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Lick Run Valley Conveyance System and Greenway

Introduction

Strand Associates, Inc.® (Strand)
conceptualized and designed the
Lick Run Valley Conveyance
System (VCS) and Greenway
Project, a $103 million sustainable
infrastructure project that
transformed the local and regional
community. This is one of the
largest green infrastructure control
projects in the country to reduce
combined sewer overflows (CSO).
The 1.5-mile-long project corridor
Completed Lick Run VCS and Greenway Project in 2021 (image courtesy
is located on the west side of
of MSDGC).
Cincinnati (population
approximately 309,300) in the South Fairmount neighborhood. It provides watershed management, flood
control, stormwater conveyance and storage, water reuse, and water quality treatment, all integrated into
an open channel and civic park. The project also serves to reinvigorate the neighborhood.
The Lick Run project began in 2009, when Strand worked closely with project planning partner Human
Nature, Inc. (Human Nature) and the Metropolitan Sewer District of Greater Cincinnati (MSDGC) to develop
a sustainable, community-based watershed management approach to the Lower Mill Creek Basin. A $500
million deep tunnel was the original solution in MSDGC’s overall wet-weather plan to handle flows for the
entire Lower Mill Creek Basin, but existing conditions coupled with decades of disinvestment in Cincinnati
area communities resulted in the desire for an alternative that would benefit Hamilton County communities
beyond just installing new infrastructure. The Lick Run VCS and Greenway project provided visible benefits
for the South Fairmount community, and heavily contributed to a savings of more than $200 million over the
deep tunnel alternative for the basin that transformed Cincinnati communities beyond what would normally
be realized by traditional sewer infrastructure projects. MSDGC termed their revitalization vision the
“Communities of the Future.”
Strand and Human Nature studied multiple watersheds within the Lower Mill Creek Basin. The focus turned
to addressing the excessive number of combined sewer system (CSS) overflows in the 2,700-acre Lick
Run Watershed, where MSDGC’s largest CSO (CSO No. 5) was located. CSO No. 5 accounts for more
than 10 percent of MSDGC’s total annual overflow volume. Within the watershed, which includes 88 miles
of storm and combined sewer, Strand and Human Nature identified an opportunity to re-establish the
historic Lick Run waterway by redirecting the stormwater from the CSS to a central, hybrid
surface/subsurface conveyance channel. The idea was to restore much of the historic waterway that was
filled and replaced more than 120 years ago with a 14- to 19-foot diameter brick combined sewer. The large
brick sewer is still in place and being used to convey sanitary and other combined sewer flows within the
watershed. This project helped MSDGC achieve regulatory compliance by reducing CSO No. 5 overflow
volume by 370 million gallons annually. The Lick Run VCS and Greenway Project was envisioned to further
benefit South Fairmount by being a catalyst for revitalization in the blighted neighborhood.
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The Lick Run VCS and Greenway stormwater project has been an enormous success. The project has
achieved MSDGC’s goals of meeting regulatory compliance requirements and re-introducing South
Fairmount to its historic creek while simultaneously reinvigorating a struggling community and constructing
a beautiful civic park amenity that will serve the community and the greater Cincinnati region for many
years to come. This project will serve to ignite redevelopment and pride in the South Fairmount community.
MSDGC has been fully engaged since inception of the project in 2009 and is continuing to carry the torch to
ensure community leadership, participation, inclusion, and education goals are realized.
Key Participants

Strand was hired by MSDGC to implement the goals of re-establishing the historic Lick Run waterway and
achieving regulatory compliance for the Lick Run VCS and Greenway Project. The Strand-led multidisciplinary design team developed a unique hybrid VCS consisting of an urban open channel over a
subsurface three-cell, box conduit through a very congested urban corridor. The VCS conveys separated
stormwater through the project area. Strand provided stormwater conveyance, utilities, roadway and traffic,
structural, and electrical engineering services during design and construction.

