LAKE AGASSIZ WATER AUTHORITY
Board of Directors
Holiday Inn
Fargo, North Dakota
December 14, 2018
DRAFT AGENDA
11:00 a.m.

I.

Roll Call

11:02 a.m.

II.

>Approval of Agenda – Chair Mahoney

11:03 a.m.

III.

Introductions – Chair Mahoney

11:05 a.m.

IV.

>Reading and Consideration of the Minutes – Chair Mahoney (Tab R)

11:06 a.m.

V.

Officer Reports

11:10 a.m.

VI.

Committee Reports
A.

LAWA Technical Advisory Committee
1. >Value Engineering Study Report (Tab S)
2. Upper Sheyenne River Alternative Update

11:20 a.m.

VII.

Red River Valley Water Supply Project Update
A. McClusky Canal Water Source – Tami Norgard
1. RRVWSP Request for 145 cfs
B. Land Acquisition – Kip Kovar
C. >Work Plan Update – Kip Kovar (Tab T)
D. >Program Management Update – Merri Mooridian (Tab U)
E. Financial Update – Merri Mooridian
1. Project Affordability
F. >Planning Level Budget – Merri Mooridian (Tab V)

11:50 a.m.

VIII.

Financial Report – Merri Mooridian
A. >*2018 Budget Analysis Statement (Tab W)
1. Bills Paid
a.

>Ohnstad Twichell (Tab X)

b.

>Garrison Diversion (Tab Y)

B. >Summary of Dues and Cost Share Payments (Tab Z)
11:55 a.m.

IX.

Unfinished Business
A. MOU – Chair Mahoney
B. Insurance Advisor – Merri Mooridian

12:05 p.m.

X.

New Business
A. Legislative Report – Duane DeKrey/Merri Mooridian
1.

Funding Request

B. Rural Water Systems Board Member Election – Merri Mooridian
12:15 p.m.

XI.

