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EXHIBIT A – EXECUTIVE SUMMARY
Shelby County, Tennessee is a leader in resilience. The Phase I application identified
unmet recovery needs from a series of three severe storms in April 2011 (FEMA 1974-DR,
1978-DR and 1979-DR), resulting in historic flooding and $2 billion in damages. Four years
later, Shelby County still has unmet recovery needs for housing, environmental degradation and
infrastructure. By “making room for the river,” Shelby County’s NDRC approach of Greenprint
for Resilience incorporates and builds off of the Mid-South Regional Greenprint and
Sustainability Plan (GREENPRINT 2015/2040), a tri-state planning initiative funded by a HUD
Sustainable Communities Regional Planning Grant. In Phase II, project formulation will utilize
the network of green infrastructure and comprehensive strategic directions of the Greenprint to
develop resilient activities to address unmet needs within the county. Due to the regional nature
of the plan and scalability of resilience activities, Greenprint for Resilience has the potential to
expand across the target area (Shelby County) and tri-state region, made possible via leveraging
partners from the public, private and non-profit sectors. The key partners and stakeholders that
contributed to the success of the Greenprint continue to be engaged through the NDRC and plan
implementation.
Shelby County sustained widespread damages following the April 2011 disasters, in
which three separate storms struck Shelby County on April 4, 25, and 27, bringing flooding,
tornados, and straight-line winds to the region. The greatest impacts were to infrastructure; over
345,000 customers lost electrical power, flood damage to the Raleigh-Millington Road Bridge,
an important connection between the cities of Memphis and Millington, and flood damage to
areas of Shelby County along the three main tributaries to the Mississippi River – the
Loosahatchie, Nonconnah, and Wolf. Many of Shelby County’s most vulnerable communities
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experienced severe flooding, often in areas that suffer from repetitive flooding. The natural
environment was a victim as well. Most notably, President’s Island in Memphis experienced
severe shoreline erosion, resulting in the loss of critical wildlife habitat, jeopardized farming
operations, and threats to close off the harbor entrance of the International Port of Memphis. The
Port serves over 150 industries, has an annual economic impact of $5.56B and employs 13,000
people directly and indirectly. Additional environmental damages were seen in Germantown,
Bartlett, and Collierville where high water velocities in creeks and streams caused scouring of
river banks and the lowering of beds, both of which threaten public infrastructure and private
property. Finally, Shelby County’s housing stock sustained damages, the majority of which was
due to flooding in single family homes. Much of the unmet recovery need existing today is
housing that has not yet recovered, primarily in low- to moderate-income communities that are
not only prone to continued damage from future storms and floods, but suffer from social and
economic disadvantages, lack of resources, and limited connectivity to opportunity areas of the
county and region.
Post-disaster, Shelby County undertook a number of recovery projects to restore the region
and better prepare it for future events. However, recovery needs still remain in all sectors: an
estimated $9 million is needed to address direct impacts and prevent secondary erosion on
President’s Island and over $4 million to address stream damage, over $400,000 in remaining
infrastructure recovery needs to parks and stormwater infrastructure, and damages to 80 homes
unaddressed due to lack of funding needed for repairs. While the unmet needs from 2011 are great,
Shelby County has led the country in developing long-term resilience strategies to ensure the
county is fortified against future flood events by “making room for the river” in three activity
areas, one in each of the watersheds of the county, and a regional resilience plan to more broadly
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elevate the Greenprint plan to a tri-state framework for resilience. Shelby County’s Mid-South
Regional Greenprint and Sustainability Plan (“Greenprint”) (GREENPRINT 2015/2040), a unified
vision for a regional network of green infrastructure, provides the foundation of the county’s
NDRC application: the Greenprint for Resilience Project. The Greenprint envisions a network of
500 miles of green space connections and 200 miles of bicycle paths and a strategic framework
addressing improvements to recreation, transportation choices, health, housing and
neighborhoods, environmental quality, economic development, quality of life, and equity. Truly
regional in scope, the plan involves 18 municipalities and 4 counties across Tennessee, Arkansas,
and Mississippi. To date, 17 of the 22 jurisdictions covered have formally adopted the Greenprint
as the regional green space and sustainability plan. The Greenprint for Resilience builds on this
plan by creating a comprehensive set of activities designed to protect Shelby County communities
from natural hazards while increasing environmental, economic and social opportunity for all
residents of the region; especially vulnerable communities. The Greenprint for Resilience Project
will address the unmet housing, environmental and infrastructure needs identified in Phase I and
further refined in Phase II. Each of these unmet recovery needs is directly related to the identified
county-wide resilience imperative - to find ways to live with water and “make room for the river.”
The project includes four primary activities related to creating needed flood storage through
wetlands and other natural features and co-benefits such as greenway trails, local food production,
safe transportation alternatives, improved health and wellness, neighborhood redevelopment, and
environmental quality. The primary activities will take place within areas hardest hit in 2011: flood
protection and urban agriculture along Big Creek in Millington, benefitting low- to moderateincome residents and the U.S. Naval Support Activity Command Center; flood protection,
recreational amenities, and connectivity through greenways and complete streets to increase access
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to economic opportunity in Wolf River communities of Memphis; and flood protection, vacant lot
remediation, food production, and community programs to increase economic and social capital
in along South Cypress Creek in Southwest Memphis. The fourth activity is to develop a Regional
Resilience Plan, to be developed over a three-year period, to provide a means to tie these and other
similar efforts to the Mid-South Regional Greenprint and Sustainability Plan. This Regional
Resilience Plan will develop hydraulic models of the three watersheds across Shelby County and
neighboring counties, identify future activities that will increase the resilience of the region to the
shocks caused by severe storms and flooding, and address unmet recovery needs not immediately
addressed through place-based activities. The plan will also consider recommendations to make
Shelby County more resilient to other types of climate risk, such as heavy wind, extreme heat,
drought, and severe snow and ice. While the activities proposed for Phase II will address the
hardest hit areas of 2011, the project will be developed as a replicable and scalable series of
interventions that will then be implemented throughout the county and region.
Through

an extensive outreach and engagement effort, Shelby County has ensured that its

Greenprint for Resilience Project will address the most prevalent risks and vulnerabilities facing
the region and develop a model for resilient interventions throughout the region. The total cost for
this project is $115,977,659.50. Shelby County is requesting $70,477,659.50 in funding from the
NDRC. The request is leveraged by direct commitments of $45,500,000, additional supporting
leverage of $68,250,000, and significant long term commitments to ensure that the efforts
undertaken make lasting impacts. The total aggregated project benefit-cost ratio of 2.48 proves
that the value of these interventions increase the investments by 250%. Through the
implementation of this project, Shelby County will continue to invest in its communities in need
and act as a regional resilience leader.
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EXHIBIT B – THRESHOLD REQUIREMENTS
I. ELIGIBLE APPLICANT
Noting the extent of most impacted and distressed characteristics, HUD pre-qualified
Shelby County as an eligible applicant for the NDRC (see Appendix A).
II. ELIGIBLE COUNTY
Shelby County experienced a series of three powerful storms in April 2011 resulting in
Presidential disaster declarations: FEMA 1974-DR, 1978-DR and 1979-DR.
III. MOST IMPACTED AND DISTRESSED TARGET AREA(S)
Shelby County - the target area - still faces unmet recovery needs for housing,
infrastructure and environmental degradation caused by the 2011 storm events.
IV. ELIGIBLE ACTIVITY
Project Activity

Eligible Activity

HUD Regulatory
Citation

Development of wetlands

Public facilities and

570.201 (c)

improvements
Flood protection infrastructure

Public facilities and

570.201 (c)

improvements
Creation of greenspace for storm water

Public facilities and

management and recreation

improvements

570.201 (c)
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Complete streets improvements

Public facilities and

570.201 (c)

improvements
Land acquisition

Acquisition of real property

570.201 (a)

and flood buyouts
Voluntary buyouts

Acquisition of real property

570.201 (a);

and flood buyouts

570.606 (d) and
FR-5696-N-01

Relocation of Families

Relocation and

570.606(d) and

Homeownership Assistance

FR-5696-N-01

Workforce development

Economic Development

570.203 (a)

Small business development

Economic Development

570.203 (a)

Public safety programs

Public Services

570.201 (e)

Administration and Planning

Administration and

570.205, 570.206

Planning and capacity
building

V. RESILIENCE INCORPORATED
Severe storms and flooding remain the greatest disaster risk facing Shelby County.
According to the National Centers for Environmental Information, from 2005 to 2015, Shelby
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County experienced approximately 95 flooding/flash flood events, the equivalent of 9.5 events
per year. In the immediate aftermath of the qualified disasters, electrical service to over 345,000
Shelby County residents was disrupted at a cost exceeding $7,000,000. Debris clearance and
removal and infrastructure damage cost the City of Bartlett over $50,000. Erosion from flooding
severely damaged the Raleigh Millington Road Bridge over the Loosahatchie River in Shelby
County necessitating an estimated $9,800,000 to return the bridge to full service. The impact of
the qualifying storm events in 2011 alone are estimated by the National Weather Service (NWS)
to have cost more than $2 billion in damages. Excluding the 2011 events, on an annual basis
during the 2005-2015 study period it is estimated that flooding cost Shelby County an average of
$13 million annually. Within the same 10 year period, the county also experienced 114 high
wind/tornado events with estimated damage of $105.67 million according to the NWS.
Residents of Shelby County who reside in the proximity of the three major tributaries
(Loosahatchie River, Wolf River, and Nonconnah Creek) have experienced significant flooding,
from both the presidentially declared 2011 storms and other storm and flood events. Shelby
County has mitigated flooding in some areas with regional detention structures; however,
historically there has been significant development in floodplain areas, particularly in urban
areas of the county with a higher concentration of low- to moderate-income (LMI) households.
For example, 49% of floodplain in the Horn Lake-Nonconnah Creek watershed and 41% of
floodplain in the Wolf watershed is developed. These events cause significant damage and
disruptions to infrastructure, businesses and emergency response. Further, the majority of
households in these areas are LMI, who are thus disproportionately impacted and less equipped
to recover.
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It is anticipated that climate change will accelerate the intensity and frequency of these
events. According to the National Climate Assessment, the Southeast region of the United States
has experienced a 27 percent increase in precipitation from 1958 to 2012. While this trend is
predicted to continue while, “the amount of rain falling in very heavy precipitation events has
been significantly above average”i meaning the impact of these normal rain occurrences has
become more dramatic. In addition to the increased precipitation, communities like Shelby
County are increasingly vulnerable to extreme heat situations. A recently completed study by the
Tennessee Department of Transportation (TDOT) assessing the impact of extreme weather
vulnerability on transportation assets in the state, found that the Shelby County area was one of
two areas in the state most vulnerable to extreme heat. One of the greatest concerns within the
report is extreme weather in the Memphis area which could disrupt one of the key multimodal
transportation hubs in the state and nation.ii Extreme heat also contributes to significant health
problems increasing air pollution and asthma rates. Extreme weather also has serious impacts on
the economic, social and ecological construct of an area.
The county also experiences acute economic and social risks that could be further
stressed by a major disaster. Economically, the county depends on the strength of the
transportation and logistics, medical, and tourism sectors, all of which could be critically
impacted by a disaster. Socially, the county and region have one of the highest poverty rates in
the country, as well as some of the greatest health disparities. The Memphis region has the
highest overall and under-18 poverty rates among metropolitan statistical areas (MSAs) with
more than one million people. The overall poverty rate in the Memphis MSA is 20.3% and the
under-18 rate is 30.8%. Shelby County’s rates are 22.9% and 35.5%, respectively.
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The Greenprint for Resilience Project presents an interconnected set of imperative
activities that will enhance community resilience to current and future threats described above
within the most impacted and distressed areas as well as provide benefits to the surrounding
county and region. The interventions will demonstrate the opportunity to elevate the Greenprint
plan to a regional resilience framework in three target areas that were most impacted and
distressed in the 2011 storms – Big Creek in Millington, the Wolf River in Memphis, and South
Cypress Creek in Memphis These areas have a high concentration of LMI and vulnerable
populations. The activities include the development of passive greenspace and wetlands, flood
control measures such as upland stormwater BMPs, land elevation, and detention, development
of greenways to support connectivity and active transportation, diverse recreational amenities,
voluntary buyouts for households within repetitive flooding areas, a vacant lot program including
new housing development, food production, and entrepreneur and job training in green
infrastructure. Tying all of these activities together, the county will build on the Greenprint for
Resilience with a comprehensive regional plan for resilience to be developed over the course of a
three-year period.
Activities 1 and 2, the Big Creek Wetland and Recreation Area and the Wolf River
Wetland Restoration and Greenway will include flood control, land acquisition and the
development of greenspace activities creating and expanding parkways along the tributaries to
reduce flooding impacts on vulnerable communities. The Big Creek activity will expand the
storage of storm water capacity to better protect nearby low- to moderate-income communities
and the US Naval Support Command Center, in addition to creating recreational amenities and
greenway connectivity connecting Millington, TN to the Greenprint network. The Wolf River
activity will help slow the flow of the river and provide flood storage in key locations in order to
SHELBY COUNTY, TN - PHASE TWO
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prevent flooding and bring needed recreational improvements to two city parks in Memphis, TN.
The development of the Wolf River Greenway will create increased access for residents of
twelve low- to moderate-income communities along a 20-mile span of the Wolf River corridor to
major employment centers, including downtown Memphis, and to the heart of the Greenprint
network: Shelby Farms Park, a 4,000 acre park in the geographical center of Shelby County. The
Wolf River Greenway will bring significant health and economic benefits to the communities
along the corridor. The South Cypress Creek Stream and Neighborhood Restoration activity will
focus on the reduction of a repetitive flood zone by offering voluntary buyouts to residents
within the area. It includes returning portions of the creek to a natural state and expansion of
wetlands and stormwater BMPs to address flooding. The activity includes the development of a
vacant lot program in a community with a property vacancy rate at 67% to address blight
eradication. Finally, this activity serves to increasing access to opportunities for residents
through the development of trail and bike lanes for increased commuter access to major
employment hubs along Nonconnah Creek such as the Memphis International Airport.
Shelby County’s target areas are home to some of the most distressed food deserts in the
country, as designated by the US Department of Agriculture. Research by Kenneth Reardon,
professor and former director of the graduate program of City and Regional Planning at the
University of Memphis, discovered that only seven out of 77 low-income census tracts in urban
Memphis have access to a full-service supermarket.iii The county plans to include food
production activities such as community gardens, urban agriculture, farmers’ markets, or healthy
corner stores within the target areas. In addition to addressing the nutritional needs of
surrounding communities, these activities will offer opportunities for job training and small
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business development particularly among under- and unemployed residents within the target
areas and surrounding communities.
The regional plan for resilience will identify future activities that will serve to increase
the resilience of Shelby County to the shocks caused by severe storms and flooding through the
development of hydraulic models of all three watersheds in Shelby County. This activity helps to
address unmet recovery needs in areas not covered in the three place-based activities proposed
by Shelby County.
VI. NATIONAL OBJECTIVE
The elimination of slum and blight and urgent need may be used for specific activities.
The three targeted activity areas were selected based upon a spatial analysis wherein LMI census
tract data was overlaid with unmet needs, data on flood prone areas, and the Greenprint network.
The majority of the population in each target area is LMI therefore, Shelby County will utilize
the LMI national objective for most activities.
VII. OVERALL BENEFIT
As mentioned above, and as outlined in the project activity funding table (link to table),
Shelby County and its partners are committing significant funding to the project for activities
that will provide significant benefits and co-benefits to LMI persons. These benefits will include
protection against future storms and floods, access to greenspace, safe transportation alternatives,
community health benefits through healthy food options, recreational amenities, and active
transportation, better protected housing and blight eradication through a vacant lot program, and
greater access to jobs, job training, and activity-related jobs. The county commits that over 51
percent of all NDRC funds will be spent on activities benefitting LMI persons.
SHELBY COUNTY, TN - PHASE TWO
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VIII. ESTABLISH TIE-BACK
The qualifying disaster in Shelby County was a series of storms in April 2011 causing
extreme flooding, tornados, and straight-line winds which resulted in severe damage to housing
and infrastructure. Each of the interventions proposed under this project, the Greenprint for
Resilience, are directly related to the impacts of the qualified disasters (FEMA 1974-DR, 1978DR and 1979-DR). The targeted areas of Big Creek, Wolf River, and South Cypress Creek are
vulnerable to future flood events, and repetitive damage to the households, the economy, and the
environment. The 2011 storms produced some of the worst flooding in recent years in Big
Creek/Millington and the surrounding area (Figure D-1). Storm water runoff caused streams and
rivers to overflow their banks and caused major damage to infrastructure, and residential,
commercial and industrial properties. The qualifying event in 2011 resulted in estimated
damages of approximately five million dollars. During the 2011 flood event, the Wolf River
Greenway area experienced $50,000 in property damage at Rodney Baber Park and severe
disruptions such as power outages and damaged mechanical and electrical equipment; residential
and commercial infrastructure damage; and road inundation. Approximately 80 properties were
identified to exhibit remaining unmet needs with 16% of those in the Wolf River Greenway
Activity limits. The South Cypress Creek neighborhood experienced five million dollars of
property damage in the 2011 flooding and severe disruptions (power outage, road closures, etc.).
Mitchell Road, the key east-west connection, flooded. Many residents were evacuated or without
power or access to their jobs, 29 study area properties exhibit unmet need today.
A series of restoration and mitigation efforts including land elevation, land detention and
the creation of wetlands and passive greenspace will be deployed along each of the waterways in
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the target areas to prevent the extent of future flooding from storms. Within these developments,
bike trails and roads will be elevated to support flood mitigation. A voluntary buyout program
will enable residents currently living within a repetitive flood zone in a neighborhood along
South Cypress Creek to relocate out of harm’s way. Pedestrian walkways and bikeways will be
created and/or improved to connect residents with job centers and other communities.
IX. BENEFIT-COST ANALYSIS
In order to provide a high level of quality engineering and design that would ensure
“shovel-readiness” and to conduct thorough and accurate benefit cost analyses for the proposed
activities, the SCRC procured three consulting teams identified previously: Sasaki, KimleyHorn, and Barge, Waggoner, Sumner & Cannon, with GCR providing project management and
coordination of the effort. The goal in this undertaking was to ensure that the each of the three
activities on its own was cost-effective, and further to provide further assurance of costeffectiveness across the entire project to both the community and the United States, in
accordance with HUD guidelines. The three firms utilized both traditional engineering BCA
computation methodology, combined with the expanded and enhanced BCA framework
identified in the NOFA under Appendix H. This enhanced framework thus incorporated
traditional quantitative measures, and also incorporated qualitative factors typically not included
in BCA calculation. The result of this effort is a robust and extensive compilation of data
reconciliation which yields a combined BCR of 2.48 across the overall Greenprint for Resilience
Project.
The table below presents the totals for each of the activity areas for total benefit and life
cycle costs, with the individual activity BCR similarly indicated. The complete BCA
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computation framework and associated narrative is provided in Attachment F, found here
(Dropbox folder). It is important to note that the ‘Life Cycle Costs’ includes total project costs
and soft costs (contingency, admin, etc.), the sum of which includes the portion being requested
of HUD through the NDRC as well as direct leverage. For example, the NDRC request portion
of the Wolf River Greenway activity is almost $21.3 million, while direct leverage of $35.5
million is being contributed for additional portions of the activity. The funding breakdown of
NDRC requests and leverage commitments for each activity can be found here (Dropbox
Folder).
Project Activity Title

Total Benefit

Life Cycle Costs

BCR

Wolf River Greenway

$

201,879,643.00

$

56,828,564.00

3.55

South Cypress Creek

$

14,222,147.00

$

11,143,213.50

1.28

Big Creek

$

116,306,784.00

$

44,779,462.00

2.6
Combined

Design Life (yr)

Discount Rate (%)

25 years

Total Project Costs

BCR

7%

$ 115,977,659.50

2.48

The table below indicates the sub-values which combined equal the total benefit listed in
the table above. These four core benefit areas include: Resilience Value, Environmental Value,
Community Development, and Economic Revitalization. Each of the engineering and design
firms conducted analysis and calculation for each of these four benefit areas, utilizing local data
sets from county and community staff, homeowner input, and emergency response personnel. It
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is worth noting that providing an economic revitalization component in monetary terms for the
Big Creek project was not included given the range of potential values. This is outlined in detail
with additional qualitative analysis in the supporting narrative in Attachment F. In that respect,
the ‘Economic Revitalization’ set of benefits includes increased property values (and taxes),
talent retention and acquisition, attraction of business, increased spending and tourism, and
reductions in vehicle operating costs. The ‘Resilience Value’ for each of the activities accounts
for factors that equate to “avoided future damages” such as reductions in property damage,
displacement, and loss of service. The ‘Environmental Value’ accounts for ecological and
environmental benefits like air quality, reductions in vehicle emissions, green open space,
riparian areas, additional trees to reduce heat islands, and potentials for solar farms. ‘Community
Development’ accounts for benefits including reduction in human suffering, health benefits,
social/community cohesion, reductions in medical costs and productivity losses. These four core
benefit areas are outlined in the table below for each of the activity areas, with supporting
documentation provided in Attachment F.
Resilience

