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Abstract
This report documents decisions made during the value-based design (VBD) study for the OxbowHickson-Bakke (OHB) Ring Levee and presents the alternative selected for further design. The overall
objective of the VBD process is to add value to the project by increasing the functionality of features
and/or reducing required resources (i.e., cost, risk, schedule, etc.). Project-specific objectives are also
identified. The objectives of the OHB Ring Levee VBD were to:
1. Develop a cohesive understanding of the project, as developed prior to the VBD study, (pre-VBD
Project) by reviewing current design documentation, discussing the project with the designers,
and identifying unknowns.
2. Develop a function analysis system technique (FAST) diagram to help the study team define
what must be done for this project to be successful. This will be accomplished by performing
function analysis.
3. Identify modifications to the pre-VBD Project that will add value, incorporate those changes into
the project, and document the post-VBD Project in this report.
4. Identify what needs to be accomplished during the next design phase and how those tasks will
be accomplished by each discipline and identify any assumptions, risks, or constraints associated
with design. Document these discipline narratives in this report.
At the conclusion of the VBD study, the team developed a post-VBD Project description, which
incorporated changes from the study into the pre-VBD Project. The primary changes made during the
study include:


Straighten the levee portion in work package (WP) 43A to minimize impacts to wetland and
existing natural riparian forest while reducing the linear length of levee.



Realigning the West Pond to reduce right-of-way impact to existing farmland, provide additional
borrow material, and offer the aesthetic benefit/option of a water ski lake feature. Additional
consideration could be given to providing a greenway space connecting West Pond and Oxbow
City Park.



Changing the inside levee side slope from 5H:1V to 4H:1V.

In addition to the design changes, the team established construction sequencing and scheduling for the
project and developed discipline narratives which provide the designers with a cohesive path forward.
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1. Value Based Design Process
1.1 Introduction
A value-based design (VBD) study includes design team members, stakeholders, and decision makers
who work collectively to advance the project to the next phase. During this intensive workshop, project
functions are analyzed, project unknowns are identified, and changes to the project are discussed. At
the conclusion of the VBD process, changes made to the project are documented and the design team
identifies what needs to be accomplished during the next design phase.

1.2 Objectives
The overall objective of the VBD process is to add value to the project by increasing the functionality of
features and/or reducing required resources (i.e., cost, risk, schedule, etc.). Project-specific objectives
are also identified. The objectives of the Oxbow-Hickson-Bakke (OHB) Ring Levee VBD study were to:
1. Develop a cohesive understanding of the project, as developed prior to the VBD study, (pre-VBD
Project) by reviewing current design documentation, discussing the project with the designers,
and identifying unknowns.
2. Develop a function analysis system technique (FAST) diagram to help the study team define
what must be done for this project to be successful. This will be accomplished by performing
function analysis.
3. Identify modifications to the pre-VBD Project that will add value, incorporate those
modifications into project plans, and document the post-VBD Project in this report.
4. Identify what needs to be accomplished during the next design phase and how those tasks will
be accomplished by each discipline and identify any assumptions, risks, or constraints associated
with design. Document these discipline narratives in this report.

1.3 Methodology
The VBD process follows the six-phase value engineering methodology. While much emphasis is placed
on selecting an alternative, it is also important to identify project functions and determine effective
ways to add value to the project. While cost savings opportunities are identified through the process,
cost does not necessarily define value.
1.3.1

Information Phase

During the information phase, the team reviewed the documents and current conditions of the preVBD Project. The team identified the goals of the study and answered the following questions:
1. What is the project?
2. What does the project do?
3. What must the project do?
4. What does the project cost?
Oxbow-Hickson-Bakke (OHB) Ring Levee
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The information gained from this phase is described in detail in Section 2.
1.3.2

Function Analysis Phase

During the function analysis phase, the team developed a Function Analysis System Technique (FAST)
diagram to define project functions. Once defined, the team assessed how these functions were being
met and identified ways to achieve the equivalent function while adding value to the project. The
information gained from this phase is detailed in Section 3.
1.3.3

Creative Phase

During the creative phase, the team conducted a brainstorming session to generate ideas for
alternative designs. Participants were encouraged to think outside of the box, regardless of future
impacts or implications. In addition, critical analysis of the ideas was discouraged during this phase. A
complete list of ideas generated is included in Table 4 in Appendix A.
1.3.4

Evaluation Phase

During the evaluation phase, each idea generated during the creative phase was assessed for the
potential of adding value to the project. Value-added ideas were those that reduced risk or cost
without compromising functionality, or ideas that increased the functionality of the project even if
costs increased. Evaluation is documented in the creative list, included in Table 4 of Appendix A, using
the following actions:

1.3.5



C – Retained for further consideration



X – Removed from further consideration



BD – Already being done by the design team



W/# – Combined with previous idea number #

Development Phase

To develop the post-VBD Project write-up, as documented in Section 5, the team members
incorporated ideas retained for further consideration into the pre-VBD Project. The post-VBD Project
write-up includes a general description of the project, design changes made as a result of this study,
design considerations, construction sequencing, and information that is still needed. The team also
developed proposals for further consideration. These proposals need further development outside of
the study. The design team will document whether they accept or reject these proposals. Finally,
representatives from each discipline developed narratives to document how the design will proceed,
future tasks for the discipline, and information needed. Assumptions, constraints, and risks are also
discussed.
1.3.6

Presentation Phase

At the conclusions of the VBD study, each team member presented the section of the report that they
developed during the study and addressed questions from the group as alternatives continued to be
discussed and refined. This discussion ensured that all participants were on the same path moving
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forward. The information obtained during this process and decisions made are documented in this
report. Because decision makers/stakeholders were included as team members, a formal presentation
was not conducted.

1.4 Value-Based Design Team
The Value-Based Design Team Members are listed in Table 1
Table 1 Value Based Design Team

Name
Adéle L. Braun, PE, AVS
Sierra L. Keenan, AVS
Joel Swenson, PE
Jim Nyhof
Nick Gludt, PE
Andrew Aakre, PE
Joel Livengood
Marcus Larson
Mike Bice
Bruce Charleton
John Glatzmeier, PE
Mark Bittner, PE
Keith Berndt, PE
Joanie Giese
Brain LeMon, PE
Chris Gross, PE
Lee Beauvais, PE
Jed Greenwood, PE, PG
Scott Middaugh, PE
Kurt Heckendorf, PE
Jon Sobiech
Renee McGarvey
Gary Wolf, PE
Brett Colman, PE

Organization,
Position/Discipline
Houston-Moore Group (HMG),
Facilitator
US Army Corps of Engineers
(USACE), Co-Facilitator
HMG, Co-Facilitator
Oxbow, Stakeholder
Oxbow, City Engineering
Oxbow, City Engineering
Country Club, Stakeholder
Bakke, Stakeholder
Hickson, Stakeholder
Golf Course Designer
PMC, Sponsor Representative
City of Fargo , Sponsor
Cass County, Sponsor
HMG, Recreation
HMG, Pump Station
HMG, General Civil
HMG, Project Management
HMG, Geotechnical
HMG, Traffic
USACE, Geotechnical
USACE, Environmental
USACE, Civil/Recreation
USACE, Civil
USACE, Project Management
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Sierra.l.keenan@usace.army.mil
jswenson@barr.com
jim@dawsonins.com
ngludt@mooreengineeringinc.com
aaakre@mooreengineeringinc.com
joel@oxbowcc.com
Marcus.larson@ezhostmail.com
mikerbice@gmail.com
bcharlton@rtj2.com
John.glatzmeier@ch2m.com
mbittner@cityoffargo.com
Berndtk@casscountynd.gov
jgiese@srfconsulting.com
blemon@barr.com
cgross@mooreengineeringinc.com
lbeauvais@mooreengineeringinc.com
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Scott.middaugh@kljeng.com
Kurt.a.heckendorf@usace.army.mil
Jonathan.j.sobiech@usace.army.mil
Renee.c.mcgarvey@usace.army.mil
Gary.c.wolf@usace.army.mil
Brett.r.colman@usace.army.mil
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2. Project Information
2.1 Project Description
The Oxbow-Hickson-Bakke (OHB) Ring Levee Project consists of a ring levee surrounding the
communities of Oxbow, Hickson, and Bakke, North Dakota (Figure 2-1), and includes the additional
infrastructure (i.e., pump station, road raises, etc.) necessary for a functional ring levee system to
protect the communities. This project impacts environmental lands as well as residential, public, and
commercial properties. Mitigation for impacted lands is incorporated into the project design.
The alignment for the levee begins on the northeast side of Oxbow and runs parallel to the Red River,
through the existing city lots along the east side of Oxbow. It continues south along the river until
County Road 18. There the levee turns and continues west, on the north side of County Road 18, until it
intersects Highway 81. Heading north, the levee travels past the West Pond and encompasses the west
side of the Bakke Subdivision. Turning east, it runs parallel to the north side of the Bakke Subdivision and
the North Pond until, again, crossing Highway 81.
Approximately 40 residential properties, six existing golf course holes, and the existing Oxbow Country
Club building are impacted by the ring levee and will be relocated or replaced in a new area within the
ring levee. An additional 40 residential lots are included in the replacement area as possible mitigation
sites for residents in the staging area of the Fargo-Moorhead Diversion Project
The OHB Ring Levee design is distributed into five work packages (WP): three levee design packages, an
interior flood control and road raise package, and a demolition and utility relocation package. The work
packages are described below and are identified in Figure 2-1.
2.1.1

Work Package 43A (WP-43A)

WP-43A is the levee portion on the south side of the city of Oxbow that will surround the new
residential lots and golf course area. The east boundary of WP-43A runs parallel to the Red River
beginning at the existing southern limits of the city of Oxbow; the south boundary of WP-43A is adjacent
to and north of County Road 18. The west boundary of WP-43A ends 400 feet east of Highway 81. The
total length is approximately 6, 918 feet.
2.1.2

Work Package 43B (WP-43B)

WP-43B is the levee portion on the west side of Highway 81 and around the Bakke Subdivision. The west
boundary of WP-43B extends through an existing agricultural field beginning 400 feet west of the
intersection of County Road 18 and Highway 81 to the west side of the Bakke Subdivision. The north
boundary of WP-43B extends east and on the north side of the Bakke Subdivision until it intersects
Highway 81. The total length of levee is approximately 12,983 feet.
2.1.3

Work Package 43C (WP-43C)

WP-43C is the levee portion on the east side of the city of Oxbow adjacent to the Red River. WP-43C will
be the final constructed leg of the OHB Ring Levee. It begins at Highway 81 (where WP-43B ends) and
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ends at the existing southern limits of the city of Oxbow (where WP-43A begins). The total length of
levee is approximately 4,311 feet.
2.1.4

Work Package 43D (WP-43D)

The design of interior flood control systems for the drainage area inside the proposed ring levee is
included in WP-43D. This includes the design and upgrade of new and existing drainage infrastructure,
as well as the design of stormwater retention ponds and a pump station. WP-43D also includes the
design of the Highway 81 road raises necessary to traverse the new ring levee, as well as the County
Road 18 road raise between the Interstate 29 (I-29) interchange and Highway 81, which provides egress
to I-29 during flooding events.
2.1.5

Work Package 43E (WP-43E)

Demolition and utility relocation plans for the OHB Ring Levee will be developed as part of WP-43E, not
depicted in Figure 2-1. The plans will include the demolition of existing infrastructure along the levee
alignment and relocation of utilities required for the construction of the ring levee.

