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Roadmap to Comprehensive Benefits



Evolving Federal Guidance Has Expanded The Scope of 
Evaluations That Define Federal Interest

1983 2007 2013 2021 2022 2024

Principles & 

Guidelines

WRDA 

2007 calls 

for updates 

to P&G

Principles, 

Requirements 

& Guidelines

Policy Directive: 

Comprehensive 

Documentation 

of Benefits in 

Decision 

Document

Call for Corps 

Policy 

Modernization

USACE ASP 

Pre-Publication

Only NED 

required

“equal consideration of economic, 

environmental, and social categories” 

“…identify ways to better serve the needs 

of Tribal Nations and other disadvantaged 

and underserved communities.”



“We are committed to integrating economic, 

environmental, and social benefits into our 

planning and improving the Corps’ ability to 

build resilience in a broad range of 

communities, including rural, tribal, and low-

income areas.”

- Michael Conner, ASA

USACE ASP Pre-Publication



Guidance on Incorporating Equity

“to select an alternative with lower monetized net benefits

over another with higher monetized net benefits 

because of […] how those net benefits are distributed”

“The distributional weights will automatically adjust the BCA 

results [in BCA Toolkit] … These benefits will make it easier for 

projects in disadvantaged communities to be eligible for 

mitigation grant funding.”

“…the Corps may include an additional analysis of the benefits 

using distributional weights to inform investment decisions … [to] 

provide a more equitable way to measure the welfare impacts of 

these projects.”

Office of Management and Budget



Weighted Benefit Cost Analysis Approach
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Comprehensive Benefits

• Multi-Criteria Decision Analysis

• Other Evaluation Frameworks

• Tradeoff Analysis

How will it all come together?



What does this mean for local 
agencies?

• Opens the door to incorporating 
new ideas and approaches

• Places environment and social 
benefits on equal footing with 
economic benefit

• Project evaluation may include 
multiple benefits

• Better reflect community needs



How can local agencies work with USACE to 

develop and implement these innovative 

methods?



Case Studies: 
Sacramento County, CA and Harris County, TX



SAFCA has implemented 70 
miles of levee upgrades and 
helped to secure over $4 
billion in funding to move the 
regions flood protection from 
70-year to nearly 250-year level 
of protection. 

• Long-term goal to provide 
additional protection by: 

o Widening Weirs and 
Bypasses

o Completing Levee and 
Channel Improvements

o Utilizing Upstream 
Reservoirs to improve 
flood storage

SAFCA Goals and 
Approach



Yolo Bypass Overview

• West of Sacramento, CA

• Key feature of Sacramento River 
Flood Control Project

• 40-mile-long federal flood 
management facility

• Authorized in 1917

• Multi-purpose including flood, 
habitat, agriculture, recreation, 
water supply, drought resilience 

• Aging infrastructure in need of 
modification



Yolo Bypass Comprehensive 
Study

• Authorized in WRDA 2020

• flood risk management, ecosystem 
restoration, water supply, and 
recreation

• Given study-specific guidance

• Comprehensive Study is a newer 
approach

U.S. Army Corps of Engineers

Sacramento District

Flooded Yolo Bypass
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STUDY SPECIFIC GUIDANCE

➢ Comprehensive-Level Approach

            (Comprehensive Management Plan)

• System-wide, programmatic strategies

• Developed at a comprehensive level of detail 

• Includes items such as O&M, monitoring, pilots

➢ Feasibility-Level Approach

• New features

• Structural or operational modification of existing features

• To include comprehensive benefits

• Developed at feasibility level of detail

➢ Recommendations for future feasibility studies

• Based on plan formulation development and screening

• Described at a coarse-level detail



Study Specific Guidance: 
Benefits Evaluation

• NED benefits

• FRM measures that are nature-based, such as 
ecosystem restoration & ecosystem services

• Plans that reduce life risks - life safety (OSE)

• Loss of service to critical facilities (OSE)

• Drought resiliency (OSE)

• Benefits to economically disadvantaged 
communities (OSE)

• Weighted Benefit-Cost Analysis 
Accounts for the value of avoided damage 
to disadvantaged communities

Fremont Weir near Knights Landing
January 9, 2023
Source: CA DWR



Equity Considerations within the 
Yolo Bypass

105 

503,234 

2-2.5x

Data Source:

Preliminary results from the 

weighted BCA show a benefit cost 

ratio that is an order of magnitude 

higher than the standard 

approach

Disadvantaged Communities 

census tracts

People living in Disadvantaged 

communities



Comprehensive Benefits and the Yolo Bypass

• Weighted BCA is a credible and practical approach to quantify Other 

Social Effects 

• Tested methods fall within USACE guidelines

• Can serve both federal and NFS interests in risk reduction for 

disadvantaged communities while supporting implementation of 

•  Draft ASPs

•  2021 Interim Guidance

•  PR&G



Yolo Bypass 
Comprehensive Study

• Next Steps:

• Promote use of both a 
traditional BCA and a 
Weighted BCA

• Engage USACE Staff/HQ & 
provide Yolo pilot example

• Develop a plan that 
maximizes net total benefits 
across all benefit categories

• Formalize a standard 
approach to Weighted BCA 
analysis in planning studies



National Waterways Conference: 
Maximizing Comprehensive Benefits

Scott Elmer, P.E. | Chief of Partnerships and Programs
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Our Mission

To plan and deliver effective flood risk 
reduction projects guided by 

community and natural values while 
maintaining our infrastructure



TIMELINE OF EVENTS

• Early Flooding (1929 / 

1935)

• Buffalo Bayou & 

Tributaries Project

• Tax Day Flood (2016)

• Hurricane Harvey (2017)

Buffalo Bayou & Tributaries Project



Study Overview

• Authorization:  Section 216 of the FCA of 

1970 

• Appropriation:  Bipartisan Budget Act of 

2018

• Budget:  $7.8 Million (100% federal) with 

contributed technical services from HCFCD

• Purpose:  Flood Risk Management 

• Non-Federal Sponsor:  HCFCD

• Study Objectives:

• Reduce life safety risks associated with 

Addicks and Barker 

• Reduce flood risks / damages upstream and 

downstream of Addicks and Barker

• Support community resilience and recovery
Buffalo Bayou and Tributaries, and Texas 
Resiliency Study



Shared HCFCD / USACE Priorities

• Focus on enabling community resilience 
• Better serve the needs of disadvantaged communities 
• Be innovative in developing new strategies to build climate resilience 
• Solve pressing water resources challenges 

4.7M+
people residing in

Harris County

43.4%
of Harris County 

residents are Low-to-
Moderate Income

30%
increase in design rainfall 

intensity between TP-40 and 
Atlas 14

$125B+
of damages incurred during 

Hurricane Harvey

Did You Know?
the two highest pools on record 
for Addicks and Barker occurred

 in the last 10 years

4th

largest city in the U.S. is 
located immediately 
downstream of the 
Addicks and Barker 

Reservoirs

25,000
structures flooded upstream 
and downstream of Addicks 
and Barker during Hurricane 

Harvey



BBTRS WORK PRODUCTS



ECONOMIC RESULTS (NED)

ANTICIPATED
BCR RANGE

0.33 to 0.62
+ / -

Subject to:

• Climate change assumptions

• Cost contingency / risk

• Further optimization

• Operating assumptions



CBA Framework/ Themes

ADAPTING TO CLIMATE CHANGE PROMOTING RESILIENCY



October 2023 – CoP Guidance



CBA Matrix / Table of Effects

SUMMARY:
• 103 total metrics analyzed
• 37 ‘Driving Metrics’ identified
• Three layers of evaluation

Bold Charge from HQ: 
“Leave no benefits behind”



DRIVING METRICS

NED RED OSE EQ

DAM RESILIENCY OPERATIONAL RES. STATE & LOCAL

• Flood Damage Avoided
• Recreational Value Loss
• Land Price Changes

• Tax Base Changes (Buyout)
• Tax Base Changes (FRM)
• Avoided Flood Impacts
• Perception & Attractiveness
• Construction Expenditures

• Footprint / Scale of Disturb.
• Impact to T&E Species
• Impact to Cultural Res.

• Life Loss Risk / Pop. at Risk
• High Risk Transportation
• Evacuation Routes
• Recreation / Leisure / 

Commercial Assets – 
Project Footprint

• Population Displacements –
Project Footprint

• Community Access / Mobility 
During Construction

• Impacts to Economically 
Disadvantaged Populations

• Benefits to Economically 
Disadvantaged Populations

• Habitation Loss Intensity
• Habitation Loss Scale
• Habitation Loss Duration

• Reservoir Pool Elevations
• Maximum Release Rates
• Ratio of Release Rate to 

Reservoir Inflows
• Reservoir Drawdown Time
• Frequency of Emergency 

Spillway Utilization

• Perf. in Back-to-Back Events
• Perf. in Geographically Variable 

Events
• Performance in an Uncertain 

Future
• Operational Robustness
• Operational Redundancy
• Operational Adaptability
• Operational Flexibility

• Frequency of Adverse 
Outcomes

• Responsiveness to State and 
Local Concerns

• General Acceptability of the 
Proposed Action



Tunnel Performance (4 Accounts)

$137M+
AAE Benefits
(Scenario 2)

PRESERVATION OF EXISTING 
PARKS AND REDUCED 

FREQUENCY AND DURATION 
OF INUNDATION / RECOVERY

~$1B
Land Price Change
A&B Flood Pools

~$50M
Minimal Tax 

Base Changes
(Buyout)

MODERATE
Positive Tax 

Base Changes
(Flood Risk Reduction)

63K / 34K / $4.4B 
Prevents the loss/migration of 

63,000 residents and 34,000 jobs, 
$4.4B of gross regional product, 

$7.8B of total output, and $3.8B of 
personal income within Harris and 

Fort Bend counties.(0.2% AEP 
Event) 

INCREASED
Attractiveness for 

investment and growth

78K / $7B / $6.2B
Construction expenditures drive 

GRP increase of $7.0B, creation of 
78,000 jobs, and generation of 

$6.2B in labor income. 

