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l. BACKGROUND: FLOODING RESILIENCY FUNDING

AGlI obal aver age s e a-8ihches @bout BBdsn) sincesl®0, withy a b o
about 3 of those inches ( a3noeubbth the oceamn) andotleec u r r i
atmospheraregettingwarmer,globalsealevelsareprojectedo riseatanincreasedateoverthe
coming centurie$Unsurprisingly, rise in sea level disproportionately negatively impacts coastal
communities’ For instance, a combination of high magnitude storms and sea level rise causes
dangerous flooding to occur farther inththan in the pastHigher sea levels will also cause
communities to flood more frequently around high tide even in the absence of precipitation, a
phenomenon known as®fifisunmye day tfldo &diane.sq al
populationlivesin relativelyhigh-populationdensitycoastalreaswheresealevel playsarolein
flooding, shoreline erosion, and hazards fiom o r®*ms . 0

The aforementioned situation has forced the federal government to take a larger role in
ensuring that <coastal c o hGowemindntagesciebfactitaterthis mor e
objectiveby providingfederalgrantsto statesandlocalitiesor partneing in infrastructuregprojects
to achieveresiliencen local communitiesTo qualify for federalfunding,federalagenciesequire
that applicants include a benefivst analysis (BCA)n their grant applications, or as part of the
project feasibility sudy. Numerous factors, including the method used to conduct the BCA can
influence | ow to moderate income (LMI) commun
shed more light on this issue, this white paper analyzes select federal funding progjtaree
government agencies: the Federal Emergency Management Agency (FEMA), United States
Department of Housing and Urban Development (HUD), and the United States Army Corps of
Engineers (USACE). The paper also aims to summarize how these agenciex tueid BCAS,
illustrating their similarities and differences; demonstrate how BCAs are used tifaeal
application through the case studies of City Line Apartments, Chesterfield Heights, and Norfolk
and the Lafayette River; provide recommendatioriscalities on how to more effectively apply
for grantsor projectfunding; andlastly, makerecommendationsn howto betterstructurefederal
agenciesd BCAs to ensure that prewpatedt s i nvolyv

1Sea Level Ris&5L0BAL CHANGE.GOV, https://www.globalchange.gov/browse/indicators/glededlevelrise (last

visited Oct. 20, 2019).

2See Is Sea Level Rising®Ta OCEAN SERV., https://oceanservice.noaa.gov/facts/sealevel.html

3 Sedd.

4 Sedd.

5SeeCarolyn Gramlingg Sunny Dayo6 High Tide FI oodS. NewHJulpl®m, t he Ri se
2019, 1:01PM), https://www.sciencenews.org/article/surtgy-high-tide-floods-arerise-alongus-coasts

(explaining that fsuc hastucterd fosexamplenby diseuptiagstraffictireindatioga s t a | i ni
septic systems and salting farmlands. 0) .

6SeeNATA OCEAN SERV., supranote?2.

”SeeNational Disaster Resilience Competition, U.&P& oFHous. AND URBAN DEV., 1, 2 (June 2015),
https://www.hud.gov/sites/documents/NDRCFACTSHEETFINALHDR A resi |l i ent communi ty i
and rapidly recover from disasters or other shocksmithn i mal out si de assistance. 0) .

8 Different programs utilize varying names to address their becesitanalysis or comparison. For example,

USACE uses t heodterrm tiiibeein e(fBGR)  wtost analgsid processferiUBALCEt he bene
sponsoed projects, wher eas -CFOESMA aunsaelsy stihse. & eFonmr fsbiemmpelfiicti t vy,
benefitc ost anal ysis (BCA) in refeoctamlysispooess.al | federal pro
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I. FEDERAL GRANT PROGRAMS
A. Federal Emergency Managemenfgency
1. Background and Mission

In 1979, the Federal Emergency Management Agency (FEMA) was created by Executive
Order 12127 with the broad objective of protecting the American people from catasfrophes.
Today, FEMA ficoordinates the f eder aimitggtogr er n me
the effects of, responding to, and recovering from all domestic disasters, whether natiaal or
mad e, includi PEEMAGS @d e nt odigsraeaaaedis itshbissidn
statement, which is fAhelping peopfloedingef ore, d

2. FEMA Grant Programs

Even though FEMA is often known for its flood insurance program, the agency has three
different grant ppgrams that address minimizing future hazard risk and increasing resilience to
flooding'? collectively known as Hazard Mitigation Assistance Grant ProgfdrAisE MA 6 s
mitigationandresilienceprogramsaretheHazardMitigation GrantProgram(HMGP) andthePre
Disaster Mitigation Grant Program (PDM), while their Flood Mitigation AssistafiddA)
program targets structures with flomgurance?

HMGP funding can only be distributed after the President asserts a disaster declaration as
delineatedy theRobertT. StaffordDisasteReliefandEmergencyAssistanceict.’® Conversely,
thePDM grantprogramis nottriggeredby a naturaldisaster, anélndsareawardedo statesona
yearly basis, through a nationally competitive pro¢éSsmilarly, FMA funds are distributed to
states annually through a nationally competitive process; however, the program igHumalgl

9 About the AgengyFEMA, https:/ivww.fema.gov/abouaigency

10

g

2Flood Resilience and Risk Reduction: Federal Assistance and Progams. RESEARCHSERV., 1, 310 (July

15, 2018) https://fas.org/sgp/crs/misc/R45017.pdf

13See idat 10.

14 Seeid; see also Flood Mitigation Assistance Grant Progr&&MA, https://www.fema.gov/floodnitigation

assistanc@rantprogram:
The FMA program is authorized by Section 1366 of the National Flood Insurance Act of 1968, as
amended with the goal of reducing or eliminating claims under the National Flood Insurance
Program (NFIP). FMA provides fundirtg states, territories, federaltgcognized tribes and local
communities for projects and planning that reduces or eliminategdomgrisk of flood damage
to structures insured under the NFIP. FMA funding is also available for management costs.
Fundingis appropriated by Congress annually.

Id.

15CoNG. RESEARCHSERV., supranotel2, at 10;see also Robert T. Stafford Disaster Relief and Emergency Relief

Act, FEMA, https://www.fema.gov/robetttstafforddisasteirelief-andemergencyassistancactpublic-law-93-

288amended ex pl aining that the Robert T. Stafford Disaster
statutory authority for most Federal disaster response activities especially as they pertain tarlelEMEMA
programso) .

16SeeCONG. RESEARCHSERV., supranotel2, at 10.



http://www.fema.gov/about-agency
https://fas.org/sgp/crs/misc/R45017.pdf
https://www.fema.gov/flood-mitigation-assistance-grant-program
https://www.fema.gov/flood-mitigation-assistance-grant-program
https://www.fema.gov/robert-t-stafford-disaster-relief-and-emergency-assistance-act-public-law-93-288-amended
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t he Nati onal FIl ood l nsurance Progr amods ( NFI
applicants have to participate in the NFIP to receive funtidor eov er |, At he F M/
Program is focused on mitigating repetitive loss (RL) properties and seveligwepess (SRL)
propeties. o

3. FEMA BCA

FEMA requires its grant applicaffso perform a benefitost analysis (BCA) for any
structural project®™Mi t i gati on projects need to be fAcost
reduce injuries, loss of life, hardshipgt or t
Furthermorethefinal stepin the BCA is abenefitcostratio (BCR),andFEMA requireshe BCR
to be greater than or equal to 1.0 for a project to be considered for fdhdidjtionally, the
agency requires a seven percent di 8RUNnt r ate

17See id. see alsdrelephone Interview with Robert Coates, Hazard Mitigation Planning Coordinator, VA Dept. of
Emergency Management (Sept. 25, 2019) (FMA funding is only available to those individuals who have a NFIP

policy. If a home has this policy, FEMA does not distirsfpubetween primary or secondary homes when

distributing funds. If a home floods frequently, and the benefits to mitigate the home outweigh the costs, the homes,
regardless of primary or secondary status, are likely to receive federal funding. Thisaatason whereEMA

is unable to prioritize assisting needier individuals whose primary homes are being flooded on a regular basis as
compared to those who have a flood insurance policy for their secondary homes.); sigiviéote14.