Figure 2-1 Site Layout
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2.2 Project Location
As shown in Figure 2-2, the city of Oxbow, North Dakota, is located approximately 15 miles south of
Fargo, North Dakota, and 230 miles northwest of Minneapolis, Minnesota. The unincorporated town of
Hickson is located west of Oxbow, across County Road 25. The subdivision of Bakke is located northwest
of Oxbow, across Highway 81/US Highway 81.

Figure 2-2 Vicinity Map

2.3 Project Datum
The information presented during the VBD was in North American Vertical Datum of 1988 (NAVD88). All
resulting elevations used in proposals and comments are given in NAVD88.
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2.4 Cost Breakdown
A cost breakdown for work package WP-43A, based on 65% design documents and shown in Figure
Figure 2-3, was developed for the VBD study. The cost breakdown shows that the majority of the cost
for WP-43A is the levee embankment. This item was the focus of the team’s brainstorming efforts. The
other work packages are expected to have similar cost breakdowns. The total cost to construct WP-43A
is approximately $3,100,000.

Cost Breakdown WP-43A
CLEARING AND GRUBBING
CARE OF WATER
TEMPORARY EROSION PROTECTION
DEMOLITION
DRAINAGE DITCHING - OUTSIDE DITCH EAST
CONTRACT BONDS
DRAINAGE DITCHING - INSIDE DITCH WEST
TRAFFIC CONTROL
GEOTEXTILE FABRIC
TOPSOIL
AGGREGATE BASE MATERIAL
STRIPPING
TURF ESTABLISHMENT
EXPLORATION TRENCH
MOBILIZATION
LEVEE EMBANKMENT
$-

$1,000,000.00

$2,000,000.00

$3,000,000.00

Figure 2-3 Cost Breakdown Based on 65-Percent Design of WP-43A

3. Fast Diagram Development
During the function analysis phase, the team took a critical look at the functions of the project features
while considering the goals and constraints of the project. The Function Analysis System Technique
(FAST) diagrams developed for the project are included in Figure 3-1, Figure 3-2, Figure 3-3, and Figure
3-4. These diagrams were referenced during the evaluation of creative ideas to help the team focus on
the function of the project while determining whether ideas added value.
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Figure 3-1 FAST Diagram
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Figure 3-2 FAST Diagram (Cont.)
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Figure 3-3 FAST Diagram (Cont.)
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Figure 3-4 FAST Diagram (Cont.)
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4. Creativity/Evaluation
At the conclusion of the creative and evaluation phases, the VBD team members incorporated
applicable ideas into the post-VBD Project and documented them in Section 5. The only differences
between the pre-VBD Project and the post-VBD Project are those noted during the study. Any ideas
retained for further consideration, but requiring further analysis to be incorporated into the post-VBD
Project, were captured as a proposal in Section 6. A complete list of the ideas generated during the
creative phase is included in Appendix A.

5. Post-VBD Project
The VBD team members incorporated brainstorming ideas into the pre-VBD Project for the OHB Ring
Levee to add value. The resulting post-VBD Project, outlined below, was selected to move forward into
design.

5.1 General Description
The design of the OHB Ring Levee project remains, generally, the same. The group suggested minor
changes to the southeast corner of the alignment, adjusting the shape and location of the West Pond
and reducing the inside side slope of the levee.

5.2 Design Changes
The minor changes to the pre-VBD OHB Ring Levee project layout are listed below.
5.2.1

Straighten Levee in WP-43A

Reduce the linear length of levee to reduce impacts to wetland and existing natural riparian forest.
5.2.2

West Pond

Move or realign the West Pond to reduce right-of-way impact to existing farmland, provide additional
borrow material, and provide an aesthetic benefit/option for a water ski lake feature. Additional
consideration could be given to providing a greenway space connecting West Pond and Oxbow City Park.
5.2.3

Levee Side Slope

The inside of the levee would be constructed to 4H:1V—as opposed to 5H:1V.

5.3 Future Considerations
Future considerations for the OHB Ring Levee include snow-drifting mitigation; contracting,
administration, and public outreach; contract bidding; and land acquisition. These considerations are
described in greater detail below. Design assumptions, constraints, and risks are also discussed.
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5.3.1

Snow-Drifting Mitigation Considerations

In the current design, trees and vegetation on the benefited side of the levee (along the north side of
Bakke) provide visual screening and reduce wind velocities. The design team will consider adding real
estate to the un-benefited side of the levee to further reduce snow drifting on the benefited side and
verify that the current design plans follow standard snow-drifting mitigation measures. A March 2014
Guidance Memo developed by the USACE titled Fargo-Moorhead Metro Flood Risk Management Project
– OHB Levee GM-004 Snow Fence recommends that a 9- and 8-foot-tall snow fence be constructed
along portions of the west and north levee. The report recommends the snow fence be placed 5–10 feet
inside the ROW upwind from the levee.
5.3.2

Contracting, Administrative, and Public Outreach Considerations

Contracting, administrative, and public outreach considerations include:


Having a clearly defined chain of command for decision making and oversight related to
construction. This will help with the resolution of construction issues and conflicts.



Identifying a permitting coordinator to oversee and manage all project permits, ensuring
required permits are acquired and enforced.



Pre-qualifying bidders to identify a pool of qualified contractors prior to bidding.



Defining construction working hours and days and construction access to minimize noise and
other impacts (if desired by residents). Because restricting contractor working hours/days may
adversely impact the project construction schedule, public input should be sought (limiting work
hours may require a longer construction period).



Preparing a public relations plan (email, newsletter, website, etc.) to keep the public informed of
the project’s schedule and progress. This plan could include:


5.3.3

o

Coordination with school districts and emergency responders.

o

Coordination with communities to schedule work around events and minimize
disruptions.

Defining maintenance responsibility for potential recreational features to guide decision makers
in the selection of those features.
Contract Bidding Considerations

Contract bidding considerations include:


Combining/separating bid packages where appropriate. This will be done in coordination with
project sequencing and scheduling. Specific suggestions were:
o

Combining the inspection trench and demo contract for WP-43C.

o

Including the south Highway 81 road raise with WP-43A.



Including a pre-bid meeting with a question-and-answer period.



Aligning bid packages with specialty work. This has already been done with the golf course
contract, other earthwork contracts (levees and road raises), pump stations, and demolition.
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5.3.4

Land Acquisition Considerations

The following suggested land acquisition strategies can be implemented to expedite acquisition and
reduce schedule impacts:


Start purchasing land immediately and sell back over-acquired land if necessary.



Expedite real estate plans—acquire defined boundaries of necessary property.

5.3.5

Assumptions



Adequate soil exploration and testing has been completed and no further soil exploration is
required for design.



Soil testing does not show significant changes to the assumed geotechnical characteristics.



No increase or decrease in land acquisition is need for additional fill material.



Material type is adequate for embankment material.



The post-VBD Project reduces the need for mitigation related to tree relocation or harvesting
by shifting the southeastern alignment slightly west.



The changes to WP-43A are acceptable to the golf course.

5.3.6

Constraints



Minimizing residential relocation (moving only once). If impacted residents in WP-43C were to
move to temporary housing while their permanent housing is built, construction could start
sooner.



Relocation of Oxbow structures into replacement area



Data coordination



Endangered species located in close proximity to the project feature



Minimize area removed from the floodplain



Drainage issues during construction



Highway 81 crossing



All flood-risk-reduction design components will be in accordance with current design guidelines
and standards governing US Army Corps of Engineers (USACE) design practices.



Cass County and NDDOT design standards for highways

5.3.7

Risks



The golf course area along WP-43A may be reduced.



Delay in construction of levee around the golf course may delay golf course construction. To
minimize this risk, include milestones in both construction contracts.
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The scheduled is tight and any slippage could result in missed milestones.



Unknown scarps may cause instability or areas of increased permeability.



The pedestrian crossing at Highway 81 may pose a safety risk.



Land or easements will be purchased.



There may be weather and seasonal impacts to construction sites.

5.4 Construction Sequencing
The design and construction of the OHB Ring Levee project is broken into various sections. Depending
on the feature, construction could be contracted by Oxbow, the Diversion Authority, or the USACE. The
general construction sequencing for the project at the time of the VBD is outlined below and shown in
Figure 5-1, but is subject to change as critical path items are defined.
5.4.1

2014 Construction



WP-43A (to east of drainage swale)



Replacement golf course



Replacement lots



Mitigation

5.4.2

2015 Construction



WP-43B (tie into WP-43A and stop west of the north end of swale)



South Highway 81 road raised



Drainage swale construction on west side of levee



New homes built on replacement lots



Replacement golf course open to play



Mitigation

5.4.3

2016 Construction



Northern part of WP-43B levee



North Highway 81 road raise



Final shaping of West Pond



North Pond excavated and shaped



Pump station



Start levee portion of WP-43C



Internal drainage piping installed
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Reconstruction of existing golf course



Mitigation

5.4.4

2017 Construction



Cleanup items



WP-43C—continue levee construction



Existing golf course open for play

5.4.5


2018 Construction (if needed)
Complete WP-43C levee section

Figure 5-1 Construction Sequencing
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5.5 Project Unknowns
During the study, questions about the project were raised. Some have answers, which are documented
in this section. A path forward for the open topics is also documented.
5.5.1

Vegetation-Free Zone

The height of vegetation that is allowable within the vegetation-free zone is addressed in the draft
USACE memorandum for record (MFR), MFR-020: OHB Levee Landscape Enhancements and Golf Course
Layout.
5.5.2

Interface of Drainage—Golf Course

This issue is also addressed in the draft MFR-020: OHB Levee Landscape Enhancements and Golf Course
Layout.
5.5.3

