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Agenda

1.	 Overview: NaPonal Disaster Resilience CompePPon
 

2.	 Benefit Cost Analysis (BCA): Appendix H 

3.	 ConnecPons between Appendix H and the rest	
  of 
the Phase 2 ApplicaPon 

4.	 Resources and How to Ask QuesPons 
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2-­‐Phase compePPon 



Appendix H –Benefit	
  Cost Analysis 
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NOTE: The NDRC NOFA prevails if anything in this 
presentaPon conflicts or appears to conflict	
  with the 
NOFA. 



What is a Benefit	
  Cost Analysis? 

ConsideraPon of the total costs and benefits of 
a project	
  in present	
  dollar value over the useful 
life of the proposal 
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What is a Benefit	
  Cost Analysis? 

Results in either a Benefit-­‐Cost RaEo (BCR) 
Benefit/Cost = BCR	
  

Or a Net	
  Present	
  Value (NPV)	
  
Benefits – Costs = NPV 
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Discount Rates-­‐Time Value of Money 

Present dollar value must	
  consider the Pme
 
value of money 

Benefits and costs are worth more if they are 
experienced sooner	
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Discount Rate 

•	 Applicants must use the base-­‐case discount	
  
rate in OMB circular A-­‐94 of 7% 

•	 Applicants may addiPonally calculate 
benefits and costs using alternate discount	
  
rates (no lower than 3%) if they include 
jusPficaPon acceptable to HUD. 
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Why do a Benefit	
  Cost Analysis? 

BCA	
  required for a covered project. 
•	 Covered Project: major infrastructure project	
  or two or 

more related infrastructure projects having an esPmated
total cost	
  (or combined total cost)of $50 million or more
(including at least	
  $10 million of CDBG-­‐DR	
  or CDBG-­‐NDR	
  
funds) 

Elements of Appendix H required for all projects.
 
• All Phase 2 applicaPons must	
  submit outcome metrics 

based on Appendix H. Track at least	
  one metric per 
category: 

—    Resilience Value; 
—    Environmental Value; 
—    Social Value; and 
—    Economic RevitalizaPon 
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Why do a Benefit	
  Cost Analysis? 

BCA	
  encouraged for all projects. 
•	 If project	
  involves a wetland or floodplain or other federal 

funds, FEMA, DOT or USACE may require BCA 

•	 Work on a BCA can help with environmental review 
requirements 

•	 A BCA is another tool to show benefit	
  of your project	
  to 
HUD 
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What is HUD looking for? 

•	 HUD and ciPzens will beRer understand how 
applicants value the community development	
  
and economic revitalizaPon benefits CDBG 
funds are provided to generate 
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What is HUD looking for? 

•	 HUD will not	
  fund any Phase 2 acPviPes for 
which the benefits to the applicant’s 
community and to the United States as a 
whole are not	
  demonstrated by the evidence 
submiRed to jusPfy the costs. 
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NDRC NOFA Benefit	
  Cost Analysis 

QuanPtaPve
 
•	 Benefit Costs Analysis that	
  follows OMB Circular A-­‐94 * 
•	 NarraPve DescripPon that	
  is clear, concise, evidence-­‐based

quanPfied, and designed for reviewers with limited
economic background 

–	 NarraPve DescripPon includes a required table
describing benefits and costs 

QualitaPve 
•   Three pages summarizing benefits or costs that	
  are difficult	
  

to quanPfy 
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Note: If discount	
  rate or assumpPons different	
  from 
Appendix H, applicant	
  must run a version that	
  meets HUD 
requirements. This could be part	
  of sensiPvity analysis. 
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Using an ExisPng BCA  

•	 HUD will accept	
  an exisPng BCA that	
  has been 
accepted by USACE, FEMA or DOT provided that: 
1.	 The BCA is based on the project	
  as presented in the CDBG-­‐

NDR	
  applicaPon; 
2.	 The BCA accounts for economic revitalizaPon and other 

social/community benefits 
3.	 The BCA shows how analysis would change if HUD

parPally funds the applicaPon 
4.	 Applicant jusPfies using a modified discount	
  rate. 



