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Executive Summary

This report provides the results of an Independent External Peer Review (IEPR) that assessed the doc-
uments associated with the Preliminary Draft Detailed Project Report and Environmental Assessment for
the Village of Hatch (the Project) prepared by the Albuquerque District of the US Army Corps of Engineers
(USACE).

Project Background

The Village of Hatch is located in the northwest corner of Dofia Ana County, New Mexico, near the Rio
Grande and is approximately 35 miles northwest of Las Cruces, New Mexico, at the intersection of US
Highway 85 and state Highway 26. It is located within the Rio Grande floodplain, bounded to the north by
the north-south aligned Caballo Mountains and the Sierra de Las Uvas mountains.

The entire village is in the 1-percent chance exceedance floodplain. Significant flooding occurred in
August 1988 and 1992 with up to 2 feet of water in the streets, causing substantial damage to residences,
businesses, and crops. Flows from Spring Canyon trend through the town toward the Rio Grande. Spring
Canyon rises in the Las Uvas Mountains and flows west through the Village of Hatch toward the Rio
Grande. There are approximately 400 structures in the 1-percent chance exceedance floodplain. Should
the Project not be constructed, flood flows would continue to adversely impact the village, threatening
structures and human health and safety.

Spring Canyon has an 8.1 square mile total drainage area with an upstream detention dam (Spring
Canyon Dam) which is under the purview of the New Mexico State Dam Safety Bureau. Spring Canyon
Dam controls 5.4 square miles and detention storage areas at its downstream end. As the flow overbanks,
it enters Hatch and leaves several smaller ponding areas at Main Street and at the railroad embankments.

Placitas Arroyo is an uncontrolled drainage basin of 31.5 square miles. The downstream reach of this
arroyo is the western municipal limit of the village. This reach is affected by levees that are inadequately
designed and constructed. In addition, there are three major road crossings, a concrete pier and beam
bridge at NM 26, a wooden trestle bridge at NM 187, and concrete box culverts at Cedar Road. Combined
flows exceed 3,992 cubic feet per second (cfs) for the 10-percent annual chance event and 9,500 cfs for
the 1-percent annual chance event. Improvements have been and continue to be made to both the arroyo
and crossing structures. These improvements will continue to increase the flow capacity of the arroyo.
The Project Partnership Agreement for the Hatch Section 205, between the Corps and the Dofia Ana Flood
Commission, will not be signed until deficiencies on the Placitas Arroyo are addressed.

Independent External Peer Review

The LMI Team, consisting of Logistics Management Institute (LMI) and Analysis Planning and Manage-
ment Institute (APMI), conducted an IEPR of the Project. The IEPR Panel (the Panel) was charged with
providing a broad technical evaluation of the material contained in the documents reviewed for the
Village of Hatch. The review was conducted to analyze the adequacy and acceptability of methods,
modeling, data, and analyses used. The review focused on a technical review and did not involve policy
review. The IEPR was conducted in accordance with the procedures described in the Department of the
Army, USACE Engineer Circular (EC) No. 1165-2-214, Civil Works Review, dated 15 December 2012, as
amended in the Engineering and Construction Bulletin 2016-9, dated 4 March 2016.



Summary of the IEPR Results

The Panel Members reached consensus on their assessment of the adequacy and acceptability of the
economic, engineering, and environmental methods, models, and analyses used in the report for the
Village of Hatch.

The following paragraphs include an overall assessment of the results of this IEPR review grouped by
discipline.

Biological Resources and Environmental Law Compliance

The Panel has a few comments regarding ecological impacts of the Project due to the low likelihood
of significant impacts. This is attributable to the small size of the areas impacted, the fact that most of the
area impacted is upland, and because the wetland impacts are limited to communities dominated by non-
native invasive plant species. In the Panel’s view, USACE has adequately addressed the potential environ-
mental impacts from the proposed Project, and they are minimal.

Civil Works Planning/Economics

From the perspective of plan formulation and economic analyses, the draft integrated Detailed
Project Report and Environmental Assessment that addresses alternative plans for the Small Flood Risk
Management Project, Hatch, New Mexico, adequately addresses the stated need and intent relative to
scientific and technical information. The conclusions, which are based upon the planning analysis, are
appropriate and logically follow from the stated problems, opportunities, objectives, constraints, screen-
ing, and alternatives evaluation. However, there are a few areas where some of the data presented
require further clarification. The most important is that the costs for Dam B, which is sized to address the
1-percent chance exceedance event, are lower than the costs for Dam A, which is sized to address the
4-percent chance exceedance event. Another area of concern is evaluating the Tentatively Selected Plan
with different price levels and interest rates than the other two alternatives. In addition, there are a few
inconsistencies in the reported values and missing information, which should be addressed to improve
the quality of the analysis.

Flood Risk Analysis & Hydrology and Hydraulic Engineering

The proposed Project aims to alleviate flooding in the Village of Hatch by constructing a flood control
dam in the canyon above the village. The purpose of the dam is to reduce peak discharge and total volume
received by the village. Two of the primary challenges in ephemeral systems, particularly in arid and semi-
arid environments, are the episodic nature of flood events and the sediment transport that occurs during
such events. The present study appears to successfully address many design elements of the proposed
Project. More consideration and analysis are needed to address sediment transport functions and impacts
within the framework of the Project. Specifically, sediment yield and transport should be analyzed more
critically to ensure that deposition and scour do not adversely impact the overall project design or opera-
tion. Presently it is believed that additional analysis of sediment behavior within the Project’s scope would
improve the likelihood of the Project’s overall success.



Geotechnical/Geomorphology Engineering

The embankment design effectively utilized available software to evaluate future performance of the
dam for stability and seepage conditions. Unfortunately, these analytical tools utilized incomplete sub-
surface information, both to develop an analytical model of the foundation beneath the embankment and
to establish reasonable parametric values for the various subsurface units. The evaluation of seepage
conditions also did not address the possibility of harmful uplift beneath the upper soft impervious layer
located downstream of the dam. Although the geotechnical report indicated that the soft impervious
material, present to a depth of up to 10 feet, would be removed from beneath the embankment section,
the design cross-sections and the earthwork quantities do not reflect this removal. Additional concerns
were identified relating to the minimum thickness of the Roller Compacted Concrete spillway slab, the
potential for harmful settlement beneath the outlet works, and the lack of energy dissipation in the areas
downstream of the spillway.

Summary of Panel Comments

Presented below is a summary of the Panel comments. In section 4 of this document, definitions of
comment significance and the complete final comments, with explanations and recommendations, can
be found for reference. As part of the summary, the LMI Team has noted that there were 0 High,
2 Medium High, 6 Medium, 5 Medium Low, and 5 Low comments gathered in this IEPR.

No. | Panel Comment

Significance: High

None

Significance: Medium High

1 The seepage evaluation described in the Geotechnical Engineering Appendix does not analyze
the potential for uplift on the downstream side of the embankment that could result in harmful
boils and piping.

2 The number and distribution of the borings used to design the embankment and related
structure do not meet USACE practice for the design of dams.

Significance: Medium

3 The Environmental Site Assessment does not address the effect of the loss of water to
downstream users and instream flows as a result of evaporation within the detention basin.

4 No explanation is provided for why the costs for Dam B are less than the costs for Dam A.

5 The analysis is inadequate to determine to what extent flooding occurs as a result of the
sediment deposition in the confined channel.

6 The report does not adequately document the extent to which sediment yield and transport has
been considered in the analysis.



The stability analyses portrayed in the documents utilize only assumed drained strength
parameters for the strength of the semi-pervious core and thereby do not conform to USACE
criteria, which require the use of consolidated undrained shear strength parameters in
conjunction with drained shear strength parameters.

The stability analyses for the embankment were not based upon the results of a laboratory
testing program but utilized assumed shear strength values for both the random fill and semi-
pervious core material.

Significance: Medium Low

9

10

11

12

13

The Environmental Assessment does not discuss whether the existing levee constructed from
dredge spoils may contain contaminated soils requiring special handling at possibly increased
costs.

Price levels and interest rates used to evaluate cost of the three alternative dam sizes are
inconsistent in Appendix B, Economics.

Constructing the embankment over the cast-in-place outlet works will create loads on the
foundation soils that could create harmful settlements beneath the outlet works.

The proposed thickness of 12 inches may not be thick enough to avoid cracking that could be
induced by minor settlement in the underlying embankment and foundation.

The present design of the spillway does not include any provisions for energy dissipation
downstream of the spillway section. Turbulent flows discharging over the spillway under high-
flow conditions could undermine the soil-cement facing on the downstream side of the spillway,
leading to a failure of the spillway section.

Significance: Low

14

15

16

17

18

The Main Report and the Cost Engineering Report Appendix contain contradictory information
on the length of construction and expected start date for the Project.

Section 5.3, Cost Sharing Requirements of the Main Report (page 105), indicates that the total
non-federal share of the total project cost is both 35 percent and 50 percent.

Calculations of the agricultural valuation and damage assessment are not presented in Appendix
B, Economics.

The benefits presented in Appendix B, Economics, Table B-9, are incorrectly presented.
The two location maps shown in Exhibit A of Appendix F, Geotechnical Engineering, showing the

location of the borings obtained by RTI in 2000, are very poor quality and make it extremely
difficult to relate the boring locations to the proposed structures.