Environmental

Community

Economic

Value

Value

Development

Revitalization

$ 179,543.00

$ 115,265,785.00

$

19,286,369.00

$ 67,147,946.00

South Cypress Creek

$ 445,097.00

$ 10,479,620.00

$

1,664,828.00

$

Big Creek

$1,468,388.00

$ 114,532,265.00

$

306,130.00

$

Project Activity Title

Wolf River
Greenway
1,632,601.95
-

The BCA information is being summarized for inclusion as an attachment.
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X. MOST IMPACTED CHARACTERISTICS
i. Narrative Description
Shelby County experienced a series of three powerful storms in April 2011 resulting in
Presidential disaster declarations: FEMA 1974-DR, 1978-DR and 1979-DR. These severe storms
resulted in flooding, straight-line winds, and tornadoes. Noting the extent of most impacted and
distressed characteristics, HUD pre-qualified Shelby County as an eligible applicant for the
NDRC (see Appendix A).
ii. Supporting Data
XI. MOST DISTRESSED CHARACTERISTICS
i. Narrative Description
Noting the extent of most impacted and distressed characteristics, HUD pre-qualified
Shelby County as an eligible applicant for the NDRC (see Appendix A).
ii. Supporting Data
XII. UNMET NEEDS
i. Narrative Description
Despite a substantial recovery, Shelby County - the target area - still faces unmet
recovery needs for housing, infrastructure and environmental degradation caused by the 2011
storm events.
ii. Supporting Data
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Housing – During the three 2011 storms, 198 homes in Shelby County flooded and there
has been no allocation of CDBG-DR funds for home repair. Existing resources from SBA,
CDBG and CDBG-DR are insufficient to meet housing recovery needs. On February 5th, 2015
Shelby County officials completed a windshield survey of homes with remaining damage from
the 2011 declared disaster. The survey found 80 homes with unmet repair needs due to the 2011
storm events, and 37 vacant lots adjacent to these damaged properties that regularly experience
flooding during similar weather related events. Further, county staff collected 26 homeowner
signatures certifying that they were unable to repair the storm-related damage to their homes.
Following Phase I, an additional survey of 375 units was conducted in West Memphis, Arkansas.
98 units appeared to have remaining flood damage, for a total of 26% of surveyed units in West
Memphis with unmet needs. Cost of unmet recovery needs, including the cost of unmet housing
recovery needs, exceed available CDBG-DR and other resources such as FEMA and SBA. The
list of 80 addresses from the Shelby County windshield survey and 26 certifications, photos of
the homes, and data from the West Memphis survey can be found in the Housing Dropbox
Folder.
Infrastructure - The 2011 storm events caused damage to permanent infrastructure
across Shelby County. During Phase I, the county had identified unmet needs for infrastructure
in completing the repairs and rebuilding of the Raleigh-Millington Road Bridge. Since Phase I,
the State of Tennessee has worked with Shelby County to fill the remaining funding gap with
existing unobligated State CDBG-DR funds from the 2011 storms. This commitment been
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formalized, and the documentation regarding this can be found in the Infrastructure Dropbox
Folder.
Shelby County has identified an additional $400,000 in unmet infrastructure needs for
Rodney Baber Park, Firestone Park, and Bartlett.
Environmental Degradation - The 2011 storms left a scarring impact on President’s
Island, affecting an industrial area, farmlands, and a wildlife refuge. The intense flooding caused
extensive erosion and subsequent damage to existing habitat and recreation areas on the island.
The Army Corps of Engineers has invested $32.1 million in the construction of a rock levee for
navigation of the Mississippi River on President’s Island and bank stabilization for the Port of
Memphis, but this investment has not restored the island from the 2011 storms due to insufficient
resources available at the county level. The ETI Corporation assessed damage to President’s
Island at $8,956,775 to address this unmet recovery need. The President’s Island Dropbox Folder
contains (1) President’s Island Flood Damage Assessment conducted by ETI in 2011 certifying
damage, (2) a certification from February 2015 stating the 2011 assessment of $8,956,775 is still
needed to address the damage and unmet need, and (3) a letter from the Memphis and Shelby
County Port Commission certifying damage to the Island and its impact on the region. Flooding
from the 2011 storms resulted in bank destabilization and stream/creek bed damage in Bartlett,
Germantown and Collierville. The total cost of repairing the Fletcher Creek bed in Bartlett;
Laterals C, D and G in Germantown; and the Center Street stream in Collierville is estimated at
$4,447,000. See Municipalities Dropbox Folder for certified engineering letters.
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EXHIBIT C: FACTOR 1 – CAPACITY
I. PAST EXPERIENCE
i. General Administrative Capacity
The primary agencies responsible for the Greenprint for Resilience are the Memphis and
Shelby County Division of Planning and Development (DPD), which includes the Department of
Housing (SCDH) and the Memphis-Shelby County Office of Sustainability (MSCOS), and the
Division of Public Works (DPW) which includes the Shelby County Department of Roads and
Bridges and the Shelby County Land Bank. These two Divisions and their departments have
significant experience in administering large-scale planning, housing, flood protection and
economic development programs.
Shelby County Mayor Mark H. Luttrell, Jr., appointed the Shelby County Resilience
Council (SCRC) on July 27, 2015, to facilitate the implementation of the Greenprint for
Resilience project. The SCRC, which is comprised of the Memphis-Shelby County Division of
Planning and Development, including the Office of Sustainability (MSCOS), and the Department
of Housing (SCDH), the Division of Public Works (DPW), the City of Memphis Department of
Engineering, and the Shelby County Office of Preparedness (SCOP) adds a formalized level of
coordination amongst the partner entities responsible for the implementation of this project.
Members of the SCRC and their Partners have significant experience in managing projects
similar in scope and scale to the project components being proposed. Each agency brings specific
capabilities:
*Shelby County’s Division of Public Work (DPW) provides cost-effective infrastructure and
facilities services: transportation, recreational facilities/programs, water and solid waste disposal,
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Agricultural Extension Services; County Engineer coordinates with the community on farming;
The County Engineer manages the design and construction of infrastructure projects including
flood protection projects, roadways, and drainage systems. DPW houses the county’s Land Bank
whose mission it is to get properties back into productive use by responsible owners in an effort
to preserve property values, encourage redevelopment in the older communities, revitalize
neighborhoods, minimize blight, maximize the tax base and reduce tax-supported expenses. The
Land Bank also functions as the county's Real Estate arm providing services associated with
leasing, acquisition of property and property rights, easement grants and releases, and
encroachment control.
*Shelby County Department of Housing (SCDH) oversees housing and community development
activities; removes obstacles for LMI residents; programs and services include infrastructure and
development, housing rehabilitation/construction, down payment assistance, outreach, education,
and lead-based paint hazard reduction, CDBG-DR activities, and fair housing counseling.
*Memphis-Shelby County Office of Sustainability (MSCOS) is charged with implementation of
the Sustainable Shelby plan and serves as the regional advocate and resource on topics such as
energy efficiency, waste reduction, food systems, and green building practices. MSCOS serves
as the lead agency on the development and implementation of the Greenprint.
*Shelby County Office of Preparedness (SCOP) - Provides guidance for the unique planning,
equipment, training, and emergency exercise needs of Shelby County; assists partner
jurisdictions in building enhanced and sustainable emergency management and disaster recovery
capacity; mission includes grants and program administration.
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Together, these agencies have a long history of successfully implementing large, complex
projects, with the county’s 2011 disaster recovery projects serving as recent examples. Others are
the Raleigh Millington Road Bridge ($9.8 million), the Fite Road extension ($12.4 million), four
facility renovation projects ($25 million), and renovation of the criminal justice center ($18
million).
Following the 2011 storms, it was imperative to replace the Raleigh Millington Road
Bridge. The $9.8 million required for the construction of a new bridge was funded from four
separate sources, including two sources of CDBG-DR grants one from Shelby County in the
amount of $4,716,720 and the other from the State of Tennessee in the amount of $1,800,000.
The remainder of the funding was from the Tennessee Department of Transportation (TDOT)
State Aid, the City of Memphis, and Shelby County. Each of these entities required separate
levels of documentation for reimbursement, which was provided by our management team of
Shelby County Housing and Shelby County Public Works staff. The project also included a risk
assessment of the future loss of the bridge from flooding and/or a seismic event which changed
the design of the bridge span supports include seismic protection features.
The $12.4 million Fite Road extension will create a new bridge over the existing rail
which will provide unrestricted access for the Woodstock community, a historic African
American community, to needed emergency services. At present, the at grade rail crossing is
blocked by train traffic several times a day for 15 to 30 minutes, causing interruptions for
emergency medical services to the community. The funding source is 75% Federal Highway
Surface Transportation funding and 25% Shelby County Capital Improvement funding. This
project required the acquisition of over 20 parcels for the needed right of way. Shelby County
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Engineering managed the design and construction activities for the project and the Shelby
County Real Estate department, led by Bill Goss, procured the need properties utilizing the
FHWA procurement requirements.
The execution of this project required project management, procurement of professional
and construction services, financial management, management of project design, accountability,
quality control, monitoring and auditing, and land acquisition. The projects also included
coordination of project activities with state and local agencies such as TDOT and the City of
Memphis. The entire team of personnel that were a part of these two example projects will be on
board for the implementation of the Greenprint for Resilience.
Additionally, DPD works with partners, stakeholders, and the public to plan and
implement a slate of complex projects from housing to infrastructure. As an implementation
entity with responsibility over housing and community development, DPD’s departments bring
significant experience in coordinating and managing programs, contractors and subrecipients.
DPD has a proven record in project management, quality assurance, finance and procurement,
and internal controls capacity to quickly launch and implement major projects. DPD has
overseen CDBG funding since 1992, administered two HUD Sustainable Communities Grants,
developed the Greenprint plan, and implemented the 2010 and 2011 disaster funding.
Additionally, DPD has worked with the partner agencies to execute a series of large scale
planning efforts including the Mid-South Regional Greenprint and Sustainability Plan
(“Greenprint”), which utilizes a $2.6 million HUD Sustainable Communities Regional Planning
Grant to create a regional sustainability plan to connect a network of green space across Shelby
County and neighboring counties in the tri-state area; The Shelby County Hazard Mitigation
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Plan, which better prepares County residents for any natural or man-made disasters, identifies
hazards, establishes goals and objectives, and identifies mitigation projects; and Ready Shelby,
an initiative to improve community emergency preparedness and educating County residents on
how to prepare for an emergency through positive, simple steps.
ii. Technical Capacity
The SCRC team provides relevant expertise in respective fields, possessing components
needed to execute resiliency projects. MSCOS will provide administrative and technical capacity
in the areas of planning, sustainable design, GIS, energy efficiency, waste reduction, food
systems, and green building practices. DPD is well-versed in the intersections of development
with such areas as resource conservation, environmental protection, accessibility, community
health and wellness, transportation alternatives, economic development, neighborhood
engagement, and social equity.
Equity and community engagement are top priorities for Shelby County. The Greenprint
provides a great example of DPD’s experience in crossing disciplines to achieve a broader
vision. This plan incorporates green infrastructure development, enhancing access through
transportation choices, healthy and safe communities, improved neighborhoods and fair housing
choices, sustainable resources, a productive workforce and economy, and effective long-term
regional planning. DPD is highly proficient with planning, data collection and evaluation,
research and analysis, project selection and implementation, and oversees multiple county offices
and departments. A part of DPD, the Comprehensive Planning Section, is the central source for
planning and policy studies. Responsibilities include preserving historic resources, overseeing reinvestments for infrastructure and other public initiatives, and ensuring public investments are
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leveraged from private funding sources and are used to eliminate blight and promote renovation
of LMI areas. The MSCOS oversaw comprehensive planning for the Greenprint plan and now
leads the implementation effort in partnership with the Greater Memphis Chamber and local
partners. The MCSOS is a regional leader in development of community data analysis tools. As
part of Greenprint planning, the office conducted GIS data analysis to inform recommendations
and launched a public GIS mapping tool to encourage greater community use of public data.
Building on this effort, MSCOS partnered with University of Memphis Center for Partnerships in
GIS (CPGIS) and three local foundations to develop a community information system combining
community indicators, a nonprofit database, and a giving portal into one platform. The SCOP
oversees the Hazard Mitigation Plan. Additional examples of area-wide planning include the
Aerotropolis Plan overseen by DPD and a county-wide congestion mitigation plan successfully
managed by DPW that was funded by a $23 million grant from the Department of
Transportation.
SCDH and Memphis Housing and Community Development (HCD) are the responsible
entities for Fair Housing within the County. One of the core services of SCDH is Fair Housing
Education and Outreach conducted in partnership with Memphis Area Legal Services/Memphis
Fair Housing Center. In addition, as part of the Greenprint, MSCOS oversaw the development of
a Fair Housing Equity Assessment to address racial and economic disparities and opportunity,
working with representatives from SCDH, HCD, and other housing partners. To address the
barriers identified in the assessment, a comprehensive range of solutions was recommended,
including the integration of data and research on opportunities and impacts of public funding
decisions on environmental justice and the forming a coalition of fair housing organizations to
improve fair housing education and compliance in the region.
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DPW has a staff of seven professional engineers and support staff to manage the design
and administration of concurrent projects. In addition, the county has contracted with three
private planning, architecture, and engineering to provide the additional needed capacity to
ensure a success project execution. Finally, DPD’s NDRC partnerships noted above will
effectively augment the County’s internal capacity to design, launch, and implement major,
complex projects. DPW, in coordination with its team of engineering partners secured for this
project, will support flood control, wetlands development and recreation area development
activities. DPW has brought on the following partners with significant expertise in engineering
and design, environmental reviews, permitting, water resources and other services in line with
the County’s application. Firms include:
*Kimley-Horn: Kimley-Horn brings a strong water resources and environmental practice built on
a reputation of using innovative techniques to solve complex drainage problems. Their
stormwater modeling expertise includes the use of multiple hydrologic and hydraulic (H/H)
software packages such as InfoWorks, XP-SWMM, EPA SWMM, XP Storm, Flow-2D, ICPR,
HEC-RAS, HEC-HMS, HEC-1, HEC-2, and MIKE Urban. Kimley-Horn is a leader in GISbased H/H applications using advanced statistics, and gage-adjusted NEXRAD (NEXtgeneration RADar). Kimley-Horn also has experience with FEMA-compliant benefit-cost
analyses (BCA), which includes teaching the official FEMA BCA certification course. KimleyHorn has extensive experience in the creation and permitting of wetlands at both the state and
federal levels. The team has expertise in the design and implementation of green infrastructure
in Memphis and Shelby County as well as nationwide. Kimley-Horn has supported Shelby
County on the Wolf River Restoration and Greenway, working closely with the County and the
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Wolf River Conservancy to evaluate and develop this project to meet the HUD NDRC Phase II
criteria.
*Barge, Waggoner, Sumner, and Cannon, Inc. (BWSC) is a professional services firm that
includes engineers, architects, landscape architects, geologists, environmental scientists,
biologists, planners, surveyors, engineering technicians, and CADD and GIS Specialists. BWSC
provides engineering (civil, structural, hydrologic/hydraulic, environmental, mechanical,
electrical, and transportation), land planning, and architectural services from concept to
completion for water resources, public infrastructure, utilities, and environmental reclamation
and restoration projects. BWSC is an industry leader in flood mitigation, hydraulics and
hydrology, and remediation measures to rebuild and prevent harm caused by extreme flooding.
BWSC has supported Shelby County on the Big Creek Drainage Study, working closely with the
County to evaluate and develop this project to meet the HUD NDRC Phase II criteria. The Big
Creek activity provides resiliency to future flooding of the Navy Base and other areas in
Millington, regional flood protection benefits, sustainable design, and community amenities
including recreation ballfields and equestrian areas. BWSC has a deep personnel roster with
substantial experience in flood mitigation measures and environmental degradation remediation
designs to repair damage caused by flooding and to make areas more resilience to future
flooding.
*Sasaki Associates, Inc. (Sasaki Team) – Sasaki and two partner firms (Stantec Consulting
Services and Powers Hill Design) encompass the third partner of the engineering and design
team assisting in Phase II activity formulation. The Sasaki practice comprises architecture,
interior design, planning, urban design, landscape architecture, graphic design, and civil
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engineering, as well as financial planning and software development. At its core, Sasaki operates
on a collaborative equilibrium across disciplines, striving to be thought leaders in the field,
providing cross-spectrum resilience in its work product, and utilizing strategic partnerships in the
academic community. Sasaki deploys cutting edge technology to deliver and communicate an
unparalleled product to diverse audiences, maintaining focus on results-delivery, and collecting
follow-up data to ensure quality of product. Stantec Consulting provides a strong background in
project and strategic initiative development, with experience in assisting varied jurisdictions secure
grant funding for disaster recovery and mitigation activities. Powers Hill Design (PHD) is a
Memphis-based “boutique” civil engineering firm whose work reflects its heart for the community,
often taking on the role of advocate. PHD has deep experience designing and delivering the full
range of municipal public works projects, including streets, drainage, utilities, and land
development. The Sasaki Team has worked closely with Shelby County to develop the South
Cypress Creek Streams and Neighborhood Restoration activity and insure that it complies with the
HUD NDRC Phase II criteria.
GCR Inc. has provided project management and technical assistance support to Shelby
County throughout the NDRC process. GCR combines its subject matter expertise, technology
capabilities, and community planning experience to provide a wide range of services to its
clients. GCR staff members have worked with several state clients to develop, implement, and
monitor their CDBG‐DR programs, including implementation of housing, economic
development, community planning, and infrastructure programs. GCR has technological
expertise developing systems that track the stages of recovery from immediate response, to
program development and management, public visibility of expenditures, and progress of federal
recovery resources.
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Additional partner agencies and organizations bring extensive capacity to bear:
* Pique Creative – is a full-service PR agency founded in 2009, based in Memphis, TN. Pique
creates and delivers effective solutions to assist our clients with establishing and maintaining
stellar public reputations, and building broad-based public support for their services, programs,
or events. Pique has supporting Shelby County’s public/community engagement efforts for this
application.
*Grow Memphis – is a local nonprofit organization supporting activities related to urban
agriculture, community gardens, farmers’ markets, and healthy corner stores through its
programs or initiatives of the Memphis-Shelby County Food Advisory Council (FAC), which the
organization staffs. Grow Memphis and the FAC were partners with MSCOS in the recent
development of Delta Roots: the Mid-South Food System Plan.
* United Housing – Homebuyer education, counseling, housing construction and neighborhood
development housing development
* Habitat – Homebuyer education, counseling, housing construction
*Mississippi State University – landscape architecture program to hold regular design studios in
partnership with Shelby County on relevant topics such as stormwater parks (Firestone Park) and
tree planting design

*Greenprint partners - organizations identified as Greenprint partners will continue to be
engaged in various ways, including implementation of parks, trails, or amenities central to the
Greenprint network; philanthropic giving for Greenprint implementation; and participation in the
regional resilience planning initiative.
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*Local jurisdictions – City of Millington and City of Memphis will directly be involved in the
implementation of Activity 1 and Activities 2 and 3, respectively, in addition to involvement of
other county and regional jurisdictions in the development of the regional resilience plan.