Bold = Action Item

Adjourn

* = Roll Call Vote

The following minutes are in draft form subject to review and approval by the LAWA Board at its next
meeting.
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LAKE AGASSIZ WATER AUTHORITY
BOARD OF DIRECTORS
Holiday Inn
Fargo, North Dakota
October 12, 2018
A meeting of the Lake Agassiz Water Authority (LAWA) board of directors was held at the
Holiday Inn, Fargo, North Dakota, on October 12, 2018. The meeting was called to order by
Chair Mahoney at 9:30 a.m.
MEMBERS PRESENT
Chair Tim Mahoney
Vice Chair Ken Vein
Director LaVonne Althoff
Director Rick Bigwood
Director Tom Erdmann
Director John Hancock
Director Mark Johnson
Director Keith Nilson
Alternate Mary Lee Neilson for Director Dave Carlsrud
Alternate Geneva Kaiser for Director Bob Keller
Alternate Kris Knutson for Director Ralf Mehnert-Meland
Alternate Bill Bohnsack for Director Don Moen
Secretary Duane DeKrey
MEMBERS ABSENT
Associate Member Don Bajumpaa
Associate Member Carol Siegert
OTHERS PRESENT
Staff members of the Garrison Diversion Conservancy District were present along with
others. A copy of the registration sheet is attached to these minutes as Annex I.
The meeting was recorded to assist with compilation of the minutes.
CONSIDERATION OF THE MINUTES
Motion by Director Johnson to dispense with a reading of the August 20, 2018, LAWA
Board minutes and approve them as distributed. Second by Director Nilson. Upon
voice vote, motion carried.
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AGENDA
Chair Mahoney said the order of the agenda is being changed by moving the Devils Lake
Report to the beginning of the meeting.
Motion by Director Althoff to approve the board agenda as modified. Second by
Director Bigwood. Upon voice vote, motion carried.
OFFICER REPORT
Vice Chair Vein provided a report on recent meetings and activities he has participated in on
behalf of LAWA.
CITY OF DEVILS LAKE
Mike Grafsgaard, City Engineer, Devils Lake, provided a PowerPoint presentation regarding
a possible Devils Lake partnership with LAWA and Garrison Diversion on an Upper
Sheyenne pipeline alignment option for the Red River Valley Water Supply Project
(RRVWSP). A copy of the presentation is attached to these minutes as Annex II.
Mr. Grafsgaard said Devils Lake’s request is for a continued review of the Upper Sheyenne
options/alternatives and to be considered in future involvement with LAWA, including a
possible board position.
Chair Mahoney stated that he and Dick Johnson, Mayor Devils Lake, have discussed the
possibility of bringing a Devils Lake representative on the LAWA board. The board could, at
this point, bring someone on who is nonvoting as an associate member.
Tami Norgard, Vogel Law Firm, added that Devils Lake could become a voting member of
the board if someone were to run for the position and get elected at the next election during
the League of Cities convention in 2019. At this time, a representative could be added as an
associate member to the board if a majority of the LAWA board approves it.
Motion by Director Johnson to add the City of Devils Lake as an associate member to
the LAWA board. Second by Director Hancock. Upon roll call vote, the following
directors voted aye: Althoff, Bigwood, Erdmann, Hancock, Johnson, Mahoney, Nilson
and Vein. Alternates voting aye: Neilson, Kaiser, Knutson and Bohnsack. Those
voting nay: none. Absent and not voting: none. Motion carried.
Chair Mahoney said the Upper Sheyenne Alternative has been studied quite a bit. We are
willing to look at option four, which is the Current Alignment/Upper Sheyenne Combination.
He would like to have the LAWA Technical Advisory Committee look at this.
COMMITTEE REPORTS
None
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RED RIVER VALLEY WATER SUPPLY PROJECT UPDATE
McClusky Canal Water Source - - Ms. Norgard stated the option of using the Missouri
River as a water source via the McClusky Canal for the RRVWSP is being considered for
the full 165 cfs, which would be a cost savings of $171 million.
Ms. Norgard reported that the Finding of No Significant Impact (FONSI) for Central North
Dakota was received from the Bureau of Reclamation (Reclamation) for 20 cfs from the
McClusky Canal, and the contract negotiations are starting. If LAWA wishes to pursue the
option and request the additional 145 cfs from the McClusky Canal, now would be the time
to make that request to Reclamation.
Ms. Norgard said the option for 145 cfs would involve an environmental review like was
done for the Central North Dakota water supply. The current state project going directly to
the Missouri River would continue, which would be the main project with the 145 cfs from the
McClusky Canal being an option.
Motion by Alternate Kaiser to make a request to the Bureau of Reclamation pursuing
the option for a 145 cfs water supply from the McClusky Canal for the RRVWSP.
Second by Director Nilson. Upon roll call vote, the following directors voted aye:
Althoff, Bigwood, Erdmann, Hancock, Johnson, Mahoney, Nilson and Vein. Alternates
voting aye: Bohnsack, Kaiser, Knutson and Neilson. Those voting nay: none. Absent
and not voting: none. Motion carried.
Easement Values - - Kip Kovar, Deputy Program Manager, RRVWSP Engineering, stated
that LAWA established an easement price of $1,350 per acre for the RRVWSP in 2009. He
referred to the memo included in the meeting packet which was prepared at that time and
explained the process used to determine the price.
Mr. Kovar said when considering easement values, the price of the property is looked at
before and after the project. In most cases, when it comes to pipeline projects, the land price
does not devalue. In essence, the easement value could be close to zero. In order to get
landowners to sign up, it was decided to stay with $1,350 per acre as the easement value.
Mr. Kovar recommended that LAWA approve the continued easement price of $1,350 per
acre to move forward with the RRVWSP.
Vice Chair Vein added that Garrison Diversion’s Red River Valley and Executive
Committees have also reviewed and approved the $1,350 per acre.
Motion by Vice Chair Vein to approve an easement value of $1,350 per acre for the
RRVWSP. Second by Director Bigwood. Upon roll call vote, the following directors
voted aye: Althoff, Bigwood, Erdmann, Hancock, Johnson, Mahoney, Nilson and Vein.
Alternates voting aye: Bohnsack, Kaiser, Knutson and Neilson. Those voting nay:
none. Absent and not voting: none. Motion carried.
Crop Damage Payment Policy - - Mr. Kovar also referred to a copy of the Crop Damage
Payment Policy currently in effect for the RRVWSP. A copy of the policy was attached to the
letters sent to landowners with the current easements. He said several options for paying
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crop damages were discussed but, in the end, Garrison Diversion’s Red River Valley
Committee and Executive Committee approved keeping the current policy in place.
Mr. Kovar suggested the LAWA board also approve the continued used of the current policy.
A copy of the policy is attached to these minutes as Annex III.
Motion by Director Johnson to approve the continued use of the existing Crop
Damage Payment Policy for the RRVWSP. Second by Director Erdmann. Upon roll call
vote, the following directors voted aye: Althoff, Bigwood, Erdmann, Hancock,
Johnson, Mahoney, Nilson and Vein. Alternates voting aye: Bohnsack, Kaiser,
Knutson and Neilson. Those voting nay: none. Absent and not voting: none. Motion
carried.
Land Acquisition
Mr. Kovar stated that the property needed for RRVWSP facilities, including the intake, main
pump station, break tank, control valve structure and the discharge site need to be
purchased. Going along with the strategy of early out construction would mean getting
started with the intake pump station wet well, discharge structure and trenchless crossings.
Therefore, he proposes moving forward with the purchase of property for the intake and the
discharge sites.
Mr. Kovar referred to the map included with the meeting materials showing the location of
the intake site. Approximately 2.96 acres is needed for the intake.
Mr. Kovar next referred to the map showing the location of the discharge site. Approximately
13.3 acres is needed for this site.
Motion by Director Nilson to approve moving forward with the purchase of property
for the RRVWSP intake and discharge sites. Second by Director Bigwood. Upon roll
call vote, the following directors voted aye: Althoff, Bigwood, Erdmann, Hancock,
Johnson, Mahoney, Nilson and Vein. Alternates voting aye: Bohnsack, Kaiser,
Knutson and Neilson. Those voting nay: none. Absent and not voting: none. Motion
carried.
Merri Mooridian, Deputy Program Manager, RRVWSP Administration, said once the
appraisals are received and negotiations begin with the landowners, it would be helpful to
have a Land Acquisition Subcommittee made up of two representatives each from LAWA
and Garrison Diversion that could work with Mr. Kovar and KLJ on a suggested offer to the
landowners for the purchase of these properties.
Chair Mahoney stated if the board agrees, he will select two people from the board to
represent LAWA in the negotiation process to which there was no objection.
Work Plan Update - - Mr. Kovar referred to and reviewed the RRVWSP Work Plan Update
dated August 7, which provides the status on each of the approved task orders. A copy of
the update is attached to these minutes as Annex IV.
Value Engineering - - Mr. Kovar reported that the Value Engineering Study is complete. He
referred to the Executive Summary and reviewed the summary of alternatives and design
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Comments, a copy which is attached to these minutes as Annex V. He added that the
engineering team is currently looking over all of the alternatives. The team will make
recommendations, which will be brought to the LAWA Technical Advisory Committee to
review and consider as to whether or not to move them into design.
Mr. Kovar said he believes a good job was done with preliminary design. There were no big
adjustments to be made or new ideas to be included.
Planning Level Budget - - Ms. Mooridian referred to and reviewed the funding table and
bar chart showing the RRVWSP Planning Level Budget. As of September 30, $10 million
has been expended on Preliminary Design, $5.1 million on Final Design, Easement and
Administration and $0 on construction. Of the $45.1 million estimated program budget, a
total of $20.5 million has been spent.
The bar chart illustrates cumulative project spending. Copies of the budget and chart are
attached to these minutes as Annex VI.
Project Affordability - - Chair Mahoney said the assumption by the legislative body in the
past has been a cost share of 90-10 on project design for the RRVWSP. The legislature
allocated $30 million in the last biennium, and the intent has been to request $150 million in
future bienniums. The reality is a 10 percent cost share for local users would be a lot of
money. He would like to know if the citizens are willing to pay if they had to fund part of the
RRVWSP.
Chair Mahoney asked Bernie Dardis, Mayor, West Fargo, and Bruce Grubb, City
Administrator, Fargo, what they felt the acceptance of their community would be in
accordance with how much their city may be asked to supplement for supplemental water
that is not being utilized. If the cost share ended up being a 95-5 percent share, would this
be a hard sell?
Mayor Dardis said he feels this would be a hard sell. West Fargo has joined in a water
contract with the City of Fargo, and the citizens had some concerns with that. They were
able to come up with a wholesale water price that would be beneficial to their community,
but the reality is, the public is still very concerned about it. The taste of the water, the quality
of the water; all those types of elements are part of the discussion. If the water charges for
residential households are increased by $20, there would be an immense pushback. It
would be very difficult for their community, and there would be political ramifications.
Mr. Grubb said the cost share has a big impact. The 90-10 cost share has been discussed
previously. It’s now been heard that the legislature may not be favorable of that amount. If
you take a $150 million legislative request and apply a 25 percent cost share, he does not
know if anyone around the state would understand just how much money you would have to
bring to the table in the next session. He feels it will be difficult if not impossible. The sticker
shock is out there, and it needs to be talked about. Everyone, as members, needs to be
aware of what will be asked of them for a local cost share.
Chair Mahoney said, in order to move forward and have good discussion with our
legislators, we need to share our vision and our thoughts. He has asked the financial team
to model cost shares at 90-10 and 95-5. He would like a clear response from the members
on what is or is not sellable or if it is unaffordable.
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Chair Mahoney stated the second thing coming up is the limited amount of funds in the
Water Resources Trust Fund next biennium. He is in a dilemma as Fargo’s mayor and in
this position because Fargo is going to have to ask for more money for the Fargo-Moorhead
(FM) Diversion Project. If both the FM Diversion Project and the RRVWSP ask for the same
amount of money, he knows the legislature will object. One of the things being considered in
the legislative body is, although there is intent of $150 million for the RRVWSP, could the
project get by with a little less funding next biennium. He has asked members of the
RRVWSP team how much is needed now for construction, and their suggestion was at least
$50 million. The question, as a group, is would that be okay. Perhaps we could go a little
lower with the RRVWSP and allow the diversion project to get built and then pop back up to
full funding for the RRVWSP. The legislature has indicated the RRVWSP could be done in
ten years. The diversion project is slotted for six years. If the FM Diversion Project gets the
permit this fall, the project would proceed full blast with the intention to build the project
within six years in three bienniums. The thought is to lower the request for the RRVWSP to
$50 million, telling the legislature that LAWA is doing this to accommodate another project in
the state, but once that project is completed, LAWA will come in for a full build. Perhaps
then a six-year build could also be approached instead of a 10-year build for the RRVWSP.
Chair Mahoney stated he would like the RRVWSP finance team to have the ability to work
with the legislators on different scenarios. The intent would be to continue to move the
project forward with at least some construction.
Ms. Mooridian added the financial team has been waiting for direction from the LAWA board
as to what scenarios they would like to have modeled and what their systems can afford so
that meetings can take place with the users.
FINANCIAL REPORT
2018 Budget Analysis Statement - - Ms. Mooridian referred to and reviewed the Budget
Analysis Statement for the period of January 1, 2018, to September 30, 2018, a copy which
is attached to these minutes as Annex VII.
Total income through September is $121,987. Expenses are $27,960.
balance at the end of September was $803,301.