Table of Contents

EXECULIVE SUMIMAIY .couuiieiisiiiiamissismnssssssssmssssssasassssss s s s sass s e m s sa e ams s e AR AR A SRR R AR AR R ER R AR R R AR R AR R AR RRRR RS i
B 1 T Lot ' T o 1
1.1 OVEIVIBW .ttt ettt ettt e e e e ettt et e e e e e e bbb et e eeee e s s aasb bt e eeeeesasaunnbbaaaeeeesasaunsbneaaeesesanannns 1

1.2 oY =Tor dl ST Yol <=4 o 1U ] T FS USSR 1

2 Independent External Peer REVIEW ProCEeSS.....ccuormmrsemsssssersessssssesssssssssassssssnssassssssnssssssassassssssassnnes 3
2.1 MaNAZINE the REVIEW ...ttt e e e e e e et te e e e e e e e s e atate e e e e e e e e nnsnreees 3

D A < 1Yot d o = o o TS =Y =1 USSP 3

2.3 Performing the REVIEW .........uiiiiiiii et e e et e e e e e e e et re e e e e e e e e e nnreaeees 4

24 DEVEIOPING COMMEBNTS....uiiiiiiiiieiciiiee ettt ee et e e e e e e e e e e e e abe e e e esabaee e e asaeeeeassteeeesnstnesennseeeeennsens 5

3  Qualifications and EXPErIE@NCE ....cucuirersmssmssmmssnssmssassssssesssssssssmssssssnsssssssssassssssnssassssssnssssssnssasssnssnssnnss 7
3.1 2T 1= PRSP 7

3.2 OEO KEY PEISONNEI ..ueiiieiiee ettt e e et e e te e e e e rre e e e e ate e e e s beee e e sareeeeeennees 9

4 Panel COMMENTS .oicuieriersersnssnssnsssssssssssssnsssssssssssssssssssnsssssnsssssssssssssssssssnsssssnssssssssssssssssassnssnssnssnssnssnsns 11
4.1 PaNel COMMEBNTS c.uuiiiiiiieiieeiiee ettt ettt ste e st eesate e sbeessateesbeeesateessbeessteesabaesnbaeenssaesnsneessseenns 12
g 0 Y F-J T ToF= o Yol 1= o R 13

4.1.2 Significance: Medium High ... e 13

4.1.3  Significance: MeAIUM .......coiiiiiiiiiiee et et e e e e e e e era e e s e nraee s 15

4.1.4  Significance: MediUm LOW .......ccoccuiiiiiiiiiiie ettt ettt e et e e e ate e e e ara e e e e anaee s 19

4.1.5  SIgNIFICANCE: LOW..uuiiiiiiiiiee ettt ettt ettt e et e e e e eab e e e e e abe e e eenbeeaeenraeaas 22
Appendix A Qualifications of the Review Panel Members.........ccccurmrrersmmsmssersssssssassssssnssssssesses 25
N R |V [ R - YU T I = 7o V] 20O SRPPP 25

N A o) 0 D o o 17X o Y SO PRSPPI 26

A3 DF DaVid Jaffe e et sbeesbae et e sbaeenare s 27

N Y R B o TU T =Y o = U1 Lo [ o V=SSP 29
Appendix B Charge QUESTIONS....cuuumumsesssmsssssssmsssssssssssssussssssssssssssssassnssssssssssssssssssssssnssnssnssnssssssssssns 31
APPENAIX € ACIONYIMS cuuiiuisrnssssmsssssmsssssssasssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssssssassassasssssssssssnsns 33



List of Figures

Figure 1. Village of Hatch Project Ar€a IMap .......ueeeee ettt e e eeereee e e e e e eeenare e e e e s e e seennnreeaeaaeean
Figure 2. Organization for Managing the IEPR...........cuiiii ittt ettt e e eeata e e e s atae e e eearaeaaeans

List of Tables

Table 1. IEPR DOCUMENTATION .ouviiiiiciieei ittt sttt e s eate e e e st e e s sateeessnteeeesntaeessanteeessansenessans
Table 2. Summary of Panel Member Qualifications by DiSCIpling.........cccocciiiiiiiiii e

vi



1 Introduction

1.1 Overview

This Independent External Peer Review (IEPR) Final Report provides the results of an IEPR of the doc-
uments associated with the Village of Hatch (the Project). The Project is being conducted by the Albuquer-
que District of the US Army Corps of Engineers (USACE). The objective of this IEPR is to review the
Preliminary Draft Detailed Project Report and Environmental Assessment (EA) for the Project. The IEPR
has been conducted in accordance with the procedures described in the Department of the Army, USACE
Engineer Circular (EC) No. 1165-2-214, Civil Works Review, dated 15 December 2012 as amended in
Engineering and Construction Bulletin 2016-9, dated 4 March 2016.1

The USACE lifecycle review strategy for civil works projects provides a review of project documents
from initial planning through the project phases of design and construction, as well as operation,
maintenance, repair, replacement, and rehabilitation. The strategy provides procedures for ensuring the
quality and credibility of USACE decision, implementation, and operations and maintenance documents,
in addition to work products. Peer reviews, such as this IEPR, are one of the important procedures used
to ensure that the quality of USACE published information meets the standards of the scientific and
technical community.

This IEPR was conducted by a group of independent experts under the auspices of the Analysis
Planning and Management Institute (APMI) as a subcontractor to the Logistics Management Institute
(LMI). Both organizations meet the requirements of USACE and the Water Resources Development Act of
2007 as amended in 2014, in addition to EC 1165-2-214, as an Outside Eligible Organization (OEO).
Specifically, each of the two organizations has experience in establishing and administering peer review
panels, is qualified as an Internal Revenue Code Section 501(C)(3) organization, is an independent science
and technology organization, free from conflicts of interest (COls), and does not carry out or advocate for
or against federal water resources projects. Both organizations, and the Panel Members for this IEPR, have
not been involved in any capacity with the Project. Consistent with EC 1165-2-214, in this report the
definition of OEO includes the combined efforts of LMI and APMI.

1.2 Project Background

The entire Village of Hatch is in the 1-percent chance exceedance floodplain. Significant flooding
occurred in August 1988 and 1992 with up to 2 feet of water in the streets, causing substantial damage to
residences, businesses, and crops. Flows from Spring Canyon trend through the town toward the Rio
Grande. Spring Canyon rises in the Las Uvas Mountains and flows west through the Village of Hatch toward
the Rio Grande. There are approximately 400 structures in the 1-percent chance exceedance floodplain.
Should the Project not be constructed, flood flows would continue to adversely impact the village,
threatening structures and human health and safety.

1 Engineering and Construction Bulletin No. 2016-9 provides interim civil works review policy for continued use of
EC 1165-2-214, which expired in 2014, with the exception of few specific changes from the Water Resources Reform
and Development Act of 2014. These changes do not affect the process for conducting Type | IEPRs.



Spring Canyon has an 8.1 square mile total drainage area with an upstream detention dam (Spring
Canyon Dam) which is under the purview of the New Mexico State Dam Safety Bureau. Spring Canyon
Dam controls 5.4 square miles and detention storage areas at its downstream end. As the flow overbanks,
it enters the Village of Hatch and leaves several smaller ponding areas at Main Street and at the railroad
embankments.

Placitas Arroyo is an uncontrolled drainage basin of 31.5 square miles. The downstream reach of this
arroyo is the western municipal limit of the village. This reach is affected by levees that are inadequately
designed and constructed. In addition, there are three major road crossings, a concrete pier and beam
bridge at NM 26, a wooden trestle bridge at NM 187, and concrete box culverts at Cedar Road. Combined
flows exceed 3,992 cubic feet per second (cfs) for the 10-percent annual chance event and 9,500 cfs for
the 1-percent annual chance event. Improvements have been and continue to be made to both the arroyo
and crossing structures. These improvements will continue to increase the flow capacity of the arroyo.
The Project Partnership Agreement for the Hatch Section 205, between the Corps and the Dofia Ana Flood
Commission, will not be signed until deficiencies on the Placitas Arroyo are addressed.
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Figure 1. Village of Hatch Project Area Map



2 Independent External Peer Review Process

This section summarizes the process for conducting this IEPR. Details of the review were documented
in various intermediate work products provided to USACE during the course of this effort.

2.1 Managing the Review

The OEO developed and executed a Work Plan to define and manage the process for conducting the
IEPR. The Work Plan described the process for screening and selecting independent reviewers,
communicating and meeting with the USACE project team, maintaining the Project schedule and quality
control, compiling and disseminating the independent reviewers’ comments, and project management
and administration.

The OEO established an organizational structure for managing the IEPR to assure the independence
of the review. This was accomplished by the OEO organizing and mediating all interactions between the
Panel and USACE in accordance with the procedures described in EC 1165-2-214.

IEPR Panel

Figure 2. Organization for Managing the IEPR

2.2 Selecting the Panel

The OEO identified experts who met and exceeded the technical expertise required for this IEPR. We
identified any potential COI issues that potential Panel Members could have with the Project following
the standards of the National Academy of Sciences (NAS) and Office of Management and Budget M-05-
03, Final Information Quality Bulletin for Peer Review. The following criteria were considered in the screen-
ing of candidates:

e Expertise: Ensuring the selected reviewer has the knowledge, experience, and skills necessary to
perform the review.

e Independence: Confirming the reviewer was not involved with projects for the Village of Hatch or
in producing the documents to be reviewed.

e Conflict of interest: Identifying any financial or other interest that conflicts with the service of an
individual on the Panel because it could impair the individual’s objectivity or could create an unfair
competitive advantage for a person or organization.

e Availability: Assessing the candidate’s availability to meet the project schedule.



With our selective candidate determination process, we were able to identify the most qualified
candidates who were available to serve on the IEPR Panel while ensuring balanced representation of
perspectives from academia, industry, and government. Additional details for each Panel Member may
be found in section 3.1 and Appendix A.

2.3 Performing the Review

USACE provided the OEO documents to be reviewed by the IEPR Panel. Table 1 includes the list of the
documents used in this review. These documents were then distributed to the Panel along with the charge
guestions. These charge questions established the general boundaries for the IEPR and served as general
guidelines. In addition, the Panel used the charge questions as guidance for identifying relevant
information and developing their comments and recommendations. The full list of charge questions for
this project is provided in Appendix B.

Table 1. IEPR Documentation

Documents for Review

Main Report

Hydrology and Hydraulics (Appendix A)

Economics (Appendix B)

Agency Coordination and Public Involvement (Appendix C)
Cultural Resources Survey (Appendix D)

Phase | Environmental Site Assessment (with Appendix E)
Environmental Engineering (Appendix E)

Geotechnical Engineering (Appendix F)

Climate and Climate Change (Appendix G)

Real Estate (Appendix H)

Civil Engineering (Appendix J)

Cost Engineering Report (Appendix K)

Structural Design (Appendix L)

Public Comments

Documents for Reference Only

Public Comments

Furthermore, the OEO provided the Panel with templates and instructions for preparing their
comments to ensure proper coverage of all important issues and consistency in preparing the IEPR
comments. The Panel was also instructed that the OEO would be the conduit for information exchange
between the Panel and USACE throughout the Project in order to preserve the independence of the
review.