*Community Development Council of Greater Memphis (CD Council)- A coalition of
community and housing development organizations, non-profits, and individuals who support the
development and redevelopment of vibrant and economically sustainable neighborhoods. CD
Council supports the revitalization of Memphis neighborhoods through public policy
development and advocacy, organizational capacity building, and community education. Livable
Memphis, a program within CDC, promotes the same priorities with a special focus on growth
and development issues – including land use and transportation – and on increasing public
participation in planning and development decisions.
*Wolf River Conservancy (WRC) - WRC protects habitats within the Wolf River watershed,
spearheads the Wolf River Greenway project along the urban Wolf, connects people of all ages
to the Wolf River through education, and provides outstanding recreational opportunities for the
community. WRC has helped to protect 18,000 acres in the Wolf River corridor, and its vision
includes protection and enhancement of the entire Wolf River floodplain, from its origins in
North Mississippi to its confluence with the Mississippi River in Memphis, thereby providing a
recreation and wildlife corridor of over 90 miles while protecting critical aquifer recharge areas
for public drinking water.
*The Assisi Foundation of Memphis, Inc. - The Assisi Foundation serves NGOs that work to
improve Memphis and the Mid-South. Its focus areas include health and human services;
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education and literacy; social justice and ethics; and cultural enrichment and the arts. To date, the
Foundation has awarded more than $150 million to NGOs serving the Greater Memphis area.
*University of Memphis Center for Applied Earth Science and Engineering Research (CAESER)
- Applied research, education, and leadership toward sustaining community ground water
resources, GIS databases, and tools to reduce the effect of a threat and improve recovery when an
event occurs. CAESER and Shelby County have a history of partnership through development of
a GIS database and in the recent completion of the Greenprint. CAESER was directly involved in
the use of scientifically based methodology to develop the NDRC application. Future NDRC
efforts will continue to build off of this partnership, using science-based modeling to target the
most sensitive and vulnerable areas as part of the development of the Regional Resilience Plan.
The County has partnered with CAESER and WRC to use a science-based process for selecting
projects in Phase II that advance resilience. The process is based on two existing efforts: (1) a
GIS database and interactive model designed by CAESER to predict areas where the public was
most affected and reduce the time required to recover from 2011 severe storms and flooding and
(2) a GIS land acquisition model that identifies the most sensitive and vulnerable ecological
areas along the Wolf River corridor, which can be expanded and enhanced to apply across
Shelby County as part of the Regional Resilience Plan, consider flood-prone areas, and consider
social variables and vulnerable populations.
Specific examples of Shelby County’s technical capacity include:
Shelby County is in the construction phase of a $21,129,000 Congestion Management Air
Quality (CMAQ) grant awarded through the Tennessee Department of Transportation. Shelby
County and the six municipal jurisdictions in the County (Arlington, Bartlett, Collierville,
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Germantown, Lakeland, Memphis, and Millington) collaborated to compete for the grant for the
region. Based on the organizational skills and successful completion of similar grants by Shelby
County engineering, Shelby County was selected to manage the overall grant program. The
program included the requirement for NEPA documentation for the entire program with activity
in more than 250 locations. The activities were clustered into 15 design and construction
projects. Several of the locations involved construction on one of 4 separate railroad right of
ways, our team coordinated with the railroads to obtain the required easement within the projects
projected timeline. Shelby County managed 8 separate consultants to provide 15 sets of
coordinated plans used for bidding and construction of the project. The overall cost of
construction exculpated during the 3-year NEPA and design phases for some of the projects.
Based on the execution of the program requirements meeting FHWA and TDOT requirements;
TDOT moved an additional $2,000,000 to the program to increase the grant to $23 million.
Shelby County Government successfully managed a $2.6 million HUD Sustainable
Communities Regional Planning Grant to produce the Mid-South Regional Greenprint and
Sustainability Plan, the basis of the county’s NDRC application. The Mid-South Regional
Greenprint and Sustainability Plan is a tri-state initiative involving 18 municipalities and 4
counties across Tennessee, Mississippi, and Arkansas. The plan proposes a network of 500 miles
of off-street greenway trails and 200 miles of on-street bicycle paths connecting the region. The
network and plan is designed in order to bring broad benefits to the community beyond
recreation, such as transportation choices, community health, environmental quality, housing and
neighborhood improvement, economic development, and equity. The plan also serves as a
resilience framework for Shelby County and the Mid-South. If implemented today, 95% of large
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park acreage is directly connected to a Greenprint corridor and 80% of the region’s homes and
jobs are within one mile of a corridor.
The development of the Greenprint and related activities was overseen by HUD’s Office
of Economic Resilience (formerly Office of Sustainable Housing and Communities) and GTR
Dwayne Marsh. Since Office of Economic Resilience is involved with review of NDRC
applications, Institute for Sustainable Communities (ISC), a nonprofit organization serving as
lead capacity building organization for the Sustainable Communities Initiative, is included as a
reference for Shelby County and its work to develop the Greenprint plan.
The experience for this project included project management, procurement of
professional and construction services, contract management, financial management,
accountability, quality control, monitoring, audit, management of project design, crossdisciplinary collaboration, project coordination with other key stakeholders, working
productively with other organizations, community engagement and outreach, and regional
collaboration. The entire team of personnel that were a part of this project team is on the team for
the execution of the Greenprint for Resilience Project including Kimley-Horn one of the
county’s partners for the project. The project manager responsible for this project is the project
manager for the execution of the Greenprint for Resilience Project.
Experience Working with Civil Rights and Fair Housing Issues iii. Community Engagement and Inclusiveness
To guide outreach for the NDRC, the SCRC created the ‘Shelby County Outreach and
Engagement Plan,’ a logical continuation of the inter-disciplinary, collaborative approach that
began during the Greenprint planning effort and an extended to efforts during both phases of the
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NDRC. The county has been consistently involved in outreach and stakeholder engagement at all
levels. Beginning in 2012, the MSCOS led the collaborative planning process for the Greenprint
plan, involving a consortium of 82 organizations represented by over 300 individuals, public
outreach across nearly 100 events in the tri-state region, engaging over 4,000 individual
residents.
For Phase II, the SCRC led an extensive community engagement plan in coordination
with its partners the Community Development Council of Greater Memphis (CD Council) and its
Livable Memphis initiative, along with Pique Public Relations and GCR. Extensive engagement
efforts were a hallmark of the Phase II development process, including four public charrettes
focused on unmet needs and future resilience strategies, outreach to local community and
professional groups, stakeholder meetings, and the development of a community resilience
portal, ResilientShelby.com, with information about the NDRC application and a survey. Most
notably, the Phase II engagement activities also utilized “The Mobile Porch,” a traveling citizen
engagement experience that went to six community events and festivals, including a high school
football game in the Westwood neighborhood and the Goat Days Festival in Millington. This
unique outreach strategy brought Memphis residents to the County’s ‘front porch’ to offer their
feedback about resilience, risks, and vulnerabilities in their neighborhoods related to the unmet
needs from the 2011 storms. The Mobile Porch was developed in partnership with Memphis
Tomorrow and Pique PR and is an interactive vehicle that uses technology and other prompts to
gather citizen input; in essence, meeting people where they are to engage the community at all
levels.
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Livable Memphis and the Memphis & Shelby County Office of Sustainability made wide
use of their online networks, with a combined reach of over 10,000 email contacts, and over
5,000 followers on Facebook and Twitter. Additionally, Livable Memphis used Facebook post
targeting and boosts/paid ads to reach a broader segment of the community within Shelby
County with information on meetings and the survey. Posts were targeted both county-wide and
to the four communities (using ZIP codes) with unmet needs, reaching a total of 24,850, with
2,740 clicks, shares, or other post engagements.
Information regarding public meetings and the survey were distributed via media
advisory, and received coverage in several Memphis area news outlets, including the Memphis
Commercial Appeal, with the largest print circulation in the Mid-South and a significant online
presence. Office of Sustainability Administrator and Resilient Shelby team member John Zeanah
was interviewed on the Local Memphis (a local ABC affiliate) morning news program and Yale
Climate Connections, a daily public radio segment on climate resilience and adaptation. A series
of ten 60-second radio advertisements with local radio station WLOK was used to promote the
survey, Resilient Shelby presence at public events, and the public hearings for review of the draft
NDRC application.
The complete list of meetings held is summarized in the table below.
Type of
Number of
Number of
Meeting/Event Meetings/Events Attendees
Held

Content

Public

Using Greenprint as a resilience plan,

4

Charrettes
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68

unmet needs, areas vulnerable to flood

Mobile Porch

5 (Festival,

Total event

Broad definitions of resilience, input on

Events

Block Party, HS

attendance

risks and vulnerabilities, unmet needs

Football Game,

estimated at

and more)

163,000

Community &

4

Receive input from professional

Professional

organizations on proposed Phase II projects

Groups

and activities

Required

3 Public

Consultation

Meetings

Online

Pizza with

2 public

Planners

meetings

To be held

Proposed Phase II projects

1,469

Information on the NDRC and Shelby

surveys

County’s resilience framework(s), contact

completed

information, how to participate

18

Evening events designed to present an
accessible-to-all environment for Q & A on
the NDRC Phase II and community needs

Input at the five public meetings confirmed the need to address flooding and provide
community amenities that contribute to quality of life and neighborhood/regional connections to
green space. Acknowledgement of the connection between resilience projects and policies and
the Mid-South Greenprint were also prominent in the input gathered, as was a need to minimize
damage from future events and provide for quicker recovery after disasters.
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In the Whitehaven / Westwood (South Cypress Creek) neighborhood meeting, there was
a distinct desire for community and economic development opportunities, whether related to
tourism and connecting to T.O. Fuller State Park, retail services and social programs, and most
prominently, access to fresh, healthy foods. Frayser and North Memphis participants were
particularly concerned with the damage to Rodney Baber Park, which has remained unusable
since 2011, and around the potential for the Wolf River Greenway to attract new residents and
commercial development to the area. In Millington, participants embraced the possibility to both
prevent severe flooding as has occurred in 2011 and other events, and to create natural and
recreational amenities that add to the community’s quality of life.
The Resilient Shelby survey was administered online and through the Mobile Porch
events. Over 1,400 surveys were completed. Participants were asked to respond to questions
about threats, risks and vulnerabilities, unmet needs, what they might need in the event of a
natural or other disaster, and limited household demographic information. Approximately 22%
of respondents were from low to moderate income households. Nearly 60% of respondents said
that natural disasters – severe storms, extreme, weather, earthquakes and other disasters – are the
greatest threat to Shelby County communities. Respondents also indicated that people (because
of age, social isolation, ability) and infrastructure were the most vulnerable to risks and threats.
Housing and infrastructure ranked among the top three priorities, with emergency planning
indicated as the single greatest need still remaining from the April 2011 storm events.
Regional or Multi-Governmental Capacity - The SCRC built upon the already
successful regional Greenprint plan to address regional resilience opportunities and develop
comprehensive solutions. The Greenprint covers four counties and 18 municipalities in
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Tennessee, Arkansas, and Mississippi. The plan directly focuses on actions and investments in
physical and socio-economic conditions to improve opportunities for vulnerable populations.
The plan recommends a network of 500 miles of off-street greenway trails and 200 miles of onstreet bicycle paths connecting communities, job centers, and green spaces across the tri-state
area. Anticipated results include: increased access to greenways and multi-modal transportation
options; a measurable increase in essential goods and services within low-income
neighborhoods; decreased overall combined housing and transportation costs per household;
increased affordable housing units with high access to fresh foods; increased affordable housing
located close to walking trails, parks and schools; and improved public health outcomes. If
implemented today, the network directly connects 95% of large park acreage in the region in
addition to nearly 80% of the region’s households and jobs within one mile of a Greenprint
corridor. DPD is also involved in regional planning throughout Memphis, Shelby County, and
incorporated municipalities for emergency management and disaster preparation. In addition,
Shelby County formed a regional multiagency team to create a plan to reduce flooding and
improve water quality within a drainage basin spanning two counties and multiple communities
in the region.
Shelby County has continued to pursue the regional approach developed in the
Greenprint during the NDRC application process. During the Phase II process, the County
continued to meet with neighboring jurisdictions in Tennessee, Arkansas and Mississippi as well
as the State of Tennessee to identify additional unmet needs and discuss opportunities to
coordinate around the County’s priorities under this application and relevant projects within
other jurisdictions. Additional unmet needs were identified in West Memphis, Arkansas, through
this process, and DeSoto County, Mississippi, certified that they had no remaining unmet needs
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from 2011. Shelby County is committed to providing technical assistance to West Memphis to
address their remaining unmet needs going forward.
Multi-Entity Organization - The SCRC will oversee the implementation of the
Greenprint for Resilience. The team is also responsible for enlisting all additional local and
regional partners necessary for successful implementation of CDBG-NDR activities. Partnership
and commitment letters are attached in Attachment A.
Working with Diverse Stakeholders - DPD worked with organizations that represented
diverse stakeholders to engage communities throughout the region. These included: municipal,
county, and state agencies; nonprofit organizations and neighborhood groups; educational
institutions; private businesses; philanthropic organizations; and representatives from the States
of Tennessee, Mississippi and Arkansas. A complete list of all stakeholders involved can be
found in Attachment D.
Stakeholders - Stakeholders engaged for this project include over 140 organizations
consisting of governmental entities, private sector, local philanthropy, and local non-profit
organizations, including neighborhood organizations (see Attachment D). DPD worked with
these stakeholders during the development of both the Greenprint and the NDRC application
through various mediums including consortium meetings, stakeholder meetings in Phase I, a
Phase II kickoff discussion hosted by Mayor Mark H. Luttrell, Jr., Phase II partner workshop,
meetings with local organizations, a presentation to regional grantmakers, and general public
meetings.
Consultation Process - The research and development of this application involved
collaboration at all levels, honing in on unmet needs, and establishing a more accurate and
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current accounting of the impacts of the April 2011 disasters, zeroing in on vital needs for long
term recovery.
II. MANAGEMENT STRUCTURE
i. Description
The Department of Housing (SCDH), the Memphis-Shelby County of Sustainability
(MSCOS) and the Division of Public Works (DPW) will act as the lead implementation agencies
for the Greenprint for Resilience project and its related activities. The Department of Housing
(SCDH) will oversee program management including grants and financial management. The
Memphis-Shelby County of Sustainability (MSCOS) will handle overall project management as
well as oversee the development of the Resilience Plan.
The Division of Public Works (DPW) will lead the development management team
overseeing infrastructure and flood protection development. DPW will dedicate staff to manage
implementation of three of the four activities, and through the Shelby County Land Bank and
real estate department will lead the voluntary buyout process. For the implementation of
Activities 1-3, the DPW has partnered with three engineering firms – Barge Waggoner Sumner
Cannon (BWSC), Kimley-Horn, and Sasaki – who combined bring specific expertise related to
flood protection, stormwater management, wetlands management, design, civil engineering,
architecture and planning. BSWC will support DPW on the implementation of Activity 1: Big
Creek; Kimley-Horn will continue to develop the Wolf River Greenway activity (Activity 2) in
partnership with Wolf River Conservancy and City of Memphis; and Sasaki will support Activity
3: South Cypress Creek with City of Memphis. The Shelby County Land Bank, United Housing
and Habitat for Humanity will assist the county in the implementation of housing activities
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within the project, including relocation, construction, homebuyer education, and the
implementation of a vacant lot program.
GCR Inc., with its program and project management acumen of HUD CDBG programs,
will continue to provide support to the SCRC in adhering to federal guidelines, project reporting,
and executing monitoring and compliance requirements.
MSCOS will lead the development of the plan for regional resilience. MCSOS will bring
on a new planner to manage this component of the project. In addition, the county will continue
to partner with Livable Memphis and Pique Creative on its ongoing stakeholder outreach and
community engagement efforts through the life of the project. University of Memphis CAESER
will assist with hydraulic modeling support for the regional resilience plan.
The function of each agency and its partners is included on the chart below (Figure X).
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The newly formed Shelby County Resilience Council (SCRC), which is comprised of the
Memphis and Shelby County Office of Sustainability (MSCOS), the Department of Housing
(DOH) and its Planning Office (DPD), the Public Works Division (DPW), and the Office of
Preparedness (OP), includes a formalized level of coordination amongst the partner entities
responsible for the implementation of this project.
Shelby County Resilience Council
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Shelby County
Resilience Council

Division of Public
Works

Office of
Preparedness

Engineering

Division of Planning
and Development

Memphis and
Shelby Office of
Sustainability

Department of
Housing
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EXHIBIT D: FACTOR 2 – NEED/EXTENT OF THE PROBLEM
I. UNMET RECOVERY NEED AND TARGET GEOGRAPHY
i. Identify Specific Target Geography
Noting the extent of most impacted and distressed characteristics, HUD pre-qualified
Shelby County as an eligible applicant for the NDRC (see Appendix A). Paramount among the
County’s unmet recovery needs is the protection of communities from future flooding. As
discussed in the Unmet Needs section, during the three 2011 storms 198 homes in Shelby County
flooded, and no CDBG-DR funds were allocated for home repair. Existing resources from SBA,
CDBG and CDBG-DR are insufficient in meeting unmet housing recovery needs. On February
5th, 2015 Shelby County officials completed a windshield survey of homes with remaining
damage from the 2011 declared disaster. The survey found 80 homes with unmet repair needs
due to the 2011 storm events, and 37 vacant lots adjacent to these damaged properties that
regularly experience flooding during similar weather related events. Further, county staff
collected 26 homeowner signatures certifying that they were unable to repair the storm-related
damage to their homes. Following Phase I, an additional survey of 375 units was conducted in
West Memphis, Arkansas. 98 units appeared to have remaining flood damage, for a total of 26%
of surveyed units in West Memphis with unmet needs. Cost of unmet recovery needs, including
the cost of unmet housing recovery needs, exceed available CDBG-DR and other resources such
as FEMA and SBA.
Additionally, the 2011 storms left a scarring impact on President’s Island, affecting an
industrial area, farmlands, and a wildlife refuge. The intense flooding caused extensive erosion
and subsequent damage to existing habitat and recreation areas on the island. The Army Corps of
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Engineers has invested $32.1 million in the construction of a rock levee for navigation of the
Mississippi River on President’s Island and bank stabilization for the Port of Memphis, but this
investment has not restored the island pre-2011 storm damage functionality due to insufficient
resources at the county level.
Shelby County has identified an additional $400,000 in unmet infrastructure needs for
Rodney Baber Park, Firestone Park, and Bartlett.
To determine the areas for specific interventions within the project, the county conducted
a spatial data analysis to review the extent of unmet needs in the highest hazard areas,
concentration of low to moderate income households, and connectivity to the Greenprint
network. To address unmet recovery needs identified in Phase I relating to housing,
infrastructure, and environmental degradation, Shelby County’s proposed Greenprint for
Resilience Project is comprised of a number of intervention activities that will be implemented
within three of the most impacted and distressed geographies including: the Big Creek area of
the city of Millington, a neighborhood in Southwest Memphis along South Cypress Creek in
Memphis, and the Wolf River corridor. Shelby County’s project interventions will develop a
system of resilience to reduce the threats of future flooding along its river systems as well as
provide residents in repetitive flood areas the opportunity of voluntary buyouts to get out of
harm’s way. Each of these interventions are directly related to the identified county-wide
resilience needs. Since many of these homes experienced repetitive flooding, Shelby County has
determined that, in addition to find ways to live with water and “make room for flood mitigation
efforts, the County would offer voluntary buyouts to residents along South Cypress Creek. The
County will also increase passive greenspace to mitigate the flooding threat of the river.”
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systems with a priority placed on the protection of households living in damaged housing
vulnerable to repetitive flooding.
The Greenprint for Resilience Project will encompass an interconnected set of replicable
and scalable activities to create more resilient communities along three major river systems in the
county which are central East-West corridors of the Regional Greenprint Plan and are a core of
the Regional Greenprint design. The project activities include:
Activity 1: Big Creek Wetland and Recreation Area will consist of a series of
improvements to increase flood flow capacity of the Big Creek, reducing future water surface
elevations in an area that is home to a high percentage of LMI households as well as the Naval
Support Activity Mid-South, a key military asset and employer for the area. This activity will
also include a comprehensive plan for public-use recreational amenities and sustainable
components to improve wildlife habitat and provide an overall environmentally friendly
approach.
Activity 2: The Wolf River Wetland Restoration and Greenway will aim to provide
additional storage capacity for flood waters and alleviate flooding downstream. This activity will
develop a multi-use trail along the Wolf River, one of the foundational trails identified through
the Greenprint planning process and will address flooding issues along Orchi Street an LMI
neighborhood impacted by the 2011 disasters. The activity will provide recreational facilities that
will improve health and wellness, physical fitness, and social cohesion and will generate
economic opportunities for residents in the service area.
Activity 3: South Cypress Creek Stream and Neighborhood Restoration– Numerous
homes along South Cypress Creek in South Memphis were damaged in the 2011 severe storms
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and floods, representing one of Shelby County’s most significant housing unmet needs. To
protect nearby housing, Shelby County proposes to voluntarily buy out homes remaining in the
floodplain, assist residents in finding alternative locations in flood protected areas and create a
wetland park to expand storm capacity and enhance recreation and commuter access. Program
elements such as a community center or farmers market supported by community gardens on
vacant land supported by a school and churches in the area will be developed to strengthen social
cohesion throughout the community.
Activity 4: The Greenprint for Resilience will develop a Regional Resilience Plan to
identify future activities that will increase the resilience of Shelby County to shocks caused by
severe storms and flooding. The plan will also consider recommendations to make Shelby County
more resilient to other types of climate risk, such as heavy wind, severe snow and ice, extreme
heat or cold, and drought.
These project components have been developed in a regional framework established in
the foundational Greenprint planning process. The challenges of flooding are not specific to
these three geographies or Shelby County. Communities throughout the Region along the rivers
experience many of the same hazards experienced in the target geography. Shelby County
understands that the interventions made within this project will have net benefits both upstream
and down.
ii. Narrative Description of Needs
Shelby County - the target area - still faces unmet recovery needs for housing,
infrastructure and environmental degradation caused by the 2011 storm events.
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Housing – During the three 2011 storms, 198 homes in Shelby County flooded and there
has been no allocation of CDBG-DR funds for home repair. Existing resources from SBA,
CDBG and CDBG-DR are insufficient to meet housing recovery needs. On February 5th, 2015
Shelby County officials completed a windshield survey of homes with remaining damage from
the 2011 declared disaster. The survey found 80 homes with unmet repair needs due to the 2011
storm events, and 37 vacant lots adjacent to these damaged properties that regularly experience
flooding during similar weather related events. Further, county staff collected 26 homeowner
signatures certifying that they were unable to repair the storm-related damage to their homes.
Following Phase I, an additional survey of 375 units was conducted in West Memphis, Arkansas.
98 units appeared to have remaining flood damage, for a total of 26% of surveyed units in West
Memphis with unmet needs. Cost of unmet recovery needs, including the cost of unmet housing
recovery needs, exceed available CDBG-DR and other resources such as FEMA and SBA. The
list of 80 addresses from the Shelby County windshield survey and 26 certifications, photos of
the homes, and data from the West Memphis survey can be found in the Housing Dropbox
Folder.
Infrastructure – Shelby County has identified an additional $400,000 in unmet
infrastructure needs for Rodney Baber Park, Firestone Park, and construction of a box culvert in
Bartlett.
Environmental Degradation - The 2011 storms left a scarring impact on President’s
Island, affecting an industrial area, farmlands, and wildlife refuge. The intense flooding caused
extensive erosion and subsequent damage to existing habitat and recreation areas on the island.
The Army Corps of Engineers has invested $32.1 million in the construction of a rock levee for
navigation of the Mississippi River on President’s Island and bank stabilization for the Port of
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Memphis, but this investment has not restored the island to pre-2011 storm damage levels due to
insufficient resources available at the county level. The ETI Corporation assessed damage to
Presidents Island at $8,956,775 to address this unmet recovery need. The President’s Island
Dropbox Folder contains (1) President’s Island Flood Damage Assessment conducted by ETI
2011 certifying damage, (2) a certification from February 2015 stating the 2011 assessment of
$8,956,775 is still needed to address the damage and unmet need, and (3) a letter from the
Memphis and Shelby County Port Commission certifying damage to the Island and its impact on
the region. Flooding from the 2011 storms resulted in bank destabilization and stream/creek bed
damage in Bartlett, Germantown and Collierville. The total cost of repairing the Fletcher Creek
bed in Bartlett; Laterals C, D and G in Germantown; and the Center Street stream in Collierville
is estimated at $4,223,500. See Municipalities Dropbox Folder for certified engineering letters.
Additional needs within the target areas include:
Big Creek: The 2011 flood produced some of the worst flooding in recent years in
Millington and the surrounding area (Figure D-1). Storm water runoff caused streams and rivers
to overflow their banks and caused major damage to infrastructure, and residential, commercial
and industrial properties.

