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Encl �i�f 
Major General, USA 
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MEMORANDUM FOR Commander, U.S. Army Corps of Engineei:s, Mississippi 
Valley Division (CEMVD-PD-SP/Kendall Smith), PO Box 80, 1400 Walnut Street, 
Vicksburg, Mississippi 39181~080 

SUBJECT: Cedar River, Cedar Rapids, Iowa, Flood Risk Management Project, 
Review Plan · 

1. Enclosed for MVD's review and approval is the Subject Review Plan (RP). The RP 
was prepared in accordance with EC-1165-2-217, 

2. The Risk Management Center has endorsed this RP. MVD Chief, Business 
Technical Director, Michael Turner must also endorse beforeMVD command approval. 

3. The project is in the implementation phase. Engineering, design, and construction 
will be accomplished by a combination of resources from Corps Districts, engineering 
consultants hired bythe Corps, and engineering consultants hired bythe non~Federal 
sponsor. The project is divided into nine design am;t construction packages to expedite 
~~~ . . 

4. All required reviews for Implementation Products will be perfonned and no 
exemptions are requested. 

5. The Dam Safety Modification MCX, Huntington District (Mike Robinette Lead), will 
perform the ATR. · · 

6. AType II IEPR SAR effort is.recommended for this project. The RP contains 
infonnation on life and safety risk and draft milestones for this review. 

7. The Poinm of Contact for this action are Mr. Toby Hunemuller.- Technical Manager, 
and Mr. Andrew ·· · 

Jh~ 
ENCL STEV~~; ·$~~GER 

COLI EN 
Commanding 
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Section 1 

Introduction 
1.1 Purpose 

The purpose of this Review Plan (RP) for the Cedar River, Cedar Rapids, Iowa, Flood 
Risk Management (FRM) Project (P2#120063) is to ensure a quality-engineering 
Project is developed by the Corps of Engineers in accordance with Engineering Circular 
(EC) 1165-2-217, "Review Policy for Civil Works". As part of the Project Management 
Plan (PMP), this RP establishes an accountable, comprehensive life-cycle review 
strategy for Civil Works products, lays out a value-added process, and describes the 
scope of review for the current phase of work. The EC outlines five general levels of 
review: District Quality Control/Quality Assurance (DQC), Agency Technical Review 
(ATR), Biddability, Constructability, Operability, Environmental and Sustainability 
(BCOES) Review, Safety Assurance Review (Independent External Peer Review Type 
II), and Policy and Legal Compliance Review. This RP will be coordinated with the 
Project Sponsor and provided to Project Delivery Team (PDT), DOC, ATR, BCOES, and 
SAR Teams. The technical review efforts addressed in this RP, DQC, and ATR are to 
augment and complement the policy review processes. The District Chief of 
Engineering has assessed that the life safety risk of this Project is significant; therefore, 
a Safety Assurance Review (SAR) will be required. This RP is a stand-alone document 
and serves as an appendix to the Project Management Plan (PMP). ' 

1.2 References 

• EC 1165-2-217, Water Resources Policies and Authorities Review Policy For Civil 
Works, 28 February 2018 

• Engineer Regulation (ER) 1110-1 -1 2, Quality Management, 31 Mar 2011 

• ER 415-1-11, Biddability, Constructability, Operability, Environmental and 
Sustainability (BCOES) Reviews, 31 Jul, 2018 

• ER 1110-2-1156, Safety of Dams - Policy and Procedure, 31 Mar 2014 

• ER 1110-2-112, Required Visits to Construction Sites by Design Personnel, 15 Apr 
1992 

• ER 1180-1 -6, Construction Quality Management, 30 September 1995 

• ER 1110-2-1150, Engineering and Design for Civil Works Projects, 31 Aug 1999 

• Engineering Manual (EM) 1110-2-1913 Design, Construction, and Evaluation of 
Levees, 30 April 2000 

• PMP for subject Project dated November 2018 
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• Project Partnership Agreement (PPA) Between the Department of the Army and City 
of Cedar Rapids Iowa, 27 November 2018 

• Report of the Chief of Engineers for the Cedar Rapids, Iowa Flood Risk 
Management Project (Chiefs Report), 2011 

• Operations and Deployment Risk Assessment Report for the City of Cedar Rapids, 
Iowa, Alternative and Sequencing Optimization for Removable Flood Barriers, draft 
report dated Nov 2018. 

• Memorandum, Assistant Secretary of the Army, Civil Works, 9 August 2018, subject: 
Policy Guidance on Implementation of Supplemental Appropriations in the Bipartisan 
Budget Act of 2018. 