Roles of Other Consultants:
• Human Nature, Inc. – Concept Planning, Open Space, Hardscape, and Landscape
• Sustainable Streams, LLC – Low Flow Channel and Hydrogeomorphology
• Johnson, Mirmiran & Thompson, Inc. – Bridges
• Kolar Designs, Inc. – Signage
• CID Irrigation, Inc. – Irrigation
• Gray & Pape, Inc. – Archeologic and Historic Investigations
• Hull & Associates, LLC – Surveying
• Stantec Consulting Services, Inc. – Construction Management
• Kokosing Industrial – Contractor
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Construction Management Techniques and On-Schedule
Project Completion

During the construction phase of the Lick Run VCS and Greenway project, the Construction Management
Team (CMT) was tasked with providing project administration and field oversight services to ensure that the
project was constructed safely, on time, within budget, and in accordance with the Contract Documents.
Success was achieved through establishing effective communications with project stakeholders, resolving
problems quickly, being firm but fair with the Contractor, and thoroughly documenting the project.
Along with proper performance of well-established construction management practices, two management
techniques stand out as significantly contributing to the success of the project.
1. CMT Staffing – the requirements for staffing the Lick Run VCS and Greenway project was determined
by an evaluation of the size, complexity, and construction duration of the project. This large complex
project, spread across the 1.5-mile project corridor, involved a least ten repeatable construction
sequence activities that occurred simultaneously and sequentially within eight defined construction
areas. The CMT staff necessary for this project were: a VCS Construction Manager; a Field
Construction Manager; an Earthwork Superintendent; a Structures Superintendent; a Bridges
Superintendent; three MSDGC Inspectors; a Cincinnati Department of Transportation and Engineering
Inspector; an Office Engineer; an Administrative Assistant; a Materials Testing Technician; and a fulltime Design Strand Field Engineer to expedite the technical review of shop drawings, product samples,
requests for information (RFIs), participate in site meetings, and provide assistance with the
interpretation of the design documents.
2. Project Management Information System – Because of the critical nature of the project schedule, great
efficiency for construction management processes was needed to manage the fast-paced project. The
CMT and MSDGC implemented the use of the e-Builder platform, a project management information
system, to facilitate the flow of project information and aid in optimizing turnaround times. The use of eBuilder allowed for increased transparency in the change management process and significantly
reduced response and turnaround times, specifically for submittals and RFIs. The CMT worked with eBuilder technicians to customize and automate process workflows for Substitution Requests,
Submittals, RFIs, Requests for Contractor Pricing, Change Order Requests, Change Orders, Payment
Applications, Allowance Releases, Notices of Deficiency, and other Contract Notices, replacing
MSDGC’s manual processes for this project. All
stakeholders were trained and were able to use
the system on the project with relative ease.
Effective communication was critical to the success of
this project. The e-Builder system provided the CMT
and stakeholders readily accessible real-time project
information, allowing for effective and timely
communication. The system consolidates all uploaded
documents into the system, eliminating the need for
double entry when moving from process to process. All
contract documents are stored in the system, enabling
the CMT the ability to streamline collaboration and
improve project execution. The system issues

e-Builder website was utilized to increase
efficiency of this large-scale project.
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automated email notification to parties required to take action and provides easy status tracking of reviews
and approvals, giving the CMT the ability to manage process delays. The e-Builder project management
information system implementation was very successful on this project and has since been implemented
throughout MSDGC to manage capital improvement projects.
Strand’s design of the project was completed on schedule in June 2017. Construction began in July 2017
and was completed on time for the ribbon-hanging ceremony in May 2021. Consent Decree completion of
the sewer separation was obtained in January 2020 as anticipated. The engineer’s estimate for the project
was $105,730,868, with total construction coming in at approximately $103 million.

Safety Performance and Program

The health, safety, and quality of life of each person on the Lick Run VCS and Greenway project was the
top priority of MSDGC, the CMT, and the Contractor. All Construction Team members were dedicated to
making workplace safety as important a consideration as productivity, budget, and quality during the
construction process. The project team members committed to safety, made a continual effort to safeguard
against the occurrence of any incident, and were vigilant in compliance with applicable safety procedures
and Occupational Safety and Health Administration (OSHA) regulations.
The objective of safety management on the project was to integrate safety, health, and environmental
protection into all work practices. The Construction Team worked to accomplish this objective by involving
staff from each organization in the work planning process, development of the Health and Safety Plan
(HASP), and development and updating of procedures. The HASP was tailored to project-specific activities
and was critical to the success of this project.
The main components of the HASP were pre-job safety planning, new hire safety orientation, weekly safety
meetings, morning action plans, pre-task safety plans, morning employee stretching, on-site registered
nurse, substance abuse testing, disciplinary procedures, and intense training on safety in specialty areas.
The safety goal for the project of zero incidents was not achieved, however, adherence to the safety
procedures established in the HASP proved to be successful on the Lick Run VCS and Greenway project.
The Contractor worked more than 570,000 manhours on the project with two recordable incidents
and zero lost time incidents. The recordable incidents were a hand laceration requiring stiches/antibiotics
and a knee laceration requiring stitches. The CMT worked more than 59,000 manhours with zero
recordable incidents or lost time incidents.
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Community Relations

