCTED WETLANDS
URBAN AGRICULTURE
IMPROVED STREETS
GREEN ALLEYS
PAY-FOR-SUCCESS
COMPLETE STREETS
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M19 INVENTORY

SEPARATED SITES

Newly reconstructed developments on the Terrace 
Village hilltops between the Middle Hill District 
and Uptown, partnerships between developers and 
the Housing Authority, feature a separated sewer 
system. Stormwater is captured and conveyed 
from the developments in pipes that run parallel to 
the sanitary sewer pipes. The developments also 
likely include stormwater detention infrastructure 
designed to meet the requirements of Pittsburgh’s 
Municipal Code.

A separated sewer system is a step in the right 
direction in a city that is almost entirely combined. 
However, once the separated sewer system leaves 
the development, it combines back into a combined 
sewer pipe. To truly reap the benefits from existing 
separated sewer investments upslope, investments 
could be made to find a green conveyance strategy 
that uses rain gardens, bioswales, and detention 
infrastructure.

OAK HILL APARTMENTS
Source: Graves Design Group

ADDISON TERRACE PHASE ONE
Source: KBK Enterprises



OAK HILL APARTMENTS

ADDISON TERRACE PHASE ONE

ADDISON TERRACE PHASE TWO

M1
9
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unclassified R.O.W. 63 acres

industrial 4 acres

green alleys

distributed detention

complete streets

street bumpouts
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M19 IMPERVIOUS AREA

153 ACRES
4.4 ACRES OF G.I. 
COULD MANAGE

44 ACRES
M19 TOTAL AREA

536 ACRES

M19 BY THE NUMBERS

OF THE SHED IS VACANT OR 
UNCLASSIFIED

OF THE SHED IS IMPERVIOUS

OF THE LAND IS OWNED BY 
GOVERNMENT OR INSTITUTIONS

IS THE MOST COMMON LAND USE 
(PUBLIC & PRIVATE)INSTITUTIONS

25.2%

28.5%

38.6%

The M19 sewershed has a unique mix 
of property ownership types.  Green 
Infrastructure can enhance community 
assets and enable community focussed 
reinvestment strategies.

Green Infrastructure is able to manage 
stormwater for a larger area than the 
area of the installation at a ratio of 
approximately 10 to 1.  That means 4.4 
acres of green infrastructure could 
be able to manage approximately 44 
impervious acres within the shed.
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ALCOSAN Tim Prevost
City Planning Justin Miller
Council District 6 R. Daniel Lavelle
Public Works Mike Gable
PWSA staff
URA staff

Hill CDC Marimba Milliones
Hill District Consensus Group 
Hill House Cheryl Hall-Russell
Milliones University Prep principal 
PGH Green Innovators Tom Bartnik
One Soho 
Uptown Ecoinnovation District Justin Miller, City Planning
Uptown Partners Jeanne McNutt
Start Uptown Dale McNutt

Kennard Playground 
MLK Park and Garden  TreePGH, GrowPGH, Landslide Farm

Churches
Carnegie Library Centre Ave CLP 

Action Housing
Developers KBK, MBS

Addison Terrace Housing Authority
Bedford Dwellings Housing Authority
Oak Hill Housing Authority

University of Pittsburgh
Uptown to River Conveyance PennDOT, Public Works
VA Hospital

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

City-Wide

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

SHED SCALE

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

PROJECTS

COMMUNITY STAKEHOLDERS
Many of the projects are at a significant scale or require cross-agency 
coordination. The following is a list of stakeholders identified in the preliminary 
process.

M1
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Green Infrastructure works by restoring, 
mimicking, and supercharging natural hydrologic 
processes. It needs to be deployed as a network 
and can reconcile historical flows with modern 
land use. We studied the historical development 
of the City of Pittsburgh, and the impact of 
development on the city’s topography. 

Hydrologic networks rely on a hierarchy of parts 
with differentiated functioning. Often there are 
critical pieces of Green Infrastructure that need 
to be installed and scaled to anticipate further 
expansion of the Green Infrastructure network. 

We identified “opportunity sites” throughout each 
priority sewershed that could both fulfill local 
stormwater infrastructure needs and support 
healthy communities and neighborhoods. The 
result is a hybridization between natural and 
manmade resource flow controls. 

In M19 Soho Run, the storage infrastructure at the 
Centre Ave low point and at the Uptown Portal site 
could allow for street improvements throughout 
the shed. As street improvements and detention 
sites come online, the network can be further 
expanded to connect to remaining target parcels.