The qualifying event in 2011 resulted in estimated damages of

approximately five million dollars. As shown in Figure D-2, most of the Millington area consists
of more than 50 percent low-to-moderate income (LMI) households. The flood damage not only
displaced the LMI population but also disrupted their livelihood. The flooding left emotional scars
for the residents in these neighborhoods including the elderly, children, and minority residents
stemming from displacement, loss of income and recovery needs that are still unmet today. This
issue is exacerbated by increased flooding due to effects of global warming, with recent storm
events in this area well over the 1,000-year rainfall occurrence.
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Wolf River: A primary concern within the community surrounding Rodney Baber Park is
the mechanical and electrical infrastructure that lost complete functionality during the flooding
experienced in 2011 and would be at risk during a future flood event. Following the 2011
flooding, several homes that incurred losses have remained damaged with minimal effort to
address the issues due to lack of financial means. Most neighborhoods within the Wolf River
Greenway activity area are low moderate income districts (LMI) and as a result, the estimated
cost to repair and maintain the properties over time can exceed the equity and market value of
homes. Many of the residences in these areas are rental properties. As a result, many of the
homes that were reported damaged during the flood event remain in an impaired state because
lack of funds to correct the problems. Orchi Road, between Highland Street and Chelsea Avenue,
demonstrated stormwater overtopping during the 2011 flood event. The stormwater overtopped
the road and inundated five residences on the southern side of Orchi Road, and three of those
five structures have yet to be adequately addressed. In addition, subsequent abandonment of
low-valued, damaged properties has led to blighted conditions in the Orchi Road neighborhood.
The South Cypress Creek neighborhood experienced five million dollars of property
damage in the 2011 flooding and severe disruptions such as apower outage, road closures. Many
residents were evacuated; 29 properties exhibit unmet need today. The South Cypress Creek area
of the City of Memphis was selected for submission based on unmet need from 2011 flooding
and future risk to the neighborhood from any future flood events. South Cypress Creek is a low
income neighborhood. Median income is $26,569 with X% minority population and is
somewhat isolated from other parts of Memphis. In 2012, HUD ranked Memphis sixth in the
nation for rate of vacancy; 47% of properties in Memphis are vacant. Mitchell Road, a main
connection for the surrounding area economy and one of two access roads connecting the City of
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Memphis to T.O. Fuller State Park experienced flooding in 2011 and is at risk in a future flood
event. Following the 2011 flooding, many homes have remained or become vacant. The current
conditions and low property values for the region mean that the equity and market value of
homes can often be exceeded by the estimated cost to repair and maintain the properties over
time. Subsequent abandonment of low value, damaged properties has led to blighted conditions
in the neighborhood.
There are approximately 226 parcels within the Weaver Park neighborhood that fall
within the existing FEMA 100 and 500 year flood plains. In general the neighborhood is at high
risk for blight, according to Data Science for Social Good (DSSG) the neighborhood has 16
blighted properties ( 3%) and nearly 50% of properties at very high risk for becoming blighted
and no properties in the low/no risk category.
II. RESILIENCE NEEDS WITHIN RECOVERY NEEDS
i. Quantify impacts of disaster (actual and w/proposed project)
Severe storms and flooding remain the greatest disaster risk facing Shelby County.
According to the National Centers for Environmental Information, from 2005 to 2015, Shelby
County experienced approximately 95 flooding/flash flood events, the equivalent of 9.5 events per
year. In the immediate aftermath of the qualified disasters, electrical service to over 345,000
Shelby County residents was disrupted at a cost exceeding $7,000,000. Debris clearance and
removal and infrastructure damage cost the City of Bartlett over $50,000. Erosion from flooding
damaged a key bridge over the Loosahatchie River in Shelby County necessitating an estimated
$9,800,000 to return the bridge to full service. The impact of the qualifying storm events in 2011
alone are estimated by the NWS to have cost more than $2 billion in damages. Excluding the 2011
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events, on an annual basis during the 2005-2015 study period it is estimated by the NWS that
flooding cost the county an average of $13 million. Within the same 10 year period, the county
has also experienced 114 high wind/tornado events with estimated damage of $105.67 million.
Flooding in the Big Creek drainage basin has been a persistent problem for the residents
of Millington. The qualifying event in 2011 resulted in an estimated damages of approximately
five million dollars. A Christmas Day flood in 1987 resulted in three deaths and displaced over
6,000 residents. Based on the value of statistical life in the FEMA Cost-Benefit Analysis ReEngineering (BCAR) guidance, the three deaths represent a total cost of $17,400,000. A 500-year
flood in early May 2010 caused a massive displacement of residents in the LMI housing areas.
According to Jason Dixon, Director of Planning and Development for the City of Millington, a
total of 650 one-story dwellings and 240 mobile homes were flooded. These residential properties
experienced an estimated $28,000,000 in damages based on flood depth damage curves for single
story residences without basements. Thirty percent of those who live in houses or apartments and
sixty percent of those who live in mobile homes have not yet returned to their dwellings. According
to Finance Director John Trusty, the City of Millington spent $1,137,000 in identified costs due to
the 2010 flood event. Although data is not available to determine wages lost and reduced revenue
for local businesses, those economic impacts were quite significant in 2010.
In addition to adverse impacts to the City of Millington, the adjacent Naval Support
Activity (NSA) Mid-South is also susceptible to repeated flooding from Big Creek. In the 2010
flood, one hundred forty six residents of NSA Mid-South were displaced from their homes. In a
briefing provided by NSA Mid-South entitled “Flood Recovery Lessons Learned”, the 2010 flood
cost the Navy an estimated of $154,000,000 including $54,000,000 in facility repair costs.
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In a briefing presented to the Millington Chamber of Commerce by Commanding Officer
CAPT Doug Walker, the total economic impact of NSA Mid-South to the local community has
been estimated to be approximately $300,000,000 which comprises $130,000,000 in military and
civilian personnel salaries and $170,000,000 in contracting and support services. Local investment
in recreational and social services alone totals nearly $8,000,000 annually. The installation
supports a workforce in excess of eight thousand people, approximately half of which are
government civilians and local contractor personnel. The City of Millington and Shelby County
can ill afford to lose such a vital economic engine for the local area.
The loss of life, the cost of residential property damage, the cost of facility damage and the
cost of lost jobs in the Millington community could be avoided with implementation of Activity 1:
Big Creek which involves creating additional flood plain area for large storms and the creation of
recreation and educational facilities for the nearby communities.
During the 2011 flood event, the Wolf River Greenway Activity area, where the majority
of residents have incomes roughly 40 to 50% below than the national average, experienced $
dollars of property damage and severe disruptions such as power outages and damaged
mechanical and electrical equipment; residential and commercial infrastructure damage; and road
inundation. Approximately 80 properties were identified to exhibit remaining unmet needs with
16% of those in the Wolf River Greenway Activity limits. Table X describes the properties with
lingering needs that will be addressed by this activity. The first three properties in the table are
being mitigated with the Orchi Road subactivity. The fourth item in the table is the unmet need
located in Rodney Baber Park. Without the proposed activity within the Wolf River Greenway
area, a flood event would be estimated to cause $50,000 dollars of property damage and, if trends
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continue similar to the 2011 flooding, that damage will expand to additional properties and
infrastructure. Continued adverse impacts to infrastructure and residential properties in low
income neighborhoods will perpetuate the blight problem within the City of Memphis in addition
to decreasing the property values within these communities. Social cohesion will disengage and
crime will continue to propagate throughout the area.
The Wolf River interventions will provide additional storage capacity for flood waters
and alleviate flooding downstream as well as develop a multi-use trail along the Wolf River, one
of the foundational trails identified through the Greenprint planning process. These areas will
provide recreational facilities that will improve health and wellness, physical fitness, social
cohesion, and generate economic opportunities.
Numerous homes in the South Cypress Creek section of the Westwood community of
Memphis were damaged in the 2011 severe storms and floods, representing one of Shelby
County’s most significant housing unmet needs. To protect nearby housing, Shelby County
proposes to buy out homes remaining in the floodplain, assist residents in finding alternative
locations in flood protected areas and create a wetland park to expand storm capacity and
enhance recreation and commuter access. Program elements such as a community center or
farmers market supported by community gardens on vacant land supported by a school and
churches in the area will be developed to strengthen the social cohesion of the community.
ii. Estimate general amount of needed investment in resilience
Big Creek: Three different major structural approaches were investigated to address the
unmet needs in LMI portions of Millington, TN from the 2011 storm. The most effective method
was found to be increasing conveyance in the left overbank area of Big Creek through the affected
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reach where the unmet needs exist. The cost of construction of the improvements to increase flood
flow capacity, along with necessary ancillary construction items and enhancements to mitigate
project impacts is currently estimated to be approximately $41.1 million.
To alleviate remaining unmet needs, promote health and recreation, enhance multi-modal
access and connectivity, and provide future economic opportunities within the Wolf River
Greenway area, it is estimated that there is $13 million in needed resilience investment.
Interventions to increase resilience in South Cypress Creek, including flood protection,
voluntary buyouts and putting vacant lots back into commerce, are estimated at $11 million.
iii. Describe vulnerable populations and quantify disaster impacts
The Mid-South Regional Greenprint provides a concise snapshot of the vulnerable
populations in the region. As of the 2010 Census, the four counties containing the Mid-South
Regional Greenprint study area had a combined population of 1,178,211 in 432,438 households.
In 2010, African Americans made up the largest share of the region with 47% of the population,
followed by Whites with 44%. Other minority groups also saw substantial growth rates between
2000-2010. Most notably, the Hispanic population added 35,152 persons, an increase of 131%,
to make up 5% of the region’s population by 2010. In addition, it is estimated 10.4% of the MidSouth population is over the age of 65, as compared to 13% nationwide. An estimated 12.6% of
the regional population has a disability, roughly equal to the percentage nationwide. As
compared with the rest of the United States, individuals living in the Memphis urbanized area
have considerably less income. Per capita income in Shelby County has remained about 7%
below the national average. The Greenprint region as a whole is comparable to the nation in
percent of population with poor or fair health at 16%. Heart disease is a leading cause of death in
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the U.S., and is particularly high in the Mid-South. Heart disease mortality rate in the region is
measured at 182 persons per 100,000, well above the national rate of 135. Heart disease
mortality rates are particularly acute for African Americans in the region, with a rate of 211.
Rates of death due to stroke are also high for the region. Close to 34% of the region’s adult
population is classified as obese and 37% overweight, above national rates of 27% and 36%,
respectively. These rates have implications for other chronic diseases such as diabetes. Close to
12% of the region’s population has been diagnosed with diabetes.iv
As discussed elsewhere in the application, the risks associated with the qualified disaster
disproportionately affect LMI residents of Shelby County who reside in low-lying areas in the
northern and western portion of the county, closest to the Mississippi and Loosahatchie Rivers.
Shelby County has selected its three target areas because, in addition to being the most impacted
by the 2011 events, they are home to some of the most vulnerable populations the county. More
than 50 percent of the population within each of the three target areas are LMI. The Big
Creek/Millington area consists of more than 50 percent low-to-moderate income (LMI)
households. The area within the Wolf River Greenway Activity area consists of low to moderate
income neighborhoods and vulnerable populations. The average household income in the
neighborhoods surrounding Rodney Baber Park is approximately 48% below the national
average of $50,157, while the residents surrounding Kennedy Park are roughly 40% to 50%
below the national average thus distinguishing it as a low to moderate income area (LMI)
according to data collected by the 2010 Census Geographies.v The poverty rate in the activity
area ranges from 15% to almost 85% based on data provided by the Memphis-Shelby County
Office of Sustainability. South Cypress Creek is made up of more than 66% LMI households,
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with 99% minority population. These areas experienced the bulk of the flooding in the 2011
event, and unmet needs still remain today for some of the LMI households.
These communities are often older neighborhoods with aging infrastructure, which have
suffered disinvestment as development moved east and south, away from the urban core. Based
on the Fair Housing & Equity Assessment conducted for the Greenprint, there is indication that
risk of flooding may disproportionately affect individuals with accessibility challenges due to the
limited housing options. Other risks such as extreme heat-island effect may disproportionately
affect LMI individuals, aging population, and persons with disabilities due to negative health
impacts. Many of the households in the most impacted communities are still in need of funding
for repair and general housing recovery needs that were not reimbursed following the 2011
storms. Further, these communities suffer from patterns of un- and underemployment that
prevent improvements to housing stock as well as the strength of the economic and social fabric.
iv. Describe factors that enhance or inhibit resilience
The Memphis MSA has the highest poverty rate in the United States among metro areas
with population greater than one million residents, 20.3%. The county also has one of the highest
unemployment rates in the country. The lack of resources exacerbates this vulnerability as
Shelby County, Memphis, and surrounding jurisdictions struggle to address the needs of the
population, businesses, and infrastructure.
Despite the resource challenges, significant strides have been made towards building an
inclusive model of resilience within Shelby County communities. Shelby County has continued
to engage the network established during the development of the Greenprint, which has proven
to be invaluable in developing its resilience program. After the close of the Phase I process,
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Shelby County established a process to solicit project recommendations from partners and
community stakeholders. At the community stakeholder level, Shelby County has engaged over
140 organizations consisting of governmental entities, private sector, local philanthropy, and
local non-profit organizations, including neighborhood organizations. Through working with the
aforementioned groups and aligning with remaining unmet needs associated with the 2011
disaster, Shelby County identified the most prevalent risks and vulnerabilities and has crafted the
direction of the Greenprint for Resilience application accordingly.
To share information on the project, the SCRC created an online community resilience
portal, which has assisted stakeholder engagement efforts in Phase II of the NDRC. This portal
will remain in perpetuity as a central hub and clearing house for community resilience
information, such as project implementation tracking and resource access. This portal will be
housed under the Office of Sustainability, and serve as a companion piece to other online assets
like Ready Shelby, a community-focused emergency preparedness site and program, and state
and local emergency management websites.
Shelby County has also developed a strong organizational structure comprised of key
agency leaders and partners to facilitate the implementation of the Greenprint for Resilience
project. The first component is a formalization of the County’s leadership for this project through
the formation of the Shelby County Resilience Council (SCRC), which is comprised of the
Memphis and Shelby County Office of Sustainability (MSCOS), the Department of Housing
(DOH) and its Planning Office (DPD), the Public Works Division (PDW), and the Office of
Preparedness (OP) includes a formalized level of coordination amongst the partner entities
responsible for the implementation of this project.
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The SCRC members include key agency personnel and decision makers who will
continue to engage and carry out NDRC projects. According to its mission, the SCRC “will act
to preserve and protect vital assets of the community, with the citizens of the region and natural
environment paramount among these.” The SCRC has brought a slate of partners to increase its
technical capacity to implement the activities within the project.
The organizational structure of the SCRC and partnerships formed through the NDRC
process have enhanced the region’s significant work to build resilience through improved flood
protection, recreational opportunities, local food production, economic development, and more.
The Mid-South Regional Greenprint sets the foundation for resilience through its plan for a
network of green infrastructure and a comprehensive framework for sustainability. The
Greenprint’s regional planning process and scope have led to over 17 municipalities and counties
officially adopting it and committing to implementation. A full-time coordinator has been hired,
supported by local philanthropic and business organizations, and construction of major projects,
like the Shelby Farms Greenline, Shelby Farms Heart of the Park, and the Harahan Bridge, is
underway. Additional implementation work, such as design, engineering, and planning studies
for future trail alignments, has been completed by Greenprint partners.
While the trail network is an important part of the Greenprint, this application has
allowed flood mitigation concepts to become part of infrastructure projects throughout the
county and region, leading to reduced flood extents from future events. The Wolf River
Conservancy, an important partner in this application, has had a long term goal of buying out the
entire 100-year floodplain adjacent to the Wolf River to protect the watershed. With this NDRC
process, the project can now include recreational benefits, active and passive stormwater storage,