This IEPR involved reviewing the Project documentation to analyze the adequacy and acceptability of
engineering methods, models, data, and analyses. The review focused on conducting a technical review
and did not involve policy issues.



2.4 Developing Comments

After completing the review, individual Panel Members submitted a draft of their comments to the
OEO. We collated the Panel comments and confirmed that they were complete and responsive to the
charge. We identified overall themes that were presented by multiple peer reviewers or repeated by one
reviewer, comments that indicated conflicting peer review opinions, and other noteworthy comments.
The OEO ensured that the Panel comments focused on performing a technical review of the documents
and did not comment on policy-related issues.

Subsequently, OEO coordinated with the Panel to reach consensus on the comments, identify and
consolidate any overlapping comments, resolve any contradictions, and finalize the significance rating of
all comments. The final comments were included in the final IEPR report presented here. Following the
guidelines of EC 1165-2-214, the OEO also entered the comments into the Design Review and Checking
System (DrChecks)2 for USACE internal tracking of the Final Panel Comments and recommendations.

2 Hosted on the USACE’s PROJect extraNET (ProjNet), a web service that allows secure exchange of information.
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3 Qualifications and Experience

The OEO assembled a panel of experts that met the qualifications set forth by the USACE in the
Performance Work Statement for this task. We supported and assisted the Panel in carrying out its review
and served as the intermediary for communications and information exchange between the Panel and
USACE during the IEPR process.

3.1 Panel

Listed below in Table 2 are the individual Panel Members who participated in this IEPR. Panel
Members’ full qualifications and resumes are located in Appendix A.

Table 2. Summary of Panel Member Qualifications by Discipline

o0
£
N s
5 | & | & | 3
13/ 5|3&
c @ 5 8o
o =] 'S >
[a] (C © o
“ o (= (=]
o o . o [ = [
Panel Qualifications 2|l s | 5| s
Highest Degree MBA| MS | PhD | BS
Experience Years of Experience 35+ | 30+ | 15+ | 45+
USACE Experience (Direct (D), Indirect (1), and none (N)) D | | D
Biological Resources and Environmental Law Compliance v
Subject Civil Works Planner/Economist v
Matter Flood Risk Analyst v
Expertise Geotechnical/Geomorphology Engineer v
Hydrology and Hydraulic Engineer v
Safety Assurance Review? v v v v

Mr. Paul Bovitz
Role: Biological Resources and Environmental Law Compliance

Mr. Bovitz is a certified professional wetlands scientist and ecologist with a Master of Science (MS)
degree in Ecology and over 30 years of experience, much of it directly applicable to the issues being
addressed in the peer review. He is experienced in National Environmental Policy Act (NEPA) compliance,
having completed several EAs, Dredged Material Management Plans, Environmental Impact Statements
(EISs), and other NEPA documents. He also has extensive USACE contracting experience in preparing
NEPA-compliant feasibility studies for habitat restoration and environmental remediation projects. Thus,
he is well familiar with the USACE planning process for civil works projects.



Mr. Bovitz has conducted and reviewed cultural resources surveys for several NEPA-related projects,
performed and reviewed biological assessments nationwide, evaluated endangered species issues, and
worked in both lake and river ecosystems, having performed aquatic surveys and ecological risk
assessments at several sites. In addition, he has performed extensive cumulative impacts analyses,
including one for the Meadowlands Mills EIS on behalf of the USACE New York District Regulatory Branch,
wherein he evaluated potential impacts of several concurrent projects within the Hackensack
Meadowlands on flooding, wildlife, and other wetland values.

Prof. Don Ator
Role: Civil Works Planner/Economist

Prof. Ator was chosen primarily for his civil works planning and economics experience and expertise.
He earned an MS in Economics and Agriculture Economics and a Master’s in Business Administration
(MBA) with a Concentration in Finance and Accounting from Louisiana State University. He has 38 years
of experience working for 28 USACE districts. During this time, he worked as a full-time employee with
the USACE Vicksburg District, in the private sector with Gulf South Research Institute, and with three
architect-engineer firms. He has conducted more than 500 civil works planning and economics studies of
flood risk management projects with high public and interagency interest nationwide. He has worked
extensively with USACE conducting civil works planning and economics studies in accordance with
Engineering Regulation (ER) 1105-2-100 and other pertinent guidance, laws, and regulations applicable to
the USACE Six-Step Planning Process and EC 1165-2-209 review requirements. Mr. Ator is nationally
recognized for his work with USACE in plan formulation and economic analysis of flood risk management
projects and is actively involved in the American Society of Civil Engineers (ASCE) and the Society of
American Military Engineers (SAME).

Dr. David Jaffe
Role: Flood Risk Analysis & Hydrology and Hydraulic Engineer

Dr. Jaffe was chosen primarily for his extensive experience in using numerical models for coastal and
riverine analysis, both commercial and proprietary. Dr. Jaffe’s modeling experience includes significant
use of modeling packages from federal agencies, the Hydraulic Engineering Center (HEC) in particular. This
work has included analysis, design, and related regulatory elements. Dr. Jaffe has focused his technical
expertise on the translation of engineering science into actionable environmental benefits, including
protection, restoration, and remediation. His areas of technical focus are hydrology, hydraulics, and
sediment transport. Dr. Jaffe utilizes a broad scope of numerical and analytical methods, including a wide
range of numerical models, and is an expert in applying existing off-the-shelf tools to provide in-depth
and forward-looking analysis and insight regarding complex hydraulic problems.

Dr. Jaffe has maintained his academic and research ties and currently serves as a lecturer in civil and
environmental engineering analysis and design. Additionally, his current area of research focuses on using
sediment transport, through modeling and measurement, as a proxy for several facets of environmental
analysis and design. Dr. Jaffe’s background in physical marine science, riverine hydraulics, and numerical
modeling provides a broad foundation for developing solutions in a diverse array of aquatic habitats,
including those at the intersections of littoral and riverine systems. Dr. Jaffe also manages projects and
programs that deal with environmental policy and systematic risk. These projects and programs include
large or regional government projects and small, locally driven initiatives covering a broad spectrum of
agencies and interests. Dr. Jaffe has served as a project manager for federal and state projects, including



Federal Emergency Management Agency (FEMA), National Marine Fisheries Service, USACE, US
Environmental Protection Agency (USEPA) and the United States Bureau of Reclamation.

Mr. Doug Spaulding
Role: Geotechnical/Geomorphology Engineer

Mr. Spaulding has over 48 years of experience in the design, evaluation, and inspection of water
retaining structures such as dams, levees, and floodwalls. Mr. Spaulding has an MS in Civil Engineering in
geotechnical engineering and is currently a registered Professional Engineer in four states. His experience
includes 10 years with the USACE, where he served as Chief of the Levee & Channel Design Section for the
St. Paul District. He also has worked as an independent consultant conducting inspections, evaluations,
and designed more than 70 flood control and hydroelectric dams throughout the United States. His recent
experience includes serving as a facilitator for the Federal Energy Regulatory Commission (FERC) Potential
Failure Modes Analysis (PFMA) for more than 70 dams located throughout the United States. He has
served on several IEPR panels for projects in diverse locations nationwide and has provided design
services, project management, and peer review for over 18 local flood protection projects located
throughout the country. These projects have included earth-levee systems, diversion channels, concrete
channels, floodwalls, gate wells, and pumping stations. The foundation conditions for these projects have
ranged from soft lacustrine clay deposits to stratified granular deposits requiring seepage berms and relief
well design. The majority of the projects were located in urban areas and involved analyses of trade-offs
between right-of-way costs and structural costs. Mr. Spaulding’s career includes evaluation of risks
associated with the long-term performance and design of water retaining structures and conveyance
facilities. This process requires evaluating appropriate analytical procedures, making appropriately
conservative assumptions, and obtaining sufficient geotechnical data to describe the subsurface profiles
and performance characteristics. Each project is unique and must be viewed and evaluated without
preconceived concepts of risk or performance.

3.2 OEO Key Personnel

The OEO consisted of the following members:
Doug Wheeler, PMP, CCP, RMP, Program Manager (LMI)

Mr. Wheeler is an industrial and mechanical engineer with more than 20 years of experience in
strategic process engineering and financial analysis including work for USACE, Department of Energy
(DOE), and General Services Administration (GSA). For USACE, he led a consultant and client team in a
business process reengineering effort for the Navigation Locks and Dams High-Performing Organization.
He also led project teams in a variety of tasks to provide reengineering services to the USACE information
technology function. He led the review of the USACE McClellan-Kerr Arkansas River Navigation System
maintenance activity and supported the USACE Inland Marine Transportation System. Because of this
work, Mr. Wheeler understands USACE’s water navigation business area and supporting projects. He has
also focused on real property and lease-related projects for the GSA, as well as economic assessments of
infrastructure projects for DOE. Mr. Wheeler will apply LMI’s COI process by reviewing each Task Order
(TO) Performance Work Statement with LMI’s management team. LMI’s process ensures that each LMI
business unit manager is aware of TO scope and can raise organizational COl issues before LMI responds.
He currently is focused on LMI’s project cost engineering practice, privatization, and competitive sourcing



services. Mr. Wheeler holds an MBA and a Bachelor of Science (BS) in Mechanical Engineering from
Columbia University and an MS in Industrial Engineering from Arizona State University.