MAIN VALLEY STORAGE

TRIBUTARY BRANCHES CONVEY AND STORE

FURTHER NETWORK EXPANSION

FURTHER NETWORK EXPANSION

M19 SOLUTIONS

NETWORK SCENARIO
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Hill leveling efforts for the creation of Addison 
Terrace and Terrace Village lead to the creation of 
a “Virtual Lake”, functionally dividing the Soho Run 
sewershed into two distinct subsheds: the Middle-
Upper Hill District and Uptown.

Today’s sewer mains follow hydrologic flow lines 
very closely. What was Soho Run now flows more 
than 60 feet below the surface of today’s Kennard 
Playground in a hand built brick sewer main. This 
approach to stormwater management lacks the 
riparian ecology needed to absorb, detain, and slow 
stormwater.

SEWER MAINS

WATER MAINS

Mott Macdonald Target Areas

Historic Streams

M19 INVENTORY

HYDROLOGIC ANALYSES
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Understanding the unique urban fabric of a 
sewershed allows PWSA to identify potential 
synergies between infrastructure and 
communities. Better streets, better parks, better 
greenspaces, better hillsides, better homes, and 
better developments can all have positive ripple 
effects for people, planet, place, and performance.

STREETS + PARKING LOTS
M19’s street arrangement is highly compartmentalized. Middle Hill 
and Upper Hill are distinctly separated by Herron Avenue. Addison 
Terrace and Oak Hill Developments are separated by hillsides. Uptown 
is connected only by Kirkpatrick St.

GREENSPACE + HILLSIDES
Greenspace at Kennard Playground and steep hillsides establish 
distinct neighborhood boundaries between the constituent 
communities of M19.

M19 INVENTORY

SHED OVERVIEW
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BUILDINGS
The M19 sewershed has a high vacancy rate and thus fewer impervious 
areas. The VA Hospital and the newer Addison Terrace and Oak Hill 
Developments are the most impervious areas in the shed.

RELATIVE PROPERTY VALUES
The Upper Hill and Uptown have rising property values, while the 
Middle Hill remains economically depressed. Major development by 
the Housing Authority, University of Pittsburgh, and Pittsburgh VA are 
of high value.

VACANT PARCELS
Dramatic population decline and mid-century urban renewal have lead 
to an abundance of vacant parcels throughout the M19 sewershed. 
This will likely change as the neighborhood is redeveloped and a 
GI plan should acknowledge the stormwater implications of future 
development.

UNDERMINED + LANDSLIDE PRONE
There are steep slopes around Kirkpatrick Street and the Housing 
Authority’s Addison Terrace and Oak Hill Developments. Much of the 
Middle and Upper Hill Districts are undermined, making these sites 
more challenging to develop.
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NEIGHBORHOODS

COUNCIL DISTRICTS

Neighborhoods
Bedford Dwellings
Bluff [Uptown Ecoinnovation District]
Middle Hill District
South Oakland [Pittsburgh Technology Center]
Terrace Village [Addison Terrace, Oak Hill]
Upper Hill District

Council District 6
R. Daniel Lavelle

Community Groups
Hill Community Development Corporation
Hill District Consensus Group
Hill House Association
One Soho
Uptown EcoInnovation District
Uptown Partners

M19 INVENTORY

URBAN CONTEXT

Located at the heart of Pittsburgh’s East End, 
M19 is surrounded on all sides by culturally and 
economically diverse neighborhoods. Downtown 
is to the west. Oakland with its hospitals and 
universities is to the east. Polish Hill, the Strip 
District, Lawrenceville, and Bloomfield are to the 
north. South Side is just over the Birmingham 
Bridge to the south.

Centre Avenue forms the civic spine of the Hill 
District and even after decades of disinvestment 
it remains home to the churches, schools, and 
neighborhood businesses that are helping the 
community to rebuild. The Hill District is distinctly 
separated from Uptown by Housing Authority 
developments in Terrace Village. Uptown is home 
to the city’s most highly traveled thoroughfares 
that connect the East End to Downtown and 
beyond.

Churches

Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes71A
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KENNARD 
PLAYGROUND

CENTRE AVE
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Centre Avenue forms the civic spine of the Hill 
District and even after decades of disinvestment 
it remains home to the churches, schools, and 
neighborhood businesses that are helping the 
community to rebuild. The Middle Hill has seen a 
steady decline following its effective disconnection 
from downtown by the construction of the Civic 
Arena in the early 1960s. This lead to blight and the 
current high vacancy rates.