Drains North of Seventh Street on West End

Drainage will be routed through the interior ditch south to West Pond. This is included in the Draft
Technical Memorandum: Local Drainage Plan.
5.5.4

Levee Trapezoid Inspection Prior to Additional Fill

Levee trapezoid inspection requirements prior to additional fill will be documented in construction
specifications and will be the responsibility of the construction managers and inspectors.
5.5.5

Highway Raises and Additional Right-of-Way

Additional right-of-way will likely be required and will be defined by the design team.
5.5.6

Benefit of Wet versus Dry Pond

Wet ponds have better aesthetics, especially when included in an overall recreation master plan. Dry
ponds have more stormwater storage capacity.
5.5.7

Wetland Mitigation

A wetland mitigation plan is being developed as part of the 404 permit requirement.
5.5.8

County Drain South of County 18 Reroute

The natural drainage swale running through the western portion of the project area will be diverted
around the west edge through an adjacent ditch. This is included in the Draft Technical Memorandum:
Local Drainage Plan.
5.5.9

Current Alignment Approval by Geotechnical Engineer

The current alignment has been approved by a geotechnical engineer.
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5.5.10 Levee Intrusion by Gophers/Badgers
The levee will be part of the National Levee Safety Plan, which requires regular inspections to identify
and address maintenance issues, including rodents.
5.5.11 Levee Mowed or Left to Natural Cover
The levee will be part of the National Levee Safety Plan, which requires a minimum of yearly mowing to
allow for inspection.
5.5.12 Farming of Slopes
No tillage would be allowed on the levees or within the right-of-way. Levee slopes require continuous
vegetative cover.
5.5.13 West Storage Pond Location
The general location, as shown in the WP-43A 65% submittal, will not change. The exact location, shape,
and dimensions will be modified as design continues.
5.5.14 Availability of Borrow Material
The pond size will be determined by the amount of fill required.
5.5.15 Location of Borrow Material
It is anticipated that all borrow will come from within the OHB Ring Levee project area. There are no
plans to import borrow material from outside the project area.
5.5.16 Potential Impacts of FEMA Floodplain Mapping
Some limited areas within the replacement area will require a letter of map revision based on fill (LOMRF) until the overall levee project is completed and certified.
5.5.17 Emergency Action Plan
The existing emergency plan is still in place. The OHB Ring Levee project delivery team will need to
consider and coordinate traffic flow and emergency services during and after project construction.
Coordination with entities providing services to the area will be necessary before, during, and after
construction.
5.5.18 Pump Station Size and Location
Pump station sizing, location, capacity, access, and power redundancy will be considered by the design
team. The pump station design will be reviewed per the project’s review plan and will meet or exceed
USACE standards.
5.5.19 Policy-Level Coordination Unknowns
There are a number of unknowns related to policy items that cannot be addressed by the design team.
Items in this category include:
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Ownership and operational responsibilities for project components on the wet side of the levee,
such as the golf course



Time frame for zoning of Oxbow—regulations



Timeframe for submitting golf course plans to USACE for review



Bakke existing drainage, tiling ditches to deeper ponds



USACE regulations beyond levee confines



Level of review required as required by USACE



Public input required to make decisions and establish timeline/schedules



Responsibility for final decisions (USACE and Diversion Authority, jointly)



Responsibility for pond maintenance (Diversion Authority)



Responsibility for maintenance of abandoned property (property owner at time of
abandonment)



Purchase of new Oxbow lots versus all built/sold



Identification of land-holding company (city and Diversion)



The possibility for a land swap in the Bakke area
(The second residence from the west end of Bakke may be impacted by modifications to the
existing drainage swale. If land is needed for drainage grading, it may by reasonable to swap
land to the north of this property. This property owner may also be interested in purchasing
some land to the north.)

An administrative and policy team will be identified to address issues that cannot be answered by the
project delivery team. The team should include representatives from the Diversion Authority, the
USACE, and local jurisdictions. The project delivery team should determine the schedule impacts of
policy-level decisions to assist the policy team in setting priorities and schedules for policy
determination.
5.5.20 Schedule Coordination Unknowns
The items below are scheduling unknowns that cannot be addressed by the design team(s).


The process to bring recreation concepts to the broader community



Timing for determination on utilities and city park



Coordination of levee construction and house moves out of the city of Oxbow



Coordination of information (interim dates/deadlines) for submittals, reviews, etc.



Operational timing of features

The design teams need to understand how and when these items will be addressed to incorporate
relevant components into contract documents. The formation of a schedule team, including members
from the PMC, local sponsors, levee design teams, the development team, and golf team should be
considered. This team would maintain a comprehensive schedule—considering and addressing these
unknowns.
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6. Proposals
While the Oxbow-Hickson-Bakke (OHB) Ring Levee was the focus of the study, most participants had
general knowledge of the Fargo-Moorhead Diversion project. As a result, the team identified two
proposals for consideration at a regional level. These proposals have not been incorporated into the
post-VBD OHB Project.

6.1 Proposal 1: Incorporate I-29 into West Levee Alignment
This proposal is separated from the selected OHB Ring Levee alternative because it is out of the scope of
the OHB Ring Levee project. In addition, the proposed cost savings are associated with elements of the
Diversion project.
6.1.1

Original Design

As part of the pre-VBD Project (Figure 2-1),the crossing at County Road 18 and Highway 81 will be
reconstructed as a road raise over the ring levee and County Road 18 will be raised. This will provide a
means of egress for the communities within the OHB Ring Levee. The pre-VBD Project does not affect
I-29, or the I-29 and County Road 18 interchange. As part of the Diversion project, I-29 through the
staging area will be a means of access and egress during operation of the Diversion project.
6.1.2

Proposed Design Change

The proposed change for Option 1 is shown in Figure 6-1 and includes moving the westernmost OHB
levee west of I-29. The northern and southernmost levees would be extended to the west to connect
the new western portion to the main OHB Ring Levee. This would create a larger area of protection,
including the I-29 and County Road 18 interchange. The main objective of the change is to reduce the
length of required road raises and better protect transportation features. The change would include four
additional I-29 road raises at the new intersection of the levees with the roads:


The north and south end of I-29



The east and west intersection of the levee with County Road 18



The southern intersection of the levee with Highway 81 (relocation of existing Highway 81 road
raise)
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Ditches that could bring flood waters into the area will require closure structures, including the ditches
along I-29 and County Road 18. Flow from the south on the east side of I-29 and outside of the levee
would be directed east to the Red River of the North. The size of the West Pond could be increased to
accommodate any additional borrow needs. However, less total borrow may be needed compared to
borrow required for the I-29 and County Road 18 interchange raises. A detailed review of the local
drainage system is required.

Figure 6-1 Proposal 1 Proposed Design Change
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6.1.3

Discussion

The main objective of the change is to reduce the amount of road raise needed for the ring levee and
better protect transportation features. Specifically, this proposal eliminates the need to modify or raise
I-29 and the County Road 18 interchange.
6.1.4

Advantages

The advantage of the proposed change is that the section of I-29 adjacent to the OHB Ring Levee will be
protected, eliminating the need to raise the road and interchange. It protects the key area exit routes at
a lower cost. It also eliminates the need to raise the Highway 81/County Road 18 intersection,
potentially simplifying the intersection modifications. This proposed change utilizes most of the OHB
Ring Levee features, including the ponds and pump station. Note that the land being enclosed by this
levee extension is not currently classified as floodplain; therefore, the proposed change does not
remove land from the currently regulated floodplain. As proposed, the change would not impact the
WP-43A section of the levee east of the existing swale, scheduled to be built in 2014.
6.1.5

Disadvantages

The proposed change will potentially delay construction of some parts of the OHB Ring Levee, however,
because Highway 81 provides flood protection for the western communities, it would not impact FEMA
certification for Bakke. If the ditches along the roads are classified as wetlands, mitigation for filling in
the ditches along the alignment could come from the addition of new ditches along the levee
alignments. However, the change may be significant enough to trigger a supplemental draft
environmental impact statement (SDEIS) or supplemental environmental assessment (SEA). This
alternative will need to be designed for snow drifting and considerations for implications to storage
area.
6.1.6

Cost Implications

The westernmost section of the proposed north-south length of the OHB Ring Levee is relocated to the
west of I-29. It will be lengthened slightly to include the interchange with County Road 18. The northern
and southern portion of the east-west levees will be lengthened to include I-29. Road raises over the
new levee will be needed on I-29 at the north and south intersections with the new levee. The road
raises will be higher than the current proposed I-29 road raise to get up and over the levee with
freeboard. Similar ramps will be needed on the east and west intersections of County Road 18 with the
levee. Highway 81 and County Road 18 will no longer need to be raised inside the protected area. In
addition, the section of I-29 inside the expanded levee—including the interchange—will not need to be
raised. The west borrow pit will be expanded to facilitate construction, but a portion of the levee will be
built with material excavated for ditch construction. Additional right-of-way will be required to build
along the east-west levee alignments. Additional land along the freeway may not be required,
depending on how this cross section compares to the road-raise cross section. The following table
summarizes comparative order-of-magnitude estimated construction costs for this proposal.
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Table 2

Order-of-Magnitude Cost Worksheet

Original Design (Deletions)
ITEM
7,800 LF levee (all items)
I-29 roadway (NB and SB)
I-29 road raise embankment
Cass 18 Overpass Structure and ramps
Total Deletions:

UNITS
CY
Mile
CY
LS

Proposed Design (Additions)
ITEM
Right-of-way
24,000 LF levee (all items)
Roadway Closure Structure
Total Additions:

UNITS QUANTITY
AC
400
CY
672,000
EA
3

QUANTITY
220,000
1.8
400,000
1

UNIT COST
12
2,800,000
7
2,450,000

TOTAL
2,640,000
5,040,000
2,800,000
2,450,000
12,930,000

UNIT COST
6,000
12
300,000

TOTAL
2,400,000
8,064,000
900,000
11,364,000

Net Cost Decrease:
Markups (22% - Design/Construction):
Total Project Savings:

1,566,000
344,520
1,910,520

6.2 Proposal Option 2: Provide Protection around I-29
6.2.1

Original Design

As part of the pre-VBD Project (Figure 2-1),the crossing at County Road 18 and Highway 81 will be
reconstructed as a road raise over the ring levee and County Road 18 will be raised. This will provide a
means of egress for the communities within the OHB Ring Levee. The pre-VBD Project does not affect
I-29, or the I-29 and County Road 18 interchange.
6.2.2