BFact Sheet: FY 2017 Flood Mitigation Assistance (FMA) Grant ProgfEMA, 1,1,
https://www.fema.gov/medilibrary-data/1499793315357

c31fef3839ecel1533d9fccfe5Scaee71d/FMA_FactSheet FY2017 50&pdilso Severe Repetitivesk (SRL)

Grant Program Resources (JEMA, https://www.fema.gov/mediibrary/resourceslocuments/collections/14

(AThe Severe Repetiti v eidesfamslisg torelie gr eliminaterhe leggm risigaf am pr o
flood damage to severe repetitive | oss str (Repettivees i nsul
Flood Claims Grant Program Fact SheEEMA, https://www.fema.gov/repetitivBood-claimsgrantprogram

factsheef( i TRepetitive Flood Claims (RFC) grant progranovides funding to reduce or eliminate the long

term risk of flood damage to structures insured under the National Flood Insurance Program (NFIP) that have had

oned more claim payment(s) for flood damages. 0) .
YHazard Mitigation Assistance GuidandeEMA 1, 5 (Feb. 27, 2015)itps:/www.fema.gov/medidibrary-
data/14249831654438f5dfc69cObd4ea8al6le8bb7b79553/HMA_Guidance 022715 5@8p@ t aritosies,, t
and federally ecogni zed tribes are eligible Applicants fo
20Understanding the FEMA Benefltost Analysis Proces&ngineering Principles and Practices for Retrofitting
Flood-Prone Residential Structures, FEMAI1BB-1, https://www.fema.gov/medibrary-data/20130724.506
204909382/fema259 app_b.pdf

2lSee id.

2Seeid( The BCR is a fiprojectds total net benefits dividec
23See Benefi€Cost AnalysisFEMA, https://www.fema.gov/benefitostanalysis see also Guidelines and Benefits

for BenefitCost Analysis of Federal Programs, Circular94, 1, 9, WHITE HOUSE,
https://www.whitehouse.gov/sites/whitehouse.gov/files/omb/circulars/A94/a094.pdf

er
r HMA
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https://www.fema.gov/media-library-data/20130726-1506-20490-9382/fema259_app_b.pdf
https://www.fema.gov/media-library-data/20130726-1506-20490-9382/fema259_app_b.pdf
https://www.fema.gov/benefit-cost-analysis
https://www.whitehouse.gov/sites/whitehouse.gov/files/omb/circulars/A94/a094.pdf

To performthe BCA, FEMA requiresapplicantgo considerrisks?* benefits?® andcosts?®
Unlike other government agencies, FEMA allows grantees to download a BCA tool to streamline
thecalculation?’ Thetool wasdesignedo evaluateanindividual structureandits risk of flooding,
but does not take into account social justice consideratfi@asyulnerabilities of the individual
property owneFEFEMAGs BCA approach is justified thro
requirements [that] require that [FEMA] fund projects to save lives, avoid damages to structure,
avoid damages to infrastruce, and protect all of these buailtn f r ast?t uct ur es . 0

Moreover, the most recent Toolkit, Version 6.0, changed how BCAs are conéithed.
first stepin thenewToolkit is to choosea structuretype®! regardlessf thehazardor methodology
applied®2 Then,theuserchoose®neof thefollowing floodingfi h a z aRiverinefFlood; Coastal
A Flood; Coastal V Flood; or Coastal Unknown FIGd&inally, to assess projects relevant to
mitigating those hazards, applicants can choose one of three different methodolagilesifate

24FEMA, supranote20, at B-1-B-2.
Risk is defined in terms of expected probabitityd frequency of the hazard occurring,gbeple
and the property exposed, and pleentialconsequences....For example, the benefitd
avoiding flood damage for a building in the-fi®rcentannualchance of flooding floodplain will
be enormously greatenan the benefits of avoiding flood damage for an identical buikiingted
at the 0.009percertannuaichance ofloodinglevel....... Property owners must understamav
the choices they make could potentially reduce the risk of it being damaged by adiaastar.
Id.
#|d.atB2. Benefits a
mitigation projec
Adi splacement, or é
See idat B-2-B-3.
2|d. at B-4.
2’SeeFEMA, supranote23. See generally Benefit Cost Toolkit Version, &BMA, https://www.fema.gov/media
library/assets/documents/1799(liaking to downloadabldoolkit for F E M AldagardMitigation AssiganceGrant
Programs).
28Coatessupranotel?.
29Climate Resilient Mitigation Activities (CRMA) Benddibst Analysis ApproacheBEMA, 1, 9 (2015),
https://www.fema.gov/medilibrary-data/1468328601382
aaaba22169a3c04c795edda845f36708/UPDATED_Benefit Cost CRMA_Projects 508.pdf
30See FEMA BenefiCost Analys (BCA) Toolkit Version 6.0 User GuideéEMA, 1, 5 (May 2019),
https://www.fema.gov/medikbrary-data/1571164308638
adf025324225d699f7d9ee53bc618fa8/Version_6.0_User_Guide.pdf
31See idat 17 (detailing that structures include the followiRgsidential Structure, NeResidential Structure,
Critical Facility, Utilities, Roads and Bridges).
32See id.
33See idat 18;see also Region Il Coastal Analysis and MappREMA,
http://www.region2coastal.com/resources/coastappingbasicé. Coastal A zones are defined as follows:
Portions of the SFHA [Special Flood Hazard Area] landward of V zomegreas where wave
heights are computed as less than 3 feet)apepnrad as 6 A zonesd®6 on the FIRM [F
Rate Map]. While the wave forces in coastal A zones are not as severe as those in V zones, there is
still an added risk of damage or destruction of buildings.
Id. Coastal V zones are defined as follows:
Coasth high hazard areas, | abeled as 6V zonesd on t he
wave heights for the 1%nnualchance flood are 3 feet or more. V zones are subject to more
stringent building requirements and different flood insurance rates thanzathes shown on the
FIRM because these areas have a higher level of risk from flooding than other areas.

re the Afuture damages or | osses that
t. 0 Depending on mitigation project t°
ntoasls iofc bme, hhefswsaloue of service, 0 or f



https://www.fema.gov/media-library/assets/documents/179903
https://www.fema.gov/media-library/assets/documents/179903
https://www.fema.gov/media-library-data/1468328601382-aaa5a22169a3c04c795edda845f36708/UPDATED_Benefit_Cost_CRMA_Projects_508.pdf
https://www.fema.gov/media-library-data/1468328601382-aaa5a22169a3c04c795edda845f36708/UPDATED_Benefit_Cost_CRMA_Projects_508.pdf
https://www.fema.gov/media-library-data/1571164308638-adf025324225d699f7d9ee53bc618fa8/Version_6.0_User_Guide.pdf
https://www.fema.gov/media-library-data/1571164308638-adf025324225d699f7d9ee53bc618fa8/Version_6.0_User_Guide.pdf
http://www.region2coastal.com/resources/coastal-mapping-basics/

the BCR**These methodologies are the Modeled Damages, Historic Damages and Professional
Estimated Damages.