The total bank

Motion by Director Althoff to approve the Budget Analysis Statement for the period of
January 1, 2018, through September 30, 2018. Second by Director Hancock. Upon roll
call vote, the following directors voted aye: Althoff, Bigwood, Erdmann, Hancock,
Johnson, Mahoney, Nilson and Vein. Alternates voting aye: Bohnsack, Kaiser,
Knutson and Neilson. Those voting nay: none. Absent and not voting: none. Motion
carried.
Bills Paid - - Bills paid since the last meeting are $10,762 to Garrison Diversion for LAWA’s
share of fees for Brownstein Hyatt Farber Schreck and $502 to Insure Forward for liability
coverage.
Summary of Dues and Cost Share Payments - - Ms. Mooridian referred to the table
showing membership dues and cost share payments received, which is provided for the
board’s information.
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UNFINISHED BUSINESS
Memorandum of Understanding - - John Shockley, Ohnstad Twichell, reported that the
negotiating team met and finalized the Draft Memorandum of Understanding (MOU)
between LAWA and Garrison Diversion. It has been submitted to Garrison Diversion for
review and comment.
Chair Mahoney said following review by Garrison Diversion’s negotiation team, he
anticipates a meeting between the two negotiating teams. The final product would then be
brought back to both boards for consideration.
Insurance Advisor - - Ms. Mooridian stated that the board previously approved the
preparation of a request for qualifications (RFQ) for an insurance advisor/broker. She and
Ms. Norgard have met with a broker to ask questions regarding construction of a large scale
water project. Plans are to meet with a few more people to further discuss insurance options
for the RRVWSP.
Northeast Regional Water Master Plan - - Ms. Mooridian said Northeast Regional Water
District attended the last board meeting and presented their plan for a water master plan for
their service area. A request was made to the State Water Commission on October 11 for
funding.
Rick Bigwood, Director, serving Northeast Regional Water District, informed the board that
the State Water Commission did approve funding for the project in the amount of $106,000.
NEW BUSINESS
None
OTHER
There being no further business to come before the committee, the meeting adjourned at
11:10 a.m.

