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Final Independent External Peer Review Report
Charleston Peninsula Coastal Flood Risk Management
Study, South Carolina 

Executive Summary 

Project Background and Purpose 

The Charleston Peninsula is approximately 8 square miles, located between the Ashley and Cooper 
Rivers. The two rivers join off the Battery in Charleston to form Charleston Harbor, a natural tidal estuary 
sheltered from the Atlantic Ocean by barrier islands. The Charleston Peninsula is the historic core and 
urban center of the City of Charleston and is home to 38,000 people. The shoreline of the peninsula has 
undergone dramatic changes, predominantly by landfilling of the intertidal zone. Early maps show that 
over one-third of the present-day peninsula has been “reclaimed.” 

The Charleston Peninsula experiences coastal storm surge inundation that adversely affects the 
economic sustainability of Charleston, places populations at risk, and limits or completely restricts access 
to critical facilities, emergency services, and evacuation routes. Relative sea level rise is expected to 
exacerbate the impacts of coastal storm surge flooding over time. 

The problems identified for the study include effects resulting from coastal storm surge inundation, posing 
a damage risk to structures and contents and a risk to human health and safety. Based on historical 
storm events, there is a minimal risk to loss of life. Identified study risks include the use of existing 
information, assumptions regarding subsurface conditions, locations of underground utilities, and future 
improvements to the Port of Charleston. All study risks are considered low risk and typical of feasibility 
studies at the beginning of the study. 

Independent External Peer Review Process 

Independent, objective peer review is regarded as a critical element in ensuring the reliability of scientific 
analysis. The U.S. Army Corps of Engineers (USACE) is conducting an Independent External Peer 
Review (IEPR) of the Charleston Peninsula Coastal Flood Risk Management (FRM) Study, South 
Carolina (hereinafter: Charleston Peninsula Coastal FRM Study IEPR). As a 501(c)(3) non-profit science 
and technology organization, Battelle is independent, is free from conflicts of interest (COIs), and meets 
the requirements for an Outside Eligible Organization (OEO) per guidance described in USACE (2018). 
Battelle has experience in establishing and administering peer review panels for USACE and was 
engaged to coordinate this IEPR. The IEPR was external to the agency and conducted following USACE 
and Office of Management and Budget (OMB) guidance described in USACE (2018) and OMB (2004). 
This final report presents the Final Panel Comments of the IEPR Panel (the Panel). Details regarding the 
IEPR (including the process for selecting panel members, the panel members’ biographical information 
and expertise, and the charge submitted to the Panel to guide its review) are presented in appendices.  

Based on the technical content of the decision documents and the overall scope of the project, Battelle 
identified potential candidates for the Panel in the following key technical areas: plan 
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formulation/economics, environmental law compliance, hydrology and hydraulic (H&H)/coastal 
engineering, and civil/structural engineering. Battelle screened the candidates to identify those most 
closely meeting the selection criteria and evaluated them for COIs and availability. USACE was given the 
list of all the final candidates to independently confirm that they had no COIs, and Battelle made the final 
selection of the four-person Panel from this list. 

The Panel received electronic versions of the decision documents (794 pages in total), along with a 
charge that solicited comments on specific sections of the documents to be reviewed. Following guidance 
provided in USACE (2018) and OMB (2004), USACE prepared the charge questions, which were 
included in the draft and final Work Plans. 

The USACE Project Delivery Team (PDT) briefed the Panel and Battelle during a kick-off meeting held via 
teleconference at the start of the review to provide the Panel an opportunity to ask questions of USACE 
and clarify uncertainties. Other than Battelle-facilitated teleconferences, there was no direct 
communication between the Panel and USACE during the peer review process.  

IEPR panel members reviewed the decision documents individually and produced individual comments in 
response to the charge questions. The panel members then met via teleconference with Battelle to review 
key technical comments and reach agreement on the Final Panel Comments to be provided to USACE. 
Each Final Panel Comment was documented using a four-part format consisting of (1) a comment 
statement; (2) the basis for the comment; (3) the significance of the comment (high, medium/high, 
medium, medium/low, or low); and (4) recommendations on how to resolve the comment. Overall, 
14 Final Panel Comments were identified and documented. Of these, one was identified as having 
medium/high significance, five have medium significance, five have medium/low significance, and three 
have low significance. 

Results of the Independent External Peer Review  

The panel members agreed on their “assessment of the adequacy and acceptability of the economic, 
engineering, and environmental methods, models, and analyses used” (USACE, 2018) in the Charleston 
Peninsula Coastal FRM Study review documents. Table ES-1 lists the Final Panel Comment statements 
by level of significance. The full text of the Final Panel Comments is presented in Section 4.2 of this 
report. The following summarizes the Panel’s findings. 

Based on the Panel’s review, the report is well-written, is organized, and provides excellent supporting 
documentation on most engineering, environmental, economic, and plan formulation issues. The report 
provided a balanced assessment of the economic, engineering, and environmental issues of the overall 
project; however, the Panel identified several elements of the project that need to be documented, 
clarified, or revised.  

Engineering: The draft feasibility report provides a thorough summary of the history of flooding in 
Charleston and provides several feasible alternatives for reducing the risk of flooding in the future. The 
coastal modeling performed and the stormwater analysis employed are consistent with state-of-the-
practice approaches, providing a risk-informed support basis for design of the flood mitigation system and 
identifying areas of potential concern for more detailed analysis during the subsequent design phase.  

The Panel’s greatest concern regarding the planned approach was a limitation on the height of the barrier 
to Elevation 12 feet NAVD88 throughout the entire line of protection due to constraints at US Route 17 
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and the Low Battery Wall. Constructing floodwalls higher than Elevation 12 feet NAVD88, except for the 
area of conflict at US Route 17, may show increased net benefits to the project. The US Route 17 area is 
farther inland where surge and wave runup will likely be lower. 

The Panel also noted several issues of concern with the modeling, in particular regarding the use of 
previously completed studies based on storms which occurred prior to 2012 that may influence the water 
levels used to support the project’s conceptual design. Three of the top 12 tropical cyclone events have 
occurred since 2016, along with other storms that were not considered in the coastal analysis. Each of 
these storms surpassed the 10% annual exceedance probability (AEP) threshold for water levels. The 
number of recent storms affecting the area has the potential to influence the storm recurrence rate (SRR), 
while the intensity of the surge response relative to the period of record, in combination with individual 
storm parameters, has the potential to influence the probability of the storm parameters, if the recent 
historical information were accounted for. The Panel believes this may impact the reliability of the results 
of the 2012 Federal Emergency Management Agency (FEMA) Joint Probability Method (JPM) studies. 
The modeling also does not address potential error and uncertainty in the coastal storm surge 
assessment. In addition, the Panel noted that Steady State Spectral Wave (STWAVE) model results to be 
selected and applied to the estimation of overtopping rates and design of structures to protect the study 
area under a targeted AEP event need to be clarified and documented.  

Plan Formulation/Economics: USACE has done an excellent job compiling and selecting alternatives. 
Based on the results of the coastal analysis, the range of alternatives considered strikes a balance 
between robust physical protection of the historic Charleston area with minimizing physical impacts to the 
extent practicable to existing structures, including limiting the area that will be required for future 
construction of the project. Based on the documentation and Mid-Review Teleconference with the PDT, 
the Panel found that the National Economic Development (NED) analysis does not capture benefits 
associated with circumventing the costs of raising structures, because structural damages that would 
otherwise occur would be avoided as a direct result of project implementation. By not including this 
benefit in the economic analysis, the benefit-cost ratio (BCR) reported in the Draft Feasibility 
Report/Environmental Assessment (FR/EA) is biased conservatively. In addition, the Panel noted a lack 
of sufficient documentation for the minimum and maximum cost and benefit estimates and for the loss-of-
life estimates. 

Environmental: Based on the information provided, including statements of future actions once the final 
design has been identified, the Panel found the environmental impact discussions to be clear and 
complete. The Panel identified only two low-level concerns regarding documentation of compliance with 
two Executive Orders (EOs): 11990 and 11988. Adding this information would complete the 
documentation normally required under the National Environmental Policy Act (NEPA).  
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Table ES-1. Overview of 14 Final Panel Comments Identified by the Charleston Peninsula 
Coastal FRM Study IEPR Panel 

No.  Final Panel Comment 

Significance – Medium/High 

Significance – Medium  

Significance – Medium/Low 
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Limiting the height of the barrier to Elevation 12 feet NAVD88 throughout the entire line of 
1 protection due to constraints at US Route 17 and the Low Battery Wall may be an 

oversimplifying assumption. 

The Draft FR/EA does not discuss how, or whether, error and uncertainty were incorporated in 2 the establishment of design water surface elevations for coastal storm surge. 

The Draft FR/EA does not discuss how more recent data available since the completion of the 
3 2012 FEMA JPM studies, which were incorporated in the coastal analysis, may affect the 

reliability of the results.  

The Draft FR/EA does not describe how the STWAVE model results will be selected and later 
4 applied to the estimation of overtopping rates and design of structures to protect the study area  

under a targeted AEP event. 

5 The linear addition of high tide in the G2CRM model may be duplicative or overly simplistic.  

The NED analysis does not capture benefits associated with circumventing the costs of raising 6 structures, given that avoided damages would directly result from project implementation.  

It is unclear  whether the conceptual design and cost estimates of the T-wall and combo walls 7 incorporated the potential for seismic impacts. 

The economics analysis in the Draft FR/EA does not document how the minimum and maximum 8 benefit estimates, and their associated costs, were derived.  

Reported estimates of loss-of-life differences among the alternatives are not clearly explained in  9 the Draft FR/EA. 

10  The Draft FR/EA does not describe validation of the coastal models (ADCIRC and STWAVE). 

Figures showing the proposed Low Battery Wall modifications and High Battery Wall 11  reconstruction are not included in the Draft FR/EA. 
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Table ES-1. Overview of 14 Final Panel Comments Identified by the Charleston Peninsula 
Coastal FRM Study IEPR Panel (continued) 

No. Final Panel Comment 

Significance – Low 
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The annual estimated operation and maintenance (O&M) costs under Alternative 3 do not 
12  appear to consider maintenance costs of the wave attenuation structure due to settlement and  

stone deterioration. 

The Draft FR/EA does not discuss whether the actions to be taken will comply with EO 11990,  13  Protection of Wetlands.  

The Draft FR/EA references the EO 11988 (Floodplain Management) decision-making process 14  to evaluate activities in the floodplain but does not fully describe the results of each step.  



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

This page is intentionally left blank. 

BATTELLE | June 18, 2020 vi 



 

    

 

 

   

   

    

   

   

   

   

 

 

 

 

  

 

 

 
 

   

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

Table of Contents 

Page 

Executive Summary ....................................................................................................................................... i 

1. INTRODUCTION................................................................................................................................... 1 

2. PURPOSE OF THE IEPR ..................................................................................................................... 2 

3. METHODS FOR CONDUCTING THE IEPR ........................................................................................ 2 

4. RESULTS OF THE IEPR ...................................................................................................................... 3 

4.1 Summary of Final Panel Comments ............................................................................................. 3 

4.2 Final Panel Comments ................................................................................................................. 4 

5. REFERENCES.................................................................................................................................... 23 

Appendix A.  IEPR Process for the Charleston Peninsula Coastal FRM Study Project 

Appendix B.  Identification and Selection of IEPR Panel Members for the Charleston Peninsula 
Coastal FRM Study Project 

Appendix C. Final Charge for the Charleston Peninsula Coastal FRM Study IEPR  

Appendix D. Conflict of Interest Form 

List of Tables 
Page 

Table ES-1. Overview of 14 Final Panel Comments Identified by the  
Charleston Peninsula Coastal FRM Study IEPR Panel. ....................................................... iv 

BATTELLE | June 18, 2020 vii 



 

    

  

   

  

   

 

  

  

   

   

  

   

 

   

 

 

 

   

   

  

   

  

 

 

 

   

 

 

  

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

LIST OF ACRONYMS 

ADCIRC ADvanced CIRCulation Model 

ADM Agency Decision Milestone 

AEP Annual Exceedance Probability 

ATR Agency Technical Review 

BCR  Benefit-Cost Ratio 

COI Conflict of Interest 

CUWCC California Urban Water Conservation Council 

DrChecks Design Review and Checking System 

EA Environmental Assessment 

EC Engineer Circular 

EIS Environmental Impact Statement 

EO Executive Order 

ER Engineer Regulation 

ERDC  Engineer Research and Development Center 

ESA Environmental Site Assessment 

FEMA Federal Emergency Management Agency 

FR/EA Feasibility Report/Environmental Assessment 

FRM Flood Risk Management 

FS Feasibility Study 

G2CRM Generation II Coastal Risk Model 

GIS Geographic Information System 

H&H  Hydrology and Hydraulic 

HEA Habitat Equivalency Analysis 

HEC-FDA Hydrologic Engineering Center–Flood Damage Analysis 

HEC-RAS Hydrologic Engineering Center–River Analysis System 

HURDAT2 National Oceanic and Atmospheric Administration’s Atlantic Hurricane Database 

IEPR Independent External Peer Review 

IWR Institute for Water Resources 

JPM Joint Probability Method 

JPM-OS Joint Probability Method-Optimal Sampling 

BATTELLE | June 18, 2020 viii 



 

   

   

 

   

 

 

   

  

   

   

   

   

 

  

   

 

 

 

 

 

   

   

  

 

  

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

NED National Economic Development 

NEPA National Environmental Policy Act 

NER National Ecosystem Restoration 

NRC  Nuclear Regulatory Commission 

NRDA  Natural Resource Damage Assessment 

O&M Operation and Maintenance 

OEO Outside Eligible Organization 

OMB Office of Management and Budget 

OPSEC Operations Security 

OSE Other Social Effects 

PCX Planning Center of Expertise 

PDT Project Delivery Team 

QA Quality Assurance 

QC Quality Control 

RECONS Regional Economic System 

RPG Registered Professional Geologist 

SCDNR  South Carolina Department of Natural Resources 

SCSSP South Carolina Storm Surge Project 

SLISA Smith Lake Improvement and Stakeholder Association 

SRR Storm Recurrence Rate 

STWAVE STeady State Spectral WAVE Model 

TSP Tentatively Selected Plan 

USACE United States Army Corps of Engineers 

USFWS United States Fish and Wildlife Service 

BATTELLE | June 18, 2020 ix 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

This page is intentionally left blank. 