The #dfull datao hazard modudFes m Kl bbe, pr av
known as the @iModel3®This ethatalogy s Mot available doa evary
analysis and depends on which hazard type and structure are ¢hadditionally, the previous
Damage Frequency Assessment module is now broken out into two new methoddDigess
methodologies are Historic Damages and Professional Expected Dath8g#is. of these
analyses are accessible under any aforementioned hazard, aidmétteodology is utilized
depends on available ddffRegardless of which methodology is applied, a BCR of 1gdemter
wi || be sufficient for applicants to meet FENMN
funds

Onboththestateandnationallevel, FEMA usesmechanism$o evaluateprojectsthattake
into account more than just a BCR, factoring in social justice consider&tionsthe state level,
theVirginia Departmenbf EmergencyManagemenfVDEM) useshe FiscalStresdndex,which
Aill ustrates a |l ocalityobés ability to generat
relative to the rest of t he *Rudhermara) VDER lalsoh 0 i n
created a process for distributing mitigation funds thatesmed insight into the practice and
encouraged stakeholder involvemé&imilarly, prior to the 2008 recession, FEMA invitgdte
and local governmentdrom all over the countryto participatein a nationalreview processto

34See idat 19.
3Seeid( expl aining that the fADamage Fr eque naloneodulee ssment (
[like before] but is now contained within every hazard option as two separate analysis methods, based on available

datao) .

%6See idat 20.

’Seeid( iFor example, the Model ed Damages Approach is avali
riverine flood hazard but is not available for a utili:
38See idat 25.

¥See id.

OSeeid( il f your analysis is based on historic damage amol
recurrence intervals, then you would use the AHiIi stori c:
estimates from a licensed professional with knovenwer r e nce i ntervals, then you woul

Expected Damagesodo approach.)
41Telephone Interview with FEMA BCA Helpline (Oct. 16, 2019).
42Coatessupranotel?.
43 Fiscal Stresdndex VA. DEPT. OFHOUS. AND CMTY . DEV., https://www.dhcd.virginia.gov/fiscadtresq fi Ttire=
components are: 1) Revenue capacity per capita (the theoretical ability of the locality to raise revenue)[;] 2) Revenue
effort (the amount of theoretical revenue capacity that the locality actually collects through taxes arjdrfdgs|;]
(3YMedi an hous e lseehklstCoatesguprametel1d.) ;
442019 Hazard Mitigation Assistance Stakeholder WorgsBommary from Va. Dept. of Hous. and Cmty. Dev. to
Regional Staff (Oct. 10, 2019) (on file with author).
The multistep process includes 1) convening a stakeholder workshop to discuss grant topics and
application evaluation criteria, 2) submission of megls by applicants, 3) screening of projects
by VDEM and solicitation of requests for information as needed, 4) conducting peer reviews, 5)
performing model calculations, 6) conducting analysis, 7) making funding decisions, and 8)
submitting selected pregts to FEMA.
Id.; see alsdCoatessupranotel?.



https://www.dhcd.virginia.gov/fiscal-stress

distribute mitigation grants; however this comprehensive evaluation is seemingly no longer
feasible on a nationwide scdfe.

Today, on a national l evel, through the PL
i mpoverished communitieso while operatfng wit
Therefore, Al s] mal l and i mpoveri saeaduptod®dhmuni t

percent of the total amount approved under the Federal award to implement eligible approved
activitiesin accordancevith the StaffordA ¢ tbuttiesecommunitieamustmeetstringentcriteria
to receivefunding®’

B. U.S. Department of Housing and UrbarDevelopment
1. Background and Mission

The Great Depression and its consequences drove the creation of the Department of
Housing and Urban Development (HUD) as a federal agénhbwring the 1930s, federal
programs were reacted as a response to housing issues after the Great Deptebsiv834,
Congress created the Federal Housing Administration, which enabled a greater proportion of the
popul ation to afford homes through ThHeeincreat i
1937, the U.S. Housing Act began assisting low income individuals through the development of
public housing! Decades later, in 1965, Congress created the cabirgtagency known as

45Va. Dept. of Hous. and Cmty. Destyipranote44; Coatessupranotel7.
46SeeFEMA, supranote 19, at 114see also Fact Sheet: Federal Insurance and Mitigation Administra@iBMA,
1, 4 (Aug. 19, 2019https://www.fema.gov/medilibrary-data/1566838030892
2ce88bed4262h32999aechal3e383aa05/PDMFactSheetFY19Aug2019.pdf
4"FEMA, supranote19,at 114.
A small and impoverished communityust:
1 Be a community of 3,000 or fewer individuals identified bg Applicant as a rurabmmunity
that is not a remote area within the corporate boundaries of a larger city or jurisdictiomal area
boundary
1 Be economically disadvantaged, with residents having an average per capita annuah@tcome
exceeding 80 percent of the national per capita income, based on best available data . .
1 Have a local unemployment rate that exceeds by 1 percentage point or more tieemblgt
reported, average yearly national unemployment rate . .
1 Meet othercriteria required by thépplicant
Applicants must certify and provide documentation of the community or jurisdictional status with
the appropriate subapplication to justify the 90 percent cost share. If documentation is not
submitted with the subapplicati, FEMA will provide no more than the standard 75 percent of the
total eligible costs.
Id. See also supriext accompanying notes (defining Stafford Act).
48 A Brief Historical Overview of Affordable Rental HousihpTa Low INCOMEHouS. CoAL., 1, 1,
https://nlihc.org/sites/default/files/Sec1.03 _HistoriCalerview 2015.pdf
“d.
ld.(AThese progr ams ma gayments and lonetmenortghges thatane cothmomplace
today but were almost unheard of at the time.0).
Sld.
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HUD»®Today, HUD foversees federal programs desi
needs, 0 and As e ek sshig, supportnconmmelrsdtys develbpoemne anavinceease

access to affordable hotJheg afjreeeyds omesip s
reflected in HUDOS mission to Acreate strong
affordable homesfolal , 6 demonstrating HUDG6s goal *of pro

2. HUD Grant Programs

Even though HUDOGOsSs goals are not specifical
agency has grant programs that provide funding opportunities for mitigation and resilience
projects2® HUD offers different types of Community Development Block Gsa(CDBG)>®
CDBG is a wideranging program that aids communities in meeting their development
necessities! Underthis annuallyfundedgrantprograms® HUD providesfundingfor twenty-seven
di fferent cat egor i e s*Floa mesilierves prajegts cnpfall uhderahiswo r k
ipublic workAsddi tabegbt vy, at the state and |
properties in a floodplain and relocating res
well.®* Even thoughstate and local government leaders may choose which types of resilience
projects to employ in their respective geographic areas under CDBG, the program and what it
funds is extremely broad; therefore, targeted grant programs may be more effecp@idants
whose focus is on floosilience®?

