Task Order No. 14
MREFPP Phase MI-7 Segment - Design and Permitting
Applicable to Agreement Dated May 6, 2014
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Barr Engineering Co. (Barr)
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Bismarck, ND 58503

Souris River Joint Board (SRJB)
PO Box 5005
Minot, ND 58702

Designated Representative:

Designated Representative:

Jason Westbrock, Principal in Charge

David Ashley, Chairman

I. Scope Language
This Task Order provides a scope of work, anticipated budget, and project schedule request for planning,
engineering and design and USACE 408 submittal efforts needed to advance the Mouse River Enhanced
Flood Protection Project (MREFPP) Phase MI-7. This scope of work and estimated cost for professional
services was prepared based on the flood risk management features defined as part of the Preliminary
Engineer's Report (PER), our initial discussions with the SRJB regarding the project, and previous work
experience for design phases of the MREFPP. The scope includes planning, engineering, and design (PED)
work, as well as tasks associated with other cost categories including USACE section 408 permission, NEPA
compliance, Independent External Peer Review (IEPR), state and local permitting, Hazardous Toxic and
Radioactive Waste (HTRW), and public outreach. As the project advances, design modifications from the
PER (other than those outlined in this scoping document) and decisions from stakeholders and regulators
(local, state and federal) as well as modifications to current design guidance would require revisions to the
proposed scope, timeline and budget. Phase MI-7 is shown in Figure 1.
The major project design elements include the following:
• Floodwalls – Approximately 2,200 feet of floodwalls.
• Levees – Approximately 1,500 feet of levees.
• Stream Bank Protection – Approximately 3,000 feet of stream bank protection
• Park and Zoo Impacts – Approximately 10 acres of impacts at Roosevelt Park and Zoo and
compensatory mitigation
• Utility Relocations – Water, storm sewer, and sanitary sewer relocations.
• Storm Lift Station – One new stormwater pump station
• Sanitary Lift Station – One new sanitary lift station
• Miscellaneous Features – recreational facilities, landscape architecture, transportation system tieins.
This scope of work is divided into 10 general tasks that identify the significant project elements, broken
down as follows:
•
•
•

Task 1 – Project Administration, Coordination, and Support
Task 2 – Environmental Studies
Task 3 – Hydrologic and Hydraulic (H&H)
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•
•
•
•
•
•
•

Task 4 – Franchise Utility Planning
Task 5 – Regulatory Permitting and Mitigation Planning
Task 6 – Section 408 Permissions
Task 7 – Public Outreach and Parks Coordination
Task 8 – Project Design Guidelines Update
Task 9 – Geotech
Task 10 – Project Design Services

Phase MI-7 design and permitting will be conducted in close coordination with Phase MI-6 designs being
led by the Houston Engineering team. Both phases are part of the south Minot system and will connect in
the vicinity the new stormwater pump station. In addition to coordinating on the interconnection, we
have assumed the HEI team will perform the following activities for the benefit of both phases:
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•
•
•
•
•
•

OHWM and Wetland field surveys
SWIF modifications and updates (if any)
CLOMR development
USACE Section 404 permitting
Interior drainage modeling and modifications
Stormwater Pump Station – structure design, pump sizing and selection, piping and gatewell

Likewise, the Barr team will lead the following work efforts that will span both project reaches:
• NEPA document development (assumed to be a supplemental EA)
• Riverine modeling
• HTRW assessments
• Cultural resource surveys
• Stormwater pump station – architectural, HVAC, electrical, instrumentation and controls

Task 1 – General Project Coordination and Support
Significant coordination will be required throughout the project design and implementation phase. The
following lists work related to this task.
Subtask 1.1 – Progress Meetings
1.

2.
3.
4.

Coordination of efforts between the SRJB, City, design engineers and agencies will require regular
and frequent meetings. We assume in-person meetings at the City of Minot twice per month for
up to two members from the consulting team, and the meetings will have an average duration of
two hours per meeting plus travel. We assume the majority of the meeting time will be spent
discussing progress and issues regarding the tasks contained within this work order.
This scope assumes meeting with agencies, including the USACE, USFWS, NDSWC and others
would occur on the date of our progress meetings.
This scope assumes regular coordination meetings with other design teams will occur on SRJB
meeting off-weeks and will be virtual in format.
Based on our experience with the project, we can also reasonably expect the state and federal
delegations, as well as other stakeholder groups, to request project updates, project information
and project meetings. We have assumed that each of these meeting will be attended by two team
members for a two hour duration, occur six times per year and would be held via conference call.

Subtask 1,2 – Schedule
Barr will develop and maintain a project delivery schedule showing engineering tasks and milestone
deliverable dates.
Subtask 1.3 – Progress Reporting
Project coordination and support also includes activities such as monthly progress memoranda, invoicing,
contracts, general communication, and schedule management.

Task 2 – Environmental Studies
The project will require documentation to comply with the requirements of the National Environmental
Policy Act (NEPA). It is assumed that NEPA compliance will be achieved through preparation of a
Supplemental Environmental Assessment (SEA). The SEA will be developed as a tiered document to the
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Programmatic Environmental Impact Statement (EIS) for the MREFPP. The St. Paul District of the USACE
will be the lead federal agency for the NEPA process. The Omaha District of the USACE will also be
involved in the NEPA process and will be responsible for the Section 404 permitting. The involvement of
other federal agencies (e.g. FEMA, USEPA, USFWS) as formal cooperating agencies in the NEPA process is
not anticipated.
This scope of work and budget was prepared based on previous consultations with the USACE during the
MREFPP EIS process, the USACE’s initial thoughts on environmental review and permitting requirements
for subsequent phases of the project, and precedent set in accomplishing NEPA review for subsequent
project phases to date. This scope assumes the project would not affect threatened or endangered
species.
The anticipated sub-tasks for the environmental review and permitting of the MI-7 segment are as
follows:

Subtask 2.1 - Agency Consultations and Scoping of the EA
Regulatory agencies and other stakeholders will be consulted as part of the scoping process to identify
issues and concerns that need to be addressed in the EA. Based on Barr’s experience with previous project
phases, it is assumed that the USACE will lead the scoping efforts and will develop a scoping document to
inform the SEA.
Due to the project’s location surrounded by residences, parkland, and businesses, additional stakeholder
engagement may be required. For budgetary purposes, Barr has assumed up to one meeting with local
governmental entities (i.e. City of Minot, Park Board, Zoo, etc.) and up to one public information meeting
may be required. These meetings will be held at the discretion of the USACE.