 

 

	 

	 

MulPple Components or Phases 

•	 If mulPple components or phases, provide a separate 
analysis and descripPon for each component	
  or 
phase 

•	 Each component	
  or phase should independently 
provide benefit	
  or uPlity 
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NDRC BCA NarraPve DescripPon 

•	 NarraPve shall idenPfy evidence-­‐based pracPces as 
the basis for the proposal 

•	 HUD expects consistency between the BCA statement	
  
and the rest	
  of the applicaPon 

•	 Where informaPon found elsewhere in applicaPon, 
provide the page number rather than restaPng here. 
•    There may be significant	
  overlap with factors from Phase 1 

and Phase 2 
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2

3

7

8

Process for preparing the BCA. 

Full proposal cost	
  

Current situaPon and problem to be solved 

Proposed project	
  or program including esPmated useful life 

Risks to your community 

4

5

6

Eight Categories in BCA	
  NarraEve 

List of all benefits and costs including raPonale 

Risks to ongoing benefits from proposal 

Challenges to implemenPng the proposal 

NDRC BCA NarraPve DescripPon 
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•    FuncPonally related or geographically related 
work. 
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NDRC BCA NarraPve DescripPon 

1. Describe the process for preparing the BCA	
  
• Consultant or contractor prepared? 

• How was applicant	
  staff involved? 

2. Full proposal cost 
• Federal, state, local and private funding
 

• Expected operaPon and maintenance costs 



 

 
 
 

 

 

 

	 
	 
	 

	 

	 
–    Air and water quality 
–   Land-­‐use paRerns and habitats 
–   Environmentally sensiPve areas 

    How do trends in land use, housing development,
affordability and employment	
  affect disaster recovery 
or risks outlined above? 

•

20 

NDRC BCA NarraPve DescripPon 

3. DescripEon of	
  the	
  current situaEon and the	
  
problem to be solved	
  
•	 CriPcal, unique informaPon 

–	 QuanPfied, relevant	
  impacts of the qualifying disaster 
–	 ExisPng flood, wind, fire, earthquake, climate change or

other risk in area? 
–	 ExisPng social condiPons/challenges. What	
  specific

populaPons are vulnerable? 

•	 Environmental condiPons 



 

 

 
 

 

	 

	 

	 

•    Main components of the proposal and their interacPon 

•    Describe any anPcipated changes to local policies 
•    Timeline for complePon of full project	
  and each component? 

•   EsPmated useful life of the proposal 
•   AlternaPve discount	
  rates and jusPficaPon 

21 

NDRC BCA NarraPve DescripPon 

4. DescripEon of	
  the	
  proposed project or	
  program	
  
including funcEonally	
  or geographically	
  related	
  
elements and esEmated useful life	
  
•	 Key proposal objecPves. Must	
  group and evaluate together all 

individual acPviPes related geographically, funcPonally, or 
logically 

•	 Design	
  philosophy 

•	 Geographic boundaries and/or service area	
  



	
   	
  

	
  

	
   	
  

	
  

	
  

  

 

  

 

 

MulP-­‐state region 

State 

MulP-­‐county region 

Adjacent Area(s) 

MID-­‐URN Area	
  

Defining BCA Boundaries 
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NDRC BCA NarraPve DescripPon 

5.	 DescripEon of risk	
  to your community if the proposal 
and any land use,	
  zoning	
  or building code changes	
  are 
not implemented	
  (cite data and sources)	
  
•	 What would happen 5, 20 and 50 years from now? (full 

proposal and for each component) 
•	 Impact on the community as a whole and vulnerable lower 

income populaPons 
•	 If mulPple components, are there addiPve benefits or impacts 

that will not	
  be realized? 
•   Areas of concentrated poverty that	
  will remain adversely 

affected by qualifying disaster 
•   EsPmate costs avoided if similar disaster struck again 

accounPng for how development	
  may proceed differently if 
proposal is implemented 
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NDRC BCA NarraPve DescripPon 