With leadership from local community groups, 
the neighborhood is rebuilding. While it is not 
currently identified as a stormwater target area, 
more impervious surfaces will soon be introduced 
by redevelopment. A Green Infrastructure network 
could be established now in anticipation of the 
community’s future stormwater management 
needs.

Large scale redevelopment of former Housing 
Authority sites are built with separated sewer 
systems that feed back into the combined system, 
essentially losing the benefit of a separated 
system. These systems should be examined to be 
taken offline where possible.

CARNEGIE LIBRARY @ HILL DISTRICT
Source: Soracco Photography

CENTRE AVE + KIRKPATRICK STREET 
Source: Microsoft Here Maps

M19 INVENTORY

URBAN CONTEXT THE MIDDLE HILL
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Historic Sites

Forested Areas
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Schools

Port Authority Bus Routes71A
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Uptown is home to the city’s most highly traveled 
thoroughfares that connect the East End to 
Downtown and beyond. Fifth and Forbes Avenues 
carry heavy traffic through Uptown and for decades 
this traffic has discouraged residential growth. 
Today these corridors are valuable for the transit 
access they provide, an economic force that will 
be leveraged by the new Uptown EcoInnovation 
District. Vacant parcels are quickly being acquired 
by developers and the neighborhood is preparing 
itself for growth.

The Uptown EcoInnovation District establishes 
Uptown as a zone for targeted improvements to 
the urban fabric and environmentally sensitive 
redevelopment. Projects designed and built in this 
district could set a precedent for the rest of the city 
to follow.

While connections to Downtown and Oakland 
are good for automobiles and transit, they 
are very poor for pedestrians and cyclists. 
Street improvements that incorporate Green 
Infrastructure should be leveraged to improve 
walkability and bikeability throughout Uptown and 
its neighboring communities.

FORBES AVENUE ROWHOUSES
Source: Joseph Wingenfeld

“WELCOME TO UPTOWN”
Source: Simon Sculpture

M19 INVENTORY

URBAN CONTEXT SOHO VALLEY
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Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes71A
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O27 WOODS RUN
The O27 Sewershed is located in the North Western corner of the city. The 
sewershed is closely aligned to the watershed for the now underground 
Woods Run which was tributary to the Ohio River until the construction of 
the combined sewer network. The highest points in the shed are in Ross 
Township, Perry North, and Perry South and the many branches of Woods 
Run flow through Riverview Park and along Woods Run Avenue before 
combining with flows from Brighton Heights and Marshall-Shadeland. 
Woods Run then flows through a highly industrialized area and its former 
outfall to the Ohio was just upstream of today’s ALCOSAN Treatment Plant. 
Developed as a Streetcar Suburb, the Northside neighborhoods have seen 
a slow decline since the discontinuation of Pittsburgh’s streetcar network. 
While no major development is expected, new residents are taking 
advantage of the area’s proximity to Riverview Park.

OPPOSITE PAGE. A view of Woods Run Avenue below Davis Avenue Bridge, looking north.. c.1908

O2
7
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WOODS RUN VILLAGE

SHED SUMMARY

The confluence of four major tributary 
branches to Woods Run and the 
crossroads of Brighton Road and Woods 
Run Avenue form the civic center to one 
of Pittsburgh’s most authentic valley 
communities.

A recently renovated branch of the 
Carnegie Library, a firehouse, and a 
playground are complimented by a 
small neighborhood commercial district. 
Improvements to the streetscape, alleys, 
and greenspaces could catalyze civic 
engagement and add value to the nearby 
residential areas.

URA owned parcels at a key low point on 
McClure Avenue could detain stormwater 
flows from the surrounding Brighton 
Heights neighborhood as well as from the 
nearby Morrow School. The site, which 
is bisected by a 15” sewer main and is 
the former site of St. John’s General 
Hospital, could provide both stormwater 
performance and naturalized passive 
recreation areas.

Highly industrialized since the steel town 
days, the Ohio Riverfront at Woods Run is 
almost entirely paved over or otherwise 
developed. Home to the Western State 
Penitentiary and ALCOSAN, this area 
is the uninspired industrial terminus to 
the Three Rivers Heritage Trail. Green 
Infrastructure could be used to soften 
the area’s hard-scape while continuing 
the Three Rivers Heritage Trail inland to 
Riverview Park.