Subtask 2.2 - Field Studies and Data Collection
Most of the data needed for the SEA will be obtained from publicly available sources, desktop analyses,
and previous studies completed as part of the MREFPP EIS. Field studies will be conducted and
environmental data collected to support the EA. Field surveys will be required for wetlands, waterbodies,
biological inventory, cultural resources, and hazardous toxic waste potential. It is assumed that no
additional site-specific studies may be required. Our scope of work and budget assumes most of the
information needed for the development of the EA is readily available. The following further defines these
tasks.
Wetland Delineation and Ordinary High Water Mark (OHWM) Assessment
A field wetland delineation will be conducted to identify and map wetlands within the project corridor.
Wetlands will be delineated in accordance with federal wetland delineation procedures and the
associated regional supplement. In addition, the OHWM for this reach of the Mouse River, as delineated
for the MREFPP, will be field verified during the wetland surveys. A report, including wetland and OHWM
maps, will be prepared summarizing the results of the field delineations and OHWM verification. The field
surveys will be conducted in early summer of 2021. It is assumed the field work will be completed by
others and the GIS shapefiles of the final data will be available to Barr for use in the developing the SEA.
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Biological Inventory
A biological inventory of the project corridor will be completed to assess the potential presence of
suitable habitat for threatened and endangered species and also to identify the presence of nesting
raptors in the project vicinity. The biological inventory will also include general observations on the
riparian vegetation community in the project corridor.
Historic, Cultural, and Architectural Resources Survey
A Class I literature review will be completed for a 1 mile buffer around the area of potential effect (APE). A
Class III cultural resources investigation will be conducted within the established APE to identify any
archaeological sites or historic properties and to evaluate them for National Register of Historic Places
(NRHP) eligibility pursuant to Section 106 of the National Historic Preservation Act. The investigation will
include a pedestrian survey along the proposed levee and floodwall alignments to search for
archaeological sites and a standing structure survey in the APE to identify any structures eligible or
potentially eligible for listing on the NRHP. The field survey will be conducted in accordance with the
North Dakota SHPO Guidelines for Cultural Resource Inventory Projects. A report will be prepared
summarizing the results of the investigation.
Hazardous, Toxic, and Radioactive Waste Assessment
Barr will conduct a reconnaissance-level hazardous toxic and radioactive waste (HTRW) assessment of the
MI-7 segment. The HTRW assessment will be conducted in accordance with the ER 1165-2-132 U.S. Army
Corps of Engineers Water Resources Policies and Authorities, Hazardous, Toxic and Radioactive Waste
(HTRW) Guidance for Civil Works Projects, and will be in general conformance with ASTM 1527-13,
Standard Practice for Environmental Site Assessments. In accordance with the guidance, the HTRW
assessment will include an evaluation of HTRW concerns associated with past and present land uses at the
site and evaluation of potential impacts to the site from nearby documented release sites.
Barr will review historical records filed in state, local and federal databases to identify where HTRW
contamination on lands are known to exist or have the potential to exist across the Project area. Barr will
interview key public officials and select property owners, conduct site reconnaissance, and document the
findings in a report. The results of the reconnaissance level HTRW assessment will be summarized in the
NEPA document and used to determine if additional investigation is needed, such as soil sampling for
environmental parameters within the construction area. A risk-based approach will be used to develop
the mitigation narrative for the NEPA document. No environmental or analytical samples will be collected
during the site reconnaissance-level phase. A visual reconnaissance of any buildings in the project area
will be conducted from public rights-of way.
Based on previous review of available information in the general project vicinity, it is assumed that drilling
or analytical sampling will not be conducted as part of the HTRW assessment efforts. If the results of the
HTRW assessment indicate that additional investigation is necessary, Barr will provide a separate scope,
budgetary cost estimate, and schedule.

Subtask 2.3 - EA Preparation
A draft SEA will be prepared and submitted to the USACE as part of the Section 408 permission with the
60 percent submittal package. The EA will document baseline conditions in the project area, identify and
quantify impacts for those resources addressed in the Programmatic EIS, and describe mitigation
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measures to minimize environmental impacts. It will include an analysis of potential effects of the
proposed action as well as the no action alternative. It is assumed that these are the only two alternatives
that will be included in the SEA. As mentioned previously, the SEA will be developed as a tiered document
to the MREFPP EIS and will incorporate by reference pertinent sections of the EIS document and the
corresponding Record of Decision. After receiving comments from the USACE on the draft SEA, a final SEA
will be prepared and submitted with the 90 percent submittal package.
It is expected that the USACE will distribute the draft EA for a 30-day public review and comment period.
Barr will work with USACE to compile responses to comments received on the draft EA and will
incorporate these comments and responses into the final EA as relevant either through text additions or
incorporation as an appendix.

Task 3 – Hydrologic and Hydraulic (H&H) System Performance Analysis
The hydrologic and hydraulic analysis for MI-7 will build upon the work completed for the Section 408
submittal for the Minot Phases MI-1 through MI-5, Phase WC-1 Tierrecita Vallejo and Burlington Phases
BU-1 and BU-1A. The results of the H&H analysis will be summarized in a Basis of Design Report (BDR) for
submittal to the USACE to request Section 408 permission to modify the existing federal project. The
major hydrologic and hydraulic analysis tasks that will be necessary to complete this next phase in the
MREFPP are discussed below.

Subtask 3.1 - Hydraulic Modeling
Previous hydraulic modeling work by the Barr team established the foundation for the detailed hydraulic
design of the project segments. The hydraulic modeling needed for the design and permitting of the MI-7
features will include:
• Maintain the Baseline 1 and Baseline 2 hydraulic models.
• Maintain a post-project model that contains the latest design information for project segments
being design by the Barr team and those being designed by others.
• Model design alternatives for MI-7 to quantify impacts to flood profiles, minimize project impacts,
and facilitate efficient permitting.
Assumptions
• Two existing conditions baselines will still be needed for project permitting. The USACE will
continue to want an existing conditions with flood fight baseline analysis. FEMA and the NDSWC
will want an existing conditions no flood fight baseline analysis.
• Up to three (6) design scenarios will be simulated.

Subtask 3.2 - Hydraulic Analysis and Design Support
The hydraulic analysis and design support will build off of the BDR completed for previous phases of the
project, especially Phase MI-2 and MI-3. The major tasks will be:
• Evaluate impacts on existing federal levee systems from construction of MI-7.
• Evaluate changes in flood profiles.
• Update the Risk and Uncertainty analysis completed for Phases MI-1 through MI-5, BU-1, BU-1A,
WC-1 to reflect system changes that come out of the detailed design process for MI-7 features.
• Complete the hydraulic analysis necessary to design for superiority .
• Provide design water surface elevations for geotechnical and civil designers.

Page 6

Evaluate the potential for channel velocities to destabilize channel banks and proposed levee
embankments. The results of the analysis will be incorporated into the BDR and used to develop
bank stabilization measures and associated plans and specifications.

•

Assumptions
• There will be two iterations of risk and uncertainty calculations, one at 60% and one at 95%.
• Downstream impacts from the MI-7 features will be less than 0.5’.
• Upstream impacts from the MI-7 features will be less than 0.5’.
• Design of scour revetment and bank stabilization measures will be covered under civil design.
• Modeling and design assumes no modifications to the existing low-head dams located within the
main channel.

Other Assumptions
Similar to the North Minot Levee System, a CLOMR will be needed for the South Minot Levee
System, which includes the MI-7. The CLOMR application will be prepared by others.
An Environmental Assessment (EA) will be sufficient to meet USACE permitting environmental
requirements. Information developed for the Section 408 submittal will be used in the
Environmental assessment document and no additional hydrologic and hydraulic analysis will be
required. Time for hydrologic and hydraulic support for the EA will be covered under Task 2.
The potential for wave run-up and ice jams to impact the design elevations for the overall project
were evaluated in the Phase MI-2 and MI-3 BDR. These were not found to be critical design
considerations and will not be revisited for the MI-7 phase BDR.

•
•

•

Task 4 – Franchise Utility Planning
Barr will coordinate with franchise utility owner's to relocate and modify service lines impacted by the
project. Coordination will include:
1.
2.
3.
4.
5.