6. A list of the benefits and costs of the proposal and 
the raEonale for including	
  each	
  effect	
  using the 
table provided	
  

a) Lifecycle Costs 
b) Resilience Value 

c)   Environmental Value 

d)   Social Value 

e)    Economic RevitalizaPon 
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ARachment K 

25 

NDRC BCA NarraPve DescripPon 

a) Lifecycle Costs 
• Project/investment costs. EsPmated costs of
 

environmental remediaPon, if applicable
 

•	 OperaPons and maintenance 

•	 Any costs associated with acPons taken by the 
applicant or any government	
  partner to enhance 
resilience since the qualifying disaster as described in 



 

 

 

	  

	 

	 

NDRC BCA NarraPve DescripPon 

b)	 Resilience Value: value of protecPon from future/ 
repeat disasters such as: 
•	 ReducPon of expected property damages due to 

future/repeat disasters 
•	 ReducPon of expected casualPes from future/repeat	
  

disasters 
•    Value of reduced displacement	
  caused by future/  

repeat disasters 
•   Reduced vulnerability of energy and water 

infrastructure to large-­‐scale outages 
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NDRC BCA NarraPve DescripPon 

c) Environmental Value 
• Ecosystem and bio diversity effects 
• Reduced energy use 

• Noise	
  levels 
• Climate change-­‐reduced greenhouse gas emissions 
• Air quality—reduced criteria	
  pollutants under the
 

Clean Air Act	
  
•   Water quality 

•   Reduced urban heat-­‐island effect	
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–    Improved community idenPty and social cohesion 
–   Improved recreaPonal value 
–   Access to cultural, historic, archaeological sites 
–   Equal access to resilient	
  community assets 

•   Greater housing affordability 

28 

NDRC BCA NarraPve DescripPon 

d)	 Social Value that	
  would further community 
development objecPves 
•	 ReducPons in human suffering (lives lost, illness from 

exposure to contaminaPon) 
•	 Benefit to low and moderate-­‐income persons and/or 

households	
  
•	 Improved living environment	
  

–	 EliminaPon of slum and blight	
  



 
 

 

	 
 


	 

NDRC BCA NarraPve DescripPon 

e)	 Economic RevitalizaPon 
• Direct effects on local or regional economy net	
  


opportunity costs (e.g. tourism revenue)
 
•	 Value of property other than through enhanced flood 

protecPon, independent	
  of increases in property 
value captured by other benefits in the BCA or that	
  
might otherwise have occurred without	
  the proposed 
project. 
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1 2 3 4 5 6 

Costs	
   and Benefits	
  
by category 

Page # in Factor 
NarraPves or 
B C A 
ARachment 

QualitaPve DescripPon of  
Effect and RaPonale for 
Including in BCA 

QuanPtaPve assessment	
  

(Explain basis and/or 
methodology for calculaPng 
MonePzed Effect, including 
data sources, if applicable) 

MonePzed effect	
  (if 
applicable) 

Uncertainty 

Life cycle costs 
One	
  row	
  for	
  each effect Name $ 

Resiliency Value 

One	
  row	
  for	
  each effect $ 

Environmental	
  Value 
One	
  row	
  for	
  each effect $ 

C o  m m u  n  i  t  y  
Development Value 
One	
  row	
  for	
  each effect $ 

E c  o n o m  i c  
RevitalizaEon 
One	
  row	
  for	
  each effect $ 

Required NarraPve Table 
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Example Project	
  from NOFA 

• Voluntary flood buyouts in a low-­‐lying area	
  prone to flooding
 

• Qualifying flood had 4 foot	
  flood depth and future floods are 
predicted in the same range. 
• Applicant will use CDBG-­‐NDR	
  funds inside the most	
  impacted 
and distressed target	
  area and leverage funds in the larger 
surrounding area. 
• The plan is to convert	
  properPes to open space including 
100,000 square feet	
  of riparian habitat. 

31 



Required	
  Narrative	
  Table

32
and
50

3

Resilience
Value
Households Page 3 in Phase 2 Factor 2;

page 4 in BCA narrative
Project	
  will	
  permanently remove	
  200	
  
homes	
  from	
  harms	
  way.	
  This	
  will	
  save	
  
disruption,	
  repair	
  and	
  displacement	
  costs.