• Review Plan for Cedar River, Cedar Rapids, Iowa, Flood Risk Management Project, 
dated 29 July 2011. 

• District Quality Management Plan (Quality Management Plan (QMP) -
19990901 . pdf) 

• Interim Guidance on Streamlining Independent External Review (IEPR) for Improved 
Civil Works Product Delivery" dated 5 Apr 2019. 

1.3 Review Management Organization 

The USACE Risk Management Center (RMC) is the Review Management Organization 
(RMO) for this Project. 

Section 2 

Project Description 
2.1 Project Description 

Location. The City of Cedar Rapids is located in Linn County, Iowa on the Cedar 
River. The City of Cedar Rapids is located in Northeastern, Iowa, approximately 70 
miles west of Dubuque, Iowa; 30 miles north of Iowa City, Iowa; and 130 miles 
northeast of Des Moines, Iowa. The drainage area of the Cedar River is 6,997 square 
miles. 

Flood History. The City of Cedar Rapids experienced record flooding in June of 2008, 
which was nearly 12 feet higher than the previous flood of record based on 100 years of 
record. This flood was the result of rainfall on top of a flood wave, which maximized the 
flood intensity at Cedar Rapids. In Cedar Rapids, the Cedar River crested on June 13, 
2008, at an elevation of 731.1 ft NGVD, roughly 4 feet above the FEMA 0.2% Annual 
Chance Exceedance (500-year) flood stage at the gage, and a discharge of 
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approximately 140,000 cfs. The flood caused damage to many buildings, both public 
and private. Hospitals, schools, public transit, and businesses were negatively 
impacted by the flooding event. Nearly 1,300 City blocks were impacted, displacing 
approximately 25,000 people. 

Feasibility Study. The Study was authorized by House Resolution adopted April 5, 
2006, by the Committee on Transportation and Infrastructure, and Senate Resolution 
adopted May 23, 2006, by the Committee on Environment and Public Works. The 
Feasibility Study was completed on November 2, 2010 (revised January 2011 ), and 
evaluated FRM measures for the entire Cedar River Corridor through downtown Cedar 
Rapids. The Project area included both the east and west sides of the Cedar River, 
through the City. The Recommended Plan provides flood risk management for the east 
side (left descending bank) of downtown Cedar Rapids and is comprised of a system of 
approximately 3 miles of levees, floodwalls, closure structures and pump stations. 
Flood risk management for the west side of the Cedar River was not justified as a part 
of the Federal project but will be constructed by the City and is expected to be 
completed approximately 10 years after the east side construction is complete. The 
design height will be constructed to a profile to contain the June 2008 flood crest and 
includes consideration of the hydraulic impacts resulting from the City constructing the 
west side system. 

The cost estimate for the Recommended Plan during the feasibility study was 
$99,004,000 (October 2010 prices). The protected area includes a resident population 
of over 500 people and approximately 9,000 employees. Important public facilities 
protected include the U.S. Federal Courthouse, the U.S. Post Office, the Ground 
Transportation Center, the Science Museum, Mercy Hospital, US Cellular Center, and 
the City Administration Building. The Water Resources Reform and Development Act of 
2014 authorized construction of the Cedar Rapids FRM Project. 

2011-2018. USACE received advanced local cost sharing Preconstruction, Engineering 
and Design funding in 2011 that allowed design work to be completed through 35% 
levels to include quality reviews for the entire authorized Project. Early in 2013, USACE 
halted all design efforts to wait for Federal funding for the Project to come through 
before continuing with design. During 2013 through 2018 when no Federal funds for 
PED were received, the City of Cedar Rapids continued to advance segments and 
features of the Project utilizing local and state funding. 

The City and USACE, Rock Island District, entered into a Memorandum of 
Understanding (MOU) on February 14, 2011, that initially covered the advancement of 
design and construction select Project features identified in the approved Project. Since 
2011, five separate amendments in the following years occurred to the original MOU to 
cover additional Work-In-Kind (WIK) items. An Integral Determination Report was 
completed on August 29, 2018, to ensure that the City is eligible to receive credits for 
the WIK outlined in the MOU, as amended. The Integral Determination Report was 
required to be approved prior to signing of the PPA. 
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No Federal funds were provided after 2012 to advance design so the City paid its full 
share of the design costs to assure USACE involvement in NEPA coordination and 
various other basic Project functions. During this six- year window, the City successfully 
obtained grant funding from other Federal agencies to advance buy-outs, HTRW clean 
up, and construction of levee segments, a portion of the pump stations, and detention 
basin features. All of these items were approved for WIK as part of the amended MOU, 
but since the City used Federal funds, it may not be reimbursed unless USACE 
provides a letter indicating that these funds may be used as a match to other Federal 
funds. Also during this six-year period, the City engaged with Canadian National (CN) 
Railway regarding the upstream tie-off and the six railroad closures structures located 
on its property. CN Railway told the City it was not accepting of these features on its 
property. Because the City does not believe it has condemnation power over CN 
Railway without USACE involvement in the Project, it began revisiting alternative 
alignments through a formal feasibility process, including public involvement sessions. 