Acquisition of utility locates and asbuilt information to determine existing line locations.
Meeting with franchise utility owners to discuss and plan impacts and relocations. A total of
three conference call meetings (2 hours each) are anticipated. Barr team will provide meeting
agenda and minutes to document discussion and action items.
Communication with utility owners and USACE to determine design requirements.
Participate in negotiations retarding relocations.
The following utility companies are anticipated to be impacted by the project:
a. Electric: Xcel
b. Communication: Midcontinent and SRT
c. Gas: Montana Dakota Utilities (MDU)

Task 5 – Regulatory Permitting & Mitigation Planning
Coordination will be needed facilitate a smooth permitting process. Coordination with regulatory
permitting agencies including communication, applications and submittals for approval will be performed
by the Barr team. It is the goal to acquire all regulatory permits prior to project bidding and award. Final
approved permit copies will be provided to the client electronically. The permits, identified in Table 1 are
anticipated and are included in this scope of work.
Table 1: Potentially Required Permits/Approvals
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Agency

Permit/Approval

Required for MI-7

U.S. Army Corps of Engineers

Section 14 Permit (also known as
Section 408 Permission)

X

U.S. Army Corps of Engineers

NEPA Compliance

X

U.S. Army Corps of Engineers

Section 404 Permit

X

U.S. Fish and Wildlife Service

Section 7 Concurrence

X

U.S. Department of Interior

Section 6f - Land and Water
Conservation Fund

X

State Historical Society of North
Dakota

Section 106 Concurrence

X

North Dakota State Water
Commission

Sovereign Lands Permit

X

North Dakota State Water
Commission

Construction Permit

X

North Dakota Department of
Health

Section 401 Water Quality Certification

X

North Dakota Department of
Health

Construction General Permit NDPDES

X

North Dakota Department of
Health

Asbestos Notification of Demolition
and Renovation

X

North Dakota Department of
Health

Watermain and Sanitary Sewer Permits

City of Minot – Engineering
Department

Non-building Floodplain
Development Permit

City of Minot – Engineering
Department

Project approval

City of Minot – Planning and
Zoning Department

Project approval

Minot Park District

Project approval

X
X
X
X
X

Wetland and channel impacts are anticipated due to the alignment of levees, floodwalls and bank
stabilization features associated with the project. Barr assumes wetland mitigation required to replace
impacted wetland areas will be accomplished through either development of on-site wetland mitigation
into project design or through the purchase of available wetland banking or in lieu fee program credits.
Barr will assist with the determination of wetland impacts, coordinate with the entity offering wetland
banking/in lieu fee credit, assist with development of a formal application and follow-up communication
to aid in development of an application for wetland credits. In-channel impacts are also anticipated for
the placement of riprap. Barr assumes the mitigation of OHWM impacts can be addressed by using the
Oak Park and Nubbin Park restoration site, as proposed in the approved system wide mitigation plan.
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Task 6 – Section 408 Permissions
Because portions of MI-7 will be within the federal right of way for the existing flood risk reduction
measures, all proposed modifications must be approved by the USACE through the Title 33 U.S.C. Section
408 permission process. Section 14 of the Rivers and Harbors Act of 1899, as amended in 1985 to include
“public works” (33 United States Code [USC] 408; hereinafter referred to as “Section 408”), authorizes the
Secretary of the Army to allow alterations and modifications to existing USACE projects as long as the
modifications do not adversely impact the project’s integrity or usefulness, do not adversely impact
operations and maintenance, and will not be injurious to the public interest. As a general rule, proposed
alterations that will result in unmitigated, substantial adverse changes in water surface profiles will not be
approved.
The Barr team will develop the Section 408 submittals and assume that one 408 submittal package
covering MI-7 will be submitted to the USACE for permission approval. The submittal package will be
developed using Barr’s past experience with prior approved Section 408’s and the recently update
procedural guidance for obtaining Section 408 permission to modify an existing federal project as
published in Engineer Circular EC 1165-2-216 POLICY AND PROCEDURAL GUIDANCE FOR PROCESSING
REQUESTS TO ALTER US ARMY CORPS OF ENGINEERS CIVIL WORKS PROJECTS PURSUANT TO 33 USC 408.
Some of the information and technical analysis needed for a 408 submittal are described elsewhere in this
work plan. Therefore, this section of the work plan will primarily focus on the Section 408 permission
process, the unique requirements set forth by the procedure and scope associated with this work.

Subtask 6.1 - Independent External Peer Review (IEPR) Request for Proposal
An IEPR is a critical step in the USACE approval process. The USACE has indicated that they will require an
independent firm not presently associated with the MREFPP to conduct the reviews. Different levels of
IEPR are required (Type 1, Type 2, or both) depending on the type and scope of work being conducted.
Based on EC 1165-2-216, which provides procedural guidance for obtaining Section 408 permission to
modify an existing federal project, only a Type 2 IEPR (or safety assurance review – SAR) will be needed for
the proposed work.
It is our understanding that HDR will continue to provide IEPR services for the MREFPP. The BDR and
drawings will be submitted to the IEPR review team at the 60%, 90% and 100% points in the design. Barr
will respond to two rounds of comments – one at the 60% design submittal and one at the 90% design
submittal. The 100% submittal will reflect the resolution of any previous IEPR comments and will be
considered final. This scope assumes IEPR will not provide new comments on the 100% submittal.

Subtask 6.2 - USACE coordination
Based on our experience with the Section 408 approval process and guidance provided in EC 1165-2-216,
it is essential that the USACE project manager and the agency technical review team be engaged in the
process as early and as often as possible to reduce the chances of unforeseen issues being brought up
late in the design and review process.

Subtask 6.3 - Develop Basis of Design Report
The Barr team will prepare a Basis of Design Report (BDR). The purpose of the BDR is to present the
design analysis criteria and the final flood protection design for USACE Section 408 permission. The BDR
documents the design process and includes plans and supporting data for the upgraded design. The BDR
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will provide enough design detail so that project features and major components of those features are
defined. The design will be developed sufficiently to allow plans and specifications to proceed for the
project. The supporting technical analysis that must be detailed in the Section 408 BDR submittal for
geotechnical, hydrologic and hydraulics, civil and structural design will be presented in appendices. The
BDR will include will follow the format, structure and build upon BDR’s from previous phases.

Subtask 6.4 - H&H Documentation for Section 408 Approval
Section 408 permission of MI-7 will involve documentation of the hydraulic analysis and design support
the River H&H chapter of the BDR. The Phase MI-2 and MI-3 BDR included both the detail analysis of the
project segments as well as the overall analysis for the full project and interim construction stages. The
BDR will focus on the detailed analysis for the project segments under design and avoid redundant
discussion of full project impacts. The hydrologic and hydraulic analysis section of the BDR will document:
•
•
•
•
•
•
•

The source data and assumptions for the hydrologic and hydraulic model
The risk and uncertainty analysis for freeboard and levee overtopping
Channel velocities and scour analysis
Federal project impact analysis
Interior drainage assessment
Refined Project Phasing
Interim Risk Reduction Measures (IRRMs)

Subtask 6.5 - Incorporating NEW Risk Tolerance Guidelines
The USACE is in the process of developing design recommendations which include "risk tolerance
guidelines" as a way of performing quantitative risk analysis and comparing the results. The timeline for
release of the new guidance and full implementation of risk informed decision making into the levee
safety program is unknown at this time. It is anticipated that the USACE updated evaluation and design
guidance will have significant emphasis on key elements including:
•
•
•
•

Risk-based Potential Failure Mode (PFM) framework
Quantitative risk assessments
Geomorphology assessments
H&H risk and uncertainty

This scope of work assumes incorporating the USACE guidance related to risk informed decision making
into the BDR and supporting Section 408 submittals. Since the Corps has yet to formally adopt the new
guidance, the level of effort is unknown at this time and Barr has assumed a budget of $25,000 which may
need to be renegotiated after the USACE guidance requirements are clearly defined.

Subtask 6.6 - Section 408 Permission Submittals
The section 408 submittal requires strict adherence to a variety of both engineering and regulatory
requirements, including USACE design standards and design review and environmental protection
compliance in accordance with NEPA (EIS or EA, HTRW, Endangered Species Act, National Historic
Preservation Act, etc.). The technical analysis must include, but is not limited to, the following information:
•
•

Enough detail to ensure technical adequacy of the design including hydrology, hydraulics,
geotechnical, structural, mechanical, electrical, etc.