Eventhoughthe CDBG s fundedannually,individual grantprogramghatarea partof the
broadbased CDBG program are rdtEirst, Community Development Block Grasilésaster
Recovery(CDBG-DR) i h hegnfunded attimesthroughsupplementahppropriationgegislation

52Department of Housing and Urban DevelopmeiiL Gov, http://www.allgov.com/departments/departmeft
housingandurbardevelopment?detailsDepartmentlD=5ast visited Oct. 20, 2019) (pxl ai ni ng t hat t he
became part of the new Department of Housing and Ur ban
53|d.
54Mission U.S. DEPGT oFHOUS. AND URBAN DEV., https://www.hud.gov/about/nmsson
55CONG. RESEARCHSERV., supranotel2, at 31.
56See idat 31;see alsdNational Disaster Resilience, U.SEB oF HOus. AND URBAN DEV.,
https://www.hudexchange.info/programs/ceiriresilientrecovery/
57Community Development Block Grant Prograr@DBG, U.S. IEPSr oF Hous. AND URBAN DEV.,
https://www.hud.gov/program_offices/comm_planning/communitydevelopment/programs.
%|d.(AThe CDBG program provides annual grants on a for mu
and s tSadi® 408 &gan Guarantee PrograthS. DEPGr OFHOuS. AND URBAN DEV.,
https://www.hudexchange.info/programs/sectid@8/ Additionally, the Section 108 Loan Guarantee Program

offers [CDBG] recipients the ability to leverage their annual grant allocation to gain access to

guaranteed loans large enough to pursue phyaittheconomic development projects capable of

revitalizing entire neighborhoods. This critical public investment is often needed to catalyze

private economic activity in underserved areas in cities and counties across the nation. Section 108

loan guaranteeare often the initial resource that provides the confidence private firms and

individuals need to finance projects in areas that have experienced disinvestment.

Id.

59CONG. RESEARCHSERV., supranotel2, at 31.
501d.

611d.

52See id.

63|d.


http://www.allgov.com/departments/department-of-housing-and-urban-development?detailsDepartmentID=572
http://www.allgov.com/departments/department-of-housing-and-urban-development?detailsDepartmentID=572
https://www.hud.gov/about/mission
https://www.hudexchange.info/programs/cdbg-dr/resilient-recovery/
https://www.hud.gov/program_offices/comm_planning/communitydevelopment/programs
https://www.hudexchange.info/programs/section-108/

andis tied to aspecificdisasteandaffectedareasprsetofd i s a §*Thegrantprogramtargets

Astat es, units of | ocal government , and I ndi a
after a disaster, otuding flooding®®Under this progr am, grantees o
percent of the funds for activities that pr
demonstrating the agencyds appl i c absiinoesd®of its

Similar to the CDBGEDR, the Community Development Block GraniNational Disaster
Resilience Competition (CDBGIDRC) was a contest that focused on LMI communities after a
natural disaster had occurred in either 2011, 2012, or 2G1® n ptednber 17, 2014, HUD
release@ Noticeof FundingAvailability (NOFA)f o €OBG-NDRC,whichii a w a almastfil
billion in funding for disaster recovery and letgrm community resilience through a tpbase
competiti ®Momewwcers,s. on addition to demonstr al
communities, the competition also gives tremendous insight into how HUD assesses BCAs and
resilience programgenerally.

3. HUD BCA

HUD uses the BCA as a A[c]J]onsideration of
present doll ar val ue ov &fhe thgerey regsiresfboth a Benefite o f
Cost Ratio (Benefits/Costs = BCR) and a Net Present Value (Bendiltsts = NPV) to be
included in the applicatiof.HUD requires a BCR to be greater than 1.0 or an NPV to be greater
than0.”* Similarto otherfederalagenciesHUD requiresa 7 percentdiscountrateto be usedwhen
performingthe BCA.”? To streamlinethe BCA processHUD hasa Cost/BenefitTemplatethat

4ld.( ACongress has appropriated mo rDRintsupplementaBfundsTor bi | | i on
CDBGDR t o support disaster relief, mitigati on, and reco
851d.
661d.

67See HUBNDRC: Phase 2 ApplicatigftCOMMONWEALTH OFVA., 1, 6,
https://dhcd.virginia.gov/sites/default/files/Docx/virgimesiliencyplanphasell -narrative.pdf U.S. DEFGr OF
Hous. AND URBAN DEV., supranote56.
68U.S. DEPGr oFHous. AND URBAN DEV., supranote56.
All states and units of general local governments with major disasters declared in 2011, 2012, and
2013 were eligible to participate in Phase 1 of the competition.
Based on a review of the Phase 1 application, 40 states and communities were invitedete comp
in the second and final phase of the National Disaster Resilience Competition. Applicants were
required to tie their proposals back to the eligible disaster from which they were recovering.
Additionally, applicants were required to complete a beweft analysis for the proposed
projects.

Id.

59See National Disaster Resilience Competition (NDRC) Benefit Cost Analysis: Appehds IBEPGr OF Hous.
AND URBAN DEV., 1, 6 (July 2, 2015)tips://files.hudexchange.info/coursentent/ndrenofa-specificbenefitcost
analysisappendixh-overview/NDRGBCA-AppendixH-overviewWebinarSlides.pdf

01d. at 7 HUDchannelNational Disaster Resilience Competition (NDRC) Benefit Cost Analysis: Appendix H
YouTuBke (June 25, 2015)ttps://www.youtube.com/watch?v=rFoBhl4ztK4&feature=youtu.be

d.

2Seel.S. DEPAr oFHous. AND URBAN DEV., supranote69, at 9.
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https://dhcd.virginia.gov/sites/default/files/Docx/virginia-resiliency-plan/phase-II-narrative.pdf
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grant applicants can use to more easily quantify benefits with additional comments inserted by
HUD to assist the usét.

For the NDRC, HUD has different requirements than it listed in the NDRC NOFA
AppendixH for grantapplicantgo qualify for thecompeition.”* Furthermoretheagencyrequired
that the BCA include both quantitative and qualitative comporféfise quantitative piece
comprisedstandarctalculationgperformedn accordancevith theapplicablediscountrateandan
easilyunderstooaarrativedescribinghecalculationsplusatabledisplayingbenefitsandcosts’®
Applicantscouldalsosubmitaqualitativecomponento describebenefitsandcoststhatwerehard
to monetize'’

Because HUD heavily emphasized the narrative in thispetitron, the following eight
categoriesieededo beincludedin thatBCA narrativecomponentprocessor preparinghe BCA,;
full proposal cost; current situation and problem to be solved; proposed project or program,
including useful life; risks to the community; a list of all benefits and costs including rationale;
risks to ongoing benefits from the proposal; and chadlsrnig implementing the propogain the
narrative description category, HUD required the following benefits and costs to be taken into
consideratiomegardles®f whetherthe projectwasfi ¢ o v & or rotlPSTheseancludediife cycle
costs €.g., project/investment costs); resilience value.d(, reduction of expected property
damages due to future/repeat disasters); environmental \eafyiee€Cosystem and biodiversity
effects); social valuee(g.,reductions in human suffering and H#pecific factorslike greater
housing affordability); and economic revitalizatioe.d., direct effects on local or regional
economy net opportunity cost®)Because four of the five metrics are benefits, mathematically,
the amount of benefits included seemed to drigethe BCRs and NPV&.The table below
illustrates how localities presented the benefits required for the NDRC; this table is derived from
the BCA portion of th@hRIVe: Resilience in Virginigrantproposaf®

3See Cost/Benefit Analysld.S. DEPGr OFHOUS. AND URBAN DEV.,
https://www.google.com/urEa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjo_pmF97DIAhXMwVk
KHRuuCMYQFjAAegQIBRAC&url=https%3A%2F%2Fwww.hud.gov%2Fsites%2Fdocuments%2FDOC 15127.
DOC&usg=A0vVaw36peocEezn9oYFewXR7gRA9d e s cr i bi ng how some standard cos
costsoO and fAoperational cnomgtesc,ud rwhigl e emnerme tsen efnidt S viad «
74Seel.S. DEPAr oFHous. AND URBAN DEV., supranote69, at 5;see also Attachment F: Benefibst Analysis

COMMONWEALTH OFVA., |.2, 1.10,https://dhcd.virginia.gov/sites/default/files/Docx/virgisesiliencyplan/phase

Il -benefitcostanalysis.pdf

5Seel.S. DEPGr oFHous. AND URBAN DEV., supranote69, at 14.