Proposed Design Change

The proposed design change, Option 2, would add slightly lower levees built to the 500-year event
without freeboard to protect the I-29/County Road 18 interchange. This would eliminate the need to
reconstruct the interchange. Option 2 takes advantage of the OHB Ring Levee by tying off to the west
leg of the levee. A variation of this proposal, Option 2A, would extend parallel levees to the north and
south along I-29, eliminating the need to raise the interstate but would not need to tie into the OHB
Ring Levee. A sketch of this proposed design change is shown in Figure 6-2.
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Figure 6-2 Proposal 2 Design Change
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6.2.3

Discussion

Option 2 is suggested to avoid reconstructing the I-29/County Road 18 interchange and a large section
of the interstate. The new levees would be constructed to a 500-year water surface elevation without
freeboard, assuming the Diversion project is in place. This would preserve the overflow of I-29 needed in
the staging area for larger events for the Diversion project.
6.2.4

Advantages

With the cost of levee construction considerably less than the cost of interstate work, a primary
advantage of the proposed design change would be a reduction in Diversion project capital costs.
Eliminating the need to reconstruct the I-29/County Road 18 interchange would also reduce I-29 traffic
interruption.
6.2.5

Disadvantages

The proposed design change would add a pump station and longer levees—increasing Diversion project
operation and maintenance costs. This option would also require additional right-of-way and could
trigger an SEA.
6.2.6

Cost Implications

The OHB Ring Levee cost would generally be unchanged. The proposal would reduce Diversion project
capital costs and increase Diversion project operation and maintenance costs.
Option 2 would avoid reconstruction of an interchange and eliminate the need to raise approximately
1.5 miles of interstate. About 2 miles of levee construction and a pump station would be added.
Option 2A would avoid reconstruction of the interchange and eliminate the need to raise approximately
7 miles of interstate. About 7 miles of levee construction, a pump station, and several closures would be
added.
The following table summarizes comparative order-of-magnitude estimated construction costs for this
proposal.
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Table 3

Order of Magnitude Cost Worksheet

Original Design (Deletions)
ITEM
7,800 LF levee along OHB west side (all
items)
I-29 roadway (NB and SB)
I-29 road raise embankment
Cass 18 Overpass Structure and ramps
Total Deletions:
Proposed Design (Additions)
ITEM
Right-of-way (OHB west side)
Right-of-way (N-S levees along I-29)
10 miles levee at 500-year WSE (all items)
Roadway Closure Structure
Pump Station
Total Additions:

UNITS

QUANTITY

UNIT COST

TOTAL

CY

220,000

12

2,640,000

Mile
CY
LS

5.7
1,291,680
1

2,800,000
7
2,450,000

15,960,000
9,041,760
2,450,000
30,091,760

QUANTITY
400
150
174,000
3
2

UNIT COST
6,000
6,000
12
300,000
1,500,000

TOTAL
2,400,000
900,000
2,088,000
900,000
3,000,000
9,288,000

UNITS
AC
AC
CY
EA
EA

Net Cost Decrease: 20,803,760
Mark-ups (22% - Design/Construction): 4,576,827
Total Project Savings: 25,380,587
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7. Discipline Narratives
The design team members developed discipline narratives during the VBD study to document the effort
needed to complete the project designs on the current schedule. The assumptions, constraints, and risks
pertaining to design efforts are outlined for each discipline. Information required from others and future
design tasks are also discussed.

7.1 Geotechnical Engineering
7.1.1

Detailed Design Description

The primary focus of the geotechnical design for this project is the ring levee. The setback of the levee
toe from the bank of the Red River is the most important consideration. Stability of levee side slopes
and levee settlement must also be considered.
Other geotechnical considerations are related to:


Slope stability and seepage due to stormwater retention ponds, especially in areas adjacent to
the proposed levee and roadway.



Overbuild sections within and adjacent to the golf course, with issues related to compaction and
settlement.



Irrigation, utilities, and vegetation-free zones on and adjacent to levees.



Foundation design for the pump station and gatewells.



Geotechnical design for other infrastructure such as the pipe(s) connecting the stormwater
retention ponds.



Considerations related to consolidation of roadway and levee embankments at utility crossings.

The results of the geotechnical analysis must be coordinated with the rest of the project delivery team
members.
7.1.2

Assumptions



Adequate soil exploration and testing have been completed. This includes soil borings, cone
penetration testing soundings, nested vibrating wire piezometers, and laboratory testing.



Laboratory testing was primarily focused on shear strength, though compressibility and other
index properties were determined.



In general, the Sherack Formation is on the order of 30 feet thick. This formation consists of
relatively stiff, laminated, fat clay.



The softer underlying Brenna and Argusville Formations are interbedded.



The elevation of the top of the glacial till is generally 855–860 feet, which is approximately 50–
65 feet below existing grade.
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The water table is generally located in the Sherack Formation at a depth of 6–15 feet. Nested
vibrating wire piezometer readings indicate the presence of downward hydraulic gradient.



Shear strength and permeability parameters are based on regional testing that has been
performed. However, shear strength parameters for the Brenna and Argusville Formations
were based on testing performed for OHB and on samples collected north of Oxbow (but
within approximately 10 miles) for the overall Fargo-Moorhead Diversion Project.



The final levee top width, including overbuild for settlement, is 10 feet, with a crest elevation of
926.5 feet.



For operation and maintenance purposes, the levee exterior (“wet side”) side slopes are 1V:4H.
The slopes are being flattened to 1V:5H in one short segment on the northwest side as a result
of the wave run-up analysis performed by the USACE.



The levee interior (“dry side”) side slopes were 1V:5H based on aesthetic preferences. As a
result of the VBD process, these slopes were steepened from 1V:5H to 1V:4H. This was due to
cost savings and the team’s perception that the two slopes were not aesthetically different.



Overbuild material will be placed on the interior (dry side) slopes in the golf course area. This
material will exhibit an undulating form and will be considered separate from the levee prism.



Material types will be specified.



All design components will be in accordance with current design guidelines and standards
governing USACE design practices.

7.1.3

Constraints



The levee must be set back a sufficient distance from the marginally stable to unstable natural
riverbank slopes. A slope-stability analysis procedure, developed by the USACE St. Paul District,
was incorporated in the setback analyses. The controlling case from this procedure is the
drained analysis (minimum Factor of Safety =1.2) with the back-calculated (residual) shear
strengths applied from a field-located scarp toward the river.



The levee must be constructed to meet the standard design requirements. These requirements
are 95% standard Proctor dry density and -2% to +3% of optimum moisture content. The
overbuild section of the golf course is not required to meet this standard.



Water must drain away from the levee crown.



The irrigation line must be set back 20 feet from the interior levee shoulder in the golf course
overbuild section and the spray must be directed away from the levee.



Allowing a permanent pool in stormwater retention ponds near the Red River could raise the
localized groundwater table. This could lead to higher pore-water pressures within the
riverbank slopes and, potentially, lower slope stability factors of safety. Permanent ponds could
be located in these areas, but the result may be a larger levee setback.
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Local drainage ditches and ponds must be set back sufficiently from the levee toe.



Overbuild must be incorporated into the levee design to account for anticipated consolidation
settlement.

7.1.4

Risks



Continued erosion on outside bends of the Red River over many years could lead to riverbank
instability. This could impact the integrity of the levee in these areas. However, river bank
failures typically occur in the late summer/early fall, making it possible to initiate repairs prior
to the threat of a spring flood. The possibility of a flood event shortly after a levee failure
remains very slight.



Transverse cracking due to desiccation and/or differential settlement could lead to excessive
seepage through the levee. Routine inspections will document seepage areas and corrective
measures will be initiated.



If inspections during a flood event document underseepage corrective measures will be
initiated.



Insufficient removal of residential infrastructure during demolition along the proposed levee
alignment could result in excessive underseepage. Inclusion of the inspection trench during
construction will minimize this risk.



The risk of erosion and partial loss of exterior (wet side) levee slope due to waves and ice is
remote. The exterior levee slope has been designed to account for this.



Excessive settlement and subsequent damage to existing and proposed utilities is a possibility.
Required design methodology should minimize this risk.



Basements and/or septic systems, especially in Bakke, could be impacted by seepage from a
permanent stormwater retention pond. For example, groundwater could flow from the West
Pond through a sand seam toward Bakke. Inspection during pond excavation would reveal the
presence of an unfavorable sand seam. Measures such as a clay blanket could be implemented
to cut off the seepage and minimize the risk.

7.1.5

Information/Coordination Required



Final pump station location



Final levee alignment



Final golf course grading plan



Final road raise design and layout



Final stormwater retention pond location(s) and dimensions



Final stormwater retention pond operations plan
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7.1.6

Future Design Tasks



Determine the steepest slope of the interior (dry) side of the levee that meets geotechnical
requirements.



Review the utility relocation plans and ensure that the design meets the requirements in the
USACE memorandum for record (MFR-019).



Review the completed stability analysis in conjunction with the proposed permanent
stormwater retention ponds in the golf course area to make sure the analysis remains valid.



Review the completed stability analysis in conjunction with the golf course grading plan to
make sure the analysis remains valid.



Perform additional geotechnical drilling and laboratory testing for the pump station, if
required.



Perform additional geotechnical drilling and laboratory testing for stormwater retention ponds
if they are relocated or enlarged significantly (as necessary).



Develop the technical specifications.

7.2 Environmental
7.2.1

Detailed Design Description

Environmental considerations will be addressed throughout the process from planning to design and
construction. Components of environmental work include:


Project permitting.



Identification of initial project impacts and impacts due to design changes.



Mitigation of impacts.

Specifically, environmental considerations will include the adequacy of the environmental
documentation completed to date, relative to changes identified during the VBD process.
7.2.2

Assumptions



There are no appreciable changes to impacts that would require further National
Environmental Policy Act (NEPA) requirements.



Potential environmental impacts have been identified.



Necessary permits have been identified.



Ongoing coordination has occurred with entities that provide required permits.



Lands have been identified to provide adequate wetland compensation.
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Mitigation for 47 acres of impacted wetlands, as defined in the pre-VBD Project, is expected.
This includes 14.5 acres along the levee footprint; the remaining acres are the result of
development.



Cultural resource surveys will be conducted and addressed.



A hazardous, toxic, and radioactive waste (HTRW) study will be completed.

7.2.3

Constraints



Timing of complete design package for permit applications



Short field season for environmental field work (cultural exploration, wetland determinations,
etc.)