MCCLURE AVE

CONNECTION TO OHIO
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MORROW 

SCHOOL

BRIGHTON RD

WOODS RUN AVE

SHADELAND AVE

MCCLU
RE AVE

CALIFORNIA AVE

BRIGHTON RD

GRAND AVE
ALCOSAN

ALCOSAN

GARAGE

SEPARATED 
DEVELOPMENT

SHADELAND AVE

PERRYSVILLE AVE

DAVIS AVE

WOODS R
UN AV

E
MCCLURE AVE

CONNECTION TO OHIO

WOODS RUN VILLAGE

STREET TYPE 1: COMPLETE STREET
STREET TYPE 2: IMPROVED STREET
STREET TYPE 3: GREEN ALLEY
NET ZERO SITE
DISTRIBUTED STORAGE SITE
MAJOR STORAGE PROJECT SITE
PROJECT
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Four tributary branches of Woods Run converge at the 
core of the Woods Run Valley. Each branch carries with 
it a major road and the convergence of both rainwater 
and economic activity demands that investment in 
green stormwater infrastructure should reinforce the 
area as a civic center. Key elements such as a library, 
playground, and fire station are already in place.

Pay-for-Success development opportunities could exist 
at the intersection of Brighton Road and Woods Run 
Avenue, reinforcing the intersection as a community 
focal point and taking advantage of access to transit.

Pedestrian and Bicycle routes through the area could 
establish a connection from the riverfront bicycle trail 
to Riverview Park.

Renovation of an existing playground and Library 
grounds could reinvigorate an already green village 
center. Vacation of a portion of Lecky Ave adjacent to 
the library could activate an inaccessible vacant parcel.

WOODS RUN VILLAGE
STORMWATER DISTRICT

IMPROVED STREETS
Water could be captured from the 
right-of-way using an enhanced gutter 
profile. It is slowed at mid block and end 
of block flow-through tree bumpouts. 
Water is captured and conveyed below 
the roadway when it crosses a Complete 
Street.

GA GREEN ALLEYS
Green Alleys can be used to capture 
water from the right-of-way and from 
adjacent structures and surfaces. Water 
is captured in the center of the right-of-
way and conveyed subsurface in a gravel 
filled under-drain. Water is captured 
and conveyed to the nearest Improved 
or Complete Street

PFS PAY-FOR-SUCCESS
Green Infrastructure should be placed 
wherever opportunities exist. Bioswales 
and small wetlands offer high value 
landscaping in addition to stormwater 
performance.  Creative financing 
models can support additional private 
investments.

CS COMPLETE STREETS
Major thoroughfares such as Tustin 
St have high demand for safety and 
aesthetic improvements despite low 
demand for stormwater improvements. 
Complete streets should be considered 
complimentary to the Improved Streets, 
Green Boulevards, and Green Alleys.

IS

GA

PFS

CS

  CONSTRUCTED WETLANDS
Tiered wetlands, separated by weirs and 
check dams, would restore the valley’s 
riparian ecology while slowly treating 
stormwater flows before they enter the 
river. Ecological restoration of hillsides 
will help establish native communities.

SD SUBSURFACE DETENTION
Improvements to stormwater 
infrastructure and recreation 
infrastructure should go hand in 
hand. Streets convey water to major 
subsurface structured storage where 
water can be stored and released in a 
controlled manner.

CW

SD
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URA owned parcels at a key low point on McClure 
Avenue could detain stormwater flows from the 
surrounding Brighton Heights neighborhood as well 
as from the nearby Morrow School. The site, which 
is bisected by a 15” sewer main, could provide both 
stormwater performance and naturalized passive 
recreation areas.

Highly industrialized since the steel town days, the Ohio 
Riverfront at Woods Run is almost entirely paved over 
or otherwise developed. Home to the Western State 
Penitentiary and ALCOSAN, this area is the uninspired 
industrial terminus to the Three Rivers Heritage Trail. 
Green Infrastructure could be used to soften the area’s 
hard-scape while continuing the Three Rivers Heritage 
Trail inland to Riverview Park.