58 SHELBY COUNTY, TN - PHASE TWO

and other flood mitigation efforts that connect the surrounding communities to the natural beauty
of the river while increasing their safety. These types of partnerships are built on the tremendous
work done by organizations in Shelby County to coordinate their efforts towards the larger goal
of resilience.
An additional example of partnerships to increase resilience through reduced flooding is
found in inter-governmental cooperation. Shelby County has partnered with Tipton County,
Tennessee, two regional river basin authorities, and several municipalities in the completion of
an overall regional drainage study for the Big Creek tributary of the Loosahatchie River, which
was the source of the most extensive damage in 2011. The study provides alternatives to reduce
flooding potential to recover more quickly when disaster occurs.
Looking forward, environmental approvals have been identified as the foremost potential
barrier, given the unique position of Shelby County on major waterways and the convergence of
the borders of three states (Tennessee, Mississippi, Arkansas). Many parties must sign off on
projects. The work of building these relationships and streamlining processes for approval is
underway.
III. APPROPRIATE APPROACHES
i. General Description of Optimal, Eligible Program Type(s)
All of the program types selected by Shelby County are eligible under HUD regulations.
These interventions begin with support to the individual household through voluntary buyouts to
more systemic approaches in large scale development of flood protection, greenspace and
wetlands. The Greenprint for Resilience Project proposes a series of interventions to address
outstanding recovery needs and enhance resilience throughout the region. The county’s primary
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action is flood protection. Following the qualified disasters in 2011, Shelby County identified
flood protection as one of the region’s most critical needs. The county’s damage and remaining
unmet recovery needs are directly related to significant flooding from the three storms. Further,
Shelby County suffers from at least four flood events annually causing significant economic
losses from business interruption and property damage. The impacts of climate change have
threatened to increase flooding by 27 percent in the coming decades.
The Greenprint for Resilience creates a number of different flood protection solutions to
prevent future flooding in its target areas. These include the development of a new flood plain to
slow the flow of Big Creek into surrounding LMI communities; creation of wetlands and
detention zones to better absorb flood waters; and help residents move out of harm’s way
through voluntary buyouts. The result of these flood protection measures will be the creation of
new and improved parklands and greenways to provide better connectors for transportation to
job opportunities and increase the recreation amenities within the surrounding neighborhoods.
These interventions will be built with the intent to replicate throughout the county and region.
ii. General Description of Optimal, Ineligible Program Type(s)
Shelby County has not identified ineligible program types necessary to their project’s
success.
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EXHIBIT E: FACTOR 3 - SOUNDNESS OF APPROACH
I. PROJECT APPROACH
i. Describe Project(s) (and alternatives)
After full evaluation of methods to address unmet recovery needs from the April 2011
storms and further resilience in the county and surrounding region, Shelby County has developed
the Greenprint for Resilience Project. Each of the identified unmet needs are directly related to
the identified county-wide resilience imperative - to find ways to live with water and “make
room for the river.” The Greenprint for Resilience Project is a comprehensive set activities
designed to protect Shelby County’s communities from natural hazards while increasing
environmental, economic and social opportunity for all residents of the region, especially
vulnerable communities. The primary intervention will create much-needed flood protection
including the development of new flood plain to slow the flow of Big Creek and the creation of
wetlands and detention areas to create more storage for floodwaters. The county will also offer to
purchase the properties of residents within repetitive flood zones helping to get them out of
harm’s way. These activities will create additional greenway trails and enhanced recreation areas
as well as areas for local food production. The county has selected three of the hardest hit areas
as project areas: Big Creek/Millington, Wolf River communities of Memphis, and South Cypress
Creek in Southwest Memphis. A fourth activity will create a Regional Resilience Plan over a
three-year period to provide a means to tie these and other similar efforts to the recently released
Mid-South Regional Greenprint and Sustainability Plan (GREENPRINT 2015/2040), which was
developed with the support of a HUD Sustainable Communities grant. The Greenprint for
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Resilience Project will establish replicable models of these interventions that will be
transferrable to other areas within the region.
Activity 1: Big Creek: Big Creek in Millington is an area of with a high percentage (> 50
percent) of low to moderate income households. Preventing flooding to this community is
critical. Previous flooding in the 2011 storms caused at least $5 million in damages and displaced
the population. Using a practice common to the Corps of Engineers to control flooding, the
primary activity along Big Creek will create a new flood plain by lowering an area along the
creek. Creating flood plain areas like this solution is. This action will allow flood waters to flow
into the flood plain lowering water surface elevations in Big Creek during major flood events.
Lower water surface elevations in Big Creek will prevent future flooding in the adjacent
communities. Had the flood plain been constructed prior to the 2011 storms, the majority of
flooding in the Millington area would not have occurred preventing more than $4.5 million in
losses.
The Big Creek floodplain development will also create sustainable natural wildlife areas,
with native vegetation, wetlands, and other natural features. Other activities in this area will
include development of walking trails and the development of other community amenities, such
as; a community garden, ball fields, lakes, and camping areas. These amenities will provide
increased recreational opportunities for the neighboring communities. Sketches of the proposed
public-use amenities are shown in Figures E-6 through E-9.
Creating the flood plain will require the removal of numerous trees to improve water
conveyance through this area. As a means to offset this negative outcome, a tree mitigation plan
will be implemented to replace any removed tree over 6-inches in diameter with four trees in
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locations throughout Shelby County. Shelby County and the City of Millington have teamed
together to set aside approximately 500 acres for the tree mitigation. Some of these areas will be
utilized to provide an educational experience for school children in LMI household areas. The
tree mitigation areas will also provide a cooling effect from the tree canopy to counter the
increasing heat-island effect.
Activity 2: Wolf River Greenway: The Wolf River Greenway will establish a series of
open space and infrastructure elements that will help make Shelby County more resilient in
future disaster and flooding events. The area within the Wolf River Greenway Activity area
consists of low to moderate income neighborhoods and vulnerable populations. The average
household income in the neighborhoods surrounding Rodney Baber Park is approximately 48%
below the national average of $50,157, while the residents surrounding Kennedy Park are
roughly 40% to 50% below the national average thus distinguishing it as a low to moderate
income area (LMI) according to data collected by the 2010 Census Geographies5. The poverty
rate in the activity area ranges from 15% to almost 85% based on data provided by the MemphisShelby County Office of Sustainability. Current vulnerabilities in the community include
infrastructure, recreational spaces, residential properties and roads that fall within the FEMA 100
and 500 year floodplains.
A primary concern in Rodney Baber Park is the mechanical and electrical infrastructure
that lost complete functionality during the flooding experienced in 2011 and would be at risk
during future flood events. Following the 2011 flooding, several homes that incurred losses have
remained damaged with minimal effort to address the issues due to lack of financial means. Most
neighborhoods within the Wolf River Greenway activity area are low to moderate income
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districts (LMI) and as a result, the estimated cost to repair and maintain the properties over time
can exceed the equity and market value of homes. Many of the residences in these areas are
rental properties. As a result, many of the homes that were reported damaged during the flood
event remain in an impaired state because lack of funds to correct the problems. Orchi Road,
between Highland Street and Jackson Avenue, demonstrated stormwater overtopping during the
2011 flood event. The stormwater overtopped the road and inundated six residences on the
southern side of Orchi Road, and three of the structures have not yet been adequately addressed.
In addition, subsequent abandonment of low-valued, damaged properties has led to blighted
conditions in the Orchi Road neighborhood.
A majority of the land along the Wolf River in Wolf River Greenway Activity area
consists of floodplain wetlands and bottomland hardwood forests. Bottomland hardwood forests
are river swamps found along the broad floodplains of the rivers and streams of the southeast and
south central United States, wherever streams or rivers occasionally cause flooding beyond their
channel confines. Bottomland hardwood forests serve a critical role in the watershed by reducing
the risk and severity of flooding to downstream communities by providing areas to retain
floodwater.
During the 2011 flood event, the Wolf River Greenway area experienced $50,000 in
property damage at Rodney Baber Park and severe disruptions such as power outages and
damaged mechanical and electrical equipment; residential and commercial infrastructure
damage; and road inundation. Approximately 80 properties were identified to exhibit remaining
unmet needs with 16% of those in the Wolf River Greenway Activity limits. The components
within the Wolf River Greenway activity will provide critical flood protection within the area’s
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two parks – Kennedy Park and Rodney Baber Park – and along a major road connector, Orchi
Road. These efforts will also alleviate remaining unmet needs, promote health and recreation,
enhance multi-modal access and connections to job opportunities, and provide future economic
opportunities within the area.
Rodney Baber Park: Rodney Baber Park is located directly south of James Road, half a
mile west of Hollywood and is bounded by McLean on the West and Interstate 40 on the South.
Currently, the site serves as a community baseball park with eight (8) baseball diamonds. During
the 2011 flood event, the area was entirely inundated by floodwaters from the Wolf River, which
resulted in the complete loss of electrical functionality at the existing baseball facilities.
The primary purpose of the activity is to resolve and address the “unmet need” identified
as damaged electrical facilities on the Wolf River Conservancy’s property. The damage was
caused by extensive flooding in the area due to its elevation below the river. As a solution, the
approximately 56 acres site will be raised above the floodplain to ensure resilience. , the Rodney
Baber Park development will relocate the mechanical and electrical equipment above the flood
elevation preventing further damage and loss of investment from future flood events. The
terraced landscape approach will allow water to rise one level at a time, dissipating the initial
inundation surge while the excavation east of the site will add flood storage capacity and
increase stormwater detention. The proposed wetlands will also collect stormwater and provide
further storage capacity for flood water where it will infiltrate the ground or evaporate from the
surface. Implementing green alternatives such as rain barrels and rainwater storage cisterns at the
farmers’ market pavilion for reuse around the community gardens could prevent further
stormwater runoff from the site and will serve to harvest rainwater that can be recycled for

SHELBY COUNTY, TN - PHASE TWO

65

irrigation in the park. In the future, bioswales and permeable pavers could be used in the activity
areas to reduce and filter the stormwater runoff.
Following the infill development, the proposed concept plan for Rodney Baber Park will
consist of five or six (6) soccer fields, one (1) baseball diamond, one (1) fishing lake, one (1)
public pavilion and festival grounds, linear feet of trail, one (1) proposed wetland, preservation
of existing wetlands, frisbee golf course and skate park, a playground, and the associated parking
for the aforementioned facilities. The concept plan clearly identifies these amenities, and
designates which ones are included in this grant application and which ones are identified for
future projects. It is anticipated that this activity will be completed over two phases of
construction. The site will be terraced and tie into the existing grades along the T.V.A. easement.
John F. Kennedy Park: Similarly, the primary goal of the activities at Kennedy Park is
aimed at reducing flooding downstream of the park site. In order to accomplish this and promote
resiliency along the Wolf River floodway, the expansion and addition of wetlands will provide
areas for detention and will serve as a water quality buffer before water subsides. Lowering the
elevation of the ground surface in the soccer fields will create a depressed area that will act as
detention during flood events.
In addition to alleviating the unmet need on-site, the Rodney Baber Park and Kennedy
Park improvements will serve the surrounding community and function as a public destination
along the proposed Wolf River Greenway. The park development will operate as a recreational
facility for the community as well as a multi-use activity center for an array of interests and
educational purposes. Each aspect of the park was strategically incorporated into the overall
design with careful thought attributed to projected co-benefits, such as quality of life and health
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of the community. For example, the Farmer’s Market and festival grounds will promote social
cohesion by providing an alternative venue for events within the city and community attracting
individuals from different demographic areas and socioeconomic backgrounds for a common
purpose. The added park amenities will offer social interaction and a sense of community
ownership within the area as well as provide further beautification to a neighborhood fighting to
reduce blight.
In addition to furnishing the area with a community park that promotes recreation and
vibrancy, the park will provide connections to the Wolf River Greenway via the bike lane along
McLean, a proposed on-street bike lane on James Road, and potential trails throughout the park
and within the green space along the T.V.A. easement. The Wolf River Conservancy and ALTA
Planning and Design published a document in 2014 that addressed several benefits the proposed
trail would impart to surrounding area in the Memphis region. It was determined that the overall
Regional Wolf River Greenway would generate approximately 2,000,000 additional cycling and
walking trips and over 500,000 more hours of fitness3. With increased physical exercise and
activity, the Wolf River Conservancy projects approximately $1,467,000 in annual healthcare
cost savings for the entire trail. In addition, approximately 57% more people will meet the CDC
recommended hours of physical activity as a result of the Wolf River Greenway. Kennedy Park
provides opportunities for enhanced mental and physical health, especially for the surrounding
growing aging population.
Orchi Road: The county has identified Orchi Road, located east of Highland Street, north
of Chelsea Avenue, and west of South Lloyd Circle, as a pivotal local connector between the low
income, Hispanic community south of the road and other key economic epicenters within the
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region. This corridor is a key demonstration project for the complete streets network proposed by
Greenprint plan by connecting communities through the greenways to to jobs and other
economic activity in nearby areas. During the 2011 storm even, stormwater collected on the
north side of the Orchi Road and eventually overtopped the road and flooded 20 homes. Records
indicate that only 6 of the homes on Orchi Road recorded a claim, and of those, 3 are still
identified as unmet needs. In addition, 5 homes were flooded on the north side of Orchi Road.
The proposed activity entails elevating a section of the road (from Highland Street to Hanson
Road) approximately six feet to prevent future overtopping in similar storm events. A land
parcel owned by Shelby County north of Orchi Road will be utilized to create a wetland pond.
This area will also serve as a detention facility to store the stormwater that was overtopping the
roadway to prevent impacting additional properties. The excavated material will also provide fill
material for the road and fill at Rodney Baber Park. Orchi Road will be reconstructed as a
complete street with bicycle facilities along the north side of the road providing a direct
connection from the surrounding LMI neighborhoods to the Wolf River Greenway via protected
bike lanes on Highland Street, one of the Greenprint network’s key on-road connectors.
Sidewalks and street trees will be incorporated on each side of Orchi Road for pedestrian access.
The neighborhood in the Orchi Road area is classified as LMI and it is also identified as
Social Equity High Priority area by the Mid-South Greenprint based on the presence of lowincome, Hispanic families with limited access to vehicles. Exhibits show the poverty levels, the
percentage of homes without a vehicle, and the percentage of minorities within one mile of each
component of the activity. The neighborhood surrounding Orchi Road has a poverty level of
approximately 50.7 percent, where the US Department of Health and Human Services says
poverty is a four-person family at an income of $24,250. In addition, 32.1 percent of the homes
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in the area are without a vehicle. The exhibits also indicate a trend moving from the west to the
east of increased poverty and the lack of access to a vehicle. The Orchi Road improvements
could be a factor in stopping that trend and stabilizing the neighborhood. In addition, the
neighborhood located to the southeast of Orchi Road, located along Jackson Avenue and Chelsea
Avenue and adjacent to the Memphis National Cemetery, will also gain access to the Greenway
via Orchi Road and Highland Street connections. This will add benefits to that neighborhood
furthering the economic and health benefits of the activity.
Alternatives Analysis: Numerous conceptual designs were evaluated during the planning
of this project. Balancing the amount of material added to the floodplain with material removal
was a large component of the design. One concept was to raise the majority of Rodney Baber
Park out of the floodplain, but the project required too much fill material. Therefore, the amount
of the raised area was reduced. The amount of property acquisition needed was another
component of the project. The property acquisitions identified are generally needed for material
excavation and flood protection. Another alternative that was considered was the phasing of the
project. While the parks were designed with all of the City requested amenities in addition to
what was identified as practical for the surrounding neighborhood, the costs exceeded the
amount of money that was available. Therefore, some of the amenities will provided as future
phases of the project.
The design team also looked at creating pocket wetlands along the Wolf River, but
minimal available government/public agency lands were identified that were not already covered
in vegetation and trees. It was determined that the identified storage areas would not impact the
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water surface elevation in the adjacent areas in a significant way, nor would the removal of
existing environmental features justify the impacts.
Preliminary conceptual designs included improvements at Douglass Park, located to the
west of Highland Street adjacent to the Orchi Road subactivity. Improvements to the park and
installing connections to the Greenprint were planned, but after discussions with the City Park
staff it was eliminated. It has since been determined that the Wolf River Conservancy plans to
include improvements to Douglas Park in their Highland Street improvement project.
Economic Opportunities and Environmental Resources: The development of these
interconnected parks offers the advantage of utilizing sustainable solutions to generate economic
benefits over time by incorporating connections to the Wolf River Greenway. The Wolf River
Conservancy published a report that projected approximately $2,000,000 in tourism spending per
year with $261,000 tax revenue, $2,700,000 in property tax revenue, and about $129,000,000 in
estimated total property value growth once the entire Greenway is completed. In addition,
$45,000,000 construction related dollars with just under 500 permanent and temporary jobs will
be generated in the building process.
Facilitating alternative transportation lowers community costs and helps with household
budgeting in addition to providing access to jobs. Rain barrels and cistern storage onsite achieve
the concept of “Rain to Recreation” which conserves natural resources and uses it for practical
purposes. Implementing this practice would reduce the cost of watering facilities. The location of
the recreational amenities and public venues would supply new economic growth in the area and
provide job opportunities for local residents.
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Enhanced Access: In 2010, over 93% of commuters in the Mid-South used a personal
vehicle, while the remaining 7% used public transit, walked or biked. The statistics in the LMI
neighborhoods surrounding the activity areas are drastically different from the overall region.
The percentage of homes without a personal vehicle vary wildly from 4% to 66% within a one
mile radius of each subactivity, but most of the areas are in the 30 to 40% range as shown on
Exhibit xx. Therefore, both Rodney Baber and Kennedy Parks will not only serve as a
destination for commuters, but will encourage the public to consider other means of
transportation by providing a safe and aesthetically-pleasing route to school and to jobs for
commuters, with direct connections to the Wolf River Greenway and enhanced access to transit
shelter facilities.
The neighborhood around the Orchi Road project will benefit greatly from the proposed
activity. In conjunction with the Wolf River Conservancy’s plans to improve N. Highland Street
from Orchi Road to Chelsea Avenue, it will provide a direct path for the neighborhood and the
adjacent Jackson Avenue neighborhoods to access the Greenway.
Activity 3: South Cypress Creek Watershed and Neighborhood Redevelopment: The
Design Philosophy for this project is based around the key concept of “Making Room for the
River” through a series of open space and infrastructure activities that will help make the greater
Memphis area more resilient in future disaster and flooding events. The powerful Mississippi
River and its tributaries provide recreational, economic, and community building opportunities,
but also put communities at risk during natural disasters. This project focuses on helping
communities to meet unmet need from 2011 and to weather future storms better than in prior
flooding events. Rather than create a wall between people and water, this activity embraces the