®1d. (emphasis added).

md.

8|d at 18.

®Seeidat 10 (fACovered project: a major infrastructure proc
an estimated total cost (or combined total cost) of $50 million or more (including at least $10 million of @M®BG

or CBDGN DR f u nsdesalsdyDchannelsupranote70.

80U.S. DEPGr oFHOUS. AND URBAN DEV., supranote69, at 14;see alsdHUDchannel supranote70.

81SeeU.S. DEPAr oFHous. AND URBAN DEV., supranote69, at 2529; see alsdHUDchannel supranote70.

82SeeCOMMONWEALTH OF VA., supranote74,at .11.

83See id.
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Table 1.1 Overview of Benefits Calculated and Included in the Benefit Cost Ratio

Benefit ..
Benefit Calculated Description
Category
Direct Physical Analysts applied USACE depth-damage
Damages to Buildings, functions (DDFs) to vulnerable structures,
Contents, and Inventory critical/essential facilities, and modes of
) - transportation in the benefitting area. The DDFs
Essential Facility and consider the type of structure/asset, structure or
Critical Infrastructure contents replacement value, and expected flood
Service Loss depth within the structure to determine the dollar
. value of contents or structure damage. Economic
Resiliency H I t ;
Uman-mpacts losses also use DDFs to evaluate the economic
Benefits . .
impact of natural disasters.
Natural disasters threaten or cause direct impact
to structures but can also seriously harm health,
) social, and economic resources, which lead to
Economic Losses psychological distress. Methodologies to
calculate expected losses avoided for Human
Impacts are a product of flood depth and damage
to people’s homes.
Provisioning Services Environmental benefits are gained heavily from
Regulating Services the implementation of the projects, which are
Environmental | Supporting Services designed to incorporate expansion of park
Benefits spaces/wetlands, provide connectivity between
Cultural Services neighborhoods and the waterfront, and offer
aesthetically pleasing public gathering spaces.
Recreational Benetfits Social benefits are based on added recreational
: and community gathering space. There are health
Social Benefits Healih Benefiis ity & gD
! cost reductions and willingness to pay values
Aesthetic Benefits : 5 -
associated with these amenities.
; : Economic gains are based on the addition of new
Economic Economic : : ;
e T retail and commercial space and expected job
Revitalization Revitalization -
growth and gains as a result.

The next table shows which costs that were included in the BCA portion hRi¥e:
Resilience in Virginigrant proposaf*

Table 1.2 All Applicable Costs included in the Benefit Cost Analysis

i . Operations and Post-Irenc
Activity Capital Costs* Mai Resiliency Total Costs
aintenance Acki
ctions
Newton’s Creek $141,820,312 $9,209.300 $20,320,364 $171,349,975
Ohio Creck $97,073,808 $10,049,763 $3,319,739 $110,443 311
Total $238,894,120 $19,259,063 $23,640,103 $281,793,286

84See idat 1.12.
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*Capital costs are presented as net present value, as the capital costs are broken out over a 7
year implementation period; thus, the costs represented in this table vary from those in

Appendix F-2.




C. United StatesArmy Corp of Engineers
1. Background and Mission

The United States Army Corp of Engineers (USACE) is a federal agency under the
Department of Defense tasked with tehgmeenngssi on
services; partnering i n peace angiketheaeconamyp st r e
and reduce r i $Kmsough itscCivil Works progranesy USAGE engages in water
resource development activities that provide flood protection, coastal protection, recreational
opportunities, and navigable watéfs.

2. USACE Project Programs

Congress expanded the USACEG6s fl ood contrc
Flood Control Act of 1936, making flood control a nationwide mission of the USEKCEe
expansion of flood control activities includ
Program, which works towards reducing overall flood #fSkhrough construction of structural
measuresg.g.,levees, flood walls, diversion channels, pumpingtgdand bridge modifications)
and nonstructural measures.g., floodproofing, relocation of structures and flood warning
systems) , the Flood Risk Management Program &
long-term economic damages to the pubdad private sector, and improve the natural
envi r o¥With congredsional approval, the USACE and a-feateral sponsor share the
cost of studying the feasibility of a project and implementing the prifject.

Additionally, the Section 205 Continuirguthorities Program (CAP) of the 1948 Flood
Control Act, as amended authorizesthe USACE to develop and constructsmall flood risk

85Mission and VisionU.S. ARMY CORPS OFENGGRS, https://www.usace.army.mil/About/Missieand-Vision/.

86 Civil Works U.S. ARMY CORPS OFENGGRS, https://www.usace.anymil/Missions/CivikWorks/.

87Economics Primer IWR Report#83, U.S. ARMY CORPS OFENG(RS, 1, 1 (June 2009),

https://www.iwr.usace.army.mil/portals/70/ddievrreports/iwrreport _09-3.pdf

8Flood Risk Management Progratd.S. ARMY CORPS OFENG(RS,

https://www.iwr.usace.army.mil/Missions/Flodtisk-Management/FloodRisk-ManagemenProgram/

891d.

9Flood Risk Management).S. ARMY CORPS OFENGGRS, https://www.mvr.usace.army.mil/Businegsth-

Us/OutreachCustomerService/FlooeRisk-Management/A nonfederal sponsor is
a public entitythat is a legally constituted public body with full authority and capability to
perform the terms of its agreement as the-Rederal partner of the Corps for a project, and able
to pay damages, if necessary, in the event of its failure to perform.-federal sponsor may be a
State, County, City, Town, Federally recognized Indian Tribe or tribal organization, Alaska Native
Corporation, or any political subpart of a State or group of states that has the legal and financial
authority and capability to pride the necessary cash contributions and LERRDs necessary for
the project.

33 CFR § 203.15. LERRDs refers to all lands, easements,-géiatay, relocation and disposal areas

necessary for construction, operation and maintenance of a phjgegtederal Sponsorship of a U.S.

Army Corps of Engineers Projedt.S. ARMY CORPS OFENGERS (Mar. 2014),

https://www.nww.usace.armyil/Portals/28/docs/assistanceprograms/2014/FS- Non

federalSponsor_140305.pdf
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https://www.nww.usace.army.mil/Portals/28/docs/assistanceprograms/2014/FS_Non-federalSponsor_140305.pdf

management projects, defined as projéintged to a federal cost of $10,000,08®Gection 205
CAP allows the USACE to partner with a nfaderal sponsor to implement small projects that
have not previously been authorized by Congress and are not part of larger ptojects.