This process resulted in a new preferred alignment for Reach 1 that runs along Cedar 
Lake and ties off at 1-380. This alignment avoids the CN Railway area of concern and 
protects approximately 80 more structures, including two large industrial facilities. This 
alignment was explored during feasibility phase but was screened out due to HTRW 
concerns. The City-led feasibility study conducted a Phase II HTRW evaluation and 
determined that contaminant levels are below action levels and so this alternative is a 
viable option. This new alignment has been approved by the City Council as part of the 
Flood Risk Management Master Plan. 

Current Status. Appropriations for the Project were provided in August 2018 as part of 
Supplemental Bipartisan Budget Act of 2018, Public Law 112-123. A PPA between the 
Department of the Army and City was signed on November 27, 2018. The current 
Project is divided into four reaches and nine contracts as outlined in Table 1 and 
Attachment 1. The design and construction responsibilities vary by contract and are 
outlined in Table 1. Design work and quality reviews have been completed to the 35% 
level for all these contracts with the exception of the work in Reach 1. The Reach 1 
alignment was altered from the authorized Project at the time of the PPA signing and is 
at approximately a 10% design level. The design work being accomplished by the city 
is following USACE standards and will be subjected to the requirements of this Review 
Plan. Construction costs for the Project as of November 2018 are projected to be 
$117,480,000. An Environmental Assessment has been completed and a Finding of No 
Significant Impact has been signed. Additional environmental work is underway to 
Reach 1 alignment changes to insure they meet NEPA requirements. Pertinent State 
and Federal permits are under preparation. 
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Table 1. List of Contracts and Responsibilities 

Contract 
Existing Pump Station 
Outfitting and New 
Gatewells, Reaches 2 
and 3 

Design 
Responsibility 

Cedar Rapids A/E 

Construction 
Responsibility 

Cedar Rapids 

Description 
35% Complete. 2 new pumps at 
Sinclair PS, 2 new pumps at 101h 

Ave PS, new GW at Avenue A, and 
add gates to CRST gatewell. 

161h Ave Closure 
Structure Cedar Rapids A/E USAGE 

35% Complete. 65' W X 12' H 
Roller Gate, 100' W X 12' H 
Floodwall, and street modifications. 

Reach 3 USAGE Rock Island USAGE 

35% Partially complete. 1000' W X 
12' H earthen levee and Sinclair 
levee/pump station 

Reach 4 USAGE St Paul USAGE 

35% Complete. 3000' W X 15 H 
Floodwalls and Levee Embankment, 
gatewells, 72" twin culverts w/ 

_g_atewells, and utility relocations 

New Pump Station 
and Gatewells 

USAGE Rock Island 
A/E USAGE 

35% Complete. 4 New PS and 5 
Gatewells located throughout project 
reaches. 

Road Closures 
USAGE Rock Island 
A/E USAGE 

35% Complete. 8 Road Closures. F 
Ave 11 O' W X 5' H; E Ave 60' W X 5' 
H; Hydrodam Access Rd. 30' W X 9' 
H; 1st Ave 120' W X 11' H; 2nd Ave 
120' W X 12' H; 3rd Ave 155' W X 
12' H; 121h Ave 80' W X 8' H; Otis 
Rd. 60' W X 12' H 

Railroad Closures 
USAGE Rock Island 
A/E USAGE 

35% Complete. 4 RR Closures, 
UP Rail Yard 3 Tracks, Reach 1 
70'W X 12' H; Quaker Oats 1 Track, 
Reach 1 22" W X 12' H; CRANDie 1 
Track, Reach 3 22" W X 12' H;UP 1 
Track, Reach 4 22" W X 12' H 

Reach 1 
USAGE Rock Island 
A/E USAGE 

0% Complete. 4300 W X 5' to 12'H 
levee, 2300' W X 12 H floodwall, 
channel widening, & new PS, 

Reach 2 Cedar Rapids A/E USACE 

35%Complete. 3000' W X 6' to 12' 
H removable and permanent 
floodwalls. 

81h Avenue Bridge 
Replacement Cedar Rapids A/E Cedar Rapids 

0% Complete. New bridge at 8th 

Ave and tie-in walls to FRM Project. 