Unnecessary removal of land from the floodplain (Executive Order 11988)



Historic properties potentially affected



Identification of eligible cultural site(s) would require mitigation

7.2.4

Risks



Schedule—timely completion of permit applications



Permit denial



Further NEPA analysis/schedule delays



Impacts to higher-functioning wetlands



Impacts to cultural resources

7.2.5

Information/Coordination Required



Design considerations that highlight footprint of impacted areas



Hydrology and hydraulic information to determine water quantity impacts outside of the levee
for different flood events



List of permits required for project



Identification of wetland mitigation sites and areas requiring replacement of forested land



Identification of recreation features



Identification of the ordinary high-water mark at the outfall location

7.2.6

Future Design Tasks



Provide support to design teams to help gather the required information for complete permit
application packages.



Continue coordination with other agencies.
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Continue coordination with entities that will provide permits (USACE Omaha District, North
Dakota Department of Health, North Dakota State Water Commission, local governments).



Stay involved with the design process to ensure an understanding of design changes.



Complete permit applications.



Obtain required permits.



Re-calculate wetland impacts as a result of design changes.



Complete the HTRW study.



Complete cultural resource surveys.



Continue annual spring raptor surveys before and during construction.



Restore connectivity to supplement wetland mitigation.

7.2.7


Future Tasks Outside of Specific Project
Continue to consider the larger Diversion project as changes are made.

7.3 Recreation
7.3.1

Detailed Design Description

The recreation purpose of this project is to maintain the recreation experience that will support land
values and quality of life. Recreation will take advantage of internal drainage features such as the North
and West Ponds, as well as the open space adjacent to the outside and inside ditches. Recreation design
will encompass passive recreation within environmental mitigation areas, vegetation buffers, as well as
trail and green space connectivity between the communities. Recreation will also include the relocation
of Oxbow City Park and development of a recreation master plan to be used as a planning tool for
current and future recreation opportunities. There are three conceptual recreation alternatives; draft
site layouts are provided in Appendix C.
7.3.2

Assumptions



Native vegetation will be used to the fullest extent possible.



Passive recreation will be allowed in the floodplain forest mitigation area on the wet side of the
levee adjacent to the river.



There is adequate cover at the proposed Highway 81 road raise to provide a Highway 81 box
culvert underpass.



Oxbow City Park will be relocated.



The existing snowmobile route along Highway 81 will remain.



Winter activities will be accommodated at the golf course (cross-country skiing, ice skating, and
sledding).
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The North Pond will be dry.



The West Pond will be wet.



Recreation will be allowed on the wet side of the levee adjacent to river, from 175 R Avenue SE
to County Road 18.



The portion of recreation features depicted in the recreation master plan will be included in
levee construction packages; remaining recreation features will be developed and constructed
by the communities at a later date.



A 100-foot right-of-way, from the top of the inside ditch to the rear lot line, is assumed north of
Bakke.



The assumed distance from the top of the outside ditch to the right-of-way line is 50 feet.



A bubbler will be installed in the wet pond.

7.3.3

Constraints



The levee has vegetation-free zone restrictions.



Highway 81 acts as a barrier to safe pedestrian and bicycle traffic between the communities.



There is no defined protocol for decision making related to recreation features.



There are diverse and conflicting community perspectives regarding desired recreation
features.



The selection of recreation opportunities is based on the parcel owners’ willingness to maintain
and operate facilities.



There is a desire to provide convenient, non-motorized access to the river, over the levee, and
through residential areas and the golf course.



Harsh conditions exist for plant establishment.

7.3.4

Risks



Lack of planning for recreation features along the wet side of the levee adjacent to the river
may encourage undesirable uses.



Right-of-way limits may change based on the levee alignment.



There is a lack of resources for adequate, long-term maintenance.



Delayed public process and decision making could prevent the incorporation of recreation
features (e.g., pedestrian crossing at Highway 81 and trails along ditches) in a timely and costeffective manner.



The tight schedule may inhibit the public process and limit community “buy-in” to the project.
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7.3.5


Recreation features desired by the communities need to be identified.



An understanding of what recreation features will be provided by the Diversion Authority
versus features that will be the responsibility of the communities is required.



A mitigation plan for floodplain forest is needed.



The final residential layout for the new Oxbow development is required.



The final location of the golf course clubhouse is required.



A circulation plan for the golf course clubhouse and associated amenities is needed.



An understanding of soil conditions at proposed recreation features is necessary.



Volume and side-slope information for ponds must be provided, as well as a determination of
whether there will be a safety bench for the wet ponds.



Construction phasing information for the Oxbow City Park, relative to the Oxbow residential
development, is required.



A construction administrator for recreation features should be identified.



Recreation features that property owners are willing to operate and maintain must be
identified.



Design criteria should be established for trails adjacent to Highway 81 and County Road 18.

7.3.6


Information/Coordination Required

Future Design Tasks

Incorporate recreation ideas generated during the VBD study into concept alternatives to share with
the community including:
o

A fishing pad at the low-head dam.

o

A boat launch at the low-head dam.

o

The design of West Pond as a water ski lake.

o

Extending/shifting West Pond south toward Highway 81.

o

Reshaping North Pond.

o

Creating a greenway between West Pond and Oxbow City Park.

o

Identification of alternative recreation funding options.



Research with design team how levee placement and landscape buffer plantings will impact snow
accumulation along Reach WP-43B.



Research new accessibility guidelines for outdoor developed areas to determine feasibility of select
recreation features.
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Meet with Parks and Recreation representative from Oxbow and play-equipment representative to
select potential play equipment for Oxbow City Park.
o



Work with golf course and clubhouse designers to determine appropriate winter and
summer connections between the golf course and Oxbow City Park.

Design and perform a public engagement process to develop the recreation master plan. One
potential approach is described below.
1. Meeting #1
 Review and receive feedback on recreation analysis.
 Confirm recreation goals and objectives.
 Review initial recreation alternative concepts for:
o

The broader community (comprised of trail locations and types and location of
recreation focus areas).

o

Select recreation focus areas (e.g., Oxbow City Park, potential pocket park near
planned stormwater basins, dam).

o

Landscape buffering of levee adjacent to residential areas.

o

Pedestrian/bicycle crossings of Highway 81 (signals at-grade, underpass at northerly
Highway 81 road raise).

 Review estimated construction costs.
 Receive direction to guide development of preferred alternatives.
2. Meeting #2
 Review and receive feedback on preferred alternatives for:
o

The broader community.

o

Select recreation focus areas.

o

Landscape buffers.

o

Pedestrian/bicycle crossings of Highway 81.

 Review estimated construction costs.
 Receive direction on final modifications to preferred alternative.
 Develop construction documents for Oxbow City Park and other recreation focus areas, as
needed.
 Incorporate recreation features into construction documents for other levee components,
as needed.
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7.4 Golf Course Design and Construction
7.4.1

Detailed Design Description

Golf course design and construction involves the reconfiguration of the 18-hole Oxbow Country Club to
accommodate the alignment and construction of a flood protection levee that will bisect the existing
course. New golf holes and a new clubhouse will be constructed to replace the existing holes and
clubhouse located on the east side (wet side) of the levee. Existing holes will also be retrofitted to
accommodate the alignment of the levee as it bisects the course and removes playable areas from the
existing layout. The golf course design will also accommodate new residential lots for local residents
displaced by the flood protection project and integrate other displaced recreational features.
The golf course design and construction will be phased to coordinate with the levee construction
schedule while keeping 18 holes playable during all phases of levee construction. Multi-disciplinary
coordination will be required to minimize disruption to patrons and residents. Important elements of
the project include the following:


Community-wide stormwater planning and protection (civil engineering)



Placement of golf course fill along the levee (geotechnical engineering)



Design of future residential community and infrastructure



Refinements to transportation corridor and associated drainage



Emergency access corridors



Construction access routes



Appropriate planting in vegetation-free zones adjacent to the levee



Coordination of recreational activities throughout entire project



Irrigation design for the golf course that accommodates no irrigation zones adjacent to the top
of the levee



Stormwater pond design and detailing

7.4.2

Assumptions



Oxbow Country Club will have 18 holes of golf playable at all times.



New golf holes must blend with the theme of existing holes.



The new clubhouse location must accommodate a “returning nines” layout.



Golf course ponds will be used as a major storm drainage device for development runoff.



Golf course drainage will ultimately be outlet to the storm sewer connected to North Pond.



Golf course design and construction bidding will occur in early 2014.
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Construction on new golf holes in the southern parcel will begin early in the 2014 construction
season.



Fill will be placed along the dry side of all levee portions adjacent to new and existing holes. This
fill will be placed after construction is approved for any given levee section.



Plantings in the golf area adjacent to the levee will include a minimum of 20 feet of nonirrigated perennial grasses. The choice of planting mix will be approved by the USACE and
include a “nursery crop” for quick establishment and erosion control.



Golf will be played on new holes in 2016.



Internal golf course drainage (including greens, tees, and bunkers) will utilize newly
constructed/expanded ponds as outfalls.



Full-length golf cart pathways will be located throughout the course; path locations on holes
adjacent to the levee will require review and approval by the USACE.



The golf course will strip and replace native topsoil with seedbed on all portions of the course
except greens and tees.



The golf course irrigation system will have its own pump station adjacent to one of the new
ponds. Oxbow Country Club will continue to pump water from the river to fill golf course
irrigation storage ponds.



Coordination with the pond design will be done with Houston-Moore Group.



An appropriate setback from golf holes to adjacent residential lots and roadway/highway must
be respected.



Earthmoving related to the golf course, residential lots, and streets in the southern parcel will be
balanced within this area.



Vegetation-free zone requirements will be observed when planting golf course trees.



Golf course grading and contouring on the dry side of the levee will have gently moving slope
conditions as well as an uneven “horizon line” when viewed from all portions of the golf
course/clubhouse/roadways.



All golf course ponds will be a minimum of 10 feet deep.



Golf course specialty construction will be bid separately using prequalified contractors.

7.4.3

Constraints



Water must drain away from the top of the levee. The golf course will provide a drainage swale,
catch basins, and pipe to drain water from the top of the levee. All drainage swales, catch
basins, and pipe will be installed in the fill “outside” or above the levee-fill trapezoid.



No golf course irrigation may occur within 20 feet of the top of the levee; all irrigation
originating at the 20-foot setback must spray away from the levee.
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No obstructions (signs/benches, etc.) will be allowed within the vegetation-free zone along the
levee corridor.



All golf course fill adjacent to the levee must be compacted to 85% maximum and occur in 18inch lifts.



For golf course drainage, turf surfaces will be sloped a minimum of 3%, with the exception of
tees and greens.



The levee construction corridor must be uninterrupted at least 50 feet from the toe of the slope
of the levee.



No “rooting” plants will be planted within the vegetation-free zone.