Timothy Mahoney, Chair

Duane DeKrey, Secretary
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CROP DAMAGE PAYMENT POLICY
RED RIVER VALLEY WATER SUPPLY PROJECT
As outlined in the Access Agreement, Option Contract and Permanent Pipeline
Easement, Garrison Diversion Conservancy District (“Garrison Diversion”) agrees to pay
demonstrated crop damage incurred as part of the construction, installation, repair or
maintenance of a water pipeline. The crop damage payment will be calculated to provide
reimbursement for income that would have been received by the landowner and/or tenant
if Garrison Diversion had not caused the damage.
Garrison Diversion will be responsible for measuring the crop damage areas. The
landowner and/or tenant will provide information regarding the yield of the area
damaged. Yield information can be provided in one of three forms:
1. Documentation stating the certified yield for the impacted field used for
crop insurance purposes.
2. Documentation provided by the landowner/tenant to a crop insurance
agent stating this year’s yield for the field impacted.
3. Another mutually agreed upon method.
The crop damage payment will not necessarily be paid upon the best yield obtained on
the parcel, as some areas Garrison Diversion impacts may have yielded well while other
areas may reflect impact by flooding, erosion or other problems. Therefore, the
landowner and/or tenant will be required to provide his/her best reasonable estimate for
the percent increase or decrease from the field yield certification to best reflect the yield
of the area damaged by Garrison Diversion’s construction operations.
Crop prices will be based on the contract or sale price if the crop has been contracted or
sold, utilizing documentation provided by the landowner and/or tenant. If the crop has not
been sold or contracted by December 31 of the year damaged, the average local market
price for the month during which the crop was harvested will be used for payment
purposes.
If the parcel is rented out and the landowner wishes to have the renter receive the crop
damage payment, it is the landowner’s obligation to provide Garrison Diversion with a
letter to that effect, along with the renter’s name, address, and tax ID information.
Any questions regarding crop damage payments can be directed to Garrison Diversion at
652.3194 or 800.532.0074.
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RRVWSP Work Plan Update
October 3, 2018
Goal
Spring 2016
Summer 2017
2017 - 2018
2019 - 2027

Completed Conceptual Design and Cost Estimate
Completed Preliminary Design and Cost Estimate for pipeline and pump
station(s)
Complete Phased Final Design and Cost Estimates
Phased Bidding and Construction

Total draft budget to complete Conceptual, Preliminary and Final designs is $66 million. The ND
legislature appropriated $12.359 million for the RRVWSP for the 2015-2017 biennium. The
conceptual design phase has been completed; therefore, no further updates will be included in
this report. The ND legislature appropriated $30 million for the RRVWSP for the 2017-2019
biennium.
Preliminary Design
The conceptual design was released in September 2016. The majority of the preliminary design
has been completed; of the $10 million cost estimate, approximately $200,000 remains to be
expended on the task orders. Moving forward with limited funds, it is cost effective to start
project phasing. The Implementation Plan will provide a road map to move forward with items
that have to be completed first, which include permit phasing, design phasing and construction
phasing.
Final Design
The draft preliminary design was released early October 2017. Moving forward with limited
funds, it is cost effective to start project phasing. Priority items to move forward first with final
design and construction are discharge structure, trenchless crossings and portions of the intake.
1) Pipeline segment 28 miles – This task order will begin final design on a portion of the
RRVWSP and is the first of several pipeline design task orders that will be executed to complete
the project. Given the current level of state and local funding allocated for the project’s design
and construction, the length of the initial segment selected for final design and preparation of
construction contract documents is approximately 28 miles. The general location of the 28-mile
pipeline segment is in Foster and Wells Counties. The alignment and limits of the pipeline being
designed under this task order are identified on the RRVWSP route overview map. This task
order will deliver bid ready documents for this 28-mile segment. Estimated cost is $3,840,000.
Status – Letters have been sent to utility companies asking for facility locations and
details where crossings might occur. A portion of the 60% submittals were developed for
review.
2) Geotechnical – This task order will allow engineers to drill supplemental borings along the
Preliminary Design Report (PDR) pipeline alignment and discharge site and to complete
laboratory testing of soil samples collected. These supplemental borings are necessary to
characterize subsurface soil conditions not covered by the 2008 investigation. Relevant existing
1
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soils data from the 2008 investigation will be used to the maximum extent practical to support
activities. Estimated cost is $544,000.
Status – All borings and soil resistivity tests are complete. Developed draft Geotechnical
Baseline Report and Corrosion Protection Design Guide.
3) Sediment Transport Analysis – This task order will provide information as requested by
the North Dakota State Water Commission (SWC) to evaluate the Sovereign Lands Permit for
the Missouri River intake, as well as support the overall design of the intake screens. Estimated
cost is $396,000.
Status – All field work was completed prior to the river freezing. A request was made to
USACE for a river analysis model HEC-RAS. Developed 1D and 3D models and
completed geomorphic analyses. The draft Sediment Transport Report has been sent to
the SWC for review.
4) Trenchless Crossings – This task order is for final design of tunneled or trenchless
crossings in the first 28-mile section of pipeline selected for final design. The general outcome
of this task order will be the preparation of construction contract documents. Estimated cost is
$452,000.
Status – A portion of the 60% submittals was developed for review.
5) Discharge Site Structure – This task order is for final design of the discharge structure.
The general outcome of this task order will be the preparation of construction contract
documents. Estimated cost is $508,000.
Status – Due to wetland concerns, the control valve and and discharge structure were
moved to a combined site. Started developing grading, drainage and site civil plans.
Evaluating re-aeration approach and finalizing hydraulics plan.
6) Land Services – This task order is for survey support services, easement and option
acquisition for RRVWSP parcels. The RRVWSP pipeline is separated into segment 1, 2a and
2b, 3 and 4. Authorization has been approved to move forward with only segment 1. Estimated
cost for segment 1 is $556,446. A second authorization was approved for segment 2a, 2b and
4. Estimated cost is $1,232,839.
Status – Drafting several letters that will start the land acquisition phase. Prepare legal
descriptions for the survey certificates for easement work. Pipeline Segment 1
documents are ready to be mailed.
7) Drone Aerial Coverage – This task order is for unmanned aircraft system services for the
initial 28-mile pipeline corridor, discharge site and intake site. Oblique view videos will be
captured and incorporated into the GIS database. Estimated cost is $71,443.
Status – The intake and discharge sites have been completed, and pipeline segment 1
data is being processed.
8) Missouri River Intake – This task order is for preliminary design of the Missouri River
intake including a submerged crib, a tunnel from the crib to a pumping station on the river bank,
and a pumping station, including utility extensions necessary and site civil design in order to
2
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develop the site. To support early out construction, final designs will be performed for the wet
well, access road for construction vehicles and site drainage. Estimated cost is $1,985,000.
Status – USACE has issued NW 12 permit for the intake. The Missouri River Intake
Pump Station physical modeling has begun. Baseline results are positive passing all
Hydraulic Institute tests.
9) NDPDES Permit Application Supplement – This task order provides support
documentation on how the proposed RRVWSP water treatment plant meets the established
requirements of the Boundary Waters Treaty Act. Estimated cost is $195,000.
Status – The NDPDES permit application was submitted to NDDOH on July 31, 2018.
10) Value Engineering – HDR was selected to complete a value engineering study on the
RRVWSP. Estimated cost is $198,539.
Status – The value engineering study workshop was held September 10-14. The draft
report was issued on September 28.
11) Value Engineering Assistance – This task order provides Black and Veatch support
services to the value engineering process. Estimated cost is $64,000.
12) StateMod Amendment No. 3 – This task order provides support to respond to GDCD,
LAWA, stakeholder and SWC requests for additional analysis. Estimated cost is $193,428.
13) Field Verification of PDR Pipeline Alignment- This task order provides support services
to field verify 139 miles of the PDR alignment not currently under design. Estimated cost is
$164,000.
Financial Modeling & Stakeholder Outreach
1) Municipal Advisor – Ernst & Young Infrastructure Advisors (EYIA) provides municipal
advisory services for the RRVWSP. The overall objective is to develop a robust financial plan to
finance the RRVWSP. The model will include construction schedule alternatives, capital debt
structure options and on-going operational and renewal costs. Estimated cost is $508,872.
Status – EYIA has refined the financial models based on effective construction
schedules and debt financing approaches. The financial model includes quantified
market risks and various cost-share alternatives. This work is on hold until further
direction is received from stakeholders/policymakers. EYIA’s work is jointly occurring
and being incorporated into modeling being completed by AE2S Nexus and Black &
Veatch. The models are reviewed by the LAWA Financial Advisory Committee.
2) Financial Modeling/Cost Allocation – The task order is for AE2S Nexus to assist EYIA in
development of the overall financial plan and use that plan as the basis for the cost allocation
model for each participating system. Estimated cost is $512,175.
Status – The cost allocation model was refined to include a tiered allocation structure,
which considers how project users will benefit from the project by assessing water
supply needs, as well as access to project water. Feasibility and ability to pay studies
3
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are being conducted for roughly ten systems - both large and small systems. This work
is in conjunction with the work being completed by EYIA.
3) Stakeholder Re-engagement – This task order will provide support in meeting with each of
the 35 systems that signed development agreements. The objective of each meeting is to obtain
a signed Project Participation Agreement and Water Service Contract. Estimated cost is
$398,830.
Status – Stakeholder re-engagement is anticipated to occur Fall of 2018.
Program
1) Program Management – The overall RRVWSP is expected to spend $30 million in the
2017-2019 biennium and potentially $180 million or more the next biennium. The objective of
this task order will support the development and maintenance of a variety of program
management support tools to help successfully execute the project. The tools and processes
are expected to be developed and implemented during this biennium and be ready to support a
significantly increased program size in the following biennium. Estimated cost is $491,000.
Status – Program management meeting #1 focused on all aspects of PM, PM #2
focused on the schedule, and other meetings were held developing PM tools and
gaining knowledge about program delivery models. Draft Program Management Plan,
Construction Management Plan and Design Guidance Manual have been submitted for
review.
2) Program Management Information System – This task order will assist GDCD in making
initial contact with vendors and to solicit formal submittals from those vendors to provide
hardware, software and services. Estimated cost is $43,100.