2.2 Project Sponsor 

The City of Cedar Rapids, Iowa is the project sponsor. The products and analyses 
provided by the City as in-kind services will undergo DOC, A TR, policy and legal 
compliance, BCOES, and SAR reviews. The City will be providing in-kind services as 
outlined in Table 1. 
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Section 3 

District Quality Control 
3.1 Requirements 

Standard quality checks and reviews will be conducted during the development process 
and are carried out as routine management practice. Quality checks will be performed 
by staff responsible for the work, such as supervisors, work leaders, team leaders, 
designated individuals from the senior staff, or other qualified personnel. However, they 
will not be performed by the same people who performed the original work, including 
managing/reviewing the work in the case of contracted efforts. Design calculation 
checks will be performed on all design work by an independent source. 

Project Delivery Team (PDT) reviews will be performed by members of the PDT to 
ensure consistency and effective coordination across all project disciplines. 
Additionally, the PDT is responsible for a complete reading of any design documents to 
assure the overall coherence and integrity of the documentation. 

Design Documentation Reports, Risk Assessments, Plans and Specifications, and 
Operations and Maintenance manuals will undergo formal DQC at the 35% (Reach 1 ), 
65% and 95% level in accordance with the District Quality Management Plan (Quality 
Management Plan (QMP)-19990901.pdf) and EC 1165-2-217. Products produced by 
Architect-Engineers (A/E) will undergo DQC review in addition to the quality review 
process performed by the A/E. The A/Equality review includes checking of all 
computations by an independent source and over the shoulder review by senior staff. 
USAGE will review the comments from the A/E to insure they are complying with their 
own QC process. See Attachment 2 for the DQC Lead, reviewers, and reviewers' 
disciplines for all stages of work. 

3.2 Documentation 

DQC comments will be limited to those that are required to ensure adequacy of the 
product. The four key parts of a quality review comment will normally include: 

1. The review concern - identify the product's information deficiency or incorrect 
application of policy, guidance, or procedures; 

2. The basis for the concern - cite the appropriate law, policy, guidance, or 
procedure that has not be properly followed; 

3. The significance of the concern - indicate the importance of the concern with 
regard to its potential impact on the plan selection, recommended plan 
components, efficiency (cost), effectiveness (function/outputs), 
implementation responsibilities, safety, Federal interest, or public 
acceptability; and 

6 



Review Plan Rock Island District 
Mississippi Valley Division 

4. The probable specific action needed to resolve the concern - identify the 
action(s) that the reporting officers must take to resolve the concern. 

Documentation of DQC activities will be accomplished through DrChecks in accordance 
with the District Quality Management Plan. DQC certifications will be filled out after 
completion of each design package in accordance with EC 1165-2-217. Documents 
that will undergo DQC include: 

• Design Documentation Reports 
• Plans and Specifications 
• Operations and Deployment Risk Assessment Report for the 

City of Cedar Rapids, Iowa, Alternative and Sequencing 
Optimization for Removable Flood Barriers 

• Project Risk Assessment Report 
• Construction Schedule Estimates 
• Operations Manuals 

A copy of all comments and responses from DQC will be provided to the ATR team at 
each review. The intent is for the review process to be transparent for all reviewers. All 
reviewers will have access to the Dr Checks comments from all reviews. ATR will have 
access to the DQC comments in process, but will not delay finalizing their comments. 
The DQC certification process will be completed prior to submission for ATR Technical 
Review Certification. This will allow time for the ATR to assess the District Quality 
Control (DOC) documentation and make the determination that the DQC activities 
employed appear to be appropriate and effective. 

Biddability, Constructability, Operability, Environmental Review. BCOES Reviews will 
take place early in the development of design documents. Reviews will take place at 
35% (Reach 1 ), 65%, and 95% level for each contract. 

3.3 DQC/BCOES Schedule and Estimated Cost 

DQC/BCOES Review Schedules are outlined in Attachment 4. The cost for the 
DQC/BCOES is approximately $700,000. 

7 



Review Plan Rock Island District 
Mississippi Valley Division 

Section 4 

Landowner/ Stakeholder Technical 
Review 

4.1 Requirements 

The City of Cedar Rapids and select landowners and Stakeholders have requested to 
review Plans and Specifications in accordance with their mission and legal 
requirements. Part of this review is to identify any operational constraints or 
considerations, before, during or after construction, on these large industrial or public 
works operated properties. 

Currently, the select landowners and stakeholders that will participate in this review are 
Cargill, Union Pacific Railroad, Alliant Energy, and Iowa DOT. This review is not 
intended to engage all landowners but only those who have complex operations and 
real estate acquisition processes. These reviews will follow the same review intervals 
as the DQCR and ATR reviews [currently 35% (Reach 1 ), 65%, 95% review). 