FEMA	
   	
  displacement	
  costs=	
  (disruption cost	
  x	
  
sf)	
  +	
  (rental	
  costs	
  x	
  sf	
  x	
  time)	
  x	
  200	
  homes.	
  	
  
Homes	
  average	
   1200	
  sf	
  (county	
  assessor)	
  	
  4	
  ft
flood	
  event	
  =	
  12	
  month	
  recovery	
  time	
  (FEMA	
  
BCAR	
  Table	
  3)

$	
  2,313,600	
  per	
  disaster.	
  	
  
3	
  floods	
  predicted	
  over	
  
50	
  years	
  (see	
  analysis)	
  	
  	
  	
  	
  	
  	
  

4

Environme
ntal Value

Newly	
  
created	
  
riparian	
  
area

Page 4 in BCA narrative Project will create 100,000 square feet of
deed-­‐restricted riparian open space along
the Peach River between Apple Pier and
Fire Spit. Riparian area will be created after
2 year buyout period.

Using	
  FEMA’s	
  2013	
  guidance	
  on consideration	
  
of	
  environmental	
  benefits,	
  we	
  apply	
  a	
  value of	
  
$12.29	
  per	
  square	
  foot	
  of	
  open	
  riparian	
  space	
  
per	
  year.

$1,290,000	
  per	
  year.

Starting in year 3
lasting through year

1 2 3 4 5 6

Costs and	
  
Benefits	
  by	
  
category

Page	
  #	
  in	
  Factor	
  Narratives	
  or	
  
BCA	
  Attachment

Qualitative Description of Effect and
Rationale for Including in BCA

Quantitative assessment

(Explain	
  basis	
  and/or	
  methodology	
  for	
  
calculating	
  Monetized	
  Effect,	
  including	
  data	
  

sources,	
  if	
  applicable)

Monetized effect (if
applicable)

Uncertainty

Life cycle
costs
Buy-­‐out	
  in	
  

most	
  
impacted	
  

and	
  
distressed	
  

Page 2 in Factor Narrative ;
page 2 in BCA narrative

Applicant	
  will	
  use	
  $10	
  million	
  CDBG-­‐NDR	
  
funds	
  to	
  buy flood-­‐prone	
  homes	
  along	
  the	
  
Peach	
  River	
   in	
  the	
  Peach	
  Pit	
  neighborhood.	
  	
  
Buyouts	
  and	
  demolition	
  will	
  occur	
  over	
  a	
  2	
  
year	
  period.	
  

Funds	
  available	
  to	
  purchase	
  approximately	
  100	
  
homes.

$10,000,000 over 2 years 1

Buy-­‐out	
  in	
  
surroundin

g area

Page 3 in Phase 2 Factor 2;
page 2 in BCA narrative

Applicant	
  will	
  use $10	
  million	
  in	
  leveraged	
  
funds	
  to	
  buy	
  flood-­‐prone	
  homes	
  in	
  the	
  
Apple	
  Cart	
  and	
  Fire	
  Pit	
  neighborhoods.	
  	
  
Buyouts	
  and	
  demolition	
  will	
  occur	
  over	
  a	
  2	
  
year	
  period.	
  	
  

Funds	
  available to	
  purchase	
  approximately	
  100	
  
homes.

$10,000,000 over 2 years 1
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1 2 3 4 5 6 

Costs	
  and 
Benefits	
  by 
category 

Page # in Factor 
NarraPves or 

BCA ARachment 

QualitaPve DescripPon of Effect	
   and RaPonale 
for Including in BCA 

QuanPtaPve assessment	
  

(Explain basis and/or methodology for 
calculaPng MonePzed Effect, including data	
  
sources, if applicable) 

MonePzed effect	
  (if 
applicable) 

Uncertainty 

Environmental 
Value 

Newly	
  created	
  
riparian area 

P a g e  4  i  n  BC  A  
narraPve 

Project will create 100,000 square feet	
  of deed-­‐
restricted riparian open space along the Peach 
River between Apple Pier and Fire Spit. 