SHELBY COUNTY, TN - PHASE TWO

71

water, increases awareness of risk, and steps down that risk with a necklace of wetlands to buffer
against flooding and accommodate storm water. Memphis faces public health challenges with
rates of diabetes and obesity among the highest in the nation; access to high quality green spaces
and a robust trail system can help alleviate some of those problems and generate stronger social
cohesion and improved attitudes towards physical activity.
The South Cypress Creek activity is based around the following key concepts:
Community – Strengthen community and social cohesion by establishing community
programs and repurposing vacant lots. Help the community members invest in their physical
environment, health, access to food, and neighbors. Projects will include: The Vacant Lot
Program, a comprehensive, scalable, and replicable program for reusing vacant lots for
community benefit that will help knit together the physical environment of the community, will
increase property values of surrounding lots and provide a range of benefits, from flood
mitigation to food production. Enhancements to Mitchell Community Center including a farmers
market (possibly connected to community gardens), lot cleanups and a neighborhood watch
program.
Housing - Creating room for housing relocation to areas that are high and dry. Making
sure any community members displaced by 2011 flooding or voluntary buyouts have housing
alternatives.
Connections – reducing isolation within the neighborhood and encouraging encourage
alternate commuting patterns and access to jobs with trail and bike lane infrastructure. Building
on a foundational element of the Greenprint, development of the Mitchell Road Bike Lane -- 6
miles of new bike lanes – will connect neighborhoods to T.O. Fuller State Park and to job centers
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like the Memphis International Airport and FedEx. Reduce neighborhood isolation by opening
up access to Roosevelt Park with new trails connecting neighborhood to the North with the
Mitchell Community Center. Stream restoration will restore ecological connectivity along
Cypress Creek.
Stormwater and Ecology - Expand Storm Capacity especially as it relates to protecting
the important Mitchell Road connector in a flood event as well as creating a flood resilient
neighborhood. Collectively, these treatments will provide substantial storage and detention of
peak flows, thereby reducing the flood stage and associated properties at risk of flooding. As a
result, fewer homes will require buyouts, and fewer additional housing options will be required
outside of the floodplain.
Activity 4: Resilience Plan: Shelby County proposes to develop a Regional Resilience Plan
over a three-year period to provide a means to tie these Greenprint for Resilience NDRC activities
and other similar efforts to the Mid-South Regional Greenprint and Sustainability Plan. This
Regional Resilience Plan will identify future activities that will increase the resilience of Shelby
County to the shocks caused by severe storms and flooding. The plan will also consider
recommendations to make Shelby County more resilient to other types of climate risk, such as
heavy wind, severe snow and ice, extreme heat or cold, and drought.
Alternative Considered: Shelby County evaluated alternatives for each of its activities
and determined that the selected activities are the most appropriate for the success of the overall
project. For Big Creek, four alternatives were considered. Alternatives 1-3 analyzed the benefit
of different physical interventions including temporary floodwater detention sites, enhanced
structural protection and high flow diversion. It was determined that the selected alternative to
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increase the channel flow capacity was best suited for this area. Through the planning process for
the Greenprint and the conservation work of the Wolf River Conservancy, it has long been
understood that interventions along the Wolf River could have significant impact on the flood
protection of surrounding vulnerable communities. South Cypress Creek was determined to be
the most viable neighborhood for a series of interventions as it is one of the most distressed
neighborhoods in the county and suffers from repetitive flooding in rain events.
Without the proposed project activity in the South Cypress Creek watershed, a 100 year
flood event would be estimated to cause $2.2 million dollars of property damage and, if trends
continue similarly to after 2011 flooding, that damage will result in additional vacant properties.
Those residents with no other relocation options will be especially vulnerable to worsened living
conditions following a flood event. Without this project, in each subsequent flood event, the
damages and their associated costs will continue to accrue. The neighborhood is 100% LMI, and
residents simply do not have the resources needed to recovery from flooding events that are
anticipated to occur regularly.
ii. Describe How Project(s) Will Increase Resilience
Shelby County Mayor Mark H. Luttrell, Jr., appointed the Shelby County Resilience
Council (SCRC) on July 27, 2015, to facilitate the implementation of the Greenprint for
Resilience project. The newly formed SCRC, which is comprised of the Memphis and Shelby
County Office of Sustainability (MSCOS), the Department of Housing (DOH) and its Planning
Office (DPD), the Public Works Division (DPW), and the Office of Preparedness (OP),
formalized coordination amongst the agencies responsible for the implementation of this project.
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The SCRC has partnered with a number of entities needed to increase its technical
capacity to implement the activities within the project including a team of engineering and
design firms to assist with developing the scope and conducting benefit cost analyses for each of
the proposed activities. The goals of the SCRC were to ensure that the design of the activities
was not only cost effective but that the solutions would provide the highest synthesized resilience
value (i.e. social, economic, environmental, etc.). Further, the aim of the Greenprint for
Resilience is to demonstrate the opportunity to elevate the Greenprint plan to a regional
resilience framework in the three areas identified as “most critical” through the spatial data
analysis methodology mentioned previously. With this in mind, the SCRC wanted to ensure that
the resilience solutions within the proposed activities would be scalable and replicable
throughout the communities of Shelby County and the Mid-South, following the Greenprint
network.
The implementation chapter of the Greenprint clearly points out the need to have
measurable outcomes for the first five years of implementation and has already identified metrics
and sustainability indicators that will be tracked to measure progress. The SCRC will build on
these metrics to develop an evaluation protocol for the implementation of the Greenprint for
Resilience project.
Based on the concept of “Making Room for the River,” the Greenprint for Resilience
will: (1) provide flood protection for areas that were flooded in the 2011 disaster, most of which
are in LMI communities; (2) address environmental degradation, particularly along stream
channels damaged during the 2011 storms; (3) create a long-term strategy for infrastructure
resilience and protection from storm and flood damage; and (4) create extensive co-benefits of
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recreation, transportation choice, community health, and economic and community revitalization
(see Attachment E).
Activity 1: Big Creek: Construction of this activity will increase resilience by lowering the
expected water surface elevations during future flooding events that may occur in Millington.
Lowering water surface elevations will reduce or eliminate flooding of homes, businesses and
public buildings compared to what would occur presently in a flood event and greatly decrease the
amount of public and private funds that have to be expended to recover from such storm events.
In addition, nuisance flooding which may not cause extensive permanent damage, but could cause
significant disruption of the use of public and private infrastructure will be reduced or eliminated.
Flooding not completely eliminated by this activity will be greatly reduced in extent and duration.
Activity 2: Wolf River Greenway: This activity encompasses three primary solutions –
Rodney Baber Park, Kennedy Park, and Orchi Road reconstruction – in an effort to alleviate
remaining unmet needs, promote health and recreation, enhance multi-modal access and
connectivity, and provide future economic opportunities within the area. The proposed project
activity will sufficiently address lingering unmet needs, but more importantly, will aid in
fostering community identity and improve the socioeconomic division, making real impacts on
quality of life for the future. The Orchi Road subactivity is located in an LMI neighborhood
which is shown on exhibit xx. The 2011 storm event inundates the neighborhood and impacted
several homes specifically along Kendrick Street. By implementing this project, those homes
will be removed for the floodplain, which will eliminate the displacement costs, lost wages, and
emotional distress for this LMI area. By raising Orchi Road which connects directly to the
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Greenprint, this project will also add an attractive neighborhood amenity and connect this
neighborhood and the Jackson Street neighborhood to the southeast to the Greenway.
According to the Wolf River Conservancy report the greenway will produce roughly
$7,185,000 savings from reduced vehicle emissions per year. The natural landscape and
proposed amenities such as recreational facilities, wetlands, ponds, and increased vegetation
surrounding the trail will provide a unique atmosphere and multi-modal access to daily activities
within the community. The improvements to Orchi Street will make the roadway to be more
conducive to outdoor activity such as walking and biking. This can provide a safer pathway for
the neighborhood to travel to and from work and school, thus increasing their employment
opportunities and educational resources. The proposed program activities in Rodney Baber Park
will have the opportunity to initiate potential revenue streams. An area designed as a festival
grounds and farmers market have the potential to attract local food producers and outdoor
entertainment events.
The surrounding wetlands along the river provide biodiversity not only in plant
vegetation but also serve as a habitat for several native animal species. The proposed project
does not disturb animal habitats but rather mitigates emissions through the addition of trees and
green space. These activities capitalize on existing public green space by renovating and creating
usable parks and trails revamping areas often used as dumping grounds or fail to foster positive
community interactions. The Kennedy Park proposal identifies an existing wetlands area to be
enlarged and enhances.
Activity 3: South Cypress Creek Watershed: This project focuses on helping communities to
meet unmet need from 2011 and to weather future storms better than in prior flooding events.
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Rather than create a wall between people and water, our project embraces the water, increases
awareness of risk, and steps down that risk with a necklace of wetlands to buffer against flooding
and accommodate storm water. The South Cypress Creek neighborhood has a convenient
location between two of Memphis’ key job centers, Pidgeon Industrial Park (and surrounding
industrial employment on President’s Island at the Port of Memphis) and the Memphis
International Airport and FedEx headquarters. Mitchell Road is a key area connection that is at
risk during a flood event. Benefits from road improvements include avoided losses from
employees not able to reach work. Mitchell Road is also important for access to education at
Mitchell High School and Ford Road Elementary School. This project is also expected to
increase visitation to T.O. Fuller State Park by 500 non-resident visitors per year and generate
nearly $350,000 in additional tourist spending over the next 25 years. The added social value for
this project bolsters the financial argument for the resilience benefits of implementing this
proposal. The proposed project activity will help the South Cypress Creek area community better
face future flooding events from a physical standpoint, but more importantly, will help build
community identity and improve the environmental quality, making real impacts on quality of
life in the near term. The Cypress Creek Watershed and South Cypress Creek area provides
important habitats for many plants and animals. The proposed project adds 121.2 acres of habitat
and mitigates emissions through addition of 7,429 trees and green space. It will also protect
existing open space areas by creating a usable park and trail atmosphere in the place of wooded
areas today that are often used as dumping grounds and can serve as havens for criminal activity.
Without the proposed project activity in the South Cypress Creek area, a 100 year flood event
would be estimated to cause $2.2 million dollars of property damage and, if trends continue
similarly to after 2011 flooding, that damage will result in additional vacant properties. Those
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residents with no other relocation options will be especially vulnerable to worsened living
conditions following a flood event. Without this project, in each subsequent flood event, the
damages and their associated costs will continue to accrue.
iii. Describe Benefits to Section 3 Persons and Vulnerable Populations
Shelby County has a commitment to including Section 3 residents in the opportunities
created by the activities within the Greenprint for Resilience Project including construction
wetlands, greenways, housing, recreational facilities, roads and food production activities –
urban farming, farmers’ markets. In addition, the county will seek participation from Section 3
contractors for the development of the Regional Resilience Plan.
Shelby County’s Department of Housing, the oversight agency for the county’s HUD
CDBG-DR funding, has worked extensively with contractors in the county to increase their
utilization of Section 3 residents. The Department of Housing will continue coordination with the
Shelby County Department of Equal Opportunity Compliance (EOC) and Shelby County
Department of Purchasing to recruit Section 3 contractors and vendors. As part of the overall
vendor and EOC compliance process, vendors are provided with Section 3 certification
information and asked to submit the information along with other vendor information.
Businesses indicating that they are Section 3 are encouraged by the Department of Purchasing to
bid on covered projects and are referred to the Department of Housing. Shelby County
Department of Housing will continue to hold annual contractor meetings to inform contractors of
Section 3 opportunities. All bid notices issued by the Shelby County Department of Housing will
continue to encourage Section 3 participation. All contracts drafted by Shelby County
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Department of Housing will continue to include the Section 3 language to encourage contractors
to further comply with Section 3 requirements.
iv. Describe How Proposal is a Model (Replicable, Scalable, Integrated)
The solutions included in Shelby County’s Greenprint for Resilience range from largescale changes to the course of rivers to small-scale interventions to give residents tools to tackle
the vacant lots impeding neighborhood safety. The SCRC has selected the activities for inclusion
in the application in part because of their relevance to other areas of Shelby County and the MidSouth region. All activities within the target areas – Wolf River, Big Creek, and South Cypress
Creek – are composed of elements that are both based on the approaches outlined through the
Greenprint process and replicable in other county watersheds and neighborhoods, including
buyout programs, floodplain management with passive water storage and recreational amenities,
vacant lot reuse, and strengthening multimodal transportation infrastructure. The Greenprint
concept is that these trail networks, aligned with the many tributaries that traverse the Mid-South
region into the Mississippi River, are critical for Shelby County residents’ access, health,
economic opportunity, and resilience from future storms.
The concept behind the Big Creek activity can be incorporated into an integrated
approach to flooding problems in other areas. The model which provides more room for a
swelling stream during extreme storm events will result in resilient, environmentally compatible
amenities in the same space that can be utilized by local residents during the majority of the time
when the area is not flooded. This concept could be replicated in other areas where flooding
problems exist along a waterway, and undeveloped land adjacent to the stream could be managed
to increase flood flow capacity while providing other beneficial uses to the community during
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dry seasons. The concept is scalable in that hydraulic studies can be performed to appropriately
size the scope and extent of the work required to overcome the flooding problem resulting in a
cost-effective investment of public funds.
Similarly, the slate of activities identified for flood protection along the Wolf River
Greenway and South Cypress Creek, including creating wetlands, detention areas and elevating
land, are replicable and scalable throughout the riverways in Shelby County and the region. The
interventions of offering residents and businesses the opportunity to leave repetitive flood zones
through voluntary buyouts is an important part of a comprehensive model. Utilizing areas along
the river as greenways and recreation areas as outlined in the Greenprint is a model that not only
enhances the flood protection of river communities but enhances communities’ social fabric and
access to economic opportunity.
The proposed project activity will help the South Cypress Creek area community better
face future flooding events from a physical standpoint, but more importantly, will help build
community identity and improve the environmental quality, making real impacts on quality of
life in the near term. Removal of blight has many quantifiable and unquantifiable benefits.
Removal of blight will also avoid the lost tax revenue and lost property value that surrounds
blighted properties. (Summed as part of economic benefits section). Furthermore, it will save the
cost of higher insurance premiums and quality of life that result from blight. Demolition of
abandoned buildings and conversion of vacant lots have into planned open space will help make
the neighborhood safer and reduce crime, saving the city costs on expensive municipal services.
The Vacant Lot Program in the South Cypress Creek area will be a comprehensive
program for reusing vacant lots for community benefit that will help knit together the physical
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environment of the community. Ultimately, this activity will increase property values of
surrounding lots and provide a range of benefits, from flood mitigation to food production. This
set of solutions is scalable and critical to the future of the area. Approximately 47 percent of land
in Memphis is vacant. According to a 2012 ranking from HUD, Memphis ranks 6th in the nation
for vacant properties. There is a great need for viable solutions to returning vacant lots into
community and commercial use. This activity has the potential to provide a scalable and
replicable solution to vacancy for the greater Memphis region, particularly given the
management of the Shelby County Land Bank by DPW. Currently, the Shelby County Land
Bank holds title to over 7,000 vacant properties.
The SCRC has already begun examining where these projects can be replicated and
scaled in the region. Shelby County officials conducted a windshield survey in West Memphis,
Arkansas from August 19-21, 2015 and found 98 homes with possible unmet needs from a flood
that occurred in April 2015. The South Cypress Creek activity, focusing on unmet housing needs
in a LMI area of Memphis, can be adapted for the West Memphis neighborhoods facing unmet
needs from storms that occur all too frequently in the region.
The Regional Resilience Plan will document the impacts of the interventions of the overall
project to further develop models for replicability in additional areas of the region.
v. Describe Project Feasibility and Effective Design
Shelby County realized the imperative of working with top talent to ensure project
feasibility and effective design, and thus procured three engineering and design firms to assist in
activity development. The three activities under the Greenprint for Resilience Project were
designed in such a way as to be “shovel ready” upon award. The documentation provided in
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(Dropbox folder) demonstrates the extent and detail of engineering and design work that has
been completed. Pending award, the process for initiating these activities will begin, with the
initial phase requiring extensive permitting given the proximity of waterways. The scope of
work and timeline associated with each activity is based upon the professional judgement of
highly talented engineering and design professionals, who each possess extensive acumen in
similar project design and implementation.
vi. Describe Consultation and Coordination with Regional Partners
Shelby County’s consultation and coordination with regional partners is summarized in
Attachment D. Shelby has taken considerable steps to involve as many distinct voices and
partners as possible throughout this process. Since the Phase I application was submitted, the
overall structure was codified in the Shelby County Resilience Council (SCRC), including the
Department of Public Works, the Shelby Office and Memphis Office of Sustainability, the
county’s Housing and Engineering Departments, and the Office of Preparedness. The SCRC has
emphasized consultation and coordination on multiple levels: project selection and development,
outreach and engagement, leverage and partnerships, and enhancing understanding of resilience.
vii. Maps, Drawings, Renderings
The engineering and design firms each conducted extensive GIS analysis, and produced
highly illustrative visuals and renderings of the three activity areas. These combined maps and
visuals can be found here: (Dropbox folder).
II. BENEFIT-COST ANALYSIS
In order to provide a high level of quality engineering and design that would ensure
“shovel-readiness” and to conduct thorough and accurate benefit cost analyses for the proposed
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activities, the SCRC procured three consulting teams identified previously: Sasaki, KimleyHorn, and Barge, Waggoner, Sumner & Cannon, with GCR providing project management and
coordination of the effort. The goal in this undertaking was to ensure that the each of the three
activities on its own was cost-effective, and further to provide further assurance of costeffectiveness across the entire project to both the community and the United States, in
accordance with HUD guidelines. The three firms utilized both traditional engineering BCA
computation methodology, combined with the expanded and enhanced BCA framework
identified in the NOFA under Appendix H. This enhanced framework thus incorporated
traditional quantitative measures, and also incorporated qualitative factors typically not included
in BCA calculation. The result of this effort is a robust and extensive compilation of data
reconciliation which yields a combined BCR of 2.48 across the overall Greenprint for Resilience
Project.
The table below presents the totals for each of the activity areas for total benefit and life
cycle costs, with the individual activity BCR similarly indicated. The complete BCA
computation framework and associated narrative is provided in Attachment F, found here
(Dropbox folder). It is important to note that the ‘Life Cycle Costs’ includes total project costs
and soft costs (contingency, admin, etc.), the sum of which includes the portion being requested
of HUD through the NDRC as well as direct leverage. For example, the NDRC request portion
of the Wolf River Greenway activity is almost $21.3 million, while direct leverage of $35.5
million is being contributed for additional portions of the activity. The funding breakdown of
NDRC requests and leverage commitments for each activity can be found here (Dropbox
Folder).
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Project Activity Title

Total Benefit

Life Cycle Costs

BCR

Wolf River Greenway

$

201,879,643.00

$

56,828,564.00

3.55

South Cypress Creek

$

14,222,147.00

$

11,143,213.50

1.28

Big Creek

$

116,306,784.00

$

44,779,462.00

2.6
Combined

Design Life (yr)

Discount Rate (%)

25 years

Total Project Costs

BCR

7%

$ 115,977,659.50

2.48

The table below indicates the sub-values which combined equal the total benefit listed in
the table above. These four core benefit areas include: Resilience Value, Environmental Value,
Community Development, and Economic Revitalization. Each of the engineering and design
firms conducted analysis and calculation for each of these four benefit areas, utilizing local data
sets from county and community staff, homeowner input, and emergency response personnel. It
is worth noting that providing an economic revitalization component in monetary terms for the
Big Creek project was not included given the range of potential values. This is outlined in detail
with additional qualitative analysis in the supporting narrative in Attachment F. In that respect,
the ‘Economic Revitalization’ set of benefits includes increased property values (and taxes),
talent retention and acquisition, attraction of business, increased spending and tourism, and
reductions in vehicle operating costs. The ‘Resilience Value’ for each of the activities accounts
for factors that equate to “avoided future damages” such as reductions in property damage,
displacement, and loss of service. The ‘Environmental Value’ accounts for ecological and
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environmental benefits like air quality, reductions in vehicle emissions, green open space,
riparian areas, additional trees to reduce heat islands, and potentials for solar farms. ‘Community
Development’ accounts for benefits including reduction in human suffering, health benefits,
social/community cohesion, reductions in medical costs and productivity losses. These four core
benefit areas are outlined in the table below for each of the activity areas, with supporting
documentation provided in Attachment F.
Resilience