BATTELLE | June 18, 2020 x 



 

   

 

 

 
 

 
 

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

1. INTRODUCTION

The Charleston Peninsula is approximately 8 square miles, located between the Ashley and Cooper 
Rivers. The two rivers join off the Battery in Charleston to form Charleston Harbor, a natural tidal estuary 
sheltered from the Atlantic Ocean by barrier islands. The Charleston Peninsula is the historic core and 
urban center of the City of Charleston and is home to 38,000 people. The shoreline of the peninsula has 
undergone dramatic changes, predominantly by landfilling of the intertidal zone. Early maps show that 
over one-third of the present-day peninsula has been “reclaimed.” 

The Charleston Peninsula experiences coastal storm surge inundation that adversely affects the 
economic sustainability of Charleston, places populations at risk, and limits or completely restricts access 
to critical facilities, emergency services, and evacuation routes. Relative sea level rise is expected to 
exacerbate the impacts of coastal storm surge flooding over time. 

The problems identified for the study include effects resulting from coastal storm surge inundation, posing 
a damage risk to structures and contents and a risk to human health and safety. Based on historical 
storm events, there is a minimal risk to loss of life. Identified study risks include the use of existing 
information, assumptions regarding subsurface conditions, locations of underground utilities, and future 
improvements to the Port of Charleston. All study risks are considered low risk and typical of feasibility 
studies at the beginning of the study. 

Independent, objective peer review is regarded as a critical element in ensuring the reliability of scientific 
analysis. The objective of the work described here was to conduct an Independent External Peer Review 
(IEPR) of the Charleston Peninsula Coastal Flood Risk Management (FRM) Study, South Carolina 
(hereinafter: Charleston Peninsula Coastal FRM Study IEPR) in accordance with procedures described in 
the Department of the Army, U.S. Army Corps of Engineers (USACE), Engineer Circular (EC) Review 
Policy for Civil Works (EC 1165-2-217) (USACE, 2018) and the Office of Management and Budget 
(OMB), Final Information Quality Bulletin for Peer Review (OMB, 2004). Supplemental guidance on 
evaluation for conflicts of interest (COIs) was obtained from the Policy on Committee Composition and 
Balance and Conflicts of Interest for Committees Used in the Development of Reports (The National 
Academies, 2003). 

This final report presents the Final Panel Comments of the IEPR Panel (the Panel) on the existing 
engineering, economic, environmental, and plan formulation analyses contained in the Charleston 
Peninsula Coastal FRM Study IEPR documents (Section 4). Appendix A describes in detail how the IEPR 
was planned and conducted, including the schedule followed in executing the IEPR. Appendix B provides 
biographical information on the IEPR panel members and describes the method Battelle followed to 
select them. Appendix C presents the final charge to the IEPR panel members for their use during the 
review; the final charge was submitted to USACE in the final Work Plan according to the schedule listed 
in Table A-1. Appendix D presents the organizational COI form that Battelle completed and submitted to 
the Institute for Water Resources (IWR) prior to the award of the Charleston Peninsula Coastal FRM 
Study IEPR. 
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2. PURPOSE OF THE IEPR

To ensure that USACE documents are supported by the best scientific and technical information, USACE 
has implemented a peer review process that uses IEPR to complement the Agency Technical Review, as 
described in USACE (2018). 

In general, the purpose of peer review is to strengthen the quality and credibility of the USACE decision 
documents in support of its Civil Works program. IEPR provides an independent assessment of the 
engineering, economic, environmental, and plan formulation analyses of the project study. In particular, 
the IEPR addresses the technical soundness of the project study’s assumptions, methods, analyses, and 
calculations and identifies the need for additional data or analyses to make a good decision regarding 
implementation of alternatives and recommendations. 

In this case, the IEPR of the Charleston Peninsula Coastal FRM Study was conducted and managed 
using contract support from Battelle, which is an Outside Eligible Organization (OEO) (as defined by 
EC 1165-2-217). Battelle, a 501(c)(3) organization under the U.S. Internal Revenue Code, has 
experience conducting IEPRs for USACE. 

3. METHODS FOR CONDUCTING THE IEPR

The methods used to conduct the IEPR are briefly described in this section; a detailed description can be 
found in Appendix A. The IEPR was completed in accordance with established due dates for milestones 
and deliverables as part of the final Work Plan; the due dates are based on the award/effective date and 
the receipt of review documents. 

Battelle identified, screened, and selected four panel members to participate in the IEPR based on their 
expertise in the following disciplines: plan formulation/economics, environmental law compliance, 
hydrology and hydraulic (H&H)/coastal engineering, and civil/structural engineering. The Panel reviewed 
the Charleston Peninsula Coastal FRM Study documents and produced 14 Final Panel Comments in 
response to 16 charge questions provided by USACE for the review. This charge also included two 
overview questions and one public comment question added by Battelle, for a total of 19 questions. 
Battelle instructed the Panel to develop the Final Panel Comments using a standardized four-part 
structure: 

1. Comment Statement (succinct summary statement of concern)
2. Basis for Comment (details regarding the concern)
3. Significance (high, medium/high, medium, medium/low, or low; in accordance with specific criteria

for determining level of significance)
4. Recommendation(s) for Resolution (at least one implementable action that could be taken to

address the Final Panel Comment).

Battelle reviewed all Final Panel Comments for accuracy, adherence to USACE guidance (EC 1165-
2-217), and completeness prior to determining that they were final and suitable for inclusion in the Final
IEPR Report. There was no direct communication between the Panel and USACE during the preparation
of the Final Panel Comments. The Panel’s findings are summarized in Section 4.1; the Final Panel
Comments are presented in full in Section 4.2.
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4. RESULTS OF THE IEPR

This section presents the results of the IEPR. A summary of the Panel’s findings and the full text of the 
Final Panel Comments are provided. 

4.1 Summary of Final Panel Comments 
The panel members agreed on their “assessment of the adequacy and acceptability of the economic, 
engineering, and environmental methods, models, and analyses used” (USACE, 2018) in the Charleston 
Peninsula Coastal FRM Study IEPR review documents. The following summarizes the Panel’s findings. 

Based on the Panel’s review, the report is well-written, is organized, and provides excellent supporting 
documentation on most engineering, environmental, economic, and plan formulation issues. The report 
provided a balanced assessment of the economic, engineering, and environmental issues of the overall 
project; however, the Panel identified several elements of the project that need to be documented, 
clarified, or revised.  

Engineering: The draft feasibility report provides a thorough summary of the history of flooding in 
Charleston and provides several feasible alternatives for reducing the risk of flooding in the future. The 
coastal modeling performed and the stormwater analysis employed are consistent with state-of-the-
practice approaches, providing a risk-informed support basis for design of the flood mitigation system and 
identifying areas of potential concern for more detailed analysis during the subsequent design phase.  

The Panel’s greatest concern regarding the planned approach was a limitation on the height of the barrier 
to Elevation 12 feet NAVD88 throughout the entire line of protection due to constraints at US Route 17 
and the Low Battery Wall. Constructing floodwalls higher than Elevation 12 feet NAVD88, except for the 
area of conflict at US Route 17, may show increased net benefits to the project. The US Route 17 area is 
farther inland where surge and wave runup will likely be lower. 

The Panel also noted several issues of concern with the modeling, in particular regarding the use of 
previously completed studies based on storms which occurred prior to 2012 that may influence the water 
levels used to support the project’s conceptual design. Three of the top 12 tropical cyclone events have 
occurred since 2016, along with other storms that were not considered in the coastal analysis. Each of 
these storms surpassed the 10% annual exceedance probability (AEP) threshold for water levels. The 
number of recent storms affecting the area has the potential to influence the storm recurrence rate (SRR), 
while the intensity of the surge response relative to the period of record, in combination with individual 
storm parameters, has the potential to influence the probability of the storm parameters, if the recent 
historical information were accounted for. The Panel believes this may impact the reliability of the results 
of the 2012 Federal Emergency Management Agency (FEMA) Joint Probability Method (JPM) studies. 
The modeling also does not address potential error and uncertainty in the coastal storm surge 
assessment. In addition, the Panel noted that Steady State Spectral Wave (STWAVE) model results to be 
selected and applied to the estimation of overtopping rates and design of structures to protect the study 
area under a targeted AEP event need to be clarified and documented.  

Plan Formulation/Economics: USACE has done an excellent job compiling and selecting alternatives. 
Based on the results of the coastal analysis, the range of alternatives considered strikes a balance 
between robust physical protection of the historic Charleston area with minimizing physical impacts to the 
extent practicable to existing structures, including limiting the area that will be required for future 
construction of the project. Based on the documentation and Mid-Review Teleconference with the PDT, 
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the Panel found that the National Economic Development (NED) analysis does not capture benefits 
associated with circumventing the costs of raising structures, because structural damages that would 
otherwise occur would be avoided as a direct result of project implementation. By not including this 
benefit in the economic analysis, the benefit-cost ratio (BCR) reported in the Draft Feasibility 
Report/Environmental Assessment (FR/EA) is biased conservatively. In addition, the Panel noted a lack 
of sufficient documentation for the minimum and maximum cost and benefit estimates and for the loss-of-
life estimates. 

Environmental: Based on the information provided, including statements of future actions once the final 
design has been identified, the Panel found the environmental impact discussions to be clear and 
complete. The Panel identified only two low-level concerns regarding documentation of compliance with 
two Executive Orders (EOs): 11990 and 11988. Adding this information would complete the 
documentation normally required under the National Environmental Policy Act (NEPA). 

4.2 Final Panel Comments 
This section presents the full text of the Final Panel Comments prepared by the IEPR panel members. 
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Final Panel Comment 1 

Limiting the height of the barrier to Elevation 12 feet NAVD88 throughout the entire line of 
protection due to constraints at US Route 17 and the Low Battery Wall may be an 
oversimplifying assumption. 

Basis for Comment 

 

   

 

 

 
 

 

 

 

 

  

Constructing floodwalls higher than Elevation 12 feet NAVD88, except for the area of conflict at 
US Route 17, may show increased net benefits to the project. The conflict area is farther inland where 
surge and wave runup will likely be lower. The US Route 17 area may also be a good area for 
controlled overtopping. 

The Draft FR/EA, Section 8.1, states that the wave attenuation structure or breakwater’s impact would 
be to reduce loading on the Battery Wall and reduce the effect of waves overtopping during storm 
events. The report does not mention impacts to the floodwalls beyond the Battery Wall (Reach 3), or 
an estimated reduction in wave height. It may be appropriate to evaluate an alternative where the High 
Battery and Low Battery Walls are raised higher than Elevation 12 feet NAVD88 or are otherwise 
modified to limit overtopping due to wave action. The cost of the additional structure may be less than 
the cost of the breakwater for the same benefit. According to the cost estimate in the Draft FR/EA, the 
estimated cost of the breakwater is roughly equal to the cost of completely rebuilding the High Battery 
Wall along the entire length of Reach 3. 

The Draft FR/EA states that the Low Battery Wall currently under construction will be built to Elevation 
9 feet NAVD88 but is designed for a raise to Elevation 12 feet NAVD88. The report further states that 
raising the Low Battery Wall above Elevation 12 feet would require significant structural modifications 
to the recently constructed wall. A direct comparison of the cost of raising the Low Battery Wall to an 
equivalent level of protection as provided by the wave attenuation structure may be appropriate during 
this phase of the study.  

Significance – Medium/High 

Based on the discussion in the Draft FR/EA, the design height of the system will be refined later in the 
feasibility study. A change to the design height would not affect the TSP. If setting a higher design 
elevation for the floodwalls instead of including the breakwater structure results in higher net benefits, 
USACE may consider a different TSP. 

Recommendations for Resolution 

1. Evaluate the costs of raising both battery walls to the level of protection provided by the wave
attenuation structure.

2. Provide a more complete description of how the construction of the wave attenuation
structure would reduce storm damages.
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Final Panel Comment 2 
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The Draft FR/EA does not discuss how, or whether, error and uncertainty were incorporated in 
the establishment of design water surface elevations for coastal storm surge.  

Basis for Comment 

As described in Appendix B4 (page 3), the JPM was used to develop the water levels corresponding to 
various AEPs for the conceptual design of the project. The Panel understands that the JPM analysis  
was performed as part of the 2012 South Carolina Storm Surge Project (SCSSP), including studies by 
URS for the South Carolina Department of Natural Resources (SCDNR) and the FEMA (Appendix B4, 
references FEMA 2012 and FEMA 2013). 