4.2 Documentation 

Documentation of Landowner and Stakeholder Technical Review (LSTR) activities will 
be accomplished through DrChecks in accordance with the District Quality Management 
Plan . Documents that will undergo LSTR include Plans and Specifications. 

4.3 Landowner and Stakeholder Technical Review 
Schedule and Estimated Cost 

LSTR Review Schedules will align with the review schedules as outlined in Attachment 
4. The cost for the LSTR is part of the Reviews estimated cost. 

Section 5 

Agency Technical Review 
5.1 Requirements 

All implementation documents shall undergo ATR in accordance EC 1165-2-217. ATRs 
will occur seamlessly, including early involvement of the ATR team for validation of key 
design decisions, and at the scheduled milestones as shown in Attachment 4. A site 
visit will be scheduled for the ATR Team in 3rd Q 2019. 
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5.2 Documentation of ATR 

Documentation of ATR activities will be accomplished through DrChecks. ATR 
certifications will be filled out at the completion of each design package in accordance 
with EC 1165-2-217. 

5.3 Products to Undergo ATR 

• Design Documentation Reports 
• Plans and Specifications 
• Operations and Deployment Risk Assessment Report for the City of Cedar 

Rapids, Iowa, Alternative and Sequencing Optimization for Removable 
Flood Barriers 

• Project Risk Assessment Report 
• Construction Schedule Estimates 
• Operations Manuals 

5.4 Required Team Expertise and Requirements 

The ATR team has been established in accordance with EC 1165-2-217 and will include 
the disciplines and expertise as outlined below. All members will be professionally 
registered. The ATR Team names and their credentials are included in Attachment 3. 

ATR Lead: The ATR team lead is a senior professional outside the home MSC with 
extensive experience in preparing Civil Works documents and conducting ATRs. The 
lead has the necessary skills and experience to lead a virtual team through the ATR 
process. The ATR lead will also serve as a reviewer for Geotechnical. 

Geotechnical Engineer shall have experience in the field of geotechnical engineering, 
analysis, design, and construction of (floodwalls, relief wells closure structures, etc.) for 
FRM projects. The geotechnical engineer shall have experience in subsurface 
investigations, rock and soil mechanics, internal erosion (seepage and piping), slope 
stability evaluations, erosion protection design, and earthwork construction. The 
geotechnical engineer shall have knowledge and experience in the forensic 
investigation of seepage, relief well design, settlement, stability, and deformation 
problems associated with FRM projects constructed on rock and soil foundations. 

Hydraulic & Hydrologic Engineer shall have experience in the analysis and design of 
hydraulic structures related to complex FRM Projects (e.g., interior drainage, channels, 
pump stations, gatewells, flow frequency analysis, river hydraulics and hydrology)., 
Corps application of risk and uncertainty analyses in flood damage reduction studies, 
and standard Corps hydrologic (HEC-HMS) and hydraulic (HEC-RAS) computer models 
used in FRM Projects. 
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Mechanical Engineer shall have experience in pump station design and familiarity with 
design of mechanical gates and controls for flood control structures. 

Electrical Engineer shall have experience in pump station design including the design 
of pump controls. 

Structural Engineer shall have experience and be proficient in performing stability 
analysis, finite element analysis, seismic time history studies, and external stability 
analysis including foundations and gates (HSS structures) on FRM systems. The 
structural engineer shall have specialized experience in the design, construction and 
analysis of FRM projects. 

Civil Engineer shall have experience in design, layout, and construction of a large 
urban FRM projects to include knowledge regarding levees, interior drainage facilities, 
earthwork, concrete placement, design of access roads, and relocation of underground 
utilities. The reviewer must be familiar with USAGE regulations and standards. 

Construction Engineer Reviewer should be a senior level, professionally registered 
engineer with extensive experience in the engineering construction field with particular 
emphasis on FRM Projects with similar scopes to this Project. The Construction 
reviewer should have a minimum of 10 years of construction experience. 

Cost Engineer The reviewer for cost estimating shall be a registered or certified cost 
engineer with a BS degree or higher in engineering or construction management. 
Reviewer shall have a minimum of 10 years in cost estimating and have experience with 
estimating large urban FRM projects. The reviewer shall have extensive knowledge of 
MIi software and the Total Project Cost Summary as required during ATR. 

5.5 Statement of Technical Review Report 

At the conclusion of each ATR effort, the ATR team will prepare a certification memo. A 
final report will be prepared at the end of the project in accordance with EC 1165-2-217. 