Environmental

Community

Economic

Value

Value

Development

Revitalization

$ 179,543.00

$ 115,265,785.00

$

19,286,369.00

$ 67,147,946.00

South Cypress Creek

$ 445,097.00

$ 10,479,620.00

$

1,664,828.00

$

Big Creek

$1,468,388.00

$ 114,532,265.00

$

306,130.00

$

Project Activity Title

Wolf River
Greenway
1,632,601.95

III. SCALING/SCOPING
i. Narrative Description of Priorities
The Greenprint for Resilience Project presents an interconnected set of imperative
activities that will enhance community resilience to current and future threats described above
within the most impacted and distressed areas as well as provide benefits to the surrounding
county and region. The interventions will demonstrate the opportunity to elevate the Greenprint
plan to a regional resilience framework in three target areas that were most impacted and
distressed in the 2011 storms – Big Creek in Millington, the Wolf River in Memphis, and South
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Cypress Creek in Memphis These areas have a high concentration of LMI and vulnerable
populations. The activities include the development of passive greenspace and wetlands, flood
control measures such as upland stormwater BMPs, land elevation, and detention, development
of greenways to support connectivity and active transportation, diverse recreational amenities,
voluntary buyouts for households within repetitive flooding areas, a vacant lot program including
new housing development, food production, and entrepreneur and job training in green
infrastructure. Tying all of these activities together, the county will build on the Greenprint for
Resilience with a comprehensive regional plan for resilience to be developed over the course of a
three-year period.
ii. Identify opportunities for Scaling Proposed Project(s)
The three activities that address flood protection with co-benefits – Big Creek, Wolf
River, and South Cypress Creek – could be scaled up to cover more of the watershed of each
area. The major costs associated with scaling these projects up would be land acquisition in the
floodplain as well as construction of the drainage and water retention facilities. Shelby County
and its partners believe that the geographic locations and scale of the projects as developed in
this application are the most prudent and appropriate for increasing resilience in areas affected by
the 2011 storms.
In the South Cypress Creek activity, there are three areas in the area for scaling the
current project to include additional resilience measures. These include: a new bridge on
Mitchell Road, infill housing in the form of seven multi-family units, and four linear miles of
additional Greenprint trails to further integrate the community into the master plan. The Mitchell
Road bridge project would need approximately $2 million, but further studies are needed to
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identify the best path forward and to understand hydraulics and hydrology implications. The
infill housing development total would entail just over $1 million, and would entail seven
replacement multi-family units. The Greenprint trails expansion total would be approximately
$3.1 million for four additional miles of multi-use trails to connect this part of the community to
the greater Greenprint system.
In the Big Creek activity, there are three areas which will be built out in stages, and the
internal infrastructure will include the elements described previously, to include community
gardens, athletic facilities, walking paths and other recreational areas. A future expansion of the
Big Creek activity in the future will be solar farms. During the Phase II design process, this was
identified as a key element for future scaling of this activity, while at the time of submission no
funds were readily available to leverage the type of investment needed to realize viability. Given
the need to reach a certain level of electricity output, the resources available for a solar farm at
the time of project activity formulation were recognized as lacking cost-efficiency to realize a
return on the investment. The SCRC and its partners will continue to seek funding and scale this
component up in future efforts.
At the Wolf River Greenway, a large component of the Rodney Baber Park and Kennedy
Park activities comprises a large scale earth moving initiative to create stormwater detention and
lower surface water elevation of the Wolf River during peak events. The parks will include a
number of amenities to serve the community and LMI populations in close proximity, and are
being built out on a semi-robust level as described previously. The initial build-out is described
as semi-robust, as these are large parks with incredible future potential features to be added. At
present, the recreational and athletic greenspaces will not be lighted at night, but this is planned
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for future expansion. Kennedy Park is approximately 260 acres and Rodney Baber Park is 77
acres, and future scaling features will include community gardens, picnic areas, solar lighting,
skate parks, and multi-use trails connected with the Wolf River Greenway.
IV. PROGRAM SCHEDULE
i. Detailed Schedule for Completion of Proposed Activities
Pending a HUD determination of award, the SCRC is prepared to begin implementation
immediately. It is projected that the permitting process will take additional time to complete
(approximately 6.5 months), given that the activities are all located along waterways. The SCRC
will include a waiver request detailing this timeline. The current program schedule for
completion of the three activities then initiates in late 2015, with completion by fall of 2019.
(Pending final program schedules/Gantt charts from the engineering and design firms, this
section will be built out with appropriate contextual narrative.)
V. BUDGET
i. Budget in DRGR Format
To be developed.
ii. Narrative Description of How Budget Was Developed
To be developed.
iii. Sources and Uses Statement (inclusive of all funding)
Pending final total project cost for each activity
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VI. CONSISTENCY WITH OTHER PLANNING DOCUMENTS
i. Consolidated Plan and/or Regional Sustainability Plan (HUD-2991)
Shelby County leads the governing Consortium of the Greenprint plan, which is the main
body that will guide implementation. As such, the municipalities and organizations that are
members of the Consortium are committed to funding implementation of the plan’s elements to
the extent that they are able.
Greenprint –Regional Coordination on the Path to Resilience - The Greenprint will
guide Shelby County and the Mid-South region over the long term on the path to resilience.
Completed in November 2014, the Greenprint represents major steps of faith already taken by
myriad stakeholders, including HUD. This plan is the result of multiple years of research and
thousands of hours of planning and meetings, and is now poised for implementation.
ii. Mitigation Plan
Shelby County’s Hazard Mitigation Plan is currently being updated, with an estimated
completion date of November 2015. The plan’s current draft references the Greenprint for
Resilience as an area for plan alignment, along with multiple economic development and
transportation plans. (Dropbox) The previous version of the plan, updated in 2010, seeks to
better prepare the people of Memphis, Shelby County, and incorporated municipalities of the
county for any natural or man-made disasters identified as having potential for widespread
damage to people and property. The plan identifies hazards, establishes goals and objectives, and
identifies mitigation projects. The plan was developed with the input of people representing unincorporated areas of the county and each municipality, including city, county, state and federal
governmental officials, department heads, people with knowledge and expertise about the
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various hazards identified, volunteers who work in the area of emergency management, and
community leaders. With the involvement of a varied group of people, the plan was developed to
produce a program of activities that will best tackle the identified natural and man-made hazards
in this jurisdiction and meet other needs. Consistent with FEMA planning process guidelines,
the purpose of this plan is to educate residents about potential hazards that are a threat to the
community, such as severe weather (tornadoes, straight line winds, hail, and thunderstorms),
flooding, terrorist attacks, winter storms, and earthquakes and to build public and political
support for resilience projects that prevent new problems from known hazards and reduce future
losses, among other objectives.
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EXHIBIT F: FACTOR 4 – LEVERAGE
I. FINANCIAL COMMITMENTS
As described in the Phase I application, Shelby County’s approach to building resilient
projects has included a broad leverage strategy dating back to the Sustainable Communities grant
that supported the development of the Mid-South Regional Greenprint plan. In December 2013,
the Greater Memphis Chamber assembled over 100 CEOs from Shelby County and across the
region to focus on critical areas for community change. These CEOs identified increasing green
space to attract and retain talent as one of their priorities and identified the roll-out of the
Greenprint as the key goal, seeking to fast-track implementation ahead of the planned 25 years.
In support of these efforts, the Hyde Family Foundations, a local philanthropy, gifted $157,000
to fund a coordinator position to transition the Greenprint from plan to implementation, with the
Greater Memphis Chamber committing an additional $57,000 to support the position (see
Attachment B). The coordinator, John Michels, has been hired since the Phase I application was
submitted and is also part of the implementation team for any NDRC-funded projects. Shelby
County’s Greenprint for Resilience project is closely aligned with the science, community
engagement, goals, and implementation of the Mid-South Greenprint plan. This leverage also
supports the Regional Resilience Plan activity developed in this application.
Since Phase I, Shelby County officials have met with additional potential partners to
explore further financial commitments. The activities proposed in this application have been
designed with consultation from partners who will be both contributing to the financing and
managing implementation. Shelby County has secured the following leverage commitments on
top of their existing leverage from Phase I:
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For the Big Creek Watershed activity, $10.5 million from the State of Tennessee, City of
Millington, and Shelby County is being leveraged. $10 million of this is cash and $500,000 is in
the form of supporting drainage and watershed studies that are complete or are in the process of
completion.
For the Wolf River Greenways activity, the Wolf River Conservancy is leveraging $31.5
million that will be used to buy property and develop greenways in the floodplain along the river.
The Conservancy was recently accredited by the Land Trust Accreditation Committee and is
implementing its comprehensive land conservation plan; they have protected over 14,000 acres
in their three decades in existence. The preservation of this floodplain is critical to the long-term
resilience of the communities that live along the Wolf River.
The Wolf River activity is also being supported through $2.5 million in funding from the
City of Memphis, which will be used to bring Rodney Baber Park to an 8 foot elevation and
create a lake for stormwater retention. $500,000 of this funding is for a drainage study. The City
of Memphis is also providing $1.5 million for improvements at Kennedy Park, part of the Wolf
River Greenways activity, supporting the construction of a retention and detention basin as well
as constructing pedestrian facilities and expanded sidewalks.
For the South Cypress Creek activity, the City of Memphis is providing $1.5 million in
funding to support the voluntary buyouts, raise roads and bicycle trails above flood elevation,
study and design the drainage area, and establish an additional park and trail area.
The Shelby County Regional Resilience Plan will be supported by leveraged funds from
private sources. These commitments were not finalized at the time of this application, but efforts
to secure the commitments are ongoing.
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II. SUPPORTING COMMITMENTS
Shelby County’s supporting commitments draw heavily from the ongoing
implementation of the Mid-South Greenprint plan, whose goals and approach formed the
blueprint for the development of the Greenprint for Resilience project outlined in this
application. The projects to extend Greenprint trails, including the Shelby Farms Greenline
($3,692,235, from CMAQ grants through DOT) and the Harahan Bridge ($40 million from
multiple sources), directly support the project and activities in this proposal: bringing
recreational amenities, green and natural space, and transportation access and connectivity to the
Mid-South region, both within Shelby County and neighboring areas like West Memphis,
Arkansas. CMAQ funds ($1 million) are also supporting the development of the West Memphis
EcoPark, which will be connected to downtown Memphis through the Harahan Bridge. The
EcoPark will include an educational center, outdoor spaces, refuge for wildlife and will integrate
agriculture uses into educational and recreational space through multi-functional agricultural and
social farming exhibits. The development of this park is a sub-plan in the Mid-South Greenprint.
The approach to projects found throughout the Greenprint and this application has also
been put to use by other important community partners. Shelby Farms Park Conservancy is
undertaking a $25 million restoration of Patriot Lake – a project known as the “Heart of the
Park” campaign. This project, incorporating watershed restoration with recreational amenities,
supports the goals of a Shelby County connected through trails and green infrastructure that
protects communities against future floods while increasing quality of life. The construction of a
Shelby Farms Loop trail ($2,129,946, from TDOT and private funds) will increase the network
effects of these trail and park improvements. The Memphis Metropolitan Planning Organization
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is funding additional supporting projects through the regular transportation improvement
program (TIP) at a total of $4,880,870.
Additionally, the Environmental Protection Agency (EPA) has funded a study of inland
port and transportation resilience, focusing on the tri-state area of Tennessee, Arkansas, and
Mississippi. This study has four major tasks: recommend and evaluate models that assess
community environmental, health, and economic needs during shifts at inland ports, assess air
emissions and exposure pathway for sensitive populations, conduct an inland ports community
needs assessment, and formulate a roadmap for inland ports resiliency. This study provides
significant supporting detail to the resilience frameworks and project outlined in this application,
and supports the larger goals of resilience in Shelby County by strengthening the transportation
economy (reducing business interruption risk) while improving the surrounding community’s
health and environment.
Severe thunderstorms and heavy rains frequently affect the City of Memphis and Shelby
County and cause significant damage. The overall amount of damage may not reach the
threshold required for a presidential or statewide declaration of disaster, as was the case in
September 2014 following heavy rains. Recognizing that individual citizens and businesses may
be adversely affected, even at a lesser scale, a Disaster Recovery Assistance Program has been
created to provide immediate recovery assistance to victims and to address gaps in coverage for
impacted homeowners, renters and small business owners. The purpose of the program is to
make available financial resources for the purpose of providing supplemental recovery assistance
as quickly as possible in the aftermath of natural disasters that impact homeowners, renters and
small businesses, for which insurance or other disaster recovery assistance is not available. The
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program has been approved by the City of Memphis with an investment of $250,000. The
program has not yet been approved by Shelby County, also at $250,000.
The City of Memphis is conducting drainage studies over the next two years for each of
the 17 drainage basins within the municipal boundaries. Six of these studies are underway,
including three that are part of the activities proposed in the Greenprint for Resilience project. As
the intent of the project is to replicate these strategies that “make room for the river” across
Shelby County, the remaining drainage studies in Memphis are a precursor to future watershed
and resilience projects, and thus are supporting commitments from the City of Memphis to the
replication and phasing of the NDRC project concept. This supporting commitment totals $7
million.
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EXHIBIT G: FACTOR 5 - LONG-TERM COMMITMENT
I. COMMITMENT TO RESILIENCE
i. Update on Phase I Commitments
In the Phase I application, Shelby County outlined several areas of long-term
commitments that have progressed significantly. These areas include the Mid-South Regional
Greenprint plan, flood mitigation and watershed management projects as part of the county’s
Hazard Mitigation Program, the Wolf River Conservancy’s greenway and land conservation
strategy, the community preparedness initiative known as Ready Shelby, and upgrades to the
Port of Memphis to increase its capacity, employment, and resilience.
Greenprint: Following the development of the Mid-South Regional Greenprint plan,
Hyde Family Foundations, a local philanthropy, gifted $157,000 over two years to the MemphisShelby County Office of Sustainability to fund the continuation of a coordinator position to
transition the Greenprint from plan to implementation. The implementation of Greenprint is
directly tied to resilience of the county and region with respect to investing in connecting,
restoring, and preserving green space and the associated co-benefits. Hyde Family Foundations
has invested considerably in the area of green space in the last several years. Matching this grant,
the Greater Memphis Chamber has committed to raise $57,000 over two years to support the
coordinator position. The SCRC is currently seeking further commitments to support this
position and connect the Greenprint’s implementation to the larger resilience framework
developed through the NDRC process. The Coordinator position has been filled since the
submittal of the Phase I application and implementation continues apace.
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Additionally, many municipalities and counties have officially adopted the Greenprint
since the Phase I application was submitted. 17 municipalities and counties across three states
have made the Greenprint an official plan in their jurisdiction. This widespread commitment
reflects the careful planning and engagement process during the Greenprint’s development. On
November 16th, entities that have endorsed or adopted the Greenprint will participate in a
Greenprint Summit that is open to the public. Local leaders and partners will provide updates on
the status of their implementation projects, and a series of panels and presentations will share
best practices on trail networks from across the country as well as local greenways that are in
various stages of development.
Flood Mitigation: The City of Memphis is conducting drainage studies over the next two
years for each of the 17 drainage basins within the municipal boundaries. Six of these studies are
underway, including three that are part of the activities proposed in the Greenprint for Resilience
project. As the intent of the project is to replicate these strategies that “make room for the river”
across Shelby County, the remaining drainage studies in Memphis are a precursor to future
watershed and resilience projects, and thus are supporting commitments from the City of
Memphis to the replication and phasing of the NDRC project concept. This long-term
commitment totals $7 million.
Additionally, several dams within Shelby County are under review by USDA to
determine the need for a retrofit or a full replacement. One dam, Mary’s Creek #9, is currently
being retrofitted to better withstand seismic activity and improved hydraulic function at a cost of
approximately $609,796. The retrofit will protect at the 500 year event level, with a 30”
freeboard from the top of the dam to the water level. Without the retrofit, the dam is at risk of
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failure, likely from heavy rainfall or seismic activity, which would place approximately 1,800
people in the watershed at risk. Three additional dams, Mary’s Creek #4, 10, and 11, are
currently under review. This initiative is led by the Chickasaw Basin Authority, a division of the
state of Tennessee.
Wolf River Conservancy: Since Phase I, the Wolf River Conservancy has earned
national recognition by the Land Trust Accreditation Commission. This prestigious status
signifies that WRC’s conservation strategy for the Wolf River watershed is well-designed,
implementable, and long-lasting. WRC has raised over $31 million in support of land acquisition
in the floodplain of the Wolf River, a critical component of the Wolf River Greenways activity
proposed in this application.
Ready Shelby: The Ready Shelby community preparedness initiative is a collaboration
between Shelby County and its municipalities. Since September 2014, Ready Shelby has reached
households with public awareness materials and is projected to reach more in 2016. A major
initiative of Ready Shelby is CERT (Community Emergency Response TEAM) Training. Ready
Shelby has trained people for CERT since September 2014 and anticipates training more in
2016.
Port of Memphis Upgrades: The Port of Memphis is a major employer and economic
engine for the Mid-South. Three major projects are underway that will add more jobs over the
next several years: the RidgePort Logistics Park, the Electrolux Supplier Park, and the
Intermodal Gateway Memphis yard expansion. RidgePort is a Canadian National railroad
logistics park that offers truck, rail, and barge access to the East and West Coasts. This 700 acre
park will, when complete, add 2,400 jobs and an economic impact of over $898 million to the
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Memphis metropolitan area. However, the park is not yet complete and will be built out over the
next several years, with public access roads and utility infrastructure scheduled to be completed
next summer. The Electrolux Supplier Park is under development and the utilities and roads will
be completed by fall 2016. This park will add over 2,100 jobs and will have an economic impact
of nearly $1.5 billion. Finally, the Intermodal Gateway Memphis yard expansion is in the final
planning stages, focusing on environmental and engineering. The actual construction will begin
within the next twelve months and will be completed eighteen months after initiation. This
expansion will double the size of the current facility and triple the container throughput of the
terminal, resulting in 102 new jobs and an economic impact of over $43 million. These port
projects are in close proximity to the South Cypress Creek project, and provide economic
opportunities for residents of the South Cypress Creek and adjacent neighborhoods.
ii. Actions Taken since NOFA Publication
Since the NOFA was published, Shelby County has formalized its approach to
incorporating resilience through the formation of the Shelby County Resilience Council (SCRC).
The SCRC has taken actions to incorporate studies in progress into this NDRC
application, and in particular, to incorporate resilience into planned and existing projects. For
example, in 2014, the Big Creek Watershed Investigation Report was conducted to evaluate
historical flooding east of U.S. Highway 51 on Big Creek, extending into the upper reaches of
Crooked Creek and two tributaries, Casper Creek and North Fork Creek. Recommendations from
the study included converting cropland to a less intensive use such as pastureland to reduce
sediment loss, constructing a floodwater control structure in Tipton County, and performing
channel improvements throughout the watershed. The latter recommendation could be an
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opportunity to add recreational trails in connection with the Mid-South Regional Greenprint and
Millington Greenways Plan to contribute co-benefits. Additional proposed benefits include
elimination of 2-year flood event from watershed, elimination of 100-year flood event for North
Fork Creek, and reducing number of acres flooded annually by 85%. Currently, Shelby County
Division of Public Works has engaged with the study engineers and landscape architects to
develop a design for channel improvements to restore or create wetlands along Big Creek to
“make room for the river.” Designs are proposed to also include trail infrastructure. This
watershed study forms the basis for one of the activities included in this application.
Additionally, actions supporting emergency preparedness – educating and working with
communities to support the goals of preparing and responding to disasters – have had broad
support throughout Shelby County. Ready Shelby is a collaborative initiative with support by
Shelby County Government, all municipalities within the county, and the Assisi Foundation to
improve emergency preparedness. The goals of the initiative are to educate Shelby County
residents on how to prepare for an emergency with specific attention given to the first 72 hours
after an emergency and partner with public, private, faith-based, and non-profit sectors to share
the guidelines and overall importance of emergency preparedness with Shelby County residents.
Ready Shelby is a public awareness and education campaign to provide a rallying cry that
inspires everyone to take positive, simple steps towards being prepared. This county-wide
campaign provides quick tips on issues such as families, cars/transportation, workplace, and pets
that anyone can use to be better prepared for all kinds of emergencies and disasters, including
severe weather, home fires, power outages, winter storms, tornado, extreme cold, extreme heat,
flood, and earthquake.
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Memphis-Shelby County is a pilot area for the Urban Adaptation Assessment, a
partnership between the Kresge Foundation and the University of Notre Dame Global Adaptation
Index (ND-GAIN). This project will provide an adaptation measurement solution by building a
framework to assess climate adaptation on an urban scale, allowing for informed decisions about
infrastructure, land use, water resources management, transportation, and other policy and
funding issues. Memphis-Shelby County was selected as a pilot area in June 2015, and this work
will be directly linked to the SCRC’s implementation work of both the Greenprint and any
NDRC projects.
iii. Actions to Be Taken within One Year of Award Announcements
Shelby County will begin several important plans over the next several months, building
on the partnerships developed and formalized through the NDRC process, including the Urban
Adaptation Assessment. The County’s Office of Sustainability, a joint office with the City of
Memphis, will be conducting a greenhouse gas inventory, setting greenhouse gas reduction
targets, and developing a climate action plan. This initiative on climate adaptation has developed
as a result of Memphis Mayor A C Wharton and the City of Memphis joining the United Nations
Compact of Mayors.
Shelby County is also examining the ways that tree canopy affects resilience and
community health. The Big Creek activity in Millington proposed in this application involves a
reduction in trees. Shelby County is committed to offsetting this reduction by developing an
urban tree canopy analysis to include identifying the highest priority areas for new planting,
creation of new green infrastructure, and the reduction in the heat island effect and planting up to
250,000 new trees across the county in the priority areas. Extreme heat events are frequently
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mentioned in the National Climate Assessment as vulnerability for Shelby County, and this
replanting plan directly addresses the urban heat island effect by prioritizing the canopy within
the county. Shelby Farms Park Conservancy’s (SFPC) master plan calls for the planting of one
million trees both in the park and in the surrounding area to support the goals of a greener
Memphis; SFPC is a partner on this effort.
Additional flood mitigation projects will be constructed over the next year to support the
larger goals of reducing repetitive flood losses in Shelby County. The Chickasaw Basin
Authority is working with USDA to implement an EQIP (Environmental Quality Incentives
Program) that plans and implements soil, water, and plant conservation infrastructure in Shelby
County. This ten year program includes 51 sites for grade control structures. This year, five
structures were completed at a cost of $48,700. Next year, seven more will be completed at an
estimated cost of $288,000, with a goal of completing at least five structures per year. Shelby
County is supporting this effort by constructing a two acre retention basin to protect fifteen
homes that have flooded during localized 100-year rain events; this basin will be completed in
2016.
Finally, Shelby County continues to implement the Mid-South Greenprint Plan that was
released in 2014. Within one year of award announcement, Shelby County plans to add miles of
trails and raise funding from private sector partners in support of additional implementation. The
Greenprint’s short-term targets will be met over the next year as well.
II. COMMITMENT CATEGORIES
i. Lessons Learned from Developing/Implementing Proposal
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Shelby County has already begun to demonstrate lessons learned in the process of
developing its proposal in a number of ways. The creation of the SCRC is a strong indicator of
the County’s commitment to long term resilience not only in the implementation of this project
but in future projects in the County. The County has also started to look at projects differently. In
the past, the Millington Big Creek Wetland and Recreation Area would have likely been siloed
as a wetland restoration project. The physical aspects of the project would have been developed
effectively, but social aspects like recreation or health benefits would not have been integrated
into the project. This same line of thought has gone into both the Wolf River and South Cypress
Creek activities, which most likely would have been siloed projects, addressing a single issue.
ii. Legislative Actions
Shelby County Mayor Mark Luttrell, Jr. signed an order to create the Shelby County
Resilience Council (SCRC) on July 27, 2015. Additionally, 17 municipalities and neighboring
counties have passed resolutions officially adopting the Mid-South Greenprint plan.
iii. Raising Enforceable Standards
After the qualifying disaster in 2011, Shelby County took swift action to raise the
elevation requirements for construction in floodplains from one foot to two feet. This action
passed in 2012, after the qualifying disasters in 2011 and prior to the publication of the NDRC
NOFA. Future upgrades to construction standards will be considered as part of the Regional
Resilience Plan proposed as an activity in this application.
iv. Plan Updates or Alignment
Shelby County has led the way in alignment; the years of work to create the Mid-South
Regional Greenprint plan provides a foundation for resilience work in the region. The proposed
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NDRC project, Greenprint for Resilience, is designed to both meet unmet needs from previous
disasters and address many of the strategic directions outlined in the Greenprint. Additionally,
supporting studies such as the Big Creek Watershed and the Inland Ports Resiliency studies will
reinforce the planning work of the Greenprint and the NDRC process.
Additionally, Shelby County’s Hazard Mitigation Plan is currently being updated and
will be released later this year. The plan’s current draft references the Greenprint for Resilience
as an area for plan alignment, along with multiple economic development and transportation
plans.
v. Financing Actions that Increase Resilience
Shelby County and all municipalities within the county, including Memphis, have
dedicated funding towards stormwater projects. The parcel fees that pay into this stormwater
fund total over $27 million each year. The stormwater program includes best management
practices for monitoring and controlling storm water pollution. Engineering methods are
employed for stormwater systems design, management of systems operations, floodplain and
watershed management plans, and implementation and enforcement of ordinances. The control
of the quantity and quality of storm water is a major factor in enhancing the resilience in Shelby
County.
Additionally, the Mid-South Regional Greenprint outlines funding options, including
federal and state grants, local revenue options of bonds, property tax levies, and sales tax as
possibilities towards accelerating implementation. For example, if sales taxes were raised by 1/8
of one cent in each of the four counties, $420 million could be raised over 20 years at an annual
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cost of $18.49 per household. While sales tax increases are not currently proposed in Shelby
County, this may be an option in the future.

i

http://nca2014.globalchange.gov/report/our-changing-climate/heavy-downpours-increasing#tab2-images
Assessing the Vulnerability of Tennessee Transportation Assets to Extreme Weather, Final Report, February 13,
2015, Mark Abkowitz, Janey Camp, Leah Dundon, 3 Sigma Consultants, LLC. Tennessee Department of
Transportation.
iii
Kenneth Reardon, a professor and director of the graduate program of City and Regional Planning at the
University of Memphis, discovered that only seven out of 77 low-income census tracks in urban Memphis have
access to a full-service supermarket. http://www.memphisdailynews.com/news/2013/jul/8/food-desert-oasis/
ii

iv

Mid-South Regional Greenprint and Sustainability Plan, Greenprint 2015/2040: Connecting Communities for Our
Future, Shelby County Government, 2015.
v
ArcGIS Demographics Map with USA Median Household Income and USA Unemployment Rate
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Attachment D – Consultation Summary
Shelby County, Tennessee

Phase I Outreach
Agency
Name/Stakeholder
Group
Alliance for Nonprofit
Excellence

Agency Type—Target
Population(s)

Type of Outreach

Nonprofit technical
assistance

Meeting

Assisi Foundation

Local foundation

Discussion, partnership
invitation and
agreement

At Home

Home health agency

Invitation to meeting

Barge Waggoner
Sumner & Cannon, Inc.