~33%
Reduction in high-risk 

transportation miles in the 
Buffalo Bayou watershed

(1% AEP event)

9
Bridges / evacuation 

routes prevented from 
overtopping

(0.2% AEP event)

~175
Limited number of 
displaced residents 

(only 25% in EJ 
areas)

MINIMAL
Inducements / impacts to 

economically 
disadvantaged populations

55%
Benefits accrued within
Econ. Disadvantaged / 

EJ areas. 

78% / 67% / 51%
Reduction in habitation loss 

intensity, habitation loss scale, and 
habitation loss duration within the 
Buffalo Bayou Watershed (1% AEP 

Event)

~50%
Reduction in population at 
risk in the Buffalo Bayou 

watershed 
1% AEP floodplain

~73%
Reduction in structural 
flooding upstream of 

Addicks Reservoir in the 
0.2% AEP Event

~100%
Reduction in structural 

flooding upstream of Barker 
Reservoir in the 0.2% AEP 

Event

~46%
Reduction in structural 
flooding along Buffalo 
Bayou in the 1% AEP 

Event

~40
Only ~40 Acres of 

total surface 
disturbance

NO DIRECT IMPACT TO HISTORIC 
STRUCTURES – LIMITED IMPACT TO 

POTENTIAL ARCHEOLOGICAL 
RESOURCES

~4
Only ~4 acres of disturbed 

habitat suitable for the 
Alligator Snapping Turtle

~0.5+/-
Anticipated BCR, 

depending on future 
refinement, climate 

change assumptions, cost 
contingencies, and benefit 
aggregation methodology

~95%
Reduction in impacted 
wetland, riparian, and 

upland habitat compared to 
the prior channel 

improvement alternative



Tunnel Performance (Other ACCTS)

2.2’/3.7’
Reduction in 0.2% AEP WSE 

in Addicks / Barker 
Reservoirs

7-Fold
Increase in maximum non-

damaging release rate
(2,000 cfs to 14,000 cfs)

7-Fold
Increase in the ability to 

moderate rate of rise 
during a storm event

7-Fold
Decrease in reservoir 
draw-down time from 

GOL (53 days to 7.5 days)

2-Fold
Increase in maximum 
damaging release rate

(15,000 cfs to 27,000 cfs)

2% to 0.5%
Change in the frequency event at 

which the Addicks emergency 
spillway is engaged

NEARLY ELIMINATES
THE ELEVATED RISK
ASSOCIATED WITH
SEQUENTIAL EVENTS

IMPROVED / ENHANCED 
PERFORMANCE IN LOCALIZED 
RAIN EVENTS

INCREASED RESILIENCY 
AGAINST CONTINUED
CLIMATE CHANGE
(and improved BCR)

✓ DOUBLE THE DISCHARGE CAPACITY
✓ SECOND CONVEYANCE SYSTEM
✓ ADAPTABLE / FLEXIBLE OPERATION

REDUCED FREQUENCY OF:
✓ GOL EXCEEDANCE
✓ DAMAGING RESERVOIR DISCHARGES
✓ EMERGENCY SPILLWAY USAGE
✓ STRUCTURAL FLOODING (US & DS)

ACHIEVES FRM OBJECTIVES WHILE 
MINIMIZING NEGATIVE SOCIAL AND 
ENVIRONMENTAL IMPACTS



• June 2023 request submitted to ASA(CW)

• Study area includes:

• Buffalo Bayou Watershed including Berry, Brays, 
Greens, Halls, Hunting, Sims, Vince, and White 
Oak Bayous

• Clear Creek Watershed

• Cypress Creek Watershed

• Alternatives will include large-scale tunnel 
alignments, channelization, stormwater detention 
basins, nonstructural measures, a combination of 
these improvements, or no action

• Draw from findings of

• Phase I and II Tunnel Studies (HCFCD 2022)

• Metropolitan Houston Regional Watershed 
Assessment (USACE 2021)

• BBTRS (in progress) 

HCFCD 203 Study

“One of the key findings from the 2021 

Regional Assessment is that traditional 

flood risk management approaches 

alone will not catch up with flood risk.”



What we’ve found:

• Identified the need for 
evaluating benefits 
comprehensively/differently

• Piloted novel approaches to 
quantifying project benefits in 
all four accounts

• Preliminary results of 
distributional analyses show 
potential for benefits increased 
by orders of magnitude



• Other local agencies and 
states are also researching 
and piloting new and 
innovative approaches

• Further benefit methodologies 
within each USACE account

• Work with USACE to refine 
ASPs and develop further 
guidance

• Continued coordination 
between local agencies and 
USACE vertical team

What’s Next?
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