Community engagement was critical
to the success of the Lick Run VCS
and Greenway project. During
planning and design, MSDGC
implemented an aggressive
community engagement plan that
included open houses, community
design workshops, a project website,
and a direct line of communication to
MSDGC management. During
construction, MSDGC kept the
community informed of progress and
traffic alerts through the project
website, email blasts, press releases,
social media, briefings to the South
Fairmount Community Council, and
drone flyover videos to highlight
construction progress.

Project website highlighted project goals and objectives and
provided project updates.

The Lick Run Heritage Trail was constructed as part of the project. A series of educational signs were
installed throughout the Greenway and the South Fairmount community to educate the community of the
strong cultural and ecological history of the area. Signs have also been placed at key project stormwater
components to provide information about the stormwater and water quality benefits of the project. Each
sign has a quick response (QR) code linking the reader to a detailed story or description on MSDGC’s
website.
Although the Lick Run VCS was the driver for stormwater conveyance and water quality treatment in the
Lick Run watershed, Strand proposed that to successfully implement MSDGC’s “Communities of the
Future” vision and maximize community benefits for South Fairmount, much more than regulatory
compliance and stormwater conveyance and treatment was needed. Noteworthy project elements that
support MSDGC’s vision and maximize community benefits, as well as represent the benefits of the
commitment of public works to roads and transportation systems included:
• Five new vehicular bridges spanning the new urban channel.
• Elimination and realignment of portions of the existing roadway network, including converting a portion
of Queen City Avenue from one-way to two-way traffic.
• Reconstruction of 11 signalized and non-signalized intersections.
• An expanded and enhanced city park with a pedestrian bridge over the waterway.
• Streetscape improvements throughout the 1.5-mile corridor.
• Nearly 2 miles of shared-use path network and new sidewalks.
Strand and MSDGC deliberately brought this project to South Fairmount, a low-income, troubled
neighborhood in Cincinnati that was once a thriving industrial community. Through addressing MSDGC’s
environmental problem, a struggling community could, and has been revitalized. Regulatory compliance
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and storm sewer separation could, and has led to a beautiful civic park, a reinvigorated neighborhood, and
a boost in the local economy.
This past summer, MSDGC took the next step in reinvigorating South Fairmount by creating a Lick Run
Greenway Ambassador Program to provide opportunities for community leadership, participation, inclusion,
and education focused on the improved corridor. In a few short months, MSDGC, the South Fairmount
Community Council, and more than a dozen community partner organizations and businesses have
sponsored and promoted events like:
• Lick Run Greenup – a spring cleanup event focusing on trash and litter pickup.
• Fiesta Latina – an event to improve access to the COVID-19 vaccine in the Latino community.
• Quintet on Queen City – an ensemble performance of the Cincinnati Symphony Orchestra conducted
on the Lick Run event lawn.
• Stormwater 5K Run – a fundraiser for the South Fairmount Community Council.
• A Halloween trick-or-treat event.
These programs and events engage the local community and are designed to spread the word throughout
the Greater Cincinnati region about the new Greenway.

The Lick Run Greenway park provides an outdoor gathering space for the community
(image courtesy of MSDGC).