The JPM equation includes an epsilon term, 𝜀, to reflect the unbiased error or aleatory uncertainty of 
the storm response. As noted in USACE Engineer Research and Development Center (ERDC) 
publication ERDC/CHL SR-19-1 (ERDC, 2019):  

“One of the most important aspects that has to be considered with the JPM methodology is the 
uncertainty  at every step of the process that stems from the probabilistic model, the meteorological 
and hydrodynamic numerical models, and the climatological and oceanic observations.” (Section 1.3.2, 
page 6)  

Also, as noted in ERDC/CHL SR-19-1, numerous studies since the FEMA 2012 studies were 
completed have potentially alternative or refined methods to evaluate error/uncertainty (e.g., USACE 
North Atlantic Coast Comprehensive Study, 2014, etc.). 

Appendix B4 further describes (1) a procedure used  to reduce the storm set used in the FEMA JPM 
study from 122 to 25 storms, and (2) ADvanced  CIRCulation (ADCIRC) modeling mesh refinements 
applied to increase the resolution of the mesh near the study area. Each of these adjustments may 
potentially introduce additional error/uncertainty to the results. Figure 3 in Appendix B4 provides a 
single curve for the flood-frequency relationship; it does not include additional curves that may indicate 
uncertainties  (e.g., median and other confidence intervals).  

Significance – Medium 

An updated assessment of error/uncertainty to incorporate refinements made since the 2012 FEMA 
studies may influence the water levels used to support the project’s conceptual design. 

Recommendations for Resolution 

1. Include a discussion of error/uncertainty performed in the FEMA 2012 studies that are relied
upon in the updated USACE analysis.

2. Assess how (or whether) USACE refinements (i.e., refined coastal model mesh and reduction
of the storm set) affect error/uncertainty.
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3. Consider providing visualization of error/uncertainty in Figure 3 of Appendix B4, or adding a
new figure with the finalized flood-frequency curve that illustrates how error/uncertainty
affects the water level at a specific AEP.

Literature Cited 

ERDC (2019). Quantification of Uncertainty in Probabilistic Storm Surge Models: Literature Review. V. M. 
Gonzalez, N. C. Nadal-Caraballo, J. A. Melby, and M. A. Cialone, authors. United States Army Corps of 
Engineers, Engineer Research and Development Center, Coastal and Hydraulics Laboratory. ERDC/CHL 
SR-19-1. January. 
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Final Panel Comment 3 

The Draft FR/EA does not discuss how more recent data available since the completion of the 
2012 FEMA JPM studies, which were incorporated in the coastal analysis, may affect the 
reliability of the results. 

Basis for Comment 

 

   

 

 

 
 

 

  

 

 

 

 

 

As described in Appendix B4 (page 3), the JPM was used to develop the water levels corresponding to 
various AEPs for the project’s conceptual design. The Panel understands that the JPM analysis was 
performed as part of the 2012 SCSSP, including studies by URS for SCDNR and FEMA (references 
FEMA 2012, 2013 in Appendix B4). 

As noted in USACE ERDC publication ERDC/CHL SR-19-1 (ERDC, 2019), the probability of a given 
storm and its flood response is the product of the SRR at a particular location and the joint probability 
of the combination of specific storm parameters. The JPM uses existing records and/or synthetic 
storms to establish probabilities. The 2012 SCSSP uses a 122-storm synthetic set, as noted in 
Appendix B4, page 3. Appendix B4 does not provide information on how the SRR was determined. 

Historical tropical cyclone data are available from the National Oceanic and Atmospheric 
Administration Atlantic hurricane database (HURDAT2). HURDAT2 has a period of record from 1851 
to the present. The Panel notes that about a dozen tropical storms have passed within 100 miles of 
Charleston since the URS studies (FEMA 2012, 2013) were completed in 2012. Appendix B3 
(pages 14-15) discusses notable recent events that affected the study area, such as Hurricanes 
Matthew (2016), Irma (2017), and Florence (2018). Three of the top 12 events in the period of record 
of the tidal station referenced in Appendix B3 (No. 665530 Charleston, Cooper River Entrance, South 
Carolina) have occurred since 2012, each of which surpassed the 10% AEP threshold for water levels. 
The number of recent storms affecting the area has the potential to influence the SRR, while the 
intensity of the surge response relative to the period of record in combination with individual storm 
parameters has the potential to influence the probability of the storm parameters, if the recent historical 
information were accounted for. 

Significance – Medium 

An updated assessment of SRR and other storm parameter probabilities to incorporate data available 
since the 2012 FEMA studies may influence the water levels used to support the project’s conceptual 
design. 

Recommendations for Resolution 

1. Discuss whether independent validation of the JPM analysis in the 2012 FEMA studies was
performed in consideration of data available from 2012-2018.

2. Evaluate whether tropical cyclone data from HURDAT2 (particularly data from the recent
active tropical cyclone period) affects the SRR used for the study area.
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3. Evaluate and compare the parameters of the synthetic storm suite in the reduced data set to
the parameters of historical storms to assess how well the storm set used represents the
most up-to-date understanding of the tropical cyclone risk to the region.

Literature Cited 

ERDC (2019). Quantification of Uncertainty in Probabilistic Storm Surge Models: Literature Review. 
V. M. Gonzalez, N. C. Nadal-Caraballo, J. A. Melby, and M. A. Cialone, authors. United States Army
Corps of Engineers, Engineer Research and Development Center, Coastal and Hydraulics Laboratory.
ERDC/CHL SR-19-1. January.
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Final Panel Comment 4 

The Draft FR/EA does not describe how the STWAVE model results will be selected and later 
applied to the estimation of overtopping rates and design of structures to protect the study 
area under a targeted AEP event. 

Basis for Comment 

 

    

 

 

 

 

 

 

 
 

 

  

Appendix B4 (pages 29-37) describes the development of an STWAVE model to simulate coincident 
wave action for each reduced storm set event modeled in ADCIRC. Appendix B4 discusses grid 
development, boundary conditions, model execution, and model results with a sample subset of 
supporting output and figures.  

Based on the discussion in Appendix B4 and the information in Figures 6.1.1 and 6.1.3 of 
Appendix B3, it is the Panel’s understanding that a stage-frequency curve will support the selection of 
the top elevation of flood mitigation measures. Appendix B3, Section 6.2, also generally discusses the 
concepts of wave runup and overtopping. Methodologies such as EurOTop for calculating wave 
overtopping rates are discussed for application in the final design phase. EurOTop and other similar 
wave runup/overtopping tools require certain design inputs (wave height, wave period, etc.). The Panel 
understands that, per Appendix B3, these calculations will be performed in a later phase of design.  

However, the Panel did not locate similar general discussion of how the suite of STWAVE model 
results for the 20+ reduced storm set events will be applied to the stage-frequency curve, incorporated 
into the Generation II Coastal Risk Model (G2CRM), or otherwise selected to support the design. 
Additionally, the Panel did not find a discussion of how the wave results may impact the feasibility of 
the conceptual alternative selected for the wave attenuation breakwater structure.  

Significance – Medium 

Connecting the wave model results to the stillwater stage-frequency relationship may affect the 
selection of flood mitigation structure top elevations and composition and conceptual design of flood 
walls and wave attenuation structures. 

Recommendations for Resolution 

1. Discuss the overall significance of the wave model results in terms of how they influence the
alternatives selected and the conceptual design of structures.

2. Discuss the alternatives for application of wave model results to the stage-frequency curve
discussed in Appendix B3 and the G2CRM modeling.
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The linear addition of high tide in the G2CRM model may be duplicative or overly simplistic. 

Basis for Comment 

In Appendix B3, Section 6.1, describing  the G2CRM modeling, the USACE states that “Based on the 
Stillwater Elevation Annual Exceedance probability with addition of 2.27 feet of high tide, a wall at 
12 feet NAVD88 would equate to approximately 1.8 percent AEP” (page 40). The G2CRM model 
appears to linearly add both high tide and relative sea level rise, after the flood stage-frequency curve 
has been developed. Appendix B3, Section 6.1, does state that further evaluation of the optimum 
elevation of the mitigation measures  will be performed and submitted in the final report. However, the 
report does not discuss the limitations of linearly  adding high tide and sea level rise to a given AEP 
flood elevation value without considering (1) potential nonlinear effects and (2) probabilistic 
incorporation of tide used in the FEMA JPM procedure.  

(1) With respect to nonlinear interactions of surge with tide or sea level rise: Numerous studies have
found that surge response to initial water levels can vary based on site-specific morphology and
hydrometeorological effects (Wang and Yang, 2019; Rego  and Li, 2010). Thus, linear addition of tides
may produce inaccurate results. The ADCIRC modeling used in this study accounts for such nonlinear
interactions.

(2) With respect to previous probabilistic considerations: The previous JPM analysis by FEMA,
described in Appendix B3, page 30, was the starting point for the refined analysis by USACE. FEMA
acknowledges that, given the tide range of about 6 feet  in the study area, tides could play an important
role in increasing surge heights. FEMA used a random initial water level to account for tidal effects in
its JPM Optimal Sampling (JPM-OS) analysis, using the full storm set of more than 120 events.

The Panel understands that USACE, as described in Appendix B4, developed a reduced storm set of 
20 to 25 storms from the full storm set. Further, the Panel understands that USACE did not include 
tides or randomized initial water levels in the ADCIRC modeling for the reduced storm set. However, 
Figure 3 of Appendix B4 appears to indicate that the reduced storm set duplicates the results of the 
FEMA flood stage-frequency curve. Appendix B4 does not address how such agreement was achieved 
when one approach used tides but the other did not (e.g., discussion of whether the flood-frequency 
relationship is potentially insensitive to tides), or if the comparison shown in Figure 3 otherwise  
accounts for the differences in how tides were simulated. 

Significance – Medium 

Accurate characterization of tides and sea level rise is important to setting the top elevation of flood 
mitigation structures.  

Recommendations for Resolution 

1. Provide further discussion and comparison of the JPM results from the FEMA full storm set
with the refined, reduced storm set to quantify the impacts of tides and sea level rise on flood
levels.
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2. Analyze the impacts of antecedent water levels and tides on resulting flood levels, and
assess potential nonlinear effects based on the existing ADCIRC modeling performed by both
FEMA and USACE.

3. Evaluate whether removal of linear addition of high tide (or other adjustment in how high tide
is applied) in the G2CRM model is warranted based on the above analysis.

Literature Cited 

Rego, J. L., and C. Li (2010), Nonlinear terms in storm surge predictions: Effect of tide and shelf 
geometry with case study from Hurricane Rita. J. Geophys. Res., 115, C06020. 

Wang T., and Z. Yang (2019). The Nonlinear Response of Storm Surge to Sea-Level Rise: A Modeling 
Approach. Journal of Coastal Research 35(2):287-294.  
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The NED analysis does not capture benefits associated with circumventing the costs of raising 
structures, given that avoided damages would directly result from project implementation. 

Basis for Comment 

According to the IWR: “The National Economic Development (NED) Account displays changes in the 
economic value of the national output of goods and services” (USACE, 2009 [page 3]).  

Due to the flood control effects of the Tentatively Selected Plan (TSP), private property owners would 
be spared significant rebuilding costs because the project would obviate the need for the owners to 
raise structures which would otherwise be necessary or prudent. Although these avoided costs would 
be borne by private property owners, they nevertheless represent a NED benefit associated with TSP 
implementation. Although these benefits are not estimated, they are likely quite significant. By not 
including this benefit in the economic analysis, the BCR reported in the Draft FR/EA is biased  
conservatively.  

Significance – Medium 

The omission of these benefits would not likely change the selection of the TSP; however, these 
avoided costs do represent  a potentially significant benefit that would support the economic analysis in 
the study documents.  

Recommendations for Resolution 

1. Provide a statement in the Draft FR/EA noting that by implementing the TSP, significant
private costs for raising structures would be avoided over the life of the project.

2. Consider including rough estimates of these avoided costs, even if they are not included in
the estimated BCR.

Literature Cited 

USACE (2009). USACE Institute for Water Resources (IWR): Economics Primer, IWR Report 09-R-3, 
June 2009. https://www.iwr.usace.army.mil/portals/70/docs/iwrreports/iwrreport_09-r-3.pdf. 

https://www.iwr.usace.army.mil/portals/70/docs/iwrreports/iwrreport_09-r-3.pdf
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It is unclear whether the conceptual design and cost estimates of the T-wall and combo walls 
incorporated the potential for seismic impacts.  

Basis for Comment 

Appendix B1 of the Draft FR/EA states that the T-wall and combo wall conceptual designs and cost 
estimates were based on similar structures proposed for a project in Norfolk, Virginia. Although the 
flood loading  and foundation conditions are similar between the projects, Charleston is a high-seismic 
area, while Norfolk is not.  

Earthquake loadings are not usually a controlling load case for floodwalls, but they may be for this 
project location. Appendix B, Section 2.2.2, of the Draft FR/EA provides a detailed description of the 
seismic hazard determination completed during the feasibility study. The uniform hazard response 
spectrum developed for the project site indicates very high ground accelerations. Appendix B and 
Appendix B1 do not mention whether the seismic loading was either considered in the conceptual 
design and cost estimates or judged to be insignificant.  

Significance – Medium/Low 

If seismic loading conditions control the floodwall design, foundation costs could be significantly higher 
than for a low-seismic condition. Considering the percentage of the cost attributed to the foundation 
and the current design stage, any potential cost increase would likely be within the contingencies used. 
Selection of the recommended plan is unlikely to be affected, even if seismic loadings were ignored for 
conceptual design. 