Assessment of anticipated local and system-wide resultant impacts (i.e., impacts on system
integrity)
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•

•

Upstream and downstream impacts of the proposed alterations, including potential impacts to
existing floodplain management and water control management plans of federal projects within
the basin

A risk assessment and discussion of residual risk, including safety, completed in accordance with
USACE regulations

It is critical that the necessary documentation be submitted to the USACE in a clear and concise manner to
streamline the review process. In addition, close coordination during all phases of the assessment and
design development with USACE staff assigned to conduct the agency technical review (ATR) will help the
review process go smoothly and avoid unexpected comments. We will work closely with the SRJB and
USACE project manager (and staff) to develop the necessary submittals and documentation for the USACE
408 approval process as outlined below. The following list will be used as a starting point to develop the
documentation.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Request for approval
Project authorization

Description of proposed modification

Purpose/need for modification

Technical analysis and adequacy of design
Electrical evaluation

Mechanical evaluation

Geotechnical evaluation

Structural evaluation

Hydraulics and hydrology evaluation

Operation and maintenance requirements

Real estate analysis

Existing right of way

Temporary construction easements

Additional real estate requirements
Residual risk

Changes in risk
Transfer of risk

Administrative record

Executive order 11988 considerations

Environmental protection compliance

National Environmental Policy Act (NEPA)
Endangered Species Act (ESA)

Fish and Wildlife Coordination Act

Marine Protection, Research and Sanctuaries Act (MPRSA)
Wild and Scenic Rivers Act (WSRA)

Coastal Zone Management Act (CZMA)
Clean Air Act (CAA)
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•
•
•
•

Hazardous, Toxic, Radioactive Waste (HTRW)

National Historic Preservation Act

Noise Control Act
SWIF

Once comments have been addressed, issues resolved and requested changes to the 100% Submittal
Package have been fully completed the final 408 submittal can proceed. The entire Submittal Package for
the 408 permission process will include but not be limited to signed plans, specifications, details,
calculations, technical and explanatory information, design report, cost estimate, construction sequence
and schedule and other documentation. Engineers and other professionals signing plans, specifications,
calculations and other documents will be currently licensed in North Dakota.
Based on recent submittal reviews and correspondence with the USACE, it is anticipated that a Project
Summary Report (PSR) is not required and is therefore not included under this scope of work.

60% Design Submittal
The Barr team will develop the design of the project to the 60% complete level for the design report,
drawings and specifications. The 60% submittal will provide sufficient technical engineering drawings,
details, calculations, technical and explanatory information and documentation for review of the proposed
flood risk reduction features by the SRJB, USACE, Independent External Peer Review (IEPR) Engineer and
others. We assume that the USACE, City/SRBJ and IEPR reviews will occur concurrently and all comments
will be provided within two weeks of submittal.
The 60% level of design is defined as:
•
•
•

Established design procedures

Project feature layout in conformance with governing codes, design criteria, and anticipated
loadings.

Drawings developed to a level of detail where construction aspects are readily identifiable.
Construction sequencing, contractor notes, and final dimensions not fully developed.

90% Design Submittal
The 90% Submittal Package shall include but is not limited to plans, specifications, details, calculations,
technical and explanatory information, design report, cost estimate, construction sequence and schedule
and other documentation that provides adequate information for review of the proposed flood risk
reduction project elements by the City/SRJB, USACE, IEPR Engineer and others.
Barr will submit the complete 90% submittal package to the City/SRJB, USACE and the IEPR Engineer for
review and comments. Once the comments are has received from the SRJB, USACE and the IEPR
Engineer, the engineering team will review comments and recommended changes jointly with SRJB,
USACE and the IEPR reviewers and make the agreed upon changes to the plans, specifications, design
report and other documents contained in the 90% Submittal Package
In the event there are any comments noted by the City/SRJB, USACE and the IEPR reviewers, the 90%
submittal will be resubmitted until comments are adequately addressed and concurrence is achieved
before proceeding to the 100% Submittal. We assume that the USACE, SRJB and IEPR reviews will occur
concurrently and all comments will be provided within two weeks of submittal.
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100% Preconstruction Engineering / Bid Set
Once comments have been addressed and requested changes to the 90% Submittal Package have been
completed, the Barr team will provide the 100% Technical Submittal Package which includes but is not
limited to plans, specifications, details, calculations, technical and explanatory information, design report,
cost estimate, construction sequence and schedule and other required documentation. The purpose of
this submittal is to verify and confirm that changes have been made, comments have been addressed and
issues have been finally resolved.
Barr will provide the information and documents covered under this contract and submit the entire 100%
submittal to the SRJB, USACE and the IEPR reviewers for the final review and comment. We assume that
the USACE, City/SRJB and IEPR reviews will occur concurrently and all comments will be provided within
two week of submittal. It is also assumed that only minor comments will remain after the 100% design
submittal. Significant changes after the 100% design submittal may require renegotiation of additional
budget to complete the modifications.

Post-Submittal Support
Barr will respond to comments and questions from the USACE District, Division and Headquarters staff
during their review of the Section 408 submittal package. We have assumed that comments from these
staff will be limited and that a revised version of the “final” SEA will not be required.
Barr assumes that the 60%, 90%, and 100% documents will also be submitted to the USACE for review and
comment in order to facilitate open communication with the USACE and receive early consensus. We will
respond to USACE review comments by using a tracking spreadsheet to document the process and
information exchange, similar to what we have done with 408 submittals for MREFP Phases MI-2 and
MI-3. In addition, Barr will work with the IEPR consultant to address comments raised during the safety
assurance review (IEPR Type 2 review).

Task 7 - Public Outreach and Parks Coordination
Public outreach is a critical element of this project because of the numerous stakeholders including
neighborhoods in the immediate area of the project, residents upstream and downstream of the project,
the USACE, local businesses, and franchise utilities. Accurate and timely information regarding the project
will be a necessary element to the success of the project. Public outreach during planning, design and
construction will be provided by the Barr team in cooperation with the SRJB. The Consultant will be
responsible for coordinating with SRJB staff to complete tasks associated with public outreach.
Subtask 7.1 – Media Communications
Lead the communications efforts to provide consistency in messaging and media to the general public.
The Barr team will maintain the project website (www.mouseriverplan.com), Facebook and Twitter
accounts, as well as develop and issue press releases on behalf of the SRJB for the project segments.
Subtask 7.2 – Communications Coordination
The Barr team will coordinate with other consultants and the City PIO regarding work related to other
phases of the Mouse River Enhanced Flood Protection Project. The goal is to have one comprehensive
message for public information.
Subtask 7.3 Public Meetings
We assume we will conduct and attend up to two public outreach meetings related to the design of the
MI-7 Levee.
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Subtask 7.4 Project Communications and Support
We will assist the SRJB in creating a database of stakeholders for the project including a mailing list of
local property and business owners, community groups, government agencies, and associations affected
by construction activities. We will coordinate and provide support services to the SRJB for public
meetings and workshops.
Subtask 7.5 Minot Parks District Coordination
Because nearly all of the MI-7 project reach falls within Minot Park District property, significant
communication, coordination and mitigation will be required for a successful project. This subtask
provides for frequent communications with the Park District as plans begin to develop and allows for their
input to be brought forward to the SRJB for consideration.

Subtask 7.6 - Project Visualization
The Barr team will develop renderings of project features for public meetings and communication with
agencies. It is anticipated that renderings will be developed at 60% and 100% completion stages and will
include drawings of overall project area, specific structures, critical project elements, areas of public
concern, and other project features. Renderings will be developed using Infraworks and Adobe
Photoshop. We assume development of 2 renderings and 2 overall project drawings at 60% and 100%
completion stages.

Task 8 – Project Design Guidelines
Project specific design guidelines have been developed as part of the initial phases of the MREFPP. The
document provides present procedures, guidelines, format, and standards to be used in the design of the
MREFPP. The document has been developed with the specific project goals of achieving USACE 408
permission to modify the existing federal project and FEMA accreditation.
With the completion of construction reaches within Burlington and Minot, project lessons learned will be
incorporated into the design guidelines for incorporation and use on future phases, including Phase MI-7.