The RMC's Statement of Technical Review Report template will be used with the ATR 
Completion of Agency Technical Review showing David E. Carlson, P.E., Chief, Eastern 
Division, CEIWR-RMC-E, signing for the RMO. 

5.6 ATR Schedule and Estimated Cost 

The preliminary ATR milestone schedule and required disciplines per contract are listed 
in Attachment 4. The cost for the ATR is approximately $700,000. 
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Section 6 

Safety Assurance Review 
6.1 Decision on SAR 

The protected area includes a resident population of over 500 people and approximately 
9,000 employees. Important public facilities protected include the U.S. Federal 
Courthouse, the U.S. Post Office, the Ground Transportation Center, the Science 
Museum, Mercy Hospital, US Cellular Center, and the City Administration Building. This 
project will reduce the risks of significant flooding from the Cedar River; however, there 
will still be some residual risk to the City. The primary risk will be the City's ability to 
efficiently and effectively make gate closures, and install the removable walls in a timely 
manner. There is also some risk from relying on tie-ins to existing infrastructure. Risks 
during construction will also need to be assessed and managed. The construction 
sequencing and interim operations and maintenance manuals will be critical to mitigate 
risks. Based on these risk factors, the District Chief of Engineering has made a risk
informed decision that this Project poses a significant threat to human life (public safety) 
and therefore an SAR will be performed. 

6.2 Products to Undergo SAR 

The scope of work and charge for the SAR will be based on the risks identified above 
and information contained in Attachment 5. The scope does not include detailed review 
of each contract. The scope is following the intent of "Interim Guidance on Streamlining 
Independent External Review (IEPR) for Improved Civil Works Product Delivery" dated 
5 Apr 2019. This guidance allows the reviews and number of reviewers to be scalable 
to the risk and uncertainty for the project. The SAR scope is focusing on the high risk 
areas of the project, which are contained in Reach 1 and 2 contracts. The first review 
will however, be a project overview and include all products completed at that time. 
Products that will be available for reference or review include: 

• Design Documentation Reports 
• Plans and Specifications 
• Operations and Deployment Risk Assessment Report for the City of Cedar 

Rapids, Iowa, Alternative and Sequencing Optimization for Removable 
Flood Barriers 

• Project Risk Assessment Report 

6.3 Required SAR Panel Expertise 

SAR panels will be established in accordance with EC 1165-2-217. The following 
disciplines will be required for SAR of this Project: 
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Geotechnical Engineer - The Geotechnical Engineering panel member will be a 
senior-level geotechnical engineer with experience in the field of geotechnical 
engineering, analysis, design, resiliency/robustness/redundancy and construction of 
FRM systems. The Panel Member will have knowledge and experience in the forensic 
investigation and evaluation of seepage and piping, settlement, slope stability, and 
deformations problems associated with embankments constructed on weathered and 
jointed rock and alluvial soils. The Panel Member will have experience in the design 
and construction of seepage barriers or cutoff walls. The Panel Member will have 
experience in failure mode analysis, and risk assessment of FRM systems. The Panel 
Member will also have engineering construction experience on FRM Projects. 

Hydraulic Engineer - The Panel Member will have experience with engineering 
analysis related to FRM. The Panel Member must demonstrate knowledge and 
experience with the routing of inflow hydrographs for designing FRM Projects. 

Structural Engineer - shall have experience and be proficient in performing stability 
analysis, finite element analysis, and external stability analysis for floodwalls and 
closure structures. The structural engineer shall have specialized experience in the 
design, construction, resiliency/robustness/redundancy and analysis of FRM Projects. 
The Panel Member will also have engineering construction experience on FRM 
Projects. 

SAR Panel member names will be added to the Review Plan at a later date. 

6.4 Documentation of SAR 

Documentation of SAR will be prepared in accordance with EC 1165-2-217 and RMC 
SAR Report template. 

6.5 Scope, Schedule, and Estimated Cost of SARs 

The tentative schedule for SAR review is shown in Table 2. The estimated cost for the 
SARs of this Project are $600,000 to $800,000. This estimate will be refined when the 
Scope of Work for the SAR task order is completed. 
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Table 2. Scheduled Milestone Reviews with Required Reviewers and Site Visit Duration 

Milestone Reviews 
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Project Overview 

Review of H & H Appendix 

Review of Time and Motion Study X X X 1 Jul 19 Aug 19 

65% Review of Reach 1 & 2 X X X 1 Dec 19 Feb20 

95% Review Reach 1 & 2 

Construction visits for other stages X X 1 May20 Jul20 

Construction Visit X X 1 Dec 20 Jan 21 

Construction Visit X X 1 Jul21 Aug 21 

Construction Visit X X 1 Dec 21 Jan 22 

Construction Visit, 0 & M Manuals X X 1 Jul21 Sep 21 

Section 7 

Public Posting of Review Plan 
The approved RP will be posted on the District public website 
(http://www.mvr.usace.army.mil/pm/pmPeerReview.html). This is not a formal comment 
period and there is no set timeframe for the opportunity for public comment. If and 
when comments are received, the PDT will consider them and decide if revisions to the 
RP are necessary. 