4
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Summary of VE Alternatives and Design Comments
Initial Cost
Alt No. Alternative Title
Savings
Pipeline and Material Cost Control Alternatives

Performance / Risk

P-1

Allow the use of alternate pipe material in lieu of steel

Varies

P-2

Optimize the diameter of pipeline in select segments

$732,000

Risk Reduced,
Improved (M)
No change

P-3

Provide intermediate pressure reducing facility
without storage

$22.5M

Reduced (M)

P-4

Connect McClusky Canal to Sheyenne River in lieu of
pipeline

Comment

Hydraulics, HBT, and Controls
H-1

Reconsider water storage tanks methodology at HBT

$10M to
($3M)

Improved (O, M)

H-2

Relocate treatment facility and main pump station to
intermediate high point

$2M

Improved (O, M)

H-3

Pump Station Design Comments

Comment

Pipeline Appurtenances, Maintenance, and Protection
A-1

Revise appurtenance spacing and access
requirements

A-2

Reconsider location and number of isolation valves

A-3

Reduce depth of cover over pipeline

A-4

Reduce height of embedment over pipe

A-5

Use butterfly valves in lieu of gate valves

A-6

Install sacrificial valve at blow offs in lieu of orifice
plate

Comment

A-7

Relocate blow off outlet to the bottom of the
transmission line

Comment

A-8

Use alternative foundation methodology in lieu of
over-excavate and compacted fill

Comment

A-9

Specify spring assist for air valves below 10 psi

Comment

A-10

Install rupture disks and release valves in pump
station to avoid over-pressurizing pipe

Comment

A-11

Self-perform the air valve and blow off valve
installation

Comment

($1.9M)

Improved (M, LRI)

$387,000

Improved (LRI, M)

$13.1M
$31M

Improved (LRI, TCI)
Improved (LRI, TCI),
Risk Increased
Comment

Trenchless Construction Alternatives
T-1

Reduce diameter of carrier pipe and casing pipe at
trenchless crossings

Varies

Risk Reduced

T-2

Consider alternative trenchless construction
methodologies

Varies

Improved (LRI, TCI)
Risk Reduced

Red River Valley Water Supply Project
VE Study Report
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Alt No.
T-3

Summary of VE Alternatives and Design Comments
Initial Cost
Alternative Title
Savings
Combine trenchless construction contract with pipe
$1.6M
installation