Private, Engineering
firm

Binghampton
Development
Corporation
Business owners

Community
development
organization
Owners possibly
impacted by declared
disasters
Mental health
organization

Phone/email
correspondence
regarding unmet needs
Meeting

Case Management, Inc.

Chickasaw Basin
Authority

Waterways stabilization
and maintenance

Citizens of Shelby
County

General public in most
impacted area

City of Bartlett,
Tennessee

Municipality

Discussion regarding
unmet recovery needs

Method of
Notification/Materials
Provided
Attended 2/5
Greenprint event

In-person discussion
with Executive
Director, email
correspondence
Email invitation to 3/13
Stakeholder meeting

Email contact via
municipal partners
Attended 2/10 CD
Council membership
meeting
In-person contact by
lead applicant staff

Invitation to meeting

Email invitation to 3/13
Stakeholder meeting

Discussion, partnership
invitation and
agreement
Public hearing; input on
risk, vulnerabilities,
unmet and community
development needs;
Review of Phase 1
Application Draft

Email correspondence
with Chairman

Meeting/Partner

Urban County Meeting
on 1/15/15, Public
meeting on 2/11,
Partner

Newspaper
advertisements and
notices; information on
County website

City of Germantown,
Tennessee
City of Lakeland,
Tennessee

Municipality

Meeting/Partner

Municipality

Meeting/Partner

Urban County Meeting
on 1/15/15, Partner
Urban County Meeting
on 1/15/15, Partner

City of Memphis
Municipal Agency
Division of Engineering

Meeting/Partner

Urban County Meeting
on 1/15/15, Partner

City of Memphis
Division of Housing
and Community
Development
City of Memphis,
Tennessee

Municipal Agency

Meetings/ Public
Hearing participation

Attended 3/13
Stakeholder Meeting

Municipality

Meeting/Partner

City of Millington,
Tennessee

Municipality

Meeting/Partner

City of West Memphis,
Arkansas

Municipality

Phone

Urban County Meeting
on 1/15/15, Public
meeting on 2/11,
Partner
Urban County Meeting
on 1/15/15, Public
meeting on 2/11,
Partner
Phone discussion with
city planner

Clean Memphis

Environmental Group

Meeting

Community Alliance
for the Homeless

Homeless services

Invitation to meeting

Community
development agency

Meeting

Hosted 2/10 CD
Council membership
meeting, Partner

Community Foundation
of Greater Memphis

Local foundation

Community LIFT

Community
development agency

Discussion, partnership
invitation and
agreement
Meeting

County Engineer

County agency

Partner

Email correspondence
with Executive Director
and Vice President
Attended 2/10 CD
Council membership
meeting
Partner

DeSoto County
Greenways

Environmental group

Meeting

Discussion on 2/19 in
DeSoto County

DeSoto County,
Mississippi

Neighboring County

Meeting

Discussion on 2/19 in
DeSoto County

Community
Development Council
of Greater Memphis

Attended 2/10 CD
Council membership
meeting
Email invitation to 3/13
Stakeholder meeting

East Arkansas Planning
and Development
District

Planning and
development district

Email / Meeting

ETI Corporation

Private, Engineering
firm

Federal Reserve Bank
St. Louis Branch

Community
development agency

Phone/Email
correspondence
regarding unmet needs
Invitation to meeting

FedEx Corporation

Global logistics
business

Email

Frayser Community
Development
Corporation

Community
development agency

Meeting

Chamber of Commerce

Email discussion,
leverage invitation and
agreement

Email correspondence
with Executive Director
and Vice President

Greater Memphis
Greenline

Environmental group

Meeting

Attended 2/5
Greenprint event

GrowMemphis

Environmental group

Invitation to meeting

Hyde Family
Foundations

Local foundation

Shelby County Land
Bank

County agency

Email and phone
discussions, leverage
invitation and
agreement
Partner

Email invitation to 3/13
Stakeholder Meeting
Email correspondence
with Program Director
and Executive Director

Latino Memphis

Minority advocacy
group
County agency

Invitation to meeting

Planning and
development district

Meeting

Greater Memphis
Chamber

Memphis and Shelby
County Office of
Sustainability
Memphis Area
Association of
Governments

Partner

Discussions by email
and in-person with
consultants on
Arkansas NDRC
application
Email contact via
municipal partners
Email invitation to 3/13
Stakeholder meeting
Email correspondence
between consultants
and corporate
representative
Attended 2/10 CD
Council membership
meeting

Partner

Email invitation to 3/13
Stakeholder Meeting
Partner

Attended 3/13
Stakeholder Meeting

Memphis Area
Association of Realtors

Realtor association;
Housing

Invitation to meeting

Email invitation to 3/13
Stakeholder Meeting

Memphis Area Legal
Services/Fair Housing
Center

Fair housing

Invitation to meeting

Email invitation to 3/13
Stakeholder Meeting

Transit authority

Discussion, partnership
invitation and
agreement

Memphis Bioworks
Foundation

Sustainability group

Meeting

In-person meeting on
2/25/15 with President,
Vice President, and
Planning Director
Attended 2/5
Greenprint event

Memphis Center for
Independent Living

Persons with
disabilities

Invitation to meeting

Memphis Housing
Authority
Memphis Light, Gas,
and Water Division

Public housing
Meeting
authority
Three service municipal Email and phone
utility
discussions, partnership
invitation and
agreement

Memphis Mental
Health Institute

Mental health agency

Invitation to meeting

Memphis Urban Area
MPO

MPO

Partner

Partner

Memphis-Shelby
County Port
Commission

International river port
governing entity

Discussions regarding
unmet need, supporting
letter

Email correspondence
with Executive Director

Mental Health Center

Mental health agency

Invitation to meeting

Mid-South Greenways
Steering Committee

Environmental group

Meeting

Civil rights group

Invitation to meeting

Email invitation to 3/13
Stakeholder Meeting
Attended 2/5
Greenprint event
Email invitation to 3/13
Stakeholder Meeting

Public housing
authority
Minority advocacy
group

Invitation to meeting

Memphis Area Transit
Authority

Mid-South Peace and
Justice Center
Millington Housing
Authority
NAACP, Memphis
Branch

Invitation to meeting

Email invitation to 3/13
Stakeholder Meeting
Attended 3/13
Stakeholder Meeting
Discussions with
President and Vice
President, Partner,
Attended 2/11 Public
Meeting
Email invitation to 3/13
Stakeholder Meeting

Email invitation to 3/13
Stakeholder Meeting
Email invitation to 3/13
Stakeholder Meeting

Overton Park
Conservancy

Environmental group

Meeting/Email

Pidgeon Roost
Community
Development
Corporation
Plough Foundation

Community
development agency

Meeting

Local foundation

Residential property
owners
Shelby County

Owners possibly
impacted by declared
disasters

Discussion, partnership
invitation and
agreement
Overview and input on
unmet needs

Roads, Bridges, and
Engineering Dept.

County agency

Partner

Shelby County Aging
Commission

Designated Area
Agency on Aging and
Disability
Housing services

Meeting

Attended 3/13
Stakeholder Meeting

Partner

Partner

Meeting

Attended 3/13
Stakeholder Meeting

Lead Agency

Lead Agency

Shelby County Division County agency
of Public Works

Partner

Partner

Shelby County
Emergency
Management Agency

Emergency
management

Partner

Partner

Shelby County Health
Department

Health services

Partner

Partner

Shelby County Office
of Preparedness

County agency

Stakeholder meetings;
input on risk,
vulnerabilities, unmet
recovery and
community
development needs,

Written correspondence
and verbal conversation

Shelby County
Department of Housing

Shelby County Division County Agency
of Community Services
County Agency

Attended 2/5
Greenprint event,
contacted by email for
Phase 1 information
Attended 2/10 CD
Council membership
meeting
Email correspondence
with Executive Director
Direct mail including
NDRC explanation and
affidavit to complete as
applicable
Partner

Shelby County Division
of Planning &
Development

review of Phase 1
Application Draft

Shelby County Parks &
Recreation

County agency

Partner

Partner

Shelby County Ryan
White Program
Shelby County Schools

AIDS/HIV

Meeting

Public school district

Invitation to meeting,
discussion, partnership
invitation

Shelby Farms Park
Conservancy

Environmental group

Meeting/Email

Historic preservation
group

Meeting

Attended 3/13
Stakeholder Meeting
Email invitation to 3/13
Stakeholder Meeting,
phone and email
correspondence
Attended 2/5
Greenprint event,
contacted by email for
Phase 1 information
Attended 2/5
Greenprint event

Sierra Club

Environmental group

Meeting

SOLIDS Inc.

Community
development agency

Meeting

Shelby Historical
Commission

Attended 2/19 public
meeting
Attended 2/10 CD
Council membership
meeting
Email invitation to 3/13
Stakeholder Meeting

Stellar/DBS Home Care Home health agency
Solutions

Invitation to Meeting

Shelby County Support
Services

County agency

Partner

Partner

Tennessee Dept. of
Economic &
Community
Development

State economic
development
department

Phone/Email

Ongoing discussions

The Works Inc.

Community
development agency

Meeting

Town of Arlington,
Tennessee

Municipality

Meeting/Partner

Attended 2/10 CD
Council membership
meeting
Urban County Meeting
on 1/15/15, Partner

Town of Collierville,
Tennessee

Municipality

Meeting/Partner

Urban County Meeting
on 1/15/15, Partner

University of Memphis

Public university

Discussion, partnership
invitation

University of Memphis
CAESER

Public university center
- Groundwater
resources research
Public university center
- GIS research

Discussion, partnership
invitation and
agreement
Discussion, partnership
invitation and
agreement

Urban Land Institute,
Memphis

Community
development

Meeting

Attended 2/5
Greenprint event

Vollintine Evergreen
Community
Association

Community
development

Meeting

Attended 2/10 CD
Council membership
meeting

West Tennessee River
Basin Authority

Waterways stabilization
and maintenance

Email correspondence
with Chairman

West Tennessee Urban
Forestry Council

Environmental group

Discussion, partnership
invitation and
agreement
Meetings/Email

Wolf River
Conservancy

Environmental group

Meetings/Email

Workforce Investment
Network (WIB)

Workforce and
Employment

Invitation to Meeting

YMCA of Memphis
and the Mid-South

Health Services

Meeting

Attended 2/5
Greenprint event

Agency
Name/Stakeholder
Group
Assisi Foundation

Agency Type—Target
Population(s)

Type of Outreach

Local foundation

Discussion, partnership
invitation and
agreement

At Home

Home health agency

Invitation to meeting

Method of
Notification/Materials
Provided
In-person discussion
with Executive
Director, email
correspondence
Email invitation to 9/24
Stakeholder Meeting
and Project Design

University of Memphis
Center for Partnerships
in GIS

Email correspondence
with Public Affairs
Director
Email correspondence
with Director
Email correspondence
with Director

Attended 2/5
Greenprint event,
contacted by email for
Phase 1 information
Attended 2/5
Greenprint event, in
person meeting on 2/6,
Partner
Email invitation to 3/13
Stakeholder Meeting

Phase II Outreach

Critique

Barge Waggoner
Sumner & Cannon, Inc.

Private, Engineering
firm

Application Draft
Partner

Phone, email, in-person
meetings

Case Management, Inc.

Mental health
organization

Invitation to meeting

Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique

Chickasaw Basin
Authority

Waterways stabilization
and maintenance

Email correspondence

Citizens of Shelby
County

General public in most
impacted area

Discussion, partnership
invitation and
agreement
Community meetings in
the targeted areas of
this application; Mobile
Porch events at festivals
and other community
gatherings; online
surveys
Meeting/Partner

City of Memphis
Municipal Agency
Division of Engineering

Newspaper
advertisements and
notices; information on
County website;
information on
ResilientShelby.com
Partner

City of Memphis
Division of Housing
and Community
Development
City of Memphis,
Tennessee
City of Millington,
Tennessee

Municipal Agency

Meetings/Partner

Partner

Municipality

Meeting/Partner

Partner

Municipality

Meeting/Partner

Partner

City of West Memphis,
Arkansas

Municipality

Phone

Community Alliance
for the Homeless

Homeless services

Invitation to meeting

Unmet needs survey;
coordination with city
officials
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique

Community
Development Council
of Greater Memphis

Community
development agency

Application partner
through the Livable
Memphis initiative

Community Foundation
of Greater Memphis

Local foundation

Phone calls and emails

Partner; coordinated
Mobile Porch events to
engage Shelby County
citizens
Email correspondence

County Engineer

County agency

Partner

Partner

DeSoto County,
Mississippi

Neighboring County

Phone calls and emails

Federal Reserve Bank
St. Louis Branch

Community
development agency

Invitation to meeting

Discussion of unmet
needs from 2011 with
county officials
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique

FedEx Corporation

Global logistics
business

Email and in-person
meetings

GCR

Private, consulting firm

Greater Memphis
Chamber

Chamber of Commerce

GrowMemphis

Environmental group

Habitat for Humanity

Housing nonprofit

Application Draft
Partner
Email discussion,
leverage invitation and
agreement
Invitation to meeting,
project development
and partnership
discussion
Partnership discussions

Hyde Family
Foundations

Local foundation

Leverage partner,
Greenprint partner

Kimley-Horn

Private, engineering
firm

Application Draft
Partner

Email correspondence
with Program Director
and Executive Director
Phone, email, in-person
meetings

Shelby County Land
Bank

County agency

Partner

Partner

Latino Memphis

Minority advocacy
group

Invitation to meeting

Memphis and Shelby
County Office of
Sustainability

County agency

Partner

Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Partner

Memphis Area
Association of Realtors

Realtor association;
Housing

Invitation to meeting

Discussions regarding
potential leverage
commitments
Phone, email, in-person
meetings
Email correspondence
with Executive Director
and Vice President
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Partner

Email invitation to 9/24
Stakeholder Meeting
and Project Design

Critique
Memphis Area Legal
Services/Fair Housing
Center

Fair housing

Invitation to meeting

Memphis Center for
Independent Living

Persons with
disabilities

Invitation to meeting

Memphis Mental
Health Institute

Mental health agency

Invitation to meeting

Memphis-Shelby
County Port
Commission

International river port
governing entity

Discussions regarding
unmet need, economic
impact

Mental Health Center

Mental health agency

Invitation to meeting

Mid-South Peace and
Justice Center

Civil rights group

Invitation to meeting

Millington Housing
Authority

Public housing
authority

Invitation to meeting

Mississippi State
University

University

NAACP, Memphis
Branch

Minority advocacy
group

Discussions regarding
stormwater parks and
tree planting design
Invitation to meeting

Pique Public Relations

Local business

Plough Foundation

Local foundation

Roads, Bridges, and
Engineering Dept.

County agency

Outreach and
engagement partner
Leverage and
partnership discussions
Partner

Sasaki Associates

Private, engineering
firm

Application Draft
Partner

Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Email correspondence
with Executive Director

Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Partner

Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Partner
Email correspondence
with Executive Director
Partner

Phone, email, in-person
meetings

Shelby County
Department of Housing

Housing services

Partner

Partner

Shelby County Division County Agency
of Planning &
Development

Lead Agency

Lead Agency

Shelby County Division County agency
of Public Works

Partner

Partner

Shelby County
Emergency
Management Agency

Emergency
management

Partner

Partner

Shelby County Health
Department

Health services

Partner

Partner

Shelby County Office
of Preparedness

County agency

Partner

Partner

Shelby Farms Park
Conservancy

Environmental group

Phone calls, emails

Sierra Club

Environmental group

Meeting

SOLIDS Inc.

Community
development agency

Meeting

Stellar/DBS Home Care Home health agency
Solutions

Invitation to Meeting

Tennessee Dept. of
Economic &
Community
Development

State economic
development
department

Phone/Email

Phone calls and emails
regarding projects and
supporting
commitments
Attended 2/19 public
meeting
Attended 2/10 CD
Council membership
meeting
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique
Ongoing discussions

United Housing

Housing advocacy
group

Partnership discussions

Partner

University of Memphis
CAESER

Public university center
- Groundwater
resources research

Discussion, partner

Partner

Wolf River
Conservancy

Environmental group

Meetings/Email

Workforce Investment
Network (WIB)

Workforce and
Employment

Invitation to Meeting

Partner, project
development
information
Email invitation to 9/24
Stakeholder Meeting
and Project Design
Critique

Attachment F – Benefit-Cost Analysis
Shelby County, Tennessee

ATTACHMENT F: BENEFIT-COST ANALYSIS
In order to provide a high level of quality engineering and design that would ensure
“shovel-readiness” and to conduct thorough and accurate benefit cost analyses for the proposed
activities, the SCRC procured three consulting teams identified previously: Sasaki, KimleyHorn, and Barge, Waggoner, Sumner & Cannon, with GCR providing project management and
coordination of the effort. The goal in this undertaking was to ensure that the each of the three
activities on its own was cost-effective, and further to provide further assurance of costeffectiveness across the entire project to both the community and the United States, in
accordance with HUD guidelines. The three firms utilized both traditional engineering BCA
computation methodology, combined with the expanded and enhanced BCA framework
identified in the NOFA under Appendix H. This enhanced framework thus incorporated
traditional quantitative measures, and also incorporated qualitative factors typically not included
in BCA calculation. The result of this effort is a robust and extensive compilation of data
reconciliation which yields a combined BCR of 2.48 across the overall Greenprint for Resilience
Project.
The table below presents the totals for each of the activity areas for total benefit and life
cycle costs, with the individual activity BCR similarly indicated. The complete BCA
computation framework and associated narrative is provided in Attachment F, found here
(Dropbox folder). It is important to note that the ‘Life Cycle Costs’ includes total project costs
and soft costs (contingency, admin, etc.), the sum of which includes the portion being requested
of HUD through the NDRC as well as direct leverage. For example, the NDRC request portion
of the Wolf River Greenway activity is almost $21.3 million, while direct leverage of $35.5
million is being contributed for additional portions of the activity. The funding breakdown of

NDRC requests and leverage commitments for each activity can be found here (Dropbox
Folder).
Project Activity Title

Total Benefit

Life Cycle Costs

BCR

Wolf River Greenway

$

201,879,643.00

$

56,828,564.00

3.55

South Cypress Creek

$

14,222,147.00

$

11,143,213.50

1.28

Big Creek

$

116,306,784.00

$

44,779,462.00

2.6
Combined

Design Life (yr)

Discount Rate (%)

25 years

Total Project Costs

BCR

7%

$ 115,977,659.50

2.48

The table below indicates the sub-values which combined equal the total benefit listed in
the table above. These four core benefit areas include: Resilience Value, Environmental Value,
Community Development, and Economic Revitalization. Each of the engineering and design
firms conducted analysis and calculation for each of these four benefit areas, utilizing local data
sets from county and community staff, homeowner input, and emergency response personnel. It
is worth noting that providing an economic revitalization component in monetary terms for the
Big Creek project was not included given the range of potential values. This is outlined in detail
with additional qualitative analysis in the supporting narrative in Attachment F. In that respect,
the ‘Economic Revitalization’ set of benefits includes increased property values (and taxes),
talent retention and acquisition, attraction of business, increased spending and tourism, and
reductions in vehicle operating costs. The ‘Resilience Value’ for each of the activities accounts
for factors that equate to “avoided future damages” such as reductions in property damage,

displacement, and loss of service. The ‘Environmental Value’ accounts for ecological and
environmental benefits like air quality, reductions in vehicle emissions, green open space,
riparian areas, additional trees to reduce heat islands, and potentials for solar farms. ‘Community
Development’ accounts for benefits including reduction in human suffering, health benefits,
social/community cohesion, reductions in medical costs and productivity losses. These four core
benefit areas are outlined in the table below for each of the activity areas, with supporting
documentation provided in Attachment F.
Resilience

Environmental

Community

Economic

Value

Value

Development

Revitalization

$ 179,543.00

$ 115,265,785.00

$

19,286,369.00

$ 67,147,946.00

South Cypress Creek

$ 445,097.00

$ 10,479,620.00

$

1,664,828.00

$

Big Creek

$1,468,388.00

$ 114,532,265.00

$

306,130.00

$

Project Activity Title

Wolf River
Greenway
1,632,601.95
-