Section 8 

Review Plan Approval and Updates 
The MSC Commander, or delegated official, is responsible for approving this RP. The 
Commander's approval reflects vertical team input (involving the District, MSC, and 
RMC) as to the appropriate scope, level of review, and endorsement by the RMC. The 
RP is a living document and will be updated in accordance with EC 1165-2-217. All 
changes made to the approved RP will be documented in Attachment 6 RP Revisions. 
The latest version of the RP and the Commanders' approval memorandum, will be 
posted on the District's webpage and linked to the HQUSACE webpage. The approved 
RP will be provided to the RMO. 
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Section 9 

Engineering Models 
The following engineering models, software, and tools are anticipated to be used: 

Model Name Version Validation Date 
MCACES (MIi) Mii 4.4.2. Release date 16 Nov 2018 
HEC-SSP 2.1.00.137 July 2016 
HEC-RAS 5.0.5 June 2018 
HEC-HMS 4.2.1 March 2017 
Mathcad 15 15.0 (M030) 
CSETT 
GeoStudio 2018 September 2017 
CPGA 10.4.2011 October 2011 
CFRAME 03.05.2012 March 2012 
CWALSHT 11 .09.2007 November 2007 
STAAD.Pro 20.07.11 .70 November 2007 
RISA-3D 17.0.0 
Ensoft GROUP 2016 10.12 May 2018 

Section 10 

Review Plan Points of Contact 

Title Or anization Phone 

Jason Smith 

Andrew Goodall 

Kirk Sunderman 

Toby Hunemuller 

MVR Flood Risk Program Manager 

MVR Senior Project Manager (co-lead) 

MVR Senior Project Manager (co-lead) 

MVR Technical Manager/ 

Technical Lead (co-lead) 

MVR Technical Manager/ 

Technical Lead (co-lead) 
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ATTACHMENT 1 

General Plan 
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Cedar Rapids Flood Risk Management Project Review Schedules for DQC, LSTR, ATR, and BCDES 

lS"Start Dates ""Comment '5"StartDates 
6S"Comrntnt 

ts" St•rtData 
Contrecto, 1-edDoto Fo, 3S" 

_... 
l~Oot•Fo< "" -- ((Jcp«tttd Date For "" ts" Comment Anlklpated Pn,foct-lon

Oollwnblo R.....i.w.ra To Receive Commtntt Ou• Complate 
Ril"MWeft To R«elw O>mmfflulluo 

Complot4 
..-.. Comments Due llcuheckseom,.te ObdpllnnNNdN 

Docu....U Document, To R__,.Documents 
This c:ontr1ct indude-s the procurementand installation 

bistin& Pump Structural, 
o f 4 total pumps. 2 witl M ins tailed In the Sinc~ir pump 

s11tlon Outfittins Completed 2012 Completed 2012 Completed 2012 ff/A N/A N/A 3/21/2019 3/27/7.019 4/10/2019 Mechankal, Electrical 
stationand 2 will be lnnalltd kl the 10th Avenue Pump 

and New ~tewens Station. The11tewtllwin be constructed at A Avtn\H! 
and Ritts will be added to the tlCistinir CRST Htewdl 

This (;Ofttlact ffldudes one roHer-type11te. Theg•te h: 
16thAvenue Closure 

ComP'eted 2012 Completed 2012 Completed 2012 1/7/2019 1/11/2019 1/2S/2019 4/S/2019 4/18/2019 5/2/2019 
Structural, GeotKh, approxlmat~y 70' In len1th. The1att structurewiill tie 

Structure Mechanical into fvture/e.ffltint proJtcts on tht upstream and 
downstre.m tnds 

This cont ract lndudes the construaion of approximatety 

Reach 3 Compl~ed 2012 Complded 2012 Completed 2012 2/7/2019 2/20/2019 3/13/2019 4/18/201' 5/1/2019 5/29/2019 Geotech, Civil 
1100' ofearthen levee. The levee is beinJ constructed In 
tht middkofamunlcipll par1tinJ lot owned by the local 
sponsor {city of Cedar Rapids) and is 12-14' tan. 