Golf course green surfaces should be constructed above the 100-year flood elevation—prior to
the construction of the levee. This applies to the new golf holes on the southern parcel.



Golf course construction sequencing and schedule must parallel the construction sequencing for
levee construction packages WP-43A, WP-43B, and WP-43C.



All components of and interfaces with the levee system will be designed in accordance with
current guidelines and standards governing USACE design practices.



Construction traffic and golf course play must be carefully staged and appropriately identified in
the field; adequate setbacks between the two activities must be designated.



Surface-flow drainage patterns for the new golf holes on the southern parcel will depend on
existing water conveyance ditches. An upgrade in capacity or depth of temporary drainage
structures could be considered (until the large storm sewer is connected to the North Pond).



New bridge construction on the golf course should accommodate the 100-year storm prior to
completion of the levee. The golf course irrigation system must be operable during all golf
seasons and all phases of levee construction.



Save some healthy trees that would be removed during levee construction and construction of
the new golf course holes.

7.4.4

Risks



Newly constructed golf holes in both the southern and northern parcels are subject to flooding
until levee construction is complete.



Delay in construction of the levee around the golf course delays golf course construction. To
minimize this risk, milestones are placed in both construction contracts.



The schedule is tight and any slippage could result in missing milestones and extending the
seasons that “interim” golf holes at Oxbow Country Club will be played.



The golf course may require more areas to generate fill.
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7.4.5

Information/Coordination Required

•

Fifty- and 100-year floodplain information is required for newly constructed golf holes on the
southern parcel and retrofitted golf holes on the northern parcel prior to completion of all levee
sections.

•

Golf course architects must have documentation of all levee project design components to
facilitate design of the golf course in accordance with current USACE design guidelines and
standards.

•

Information on the proposed water level for all golf course ponds is necessary to maximize
stormwater retention possibilities.

•

Soil boring information and accompanying reports are required for all pond excavation areas on
the southern and northern parcels of the golf course.

•

Proposed residential development grades and elevations are needed for finish floor of homes,
back-of-lot conditions, streets, parking lots, and stormwater piping/devices, etc.

•

The final alignment and elevation of all highways and streets directly adjacent to all golf holes is
required.

•

The final alignment/footprint width/top-of-levee elevation and proposed levee contours for all
of levee sections WP-43A and WP-43B are needed.

•

Civil engineers will need to provide sizing and slope requirements for all stormwater pipe and
drainage structures located within the golf course.

•

The location of irrigation water supply, current flows, and capacity need to be established.

•

The location of all existing drainage structures and pipes, especially on the northern parcel of
the existing golf course, must be identified.

•

The exact fill specifications for levee construction and accurate dimensions for all levee sections
adjacent to the golf course should be identified, including information on top-of-levee setbacks
for no irrigation and a vegetation-free zone.

•

An accurate construction schedule for each levee section is required so that golf course
contractors can sequence their work accordingly.

•

Golf course lake-lining specifications, construction detail design for possible lake-edge
treatment, and slope requirements below normal water level are needed.

•

A typical planting palette for grasses seeded on the levee slopes is required.

•

Pathway and signage restrictions should be developed for the vegetation-free-zone setback.

•

Erosion control measures for levee slopes and contouring that directs water towards the levee
should be specified.

•

A setback distance from the toe of the levee that must not be penetrated by golf course plans
should be defined.
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•

A list of permits required and the review and approval timelines for each is necessary.

•

A method(s) of advertising for contractors should be identified.

•

A master project permit/review/construction timeline must be developed.

•

A master project organizational chart for use by members of all disciplines should be developed,
including key contacts for different project aspects.

7.4.6

Future Design Tasks

•

The golf course final master plan should be updated to accommodate any refinements resulting
from the VBD study.

•

Working drawings, specifications, and bid documents for the golf course will be complete by
April 2014 to allow for timely bidding and construction.

•

Mass grading of contours for holes adjacent to the levee (WP-43A) on the southern parcel must
be completed in conjunction with the bidding schedule for this portion of the levee.

•

Irrigation design drawings and specifications must be prepared.

•

All disciplines should be assisted in obtaining necessary permits.

•

Utilization of district quality control for all aspects of golf course construction should be assured.

•

A golf course work schedule should be developed and coordinated with all other project
disciplines.

7.4.7

Golf Course Construction Sequencing and Schedule



2014/2015 golf season: Oxbow Country Club is played in the existing configuration.



Spring 2014: Bidding occurs for all 18 holes of golf course construction.



Summer 2014: Bidding for mass earthmoving of holes adjacent to levee portion WP-43A (Holes
11, 12, 16, and 17) occurs; levee construction bidding and specifications also done.



September 2014: Seeding of as many holes as possible on the southern parcel (specifically,
Holes 1, 9, 10, 15, and 18) is done.



Spring 2015: Seeding of southern parcel holes adjacent to levee is completed.



2015 golf season: All golf holes on southern parcel “grow in.”



2016 late spring/early summer: Play begins on southern parcel holes and existing Oxbow
Country Club “connector” holes.



2016 construction season: Retrofit existing holes on the western side of the northern parcel.



Fall/Winter 2016: Construct as much of levee portion WP-43C as possible.
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2017 golf season: Southern parcel holes at Oxbow Country Club are played, with newly
retrofitted west holes on the northern parcel; all northern holes requiring construction adjacent
to levee section WP-43C to be completed and grassed by September 2017.



2018 early summer: The new Oxbow Country Club is open for play.

7.5 Civil Design
7.5.1

Detailed Design Description

Civil design efforts are focused on the following elements.


Levee: The levee design will focus on the alignment location, elevation, configuration, and
integration of the levee into other project design features. An aggregate maintenance road on
the top of the levee will be included for maintenance and inspection purposes. A significant
quantity of adequate embankment material will be needed to construct the levee. The levee
footprint will impact wetlands and forests; those impacts will need to be mitigated. Land
acquisition will need to take place prior to the awarding of any levee construction contract.



Utilities: Utility design discussion will focus primarily on how the utility lines cross the levee. Of
most concern are the pressure-pipe crossings. Potential failure or seepage along these lines
could result in substantial damage to the levee and risk of levee failure. Also, existing utility lines
crossing the proposed levee alignment must be acceptably removed, abandoned, or relocated.



Stormwater Pollution and Prevention Plan (SWPP): Developed for Specific Construction
Packages and Included in Specifications



Roadway: To allow access to the communities of Oxbow, Hickson, and Bakke—with the
proposed levee surrounding the communities—Highway 81 will need to raised up and over the
levee in areas where the alignment crosses the roadway. At their existing elevations, Highway
81 and County Road 18 will be inundated during a 500-year flood event. To allow access to the
interstate system during this event, County Road 18 will be raised above the 500-year flood
elevation from Highway 81 to the northbound ramps of I-29.



Housing Development: This design will incorporate the infrastructure improvements to provide
replacement lots for displaced homeowners impacted by the ring levee project. The design will
include water, sanitary and storm sewer, street, and drainage items. Considerations identified in
the VBD sessions were:
o

Interim flood protection until the entire project is completed.

o

Connection with internal drainage improvements.

o

Highway 81 and County Road 18 access issues.

o

Coordination and scheduling with levee and golf course construction.

o

Incorporation of recreation and park plans into design.

o

Specification and administrative coordination with the levee project.
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7.5.2

Assumptions

Levee Assumptions


The levee design elevation will be 926.5 feet at the outside top of the levee, which is equivalent
to a 500-year level of protection (plus risk and uncertainty), assuming the Diversion project is in
place.



The overall levee alignment will not change, other than minor tweaks.



All embankment material for levee construction will be obtained from the North and West
Ponds and the local drainage ditches. No embankment material will come from within the
development/golf course area.



Adequate rights-of-way will be obtained prior to letting bid packages.



Future geotechnical analysis will not alter the existing design of the levee.



LiDAR data and the supplemental survey conducted by the Houston-Moore Group (HMG) are
sufficient.



Side slopes of the levee are 1V:4H on the interior and exterior, with the exception of the
northeast corner (1V:5H) due to the wind-wave analysis.



The vegetation-free zone is 15 feet from the toe in non-overbuild areas. Local drainage ditches
will be outside of the vegetation-free zone.

Utility Crossing Assumptions


From preliminary discussions with utility companies, pressure-pipe crossings will consist of two
water main crossings, two sanitary sewer force main crossings, and a stormwater pump station
crossing. There will be no gas line crossings.



Non-pressure crossings will include power, telecommunications, and cable TV.



The draft utility MFR will be approved and used as a basis for design, along with USACE
engineering memorandums.

SWPP Assumptions


Plans and specifications will include minimum acceptable erosion control designs. The
contractor will have to develop other facets of the plan (truck washing, housekeeping, etc.).

Roadway Assumptions


The Cass County Highway Department will be the decision-making authority for design
considerations of the road raises.



Proposed roadway ditch widths and elevations will match existing ditch widths and grades as
closely as possible to mitigate any impacted wetlands.



All efforts will be made to maintain existing accesses.
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Borrow material for road raises will be obtained from interior detention ponds.



County Road 18 will be raised above the 500-year flood event from Highway 81 to the
northbound ramps of I-29.



The road raises will be bid and constructed with WP-43B.



All roadway drainage will be designed to the grades proposed in the WP-43D “Local Drainage
Plan” and will be incorporated and built in WP-43B.



All proposed and replaced centerline and approach culverts will be designed for 25-year rain
events.

Housing Development Assumptions


Construction of the new development will occur in one construction season to aid in the
relocation of residents within Oxbow.



Construction of the development and golf course can occur simultaneously.



It will be possible to construct the development and balance earthwork with golf course pond
excavation.



Interim drainage will be provided until larger ponds and the pump station are constructed and
the storm sewer main is brought to the development.



Pond design (slopes and depth) will meet the proposed layout.



The new lots will be elevated and a LOMR will be completed. The preliminary lot elevation is
918.5 feet, which is equivalent to a current 100-year level of protection.

7.5.3

Constraints

Levee Constraints


Vegetation-free-zone compliance with golf course integration



Traffic control across Highway 81 for haul roads during construction of levees east of the
highway



Weather/working conditions/short construction seasons



Timely wetland/forest mitigation



Acquisition of right-of-way and/or land use agreement



Contract document language between work packages (differences)



Road raises built concurrent with levee construction



Pump station structure(s) built concurrent with levee construction



Sharing of borrow areas between multiple contractors
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Utility Crossing Constraints


The draft utility MFR and USACE guidance highly discourage pressure-pipe crossings below the
levee. Underground crossings would be easier because they could be completed prior to levee
construction.