Ahmad Faramarzi, PE, PMP, Project Manager (APMI)

Mr. Faramarzi supervised project personnel and communicated policies, procedures, and goals to
ensure proper and timely execution of the IEPR. In coordination with Mr. Wheeler, Mr. Faramarzi
maintained regular contact with USACE and was responsible for the overall project plan, project
performance, and client satisfaction on this project, as well as future tasks for USACE. He will also have
multiple technical and administrative staff as direct reports. Mr. Faramarzi is a registered Professional
Engineer and a Certified Project Management Professional with 36 years of experience providing
managerial and technical expertise to private sector and government clients, including the USACE, Office
of the Secretary of Defense, the US Army, the US Air Force, and Defense Nuclear Facilities Safety Board.
He has organized and managed several important and highly visible standing expert panels in response to
recommendations by the NAS. Mr. Faramarzi has a Post-Masters applied scientist/engineer degree from
the George Washington University in Aerospace and Mechanical Engineering (fluid mechanics), an MS in
Thermofluid Engineering from Northeastern University, and a BS in Nuclear Engineering for Oklahoma
University. He has extensive experience with nodal and multi-dimensional fluid flow models, and is on the
Board of Directors of the Washington, DC, Section of the American Society of Mechanical Engineers and
an active member of the Fluid Dynamics branch.

Barbara Batson, Task Leader (APMI)

Ms. Batson has over 20 years of experience with project management and facilitation with both
government and corporate clients where she was responsible for ensuring that project quality was
maintained and schedules were completed on time. She has worked on projects for the Department of
Defense, Department of Education, US Treasury, Social Security Administration, and the DOE. Her project
responsibilities included managing global projects with aggressive schedules and facilitating team
members on multiple continents. Her experience with project management will ensure the project stays
on schedule and all milestones are met.
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4 Panel Comments

The IEPR Panel completed a detailed independent technical review of the Village of Hatch draft report
and EA prepared by the USACE Albuquerque District. The review included evaluating economic,
engineering, and environmental issues, assumptions, and calculations.

Summary of the IEPR Results
Biological Resources and Environmental Law Compliance

The Panel has few comments regarding ecological impacts of the Project due to the low likelihood of
significant impacts. This is attributable to the small size of the areas impacted, the fact that most of the
area impacted is upland, and because the wetland impacts are limited to communities dominated by non-
native invasive plant species. In the Panel’s view, USACE has adequately addressed the potential
environmental impacts from the proposed Project, they are minimal.

Civil Works Planning/Economics

From the perspective of plan formulation and economic analyses, the draft integrated Detailed Project
Report and Environmental Assessment that addresses alternative plans for the Small Flood Risk
Management Project, Hatch, New Mexico, adequately addresses the stated need and intent relative to
scientific and technical information. The conclusions based upon the planning analysis are appropriate
and logically follow from the stated problems, opportunities, objectives, constraints, screening, and
alternatives evaluation. However, there are a few areas where some of the data presented appear
incorrect. The most important is that the costs for Dam B, which is sized to address the 1-percent chance
exceedance event, are lower than the costs for Dam A, which is sized to address the 4-percent chance
exceedance event. Another area of concern is evaluating the Tentatively Selected Plan with different price
levels and interest rates than the other two alternatives. In addition, there are a few inconsistencies in
the reported values and missing information, which should be addressed to improve the quality of the
analysis.

Flood Risk Analysis & Hydrology and Hydraulic Engineering

The proposed Project aims to alleviate flooding in the Village of Hatch by constructing a flood control
dam in the canyon above the village. The purpose of the dam is to reduce peak discharge and total volume
received by the village. Two of the primary challenges in ephemeral systems, particularly in arid and semi-
arid environments, are the episodic nature of flood events and the sediment transport that occurs during
flood events. The present study appears to successfully address many design elements of the proposed
Project. More consideration and analysis is needed to address sediment transport functions and impacts
within the framework of the Project. Specifically, sediment yield and transport should be analyzed more
critically to ensure that deposition and scour do not adversely impact the overall project design or
operation. Presently, it is believed that additional analysis of sediment behavior within the Project’s scope
will improve the likelihood of the Project’s overall success.
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Geotechnical/Geomorphology Engineering

The embankment design effectively utilized available software to evaluate the future performance of
the dam for stability and seepage conditions. Unfortunately, these analytical tools utilized incomplete
subsurface information, both to develop an analytical model of the foundation beneath the embankment
and to establish reasonable parametric values for the various subsurface units. The evaluation of seepage
conditions also did not address the possibility of harmful uplift beneath the upper soft impervious layer
located downstream of the dam. Although the Geotechnical Engineering report (Appendix F) indicated
that the soft impervious material, present to a depth of up to 10 feet, would be removed from beneath
the embankment section, the design cross-sections and the earthwork quantities do not reflect this
removal. Additional concerns were identified relating to the minimum thickness of the Roller Compacted
Concrete spillway slab, the potential for harmful settlement beneath the outlet works, and the lack of
energy dissipation in the areas downstream of the spillway.

4.1 Panel Comments

This section contains the complete set of comments of the Panel. Each comment consists of four parts:
e Comment: A clear statement of the concern.
e Basis for Comment: A narrative describing the cause for the concern.

e Significance: A significance rating of the concern, as well as a statement supporting this
significance rating.

o Recommendation(s] for Resolution: Recommended actions necessary to resolve the concern to
include a description of any additional research that would appreciably influence the conclusions.

Comments were rated to indicate the general significance related to the Project impact using the
following definitions:

e High: Comment describes a fundamental problem with the project that could affect the
recommendation or justification of the project.

o Medium High: Comment affects the completeness or overall understanding of the
recommendation or justification of the project. Resolution of the issue determines if it is
fundamental problem with the project or not.

o Medium: Comment affects the completeness or overall understanding of the recommendation
or justification of the project.

e Medium Low: Comment affects the technical quality and understanding of the project based on
the presentation of information related to the recommendation or justification of the project.
However, the Panel does not have sufficient information to determine the effect on project
implementability.

e Low: Comment affects the technical quality and understanding of the project based on the
presentation of information related to the recommendation or justification of the project, but
there is limited concern regarding project implementability.

In the sections below are detailed lists of the Panel comments grouped by their significance as
determined during the IEPR.

12



4.1.1 Significance: High

None.

4.1.2 Significance: Medium High

Comment 1

The seepage evaluation described in the Geotechnical Engineering Appendix does not analyze the
potential for uplift on the downstream side of the embankment that could result in harmful boils and

piping.

Basis for Comment

The description of the existing foundation conditions indicates that there is a semi-pervious to imper-
vious stratum (“the confining stratum”) that extends from the ground surface to a depth of five or more
feet. This upper stratum is underlain by relatively loose pervious sand deposits to a depth of at least 40
feet. The proposed development plan envisions utilizing the upper portions of the foundation profile in
the reservoir area as borrow material. This could create a seepage entrance condition that would allow
reservoir water to enter the underlying pervious granular material and flow beneath the dam. As
described in detail in Appendix B of Engineering Manuel (EM) 1110-2-1913, a harmful uplift condition
could occur at the bottom of the confining stratum in the area downstream of the dam. The uplift
pressure could rupture the confining stratum and create concentrated areas of seepage, which would
result in piping of the underlying foundation material. Addressing this uplift condition could require
limitations on the configuration and amount of the upstream borrow or the use of downstream berms,
relief wells, or a deep downstream drainage trench, which would increase the Project cost.

Significance: Medium High

Uplift and piping downstream of the dam from seepage flowing through the foundation is a potential
failure mode that has not been evaluated and therefore the costs of any potential remedial measures
have not been incorporated in the cost estimate.

Recommendation for Resolution

Recommendation 1: Compile available subsurface information to develop a typical embankment and
foundation cross-section. The methodology described in Appendix B of EM 1110-2-1913 should be
utilized to evaluate the potential for harmful uplift.

Recommendation 2: Revise the cost estimate to incorporate any measures needed to address potential
uplift conditions.

Recommendation 3: Formulate future subsurface exploration programs needed for the final design of
the embankment to provide more definitive information to evaluate the characteristics of the down-
stream confining layer and the overall subsurface profile. This would include obtaining a deep boring
to establish the bottom of the aquifer beneath the embankment.
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Comment 2

The number and distribution of the borings used to design the embankment and related structure do
not meet USACE practice for the design of dams.

Basis for Comment

The subsurface information provided in Appendix F: Geotechnical Engineering, indicates that there are
only four borings out of the 22 borings taken in 2011 that are located in the footprint of the proposed
4,100-foot-long embankment, and two of these four borings are located in the less critical, lower
sections of the embankment. Although there are a larger number of borings in the reservoir area, the
information within the footprint of the dam embankment is critical to developing a realistic geotech-
nical model of subsurface conditions and to provide an accurate estimate of earthwork quantities.
Following is an excerpt from the geotechnical discussion in Appendix F: Geotechnical Engineering:

“The foundation exploration shows a surface layer of predominantly clay and silty sands

underlain by mostly poorly graded sand. The clayey surface materials have a tendency to swell and
consolidate and are not suitable for foundation materials. These materials must be excavated to a
depth of 10 ft. bgs and the underlying material must be proof-rolled by at least twice the number of
compaction roller passes specified for the embankment. Material excavated during subgrade prepara-
tion is suitable for use as embankment fill and should be prepared as described in Section 4.0 Dam
Embankment.”

The summary table of the borings drilled in 2011 beneath the embankment footprint indicates that the
clayey surface material referenced above extends to a depth of between 2.5 to 5 feet (ft.) Other borings
in the reservoir area however indicate that this layer can be as deep as 10 ft. The discussion of earth-
work quantities contained in Appendix J: Civil Engineering, does not provide any information on how
these earthwork quantities were estimated or what assumptions were made regarding the depth of
removal. Similarly, the embankment cross-section shown on drawing C-105 does not provided any
indication of the required excavation removal. The amount of required excavation will impact the cost
estimate since it involves both the quantity of material to be excavated in addition to the quantity of
compacted fill required to replace the excavated material.

Significance: Medium High

The lack of subsurface information can impact both the technical quality of the report and the cost
estimate.

Recommendation for Resolution

Recommendation 1: Obtain additional subsurface data to more accurately determine the character of
the foundation beneath the higher sections of the dam and the extent of the material that will be
required to be removed. In order to expedite the required exploration, the USACE could consider using
test bits by means of a backhoe for the current program in lieu of additional borings.