Recommendation for Resolution 

1. Clarify in the Assumptions and Limitations section of Appendix B1 the extent to which the
Norfolk District feasibility study was used to develop the conceptual design and costs.
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The economics analysis in the Draft FR/EA does not document how the minimum and 
maximum benefit estimates, and their associated costs, were derived.  

Basis for Comment 

Appendix C, Table 15, provides minimum and maximum benefit estimates to reflect the uncertainty 
associated with such estimates. The basis for determining these minimum and maximum benefits is 
not specified. It would be helpful to know, for example, whether these estimates were based on a 
particular probability of exceedance or some other estimation method. 

Cost estimates are similarly subject to uncertainty. Yet no comparable minimum and maximum cost 
estimates are provided. It would be helpful if uncertainty of cost estimates were provided, together with 
the basis for such estimates.  

Significance – Medium/Low 

Although Appendix C does not provide quantitative estimates of the  range of cost uncertainty or  
specific criteria for establishing the maximum and minimum benefit range, the omission is not likely to 
affect the selection of the TSP. However, specific estimates and criteria would improve the clarity and 
completeness of the recommended plan. 

Recommendations for Resolution 

1. Provide the basis for estimating the high and low benefit range.

2. Estimate the range of cost uncertainty and provide the basis for the estimate.
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Reported estimates of loss-of-life differences among the alternatives are not clearly explained 
in the Draft FR/EA.  

Basis for Comment 

Appendix C, Section C.1.7.4.1, provides the results of simplified life loss estimates under the No Action 
Alternative and under Alternative 2 and Alternative 3 (the TSP). Table 16 (page C-67) presents the life 
loss estimates. The results shown in this table are difficult to explain. The net incremental life loss 
between the No Action Alternative and Alternative 2 is zero. Under Alternative 2,  more people over  age 
65 lose their lives as compared with the No Action Alternative. Exactly the same number of under-65 
lives are saved under Alternative 2, resulting in a net zero lives saved versus the No Action Alternative. 
Alternative 3 (the TSP) differs from Alternative 2 only in the addition of a wave attenuation structure. 
Table 16 reports that this addition would result in 78.8 fewer lives lost versus the No Action Alternative 
and Alternative 2.  

Section C.1.7.4.1 concludes with a discussion which states that there is much uncertainty regarding 
the loss-of-life estimates and that they should be viewed as qualitative rather than quantitative.  
However, it is difficult to qualitatively understand why no life loss reduction would result under 
Alternative 2, whereas the addition of the wave attenuation structure under Alternative 3 would result in 
considerable life loss reduction. 

Significance – Medium/Low 

Even if the numerical estimates of life loss are regarded qualitatively, the seemingly inconsistent  
results detract from the clarity and understanding of the recommended plan.  

Recommendations for Resolution 

1. Review the results of the loss of life estimates and confirm their accuracy.

2. Provide some qualitative justification of the numerical results.
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The Draft FR/EA does not describe validation of the coastal models (ADCIRC and STWAVE). 

Basis for Comment 

Appendix B3, page 28, discusses how the ADCIRC model and supporting studies were obtained from 
FEMA/SCDNR contractors. The Panel understands that the ADCIRC model obtained from FEMA was 
developed as described in study reports dated 2012 and 2013 (references FEMA [2012] and FEMA 
[2013] in Appendix B4). The Panel further understands that the ADCIRC model was subsequently 
refined by increasing the resolution of the model mesh in the vicinity of the study area. Additionally, an 
STWAVE computer model  was developed and coupled with the ADCIRC model to simulate storm 
surge and waves. 

Numerous studies indicate the importance of validating site-specific, surge wave-coupled computer 
model performance through hindcasting of historic events (Bunya et al. [2010]). Surge and wave levels  
are dependent on many input parameters, including local-scale geometric features and flow gradients.  

The Draft FR/EA does not indicate whether USACE performed an independent validation of the 
refined, coupled ADCIRC and STWAVE model as part of this study. The report does not discuss 
whether previous validation performed by FEMA contractors (FEMA, 2012) is still valid based on the 
refinements implemented as part of this study. The Panel notes that the FEMA 2012 study used a 
different computer model for waves (i.e., SWAN).  

Further, the Panel notes that three of the top 12 highest water-level events in the period of record for 
the tidal station referenced in Appendix B3 (No. 665530 Charleston, Cooper River Entrance, South 
Carolina) have occurred since 2012, when the FEMA studies were completed. Each of these recent 
events surpassed the 10% AEP threshold for water levels and therefore represent a potential 
candidate for validation through model hindcasting. 

Significance – Medium/Low 

Thorough documentation of the technical validation of the computer models used to select the design 
water level (and coincident wave action) would defensibly demonstrate that the proposed action will 
achieve the stated goals. 

Recommendations for Resolution 

1. Describe the model validation that was used to demonstrate that the ADCIRC and STWAVE
results appropriately represent site-specific hydrodynamic conditions.

2. Evaluate whether it is appropriate to rely on the 2012 FEMA study validation, given the model
refinements performed as part of this study and the change from SWAN to STWAVE for wave
prediction.
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3. Discuss how the intensity of the storms and their resulting storm surge used in the validation
compare to the tropical cyclone events that have occurred from 2012-2018, considering that
three such events resulted in flood levels at the study area above the 10% AEP threshold.

Literature Cited 

Bunya et al. (2010). A High-Resolution Coupled Riverine Flow, Tide, Wind, Wind Wave, and Storm Surge 
Model for Southern Louisiana and Mississippi. Part I: Model Development and Validation. 
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Figures showing the proposed Low Battery Wall modifications and High Battery Wall 
reconstruction are not included in the Draft FR/EA. 

Basis for Comment 

The Draft FR/EA provides conceptual figures (Appendix B6) and representative photos of project 
features such as the T-walls, combo walls, and gate structures (Appendix B, Figure 5.6.1.1, 
Figure 5.6.1.2.1, and Figure 5.6.1.2.2). Similar figures are not included for the Low Battery Wall 
modifications and the High Battery Wall reconstruction.  The battery walls are unique to this project and 
represent more than 10% of the total estimated cost. The battery walls retain significant backfill on the 
protected side and function as seawalls, which likely will result in a design and typical section  
substantially different from the T-walls and combo walls used for the rest of the project. Recent  
designs  of the Low Battery Wall and the High Battery Wall at The Turn should be good estimates of 
the general configuration and proportions of the new structures.  

The Draft FR/EA discusses  the High Battery Wall at The Turn as part of one of the City of Charleston 
projects, but the report does not provide any details on  the limits of the “total reconstruction.” It is not 
clear if the reconstructed portion of the High Battery  Wall would become part of this project like the 
reconstructed Low Battery Wall.  

Significance – Medium/Low 

The engineering basis for selecting the TSP would not likely be affected as a result of this comment, 
as the costs assumed are likely appropriate for this stage of design. However, the Battery Wall will be 
the most visible portion of the project to the public. Providing a more complete description of the TSP 
in that area will help identify impacts to recreation, visual and aesthetics, etc., that may arise in later 
stages of the project.  

Recommendations for Resolution 

1. Provide typical sections of the Low Battery Wall modifications and the High Battery Wall
reconstruction in Appendix B or Appendix B6.

2. Discuss the quantity and cost assumptions made for the Low Battery Wall modifications and
reconstructed High Battery Wall in Appendix B, Section 5.13.

3. Describe in Appendix B1 the “minor construction work” that would be needed on the Low
Battery Wall based on the accommodations for a future raise that was included in the current
design.

4. Discuss in Appendix B1 the recently completed High Battery Wall at The Turn project within
the section describing the High Battery Wall.
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The annual estimated operation and maintenance (O&M) costs under Alternative 3 do not 
appear to consider maintenance costs of the wave attenuation structure due to settlement and 
stone deterioration. 

Basis for Comment 

 

    

 

 

 

 

 

 

 

  

In Table ES-3, Costs and Benefits of the Final Array, the annual O&M cost of $5,594,000 is the same 
under both Alternative 2 and Alternative 3. Alternative 3 includes the same features as Alternative 2 
along with an additional 4,000-foot-long wave attenuation structure in the Charleston Harbor. For this 
study, the wave attenuation structure was assumed to be a granite rock breakwater constructed to 
Elevation 16.2 feet NAVD88 with a design elevation of 15.0 feet NAVD88. Overbuild is intended to 
compensate for relative sea level rise. 

Over time, rock breakwaters will settle into the foundation soils and will lose stones due to storm 
damage. Additional rock will need to be added periodically to maintain the effectiveness of the 
breakwater. This would be an additional O&M cost to the system. 

Significance – Low 

Any additional annualized cost under Alternative 3 is expected to be relatively small compared to its 
net benefit advantage over Alternative 2. 

Recommendation for Resolution 

1. Increase the estimated annual O&M cost under Alternative 3 in Table ES-3, or explain in the
Draft FR/EA why O&M costs are expected to be the same under both Alternatives 2 and 3.
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The Draft FR/EA does not discuss whether the actions to be taken will comply with EO 11990, 
Protection of Wetlands.  

Basis for Comment 

Impacts to wetlands have been adequately evaluated and quantified to the extent possible at this level 
of design, and the alternatives analysis, including TSP identification, implies compliance with  
EO 11990. However, there is no specific mention of such compliance in the Draft FR/EA.  

Significance – Low 

The lack of documentation does not negate that USACE has complied with EO 11990 in the 
alternatives analysis and identification of the TSP, but a discussion of EO 11990 would strengthen 
demonstration of compliance.  

Recommendation for Resolution 

1. Include a discussion of EO 11990 in the Draft FR/EA.
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The Draft FR/EA references the EO 11988 (Floodplain Management) decision-making process to 
evaluate activities in the floodplain but does not fully describe the results of each step.ll

Basis for Comment 

Section 4.5 of the Draft FR/EA tangentially mentions EO 11988’s eight-step decision-making process, 
but it does not specifically discuss the eight steps. Notwithstanding the fact that the TSP would provide 
beneficial impacts to structures in the floodplain and would minimize impact on human safety, health, 
and welfare, construction of the storm surge barrier would affect occupancy and modification of the 
floodplain and support floodplain development.  

Significance – Low 

The lack of documentation does not negate that USACE has complied with the provisions of EO 11988 
in the alternatives analysis and identification of the TSP, but including the actual eight-step process in 
the document would strengthen the demonstration of compliance.  

Recommendation for Resolution 

1. Include a discussion of the eight-step process in Section 4.5 of the Draft FR/EA.
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A.1 Planning and Conduct of the Independent External Peer Review (IEPR)

Table A-1 presents the major milestones and deliverables of the Independent External Peer Review 
(IEPR) of the Charleston Peninsula Coastal Flood Risk Management (FRM) Study, South Carolina 
(hereinafter: Charleston Peninsula Coastal FRM Study IEPR). Due dates for milestones and deliverables 
are based on the award/effective date listed in Table A-1. The review documents were provided by the 
U.S. Army Corps of Engineers (USACE) on April 20, 2020. Note that the actions listed under Task 6 as 
well as the public comment review occur after the submission of this report. Battelle anticipates submitting 
the pdf printout of the USACE’s Design Review and Checking System (DrChecks) project file (the final 
deliverable) on August 14, 2020. The actual date for contract end will depend on the date that all activities 
for this IEPR are conducted and subsequently completed.  

Table A-1. Major Milestones and Deliverables of the Charleston Peninsula Coastal FRM Study 
IEPR 

Task Action Due Date 

Award/Effective Date 2/10/2020 

Review documents available 4/20/2020 

Public comments available (estimated) 6/26/2020 
1 

Battelle submits draft Work Plana 2/17/2020 

USACE provides comments on draft Work Plan 2/25/2020 

Battelle submits final Work Plana 2/27/2020 

Battelle submits list of selected panel membersa 2/24/2020 
2 USACE confirms the panel members have no COI 3/2/2020 

Battelle convenes kick-off meeting with USACE 2/19/2020 

3 Battelle convenes kick-off meeting with panel members 4/20/2020 
Battelle convenes kick-off meeting with USACE and panel members 4/21/2020 
Panel members complete their individual reviews 5/18/2020 

4 Panel members provide draft Final Panel Comments to Battelle 5/29/2020 

Panel finalizes Final Panel Comments 6/8/2020 
Battelle submits Final IEPR Report to USACEa 6/18/2020 

5 Battelle submits Addendum to the Final IEPR Reporta (estimated) 7/20/2020 
Battelle convenes Comment Response Teleconference with panel members 7/30/2020 

6b and USACE 
Battelle submits pdf printout of DrChecks project filea 8/14/2020 

Agency Decision Milestone (ADM) meetingc 10/9/2020 

Contract End/Delivery Date 1/19/2021 
a Deliverable. 
b Task 6 as well as the review of the public comments and preparation of the Addendum occurs after the submission of this report. 
c The ADM meeting was listed in the Performance Work Statement under Task 3 but was relocated in this schedule to reflect the 
chronological order of activities. 
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At the beginning of the Period of Performance for the Charleston Peninsula Coastal FRM Study IEPR, 
Battelle held a kick-off meeting with USACE to review the preliminary/suggested schedule, discuss the 
IEPR process, and address any questions regarding the scope (e.g., terminology to use, access to 
DrChecks, etc.). Any revisions to the schedule were submitted as part of the final Work Plan. The final 
charge consisted of 16 charge questions provided by USACE, plus two overview questions and one 
public comment question added by Battelle (all questions were included in the draft and final Work Plans), 
and general guidance for the Panel on the conduct of the peer review (provided in Appendix C of this final 
report).  