Performance / Risk
Risk Reduced

T-4

Combine locations of multiple short trenchless
crossings

Comment

T-5

Increase depth of trenchless construction in wetlands
and other sensitive areas

Comment

T-6

Schedule trenchless construction below wetlands
during winter months

Comment

T-7

Utilize longer trenchless runs to accommodate
construction

Comment

Corrosion Protection
CP-1

Use galvanic anodes in lieu of impressed current

CP-2

Specify the use of nonmetallic casing pipe in
trenchless crossings

$1.4M

Improved (M)
Comment

Fiber / Communications
C-1

Use multi-way microduct conduit for fiber

Comment

C-2

Install fiber along roadways instead of along the
pipeline alignment

Comment

C-3

Use wireless technology for communication in lieu of
fiber

Comment

Land Restoration
L-1

Specify a professional soil classifier in lieu of a local
agronomist

Comment

L-2

Dispose unacceptable soils on site in lieu of hauling
offsite

Comment

L-3

Allow crown over pipeline

Comment

L-4

Require final ripping/disking combination operation
prior to topsoil re-spreading

Comment

L-5

Develop operating sideboards during times of wet soil
conditions

Comment

L-6

Develop specifications for grassland restoration
separately from crop restoration

Comment

L-7

Avoiding a Federal Nexus and the USDA

Comment

L-8

Review pipeline route for WRP easements

Comment

Risk Mitigation Alternatives
R-1

Revise project elements included in Early-Out bid
package

Red River Valley Water Supply Project
VE Study Report
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Alt No.
R-2

Summary of VE Alternatives and Design Comments
Initial Cost
Alternative Title
Performance / Risk
Savings
Reconsider contract packaging to limit to one year
Comment
construction window

R-3

Use CMAR procurement for select project elements
and segments

Comment

R-4

Index bids to the market price of steel

Comment

R-5

Request tariff waiver for Canadian steel

Comment

R-6

Use P3 for project delivery

Comment

R-7

Eliminate hydrostatic testing and joint test only

Comment

R-8

Provide discharge release measures to capture initial
slug upon flushing of pipeline

Comment

Performance Attribute Legend: M – Maintainability, O – Water Supply Operations, LRI – Land
Restoration Impacts, CI – Temporary Construction Impacts.

VE Study Results
After developing the VE alternatives, the VE team reviewed and discussed each alternative and
developed a consensus relative to its prioritization for implementation. The prioritization was
based on factors that include improved performance, likelihood of implementation, cost savings,
or any combination thereof.
A VE strategy consisting of the combination of VE alternatives that were deemed the highest in
priority was developed. A summary of the strategy is provided in the following table.
VE Strategy 1 – VE Team Selected Alternatives
H-1 Elevated Water Storage Tank at HBT
H-2 Relocated water treatment and main pump station
A-1 Revise appurtenance spacing
A-3 Reduce depth of cover
A-4 Reduce height of pipe embedment
T-1/T-2 Reduce diameter at trenchless crossings and assume alternative tunneling methodologies
T-3 Combine trenchless construction and pipe installation
CP-1 Use galvanic anodes
L-1 Require professional soil classifier during construction
R-1 Revise Early-Out projects
R-2 Package contracts to one-year construction windows

Red River Valley Water Supply Project
VE Study Report
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Red River Valley Water Supply Project
Planning Level Budget

Percent
Complete
100%

September 30, 2018
Conceptual Design Subtotal
Preliminary Design
Missouri River Conventional Intake Design
Pipeline Alignment McClusky to Split & Land Services (ROE)
Pipeline Alignment Washburn-McClusky & Land Services (ROE)
Pipeline from Split to Baldhill Creek (RRV) Land Services (ROE)
Land Services (Aerial)
Main Pump Station and Break Tank
StateMod - includes amendments 1, 2 & 3
Pipeline Extensions
Discharge Design (Sheyenne/Baldhill)
Administration (cost & schedule, communications, LAWA)
Legal
Financial Modeling
Municipal Advisor
Workflow Manager
Preliminary Design Subtotal

Current
Actual
Outstanding
Estimate
Expenses
Expenses
$ 5,302,987 $ 5,302,130 $
856

100%
100%
100%
100%
100%
98%
75%
100%
99%
100%
100%
100%
100%
91%
98%

$ 1,010,778
$ 3,436,073
$
593,683
$
574,726
$
259,694
$
997,267
$
616,229
$
627,333
$
617,000
$
240,208
$
370,283
$
363,800
$
374,835
$
150,000
$ 10,231,909

$ 1,010,778
$ 3,435,888
$
593,115
$
574,726
$
259,694
$
980,409
$
459,184
$
627,333
$
612,547
$
240,208
$
370,283
$
363,800
$
374,835
$
137,131
$ 10,039,932

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

185
568
16,858
157,045
4,453
12,869
191,977

45%
69%
36%
14%
84%
61%
35%
99%
7%
0%
59%
0%

$
$
$
$
$
$
$
$
$
$
$
$

3,840,000
452,000
508,000
1,789,285
544,000
396,000
1,985,000
36,723
71,443
262,539
195,000
164,000

$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$
$
$
$
$
$
$
$
$

2,107,920
142,310
323,204
1,547,143
89,089
154,071
1,294,687
293
66,335
262,539
80,829
164,000

Upcoming
Upcoming

$
$

1,777,775 $
1,008,000 $

$
$

1,777,775
1,008,000

48%
97%
0%
18%
3%
17%

$
$
$
$
$
$

1,021,047
491,000
43,100
550,000
398,830
600,000

32%

$ 16,133,742

Final Design
Engineering
Pipeline Final Design - 28 miles
Trenchless Final Design
Discharge Final Design
Land Services - Segments 1, 2a, 2b, 4
Geotechnical
Sediment Transport
Missouri River Intake Final Design
Upper Sheyenne Discharge Analysis *
Unmanned Aircraft System Services
Value Engineering
NDPDES Permit Application Supplement
Field Verification of PDR Pipeline Alignment
Easements & Options
Exercise Existing Options
Acquire New Options & Easements
Financial, Administration, Legal, Etc.
Financial Modeling/Cost Allocation
Program Management Set Up
Program Management Information System
Administration (communications, LAWA)
Stakeholder Support
Legal
Undesignated
Final Design, Easement & Administration Subtotal
Construction
Pipeline Trenchless Construction
Discharge Construction
Intake Construction
Construction Phase Engineering (Trenchless & Intake)
Construction Subtotal
Total Program Budget
2015/2017 State Appropriation $12,359,000
2015/2017 LAWA Cost Share $1,373,225
2015/2017 total
2017/2019 State Appropriation
RRVWSP Program Budget
2017/2019 Appropriation Spent to Date
2017/2019 Committed Outstanding
2017/2019 Not Committed
* not subject to local cost share