3. USACEBGEA

TheFbod Control Act of 1936 was i mportant

in it Congresspecifiedthatthefederalgovernmenshouldparticipatein flood controlprojectsfi i f

the benefits to whomsoever they may accrue are in excess of the estimated costs, if the lives and

socialsecurityof peopleareotherwiseadverselya f f e €fi B aw®stablishedhecriterionof
economic benefits exceeding economic costs andehd to consider social . . . impact in the
decisionmakingp r o c%Isteel ® 5 @hé YUSACEbegarto developspecificsetsof standards
and procedures for evaluating economic benefits and costs of pfSjeatposed Practices for
the Economic Analysiof River Basin Projectsa report first issued in 1950, advocated using
economiaesourcesi tmaximizeneteconomiaeturnsandhumansatisfactiorfrom theeconomic
resources used intiper o j% ct . 0

This basic principle is seen through
analysisjn accordanceiith theEconomiandEnvironmentaPrinciplesandGuidelinedor Water
andRelated_andResourcémplementatiorStudiesreferredto asthe Principlesand Guidelines’”
The NED is a policy that guides federal water resource plaflers.s obj ect i ve

i ncreases i n t he net val ue of t he nati onal

economics? For the USACE, this is done by coarng the value produced by a project to the
cost of resources needed to construct the prdj&Eor flood control projects, NED benefits
includereducingpropertydamageandemergencyostsandavoidingstructuralosseswhile NED
costsincludematerialsJaborandotherdirectconstructiorcosts,operatiorandmaintenanceosts
over a project life, real estate needed for the project, and environmental mitigatiol?’ddsts.
NED policy requires that federal funds be invested in a way thatvashitbe greatest national
benefit!®2Sinceinfrastructureprojectsby the USACE requirea national perspectiveregional

91Flood Risk Management, Section 205 of the 1948 Flood Control Act, as amen8edrMY CORPS OFENGERS,
1, 1 (November 2015),
https://www.nab.usace.army.mil/Portals/63/docs/Civil%20Works/CAP/CAP%20Section%20205.pdf?vef220B7
162305917

92Continuing Authorities Program Section 20%mall Flood Damage Reduction ProjedisS. ARMY CORPS OF
ENGGRS, 1, 1 (March 204),
https://www.nww.usace.army.mil/Portals/28/docs/assistanceprograms/2014/FS_Section205SmFloodDamage 14032
4.pdf

9U.S. ARMY CORPS OFENG(RS, supranote87, at 1.

94

1

%1d. at 2.

971d.; How Project Selection In the Corps of Engineers Is Affected By B@usfitRatio (BCR) Analysi€TR. FOR
PORTS ANDWATERWAYS, 1, 12 (Revised Aug. 2018),
http://www.nationalwaterwaysfoundation.org/TT1%20BCR%20FINAL%20STUDY. pdf

98U.S. ARMY CORPS OFENGERS, supranote87, at 4.

99

oy

011d. at 45.

102d, at 5.
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https://www.nab.usace.army.mil/Portals/63/docs/Civil%20Works/CAP/CAP%20Section%20205.pdf?ver=2017-02-03-162305-917
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http://www.nationalwaterwaysfoundation.org/TTI%20BCR%20FINAL%20STUDY.pdf

economic development (RED) benefits that may tefsoin a project are not considered in the
BCA.1%While a new flood protection structure may increase economic activity in a region, this
regional benefit is generally a transfer from other parts of the cotfhtFyom a federal
perspectiveregionaleconomidransfersareafi z esummy a m¥°Hawever,RED, environmental

and social benefits may be considered in the selection of the plan, but are beyond the scope of the
economic analysi®® While project plans are generally implemented to maximizeNE®,
alternatives may be permitted if there are o0
Federal, State, | ocalMHoawevient ernrmatsieonialocadn ¢
requirethesponsoto fund theadditionalcoststhatarenot partof theNED projectplan®® USACE

projects must be specifically funded by Congress if they are outside the scope of the Section 205
CAP.log

The USACE evaluates allocation of resources by comparing witlaowt withproject
conditions!!®The period of analysis for projects extends fifty years into the fdtb@onditions
are not considered as a stati c clinagedesveenthast i ns
future withoutproject conditions and the futur&ith a particular alternate (with project
c o n d i *?Project)costs are primarily acquired at the time of construction, while benefits are
assessed over the course of the project!if®lonet ary values are #Adis
monetary benefits in the future at the vahfecurrent dollaré*Thi s fAdi scounting
employsaformulathatincludesaninterestrate. . . reflectingtherateatwhich peopleareassumed
to bewilling to tradeoff future consumptiorfor currentc o n s u mid*Theiotereswateusecto
formulate the discount rate for civil works studies is calculated by the U.S. Treasury ahffually.
Valuation of benefits relies heavily on predictive models and monetarization techtitfoes.
projects where the t ot almillienocosdreatér,ionmmpled smaly i nf
projects having numerous work elements with d
detailed risk analyses are requitédiThese analyses include risk identification, quantitative and
qualitative studies, ansknsitivity analysis using a Monte Carlo simulatioethod!*®

103Segid. at 5.
104 |d

105 Id.

108]d., at 6.

107CTR. FORPORTS ANDWATERWAYS, supranote97, at 13.

18 ASCE Federal Project BCR and Scoring Paper Informatim. Socor oF CiviL ENGERS, 1, 1 (Apr. 27, 2018),
https://www.asce.org/uploadedFiles/News_Articles/dsmepaper2018.pdf

109CoNG. RESEARCHSERV., supranote12, at 3.

110Y.S. ARMY CORPS OFENG(RS, supranote87,at 12.

lll|d.

112|d. (emphasis added).

113 |d

114 |d

1151d. at 25.

116|d_

117CONG. RESEARCHSERV., supranotel2,at 12.

181d. at 32.

1191d. at 32. The Monte Carlo simulation is a computerized modeling technique that accounts for risk in quantitative
analysis and decision makingonte Carlo Simulatin, PALISADE,
https://www.palisade.com/risk/monte_carlo_simulation.d@he simulation is used in a variety of fields, such as
finance, project management, energy, engineeringspiatation, and insurandel.
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In recent years, due to budget constraints and large numbers of authorized projects, the
Administration has used a BCR of 2.5 to focus only on projects with the highest rétms.
thoseprojectsthatachievethishigherBCR,thereis still thechallengeof actuallyreceivingfunding
from Congres®nceapprovedii T mageof annualfederaldiscretionaryappropriationsor USACE
projects has not kept pace with the rate of authorization for these prafjeatsfore, there is
competition for annua PAYSB 2008Etheme dsm $96 billioo backmgn f u n
of authorized USACE project$’Due to these congressional cons
outsize[d] rol e ini saithihapgssibilitythat Goverfpl snénsberpof i o
Congress may use their influence to push particular projects to the top of #h&Whktle the
USACE states that a flood risk management project that does not provide a positive NED benefit
may ke considered under certain circumstances, for example, if it protects a disadvantaged
community, the competition for construction funding may decrease the number of these special
consideration projects that are actudligded*?®

.  CASE STUDIES

Three casstudies from Virginia illustrate the role that BCAs play in federal funding and
grantapplicationshighlightingthedifferentwaysthatBCAs arecalculatecandutilized by FEMA,
HUD, andUSACE.