Prior to beginning their review and after their subcontracts were finalized, all the members of the Panel 
attended a kick-off meeting via teleconference planned and facilitated by Battelle in order to review the 
IEPR process, the schedule, communication procedures, and other pertinent information for the Panel. 
Battelle planned and facilitated a second kick-off meeting via teleconference during which USACE 
presented project details to the Panel. Before the meetings, the IEPR Panel received an electronic 
version of the final charge, as well as the review documents and reference/supplemental materials listed 
in Table A-2. 

Table A-2. Documents to Be Reviewed and Provided as Reference/Supplemental Information 

Review Documents Number of Pages 

Charleston Peninsula, South Carolina: A Coastal Flood Risk Management Study 243 

Appendix A: Plan Formulation 23 

Appendix B: Engineering 307 

Appendix C: Economics 73 

Appendix D: Cultural Resources 66 

Appendix E: Real Estate Plan 29 

Appendix F: Environmental 53 

Total Number of Review Pages 794 

Public Review Commentsa,b 500 

 

  

 

 
 

 

 

 

  

  

  

 

  

  

  

  

 
 

 

  

a Supporting documentation only. These documents are not for Panel review and should be used as information sources only. They 

are not included in the total page count. 
b USACE will submit public comments to Battelle upon their availability according to the schedule in Table A-1. Battelle will in turn 

submit the comments to the IEPR Panel for review. A separate Addendum to the Final Report will be submitted if additional Final Panel 
Comments are necessary. 

BATTELLE | June 18, 2020 A-2



 

  

 

 

  

  

 

 

  

 

 

  

 

  

  

 

 

Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

In addition to the materials provided in Table A-2, the panel members were provided the following USACE 
guidance documents. 

 Review Policy for Civil Works (EC 1165-2-217, February 20, 2018)

 Office of Management and Budget’s Final Information Quality Bulletin for Peer Review
(December 16, 2004)

 Foundations of SMART Planning

 Feasibility Study Milestones (PB 2018-01, September 30, 2018 and PB 2018-01(S), June 20,
2019)

 SMART – Planning Overview

 Planning Modernization Fact Sheet

 USACE Climate Change Adaptation Plan (2015)

 Procedures to Evaluate SLR Change Impacts Responses Adaptation (ETL 1100-2-1 – June 30,
2014)

 Incorporating SLR Change in CW Programs (ER 1100-2-8162 – December 31, 2013).

About halfway through the review, a teleconference was held with USACE, Battelle, and the Panel so that 
USACE could answer any questions the Panel had concerning either the review documents or the 
project. Prior to this teleconference, Battelle submitted 14 panel member questions to USACE. USACE 
was able to provide responses to most of the questions during the teleconference and was able to 
provide written responses to the remaining questions prior to the end of the review. 

A.2 Review of Individual Comments

The Panel was instructed to address the charge questions/discussion points within a charge question 
response form provided by Battelle. At the end of the review period, the Panel produced individual 
comments in response to the charge questions/discussion points. Battelle reviewed the comments to 
identify overall recurring themes, areas of potential conflict, and other overall impressions. At the end of 
the review, Battelle summarized the individual comments into a preliminary list of overall comments and 
discussion points. Each panel member’s individual comments were shared with the full Panel.  

A.3 IEPR Panel Teleconference

Battelle facilitated a teleconference with the Panel so that the panel members could exchange technical 
information. The main goal of the teleconference was to identify which issues should be carried forward 
as Final Panel Comments in the Final IEPR Report and decide which panel member should serve as the 
lead author for the development of each Final Panel Comment. This information exchange ensured that 
the Final IEPR Report would accurately represent the Panel’s assessment of the project, including any 
conflicting opinions. The Panel engaged in a thorough discussion of the overall positive and negative 
comments, added any missing issues of significant importance to the findings, and merged any related 
individual comments. At the conclusion of the teleconference, Battelle reviewed each Final Panel 
Comment with the Panel, including the associated level of significance, and confirmed the lead author for 
each comment. 
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A.4 Preparation of Final Panel Comments

Following the teleconference, Battelle distributed a summary memorandum for the Panel documenting 
each Final Panel Comment (organized by level of significance). The memorandum provided the following 
detailed guidance on the approach and format to be used to develop the Final Panel Comments for the 
Charleston Peninsula Coastal FRM Study IEPR: 

 Lead Responsibility: For each Final Panel Comment, one panel member was identified as the
lead author responsible for coordinating the development of the Final Panel Comment and
submitting it to Battelle. Battelle modified lead assignments at the direction of the Panel. To assist
each lead in the development of the Final Panel Comments, Battelle distributed a summary email
detailing each draft final comment statement, an example Final Panel Comment following the
four-part structure described below, and templates for the preparation of each Final Panel
Comment.

 Directive to the Lead: Each lead was encouraged to communicate directly with the other panel
members as needed and to contribute to a particular Final Panel Comment. If a significant
comment was identified that was not covered by one of the original Final Panel Comments, the
appropriate lead was instructed to draft a new Final Panel Comment.

 Format for Final Panel Comments: Each Final Panel Comment was presented as part of a four-
part structure:

1. Comment Statement (succinct summary statement of concern)

2. Basis for Comment (details regarding the concern)

3. Significance (high, medium/high, medium, medium/low, and low; see description below)

4. Recommendation(s) for Resolution (see descriptions below).

 Criteria for Significance: The following were used as criteria for assigning a significance level to
each Final Panel Comment:

1. High: There is a fundamental issue within study documents or data that will influence the
technical or scientific basis for selection of, justification of, or ability to implement the
recommended plan.

2. Medium/High: There is a fundamental issue within study documents or data that has a
strong probability of influencing the technical or scientific basis for selection of, justification of,
or ability to implement the recommended plan.

3. Medium: There is a fundamental issue within study documents or data that has a low
probability of influencing the technical or scientific basis for selection of, justification of, or
ability to implement the recommended plan.

4. Medium/Low: There is missing, incomplete, or inconsistent technical or scientific information
that affects the clarity, understanding, or completeness of the study documents, and there is
uncertainty whether the missing information will affect the selection of, justification of, or
ability to implement the recommended plan.
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5. Low: There is a minor technical or scientific discrepancy or inconsistency that affects the
clarity, understanding, or completeness of the study documents but does not influence the
selection of, justification of, or ability to implement the recommended plan.

 Guidelines for Developing Recommendations: The recommendation section was to include
specific actions that USACE should consider to resolve the Final Panel Comment (e.g.,
suggestions on how and where to incorporate data into the analysis, how and where to address
insufficiencies, areas where additional documentation is needed).

Battelle reviewed and edited the Final Panel Comments for clarity, consistency with the comment 
statement, and adherence to guidance on the Panel’s overall charge, which included ensuring that there 
were no comments regarding either the appropriateness of the selected alternative or USACE policy. At 
the end of this process, 14 Final Panel Comments were prepared and assembled. There was no direct 
communication between the Panel and USACE during the preparation of the Final Panel Comments. The 
full text of the Final Panel Comments is presented in Section 4.2 of the main report.  

A.5 Final IEPR Report

After concluding the review and preparation of the Final Panel Comments, Battelle prepared a final IEPR 
report (this document) on the overall IEPR process and the IEPR panel members’ findings. Each panel 
member and Battelle technical and editorial reviewers reviewed the IEPR report prior to submission to 
USACE for acceptance. 

A.6 Comment Response Process

As part of Task 6, Battelle will enter the 14 Final Panel Comments developed by the Panel into USACE’s 
DrChecks, a Web-based software system for documenting and sharing comments on reports and design 
documents, so that USACE can review and respond to them. USACE will provide responses (Evaluator 
Responses) to the Final Panel Comments, and the Panel will respond (BackCheck Responses) to the 
Evaluator Responses. All USACE and Panel responses will be documented by Battelle. Battelle will 
provide USACE and the Panel a pdf printout of all DrChecks entries, through comment closeout, as a 
final deliverable and record of the IEPR results. 
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APPENDIX B 
Identification and Selection of IEPR Panel Members for the 
Charleston Peninsula Coastal FRM Study Project 
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B.1 Panel Identification

The candidates for the Independent External Peer Review (IEPR) of the Charleston Peninsula Coastal 
Flood Risk Management (FRM) Study, South Carolina (hereinafter: Charleston Peninsula Coastal FRM 
Study IEPR) Panel were evaluated based on their technical expertise in the following key areas: plan 
formulation/economics, environmental law compliance, hydrology and hydraulic (H&H)/coastal 
engineering, and civil/structural engineering. These areas correspond to the technical content of the 
review documents and overall scope of the Charleston Peninsula Coastal FRM Study project. 

To identify candidate panel members, Battelle reviewed the credentials of the experts in Battelle’s Peer 
Reviewer Database, sought recommendations from colleagues, contacted former panel members, and 
conducted targeted Internet searches. Battelle evaluated these candidate panel members in terms of their 
technical expertise and potential conflicts of interest (COIs). Of these candidates, Battelle chose the most 
qualified individuals, confirmed their interest and availability, and ultimately selected four experts for the 
final Panel. The remaining candidates were not proposed for a variety of reasons, including lack of 
availability, disclosed COIs, or lack of the precise technical expertise required. 

Candidates were screened for the following potential exclusion criteria or COIs. These COI questions 
were intended to serve as a means of disclosure in order to better characterize a candidate’s employment 
history and background. Battelle evaluated whether scientists in universities and consulting firms that are 
receiving USACE-funding have sufficient independence from USACE to be appropriate peer reviewers. 
Guidance in OMB (2004, p. 18) states,  

“…when a scientist is awarded a government research grant through an investigator-initiated, 
peer-reviewed competition, there generally should be no question as to that scientist's ability to 
offer independent scientific advice to the agency on other projects. This contrasts, for example, to 
a situation in which a scientist has a consulting or contractual arrangement with the agency or 
office sponsoring a peer review. Likewise, when the agency and a researcher work together (e.g., 
through a cooperative agreement) to design or implement a study, there is less independence 
from the agency. Furthermore, if a scientist has repeatedly served as a reviewer for the same 
agency, some may question whether that scientist is sufficiently independent from the agency to 
be employed as a peer reviewer on agency-sponsored projects.” 

The term “firm” in a screening question referred to any joint venture in which a firm was involved. It 
applied to any firm that serves in a joint venture, either as a prime or as a subcontractor to a prime. 
Candidates were asked to clarify the relationship in the screening questions. 

Panel Conflict of Interest (COI) Screening Questionnaire for the IEPR of the Charleston 
Peninsula Coastal Flood Risk Management Study, South Carolina 

1. Previous and/or current involvement by you or your firm in the Charleston Peninsula Coastal
Flood Risk Management Study, South Carolina (hereinafter: Charleston Peninsula Coastal FRM
Study) and related projects.

2. Previous and/or current involvement by you or your firm in coastal storm risk management
projects and coastal South Carolina.
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Panel Conflict of Interest (COI) Screening Questionnaire for the IEPR of the Charleston 
Peninsula Coastal Flood Risk Management Study, South Carolina 

3. Previous and/or current involvement by you or your firm in the conceptual or actual design,
construction, or operation and maintenance (O&M) of any projects in the Charleston Peninsula
Coastal FRM Study or related projects.

4. Current employment by the USACE.

5. Previous and/or current involvement with paid or unpaid expert testimony related to the
Charleston Peninsula Coastal FRM Study.

6. Previous and/or current employment or affiliation with the non-Federal sponsors or any of the
following cooperating Federal, State, County, local and regional agencies, environmental
organizations, and interested groups (for pay or pro bono):

 City of Charleston, South Carolina
 Port of Charleston
 Historic Charleston
 Charleston Preservation Society

7. Past, current, or future interests or involvements (financial or otherwise) by you, your spouse, or
your children related to coastal South Carolina.

8. Current personal involvement with other USACE projects, including whether involvement was to
author any manuals or guidance documents for USACE. If yes, provide titles of documents or
description of project, dates, and location (USACE district, division, Headquarters, Engineer
Research and Development Center [ERDC], etc.), and position/role. Please highlight and
discuss in greater detail any projects that are specifically with the Charleston District.

9. Previous or current involvement with the development or testing of models that were used for, or
in support of, the Charleston Peninsula Coastal FRM Study.

Note: Hydrologic Engineering Center-River Analysis System (HEC-RAS) 2D; ADvanced
CIRCulation Model (ADCIRC), Steady State Spectral Wave (STWAVE), SWAN, Generation II
Coastal Risk Model (G2CRM), Regional Economic System (RECONS), IWR-Planning Suite

10. Current firm involvement with other USACE projects, specifically those projects/contracts that are
with the Charleston District. If yes, provide title/description, dates, and location (USACE district,
division, Headquarters, ERDC, etc.), and position/role. Please also clearly delineate the
percentage of work you personally are currently conducting for the Charleston District. Please
explain.

11. Any previous employment by USACE as a direct employee, notably if employment was with the
Charleston District. If yes, provide title/description, dates employed, and place of employment
(district, division, Headquarters, ERDC, etc.), and position/role.

12. Any previous employment by USACE as a contractor (either as an individual or through your
firm) within the last 10 years, notably if those projects/contracts are with the Charleston District. If
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Panel Conflict of Interest (COI) Screening Questionnaire for the IEPR of the Charleston 
Peninsula Coastal Flood Risk Management Study, South Carolina 

yes, provide title/description, dates employed, and place of employment (district, division, 
Headquarters, ERDC, etc.), and position/role. 