Upcoming
Upcoming
Upcoming
Upcoming
0%
45%
$
$
$
$
$
$
$
$

12,359,000
1,373,225
13,732,225
30,000,000
43,732,225
6,805,314
8,344,468
16,285,775

$
$
$
$
$
$
$
$

1,732,080
309,690
184,796
242,142
454,911
241,929
690,313
36,430
5,108
114,171
489,087
477,227
101,570
11,559
104,463
5,195,476

$
531,960
$
13,773
$
43,100
$
448,430
$
387,271
$
495,537
$
$ 10,938,266

$ 7,000,000 $
$ 2,000,000 $
$ 4,000,000 $
$
500,000
$ 13,500,000 $
$ 45,168,638 $ 20,537,539

$ 7,000,000
$ 2,000,000
$ 4,000,000
$
500,000
$ 13,500,000
$ 24,631,098

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

$4,000

Projected
vs. Actual
Spend

September
2018
Cumulative
Spend
$20,537,539

2015

2017-2019 Monthly Actual Spend
Cumulative Actual Spend

Cumulative Projected Spend

2017

2015-2017 Monthly Actual Spend

2016

2019

2017-2019 Monthly Projected Spend

2018

Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

MONTHLY SPEND
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2018 Budget Analysis
For the period of January 1, 2018 - September 30, 2018

Dues Income
Interest Income
Miscellaneous
Cost Share/Development Agr.
Total Income

Actual as
09/30/2018

2018 Budget

Income

Balance of Budget

$
$
$
$
$

29,000.00
50.00
89,000.00
118,050.00

$
$
$
$
$

34,000.00
57.99
87,930.00
121,987.99

$
$
$
$
$

(5,000.00)
(7.99)
1,070.00
(3,937.99)

$
$
$
$
$
$
$
$

1,280.00
6,500.00
500.00
550.00
66.00
53,500.00
62,396.00

$
$
$
$
$

1,285.00
6,000.00
502.00
171.17

$
$

20,002.67
27,960.84

$
$
$
$
$
$
$
$

(5.00)
500.00
500.00
48.00
(105.17)
33,497.33
34,435.16

Expenses
Dues Expenses
Accounting
Directors Expense
Insurance
Service Fees
Engineering
Adm/Legal/Financial
Total Expenses

Account Activity
Beg. Bank Balance 1-1-18
Income Received
Total Funds Available
Service Fees
#1139 EideBailly
#1140 Water Coalition
#1141 ND Rural Water Systems
#1142 Garrison Diversion
#1143 Ohnstad, Twichell, P.C.
#1144 Garrison Diversion
#1145 Insure Forward
Total Expenses
Ending Bank Balance

$
$
$
$
$
$
$
$
$

$
$
$

709,274.57
121,987.99
831,262.56

$

803,301.72

171.17
6,000.00
1,000.00
285.00
7,175.00
2,065.17
10,762.50
502.00
27,960.84

SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy

Pipeline and Material Cost Control Alternatives

P-1

Allow the use of alternate pipe
material in lieu of steel

P-2

Optimize the diameter of
pipeline in select segments

P-3

Provide intermediate pressure
reducing facility without
storage

Connect McClusky Canal to
Sheyenne River in lieu of
pipeline
Hydraulics, HBT, and Controls
P-4

Reconsider water storage
H-1 tanks methodology at the
Hydraulic Break Tanks

20181205 VE Alts & Dn Team Resp.xlsx

Varies

Risk Reduced, Improved (M)

Policy

$732,000

No change

Technical

$22.5M

Reduced (M)

Policy

Comment

$10M to ($3M)

Policy

Improved (O, M)