Using FEMA’s 2013 guidance on consideraPon 
of environmental benefits, we apply a value of 
$12.29 per square foot	
  of open riparian space 

per year. 

$1,290,000 per year. 

StarPng in year 3 and lasPng 
through year 50 

3 

Community 
Development 

Improved	
  
Social	
  

Cohesion 

Page 5 in BCA 
narraPve and page 2 
in qualitaPve 

supplement 

There is a link between social cohesion and 
resilience (Susan CuRer, et. al). Peach PiR ranks 
high on the Social Vulnerability Index. Clearing 

blighted homes and moving residents into a 
safer neighborhood together will increase social 
cohesion. 

We expect	
  more frequent	
  neighbor 
interacPons and improved score on the Social 
Vulnerability Index. Based on our review of 
the literature (cite sources) we expect	
  a strong 
posiPve impact	
   ++ 

$ 5 

RecreaEon Page 4 in Phase 2 
Factor 2, Page 3 in 
BCA NarraPve 

New  riparian  open  space  wil l  create  
recreaPonal opportuniPes such as fishing and 
bird watching 

This benefit	
   is included in the FEMA $12.29 
per square foot	
  benefit of open riparian space 

See newly created riparian 
area

3 

E c  o n o m  i c  
RevitalizaEon 

Reduced 
insurance 
costs for	
  
businesses	
  

P a g e  5  i  n  BC  A  
narraPve 

The 10 businesses along Peach PiR road will 
have reduced flood insurance costs due to 
decreased flood risk 

Commercial Flood insurance averages $2000 
per year for these 10 businesses (NFIP data	
  
and survey). 

$20,000 per year Start
date depends on when 
FEMA issues leRer of map 

amendment

3 

Required NarraPve Table 



 
 
	 

	 

Required NarraPve Table 

Column 4: If no quanPtaPve informaPon is available, use 
the qualitaPve scale in Appendix H to score. 

•	 Use expert	
  judgments to score 

•	 Scoring is relaPve to the descripPon of the current	
  
situaPon and problem to be solved (narraPve category 
3) 

•    Provide a qualitaPve clarificaPon for each score 

•   IdenPfy required extra	
  info needed for improving 
judgment

34 

-­‐-­‐ -­‐ 0 + ++ ? 
Strong 
negaPve 

NegaPve Neutral PosiPve	
   Strong 
posiPve 

unknown	
  



 
 
 
 

 

 

 
	 
	 
	 

 

	 

NDRC BCA NarraPve DescripPon 

7. DescripEon of risks to ongoing benefits 
•	 Key risks and uncertainPes 
•	 How effect	
  posiPve and negaPve impacts 
•	 Risks from climate change and costs of loss of funcPon or

service provided	
  
8. An assessment of challenges faced with

implemenEng the proposal. 
•	 PoliPcal or stakeholder risks to implementaPon 
•    Technical risks 
•    Procedural (legal) risks 
•    Can applicant	
  show broad community support? Any

poliPcal or stakeholder issues? Have environmental groups
and low-­‐income and minority (especially NaPve American)
populaPons been included in planning and alternaPve
development? 
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NDRC Benefit	
  Cost Analysis  

•	 HUD will not	
  fund any Phase 2 acPviPes for which the 
benefits to the applicant’s community and to the 
United States as a whole are not	
  demonstrated by 
the evidence submiRed to jusPfy the costs. 

•	 HUD recognizes CBA difficult	
  for community 
development objecPves and will take that	
  into 
account

•    You may include up to three pages summarizing 
other benefits or costs that	
  are difficult	
  to quanPfy 
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NDRC Benefit	
  Cost Analysis 

•	 All data	
  and calculaPons for benefits and costs in a single 
spreadsheet tab or table 

•	 Benefits and costs esPmated each year for duraPon of 
analysis period 
–	 Can include a residual value at the end of the analysis period 

and treat	
  as an addiPonal benefit	
  discounted to the end of 
the analysis period. (recommend sensiPvity analysis 
depending on uncertainty of residual value) 

•    Results must	
  be presented in form of a net	
  present value 
and benefit-­‐to-­‐cost	
  raPo 