Task 9 - Geotech
Work under this task includes the geotechnical engineering efforts to provide recommendations for levee
material, and levee geometry, as well as seepage control measures, slope stability, and seepage mitigation
(if necessary) for floodwalls and levees. Recommendations pertaining to river setbacks and sanitary pump
station structures will be provided. This task is based on flood protection alignments as shown in the PER.

Geotechnical Investigations
Geotechnical investigations will begin with a review of previous studies and available information. The
available data, although previously compiled and presented in the PER, will be reviewed to determine
specific implications to the design of the flood control features.
A site reconnaissance visit will be made by members of the Geotechnical team. Members will review the
project site to identify key design and construction issues throughout the design phases of the project.
Investigations will involve observation of general conditions, site geomorphology, recent mining activity,
and critical features such as potential old channels/oxbows, failure scarps, visible drainage features, etc.
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Barr will coordinate site-specific geotechnical investigations along the proposed flood risk management
centerline following the guidelines of EM 1110-2-1913 Design and Construction of Levees.
Geotechnical drilling and Cone Penetrometer Testing (CPT) will be performed to identify soil
type/stratigraphy, perform field testing of soil strength and compressibility, and determine groundwater
levels for design. The geotechnical field investigations will consist of:
•
•

Investigations to evaluate soil conditions for levee and floodwall stability and under seepage.

Transects consisting of three soil borings or Cone Penetration Test (CPT) soundings along a
perpendicular alignment to the proposed flood protection centerline will be performed at 6
transect locations. The transect investigation locations will generally be performed riverside of the
alignment, at the alignment centerline, and landside of the alignment to define a profile of soil
stratigraphy beneath the levee or floodwall. It has been assumed that the boring locations will be
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truck-accessible. Additional evaluation for accessibility within Roosevelt Park and Zoo is required.
A total of up to 10 soil boring and 14 CPT soundings will be completed to a minimum depth of 80
feet (FIGURE 2).

•

•

•

•
•

•

Supplemental soil borings located outside of transects will be completed to provide supplemental
soil information. Additional investigation locations will be near areas of interest such as oxbows,
old stream channels, potential fill/mine waste areas, etc. as identified during the site walkthrough. It has been assumed that soil borings will be performed to a minimum depth of 80-feet
along the alignment centerline to supplement the transect soil borings and existing USACE soil
borings (FIGURE 2).
Flat-blade dilatometer (DMT) soundings will be advanced at up to 8 of the CPT sounding
locations to evaluate levee settlement. DMT testing will be performed by the CPT operators and
advanced using the CPT rig.

Vibrating wire (VW) piezometers along the alignment centerline in up to 3 of the soil boring
transects to evaluate fluctuations in groundwater levels over time. Offset soil borings will be
advanced to install the VW piezometers using the fully grouted method. Water levels will be
recorded using data loggers to evaluate changes over time.

Shear and compression wave interval velocity testing will be performed at 10-foot intervals at
some of the CPT test locations.

Investigations will be performed to evaluate soil conditions beneath proposed structures such as
closures, and pump station/gatewells, . Barr has assumed a total of 6 soil boring to evaluate
bearing capacity and settlement of proposed structures at this time.

Laboratory testing consisting of index property testing, strength testing, and compressibility
testing will be performed on selected samples obtained from the geotechnical investigations.
Laboratory tests will consist of the following tests and methods:
o

Moisture content testing

o

Grain size testing (including hydrometer analysis where appropriate)

o

Direct shear testing (to determine shear strength of sand soils)

o

Unit weight testing

o

Atterberg Limit testing

o

Triaxial UU and CU testing with pore pressure to determine strength of clay soils)

o

Permeability testing

o

Standard Proctor testing

o

Consolidation testing

o

Specific gravity testing

Tests will be performed by Soil Engineering Testing, a USACE certified laboratory facility. The following
assumptions were used to develop the geotechnical investigations scope of services:
•
•

Land/easement work will be performed by SRJB to coordinate access to the boring locations.

Boring locations will be staked by Ackerman Surveying a minimum of 3 days prior to the
investigation. Ground surface locations will also be obtained during staking for later use in the
analysis.

Results from the soil borings, CPT, DMT, geophysical testing, PPD, VW piezometers and laboratory testing
will be presented in a factual geotechnical data report.
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60% Geotechnical Evaluation Report
The results of the field investigations and laboratory testing will be reviewed for the levee segments and
design parameters for design of the levees, structures, and closure will be provided. It is anticipated that
the following items will be included in the 60% BDR:
•
•

•

•
•
•
•

•
•
•
•

Determine evaluation and design parameters for each encountered soil type/strata.

Perform seepage analyses of up to six cross sections along the proposed alignments, which
includes an offset cross-section through the historic cutoff/oxbow feature. The analysis will
advance the preliminary modeling performed by Barr.

Seepage modeling for design cases will be used to evaluate levee and floodwall under seepage,
exit gradients at the landside levee or floodwall toe, seepage rates for collection design, and pore
pressures for use in stability analysis.

Evaluation of the need for seepage control measures will be performed, and initial seepage
control concepts will be evaluated and alternatives selected for final design.

Stability modeling will be performed using the design parameters and pore pressures calculated
from the seepage modeling.

Design parameters including allowable bearing capacity, estimated settlement, active and passive
soil pressures, and soil friction will be provided for design structures (as required).

It is anticipated that some settlement mitigation will be needed at transitions between levees and
floodwalls and other control structures. Results of settlement analysis will be used to design
settlement mitigation (such as preconsolidation design) for structures which exhibit potential for
differential settlement issues.

Results of the Proctor and permeability laboratory testing will be reviewed to evaluate suitability
of materials for use as levee fill materials at previously investigated borrow areas.
Recommendations for borrow source geotechnical properties.
Probable Failure Mode Analysis

Development of geologic profiles to further define soils at specified boring locations

Barr’s findings relating to seepage, stability, factor-of-safety and settlement of the proposed levee and
floodwall will be provided in the report and submitted to the USACE, IEPR and Sponsor for review.
Comments will be addressed in the geotechnical engineering modeling and analysis, which will be
reflected in the 90% BDR.

90% and 100% Geotechnical Evaluation/Report
Barr will continue to develop and refine the seepage, settlement and stability analyses for the levee and
floodwall, update the geotechnical evaluations for the proposed levees and floodwalls, and
recommendations of borrow source geotechnical properties. Comments on the 60% and 90% design
reports will be incorporated into the BDR. Barr will refine the levee and floodwall under seepage estimates
for design of the interior drainage features. If necessary, seepage control measures will be designed for
incorporation into the design.
Barr’s updated findings relating to seepage, stability, factor-of-safety and settlement of the proposed
levee, floodwalls and other flood control structures will be provided in the 100% BDR. The geotechnical
design will be summarized in the BDR and appendix for submission to the USACE for Section 408
permission.
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Task 10 - Project Design
Work under this task comprises the field investigations, planning, engineering, and design effort required
to construct MI-7.

Subtask 10.1 - Survey
Field surveys for project design and preparation of construction plans and project illustrations will be
conducted. The horizontal datum will be the North American Datum of 1983 (NAD 83). The coordinate
system will be State Plane (North Dakota North Zone 3301). The vertical datum will be the North American
Vertical Datum of 1988 (NAVD 88). Units will be US Survey Feet.
Survey efforts within the project area are expected to include channel bathymetry, municipal and franchise
utilities, structures, property corners, soil borings, wetland delineations, tree inventories, existing federal
project boundary and supplemental tie-in surveys. It is assumed that aerial imagery and Light Detection
and Ranging (LiDAR) data will be provided as part of Minot’s 2015 commissioned survey. Field
verification of the LiDAR data will be performed and is included in this scope.
Field collection of data will be limited to collection of features needed to advance the design and might
include the following existing information within the impacted area:
•

Topography of the impacted area

•

Monument, landscaping features and general visitor use amenities

•

Existing tree identification and location

•

Location of irrigation system (piping, pumps, and controls)

•

Maintenance and/or access road location, type, design, and width

•

Maintenance “trouble spots” as identified by representatives

•

Jurisdictional wetland boundaries (after delineations are complete).