Recommendation 2: Conduct a comprehensive exploration program prior to final design to obtain
representative samples of the foundation material and to assess the density and shear strength of the
underlying granular foundation deposits.
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4.1.3 Significance: Medium

Comment 3

The Environmental Site Assessment does not address the effect of the loss of water to downstream
users and instream flows as a result of evaporation within the detention basin.

Basis for Comment

Based on conversations with the USACE, water will be detained in the basin for less than the 96-hour
maximum period allowable under New Mexico law. However, NEPA still requires assessment of direct
and indirect impacts of a project in order to determine if any are significant impacts that would require
mitigation. Given that water could be detained for up to four days prior to flowing downstream, some
portion would be expected to be lost to evaporation in an arid location such as this.

For example, US Geological Survey (USGS) notes that open-water evaporation is a significant loss of
water from Lake Mead in Arizona. From 1953 to 1994, evaporation of water from Lake Mead was esti-
mated to be 6.4 ft./year (yr.), or about 791,000 acre-ft./yr. (based on an average surface area of 125,600
acres). From 1955 to August 1995, the USGS computed Lake Mead evaporation using a mass-transfer
method and reported results in tabularized format found within US GEOLOGICAL SURVEY Scientific
Investigations Report 2006-5252, Table 7, <https://pubs.usgs.gov/sir/2006/5252/table7.html>.

This information could be used to provide a rough estimate of the percentage loss or acre-ft. loss per
year from evaporation to show whether there would be a significant impact downstream to habitat or
irrigation as a result of detaining the stormwater.

Significance: Medium

Since evaporative losses in arid regions can be significant, an evaluation should be performed either
quantitatively (e.g., calculations) or qualitatively (literature search).

Recommendation for Resolution

Recommendation 1: Provide analysis and discussion of evaporative losses anticipated from the
detention basin and the potential effect of the loss on downstream flows and water users.

Comment 4

No explanation is provided for why the costs for Dam B are less than the costs for Dam A.

Basis for Comment

The costs for Dam B, which is designed to address the 1-percent chance exceedance event, are less
than the costs for Dam A, which is designed to address the 4-percent chance exceedance event.

In Section 3.6.2, Earthen Detention Basin and Warning System, Determination of Alternative Dam Sizes
of the Main Report, pages 66-67, the report states:

“The four dam sizes evaluated are essentially the same structure design with changes made to the
height of the structure to protect against different frequency flood events. This means that the dam
sizes analyzed vary mainly in the amount of excavated and fill material needed to build each of the
structures. The spillway size for all dams would be designed to pass the probable maximum flood per
Federal and State dam safety regulations. Therefore, the spillways for each size dam are the same width
and only differ slightly in the amount of slope requiring protection with each structure height. Other
features of the project such as the inlet, diversion channel, utility removals and relocations, and outlet
structure do not vary between the different sized dams.”

Table 9, Quantities of various materials for each of the dam sizes, in the Main Report, page 67, shows
that the cost of both Reservoir Exc. (RE) (Model) and Reservoir Fill are less for Dam B than for Dam A.
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However, Figure 13, Optimization curve for Dams A-C shows that the total average annual cost for Dam
B is higher than for Dam A.

Significance: Medium

The seeming contradiction calls into question the accuracy of the analysis conducted to evaluate the
alternatives and select the Tentatively Selected Plan (TSP).

Recommendation for Resolution

Recommendation 1: Include an explanation in the report as to why the cost of both RE (Model) and
Reservoir Fill are less for the larger Dam B than for the smaller Dam A and why the total average annual
cost are higher for Dam B than Dam A

Comment 5

The analysis is inadequate to determine to what extent flooding occurs as a result of the sediment
deposition in the confined channel.

Basis for Comment

Many streams in the arid southwestern United States, including those in New Mexico, have become
perched as a result of limiting the historic floodplains within levee systems. One example in New Mexico
is the limiting of the Rio Grande Floodway in the San Acacia-Bosque Del Apache reach. In this location,
and others like it, the historic floodplain of the stream has been constrained by levees and other infra-
structure. The floodplain typically allows for sediments to deposit throughout the floodplain during the
receding limb of flood hydrographs. In the case of constrained streams, the reduced extent of the flood-
way forces sediments to deposit only within a constricted floodway, and aggradation occurs over the
long-term. Agricultural channels and drains often pose a similar risk of reduced capacity over time when
sediment-laden discharges deposit transported sediments within the system. This deposition results in
reduced capacity unless regular maintenance is enacted. In many instances reduced stream capacity is
met with increasing levee and bank height instead of dredging and other sediment removal mecha-
nisms, and the channels and drains can become perched. The cycle continues such that as the stream
become more perched levees and banks are raised to meet capacity. Ultimately this process poses a
threat to flood control efforts since water that is trapped on one side of the stream is prevented from
flowing across the stream boundary near the levee or bank. It is unclear from the present study the
extent to which the Hatch Canal has become perched over time and what influence the aggradation in
the canal will have on flood mitigation efforts in the future. Examples of information not found in the
reportinclude: (a) the extent to which the canal banks and levees expected to rise in the future resulting
from perched conditions, (b) past behavior of the system, (c ) impact of future changes in the canal
influencing ponding of water from Spring Canyon in Hatch, (d) while much of the sediment from the
larger watershed will be trapped behind the dams, the amount of sediment scoured below the dams
from clear releases that would be deposited in the canal system over the long-term.

Significance: Medium

If sediment transport factors, such as erosion or deposition, are important to maintaining system
capacity, the absence of related analysis is problematic for the Project.
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Recommendation(s) for Resolution

Recommendation 1: Describe the extent to which existing and future conditions will alter flood control
operations in the Village of Hatch with respect to perching within channels, drains, and streams. Identify
how those future conditions may impact the proposed conditions and what level of effort is required
to maintain the effectiveness of the proposed conditions dealing with perching and long-term sediment
deposition. The report should consider to what extent the channels are designed to be self-scouring,
what maintenance is needed to maintain channel capacity, and how much sediment scoured below the
dams from clear releases will be deposited in the canal system over the long-term.

Comment 6

The report does not adequately document the extent to which sediment yield and transport has been
considered in the analysis.

Basis for Comment

Additional documentation and possible analysis are needed to explain the extent to which watershed
sediment yield and sediment transport within the study area have been considered. Sediment transport
is of particular importance on the operations of dams and detention structures (see, for example, ASCE
110, USACE EM 1110-2-4000). In addition, discharges below dams and reservoirs have increased
transport potential in both natural and man-made channels and streams that may increase erosion in
some locations and deposition in others. The extent to which deposition or erosion will occur down-
stream of the proposed Project should be investigated and described, particularly when existing infra-
structure and natural stream beds may be impacted. Moreover, it is important to understand how
existing infrastructure should be improved to account for changes in both watershed and stream yield.

Several issues need to be considered: Have the flows originating from Spring Canyon been bulked? How
much sediment will be trapped in the proposed conditions by the existing and proposed structures? To
what extent will channels be affected by either scour or deposition? Is there a need for channel
improvements downstream of the proposed Project that can be made to improve hydraulic and
sediment transport capacity and to what extent have they been examined?

Cited References:

ASCE (2006) Manual of Practice 110-Sedimentation Engineering: Processes, Measurements, Modeling
and Practice
USACE (1989) Sedimentation investigations of rivers and reservoirs, EM 1110-2-4000

Significance: Medium

Sediment yield and transport are important in flood control operations since they impact both storage
capacity and discharge rates.

Recommendation(s) for Resolution

Recommendation 1: Describe in more detail the extent to which sediment yield and transport have
been considered in the alternatives analysis considering, at a minimum, the issues mentioned in the
Basis for Comment.
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Comment 7

The stability analyses portrayed in the documents utilize only assumed drained strength parameters
for the strength of the semi-pervious core and thereby do not conform to USACE criteria, which require
the use of consolidated undrained shear strength parameters in conjunction with drained shear
strength parameters.

Basis for Comment

USACE manual EM 1110-2-1902 requires that sudden drawdown analyses be performed utilizing a com-
bination of both drained and consolidated undrained strength parameters. These are usually obtained
from laboratory triaxial testing results. As stated below, the embankment shear strength values used
in the analyses were based upon assumed values of shear strength that had only a friction angle and
no cohesive parameter, usually represented as “c”. Typically, the absence of a cohesive parameter in-
dicates a drained strength assumption. In Exhibits C of Appendix F, Geotechnical Engineering, it is
stated:

“Random fill and semi-pervious fill materials are assumed to have a constant friction angle of 34°and
33°, respectively, due to the low variability expected from a specified blended and graded material. In-
situ materials currently correlate a mean friction angle of 30°; these same materials will be excavated
and compacted in the embankment and are therefore anticipated to have a higher friction angle than
the in-situ materials.”

The semi-pervious fill used for the embankment core is not free draining and therefore the use of a
consolidated undrained triaxial test is required to comply with standard USACE methodology and
criteria.

Significance: Medium

Although the analyses do not comply with USACE procedures, the low height of the embankment and
the relatively short impoundment decrease the possibility of a sudden drawdown failure.

Recommendation for Resolution

Recommendation 1: Include, in the final design investigation, a testing program based on remolded
samples of soil obtained from the proposed borrow area. The testing program should include sufficient
triaxial testing for the semi-pervious material to establish a range of likely drained and consolidated
undrained shear strength parameters that can be used to determine appropriate design values for both
the core and the random fill material.

Comment 8

The stability analyses for the embankment were not based upon the results of a laboratory testing
program but utilized assumed shear strength values for both the random fill and semi-pervious core
material.
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Basis for Comment

Standard USACE practice for the design of dam embankments requires that the shear strength of the
embankment materials be based upon a program of laboratory testing. This type of program generally
involves obtaining representative samples of each type of material from proposed borrow sources of-
ten using test pits and bag samples. Material from the borrow sources is then taken to the laboratory
where compaction testing is completed to determine optimum moisture content and standard Proctor
density values. The borrow material is then used to remold triaxial samples of representative material
at standard densities and various moisture contents relative to optimum moisture which correspond
to the required values anticipated in the earthwork specifications. These samples are used in a triaxial
testing program to establish design values for unconsolidated-undrained, consolidated-undrained, and
drained shear strength parameters. The current design does not utilize these procedures but rather
adopts “assumed” engineering values that apparently were based upon engineering judgment.