13. Previous experience conducting technical peer reviews. If yes, please highlight and discuss any
technical reviews concerning coastal storm risk management), and include the client/agency and
duration of review (approximate dates).

14. Pending, current, or future financial interests in contracts/awards from USACE related to the
Charleston Peninsula Coastal FRM Study.

15. Significant portion of your personal or office’s revenues within the last three years came from
USACE contracts.

16. Significant portion of your personal or office’s revenues within the last three years came from
City of Charleston, South Carolina, contracts.

17. Any publicly documented statement (including, for example, advocating for or discouraging
against) related to the Charleston Peninsula Coastal FRM Study.

18. Participation in relevant prior and/or current Federal studies related to the Charleston Peninsula
Coastal FRM Study.

19. Previous and/or current participation in prior non-Federal studies related to the Charleston
Peninsula Coastal FRM Study.

20. Has your research or analysis been evaluated as part of the Charleston Peninsula Coastal FRM
Study project?

21. Is there any past, present, or future activity, relationship, or interest (financial or otherwise) that
could make it appear that you would be unable to provide unbiased services on this project? If
so, please describe.

Providing a positive response to a COI screening question did not automatically preclude a candidate 
from serving on the Panel. For example, participation in previous USACE technical peer review 
committees and other technical review panel experience was included as a COI screening question. A 
positive response to this question could be considered a benefit. 

B.2 Panel Selection

In selecting the final members of the Panel, Battelle chose experts who best fit the expertise areas and 
had no COIs. Table B-1 provides information on each panel member’s affiliation, location, education, and 
overall years of experience. Battelle established subcontracts with the panel members when they 
indicated their willingness to participate and confirmed the absence of COIs through a signed COI form. 
USACE was given the list of candidate panel members, but Battelle selected the final Panel.  
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Table B-1. Charleston Peninsula Coastal FRM Study IEPR Panel: Summary of Panel Members 

Name Affiliation Location Education P.E. Exp. (yrs) 

Planning Formulator / Economist 

Marvin Feldman Resource Decisions San Francisco, CA  Ph.D., Natural Resource 
Economics  No 39 

Environmental Law Compliance Specialist 

Alane Young Covington Civil & 
Environmental, LLC Gulfport, MS M.S., Geology No 34 

H&H / Coastal Engineer 

David Leone GZA GeoEnvironmental, 
Inc. New York, NY M.S., Civil Engineering Yes 20 

Civil / Structural Engineer 

Robert Chantome Hanson Professional 
Services Inc. Springfield, IL M.S., Civil Engineering Yes 29 

Table B-2 presents an overview of the credentials of the final four members of the Panel and their 
qualifications in relation to the technical evaluation criteria. More detailed biographical information on the 
panel members and their areas of technical expertise is given in Section B.3. 

Table B-2. Charleston Peninsula Coastal FRM Study IEPR Panel: Technical Criteria and Areas of 
Expertise 

Technical Criterion F
el
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an

Y
o
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Planning Formulator / Economist 

Minimum 15 years of demonstrated experience in public works 

M.S. degree or higher in economics

Familiarity with Generation II Coastal Risk Model (G2CRM) 

Two years’ experience in reviewing federal water resource economic documents 

X 

X 

X 

X 

X 
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X 

Experience in the analysis of regional economic development associated with a project, 
discussion of other social effects (OSE) associated with flood risk, as well as OSE 
benefits from reduction in flood risk, and economic justification of projects in accordance 
with current USACE policy for urban flood damages  

Minimum of five years’ experience directly dealing with the USACE six-step planning 
process, which is governed by ER 1105-2-100, Planning Guidance Notebook  
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Table B-2. Charleston Peninsula Coastal FRM Study IEPR Panel: Technical Criteria and Areas of 
Expertise (continued) 

n

e 
m

Technical Criterion F
el
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e to

C
h

an

X 

Environmental Law Compliance Specialist 

Biological or environmental background X 

Familiarity with the project area and environmental impact analysis and mitigation X 

Knowledgeable in impacts on marine and terrestrial ecology of coastal regions of the 
south-Atlantic coast of North America X 

H&H / Coastal Engineer 

Registered Professional Engineer 

X 

M.S. degree or higher in engineering X 

Familiarity with USACE application of risk and uncertainty analyses in hurricane and 
coastal storm risk management projects X 

X 

Civil / Structural Engineer 

Registered Professional Engineer X 

Minimum of 10 years of experience in civil engineering and specifically the design of 
coastal storm risk management structures X 

X 

Experience with floodwall and levee design X 
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Very familiar with USACE plan formulation process, procedures, and standards as it 
relates to hurricane and coastal storm risk management projects 

At least 15 years of experience directly related to water resources environmental  
evaluation or review and the National Environmental Policy Act (NEPA) process and 
analysis 

X 

Minimum of 10 years of experience in coastal and hydraulic engineering, or a professor 
from academia with extensive background in coastal processes and hydraulic theory and 
practice  

Expertise in the field of coastal storm surge and storm wave modeling, specifically with 
the use of coupled ADCIRC, STWAVE, and SWAN numerical models 

Familiarity with USACE engineering manuals, circulars, technical letters, and regulations  
on design, analysis, and implementation of coastal storm risk management projects 

X 



Charleston Peninsula Coastal FRM Study IEPR | Final IEPR Report 

B.3 Panel Member Qualifications

Detailed biographical information on each panel member’s credentials, qualifications, and area of 
technical expertise is provided in the following paragraphs. 

Name 

Role 

Affiliation 

Marvin Feldman, Ph.D. 

Planning Formulator / Economist 

Resource Decisions 

 

   

  

 

 

 

  

 

Dr. Feldman, an independent consultant and principal economist at Resource Decisions, has more than 
39 years of experience in water resource and environmental economics. He earned his M.S. in water 
resource management in 1969 and a Ph.D. in natural resource economics in 1979 from the University of 
Wisconsin.  

Dr. Feldman is experienced in the evaluation and conduct of complex multi-objective public works 
projects with high public and interagency interests, including flood risk analysis. For the U.S. Department 
of Energy, he worked on developing a multi-attributable site selection model for evaluating risks of 
alternative sites for the Preliminary Nevada High-level Nuclear Waste Siting Analysis. For the Smith Lake 
Improvement and Stakeholder Association (SLISA), Alabama, he provided economic evaluation of 
alternative costs and benefits of municipal and industrial, navigation, recreation, and hydroelectric water 
uses and non-power evaluations for recreation, property values flood control, navigation, and erosion 
control to support SLISA’s negotiations with the Federal Energy Regulatory Commission and Alabama 
Power. As a member of IEPR teams, he reviewed Civil Works flood planning and economic issues related 
to the projects throughout the United States and reviewed the G2CRM model before its use in projects. 
Dr. Feldman is familiar with the USACE plan formulation process, procedures, and standards as they 
relate to flood risk management and has more than 10 years of demonstrable experience dealing directly 
with the USACE six-step planning process, governed by Engineer Regulation (ER) 1105-2-100, Planning 
Guidance Notebook. Most notably, he applied the six-step process to his work on the USACE/Bureau of 
Reclamation Central Arizona Water Control Study, a flood control and dam safety study involving the 
consideration of feasibility alternatives and the selection of preferred alternatives. 

Dr. Feldman has experience related to the economic evaluation of traditional National Economic 
Development (NED) plans, including his participation in a University of Wisconsin test team that helped 
develop the original U.S. Water Resources Council Principles and Guidelines. In conjunction with the 
USACE/Bureau of Reclamation Central Arizona Water Control Study, he designed a multi-attribute utility 
analysis framework for selecting preferred alternatives. This framework included flood risk management 
and National Ecosystem Restoration (NER) attributes and structured the tradeoffs among hundreds of 
alternative plans with regard to these and other attributes. The framework allowed the specification of 
minimum and maximum acceptable attribute values. Identification of attributes and the importance of 
weighting these attributes was a key aspect of the public involvement program. By focusing the public 
involvement on NER and flood control, as well as other key attributes, the plan selection process was 
more cooperative and less competitive. While working as a consultant to the USACE Sacramento District, 
he developed and applied a methodology for the cost-effectiveness and incremental analysis of 
alternative mitigation measures to enhance the habitat of the endangered winter-run salmon on the 
Sacramento River. 
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Dr. Feldman has a strong working knowledge of USACE economic benefit calculations. Throughout his 
career, he has conducted studies requiring economic benefit analysis for flood risk management. He 
served as planner/economics reviewer in the IEPR for the Institute for Water Resources (IWR) Planning 
Suite II as part of its certification process. He evaluated the state-of-the-art municipal and industrial water 
conservation benefit evaluation techniques for the California Urban Water Conservation Council 
(CUWCC) and identified promising methods for application by CUWCC member water agencies in 
evaluating their conservation options. His advanced expertise and extensive experience in flood damage 
analysis and in risk and decision analysis are reflected in his work on such studies as the Smith Lake-
Black Warrior River (Alabama) benefit-cost analysis of lake levels, the calculation of cost-benefit tradeoffs 
for the North Fork of the Feather River (Pacific Gas and Electric, California), and an economic analysis of 
agricultural diversion alternatives for the Glenn-Colusa Irrigation District (California).  

Dr. Feldman is also familiar with methodologies for estimating damages, including the Hydrologic 
Engineering Center–Flood Damage Analysis (HEC-FDA) software. His familiarity with HEC-FDA includes 
his knowledge of inputs, assumptions, calculations, and results attributed to the program. He has applied 
his knowledge of USACE flood risk management and damage calculations/analysis in his work as 
economist/planner on the USACE/Bureau of Reclamation Central Arizona Water Control Study. Other 
studies requiring the assessment of risk and damage included the aforementioned Preliminary Nevada 
High-level Nuclear Waste Siting Analysis and the SLISA studies. 

Name 

Role 

Affiliation 

Alane Young, RPG 

Environmental Law Compliance Specialist 

Covington Civil & Environmental, LLC 

 

   

 

 
 

 

 

 

 

 

  

Ms. Young is a project manager/senior geologist at Covington Civil & Environmental, LLC. She earned 
her M.S. in geology from Mississippi State University in 1986 and is a registered professional geologist 
(RPG) in Mississippi. She has 34 years of experience in managing environmental projects. Her key 
responsibilities throughout her career have been preparing National Environmental Policy Act (NEPA) 
environmental documentation, including categorical exclusions and environmental assessments (EAs), 
and assisting in the preparation of environmental impact statements (EISs). Her expertise also includes 
performing Phase I and Phase II environmental site assessments (ESAs), site characterizations, soil and 
groundwater remediation projects, wetland delineations, and environmental permitting.  

Ms. Young is an expert in compliance with environmental laws, policies, and regulations. She served as 
the environmental science/NEPA expert for the Integrated Draft Feasibility Study and Environmental 
Impact Statement (FS/EIS), Pearl River Basin, Mississippi, Federal Flood Risk Management Project, 
Hinds and Rankin Counties, Mississippi, in 2018. She also served as the environmental law compliance 
specialist for the USACE IEPR of the Bartons Creek Watershed, Lebanon, Tennessee, Continuing 
Authorities Program, Section 205, Flood Risk Management Feasibility Report (FR) in 2019. Her 
responsibility for both projects was to review the draft FS/EIS and the FR for compliance with Council on 
Environmental Quality regulations for implementing NEPA, and specifically compliance with all pertinent 
acts and executive orders. 

Ms. Young has experience with water resource environmental evaluation and review. She worked as a 
hydrogeologist in the Beaufort office of the South Carolina Water Resources Commission, as part of a 
team studying the impacts of salt-water intrusion into the Floridan aquifer. She has been integrally 
involved in ecosystem and water resource project development, planning, permitting, implementation, 
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management, and monitoring of Mississippi’s Natural Resource Damage Assessment (NRDA) Early 
Restoration Phases I, III, and IV projects, with over $100 million in projects funded. She works with the 
Mississippi Deep Water Horizon Trustee Implementation Group to develop NRDA restoration projects for 
NRDA settlement monies in accordance with the Programmatic Damage Assessment and Restoration 
Plan and Programmatic EIS. Following Hurricane Katrina in 2005, Ms. Young was responsible for NEPA 
compliance for 21 Hurricane Katrina disaster recovery projects (funded by the Federal Emergency 
Management Agency (FEMA) and the U.S. Department of Housing and Urban Development) across the 
Mississippi Gulf Coast, and she was task lead for NEPA environmental compliance for the Galveston 
County (Texas) Housing Assistance Program Round 2 for Hurricane Ike. These disaster recovery projects 
required preparation of NEPA EAs and in some cases included Phase I ESAs, Phase II ESAs, and 
environmental remediation. 

Ms. Young is familiar with U.S. Fish and Wildlife Service (USFWS) Habitat Evaluation Procedures and 
other methods of determining non-monetary values of fish and wildlife resources and evaluating 
suitability, assessing habitat impacts, and formulating mitigation. She was actively involved in the 
development of the Grand Bay National Estuarine Research Reserve/National Wildlife Refuge Land 
Acquisition and Habitat Management project. The project consisted of acquisition of up to 8,000 acres 
and land management of up to 17,500 acres. Historic project development included Habitat Equivalency 
Analysis (HEA) to determine the marsh benefits from acquisition and management actions. Monitoring 
data were collected to assess project success using the USFWS Rapid Assessment Metrics to Enhance 
Wildlife Habitat and Biodiversity within Southern Open Pine Ecosystems, which includes metrics on wet 
longleaf and slash pine flatwoods and savannas. 