•

Culturally-significant areas of concern per discussion with park and zoo representatives

•

Potentially contaminated areas of concern per discussions with representatives (Environmental
Site Assessment may be needed if there is a reasonable level of concern)

•

Existing municipal and franchise utilities and easements (locations, description, and ownership)

•

Soil boring locations and associated soils information

•

Tree location, size, and species.

•

Structures, buildings, bridges, poles, signs, fences, and any permanent fixtures.

River bathymetry data will be collected from 3rd St. NE to the Burdick Expressway bridge. The data will be
collected using an unmanned watercraft capable of collecting sonar points within the river channel. The
data will be incorporated into the HEC-RAS model.
In addition, the survey group will prepare right-of-way documents. Within the project area, Barr assumes
preparation of updated real estate drawings for the USACE right of way, up to four sheets.
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A search of available utility information will be conducted. Barr will coordinate with the City or County
regarding any municipal utility locations (water, sewer, storm sewer). If potholing is required, it is
assumed it will be performed by others and is not included in this scope.

Subtask 10.2 - Analysis and Design
Work under this task includes designing the flood risk reduction features and developing construction
documents.
10.2.1 - Initial Project Startup, Data Retrieval, and Review
The Barr team will coordinate project start up by acquiring project data and information necessary to
proceed with the design. The following will be performed as part of this work.
•
•
•
•
•
•
•
•
•

Acquire property ownership information

Research previously identified borrow area and potential project use areas

Coordinate for acquisition of topography, bathymetry and field data

Review aerial photographs along the PER proposed alignment and ROW

Integrate utility as-built information and utility map data into base maps
Review Local, State and Federal requirements

Develop general project organization and project filing systems
Review specific USACE guidance and requirements

Contact local utilities and agencies and submitting plans for comment.

10.2.2 - Initial Project Alignment Review
Prior to analysis and design, the Barr team will:
• Review the current PER flood risk system alignment to identify possible refinement areas, critical
sections, and potential overall system revisions.

•
•

Review and refine current flood risk management system alignment as developed for the PER.
Identify critical areas, previous disputed areas, and areas with non-standard sections.

•

Define limits and develop drawing with areas where alignment could potentially be revised under

•

Develop memorandum and action items from the initial review

the current plan.

•
•

Review project construction limits in comparison to recent property acquisitions.

Define areas near boundary limits that are critical to Minot and cannot be modified, moved,
removed.

10.2.3 - Analysis of Project Elements
Certain elements of the project will require detailed analysis to determine a suitable design. The design
team anticipates evaluation of the following items:
•

•

Utility crossings within the levee corridor— Evaluate individual utility crossings within the flood
risk management system corridor and determine applicable USACE requirements and guidance.
Pipe materials, anti-seepage devices, shut-off devices and installation methods will be considered.
Municipal utilities – The following existing municipal infrastructure is anticipated to be impacted
by the location of the proposed levee:
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o
o
o

•
•

•

•

•

•

•

•

•
•
•
•

Sanitary Sewer –27” sewer main along Central Ave between 8th St and Roosevelt Park; 18”

sewer main crossing the Mouse River at Roosevelt Zoo.

Watermain - 4” at Roosevelt Park, 12” at Zoo Ped Bridge, 8” at Burdick Expressway.
Storm Sewer –60” at 9th St SE.

Top-of-levee elevations—Evaluate and review top of levee elevations based on H&H modeling
results.

River bank stabilization—Stabilization for protection of slopes and channels adjacent to
structures, in overbank excavations, scour protection and critical flow areas will be included in this
analysis.
Levee transitions—Evaluate earthen levee and the transitions to floodwalls, structures, closures
and other elements integrated into the levee section. Analyze slope protection systems and
stabilization measures.

Exploration trench inspection—Review exploration trench requirements, trench type and specify
trench locations. Review existing information and infrastructure prior to the project in an attempt
to expose or intercept any undesirable underground features. Determine trench geometry based
on soil conditions and embankment configurations and specify backfill requirements. Determine
inspection requirements during construction and indicate areas to be reviewed by archeological
personnel.
Earthwork balance analysis—Analyze overall project earthwork balance including review of
general cut and fill locations, soil types and material shrinkage factors. Determine stripping
depths and temporary handling method and stockpiling. Estimate quantities.

Borrow site material import—Assume borrow to be sourced from the MADC site. Analyze and
plan borrow site impacts for phase MI-7. Determine use of channel excavation and other possible
riverside borrow sources as material for levee construction.

Construction sequencing review—Determine project sequencing by considering permits,
acquisitions, demolition, funding to facilitate the most productive and beneficial construction
project.

Real estate—Review real estate requirements for the project and define construction limit
requirement, review property acquisitions to date and determine project needs. Analyze
guidelines defined by the USACE for levee right of way maintenance access and flood fight access
to determine the overall flood risk management system foot print. Provide figures showing
project limits and real estate needs.
Structural – Develop loadings and load cases, establishing safety factor, settlement factoring.
Mechanical – HVAC designs for pump station

Electrical – Identify power sources and perform load computations and identify routes for power.
Evaluate communications system and establish functionality requirements.

Traffic – Evaluate road relocations and road closures during construction and impacts to traffic.

Subtask 10.3 – Project Design
Project design elements included in the scope of work are presented below. Design includes incorporating
analysis of project elements and continuing the design and applying the work into construction drawings,
and specifications.
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10.3.1 - Demolition and Disposal
This task will define and design limits of demolition to allow construction of the flood risk management
system. We assume the SRJB will lead the demolition and abatement of homes and structures with some
assistance from the Barr Team. Demolition design under this scope includes but is not limited to removal
of, foundations, utilities, unsuitable soils, and vegetation. We will also evaluate potential disposal sites for
cost estimating purposes. Investigation and removal of contaminated or hazardous materials is not
included in this scope of work. Work related to demolition includes:
•
•

•
•

Identification of demolition removals, limits and extents and general flood risk management
system corridor preparation

Define inspection trench locations, inspection trench type and limits of trenches. Determination of
trench geometry, details and method of construction. Indicate personnel required to perform
inspections. Define removals for elements discovered during trench inspections.

Define demolition excavations and material backfill and compaction requirements along with
geotechnical input.

Identification of general disposal material types and review possible final use options (i.e. waste,
recycle, use in levee, hazardous, etc.)

10.3.2 - Levee and Floodwall Design
This task is based on levee alignments as shown in the PER. Work related to levee and floodwall design is
as follows.
• Define the levee/floodwall geometry and alignment.
•
•
•

•
•
•
•
•

•

Incorporate seepage mitigation design as determined by geotechnical team.

Define levee/floodwall subgrade amendments, foundation material and compaction
requirements.

Define levee structural core section material and topsoil requirements and develop typical levee
cross sections in conjunction with geotechnical analysis. Determine surfacing requirements for the
levee based on expected future use.

Define compaction, material placement and material characteristic requirements based on
geotechnical analysis.

Evaluate necessary material and field testing requirement in coordination with geotechnical
evaluation.

Identify levee/floodwall penetrations and crossings. Design penetrations according to USACE
guidance. Develop plan and profile views of crossings.

Determine material transitions, seepage cutoff, and utility penetrations related to the proposed
pump stations.
Develop final top of levee/floodwall elevation plan and profiles based on final H&H modeling
results and geotechnical levee settlement analysis. Include required freeboard and overbuild
analysis completed by other project disciplines.