MCCLURE AVENUE WILDS
PRIORITY PROJECT: OPEN SPACE & PARK

WOODS RUN @ THE OHIO RIVER
PRIVATE DEVELOPMENT & TRAIL

INDIANAPOLIS CULTURAL TRAIL WITH BIOSWALES AND 
PERMEABLE PAVING
Source: Circle City Bicycles

LOWER CODORNICES CREEK RESTORATION, ALBANY, NY
Source: Restoration Design Group

CONSTRUCTED WETLANDS
SUBSURFACE DETENTION
IMPROVED STREETS
GREEN ALLEYS
PAY-FOR-SUCCESS
COMPLETE STREETS
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IMPERVIOUS AREA GREEN INFRASTRUCTURE SCENARIO
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cemetery 111 acres

industrial+railroad 21 acres

O27 IMPERVIOUS AREA

278 ACRES
6.7 ACRES OF G.I. 
COULD MANAGE

67 ACRES
O27 TOTAL AREA

1331 ACRES

OF THE SHED IS VACANT OR 
UNCLASSIFIED

OF THE SHED IS IMPERVIOUS

OF THE LAND IS OWNED BY 
GOVERNMENT OR INSTITUTIONS

IS THE MOST COMMON LAND USE 
(PUBLIC & PRIVATE)RESIDENTIAL

O27 BY THE NUMBERS

22.5%

26.9%

13.8%

complete streets

street bumpouts

distributed detention

green alleys
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The O27 sewershed includes many 
naturalized pervious areas.  Green 
Infrastructure can leverage these natural 
assets to manage stormwater from the 
goal of 50 imperious acres.

Green Infrastructure is able to manage 
stormwater for a larger area than the 
area of the installation at a ratio of 
approximately 10 to 1.  That means 6.7 
acres of green infrastructure could 
be able to manage approximately 67 
impervious acres within the sewershed.



INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

City-Wide

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

SHED SCALE

INDIVIDUALS, 
AGENCIES, AND 
ORGANIZATIONS

PROJECTS

COMMUNITY STAKEHOLDERS
Many of the projects are at a significant scale or require cross-agency coordination. 
The following is a list of stakeholders identified in the preliminary process.
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ALCOSAN    Tim Prevost 
City Planning    Stephanie Joy Everett
Council District 1   Darlene Harris
Public Works    Mike Gable
URA

Brighton Heights   BHCF, Jess Mooney
Brightwood Civic Group
Observatory Hill Inc.
One Northside
Perry North + South   PHCC
Riverview Park    Parks Conservancy

ALCOSAN @ Preble Avenue  Tim Prevost
Carnegie Library
Cemeteries
Engineered Polymer Solutions
Fire Department
Homeowners
Morrow School    PPS
The Pittsburgh Project   
URA @ McClure Ave   URA, GTECH
Western State Penitentiary  Commonwealth of PA, PennDOT
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Green Infrastructure works by restoring, 
mimicking, and supercharging natural hydrologic 
processes. It needs to be deployed as a network 
and can reconcile historical flows with modern 
land use. We studied the historical development 
of the City of Pittsburgh, and the impact of 
development on the city’s topography. 

Hydrologic networks rely on a hierarchy of parts 
with differentiated functioning. Often there are 
critical pieces of Green Infrastructure that need 
to be installed and scaled to anticipate further 
expansion of the Green Infrastructure network. 

We identified “opportunity sites” throughout each 
priority sewershed that could both fulfill local 
stormwater infrastructure needs and support 
healthy communities and neighborhoods. The 
result is a hybridization between natural and 
manmade resource flow controls. 

In O27 Woods Run, the storage infrastructure in 
the main valley and along tributary branches could 
allow for street improvements throughout the 
shed. As street improvements and detention sites 
come online, the network can be further expanded 
until every and parcel are served by Green 
Infrastructure.  The O27 sewershed also includes 
several natural valleys with small streams that are 
being evaluated for their potential for stormwater 
management as part fo the City-Wide  study.

MAIN VALLEY STORAGE

TRIBUTARY BRANCHES CONVEY AND STORE

FURTHER NETWORK EXPANSION

FURTHER NETWORK EXPANSION

O27 SOLUTIONS

NETWORK SCENARIO
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Stormwater from rainfall is the major driving force 
behind the geology of Pittsburgh. Recognizing 
where and how stormwater historically flowed can 
give us clues to where those flows want to occur 
today.

Today’s sewer mains follow hydrologic flow lines 
very closely. Woods Run was once one of the 
largest streams in the City of Pittsburgh and had 
many tributary branches. Today’s stormwater 
continues to flow in the sewer mains built along 
these original branches.

SEWER MAINS

WATER MAINS

Mott Macdonald Target Areas

Historic Streams

O27 INVENTORY

HYDROLOGIC ANALYSES
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Understanding the unique urban fabric of a 
sewershed allows PWSA to identify potential 
synergies between infrastructure and 
communities. Better streets, better parks, better 
greenspaces, better hillsides, better homes, and 
better developments can all have positive ripple 
effects for people, planet, place, and performance.