Ms. Young was also actively involved in the development of the Hancock County Marsh Living Shoreline 
Project, which includes the construction of approximately 6 miles of breakwater (Living Shoreline) and the 
creation of 46 acres of subtidal reef and 46 acres of marsh. Project development included HEA to 
determine marsh benefits resulting from reduced shoreline erosion and the creation of marsh. Project 
development also included Resource Equivalency Analysis to determine the biomass of secondary 
productivity that will result from the colonization of the breakwater, establishment of the living 
shoreline/reef, and colonization of the subtidal reef. Monitoring data will be collected to assess project 
success. 

Name 

Role 

Affiliation 

David Leone, P.E., C.F.M. 

H&H / Coastal Engineer 

GZA GeoEnvironmental, Inc. 

 

   

 

 

 

 

 
  

 

 

 

  

 

 

Mr. Leone is a civil engineer with GZA GeoEnvironmental, Inc. who specializes in flood hazard analysis, 
hazard risk management, and hydrodynamic modeling. He has over 20 years of experience, is a licensed 
professional engineer in four states (New York, Massachusetts, Connecticut, and Rhode Island), and is a 
Certified Floodplain Manager. Mr. Leone earned a M.S. in civil engineering from the University of 
Massachusetts-Lowell in 1998 and his B.S. from Worcester Polytechnic Institute in 1996. 

Mr. Leone’s flood hazard assessment and hazard risk management expertise includes hazard 
vulnerability assessments focusing on surface water hydrology, statistical hydrologic analysis for risk-
informed decision-making, open-channel hydraulics, and two- and three-dimensional hydrodynamics. He 
has extensive experience with analysis of both riverine and coastal environments, including the combined 
effects of stormwater, groundwater, and riverine and coastal flood mechanisms. For energy utilities 
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responding to the Nuclear Regulatory Commission (NRC), Mr. Leone was the Principal-in-Charge for the 
conduct of flood hazard assessment and mitigation studies for 35% of the U.S. nuclear power fleet, 
including riverine sites in New York, Vermont, Pennsylvania, Virginia, Illinois, Mississippi, Louisiana, and 
Arkansas. Coastal site locations were also studied throughout the Northeast (New England and New 
York), Mid-Atlantic (New Jersey to Virginia), Gulf Coast (Louisiana), and Great Lakes (Lake Ontario, Lake 
Michigan). Similar to all climate change and flood hazard studies, this project involved (a) evaluation of 
the climate regime, sea level rise, and meteorological storm parameters; (b) flood characterization and 
inundation modeling for coastal and riverine flood hazards and development of flood duration, flow 
velocities, hydrodynamic, and hydrostatic impact loads; (c) vulnerability assessment (comparison of re-
evaluated hazards to current design bases), and (d) development of mitigation strategy concepts and 
stakeholder communication. 

For the NRC flood risk assessment noted above, Mr. Leone evaluated coastal sites along the 
U.S. Atlantic and Gulf of Mexico coastlines using a combination of deterministic and probabilistic 
techniques to estimate the re-evaluated flood hazards. This included 2-D modeling using the 
SWAN+ADCIRC coupled circulation and wave models. Computer simulations used high-performance 
cluster computer centers. Probabilistic analyses were applied for certain sites to support a risk-informed 
flood re-evaluation approach, through annual exceedance probabilities (AEPs) of 1E-06. In performing 
these probabilistic storm surge analyses, Mr. Leone also applied USACE and other industry-standard 
methods to quantify risk and estimate error and uncertainty. Mr. Leone was co-author of the presentation, 
“Assessment of Epistemic Uncertainty for Probabilistic Storm Surge Hazard Assessment using a Logic 
Tree Approach,” presented at the 4th Annual Probabilistic Flood Hazard Assessment Workshop 
sponsored by the NRC. 

Mr. Leone’s expertise includes simulation of rainfall/runoff and hydrodynamic processes, hydraulic 
structures, and mapping using state-of-the practice computer software and geographic information 
systems (GIS). Mr. Leone is well-versed in several hydrologic computer applications, including the 
HEC-Hydrologic Modeling System, HEC-RAS, ADvanced CIRCulation (ADCIRC) model, SWAN, EPA’s 
Storm Water Management Model, and FLO-2D, and has also developed site-specific computer models for 
both watershed and reservoir-specific water balance simulation.  

As part of the Lower Manhattan Coastal Resiliency project, Mr. Leone is leading the development of a 
coastal hydrodynamic modeling and H&H analysis, as well as preparing a coastal risk assessment, to 
justify the top elevation of a proposed rehabilitated wharf/sea wall in Battery Park. 

Name 

Role 

Affiliation 

Robert Chantome, P.E. 

Civil / Structural Engineer 

Hanson Professional Services Inc. 

 

   

 

 
 

 

 
 

Mr. Chantome has worked for 29 years as a geotechnical and structural engineer. His experience 
includes development of geotechnical investigation programs; geotechnical design of slopes and 
foundations; structural design of retaining walls, floodwalls, hydraulic structures, and gates; and 
geotechnical and seismic design of slopes and foundations. In addition, he performs foundation analyses, 
scour potential evaluations, and seismic engineering services. He is well-versed in the use of a variety of 
computer software programs, including AutoCAD, GROUP, GEOPAK, and InRoads. Mr. Chantome holds 
both a B.S. (1989) and M.S. (1990) in civil engineering from the University of Illinois-Urbana, and is a 
professional engineer in Kentucky, Iowa, and Missouri. In Illinois, he is a registered structural engineer. 
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Mr. Chantome served as the structural/geotechnical engineer for a flood protection system for the West 
Side Phase I project in Cedar Rapids, Iowa, during which he completed structural and foundation design 
for 850 feet of permanent T-type floodwall founded on battered H-piles with a sheet pile cutoff wall. He 
also completed constructability assessments for a wall under an arch bridge with 1-inch clearance 
between the low chord and the top of the wall. 

For the Nature Conservancy’s Emiquon Preserve Water Control Structure Planning, Design and 
Construction Services in Illinois, Mr. Chantome was the lead structural engineer responsible for design of 
a water control structure within the net levee section, pedestrian bridge, and appurtenant sampling 
structures, which included the design of pump discharge penetrations and the riser structure wall, outlet 
channel improvements, integrated foundations for cranes on top of the water control structure, and sheet-
pile cut-off walls and numerous other components to enhance the management of the 5,200-acre 
wetlands/fisheries restoration project. The wetland restoration area is surrounded by a 20-foot-high levee, 
and the water control structure and pump station are critical for managing water levels for the aquatic 
ecosystem. 

For USACE’s New Orleans District’s Task Force Guardian Hurricane Protection Restoration project, 
Mr. Chantome provided geotechnical engineering expertise for monitoring and recording quality control 
and quality assurance (QA/QC) test results on multiple levee and flood gate construction projects in 
Plaquemines Parish, Louisiana. Also, for the USACE New Orleans District, he was a geotechnical/ 
structural engineer for the West Closure Complex, Plaquemines Parish, providing design, review, and QA 
to the support team. Further, for the USACE New Orleans District’s Task Force Hope Cost Estimate 
Study, Mr. Chantome served as a geotechnical engineer on a multidisciplinary team responsible for 
preparing a cost estimate of all Hurricane Protection System projects in Southeast Louisiana following 
Hurricane Katrina and also served on a Lake Pontchartrain and Vicinity Levee Value Engineering 
Workshop. He was the geotechnical engineer on a multidisciplinary team that proposed value engineering 
alternatives for four levee and floodwall projects along the south shore of Lake Pontchartrain. 

For the Illinois Department of Natural Resources Stratton Lock and Dam project, Mr. Chantome served as 
the lead structural engineer for the lock wall extension and as civil/structural engineer for the replacement 
flow control gate structure. The project improved three main components of the existing lock and dam 
facility: the boat lock was extended in the downstream direction on the river to double the current locking 
capacity; a new flow control gate structure upstream replaced the existing structure; and the berm on the 
west side of the Fox River was rehabilitated to correct erosion problems. The new gate structure required 
staged construction with temporary and permanent channel modifications to maintain the flow of the Fox 
River throughout construction, reducing the risk of upstream flooding. 

For USACE, St. Paul District, Mr. Chantome provided geotechnical and civil engineering support for the 
design documentation report (design and analysis computations) for 8 miles of roads adjacent to Devil’s 
Lake, North Dakota, that were impounding water due to the flooding of Devil’s Lake. He completed the 
design of the alignments and features and documented the design analysis, including designing an 
embankment to minimize future construction costs. Mr. Chantome also assisted in developing standards 
for utility and infrastructure features crossing the embankments. 
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Charge Questions and Guidance to the Panel Members for the 
Independent External Peer Review (IEPR) of the Charleston Peninsula 
Coastal Flood Risk Management Study, South Carolina 

This is the final Charge to the Panel for the Charleston Peninsula Coastal FRM Study IEPR. This 
final Charge was submitted to USACE as part of the final Work Plan, originally submitted on 

February 27, 2020. The dates and page counts in this document have not been updated to match 
actual changes made throughout the project. 

BACKGROUND 

The Charleston Peninsula is approximately 8 square miles, located between the Ashley and Cooper 
Rivers. The two rivers join off the Battery in Charleston to form Charleston Harbor. The Charleston Harbor 
is a natural tidal estuary sheltered from the Atlantic Ocean by barrier islands. The Charleston Peninsula is 
the historic core and urban center of the City of Charleston and is home to 38,000 people. The shoreline 
of the peninsula has undergone dramatic changes, predominantly by landfilling of the intertidal zone. 
Early maps show that over one-third of the present-day peninsula has been “reclaimed.” 

The Charleston Peninsula experiences coastal storm surge inundation that adversely affects the 
economic sustainability of Charleston, places populations at risk, and limits or completely restricts access 
to critical facilities, emergency services, and evacuation routes. Relative sea level rise is expected to 
exacerbate the impacts of coastal storm surge flooding over time. 

The problems identified for the study include effects resulting from coastal storm surge inundation, posing 
a damage risk to structures and contents and a risk to human health and safety. Based on historical 
storm events, there is a minimal risk to loss of life. Identified study risks include the use of existing 
information, assumptions regarding subsurface conditions, locations of underground utilities, and future 
improvements to the Port of Charleston. All study risks are considered low risk and typical of feasibility 
studies at the beginning of the study. 

OBJECTIVES 

The objective of this work is to conduct an independent external peer review (IEPR) of the Charleston 
Peninsula Coastal Flood Risk Management Study, South Carolina (hereinafter: Charleston Peninsula 
Coastal FRM Study IEPR) in accordance with the Department of the Army, U.S. Army Corps of Engineers 
(USACE), Water Resources Policies and Authorities’ Review Policy for Civil Works (Engineer Circular 
[EC] 1165-2-217, dated February 20, 2018), and the Office of Management and Budget’s (OMB’s) Final 
Information Quality Bulletin for Peer Review (December 16, 2004). Peer review is one of the important 
procedures used to ensure that the quality of published information meets the standards of the scientific 
and technical community. Peer review typically evaluates the clarity of hypotheses, validity of the 
research design, quality of data collection procedures, robustness of the methods employed, 
appropriateness of the methods for the hypotheses being tested, extent to which the conclusions follow 
from the analysis, and strengths and limitations of the overall product. 

The purpose of the IEPR is to “assess the adequacy and acceptability of the economic and environmental 
assumptions and projections, project evaluation data, economic analyses, environmental analyses, 
engineering analyses, formulation of alternative plans, methods for integrating risk and uncertainty, 
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models used in evaluation of economic or environmental impacts, and any biological opinions” (EC 1165-
2-217; p. 39) for the decision documents. The IEPR will be limited to technical review and will not involve
policy review. The IEPR will be conducted by subject matter experts (i.e., IEPR panel members) who
meet the technical criteria and areas of expertise required for and relevant to the project.

The Panel will be “charged” with responding to specific technical questions as well as providing a broad 
technical evaluation of the overall project. Per EC 1165-2-217 (p. 41), review panels should identify, 
explain, and comment upon assumptions that underlie all the analyses, as well as evaluate the 
soundness of models, surveys, investigations, and methods. Review panels should be able to evaluate 
whether the interpretations of analysis and the conclusions based on analysis are reasonable. Reviews 
should focus on assumptions, data, methods, and models. The panel members may offer their opinions 
as to whether there are sufficient analyses upon which to base a recommendation.  

DOCUMENTS PROVIDED 

The following is a list of documents, supporting information, and reference materials that will be provided 
for the review. The review assignments for the panel members may vary slightly according to discipline. 

Subject Matter Experts 

Review Documents 
No. of 

Review 
Pages 

Planning
Formulator/
Economist 

Environmental 
Law 

Compliance
Specialist 

Hydrology and 
Hydraulic/

Coastal 
Engineer 

Civil/ 
Structural 
Engineer 

Charleston Peninsula, South 
Carolina: A Coastal Flood Risk 
Management Study 

506 506 506 506 506 

Appendix A: Plan Formulation 88 88 88 88 88 

Appendix B: Engineering 1288 1288 1288 

Appendix C: Economics 125 125 

Appendix D: Environmental 622 622 

Appendix E: Real Estate Plan 37 37 

Total Number of Review Pages 2866 719 1253 1882 1882 

Public Review Commentsa,b 200 200 200 200 200 
a USACE will submit public comments to Battelle who will in turn submit to the IEPR Panel. 
b The Public Comment Page count was not included in the overall Review Pages due to the hours being considered 
separately and Options 1 or 3 being implemented if they increase. 
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Documents for Reference 

 Review Policy for Civil Works, (EC 1165-2-217, February 20, 2018)
 Office of Management and Budget’s Final Information Quality Bulletin for Peer Review (December 16,

2004)
 Foundations of SMART Planning
 Feasibility Study Milestones (PB 2018-01, September 30, 2018; PB 2018-01(S), June 20, 2019)
 SMART – Planning Overview
 Planning Modernization Fact Sheet
 USACE Climate Change Adaptation Plan (2015)
 ETL 1100-2-1 – Procedures to Evaluate SLR Change Impacts Responses Adaptation
 ER 1100-2-8162 – Incorporating SLR Change in CW Programs.