Significance: Medium

The assumed shear strength values are relatively conservative although they do not reflect all of the
required testing drainage requirements. This factor, in conjunction with the fact that the embankment
height is relatively low, supports the assigned rating.

Recommendation for Resolution

Recommendation 1: The final design of the embankment should be based upon a comprehensive
exploration program to conform to USACE standards for dam embankments, including sampling and
laboratory testing of remolded samples as described above. The program should have sufficient triaxial
testing results to provide a range of values from which conservative design shear strengths can be
determined. For the semi-pervious core material, the testing should include unconsolidated-undrained,
consolidated-undrained, and drained triaxial testing. If the random fill material is pervious, only drained
testing would be required.

4.1.4 Significance: Medium Low

Comment 9

The Environmental Assessment (EA) does not discuss whether the existing levee constructed from
dredge spoils may contain contaminated soils requiring special handling at possibly increased costs.

Basis for Comment

Executive Summary, Page i, last paragraph states:

“Two relocations would have to be performed prior to any borrow excavation. These consist of an
abandoned leach field and an existing waterline both located within the retention basin area. In addi-
tion, an existing spoil levee, 1,100 ft. in length, would have to be removed prior to the excavation of a
new trapezoidal channel. The existing levee is located at the south end of the proposed retention basin,
near the mouth of Spring Canyon.”

The Main Report, Section 2.7, The Hazardous, Toxic and Radiation Waste, describes the abandoned
leach field but does not mention the existing levee. Given that this levee would have to be moved, it is
important to understand whether the soil might be contaminated and warrant special treatment and
disposal since that could affect the Project construction cost.
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Significance: Medium Low

If the material were contaminated, it could require special handling at a higher cost to the Project
than presently estimated. Based on verbal discussions with the District, it is unlikely the material is
contaminated so a Medium Low rating has been given.

Recommendation for Resolution

Recommendation 1: Revise the text discussion in Section 2.7 and the EA to address whether the levee
material likely contains contaminants and state whether or not sampling and testing is needed to
ensure that contamination is not an issue.

Comment 10

Price levels and interest rates used to evaluate cost of the three alternative dam sizes are inconsistent
in Appendix B, Economics.

Basis for Comment

In Appendix B, Economics, tables B-8 A, B, and C, Equivalent Annual Benefits by Land Use Category for
Dams, Dams A, B, and C (pages 30-32), Dams A and B are evaluated using August 2014 price levels and
FY14 interest rate of 3.50 percent, but Dam C is evaluated using October 2016 price levels and FY17
interest rate of 2.875 percent. They should be evaluated using the same price levels and interest rates.

Significance: Medium Low

Using different price levels and interest rates for Dams A and B than for Dam C of the TSP does not
allow for a fair comparison of the three alternatives. This affects the technical quality and understand-
ing of the Project based on the presentation of information related to the recommendation or justifi-
cation of the Project. However, the Panel does not have sufficient information to determine the effect
on Project implementability.

Recommendation for Resolution

Recommendation #1: Use the same price levels and interest rate to evaluate all three alternatives to
select the TSP. The evaluation of the TSP using the current price levels and interest rate should be
presented separately.

Comment 11

Constructing the embankment over the cast-in-place outlet works will create loads on the foundation
soils that could create harmful settlements beneath the outlet works.

Basis for Comment

The outlet works will be founded directly on the underlying granular foundation deposits, which are
classified as relatively loose. Based upon the cross-section shown on Drawing C-104, approximately
20 feet of embankment fill will be placed over the outlet works. Although the apparent absence of
foundation clay deposits beneath the outlet works limits the potential for long-term settlements, there
could be a significant amount of immediate differential settlement along the length of the outlet
works. This settlement would induce loads in the outlet works, which could lead to harmful cracking
or differential movement at the junction of the conduit and the gatewell.

Significance: Medium Low

Based on the fact that further analysis would be required to evaluate the severity of the potential
settlement.
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Recommendation for Resolution

Recommendation 1: Conduct further analysis to determine the magnitude and distribution of settle-
ment beneath the foundation of the outlet works after the embankment load is applied. Include pro-
visions in the structural design of the outlet works to accommodate the loads induced by foundation
settlement. These measures could include increased reinforcement of the concrete or consideration
of flexible joints at the junction of the gatewell and conduit section.

Comment 12

The proposed thickness of 12 inches may not be thick enough to avoid cracking that could be induced
by minor settlement in the underlying embankment and foundation.

Basis for Comment

The Portland Cement Association (PCA) publication entitled Design Manual for RCC [Roller-Compacted
Concrete] Spillways and Overtopping Protection, 2002, page 37, states that the minimum thickness for
overflow spillways should be 24 inches. Adherence to this guidance will increase the thickness of the
spillway slab and decrease the possibility that minor settlements could induce cracking of the slab
which could lead to displacement and potential failure under higher flow conditions.

Significance: Medium Low

Since this concern will not have a significant impact on the Project cost, the significance of this
comment is Medium Low.

Recommendation for Resolution

Recommendation 1: Develop estimates of the potential for settlement beneath the spillway slab.
Recommendation 2: Thicken the RCC slab to minimize the potential for harmful cracking. The minimum
thickness should be 24 inches, as provided in the PCA guidance. As an alternative to a thicker RCC slab,
provide a reinforced concrete slab over the top of the spillway section.

Comment 13

The present design of the spillway does not include any provisions for energy dissipation downstream
of the spillway section. Turbulent flows discharging over the spillway under high-flow conditions could
undermine the soil-cement facing on the downstream side of the spillway leading to a failure of the
spillway section.

Basis for Comment

The spillway cross-section shown on drawing C-105, Appendix J: Civil Engineering, indicates that spill-
way discharge will directly impinge on the natural ground downstream of the spillway section. Without
energy dissipation, this turbulent flow will likely erode the unprotected ground downstream of the
spillway, creating a scour hole that could migrate upstream and undermine the spillway section. The
spillway design documentation contained in Appendix A: Hydrology and Hydraulics also does not pro-
vide any computations related to energy dissipation at the spillway section, and it appears that this
issue has not been addressed to date. Provisions to protect against harmful erosion could increase the
Project cost.

Significance: Medium Low

The inclusion of additional features to provide scour protection could increase the Project cost.

Recommendation for Resolution

Recommendation 1: Develop numerical or physical hydraulic models to evaluate the potential for
harmful scour downstream of the spillway. Based on the results of the analyses, develop protection
plans to ensure that harmful scour does not occur under high-flow conditions.
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4.1.5 Significance: Low

Comment 14

The Main Report and the Cost Engineering Report Appendix contain contradictory information on the
length of construction and expected start date for the Project.

Basis for Comment

In Section 3.7.1 Average Annual Cost (page 69) of the Main Report, the period of construction is stated
to be less than 12 months and therefore no interest during construction was calculated. However, in
Section 5 Recommendation (page 103) and in Appendix K, Cost Engineering, Executive Summary (page
2), the period of construction is reported to be approximately 10 to 14 months, and the Cost Engineer-
ing Report Appendix, Executive Summary (page 2), states construction is expected to start in late 2016.

Significance: Low

The inconsistencies are easily corrected and cause no concern regarding Project implementability.

Recommendation for Resolution

Recommendation 1: Determine if the Project is expected to be constructed in less or more than
12 months. If the period of construction is expected to be more than 12 months, include interest during
construction in the cost analysis.

Comment 15

In Section 5.3, Cost Sharing Requirements of the Main Report (page 105), indicates that the total non-
Federal share of the total Project cost is both 35 percent and 50 percent.

Basis for Comment

In Section 5.3 Cost Sharing Requirements of the Main Report (page 105), the narrative begins by
indicating that the non-federal sponsor’s cost share of the total Project cost is 35 percent but ends by
indicating that it should equal 50 percent.

Significance: Low

The inconsistency does not cause concern regarding Project implementability.

Recommendation for Resolution

Recommendation 1: Revise Section 5.3 Cost Sharing Requirements to indicate that the Cost Apportion-
ment Percentage of Total Cost-Shared Amount is 65 percent federal and 35 percent non-federal.

Comment 16

Calculations of the agricultural valuation and damage assessment are not presented in Appendix B,
Economics.

Basis for Comment

The Average Annual Benefits for agriculture are stated to be the same for all three alternatives. In
Appendix B, Economics, the approach to calculating agricultural flood damages is described on page 9
and Average Annual Benefits are presented in Tables B-8A, 8B, and 8C. However, no documentation of
the calculations is provided.

Significance: Low

The Average Annual Benefits to agriculture are the same for all three alternatives, comprise an
insignificant percentage of the Total Average Annual Benefits, and cause no concern regarding Project
implementability.
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Recommendation for Resolution

Recommendation 1: Include in Appendix B, Economics, the calculations that produced the Average
Annual Benefits to agriculture.

Comment 17

The benefits presented in Appendix B, Economics in Table B-9 are incorrectly presented.

Basis for Comment

The benefits presented in Appendix B, Economics, Table B-9—Expected Value of EAD and EAD Reduced
for Proposed Projects (page 33) incorrectly overstates that Dam C produces benefits of $2,611.08.
Expected Annual Damages Without Plan Expected Annual Damage is $3,091.22 for No Action, and all
Dam Alternatives and Benefits produced by Dam C are $2,440.

Expected Annual Damage Without Plan of $3,091.22 minus $651.22 Expected Annual Damage with Plan
equals $2,440.00 in Benefits.

Significance: Low

The issue is a math error and does not affect TSP selection or Project implementability.

Recommendation for Resolution

Recommendation 1: Revise the Benefits produced by Dam C presented in Table B-9 to read $2,440.00.