Design embankment slope protection based on H&H analysis.

10.3.3 - Staging Areas and Site Access
•

Review project required staging and laydown areas. Identify contamination and spill
requirements, surface amendments, and erosion control measures.
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•
•

Evaluate site access including primary, secondary and local haul road routes. Determine load
capacities and geometric restrictions.

Develop list of items to be stored, staged, stockpiled

10.3.4 - Construction Limits
•

Define construction limits and develop coordinate tables for project staking and field application.

10.3.5 - Boring Logs and Instrumentation
•

•

Coordinate with geotechnical team to develop boring logs for inclusion in the construction
documents. Assume development of construction drawings depicting boring locations and boring
logs.

Coordinate with geotechnical team to indicate piezometers, inclinometers and other relevant field
testing information for inclusion into the construction drawings.

10.3.6 - Levee Ramps
•

Design ramps associated with top of levee access and roadway crossings. Ramps will be designed
according to USACE EM guidance including requirements for side slopes, roadway slopes and
surfacing.

10.3.7 - Overbank Excavation
•

Design overbank excavation based on H&H modeling requirements for channel capacity. H&H to
provide required stabilization method design.

10.3.3 - Temporary Erosion Control
•
•

Develop measures for temporary erosion control for the construction duration of the project.
Measures include silt fence, erosion blanket, concrete washouts and inlet protection for example.
Develop SWPPP documentation including a written SWPPP for the Technical Specifications and
associated plan sheet notes for the Construction Drawings.

10.3.9 - Park and Greenway Corridor
•

It is assumed that the design of recreation features associated with typical park and greenway
corridor improvements are included in this scope. Work includes, but not limited to, the
following:
o Coordination with Minot Park District on modifications to Roosevelt Park near the pool,
skate park, and tennis courts.
o Coordination with the Roosevelt Zoo on future land needs within Roosevelt Park.
o Coordination with the Roosevelt Zoo on modifications to the existing exhibits and
facilities.
o Recreational trail improvements including pavement, access, benches and other trail
appurtenances.
o Low head dam modifications or public river access design is not included in this scope.

10.3.10 - Restoration and Landscape
•

Determine restoration methods specific to project conditions including determining seeding,
permanent stabilization methods and materials.
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•

Landscape design will focus specifically on areas within the proposed levee right of way and
riverside of the proposed flood risk management system. Landscaping focused on park and
greenway improvements is not anticipated or included in this scope.

10.3.11 - Real Estate
The work included in this scope related to defining project real estate needs includes:
•

Developing real estate drawings per USACE requirements which define project right-of-way
modifications.

10.3.12 - Structures
The following structures require structural design and drawings:
• Flood walls – Assumed to be T-wall configuration, reinforced concrete walls, bearing foundation
system, sheet pile cutoff and levee tie-in and consistent with floodwall designs in other parts of
the City.
• Closures – assumed to be steel roller gate system on embedded rails; steel gate system to be
designed by Barr.
o Roosevelt Park closure
o Zoo Pedestrian Bridge closure
• Pump stations
o 8th Street NE Pump Station– above grade structural only.
 Crane system: bridge crane steel columns and rail girders designed by Barr. Crane
trolley and hoist performance specified by Barr and designed by supplier.
 Building superstructure: precast walls and roof truss system performance
specified by Barr and designed by supplier.
o West Roosevelt Sanitary Sewer Lift Station - assumed to manage inflow from a single 27”
diameter inlet pipe. The structure is anticipated to be cylindrical pre-cast with standard
top and bottom integral base slabs.
 Bearing foundation system
 Precast concrete structure
 No above-grade building.
10.3.13 - Architectural
This task includes architectural design of project features associated with enclosed structures that house
pump stations, closure structure components and other equipment. Architectural design is assumed only
for the 8th Street NE Pump Station.
• Perform architectural code study
• Define building exterior and interior materials
• Define building elevations
Significant architectural involvement will be needed for the planning and design of relocating impacted
Zoo exhibits. We assume the lead architect will develop initial concepts and alternatives for coordination
with the Park District, and for review and approval by the Park District and SRJB.
10.3.14 - Roads
• Establish lines and grades for roadway realignments.
• Design stormwater drainage
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•
•

Design paving section
Evaluate lines of site and traffic flow patterns

10.3.15 - Utilities
• Relocation and design of the West Roosevelt Sanitary Sewer Lift Station
• Design of the following municipal utility levee penetrations.
o 6 watermain crossings
o 1 sanitary sewer crossing
• Establish lines, grades, diameters, and pipe material for municipal utility relocations
10.3.16 – Interior Drainage Systems
The scope of services for analyzing the existing system, developing alternatives for conveying the
stormwater to the pump station and design and sizing of storm sewer modifications is assumed to be
included in the HEI task order. Interior drainage improvements within the MI-7 project reach are assumed
to be limited to small storm sewer connections that do not require model updates.

Subtask 10.4—Construction Documents
Barr will prepare the construction drawings, technical specifications and the engineer’s opinion of cost.
Construction documents will be developed for review by the SRJB, for agency reviews and permitting at
60%, 90% and 100% completion stages.
Construction documents will be developed assuming one project as a single phase for submittal and
review, permitting and construction bid package.
10.4.1 - Construction Drawings
The construction drawings will include detailed design plans for construction bidding purposes signed by
an engineer registered in ND. The drawing set is anticipated to consist of approximately 200 drawings.
The overall Construction Drawing set is assumed to include the following drawings subcategorized as:
•

•
•
•
•

•

•

General—Drawings including general project information such as cover sheet, project location,
project phasing, drawing index, standard notes, access and staging, levee reference line
coordinate data, construction limit and coordinate tables.

Geotechnical - Drawings showing soil boring locations, boring logs and borrow area

Traffic Control – Plans depicting temporary traffic controls including signage and detours.

Erosion Control—Temporary erosion control drawings identifying measures during construction
including SWPPP, erosion control plan, and construction details.

Demolition—Plans showing demolition required to prepare the flood risk management system
corridor for construction. Includes hazardous abatement locations table, demolition plans
indicating; utility, structure, and vegetation removals, trench inspection locations, and demolition
details.

Grading—Construction drawings indicating information related to construction of the levee.
Drawings include typical levee design sections, plan/profiles, cross sections at 200’ intervals and
critical locations, levee ramp profiles, interceptor ditch profiles, utility crossings and penetrations
including plan and profiles, erosion protection and associated levee details.
Utilities and Streets – Drawings showing lines and grades of street and utility relocations.
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•
•
•
•
•

•

Structural – Plans, elevations, sections, and details showing steel, concrete, and other materials,
rebar requirements, and dimensions for construction.

Architectural – drawings indicating building materials and elevations for the 8th Street NE Pump
Station.

Mechanical – Construction drawings indicating HVAC systems at the pump station.

Electrical – Construction plans for powering and wiring of gatewell controls, pump station
instrumentation and controls, and standby generator

Landscape/Restoration—Plans showing landscape design and final restoration of disturbed
areas including detailed plan views of seeding, turf establishment methods, and restoration
details.

Real Estate - Drawings showing existing property information, proposed USACE right-of-way and
temporary construction easements.