A. City Line Apartments

The City Line Apartments are located in the Newmarket Creek watershed in Newport
News, Virginia, and participate in'HHgdedés Se
apartment buildings are two stories, with the bottom floor being the only sectioa baiitding
that floodst?’ Therefore, even though floods knock out the power via the ground transformers for
the second floor tenants, forcing those tenants to evacuate, the second floor is not included in the
flood loss avoided calculatidd®Because flod losses avoided on the second floor cannot be

120AM. Socdr oF CIVIL ENGGRS, supranote108,at 1.

121CoNG. RESEARCHSERYV., supranotel2, at 14.

1221d, at 18.

123 Jon GertnerShould the United States Save Tangier Island from ObliyiNnY. TIMES MAG. (July 6, 2016),
https://www.nytimes.com/2016/0i0/magazine/shoulthe-united statessavetangierislandfrom-

oblivion.html?_r=1

124|d_

125Seel.S. ARMY CORPS OFENGERS, supranote87,at 20.

1265ee City Line ApartmentdFFORDABLE HOUS,, https://affordablehousingonkncom/housing
search/Virginia/NewpofiNews/CityLine-Apartments/10006174COMMONWEALTH OF VA., supranote67,at 92.

See generallpection8 Rental Certificate Progrant).S. DEP&r OFHOuUS. AND URBAN

DEev., https://www.hud.gov/programdescription/ce(tfi The Secti on 8 Rental Certificat
affordable housing choices for very lamcome households by allowing families to choose privately owned rental

housing. Families apply to a local public housing authority (PHA) or administering goveairagency for a

Section 8 certificate. The PHA pays the |l andlord the di
and the unitdés rent. o).

127Telephone Interview with Skip Stiles, Executive Director, Wetlands Watch & {@argon Stiff, Polig

Director, Wetlands Watch (Sept. 23, 2019).

1285eeCOMMONWEALTH OF VA., supranote67,at 92 (expl aining that fAsome retrof
HVAC system to avoid the damage caused by repetitive flooding because the apartments are located in a high

hazard, flood prone area).
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factored into the benefits portion of treet i o , City Lineds potenti al B
might be under existing FEMA methodolotfy.

Al t hough City Lineb6s potenti al BCR may be
successfullyachieveFEMA funding,afterHurricaneMatthewin 2016,PresidenObamai d e c | ar e d
NewportNewsandthreeSouthHamptonRoadscitieseligible for disastelgrantsandloansrelated
tothehurricaned a ma ‘§°énferentially,theformerPresidentvasableto movefundsto assisin
the disaster reldMGPFYry under FEMAOS

B. Chesterfield Heights
1. Background on ChesterfieldHeights

TheOhio CreekWatershedn Norfolk is comprisedf the ChesterfieldHeightsandGrandy
Village neighborhood$? The Ohio Creek Watershed Project, which was part ofTtiRIVe
Resilience in Virginig3gr ant proposal, won $ 1NDRCHThisl i on i
project

ispartofN o r f ®esikedcsStrategyandsupportsts threegoals:designa coastal
communit capableof dealingwith theincreasedisk of flooding, createeconomic
opportunity by advancing efforts to grow existing and new industry sectors, and
advance initiatives to connect communities, deconcentrate poverty and strengthen
neighborhood$>®

Chesterfield Heights and Grandy Village are two primarily African American
neighborhoods with distinctive identiti€®. More specifically, Chesterfield Heights has 400
homes on the National Register of Hiogsingric Pl

1295eeFEMA, supranote20,atB1B2. ( FEMA notes t hat @[ e lswrybuidadwld f | ood
typically be greater thanthatofamwdtit or y bui Il ding, 0 i mpl yi ngdedwilldhe benef it :
greater in a onstory building than a mukstory building.).
BOHillary Smith, After yet Another City Line Apartments Flood, FEMA Steps in to,elpy PRESS(Nov, 12,
2016),https://www.dailypress.com/news/newpogws/dpnws-femacity-line-20161112story.html
Blidexplaining that funds were used to fdcover damage anc
billso).
¥2The City of Nor f ol k @jsect, @hDery. ofGious.@aNOo Cve. Devr, s hed Pr
https://www.dhcd.virginia.gov/cignorfolks-ohio-creekwatersheeproject
133 National Disaster Resilience Competitjd#AMPTON RD. PLANNING DIST. COMM'N,
https://www.hrpdcva.gov/departments/natied@astesresiliencecompetition/thrivesresiliencyin-virginia/.

ThRIVe: Resilience in Virginial i gns wi t h HUDvé te dirdciiytbenefinlavind Ob j ec t i

moderate income persons and households, by focusing on unmet recovery needs, as well as build

regional resilience capacity to manage extreme weather events and adapt to sea level rise.

ThRIVe: Resilience in Virginihas fivemajor goals: (i) Unite the Region, (ii) Create Coastal

Resilience, (iii) Build Water Management Solutions, (iv) Improve Economic Vitality(\gnd

Strengthen Vulnerabldeighborhoods.

Id.

134V A. DEPT. OFHOUS. AND CMTY. DEV., supranote132.
135|d_

1363See id. see also National Register of Historic PlachisTd. PARK SERV.,
https:/ivww.nps.gov/subjectrationalregistémdex.htm
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community with nf8FheOhtolCreek Watérdhed fiavds frexjuently as a result
of both dAtidal a n@which reearis that with only dwo roédk leadlidgitonttee, ©
community, residentare often isolated from the remainder of the tity.

NEWTON'S CREEK
WATERSHED

This map outlines two of the targe¥ areas con
2. Analysis of HUD Grant Proposal

To competitivelypartakein Phasdl of H U D &6NBRC competitionthe Commonwealttof
Virginia teamedup with Norfolk, ChesapeakendNewportNews,theonly citiesthatcouldmeet
HUDG6s objectives of targeting impacted areas
prerequisite}* The competition had several requirements. First, the competition required a
natural disaster to have occurred prior to submis$fddere, the disaster was Hurricane Irene,
which struck Hampton Roads in 234¥.Second, the purpose of the NDRC was to HeNf
communities recover from natural disasfers ar
Norfolk, Chesapeakeand NewportNewsall had populationsthatwerecomprisedof morethan
50 percent LMI persons, meeting the target threshold to corfddtastly, as previously
mentioneda BCA andthe requirementsssociatedvith it weremetfor eachproject!® Overall,

7V A, DEPT. OFHOUS. AND CMTY. DEV., supranote132 NAT& PARK SERV., supranote136( iThe Nat i onal
Register of Historic Places is the official list of the Nation's historic places worthy of preservation. Authorized by

the National Historic Preservation Act of 1966, the National Park Service's NationatedRegiHistoric Places is

part of a national program to coordinate and support public and private efforts to identify, evaluate, and protect

America's historic and archeological resources. 0).
138V A. DEPT. OFHOUS. AND CMTY. DEV., supranote132.
139|d_

140 COMMONWEALTH OF VA., supranote 74, at .13.

141COMMONWEALTH OF VA., supranote 67, at 27.

12|d, at 1.