Those experiencing the Greenway have been impressed by the new city amenity. Statements like “truly
transformative” and “it’s a different world” have been made on social media and in articles to describe the
completed project. The President of the South Fairmount Community Council has been quoted as saying
that the Greenway is drawing people to explore South Fairmount, which is what the Council was hoping
would happen. He has said the Greenway is providing opportunities that the community hasn’t had in a
long time and is hopeful the interest will generate more people wanting to repopulate the neighborhood.
One community business owner has been quoted in the Cincinnati Enquirer saying, “It’s a different world – I
think it’s probably going to be a 180-degree change and be a neighborhood we’ll be proud to live in.”
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Demonstrated Awareness to Protect the Environment

In response to a United States Environmental Protection Agency (USEPA) consent decree, MSDGC hired
the Strand-led team to develop a sustainable CSO solution to address MSDGC’s largest CSO, located at
the downstream end of the 2,700-acre Lick Run watershed. At the center of this innovative and unique
project is the design of the hybrid VCS. This system conveys stormwater runoff from the surrounding
hillsides through the Greenway Project area using a surface rock-lined, channel over a subsurface multicell, box conduit.
This design maximizes the use of limited horizontal space within the corridor. The system is designed so
that most rainfall for a typical-year event (0.5 inches) in the Greenway area is conveyed directly to the rocklined surface channel. Separated stormwater flows from the hillsides surrounding the project area for up to
a 25-year rainfall event are conveyed mostly through the subsurface box conduit. For larger rainfall events,
the surface channel and subsurface box conduit work in unison. Five high-capacity inlets along the bottom
of the surface channel hydraulically connect it to the subsurface box conduit to manage these larger flows.
Storms up to the 100-year event are conveyed through a combination of the box conduit and the surface
flood control channel.

The Lick Run hybrid valley conveyance system (image courtesy of Human Nature).

Other key components of the overall stormwater system include:
• A headwater feature that visibly establishes the start of the bioengineered waterway.
• A featured outfall structure to Mill Creek at the end of
the 1.5 miles of box conduits and arch conduits.
• 3.3 miles of storm sewer and combined sewer pipe
ranging in size from 12 to 84 inches in diameter.
• A two-bay wetland forebay at the very west end of
the project that facilitates sediment settlement of
runoff from the upstream watershed prior to flow
entering the VCS.
• A 1.8-acre inline pond that provides storage and
settlement of runoff from the Greenway area.
Headwater feature.
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•

Three vortex separators, three bioretention basins, and many manholes with water quality sumps and
hoods to cleanse stormwater from adjacent areas prior to entering the Greenway area.

The box conduit system begins on the west end of the project as a 6-foot-high by 10-foot-wide pre-cast
pipe, transitioning to a two-cell and then a three-cell cast-in-place structure (each cell being 5 feet by 10
feet), and finally to concrete arch structures at the east end of the project that discharge to an outfall feature
to Mill Creek. The arch structures range in size from 30 feet wide by 6-foot 6-inches tall to 33 feet wide by 9
feet tall.

N
Stormwater green infrastructure design features within the project corridor (image courtesy of
Human Nature).

The project includes two large water quality components at either end of the VCS. The large two-bay
wetland forebay at the upstream end facilitates settlement of sediment in flows from areas to the west. The
second, a 1.8-acre inline pond, provides storage and settlement of runoff prior to discharging to Mill Creek.
The pond is also the source of stormwater recirculated to the upstream end to maintain flow in the surface
water channel. Recirculating stormwater is necessary to provide a constant water flow to maintain a healthy
ecology in the rock-lined channel so that it too can provide water quality treatment.
The project helped MSDGC achieve regulatory compliance by reducing CSO No. 5 overflow volume by 370
million gallons annually.

Unusual Accomplishments Under Adverse Conditions

As a major design project in an old urban area, there were many challenges during design and
construction. Among the more notable ones were the following:
• Daylighting more than 1 mile of a buried stream channel in its historic location in a relatively flat urban
setting. This required crossing the new channel with vehicular bridges in five locations.
• Designing 1.5 miles of the three-cell box/arch conduit system in a narrow corridor.
• Identifying and locating existing utilities crisscrossing the project corridor, resolving hundreds of utility
crossings and conflicts, and addressing newly discovered live utilities and previously abandoned
utilities during construction.
• Coordination with adjacent sewer separation projects in the upland areas to ensure separated
stormwater pipes could be connected to the new valley conveyance system and that the connections
were made in the correct sequence.
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•