STREETS
Brighton Heights and Marshall-Shadeland are separated by Woods 
Run Valley and are connected by bridges. The neighborhood in the 
valley between them is distinct from its hilltop neighbors.

GREENSPACE + HILLSIDES
The O27 sewershed is dominated by green-space in Riverview Park, 
Brighton Heights Park, and a few large cemeteries.

O27 INVENTORY

SHED OVERVIEW
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BUILDINGS
The O27 sewershed is home to Riverview Park and Highwood Cemetery 
which have few impervious surfaces. The community along Woods Run 
Avenue in the valley is distinct from the hill top Brighton Heights and 
Marshall-Shadeland neighborhoods to which it belongs.

RELATIVE PROPERTY VALUES
The O27 sewershed has a mix of property values. A new generation 
of homeowners is beginning to move in, restoring some of the areas 
historic homes.

VACANT PARCELS
The O27 sewershed has scattered vacant parcels in and near its valley. 
These could be leveraged as Green Infrastructure.

UNDERMINED + LANDSLIDE PRONE
Large parts of the O27 sewershed have been identified by City Planning 
as having steep slopes. This is likely a mapping error, the wooded 
hillsides shown below are a better indicator of steepness for this shed. 
Undermining is limited to the Perry Hilltops.
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The O27 sewershed is distinguished by the amount 
of green-space in the upper parts of the shed. 
Dramatically steep wooded slopes have constrained 
where development has been able to occur. 
Riverview Park, one of the largest public parks 
in the city and one of the oldest, has protected an 
additional 251 acres from development. Adjacent to 
the Park are several large cemeteries forming an 
ecologically contiguous greenspace.

The comparatively level hilltops to the west 
of the Park supported streetcar suburbs at 
Brighton Heights and Marshall-Shadeland. Major 
thoroughfares from downtown Pittsburgh to the 
Southeast reflect these original streetcar lines. NEIGHBORHOOD DESIGNATION

COUNCIL DISTRICTS

Neighborhoods
Brighton Heights
Marshall-Shadeland [Brightwood, Woods Run Avenue]
Perry North [Observatory Hill]
Perry South

Council District 1
Darlene Harris

Community Groups
Brighton Heights Citizens Federation
Brightwood Civic Group
Observatory Hill Inc.
One Northside
Perry Hilltop Community Council

Adjacent Municipality
Ross Township

O27 INVENTORY

URBAN CONTEXT

Churches

Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes

COMMUNITY ASSETS

71A
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Connectivity between valley and hilltop is limited to 
McClure Avenue and Brighton Road. Three of the 
major thoroughfares from south the north bridge 
over the valley at Shadeland Avenue, California 
Avenue, and Ohio River Boulevard. As a result, the 
valley of Woods Run is characteristically distinct 
from the hilltops of Brighton Heights and Marshall-
Shadeland.

Though it does not have its own neighborhood 
designation, the Woods Run valley is a distinct 
community. The village center near the 
intersection of Brighton Road and Woods Run 
Avenue includes civic assets that could support an 
engaged and active community. A few storefronts 
form a neighborhood commercial center and the 
newly renovated Carnegie Library serves as the 
community focal point.

A series of vacant lots and greenspaces could 
be integrated with Green Infrastructure to 
provide improved walkability between the library, 
playground, fire station, commercial storefronts, 
and the surrounding residential neighborhoods.

Lecky Avenue, parallel to Woods Run Avenue, 
could be converted to a green alley. Improvements 
to this alley, which carries the primary sewer main 
for O27, would enable a bikeable corridor from the 
Three Rivers Heritage Bike Trail to Riverview Park.

O27 INVENTORY

URBAN CONTEXT WOODS RUN

CARNEGIE LIBRARY @ WOODS RUN
Source: Soracco Photography

CALIFORNIA AVE + OHIO RIVER BLVD
BRIDGES OVER WOODS RUN VALLEY
Source: Microsoft Here Maps

Churches

Historic Sites

Forested Areas

Parks

Schools

Port Authority Bus Routes

COMMUNITY ASSETS

71A
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APPENDICES
The following appendices provide cost summaries prepared by 
Arcadis and a map of the Green Infrastructure network used as 
the basis for calculations. In our technical analysis, we focused on 
only the highest priority Green Infrastructure opportunities for the 
calculation of cost and performance. 
In our urban analysis of the three sheds, we looked at each 
shed comprehensively to identify every possible opportunity for 
Green Infrastructure. As PWSA plans their Green Infrastructure 
implementation strategy, it will be helpful for them to have the 
comprehensive opportunity maps in the preceding sections so that 
they can consider all available alternatives.