Gtotedt, CMI, This a,ntract k1duc:IH the construction of a new pump 
Reach 4 Completed 2012 Completed 2012 Compltttd ZOU 3/7/2019 3/15/2019 4/5/2019 6/6/2019 6/19/2019 6/28/2019 Struaural, station and conaete floodwall. The flooctwah htf1ht 

MKh1nlcal, Eltctrial varies betwttn 12'and 2•• tal and is I T•type ftoodwall , 

New P\lmp Stations GeotKh, CM!, This a,ntr,ct includes the construction of a new pump 

andGltl!'<Wells 
Compltttd 2012 t.ompleted ZOU Completed 2012 5/3/2019 5/23/2019 6/13/2019 9/6/2019 9/26/2019 10/2.4/2019 Structural, st1tlon at 5th avert11t. Additionally, new gatewells will be 

Mechanical, El«trical constructed Ha part of this contract. 

Th is contract Includes. the construction of5 road dos.urt 
Gtot.ctl. Civil, structures that wil be cons:tn.icttd across both 4-~~ 

Road Cknurei Complettd 2012 Complettd 2012 Completed 2012 6/13/2019 6/26/2019 7/17/2019 10/10/2019 10/23/2019 11/20/2019 Structural, and 2-llne roadw,ys. £ad, road ck»ureabutmentwin 
Mechaniul, Eltctrlcal tit into floodwa!L Additlonalfy, there k a sicniflcant 

amount of utilities that need tobe r~oc:attcl. 

This contnct includes the construction of 4-5 r1ilt0id 

Geotec.h, Civil, 
dos:ure stn,cturescfvaryins widths.. The 1atetype may 

Raaroad Closures Compteled 2012 Complettd 2012 Completed 2012 6/13/2019 7/24/ 2019 9/11/2019 12/5/2019 1/15/2020 3/4/2020 Structural, 
vary deptndlna on the width of the closure and how 

MKhaniul, Electriul 
many tracks need to 1M cros:sed . These dosure 
structures win be a,nstrud.td oo propertyowned by 2 
differer,t railroads.. 

Geotedl, CMI, 
This amluid Includes the cons:tnKtion of tloodwal, 
levtt. 1 pump station, channel widenin1, and concrete 

Reach 1 6/14/2019 6/27/ 2019 7/18/2019 10/11/2019 10/31/2019 11/21/2019 2/14/2020 3/5/2020 4/ 2/2020 
St ructural, 

cutwrt wtdenina, The tensth cf levee is approximatety
Mechanlcal, Eltctrkal, 
Hydraulics 

3600' and the le~th offtooct,Qll ls approximatety 3000'. 
The leVH wilJ beconstructed in an existin1 lake. 

This contract lndudH thtconstruaion of both 

Geocec.h, Civi, 
removable and non-removable Roodwalfs 12-14' tall. The 

Reach 2 Compfettd 2012 Completed2012 Comp~ed 2012 12/1>/2019 1/1/2020 1/22/2020 5/18/2020 5/29/2020 7/10/2020 Structural, 
construction of this project fs in an urbln settins and has 
very tl&ht workit'lt a,ea with someareas I round 50' wide.

Mechanical, [lectrieal 
AdditionaUy, there ls a slgnific.ant amou nt of utilities that 
nttd to be retoc.attd. 

8th Avenue &idse TB0 TBO TBO TBO TBO TBO TBD TBO TBO 
Gecte<h, Clvil, This contract Includes a new bridgeat 8th Avenue and 
Structural, Hydraulics construction of t le•ln waNs to the FRM Pro)Kt. 

H&H Appitndi• N/A N/A N/A 4/2/2019 4/10/2019 4/19/2019 TBO TBD TBO H&H This Is the overal H&H appffldlll for the project. 

Operationsand 
Civil, Structural 

This is the report that ERDC developed for thedty of 
Deployment Risk N/A N/ A N/A N/A N/A N/A 3/1/2019 TBO TBO Cedu Rapids that studied Alttmative and Sequendnt 
Anessment Report M~hankal, Electrk:af 

Optimization for Rt:movabk Flood Blrrlers 

Geotech, Civil, 
This is a report thatwilt outline the results ofa riskProjt>ctRkk Str uctural, 

Assusment N/A N/A N/A N/A N/A N/A 5/15/ 2019 5/22/2019 S/29/2019 
Mechank:al, EJec\rttill, 

Ass.essment perfom,ed on the p roject and as:sfst In risk 

Hydraulks 
Informed dt:slJn, 

Note. An ATR srte visit Is tentatively scheduled for 3rd Quarter2019. 
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Review Plan Revisions 
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