10.4.2 - Technical Specifications
The design team will develop technical specification sections using CSI format for the work specified in
the Construction Drawings. This scope assumes the SRJB will provide Division 00 Procurement and
Contracting Requirements to be incorporated into the overall specification.
Following is a summary of what will be included in each design submittal. Only the 100% design
submittal will include bid items and quantities as part of the bid form.
•

60% Design Submittal
o

•

•

Technical Specifications – Provide a draft version for review

o

Front End Specifications – Provide table of contents for review

o

Technical Specifications – Provide a “final” draft for review

90% Design Submittal
o

Front End Specifications – Provide a draft version for review

o

Technical Specifications – Provide final version

100% Design Submittal
o

Front End Specifications – Provide final version

Subtask 10.5—Opinion of Probable Construction Cost (OPC)
An Opinion of Probable Construction Cost (OPC) will be provided at the 60%, 90% and 100% design
stages. The OPC will include construction feature costs. Property acquisition costs and analysis is assumed
to be by others. Our team’s approach to cost estimates blends industry knowledge, benchmarking to
constructed projects, working closely with vendors and leveraging contractors/builders to develop a
detailed understanding of project takeoffs.
In general, the greater the level of project definition and design work completed, tighter the cost estimate
ranges can be developed. As a starting point in evaluating alternatives, our team would utilize the basisof-estimate details presented in PER cost estimates performed to date for the project. As design work
progresses and project definition increases, we will match our effort and cost estimate classification to the
level of estimate detail presented in existing cost estimates in accordance with Association for the
Advancement of Cost Engineering (AACE) recommended practices. For example, an estimate Class 4 is
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typical for alternatives evaluation and feasibility studies for agencies such as U.S. Army Corps of Engineers
(USACE) and generally has an expected accuracy range upwards of -30% to +50%. This class of estimate is
associated with a level of project definition between 1% and 15%.
Industry unit cost benchmarking was performed during the PER phase, Phase MI-2 and MI-3 and Phase
BU-1 Burlington detailed design. This information will be updated by contacting regional material
suppliers, vendors and contractor(s) to obtain current cost quote information. Unit costs may be
benchmarked against constructed projects as an additional check of unit costs and cost trends.
10.5.1 - Opinion of Cost at 60% Project Definition
Our team understands the importance of the 60% OPC in setting expectations for comparing design
alternatives, understanding where cost risks are present and targeting value-improvement measures.
•

•
•

Estimate Framework and 60% OPC: The team will advance the OPC framework to a
construction-level of detail. We will contact regional material suppliers, vendors and one
contractor to obtain unit cost quotes and other relevant cost benchmarking information for the
area. Unit costs will be compared to recent construction bid tabulations for an additional
benchmark comparison.
Screening-level OPC’s for Alternatives Analysis: The team will furnish screening-level
comparative OPCs for evaluation of feature alternatives.

Basis of Estimate Report: The team will summarize work performed in a Basis of Estimate Report
that documents important OPC assumptions and methodology. The report will be incorporated
into the 60% Design Report.

The following assumptions were used to develop the scope of services associated with developing the
project OPC.
• Participation of cost team members at in-person meetings at the SRJB is not included.
•
•
•

OPCs will be developed using guidance from AACE Int'l and ASTM.
OPCs will be developed using Microsoft Excel spreadsheets.

One basis of cost estimate document will be prepared for the estimates and will serve as a
working document that is updated as project definition advances.

10.5.2 - Opinion of Cost at 90% Project Definition
The 60% OPC will be updated to include additional design work performed and will be provided as part of
the 90% deliverable.
• 90% OPC: The team will update unit costs, quantities and the Basis of Estimate to incorporate
additional project definition.
•

Basis of Estimate Report: The team will summarize work performed to date in a Basis of Estimate
Report that documents important OPC assumptions and methodology. This summary will be
provided with the 90% OPC deliverable.

10.5.3 - Opinion of Cost at 100% Project Definition
The 90% OPC will be updated to include additional design work performed and will be provided as part of
the 100% deliverable.
• 100% OPC: The team will update unit costs, quantities and the Basis of Estimate to incorporate
additional project definition. The OPC will be organized to align with the Bid Tabulation.
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•

Basis of Estimate Report: The team will summarize work performed to date in a Basis of Estimate
Report that documents important OPC assumptions and methodology. This summary will be
provided with the 100% OPC deliverable.

Subtask 10.6 - Develop QA/QC Plan
The QA/QC plan includes steps for planning, review, verification and validation of project quality. The Barr
team will develop and implement the Quality Assurance / Quality Control Plan for the project. Barr’s
quality management plan template is based on the ISO 9001 international standard for quality systems
and tailored to specific project needs, emphasizing the most important aspects of the project scope
execution. Each plan provides a documented standard for project quality and a mechanism for evaluating
quality. The project quality system includes both routine inspection and checks of data and design, as well
as project quality reviews at regular pre-determined intervals.
Some of the QA/QC measures that will be employed on this project are listed below and generally include
review of all technical work by independent QA/QC reviewers.
•
•
•
•

Initial QA/QC startup and orientation with QA/QC team

Develop list of documents/activities that must be included in the QC process

Develop tracking table for QA/QC documentation

Develop QA/QC organizational structure including file management and documentation

•

Implement QA/QC process. Assume levels of quality control review include the following: peer
and discipline lead reviews. QA/QC team review is not included in the civil scope of work.

•
•

Final documentation and QA/QC closeout at completion of 100% Construction Documents
An independent member of the quality team will be involved in early activities by the engineering
team to understand the scope and work plan, and provide “high early” input on project-specific
quality systems. These same staff will be involved in quality control and review during execution
of the work, and quality assurance reviews prior to releasing any submittals outside of Barr’s team.
Our quality system is based on the “Plan-Do-Check-Act” cycle and includes specific design
controls and checks, as well as standards for design computations and CADD.
Quality reviews used to provide experienced senior-level review by technically qualified
professionals not associated with the project development. Checklists used for the review that are
tailored specifically to individual projects, but generally are formatted to review project work for
the following:
o Correctness of methods, design approach, and calculations
o Adequacy of data, assumptions, and documentation
o Compliance with guidance, standards, regulations, and laws.
o Bidding, constructability, operability, and environmental issues

•
•

II. Maximum Compensation and Assumptions ("Service Assumptions") Upon
Which Maximum is Based
Client shall pay Barr for Services set forth in Section I as follows:
1.

An amount equal to the cumulative hours charged to the Project by each class of Barr’s personnel
times Standard Hourly Rates for each applicable billing class for all services performed on the Project,
plus Reimbursable Expenses and Barr’s subcontractors’ charges.
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2.
3.
4.

The Standard Hourly Rates charged by Barr constitute full and complete compensation for Barr’s
services, including labor costs, overhead and profit; the Standard Hourly Rates do not include
Reimbursable Expenses or Barr’s subcontractors’ charges.
Barr’s Standard Hourly Rates and Reimbursable Expenses Schedule are included in our agreement
with the SRJB.
The total maximum compensation for services described in this Work Order shall not exceed
$3,480,000.00 without prior written approval. Our cost does not include construction services. A
breakdown of the estimated costs is shown in Table 2 below:

Table 2: Estimated Costs

Task No.
1
2
3
4
5
6
7
8
9
10

Task Title
Project Administration, Coordination & Support

Estimated
Cost

Environmental Studies

$260,000

Hydrology & Hydraulics

$184,000

Franchise Utility Planning

Regulatory Permitting & Mitigation Planning
Section 408 Permissions

Public Outreach & Parks Coordination
Project Design Guidelines

$20,000
$110,000
$378,000
$90,000
$20,000

Geotech

$294,000

Project Design

$1,939,000
$3,480,000

Total
5.

$185,000

The Standard Hourly Rates and Reimbursable Expenses Schedule will be adjusted annually as of
January 1 to reflect equitable changes in the compensation payable to Barr.

III. Schedule and Assumptions Upon Which Schedule is Based
The schedule described herein assumes Barr receives notice to proceed by May 6, 2021. The work
described herein will be completed within approximately 2 years of receiving Authorization to Proceed.
Schedule is based on past experience with previous Phases of the MREFPP and is subject to change based
on coordination meetings, reviews, and agency approvals.
ACCEPTED AND AGREED TO:
BARR ENGINEERING COMPANY

SOURIS RIVER JOINT BOARD

By:

By:

Title:

Title:

Date:

Date:
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