•

•

•
•
•

Designing new connections to a more
than 120-year-old, 14-foot to 19-foot
diameter brick sewer and maintaining the
structural integrity of the 120-year-old
sewer during adjacent excavations. The
new connections were needed to get the
complex array of utilities to work, while
adding a lot of new storm sewers. The
sewer snakes through the project
corridor with sweeping longitudinal
bends, changing in size and shape along
its alignment.
Developing maintenance of traffic plans
for a 4-year construction project on two
major thoroughfares. Westwood and
Queen City Avenues carry combined
volumes of approximately 40,000
vehicles per day between downtown
Cincinnati and western Hamilton County.
The three-cell, box conduit during construction.
The top of the box conduit serves as the bottom
Addressing contaminated soils found
of the urban waterway channel.
throughout the corridor. Despite a
significant environmental assessment during the design, additional contaminated soils were found
during construction. It was discovered that the large brick sewer was backfilled in the 1890s with
foundry sand from nearby industries when the historic creek was filled in.
Stabilizing construction-induced hillside slippages stemming from existing soil conditions.
Coordinating with 18 public agencies and four private Utilities during design and construction. Also,
motivating the private Utilities to relocate their infrastructure in a timely manner so Consent Decree
schedules could be met.
Addressing property boundary issues and re-platting of 97 properties purchased and consolidated for
the project.

The complexity of the engineering coordination required to successfully plan and design the project was
incredible and demonstrates Strand’s ability to coordinate with a variety of government agencies, permitting
authorities, utility companies, and stakeholders.

Additional Considerations

Two important considerations for the MSDGC were to ensure the constructed Lick Run VCS and Greenway
project met its master planning vision for the Greenway and project costs were controlled. The MSDGC
implemented project controls throughout design. Examples of the project controls are value engineering
(VE), project cost reviews, and reviews of the project design documents after each design phase.
VE is a project control that was an important aspect throughout design of the Lick Run VCS and Greenway
project. VE is a process undertaken by project owners to increase the value of a project by optimizing the
design and costs of a project. VE confirms design approaches and can produce cost savings by enhancing
constructability and sustainability without sacrificing the function or quality of a project.
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For example, at the conclusion of the 30 percent design phase, the MSDGC engaged an independent
consultant to perform a VE study on the project. Potential alternatives were presented by the VE Team and
thoroughly vetted by the MSDGC, the Design Team, and the VE Team. Ultimately 15 potential alternatives
were selected for further detailed evaluation by the Design Team, as all parties believed the alternatives
would result in potential benefits such as cost savings, easier construction, and quicker installation. The
detailed evaluation process included performing the following tasks:
Review and validate the quantities and costs presented in the 30 percent design.
Perform further design evaluations to confirm the technical feasibility of the proposed VE alternatives.
Review and validate the alternative quantities and costs presented for proposed VE alternatives.
Provide an updated cost comparison of the 30 percent design versus the VE alternative design.
For each VE alternative analyzed that is technically feasible and still results in a potential cost savings,
discuss potential VCS project impacts that may result.
Of the 15 alternatives reviewed, eight were selected by the MSDGC to be implemented in the 60 percent
design, resulting in an estimated construction cost savings of about $5.5 million (about 5 percent of
estimated total construction costs). Alternatives selected involved eliminating the surface creek after the
inline pond, using a single barrel precast concrete arch structure instead of a multi-cell box conduit near the
inline pond, using high strength cement for the concrete on top of the box conduit instead of a
waterproofing membrane, and adjusting grading and the stream channel location to minimize lengths of
retaining walls and railings along the alignment.
Another example of a project control is that construction costs were extensively reviewed by the MSDGC
after Strand submitted the 90 percent design phase documents. The CMT was tasked with performing an
independent Opinion of Probable Construction Cost (OPCC) review and reconciliation on Strand’s 90
percent OPCC. The purpose was for the Design Team and the CMT to review project costs together to fine
tune the final construction estimate. After extensive review and discussion, the CMT’s final 90 percent
OPCC was 3.04 percent higher than Strand’s 90 percent OPCC. This difference is considered small
against industry standards.
Finally, after each of the design phase submittals, project stakeholders were given the opportunity to review
and comment on the design plans and technical specifications. The purpose was to ensure that the design
was consistent with stakeholder expectations. The project stakeholders included both the engineering and
operations staff from the MSDGC, as well as agency staff from both the Cincinnati Department of
Transportation and Engineering and the Cincinnati Recreation Commission. Review comments received
were vetted in individual meetings with each of the agencies and resulted in collaborative design elements.