•    Results must	
  be reproducible based only on the 
informaPon provided 

37 



Simplified BCA Example 

38 

This example is incomplete—there may 
be addiPonal benefits and costs 



Simplified BCA Example from DOT 

39 



 

 

 

	 

 

	 

Data for BCA 

Sources of data	
  for your BCA include: 
•	 Your Phase 1 and Phase 2 Factor NarraPve (Especially 

Phase 2 Factor 2: Need/Extent	
  of the Problem) 
– InformaPon for narraPve descripPon; esPmated 
useful life of the project; costs, benefits, and risks 

•	 Appendix H lists basic assumpPons for the analysis 
•    Federal, state, local, academic and non-­‐profit	
  sources 

Upcoming webinar will go over data	
  sources in more detail. 

40 



 
 
 
 

	 

	 

	 

	 

NDRC Basic AssumpPons for BCA 

•	 Analysis Period: Useful life of the proposal 
•	 Price	
  Level: 2015 constant	
  prices 
•	 InflaEon: no general price inflaPon 

•	 Discount Rate: Base-­‐case discount	
  rate in OMB 
Circular A-­‐94 (7%). Applicants may also use alternate 
discount rates (not	
  less than 3%) provided they are 
adequately jusPfied 

•    Value	
  of	
  staEsEcal life: FEMA’s esPmates based on 
Federal AviaPon AdministraPons 2008 raPngs. 

41 



NDRC Basic AssumpPons for BCA 

Value of staPsPcal life published in the NOFA
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NDRC Basic AssumpPons for BCA 

FEMA’s current	
  value of staPsPcal life
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BCA Results 

What happens if BCR	
  < 1 or NPV < 0? 
•	 Submit a thorough 3-­‐page supplement	
  summarizing 

benefits and costs that	
  are difficult	
  to quanPfy 
•	 Revisit project definiPon, scope and assumpPons 
•	 Revisit project: evaluate alternaPves that	
  will increase 

benefits or decrease costs 
•	 RevisiPng the project	
  meets HUD’s goal of a compePPon
 

structured iteraPvely to guide each applicant	
  through 
broad consideraPon in Phase 1 to more detail in Phase 2 

44 



incorporates benefit	
  and costs related to this factor 

45 

IntersecPon Points with Factor NarraPves 

Factor 2a: Unmet	
  Recovery Need and Target	
  Geography. The 
BCA must	
  at minimum address all needs described in this 
secPon. HUD encourages applicants to consider 
addiPonal benefits and costs. 

Factor 2b: Resilience Needs within Recovery Needs may 
overlap with narraPve for BCA. 

Factor 5: Allows up to 10 points for long-­‐term commitment. 
Covered projects will only get	
  points if the BCA 



Other BCA Resources 
OMB Circular A-­‐94: 
Circular A-­‐94 

OMB Circular A-­‐4 (provides addiPonal guidance on how to quanPfy and monePze Benefits and Costs): 
Circulars A-­‐4 
A-­‐4	
  FAQ 

FEMA BCA resources:
 
Benefit cost analysiss
 
Fema 33295 (2013 MiPgaPon Policy on Env. Benefits)
 

DOT BCA Resources: 
DOT Guidance 
DOT Outreach 

Social Vulnerability Index: Social Vulnerability 

Submit NDRC quesPons to: resilientrecovery@hud.gov 

NDRC NOFA And Resilience Webinar Series: NDRC Webinar Series 
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https://www.whitehouse.gov/sites/default/files/omb/assets/a94/a094.pdf
https://www.whitehouse.gov/omb/circulars_a004_a-4/
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a004/a-4_FAQ.pdf
http://www.fema.gov/benefit-cost-analysis
http://www.fema.gov/media-library/assets/documents/33295
http://www.dot.gov/tiger/guidance
http://www.dot.gov/tiger/outreach
http://webra.cas.sc.edu/hvri/products/sovi.aspx
mailto:resilientrecovery@hud.gov
https://www.hudexchange.info/news/ndrc-webinar-series/
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QuesPons?
 

resilientrecovery@hud.gov
 

mailto:resilientrecovery@hud.gov
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