A
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APPENDIX

A41 COST SUMMARY

A41
Capital Cost Summary

6/23/2016

A 41 - All focus areas 

GI Strategy
Tributary Impervious Area 
Detain and Slow Release 

[acres]

Tributary 
Impervious Area 

Detained and 
Daylighted

[acres]

Total BMP 
Footprint 

[acres]

Total Runoff Storage 
Volume [MG]

Cost per Imp 
Acre Removed 

[$M]

Total cost 
estimate

[$M]

"Green the Valley" Water Quality Detention 9.0  8.09$                   
Valley Detention Costs 9.0 2.9  3.19$                   

Valley Conveyance Costs 4.90$                   
"Stop and Drop" Detention 50.0 1.5 2.0 0.10$               4.78$                   

Heth's Playground 42.3 0.9 1.7 0.08$              3.30$                  
Mellon Terrace 2.8 0.3 0.1 0.26$              0.71$                  

Natoli Field 3.4 0.1 0.1 0.15$              0.51$                  
Vetter and Chislett 1.5 0.1 0.1 0.17$              0.25$                  

"Establish / Expand Network" GI  Volume 32.4 44.5 6.8 3.1 0.20$               15.39$                  
Flow through  Rain Garden 14.8 0.8 0.6 0.18$              2.60$                  

Road diet Swale 9.6 0.6 0.4 0.17$              1.59$                  
Stormwater Intersection Bumpout 20.0 1.1 0.8 0.25$              5.03$                  

Distributed Storage Tree Trench 14.9 0.6 0.6 0.16$              2.44$                  
Green Alley [add-on] 17.7 3.7 0.7 0.21$              3.74$                  

Conveyance 8.69$                   
Building Disconnect Cost 4.75$                    

Enhanced Curb & Gutter Conveyance Costs 2.39$                    
Pipe Network Conveyance Costs 1.56$                   

 
Total Controlled 32 94 17.3 5.2 0.29$               37.0$                    

Total Controlled - without Valley Development  0.23$               28.9$                   
Notes
1. Cost reflects capital cost estimate and does not reflect engineering and construction services
2. GI Sizing volume based on providing void storage for 1.5" of runoff depth for contributing areas
3. Contributing roadway and building footprint areas were considered to contribute 100% of their runoff volume

4. Other contributing area within the right of way is considered to contribute 50% of the runoff volume

10. Other Project costs are estimated based on unit costs provided by MM and are detailed in BMP Cost Estimate excel workbook.

9. Valley Detention Cost based on Envision AUTOCASE "high cost" for constructed wetlands.  Valley Conveyance, which would be in the form of a natural stream 
conveyance is based on literature review to provide conservative capital cost estimate.

A 41 - Controlled Area and Volume
A 41 - BMP Unit Cost 

Template

5. Private parcel area outside of right of way and outside of building footprints is considered to 
contribute 10% of the runoff volume, if within 25 feet of curb.

8. Capital costs per Stop and Drop Location exclude cost estimate of the Valley Detention space.  The Valley Detention space is not
accounted for in providing additional controlled acres.  It does facilitate the daylighting of stormwater volume and the contributing flows
would receive water quality improvements.  Since it does not facilitate the capture of controlled acres, it is not included in the cost per impevious acre controlled.

6. Disconnect cost based on assumption of $4 per sq ft controlled, or assuming $1000 per downspout that intercepts 250 sq ft
7. New Road Inlet structures included in GI Cost Estimates

AA



102

APPENDIX

A41 GI NETWORK USED FOR CALCULATION



A
O2

7
M1

9
A4

1
PC

103

AA



104

[This page left intentionally blank.]