The draft utility MFR and USACE guidance recommends freeboard crossings designed in a
specific way (shutoff valves, pipe/joint materials, able to withstand settlement). These types of
crossings would typically be done during levee construction and require substantial
coordination and temporary service connections.



Water and sewer freeboard crossings will require overbuild above the pipes to provide frost
protection. Insulation could be an alternative.



Water and sewer lines will require minimum cover under the local drainage ditches to protect
them from frost.



The gravity outlet associated with the pump station needs to be designed per USACE
engineering guidance including how the gravity outlet penetrates the levee cross section.

SWPP Constraints


The state will have to review, approve, and issue a stormwater permit.



The USACE does not typically design erosion control and will have to coordinate design with the
Houston-Moore Group.

Roadway Constraints


All roadway design and construction requirements will follow North Dakota Department of
Transportation (NDDOT) standards and specifications. The levee portion of road raise design
will follow USACE design requirements.



Where possible, the proposed road construction foot print shall stay inside the existing
highway right-of-way.



To allow access to Oxbow, Hickson, and Bakke at all times, the Highway 81 north levee crossing
cannot be constructed simultaneously with the Highway 81 south levee crossing and County
Road 18 road raise.



The minimum elevation of the bottom of the aggregate base course at levee crossing locations
will be 927.5 feet.



Per the Cass County Highway Department, the roadway grade shall not exceed 1.0%.

Housing Development Constraints


The schedule for design and construction is very aggressive.



There are continual changes to development and golf course layouts.
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Coordination of interface in grading design between the golf course and the development is
required.



The existing drainage ditch should be maintained through the west side of the development.

7.5.4

Risks

Levee Risks


Overlap of construction sites between the golf course and the levee contractor is possible.



Buyout process of homes to be demolished could be delayed.



Interim flooding from the Red River could occur during construction.



Project costs and the availability of funding pose a risk.



Unstable soils or changed site conditions could be encountered.

Utility Crossing Risks


The draft utility MFR could change depending on comments during the review process, causing
redesign and schedule slippage.



Site-specific needs may show that pressure-pipe crossings below the levee may be locally
preferred. An engineering analysis would have to be done to show that USACE design
requirements have been satisfied. This analysis would have to be reviewed and approved, but
approval of such a crossing may be difficult.



If pipe materials other than those allowed in the USACE engineering manuals are desired, a
waiver must be applied for and obtained from HQUSACE. There is precedence for this; a waiver
to use HDPE pipe for certain utility crossings was obtained for another North Dakota project.



Construction schedule slippage could result in temporary utility connections being required for
long periods of time.

SWPP Risks


There is concern about the assumed risk of a permit violation.



The owner is co-permittee of SWPPP.

Roadway Risks


Delay in construction of the north levee crossing will delay the construction of the south levee
crossing and vice versa.



The road will be closed to traffic during construction (one crossing at a time); emergency
services and bus routes will have to develop alternative routes to access Oxbow, Hickson, and
Bakke. Coordination with Cass County Emergency Services division will be required.



Project costs and the availability of funding pose a risk.
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Housing Development Risks


The construction schedule is aggressive, with housing lots to be completed by the fall of 2014.



The development will be unprotected until the levee is completed.



Complete land acquisition for development connections back to existing city of Oxbow.



The water supply from the river to the ponds (for golf course irrigation) will have to cross the
levee.



Delay in construction of the levee around the golf course would delay golf course construction.
This could impact the development of storm sewer drainage (incorporated in ponds). To
minimize this risk, milestones are placed in both construction contracts.



The scheduled is tight and any slippage could result in missing milestones.

7.5.5

Information/Coordination Required

Levee Information/Coordination Required


Final geotechnical analysis is needed.



Project permits are needed.



Front-end contract documents from the sponsor are required and must be reviewed and
accepted by the USACE.



The final road design and bid package is needed.



Mitigation requirements for displaced or impacted forest area and wetlands are needed.



A recreation design is needed.

Utility Crossing Information/Coordination Required


Utility relocation plans with supporting calculations need to be submitted for review and
approval.



The idea of using road raises as locations for utility crossings has been discussed and is under
consideration. Coordination between the road raise design team and utility design team is
required.



Design of the stormwater pump station and gatewell needs to be completed, reviewed, and
accepted.



The final utility design (plans and specs) needs to be completed, reviewed, and accepted.

SWPP Information/Coordination Required


The USACE needs to get erosion control details from HMG for incorporation into their design
reaches.
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Roadway Information/Coordination Required


The roadway profile will need to be coordinated with the final levee protection level.



The location of a pedestrian underpass (if this alternative is carried forward) will need to be
coordinated with the final recreation plan.



Coordination with the location of the pump station discharge pipe will be required.

Housing Development Information/Coordination Required


Design elevations and development storm sewer to golf designer



Earthwork needs must be coordinated with golf course material needs.



Oxbow City Park needs utility and access information.



Pond drainage information is needed to aid in the design of the pump station and internal
drainage for ponds.



The housing development and adjacent levee need to have coordinated construction schedules
to minimize construction access and scheduling issues.

7.5.6

Future Design Tasks

Future Levee Design Tasks


Investigate minor alignment adjustments discussed in VBD and finalize alignment.

Future Utility Crossing Design Tasks


Utility companies and design teams must coordinate.



Develop plans and specifications and undergo design review process.

Future SWPP Design Tasks


Coordination must take place between the design teams and state and federal permitting
agencies.



Develop plans and specifications and undergo design review process.

Future Roadway Design Tasks


Finalize roadway design plans.



Ensure district quality control has been completed.



Coordinate work and schedule.

Future Housing Development Design Tasks


Finalize the development layout and lot configuration.



Finalizing grading of the development.
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Finalize pond and storm design.



Finalize the sanitary sewer, water layouts, and profiles.



Final out street typical section – profile



Design the sanitary lift station.



Complete design of the water reservoir expansion.



Complete specifications and contract documents.



Coordinate golf course design/construction schedule with the schedule of adjacent levee
work—coordinate work limits for both projects.



Incorporate approved recreation plans into development plans and/or plat.



The levee foot print is required for plat purposes.



LOMRs are required for lots in the housing development.

8. Presentation Phase
The project delivery team was briefed on each comment and proposal developed during the study, given
a draft copy of the VBD report, and asked to submit their decision on each proposal for inclusion in the
report. After the project delivery team decisions were incorporated, the final report was given to the
team to initiate the signature process.
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Appendix A

Creative List

The table below shows the list of ideas that was developed during Phase 3 (creative). Similar items were
combined during Phase 4; these are noted in each comment or proposal.
Action:
C – Retain for further consideration
BD – Being done
X – Removed from further consideration
W/# – Combined with another idea
Table 4 Creative List

Action

Idea
Number

C

1

Combine inspection trench and demo contract for WP-43C

X

2

Consider moving West Pond location farther south (leaves better remnant piece for
farming)

C

3

Include the south Highway 81 road raise with WP-43A

X

4

Build levee in WP-43A and WP-43C at once, leaving a hole in the levee

X

5

Connect West Pond and North Pond with open linear channel/dirt

X

6

Relocate south levee crossing at Highway 81 to slightly north, realign levee so it
crosses Highway 81 1/8 mile north (reduces elevation raise required at cross over)

X

7

Investigate drainage systems in Bakke and consider upgrades

C

8

C

9

C

10

Investigate redevelopment inside all of ring levee area; understand full implications
of ultimate/long-term development within the ring levee

X

11

Investigate possible options of moving WP-43B all the way west to I-29 (or west of
I-29, to protect the interstate)

X

12

Southeast corner of WP-43A—buyout Kasrpari house and realign levee

C

13

Consider alternative land uses on Minnesota side across from golf course

X
BD
w/11
X
X

14
15
16
17
18

Maintain some of the golf holes outside the levee/on wet side
Use County Road 25 as a point of entry to Oxbow (from the North)
Access new development from County Road 18
Investigate access into Oxbow via boat
Build a T-wall

Description

Investigate possibility of connecting all of Bakke-Hickson to Bakke-Hickson city
sewer (half of it has connection to Fargo sewer, and half to open drain fields)
Harvest existing trees, create nursery or transplant zone
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Action

Idea
Number

w/11

19

Consider WP-43A alignment south of County Road 18 to avoid road raise
(contingent on moving WP-43B west of I-29)

X

20

Move south alignment farther south to reconstruct the entire golf course in the
new area; make all new golf course

X

21

X

22

Put invisible flood wall through the golf course to avoid need to replace/retrofit
golf holes
Put a permanent wall through golf course

X

23

Move storm sewer connecting two ponds to north of Bakke

X

24

Have communities of Oxbow, Bakke, and Hickson staff their own emergency
services within the ring levee community

BD
X

25
26

Combine utility crossings with road raises
Stock the wet pond with fish to provide recreation

C

27

Make West Pond a water ski lake

X

28

Alternative locations for pump station, possible NW corner

C

29

Add grade separate or protected crossings on Highway 81 for pedestrians and bikes

C

30

Move levee WP-43B north of Bakke to minimize concerns about snow and visual
impact and sewer system impacts

X

31

Distributed instead of concentrated borrow sites

w/30

32

Add tree lines outside levee to catch blowing and drifting snow

w/2

33

X

34

X

35

C

36

Investigate reshaping North Pond to provide more amenities and value

X
X
X

37
38
39

Multiple smaller pump stations instead of combining into a single station
Make North Pond wet (both wet)
Make West Pond dry (both dry)

X

40

Combine 38 & 39

X

41

Acquire all the homes in Bakke, realign levee around Oxbow and Hickson

X

42

Acquire all the homes in Bakke, resell them, then build existing alignment

Description

Consider land use inside south edge of WP-43B, remnant piece between levee and
Highway 81
Move Highway 81 outside of the ring levee, realign Highway 81
Evaluate possibility of putting WP-43C on the deed-restricted lots (geotechnical
and FEMA issue)
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Action

Idea
Number

Description

w/11

43

Realign Highway 81 as the east levee (somewhat following the WP-43C), run the
west levee over to I-29, west of I-29; use the roads for main levee alignment—
would require realigning Highway 81 (see drawing from Brian LeMon)

X

44

Buy out the two homes in West Bakke and bring in northwest levee alignment of
WP-43B

w/11

45

Use I-29, once raised, as the west levee alignment; would have to design and build
I-29 road raise to levee specs

w/11

46

Consider levees on both sides of I-29 instead of a road raise

X

47

Road raise (County Road 18, Highway 81) to 1/2 foot above the 500-year elevation
and have emergency closures (instead of raising even higher)