Sustainable Design Considerations

As described above, the entire Lick Run VCS and Greenway project is a testament to sustainable
infrastructure and its efficacy in providing solutions to environmental problems. Re-establishing the historic
Lick Run waterway by redirecting the stormwater from the CSS to a central, hybrid surface/subsurface
conveyance channel created the proper form and function to accommodate the flows in the watershed. In
addition to the natural beauty that this daylighted waterway brings, the Greenway, a park-like setting,
includes more than 2 miles of multi-use trails for pedestrians and bicycles. Sustainability was incorporated
into every aspect of the design. The October 2021 drone flyover video that accompanies this APWA
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award submittal, as well as the summary list of components and challenges below, will demonstrate the
magnitude and transformative nature of the project.
Magnitude of the sustainably designed Lick Run VCS and Greenway Project:
• 1 mile of daylighted stream
• Headwater feature
• Outfall structure to Mill Creek
• 1.8-acre retention pond
• Stormwater recirculation system
• 3.3 miles of storm sewer and relocated combined sewer
• 1.5 miles of precast/cast-in-place box conduit and arch conduit
• 5 connections to adjacent storm sewer separation projects
• 1 sediment forebay
• 3 structural stormwater separators
• 3 bioretention basins
• 2,100 linear feet of full pavement reconstruction
• Conversion of portion of Queen City Avenue from 1-way to 2-way traffic
• 5 vehicular bridges
• 1 pedestrian bridge
• Reconstruction of 11 intersections
• Expanded city park
• Streetscape improvements
• 2 miles of sidewalks and shared-use path network
• Multi-phase Maintenance of Traffic plan
Project challenges:
• Daylighting 1 mile of buried stream channel
• Major transportation corridor from City to Western Hamilton County
• 40,000 vehicles per day
• Coordinating with 18 public agencies
• CSX railroad crossing
• 120-year-old brick sewer
• Coordination with sewer separation projects
• Motivating private utilities
• Managing construction traffic
• Contaminated soils
• Stabilizing hillside slippages
• Property boundary consolidation issues
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Before, image courtesy of MSDGC.

After, the transformative Lick Run Valley Conveyance and Greenway Project.
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Photo Gallery

Construction of two-cell box conduit spanned by new vehicular bridge. The box conduit system
begins on the west end of the project as a 6-foot-high by 10-foot-wide pre-cast box conduit,
transitioning to a two-cell (seen here), then three-cell cast-in-place structure (each cell being 5 feet
by 10 feet), and finally to concrete arch structures at the east end of the project that discharge to
an outfall feature to Mill Creek.

Construction of more than 1.5 miles of the box and arch conduit system in a narrow corridor
crowded with existing utilities. The arch structures range in size from 30 feet wide by 6-foot 6inches tall to 33 feet wide by 9 feet tall. Photo credit: MSDGC
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Maintenance of traffic plans for a 4-year construction project on two major thoroughfares were
developed to include road closures of five crossroads for construction of new bridges. Project
updates were communicated to travelers (over 40,000 vehicles per day between downtown
Cincinnati and western Hamilton County) via project website, email, press releases, and social
media. The bridge architecture reflects the iconic brick and limestone structures in South
Fairmount. Photo credit: MSDGC

Entering the Lick Run Greenway from downtown Cincinnati, the civic park and water quality
storage pond (foreground) provide a welcoming vista to residents of South Fairmount and visitors
from across the region. The 1.8-acre pond provides settlement for runoff and reuse via a
recirculation system for base flow for the surface channel.
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The headwater feature is the beginning of the one-mile, rock-lined surface channel. The surface
channel flows between two major transportation arterials. Blighted structures were replaced by a
tranquil park setting and pedestrian accommodations along the full length of the corridor.

The expanded and enhanced civic park provides residents and visitors access to the surface
channel, a pedestrian bridge, basketball courts, shelters, a gathering space for events, shared-use
paths, and a playground.
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Vehicular bridge crossing over channel.

Vehicular bridge crossing over channel.
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2 miles of shared-use paths and sidewalks.

Vehicular bridge and pedestrian boardwalk near headwater feature.
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Boardwalk near headwater feature.

Vehicular bridge crossing over channel.
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Pedestrian bridge and sidewalk throughout Greenway.

Rock-lined surface channel on top of subsurface, multi-cell box conduit.
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Playground area.

Native plantings.
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Boardwalk over channel.

Lighting along multi-use paths and sidewalks.
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