A
O2

7
M1

9
A4

1
PC

105

APPENDIX

M19 COST SUMMARY

A

M19
Capital Cost Summary

6/23/2016

M19 - All focus areas 

GI Strategy

Tributary 
Impervious Area 
Detain and Slow 

Release 
[acres]

Tributary 
Impervious Area 

Detained and 
Daylighted

[acres]

Total BMP 
Footprint 

[acres]

Total Runoff 
Storage Volume 

[MG]

Cost per Imp 
Acre 

Controlled 
[$M]

Total cost 
estimate

[$M]

Distributed Detention Sites 19.0 0.0 1.2 0.8 0.13$               2.53$                  
Mid Block Pocket Park #1 1.0 0.1 0.0 0.20$              0.20$                 
Mid Block Pocket Park #2 1.5 0.2 0.1 0.17$              0.25$                 

Uptown Portal Park 8.5 0.6 0.3 0.12$              1.06$                 
Centre Ave Greenspace 8.0 0.3 0.3 0.13$              1.02$                 

"Establish / Expand Network" GI  Volume 20.8 0.0 1.9 0.8 0.19$               4.04$                  
Flow through  Rain Garden 0.9 0.0 0.0 0.18$              0.15$                 

Stormwater Intersection Bumpout 3.9 0.2 0.2 0.25$              0.98$                 
Distributed Storage Tree Trench 10.4 0.4 0.4 0.16$              1.71$                 

Green Alley [add-on] 5.7 1.2 0.2 0.21$              1.20$                 
Conveyance 1.36$                  

Building Disconnect Cost 0.37$                   
Enhanced Curb & Gutter Conveyance Costs 0.99$                   

Total Controlled 40 0.0 3.1 1.6 0.20$               7.9$                     
 

Notes
1. Cost reflects capital cost estimate and does not reflect engineering and construction services.
2. GI Sizing volume based on providing void storage for 1.5" of runoff depth for contributing areas.
3. Contributing roadway and building footprint areas were considered to contribute 100% of their runoff volume.
4. Other contributing area within the right of way is considered to contribute 50% of the runoff volume.

8. Project costs are estimated based on unit costs provided by MM and are detailed in BMP Cost Estimate excel workbook.
7. New Road Inlet structures included in GI Cost Estimates.

M 19 - Controlled Area and Volume
M 19 - BMP Unit Cost 

Template

5. Private parcel area outside of right of way and outside of building footprints is considered to 
contribute 10% of the runoff volume, if within 25 feet of curb.
6. Disconnect cost based on assumption of $4 per sq ft controlled, or assuming $1000 per downspout that intercepts 250 sq ft.

A
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APPENDIX

M19 GI NETWORK USED FOR CALCULATION
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APPENDIX

O27 COST SUMMARY

A

O27
Capital Cost Summary

6/23/2016

O 27 - All focus areas 

GI Strategy

Tributary 
Impervious Area 
Detain and Slow 

Release 
[acres]

Tributary 
Impervious Area 

Detained and 
Daylighted

[acres]

Total BMP 
Footprint 

[acres]

Total Runoff 
Storage Volume 

[MG]

Cost per Imp 
Acre Removed 

[$M]

Total cost 
estimate

[$M]

Distributed Detention Sites 6.5 0.0 0.8 0.3 0.15$               1.01$                  
Woods Run Village 2.0 0.2 0.1 0.13$              0.26$                 

McClure Wilds 4.5 0.6 0.2 0.17$              0.75$                 
"Establish / Expand Network" GI  Volume 61.0 0.0 3.7 2.5 0.19$               11.57$                

Flow through  Rain Garden 8.3 0.5 0.3 0.18$              1.46$                 
Stormwater Intersection Bumpout 14.3 0.8 0.6 0.25$              3.58$                 

Distributed Storage Tree Trench 33.7 1.4 1.4 0.16$              5.53$                 
Green Alley [add-on] 4.7 1.0 0.2 0.21$              1.00$                 

Conveyance 3.25$                  
Building Disconnect Cost 1.19$                   

Enhanced Curb & Gutter Conveyance Costs 2.06$                   

Total Controlled 67 0.0 4.5 2.7 0.23$               15.8$                   
  

Notes
1. Cost reflects capital cost estimate and does not reflect engineering and construction services.
2. GI Sizing volume based on providing void storage for 1.5" of runoff depth for contributing areas.
3. Contributing roadway and building footprint areas were considered to contribute 100% of their runoff volume.
4. Other contributing area within the right of way is considered to contribute 50% of the runoff volume.

8. Project costs are estimated based on unit costs provided by MM and are detailed in BMP Cost Estimate excel workbook.
7. New Road Inlet structures included in GI Cost Estimates.

O 27 - Controlled Area and Volume
O 27 - BMP Unit Cost 

Template

5. Private parcel area outside of right of way and outside of building footprints is considered to 
6. Disconnect cost based on assumption of $4 per sq ft controlled, or assuming $1000 per downspout that intercepts 250 sq ft.

A
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O27 GI NETWORK USED FOR CALCULATION
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