Comment 18

The two location maps shown in Exhibit A of Appendix F, Geotechnical Engineering, showing the loca-
tion of the borings obtained by RTI in 2000, are very poor quality and make it extremely difficult to
relate the boring locations to the proposed structures.

Basis for Comment

The locations of the borings obtained by RTl in 2000 are documented on what appear to be hand-drawn
field sketches. These sketches show geographical features but not the proposed Project features,
making it very difficult to relate the subsurface information to the proposed Project features.

Significance: Low

The comment relates to the quality of the presentation rather than to the quality of the technical
analysis.

Recommendation for Resolution

Recommendation 1: The location of the borings obtained by RTI in 2000 should be shown on a drawing
similar to that developed for the borings obtained in 2011. Revise the drawing of the Project features
to include the location of the borings obtained by RTI in 2000, which will allow a clear understanding of
the relevance of the 2000 subsurface information.
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Appendix A Qualifications of the Review Panel Members

The detailed qualifications and experience of each IEPR Panel Member (in alphabetical discipline
order) are provided below.

A.1 Mr. Paul Bovitz

Role: Biological Resources and Environmental Law Compliance

Mr. Bovitz has over 30 years’ experience as an Environmental Project Manager with expertise in
leading interdisciplinary, high-performing teams on national and international projects. He has extensive
professional experience in ecological assessment and natural resources management in the public,
private, and academic sectors, engaging in both theoretical and applied aspects of ecological research and
encompassing a variety of geographic regions, habitats, and taxa. Mr. Bovitz earned his BS in Wildlife
Biology from Colorado State University, an MS in Ecology from Rutgers University, and an MBA in Finance
from Rutgers University.

Mr. Bovitz is an experienced peer reviewer of USACE ecological restoration plans, EISs, and feasibility
studies. Much of his career has been spent as a USEPA and USACE contractor directing ecological
investigations of sites requiring environmental restoration. Mr. Bovitz is experienced in NEPA compliance,
having completed several EAs, Dredged Material Management Plans, EIS, and other NEPA documents,
including extensive USACE contracting experience in preparing NEPA-compliant feasibility studies for
habitat restoration and environmental remediation projects. He has worked nationwide, and for the past
5 years has been working as lead ecological risk assessor for investigation and cleanup of two
contaminated sites at Tyndall Air Force Base in Panama City, Florida. He has performed aquatic surveys
and ecological risk assessments at several sites, and his NEPA experience includes cumulative impacts
analyses. He has served as an IEPR Panel Member for both ecological issues and NEPA compliance on
projects for the USACE, including dam safety projects for the Albuquerque, Dallas, St. Louis, and New York
Districts.

Mr. Bovitz currently serves as an acting member of the New Jersey Governor’s Science Advisory Board,
Ecological Sciences Committee, and formerly served on the Comparative Risk Analysis Panel of the New
Jersey Department of Environmental Protection. In July 2014, he served as Chair for a session he organized
on “Integrating Ecological Restoration Projects into a Regional Framework” at the Conference for
Ecological and Ecosystem Restoration, which focused on regional approaches for coastal restoration
projects.

Mr. Bovitz holds the following credentials; Licensed Site Remediation Professional-New Jersey
(#586403, 2010); Certified Professional Wetland Scientist—Society of Wetland Scientists; Certified Energy
Manager—Association of Energy Engineers (No. 14394; 2009); Leadership in Energy and Environmental
Design Accreditation Professional-US Green Building Council and Certification in Green Supply Chain
Management—Rutgers University.
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A.2 Prof. Don Ator

Role: Civil Works Planner/Economist

Prof. Donald Ator was chosen primarily for his civil works economics experience and expertise. He
earned an MS in Economics and Agriculture Economics from Louisiana State University in 1978 and an
MBA with a concentration in Finance and Accounting from Louisiana State University in 1984. He has over
38 years of experience working for 28 USACE districts. During this time, he worked first as an economist
with the Vicksburg District, and then in the private sector as a contractor with Gulf South Research
Institute, and subsequently with three architect-engineer firms. He currently serves as an Instructor,
Undergraduate Advisor, and Research Associate in the Department of Agriculture Economics and
Agribusiness at Louisiana State University. Responsibilities include teaching, undergraduate advising,
research, extension, and outreach. Current research is in Financial Resiliency Planning for local
governments in Louisiana, Texas, Alabama, Mississippi, Florida, Georgia, Kentucky, and Nebraska. This
work involves managing a team of research assistants to collect Comprehensive Annual Financial Reports
of local government finances and coding the data from the Statements of Net Assets, Changes in Capital
Assets, Statements of Net Activities, and Combined Balance Sheets into Excel documents stored on a
SharePoint site for analysis and research.

He is an economist with 38 years of specialized experience developing and analyzing economic data
for civil works water resources planning, design, construction, and operations and maintenance as related
to civil works projects. Most of this experience has been working with 28 USACE districts nationwide, but
it also includes work with the Department of Interior’s Bureau of Land Management and Bureau of
Reclamation, and the Department of Commerce. He has conducted more than 500 projects requiring the
development and analysis of relevant and credible socioeconomic information and performed the quality
assurance review for all economic aspects of these civil works projects.

He has demonstrated experience directly related to conducting individual economic research that
produced the necessary results to provide information to senior decision makers on project
recommendations for civil works projects; extensive experience in planning, data assembly, analysis and
evaluation; drawing economic conclusions and economic report preparation; researching, interpreting
and applying economic theories, principles, and research methods to assemble, analyze and interpret
complex data and problems to devise methods of resolution. Mr. Ator has performed quality assurance
review of project cost analyses, supporting financial documentation for cost-sharing agreements, and risk
and uncertainty analyses on all civil works projects.

Mr. Ator is intimately familiar with federal plan formulation and economic analysis guidance gained
from hands on experience. He has managed project teams in the development of benefit-cost ratios and
derivation of the economic net benefits that served as the primary input for decisions to authorize water
resource projects and establish priorities in budgeting, funding, and implementing these civil works
projects throughout the planning, engineering, design, construction, and operation and maintenance
stages.

He has extensive experience applying HEC-Flood Damage Assessment computer programs, additional
HEC programs, and the Institute for Water Resources Planning Suite.
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In addition, Mr. Ator is intimately familiar with USACE plan formulation processes, procedures and
standards. He has demonstrated proficiency in the USACE six-step planning process, policies,
methodologies and procedures as governed by ER 1105-2-100, Planning Guidance Notebook. This is
evidenced by his development of a template for preparing Project Management Plans for Feasibility
Studies for USACE Regional Planning and Environment Division South, Mississippi Valley Division, and field
testing the template in 2012. He served as a team leader while embedded in the Plan Formulation Branch
USACE New Orleans District directing plan formulation activities of three plan formulators and providing
project oversight and technical review to ensure compliance with USACE guidelines.

Mr. Ator is uniquely skilled in the identification of problems and opportunities and the development
of objectives in the planning process. He has demonstrated the ability to characterize problems and
opportunities in a way so that meaningful levels of achievement are identified. This has included
identifying problems and opportunities for both existing and future conditions in a manner that permitted
the formulation and evaluation of alternatives in a systematic manner that ensured all reasonable
alternatives were fully considered.

Active participant in professional societies:

e SAME, Vicksburg Post, Sustaining Member, Membership No. 327077, recently served on the Board
of Directors.

e ASCE, Associate Member, Membership No. 9137013, recently served on the Report Card for
Louisiana’s Infrastructure Committee.

A.3 Dr. David Jaffe

Role: Flood Risk Analysis & Hydrology and Hydraulic Engineer

Dr. Jaffe has worked for more than 15 years at the intersection of water resource development, water
infrastructure design, and water policy in coastal and riverine environments. This work has included
analysis, design, and related regulatory elements. Dr. Jaffe has focused his technical expertise on the
translation of engineering science into actionable environmental benefits, including protection,
restoration, and remediation. His areas of technical focus are hydrology, hydraulics, and sediment
transport. Dr. Jaffe utilizes a broad scope of numerical and analytical methods, including a wide range of
numerical models, and is an expert in applying existing off-the-shelf tools to provide in-depth and forward-
looking analysis and insight regarding complex hydraulic problems.

Dr. Jaffe has maintained his academic and research ties and currently serves as a lecturer in civil
engineering design. He earned his Doctor of Philosophy (PhD) in Civil & Environmental Engineering. He is
a registered Civil Engineer and a member of the ASCE. Dr. Jaffe is also a diplomat for the American
Academy of Water Resource Engineers.

Dr. Jaffe’s current area of research focuses on using sediment transport, through modeling and
measurement, as a proxy for several facets of environmental analysis and design. His background in
physical marine science, riverine hydraulics, and numerical modeling provides a broad foundation for
developing solutions in a diverse array of aquatic habitats, including those at the intersections of littoral
and riverine systems. Dr. Jaffe also manages projects and programs that deal with environmental policy
and systematic risk. These project and programs include large or regional government projects and small,
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locally driven initiatives covering a broad spectrum of agencies and interests. Dr. Jaffe has served as a
project manager for federal and state projects, in particular those of FEMA, National Marine Fisheries
Service, USACE, USEPA, and United States Bureau of Reclamation.

Dr. Jaffe has extensive experience in using numerical models for coastal and riverine analysis, both
commercial and proprietary. Dr. Jaffe’s modeling experience includes significant use of modeling packages
from federal agencies, HEC in particular.

In a recent project, Dr. Jaffe participated in an analysis to evaluate the impacts from changes to local
scour resulting from proposed bridge improvements. A Hydraulic Engineering Center’s River Analysis
System (HEC-RAS) model was employed for the analysis of stream hydraulics. Sediment and hydrologic
data were taken from previous efforts, and additional analysis was required to determine downstream
boundary conditions for tidally controlled water surface elevation. The study followed HEC-18 criteria in
that general, and long-term and local bed adjustment was considered. Bridge hydraulics and related scour
were modeled in HEC-RAS. Dr. Jaffe led the bridge hydraulics and bridge scour effort as part of the bridge
replacement effort.