X
C
X
BD
X
C
X

48
49
50
51
52
53
54

w/30

55

X

56

Straighten WP-43C to reduce linear length of levee
Straighten WP-43A to reduce linear length of levee
Restore the oxbow (re-channelize)
Flatten outside slope to 1 on 5
Add rip rap to outside slope
Change inside slope to 1 on 4
Steepen slopes and use vegetative buffer
Overbuild the dry side to include vegetation to mask the slope and catch drifting
snow
Eliminate concrete liner in North Pond

X

57

Make local drainage ditches wider to generate more borrow material

BD

58

Widen and deepen the existing swale and use for borrow; use swale as a feature in
the project (idea for dirt and amenity)

C
X
BD

59
60
61

Boat launch at the Hickson Dam
Marina for the ski lake
Lower the average elevation of the golf course

X

62

Add a park in Bakke at northwest corner by the pond—north of two western lots

X

63

Obtain additional borrow from the northwest corner of Bakke—north of two west
lots

X

64

Add ramp connecting levee with bottom of North Pond for sledding hill

C

65

Floodplain forest restoration in the wet side golf course area

BD

66

Make golf course fit the levee, versus the levee fit the golf course

X

67

Urbanize Highway 81 (slow down speed limit)
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Action

Idea
Number

C

68

Create a greenway connecting West Pond and Oxbow City Park

X

69

Use area west of Hickson, east of Highway 81 as a borrow site for levee

X

70

Use area west of Hickson, east of Highway 81 to build a park in a more central area

X

71

BD

72

X

73

BD

74

X
BD
X
BD
BD
BD

75
76
77
78
79
80

Develop an emergency action plan to protect newly built homes before levee is
completed
Construction timelines
Coordinate between golf course and levee
Incentives and penalties for contractors
Construction access
Extend construction season
Extend construction days

C

81

Have a clearly defined chain of command for decision making

w/81

82

X

83

BD

84

BD

85

C
C
X

86
87
88

Oversight over all different construction elements
Reduce bid packages and have one contract with multiple options; have all the
levee work in one contract, with options
Minimize bid addenda; put out a quality bid, not like to require amendments; use
quality control
Host weekly meeting that encompasses all the players to keep everyone
synchronized (during all of construction)
Pre-bid meeting with question-and-answer period
Align bid packages with specialty work
Alternative delivery methods (design-build)

BD

89

Coordination so you know what permits you need

BD

90

Submit applications early to ensure adequate approval time

C

91

Eliminate permits; change the pump station alignment so they are not needed

C

92

How to handle SWPPP? ND SWPPP/notice of intent/contractor BMPs; include
SWPPP plan in contractor design

C

93

Identify permitting coordinator to oversee/manage all permits

BD

94

Regulatory advisory committee to involve those needed in the planning process;
involve early and get needed input

Description

Set a concrete crushing plant to recycle all the concrete from the demo and use
that for project features
Recycle/reuse/donate anything from the demo homes that is still usable; salvage
all possible
Combine option to extend levee to west of I-29, and realign Highway 81 to the west
and still urbanize it (north south Highway 81, instead of diagonal cutoff)
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Action

Idea
Number

C

95

Minimize pre-construction submittals by including in the design

BD

96

Provide more clarity in the specifications

BD

97

Coordination with the NDDOT/Cass County Highway Department

W/96

98

Define the end of the seeding window and work backwards to determine
construction time (for any given year)

BD

99

C
BD

100
101

Understand what is required for each permit (there may be more needed than
what we have)
Define the "how" on awarding a contract
Define permitting entities and deliverables

BD

102

Define public meetings—window of public comments

C

103

Limit construction time frame and construction access

W/103

104

Early coordination with school districts, emergency responders, and the public

W/103

105

BD

106

Minimize disruption to quality of life; coordinate with city and schedule around
community events
Minimize total road closures and clearly mark road closures

C

107

Prepare public relations plan (email, newsletter, website, etc.)

BD

108

Define construction sequencing

BD

109

Include maintenance of roads in specifications (dust control, truck washing, etc.)

BD
C
C

110
111
112

Include equipment washing prior to arriving at site
Incorporate split bid items to define unknowns
Start purchasing land immediately and sell back later (over-acquire)

W/112
BD
BD
BD
X
BD
C
X
BD
BD
X
BD
BD
BD
BD

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

Expedite real estate plans, get defined boundaries of property needed
Start buyout process immediately
Provide homeowners with relocation options
Relocate displaced homeowners only once
Relocate displaced homeowners to Costa Rica
Provide contractor with electronic files pre-bid
Do scenario planning (weather, permitting, funding, etc.)
Construct levee in two phases with two levee heights
Build new homes to adequate elevation for interim conditions
Allow winter construction of some features
Suspend the golf season for a year
Construct interior drainage features early on
Develop cost information for the recreational features and get feedback
Maintain snowmobile trails
Relocated existing Oxbow City Park/memorial garden

Description
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Action

Idea
Number

C

128

Maintain access to low-head dam on the Red River

C

129

Investigate funding options for additional recreational features

C

130

C

131

X
W/103

132
133

W/103

134

C
C

135
136

C

137

w/91
X
C

138
139
140

Add fishing pad at low-head dam
Coordinate recreation with master planning for the cities (ensure real estate, rightof-way needs)
Staging area for Coast Guard/emergency services
Define construction working hours to minimize noise
Coordinate with public on impacts of construction (fewer hours, more seasons
versus more hours/fewer seasons)
Build an adequate construction schedule
Define maintenance responsibility
Consider zero maintenance landscape, natural with no mowing required and
possible environmental benefits (mitigation)
Design the pump station outfall to minimize permitting
Series of water screws as alternative to pump station
Restore connectivity at oxbow

C

141

Combine/deconstruct bid packages where appropriate and reasonable

Description
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Appendix B

Unknowns

Below is a list of unknowns that was developed during the study. While a number of these items have
known answers, they were unknown for at least one participant. For that reason, this list has been
addressed in Section 5.5 of this report. For the items that are known, a response has been provided. For
the items that remain an unknown, a proposed path forward has been suggested.
Table 5 List of Unknowns

Item
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Description of Unknown
Highway 81 crossing—pedestrians and bikes
Sizing of pump stations
Traffic control during construction
Elevation change between Oxbow ponds and West Pond
Temporary drainage during construction
Vegetation-free zone—height of vegetation allowable within this zone
Compaction requirement of fill adjacent to levee trapezoid
Interface of drainage—golf course
Drains north of Seventh Street on west end
What redundancy
Will the golf course be bid as one or multiple packages?
Relationship between mitigation between recreation and west side
Process to bring recreation concepts to the broader community
Who will own and operate the wet side?
Relationship between park and golf course entrance—and configuration
Future expansion into undeveloped land, sewer, lift station capacity
Does levee trapezoid have to be inspected prior to additional fill?
Pump station capacity off of Highway 81
Pump station access
Access to low-head dam (rock riffle) and future recreational use
Highway raises—will they require additional right-of-way?
Snowmobile access and impact to top of dike
Substation 1 mile north of levee—how many feeds—redundancy
What will be done with land south of Bakke?
Can utilities be designed or located to facilitate construction and future development?
Can a ring levee be opened up to allow construction of future utilities?
Wet-dry mosquito/pest control
Benefit to wet pond versus dry pond
Wetland mitigation
Water supply and interaction with future residence
Aesthetics with T5 and T4... Could T5 be used to reduce shoaling or be possible?
Time frame for zoning of Oxbow, regulations
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Item
Number
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

Description of Unknown
Time frame for submittal of golf course to USACE for review
Timing for determination on utilities and park
Timing for I-29 raises
Emergency services to I-29 raises
Wind-wave report unknown of overtopping
Plants and species being considered for screening
Readers’ digest version of wave study
Risk of propane used inside earthen dike
Recreational features to be included on the golf course
Staging of irrigation on golf course
I walls?
Requirements for road embankments and levee requirements
Settlement analysis completed for roadway embankment?
Determination of county drain south of County Road 18 reroute
USACE regulations beyond levee confines
Pump station desired level of redundancy—screened
Future development impact interior drainage
Requirements of roadways during construction
Benefit on west Bakke to complete road north
Haul routes for different phases of the project
Construction noise restrictions within the community
Coordination of levee construction and house moves out of the city
Dust-control measures during construction
Current alignment approved by geotech?
Current utility abandonment feeding existing houses under proposed levee alignment
Safety/security on trails on wet side
Gopher/badger intrusion into the levee
Mowed/left to natural cover on levee
FEMA/floodplain mapping? Staging and OHB area
Can the slopes be farmed?
Park in Bakke area?
Bakke existing drainage, tiling ditches to deeper ponds
Coordination of information (interim dates/deadlines)
Level of review needed
Public input needs to make decisions/timeline + schedules
Who makes the final decision?
Timing of one feature being operational and another coming online
Contractor milestones and impact footprint
Multiple contractors—play nice
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Item
Number
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Description of Unknown
West storage pond location
Park features for Bakke
Possibility for land swap in Bakke area
WP-43B West Pond design—layout? North Pond?
Opportunity for water quality credits
Is there enough borrow material from ponds for levees?
Who will maintain ponds?
Who will maintain abandoned property?
What volume of material can be borrowed from local drainage ditches?
Can golf course share fill coming from ponds?
Can levee share fill coming from golf ponds?
Where else might borrow material be found? Compatibility
Interim grading condition—when will Oxbow City Park be constructed?
Geotechnical conditions that impact the park and play equipment
Purchasing new Oxbow lots for sale or all built/sold
Holding company for land (city and Diversion)
Advantage of saving County Highway 25? North into Oxbow
Potential impacts of FEMA floodplain mapping relative to construction and land sales
Additional access to County Road 18
Snow concerns on north end, snow fence
What is the emergency action plan before/during/post construction?
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Appendix D

Certification of Approval
CERTIFICATION OF APPROVAL

Houston-Moore Group, Barr Engineering Co. has completed the Value Based Design (VBD) Study for the
Oxbow-Hickson-Bakke Ring Levee Project and has documented that study in this report. The study was
conducted following the SAVE International’s standard job plan and is in accordance with US Army Corps
of Engineering, Engineering Regulation 11-1-321. Notice is hereby given that the VBD Report has been
reviewed by the study team and an independent review team.

April 30, 2014
Signature
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Signature

Adéle L. Braun, PE, AVS

Matt Metzger, PE

Name

Name

Value Based Design Facilitator

HMG Project Manager/QAQC Lead
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Title

abraun@barr.com
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