SCHEDULE & DELIVERABLES 

This schedule is based on the receipt date of the final review documents and may be revised if review 
document availability changes. This schedule may also change due to circumstances out of Battelle’s 
control such as changes to USACE’s project schedule and unforeseen changes to panel member and 
USACE availability. As part of each task, the panel member will prepare deliverables by the dates 
indicated in the table (or as directed by Battelle). All deliverables will be submitted in an electronic format 
compatible with Microsoft® Word (Office 2003). 

Task Action Due Date 

Meetings 

Review 

Subcontractors complete mandatory Operations Security (OPSEC) 
training 

Battelle sends review documents to panel members 

Battelle convenes kick-off meeting with panel members 

Battelle convenes kick-off meeting with USACE and panel 
members 

Battelle convenes mid-review teleconference for panel members to 
ask clarifying questions of USACE 

Panel members complete their individual reviews 

Battelle provides talking points for Panel Review Teleconference to 
panel members 

Battelle convenes Panel Review Teleconference 

Battelle provides Final Panel Comment templates and instructions 
to panel members 

Panel members provide draft Final Panel Comments to Battelle 

Battelle provides feedback to panel members on draft Final Panel 
Comments; panel members revise Final Panel Comments 

Panel finalizes Final Panel Comments 

4/11/2020 

4/21/2020 

4/22/2020 

4/23/2020 

5/4/2020 

5/19/2020 

5/21/2020 

5/22/2020 

5/26/2020 

6/2/2020 

6/3/2020-
6/9/2020 

6/10/2020 
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Task Action Due Date 

Public 
Comment 
Review 

Comment 
Response 
Process 

Battelle receives public comments from USACE (estimated) 

Battelle sends public comments to Panel 

Panel completes its review of public comments 

Battelle and Panel review the Panel's responses to the charge 
question regarding the public comments 

Panel drafts Final Panel Comment for public comments, if 
necessary 

Panel finalizes Final Panel Comment regarding public comments, if 
necessary 

Battelle provides Final IEPR Report to panel members for review 

Panel members provide comments on Final IEPR Report 

*Battelle submits Final IEPR Report to USACE

USACE Planning Center of Expertise (PCX) provides decision on 

Battelle inputs Final Panel Comments to Design Review and 
Checking System (DrChecks) and provides Final Panel Comment 

Battelle convenes teleconference with Panel to review the Comment 
Response process 

USACE Project Delivery Team (PDT) provides draft Evaluator 
Responses to USACE PCX for review 

USACE PCX reviews draft Evaluator Responses and works with 
USACE PDT regarding clarifications to responses, if needed 

USACE PCX provides draft PDT Evaluator Responses to Battelle 

Battelle provides draft PDT Evaluator Responses to panel members 

Panel members provide draft BackCheck Responses to Battelle  

Battelle convenes teleconference with panel members to discuss 
draft BackCheck Responses 

Battelle convenes Comment Response Teleconference with panel 
members and USACE 

USACE inputs final PDT Evaluator Responses to DrChecks 

Battelle provides final PDT Evaluator Responses to panel members 

Panel members provide final BackCheck Responses to Battelle  

Battelle inputs panel members' final BackCheck Responses to 
DrChecks 

*Battelle submits pdf printout of DrChecks project file

5/28/2020 

6/1/2020 

6/4/2020 

6/5/2020 

6/9/2020 

6/11/2020 

6/15/2020 

6/17/2020 

6/19/2020 

6/26/2020 

6/30/2020 

6/30/2020 

7/15/2020 

7/21/2020 

7/22/2020 

7/24/2020 

7/29/2020 

7/30/2020 

7/31/2020 

8/7/2020 

8/10/2020 

8/13/2020 

8/14/2020 

8/17/2020 
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Task Action Due Date 

ADM Agency Decision Milestone (ADM) Meeting 10/1/2020 

Contract End/Delivery Date 1/19/2021 

 

    

   

   

   
 

 
 

 

 

 

 
 

 

 
 

* Deliverables
** Battelle will provide public comments to panel members after they have completed their individual reviews of the

project documents to ensure that the public comment review does not bias the Panel’s review of the project 
documents. 

CHARGE FOR PEER REVIEW 

Members of this IEPR Panel are asked to determine whether the technical approach and scientific 
rationale presented in the decision documents are credible and whether the conclusions are valid. The 
Panel is asked to determine whether the technical work is adequate, competently performed, and 
properly documented; satisfies established quality requirements; and yields scientifically credible 
conclusions. The Panel is being asked to provide feedback on the economic, engineering, environmental 
resources, and plan formulation. The panel members are not being asked whether they would have 
conducted the work in a similar manner. 

Specific questions for the Panel (by report section or appendix) are included in the general charge 
guidance, which is provided below. 

General Charge Guidance 

Please answer the scientific and technical questions listed below and conduct a broad overview of the 
decision documents. Please focus your review on the review materials assigned to your discipline/area of 
expertise and technical knowledge. Some sections have no questions associated with them; however, 
you may still comment on them. Please feel free to make any relevant and appropriate comment on any 
of the sections and appendices you were asked to review. In addition, please note that the Panel will be 
asked to provide an overall statement related to 2 and 3 below per USACE guidance (EC 1165-2-217). 

1. Your response to the charge questions should not be limited to a “yes” or “no.” Please provide
complete answers to fully explain your response.

2. Assess the adequacy and acceptability of the economic and environmental assumptions and
projections, project evaluation data, and any biological opinions of the project study.

3. Assess the adequacy and acceptability of the economic analyses, environmental analyses,
engineering analyses, formulation of alternative plans, methods for integrating risk and
uncertainty, and models used in evaluating economic or environmental impacts of the proposed
project.

4. If appropriate, offer opinions as to whether there are sufficient analyses upon which to base a
recommendation.

5. Identify, explain, and comment upon assumptions that underlie all the analyses, as well as
evaluate the soundness of models, surveys, investigations, and methods.
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6. Evaluate whether the interpretations of analysis and the conclusions based on analysis are
reasonable.

7. Please focus the review on assumptions, data, methods, and models.

Please do not make recommendations on whether a particular alternative should be implemented, or 
whether you would have conducted the work in a similar manner. Also, please do not comment on or 
make recommendations on policy issues and decision making. Comments should be provided based on 
your professional judgment, not the legality of the document.  

1. If desired, panel members can contact one another. However, panel members should not
contact anyone who is or was involved in the project, prepared the subject documents, or was
part of the USACE Agency Technical Review (ATR).

2. Please contact the Battelle Project Manager Lynn McLeod; mcleod@battelle.org for requests or
additional information.

3. In case of media contact, notify the Battelle Project Manager, Lynn McLeod
(mcleod@battelle.org) immediately.

4. Your name will appear as one of the panel members in the peer review. Your comments will be
included in the Final IEPR Report but will remain anonymous.

Please submit your comments in electronic form to the Project Manager, no later than 10 pm ET by the 
date listed in the schedule above. 
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Independent External Peer Review of the Charleston Peninsula  
Coastal Flood Risk Management Study, South Carolina 

Charge Questions and Relevant Sections as Supplied by USACE 

The following Review Charge to Reviewers outlines the objectives of the Independent External Peer 
Review (IEPR) for the subject study and identifies specific items for consideration for the IEPR Review 
Panel. 

The objective of the IEPR is to obtain an independent evaluation of whether the interpretations of analysis 
and conclusions based on analysis are reasonable for the subject study. The IEPR Review Panel is 
requested to offer a broad evaluation of the overall study decision document in addition to addressing the 
specific technical and scientific questions included in the Review Charge. The Review Panel has the 
flexibility to bring important issues to the attention of decision makers, including positive feedback or 
issues outside those specific areas outlined in the Review Charge. The Review Panel can use all 
available information to determine what scientific and technical issues related to the decision document 
may be important to raise to decision makers. This includes comments received from agencies and the 
public as part of the public review process. 

The Panel review is to focus on scientific and technical matters, leaving policy determinations for USACE 
and the Army. The Panel should not make recommendations on whether a particular alternative should 
be implemented or present findings that become “directives” in that they call for modifications or 
additional studies or suggest new conclusions and recommendations. In such circumstances the Review 
Panel would have assumed the role of advisors as well as reviewers, thus introducing bias and potential 
conflict in their ability to provide objective review. 

Panel review comments are to be structured to fully communicate the Panel’s intent by including the 
comment, why it is important, any potential consequences of failure to address, and suggestions on how 
to address the comment.  

The Review Panel is asked to consider the following items as part of its review of the decision document 
and supporting materials. 

Broad Evaluation Charge Questions 

1. Is the need for and intent of the decision document clearly stated?

2. Does the decision document adequately address the stated need and intent relative to scientific and
technical information?

3. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
project evaluation data used in the study analyses.

4. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
economic, environmental, social, and engineering assumptions that underlie the study analyses.

5. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
economic, environmental, social, and engineering methodologies, analyses, and projections.
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6. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
models used in the evaluation of existing and future without-project conditions and of economic or
environmental impacts of alternatives.

7. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
methods for integrating risk and uncertainty.

8. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
formulation of alternative plans and the range of alternative plans considered.

9. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
quality and quantity of the surveys, investigations, and engineering sufficient for conceptual design of
alternative plans.

10. Given the need for and intent of the decision document, assess the adequacy and acceptability of the
overall assessment of significant environmental impacts, social justice, and any biological analyses.

11. Evaluate whether the interpretations of analysis and the conclusions based on analysis are
reasonable.

12. Assess the considered and tentatively selected alternatives from the perspective of systems,
including systemic aspects being considered from a temporal perspective, including the potential
effects of climate change.

13. For the tentatively selected plan, assess whether the models used to assess life safety hazards are
appropriate.

14. For the tentatively selected plan, assess whether the assumptions made for the life safety hazards
are appropriate.

15. For the tentatively selected plan, assess whether the quality and quantity of the surveys,
investigations, and engineering are sufficient for a concept design considering the life safety hazards
and to support the models and assumptions made for determining the hazards.

16. For the tentatively selected plan, assess whether the analysis adequately addresses the uncertainty
and residual risk given the consequences associated with the potential for loss of life for this type of
project.
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Battelle Summary Charge Questions to the Panel Members1

Summary Questions 

17. Please identify the most critical concerns (up to five) you have with the project and/or review
documents. These concerns can be (but do not need to be) new ideas or issues that have not
been raised previously.

18. Please provide positive feedback on the project and/or review documents.

Public Comment Questions  

19. Do the public comments raise any additional discipline-specific technical concerns with regard to
the overall report?

1 Questions 17 through 19 are Battelle-supplied questions and should not be construed or considered part of the list of USACE-
supplied questions. These questions were delineated in a separate appendix in the final Work Plan submitted to USACE. 
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APPENDIX D 
Conflict of Interest Form 
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Conflicts of Interest Questionnaire 
Independent External Peer Review 

Charleston Peninsula Coastal Flood Risk Management Study, Charleston, South Carolina 

The purpose of this document is to help the U.S. Anny Corps of Engineers identify potential 
organizational conflicts of interest on a task order basis as early in the acquisition process as 

possible. Complete the questionnaire with background information and fully disclose relevant 
potential conflicts of interest. Substantial details are not necessary; USA CE will examine 
additional information if appropriate. Affirmative answers will not disqualify your firm from 
this or future procurements. 

NAME OF FIRM: Battelle Memorial Institute Corporate Operations 
REPRESENTATIVE'S NAME: Courtney Brooks 
TELEPHONE: 614-424-5623 
ADDRESS: 505 King A venue, Columbus, Ohio 43201 
EMAIL ADDRESS: brookscl@battelle.org 

I. INDEPENDENCE FROM WORK PRODUCT. Has your firm been involved in any aspect of 
the preparation of the subject study report and associated analyses (field studies, report writing, 

supporting research etc.) No Yes (if yes, briefly describe): 

II. INTEREST IN STUDY AREA OR OUTCOME. Does your firm have any interests or 

holdings in the study area, or any stake in the outcome or recommendations of the study, or any 
affiliation with the local sponsor? No Yes (if yes, briefly describe): 

III. REVIEWERS. Do you anticipate that all expert reviewers on this task order will be selected 

from outside your firm? No Yes (if no, briefly describe the difficulty in identifying outside 
reviewers): 

IV. AFFILIATION WITH PARTIES THAT MAY BE INVOLVED WITH PROJECT 
IMPLEMENTATION. Do you anticipate that your firm will have any association with parties 
that may be involved with or benefit from future activities associated with this study, such as 
project construction? No Yes (if yes, briefly describe): 

V. ADDITIONAL INFORMATION. Report relevant aspects of your firm 's background or 

present circumstances not addressed above that might reasonably be construed by others as 
affecting your firm 's judgment. Please include any information that may reasonably: impair 
your firm's objectivity; skew the competition in favor of your firm; or allow your firm unequal 

access to nonpublic information. 
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No additional information to report. 

January 22, 2020 

Courtney Brooks Date 
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