Dr. Jaffe developed protocols for and led the pilot study that examined the hydraulic climate change
impacts to infrastructure along the south bank of Guadalupe River in San Jose, California, based on a
50-year (2012-2062) time horizon. The study compared the existing and future conditions levee
deficiency and resulting existing and future conditions flood plain using one- and two-dimensional
hydraulic modeling, as well as Geographic Information System (GIS)-based tool sets. Sea level rise was a
primary consideration. The impacts to existing bridge soffits in the existing and future conditions were
also examined. A preliminary economic impacts analysis was conducted using parcel assessment maps
and GIS tools based on 2012 dollars. The conclusion of the study outlined future analytic pathways for
analysis of climate change impacts to infrastructure and habitat in riverine systems, including sediment
transport and bulking, and watershed burn and sediment yield.

Dr. Jaffe also led a project evaluating the HEC-6T numerical modeling. Recently updated FEMA HEC-
RAS numerical models were employed to determine the magnitude and extent of impacts that large bed
load particles would have on improvements to the Freeman Diversion in the Santa Clara River, California.
Specifically, diversion modifications were intended to improve sensitive and endangered fish species
migration within the river. Several design, operation, and long-term maintenance elements of these
improvements depended on the size range and relative frequency of the largest particles transported as
bed load during 100-year and other large flow events.

He led the modeling and design support team to develop improvements to the existing USACE levee
with the City of San Jacinto, California. He led sediment data collection and hydrology determination
efforts, including design storm and long-term hydrographs, numerical modeling, gas pipeline protection
measures, levee top- and toe-elevation determination, bridge design criteria and downstream habitat
impacts analysis. The project included historical and gravel mining operations analysis. He coordinated
with a local Indian tribe to address local tribal concerns. The primary design concern was to restore river
habitat and functions while minimizing impacts to downstream special habitat areas.
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A.4 Mr.Doug Spaulding

Role: Geotechnical/Geomorphology Engineer

Mr. Spaulding is a registered engineer with over 40 years of experience specializing in geotechnical
design, local flood protection, dam inspection, dam rehabilitation, Part 12 inspections, and PFMA
facilitation. He holds an MS in Civil Engineering in Geotechnical Engineering from Purdue University and a
BS in Civil Engineering from Valparaiso University. He is affiliated with the ASCE, Minnesota Geotechnical
Society, and SAME; he is also a member of the American Arbitration Association and is on the Construction
Claims Panel, Minneapolis, Minnesota.

He served 10 years with the USACE, which included serving as Chief of the Levee Design Section and
Program Manager for the National Dam Safety Program in Wisconsin and Minnesota. Duties included
project management, feasibility and siting studies, economic analyses, regulatory coordination, and
management of final design for flood control and navigation structures.

Mr. Spaulding has served on several independent peer reviews, including:

Currently serving on FERC Board of Consultants for the design of the 24 W Lake Livingston
Hydroelectric Project in Texas.

Currently serving on the FERC Board of Consultants for the design of the 400 MW Gordon Butte
pumped storage project.

Served as geotechnical representative on External Peer Review to evaluate the USACE $190 million
seepage control upgrade project in East St. Louis, Missouri. Evaluation included review design for
relief wells, slurry trenches, and seepage berms.

Fargo Moorhead Flood Control Project: Served on IEPR Panel to review USACE feasibility study for
flood protection for the Fargo Moorhead area. Alternatives plans included levees, floodwalls and
two diversion alternatives. The recommended diversion plan involves a 35-mile-long channel with
an estimated cost of $1.3 billion.

Evaluation of Levee Cracking: Geotechnical Engineer for study and evaluation of the cause of
cracking in USACE earth levees located throughout the Red River of the North. Investigations
included literature review, field inspection, subsurface investigations, and evaluation of potential
causes of cracking.

Eau Pleine Dam, Mosinee, Wisconsin: This project was part of a program to upgrade the discharge
capacity and increase the stability of the downstream embankment slopes. Project included the
use of transient finite element analyses to evaluate the potential for sudden drawdown failures
and stability analyses to determine the configuration of a sloping drain and stability berm section.
Byllesby Dam, Dakota County, Minnesota: Studies at the Lake Byllesby Dam included stability of
Ambursen Dam and the rock spillway. This included core holes to identify the character of bedrock
at depth and recommendations regarding potential remediation. The work at Byllesby Dam
included a sensitivity study to evaluate potential for sliding along the bedrock/concrete contact
using CSLIDE (USACE's Sliding stability of concrete structures program).

Breckenridge Flood Control Stage 1: The project involved design of 7-mile long, 20-foot deep flood
diversion channel in western Minnesota. Services included evaluation of stability and utilization of
clay fill material. The value engineering study on project resulted in $1.5 million cost savings.
Seneca Falls Hydroelectric Project, Seneca Falls, New York: Project included stability analysis using
a sensitivity analysis for this 50-foot high gravity structure and implementation of an exploration
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program to investigate soluble voids and foundation of the powerhouse. On-site work included dye
testing, preliminary grout testing, and down-the-hole photography.

e Served as FERC approved independent consultant on more than 60 Part 12 inspections for projects
located nationwide.

e Lorella Pumped Storage Project: Served as project manager for the development of the preliminary
design of this $1 billion pumped storage project. Design included an underground powerhouse and
evaluation of 80-foot-high embankments founded on soft clay deposits in addition to design of a
170-foot-high rock fill dam. The upper reservoir utilized an asphaltic concrete membrane to control
seepage and reservoir losses in the upper portion of this project.

e Baldhill Dam: Evaluation of project alternatives to increase the spillway capacity at the USACE
Baldhill Dam. Project included preliminary structural and geotechnical design, earthwork layout,
and quantity estimates. Also responsible for design of remedial measures to stop earth movements
in the discharge channel area.

e Highway 75 Dam: Developed geotechnical and civil designs for the USACE Highway 75 Dam near
Odessa, Minnesota. Design elements for this 3.5-mile-long structure included embankments,
outlet channels, two outlet works and related access roads, and other features. Project included
stability evaluation for 25-foot-high dam founded on soft clay.

e High Falls Embankment Stabilization, Crivitz, Wisconsin: Project required design of a downstream
berm to increase the embankment stability and to provide a seepage control system for emerging
seepage.

Mr. Spaulding was responsible for development and implementation of training programs for
operators at both the USACE dams (1981 to 2011) and electric utility-owned structures (1995 and 2008).
Training included a program on identification of potential harmful conditions. He is an approved facilitator
for the FERC's PFMA program and has served as facilitator for PFMA evaluations on 45 projects in a
nine-state area. He has served on the “Development of the Lower St. Anthony Falls Hydroelectric Project”
HydroVision (2010) and “Computing Sliding Factors of Safety for Concrete Structures” HydroVision (2004).
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Appendix B Charge Questions

The text below reproduces the Charge to Reviewers. The OEO provided the charge questions to the
review Panel at the beginning of the review process. The Panel Members used these charge questions to
guide their review.

Small Flood Risk Management Project Village of Hatch, New Mexico, Continuing
Authorities Program (CAP), Section 205

INDEPENDENT EXTERNAL PEER REVIEW
CHARGE TO REVIEWERS

The following Charge to Reviewers outlines the objective of the Independent External Peer Review
(IEPR) for the subject study and the specific advice sought from the IEPR 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 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 charge. The 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 charge.

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 panel
may 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 IEPR Performance Work Statement provides additional details on how
comments should be structured.

Broad Evaluation Charge Questions

1. Isthe 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?

Given the need for and intent of the decision document assess the adequacy and acceptability of the

following:

3. Project evaluation data used in the study analyses,
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Economic, environmental, and engineering assumptions that underlie the study analyses,

5. Economic, environmental, and engineering methodologies, analyses, and projections,

6. Models used in the evaluation of existing and future without-project conditions and of economic
or environmental impacts of alternatives,

7. Methods for integrating risk and uncertainty,

8. Formulation of alternative plans and the range of alternative plans considered,

9. Quality and quantity of the surveys, investigations, and engineering sufficient for conceptual
design of alternative plans, and

10. Overall assessment of significant environmental impacts and any biological analyses.

Further,

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

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.

For the tentatively selected plan, assess whether:

13.
14.
15.

16.

The models used to assess life safety hazards are appropriate,
The assumptions made for the life safety hazards are appropriate,

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, and

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.

Specific Technical and Scientific Charge Questions

17.

18.

19.
20.

21.

Are the considered and recommended alternatives considered from a Spring Canyon watershed
perspective?

Are the uncertainties of benefits, costs, and impacts, and any risk associated with those
uncertainties, adequately addressed and described for each alternative?

Are the expected outputs of the recommended alternative reasonable?

Are the models and assumptions used to assess risks of non-performance of the proposed
alternative appropriate?

Are the estimated costs for the final array of alternatives reasonable for a conceptual level of
design?
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Appendix C Acronyms

Acronym Definition

APMI Analysis Planning and Management Institute
ASCE American Society of Civil Engineers

BS Bachelor of Science

cfs Cubic square feet

col Conflict of Interest

DOE Department Of Energy

EA Environmental Assessment

EC Engineering Circular

EIS Environment Impact Statement

EM Engineering Manual

ER Engineering Regulation

FERC Federal Energy Regulatory Commission
FEMA Federal Emergency Management Agency
GIS Geographic Information System

GSA General Services Administration

HEC Hydraulic Engineering Center

HEC-RAS Hydraulic Engineering Center’s River Analysis System
IEPR Independent External Peer Review

LMI Logistics and Management Institute
MBA Master of Business Administration

MS Master of Science

NAS National Academy of Sciences

NEPA National Environmental Policy Act
OEO Outside Eligible Organization

PCA Portland Cement Association

PFMA Potential Failure Modes Analysis

PhD Doctor of Philosophy

RCC Roller-Compacted Concrete

SAME Society of American Military Engineers
TO Task Order

TSP Tentatively Selected Plan

USACE US Army Corps of Engineers

USEPA US Environmental Protection Agency
USGS US Geological Survey
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