“d(explaining that Hampton Roads fiwas declared a major
144See idat 6.

l45|d_

148See idat 1;seePart 11.B.3.
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six differentprojectswithin the HamptonRoadsregionweresubmittedfor HUD evaluationunder
the singularThRIVe: Resilience in Virginigrant proposal, with only the City of Norfolk
succeeding?®’

The Hampton Roads area is unusual because its waters are key to its economit*¥itality.
Throughout the area, there are high risks to economic assets including the Port of Virginia,
Newport News Shipbuilding, and Naval Station NorftftkSimilarly, Norfolk houses other
expensivaealestatejncludingfi t tegionalmedicaltraumacentertwo universitiespiotechnical
and information technology firms, and a muitodal transportation network connecting the
r e g it*®Moreaver, the City oNorfolk, where the Ohio Creek Watershed is located, seems
particularly vulnerable and in need of federal funding to become resilfesityce it is
Al sJ]urrounded by wat er -lyingtahd fladt thpbgraphylare sisinggea s h o r
| evalnd, 6t fhas the highest c &fJofertnnately Morfatkn o f p
has approximately 2,000 units of public housing that lie in areas that are prone to fi§dding.
Therefore, because Norfolk features valuable infrastructure, bfgrsufom high levels of
poverty, it seemingly meets the olbgalitiesti ves of

Eventhoughthe Ohio CreekWatershedhadalower BCRthanotherareasii [ ptheactice
of funding availability (NOFA) dated June 18015, it is understood that the results of the BCA
alone are not cause tejector approvea p r o 1°dtse @able kelow shows the Ohio Creek
Watershedds BCRs based on differi napalysi€*dnari os

Table 1.3 Benefit Cost Analysis Results

Activity Scenario All Applicable Costs I;Ife ltal;rlzsffg t Value ggﬁzﬁt-COSt
Low $141,820,312 $1,085,286,303 6.33
Newton’s Creek | Medium $141,820,312 $1,791,992 285 10.46
High $141,820,312 $2.881,102,025 16.81
Low $97.073,808 $116,968,617 1.06
Ohio Creek Medium $97.073,808 $189.,377.,673 1.71
High $97,073.,808 $224,119,946 2.03
Low $238,894,120 $1,202,254,920 427
Total Medium $238,894,120 $1,981,369,958 7.03
High $238,894,120 $3,105,221,971 11.02

147See idat 1; VA. DEPT. OF HOUS. AND CMTY. DEV., supranote132.

148 COMMONWEALTH OF VA., supranote67, at 28.

d.at2829 (AThe Port of Virginia andofreViar gidnieandd owanrekft o It
opportunities, o while the Naval Station Norfolk is fith
value of over $4.28B. N e a-dutyynilitary peersoaneltae stationéd inthe eegiomdgat i on 6 s
31% of US naval shipbuilding and repair capacity is 1in
1501d. at 30.

Blsee id.

B2Id(AMore than 53% of its residents are Pnwbtfiscally9. 2% | i ve
stressed locality in Virginia.o).

153|d.

S4geePart 11.B.3.

155COMMONWEALTH OF VA., supranote74, at 1.2 (emphasis added).

65eeidat 1 .10. & | .12. Note that the |l ogic behind why Ohi
both located in Norfolk, is not information that is available to the public online.
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Due to the HUD funding provided through the Ohio Cree&t&shed Project, USACE
determined that Chesterfield Heights did not need to be studied as part of the Norfolk Coastal
Storm Risk Management Study discussed below and therefore, no BCR was cat€llated.
However, the USACE st udyindhe €hedtetfi¢ld Heightsrerea td e r  f
appropriately assess any measures that needitortie t o t he Ohi o Creek Wat e
(2) Areceive updates on the Ohio Creek Waters
al i gn'Ment . o

C. Norfolk and the Lafayette River

Following Hurricane Sandy in October 2012, Congress directed the USACE to prepare a

projectperformance evaluation report and comprehensive stdyinerable coastal populations

in areas affected by the hurricane as a teagddress flood risk°Norfolk was identified as one

of nine highrisk areas on the Atlantic Coast, warranting adepth investigation into potential
coastal storm risknanagement solutiot§® The resulting Norfolk Coastal Storm Risk
Managemen$tudy (NCSRMS),completedn February2019,i r e ¢ o ma$é.4bilien project,
includingstormsurgebarriersnearly8 milesof floodwall, a1-mile levee,11tide gatesandseven

pump and power statiod$! for the Lafayette River, along with a variety of mstnuctural
measures®?These project components are described in the table B&Baonomists anticipate

an annual net benefit of $122 million from the entire project, resulting in a BGRB#

157Norfolk Coastal Storm Risk Management Feasibility Stud$, ARMY CORPS OFENGGRS, i, 30,
https://usace.contentdm.oclc.org/digital/collection/p1&@#7/id/7534; see suprdart lII.C.

158|d_

9Norfolk Coastal Storm Risk ManagemedtS. ARMY CORPS OFENGARS(Mar. 21, 2018),
https://www.nao.usace.army.mil/NCSRMhere also is a Newmarket Creek feasibility study authorized under
Section 205, Continuing Authorities Program (CAB¢e generally Newmarket Creek Section 205 CAP StuSy
ARMY CORPS OFENGERS, https://www.nao.usace.army.mil/About/Projects/Newmafketek CAP-205/.

Completion of the feasibility study is currently pending while USACE and the City of Hampton determine whether
potential recommendations, such as agtioisof homes, potentially through eminent domain, is politically
palatable for the city. Interview with Susan Conner, Chief, Planning & Policy, U.S. Army Corps of Engineers,
Norfolk District (Oct. 18, 2019).

160Norfolk Coastal Storm Risk ManagemeutS. ARMY CORPS OFENGERS, supranote159.

l6l|d_

1625ee Norfolk Coastal Storm Risk Management Feasibility Study, Plan Formulation AppesdifeMY CORPS
OF ENGE&RS, A-1, A-58-A-68, https://usace.contentdm.oclc.org/digital/collection/p16021coll7/id/7535

183U.S. ARMY CORPS OFENG(RS, supranote157,at 100.
164|d_
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For construction planning and feasibility study purposes, the city was divided into four
areas®®Various structural, nostructural, and natuseased flood management measures were
evaluated as potential solutions for these locattéiidorfolk andthed SACEG6s Proj ect D
Team developed an array of alternative plans based on study constraints, economics, and other
social effects (OSEY¥’

165.S. ARMY CORPS OFENG(RS, supranotel57,at iii.

166|(.

¥ld.at 75. f[AOther social effectso ibe,naxteweoue), rdgierall nationaland s af
and global impact, community cohesion, historic structures and distrectdhistoric structures), socially vulnerable

populations, reciion, military readiness, and critical infrastructuce.at 76. Additionally, in 2014, the White

Houseds Council of Environmental Quality updated the P
Related Resource Implementation (PR&G) toaya how select Federal agencies evaluate proposed water resource
department project&eeCouncil on Environmental QualityJpdated Principles, Requirements and Guidelines for

Water and Land Related Resources Implementation StWli@$E HOUSE,
https://obamawhitehouse.archives.gov/administration/eop/ceq/initiatives/PEhe ®R&G provides guidance for

how agencies should consider project alternatirastake into consideration economic, social, and environmental
factors.See idIf USACE were to adopt the PR&G, the project alternatives would impact cost for BCA, as each

proposed project would have different material and construction costs assodihtitsl wplementation. However,

benefits for purposes of a BCA would still be restricted to the monetary value of structural damage avoided by a
project.See generallysupraPart 11.C.3
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