Technical

Do not implement. Stay with
Steel pipe, prestressed concrete cylinder pipe (PCCP), and bar wrapped concrete cylinder pipe (bar-wrapped pipe) were suggested by the VE steel pipe as the preferred
Team as suitable pipe material for installation on Red River. Currently, the design is to weld and provide fully restrained joints on steel pipe
pipeline material.
from beginning to end for the 167-mile pipeline. Joint leakage is a non factor with welded joints. If PCCP or bar-wrapped pipe are allowed as
alternates, potential joint leakage would become an issue as these pipe types normally utilize rubber gasket joints. PCCP and bar-wrapped
concrete pipe joints could be welded as well, but this is not a typical approach. Additionally, it should be noted that there are more joints for
Owner needs to consider if they will
concrete pipe options when compared to steel pipe due to shorter joint lengths, largely due to the difference in pipe unit weight - concrete
consider multiple pipe materials in
pipe unit weight is much heavier than steel pipe. There is little experience with bar-wrapped pipe in the 72" size range, which was noted by
project.
the VE Team so this should be factored into a decision on pipe material. There are many bar-wrapped pipeline projects through 54" diameter,
but few in the 72" range. Most of the larger bar-wrapped pipeline projects are in the Texas vicinity where manufacturers are within 500 miles
of the factory. Another factor to consider with concrete pipe is the size increase for trenchless crossings that would be necessary if either type
of concrete pipe is installed. The wall thickness of each is significantly more than that of steel pipe; trenchless crossing size would increase
from 84" to a 96" inside minimum diameter. One addition to note is a second design would be necessary if concrete is bid along side steel
pipe. The additional design effort would be focused in the detail drawings with negligible impact to plan and profile drawings.
Do not implement as it would
limit flexibility of adapting to
Fine tuning of the pipe size (i.e. reducing size by a few inches) could make re-routes of the pipeline problematic and could preclude other
alignment changes that would slightly increase the necessary hydraulic grade line. Increases to flows will be limited by pipe size optimization if alignment changes during
design.
that is found to be necessary by StateMod modeling finalization and final end user commitments.
The solution put forward by the VE Team does not provide the same level of protection against pipeline over pressurization as was proposed Do not implement without
by the design team. The VE Team eliminated the break tank at the intermediate PRV facility and is relying on multiple valves to ensure that
storage at intermediate site.
Idea has technical/cost merit but has
there is not over pressurization of the pipeline. While there is some additional cost savings above what the design team previously presented Must have hydraulic
already been considered and rejected
to the TAC, it is not a fail-safe approach. If the TAC believes this should be investigated further, there is another option envisioned by the
discontinuity to ensure
by TAC
design team that may further reduce CAPEX and provide a guarantee against over pressurization that could be investigated (i.e. splitting
downstream pipeline is not
storage between the HBT and the PRV sites).
over pressurized.
Do not implement. Federal
permitting nexus would be
triggered.
The hydraulic break tanks (HBT) serve multiple functions under varying flow conditions and flow control in a pumped system. First, during a Do not implement. Continue
high flow scenario, the pumped flow hydraulic grade line (HGL) remains above the intermediate high point and the sole function of the HBT is forward with the use of ground
a break point in the HGL between the pipeline profile HGL and the CVS pressure control facility. This allows the pumped flow to reach a point tanks for the HBTs.
in the pipeline system which is controlled by water surface elevation in the HBTs. In the event of power failure, the system reacts with the
HBTs keeping the pipeline full of water allowing the transient pressures to dissipate both the pump station hydro-pneumatic tanks and the
HBTs. Downstream of the HBTs the sleeves valves close on power failure and minimize flow from the HBTs, while maintaining a full pipeline
between the HBTs and the CVS. Should the CVS lose power and pumps are running, the level would rise in the HBTs and the pumps at the
Main Pumping Station would shut down on high level. Secondly, during low flow the HGL between the pump station and HBT is lower, so the
intermediate high point becomes problematic and the use of a control valve is required to maintain the HGL above the intermediate high
point during power failure. The HBTs operated essentially the same as during high flow.
Alternatives to ground tanks considered by the VE Team included:
1. Eliminate HBTs and use "bank-of-pressure-reducing-valves", this is the lowest capital cost option, higher maintenance than proposed
prestressed tanks; however, the system is now relying on mechanical means solely, this alternative also introduces larger vacuum relief
valves, extend period to refill, and a rigorous O&M program to implement.
2. At-Grade Open Reservoir - lower capital cost than prestressed tank; at current location at-grade open reservoir will not meet HGL
requirements, additional land required, potential complication to permit strategy, loss of water due to evaporation, freeze protection
required, and increase downstream pipe diameter for some distance.
3. Linear Storage - VE Team projected a potential savings of ~$1M, current location doesn't support HGL requirements; sizeable land area
required; ~ 9-miles of 72-inch pipe required to store 10MG, and increase downstream pipe diameter for some distance for vacuum.
4. Elevated Storage - VE Team claims elimination of inlet control valve therefore simplest operation: Higher cost than prestressed tanks; at
current location elevated tanks will not meet HGL requirements; 3 to 4 elevated tanks would be required to meet 10MG requirements;
recirculation system for riser pipe required to prevent freezing. Design team will discuss these alternatives with the TAC.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy
In the preliminary hydraulic task order, we evaluated three potential sites for the water treatment plant: south of Washburn approximately 2 Final location of the Biota WTP
should not be set until after
miles east of the intake, Intermediate site where the McClusky Canal flow would join the pipeline (±23 miles east of intake), and at the
permits for a 165-cfs McClusky
Continental Divide. All three options assumed that any water that could cross the divide would have to be treated.
Canal source have been
secured/rejected.
The initial findings were:

H-2

Relocate treatment facility and
main pump station to
intermediate high point

$2M

Improved (O, M)

Technical

• Washburn Site: Good paved road access (<2 miles of gravel), within 10 miles from Washburn for staff to live, good access to power, rail was
feasible, would require full flow WTP;
• Intermediate Site (appears to be VE Option #2): Poor paved road access (>15 miles of gravel roads), ±21 miles from McClusky for staff to
live, highest off-site power costs, rail was feasible, would require full flow WTP;
• CND Split: Good road access (less than 3 mile of gravel roads), within 15 miles from Carrington for staff to live, rail was feasible, would
require the smallest size WTP, would require an additional Booster Pump Station to transport flows on to the Sheyenne River.
The actual system high point (VE Option #1) is approximately 4.2 miles east of the Intermediate Site previously evaluated. This high point site
would be expected to have similar if not higher development costs for rail service and electrical service (which was previously estimated at
$18.65M for the intermediate site based on discussions with the utility – appears these costs did not make it into the WTP TM though).
Paved road access for staff would still be poor and further away from McClusky.

Pump Station Design
H-3
Comments

Comment

Technical

The VE statement about AAWA flange ratings in not entirely accurate. AWWA flange ratings of a Class E and F type flange is 275 - 300 psi
working pressure with transient allowed up to 720 psi. ANSI flanges are available and may not be typical, but are common in higher pressure
applications. At the pump station, ANSI class 300 flanges will be required, AWWA 150 psi valves will be used at the break tanks.
VFDs are necessary with the operational control envisioned in the PDR. The use of smaller pumps will increase building footprint and change
wet well configuration so this would need to be considered closely before adopting or conducting physical modeling. Powering MRIPS from
MPS has been proposed by the design team. On-site power generation is being included in MRIPS design and it is also envisioned for the Biota
WTP/MPS and the CVS sites.

Design team will keep these
comments in mind as final
design of various facilities
advances.

Pipeline Appurtenances, Maintenance, and Protection

A-1

Revise appurtenance spacing
and access requirements

A-2

($1.9M)

Improved (M, LRI)

Technical

Reconsider location and
number of isolation valves

$387,000

Improved (LRI, M)

Technical

A-3

Reduce depth of cover over
pipeline

$13.1 M

Improved (LRI, TCI)

Policy

A-4

Reduce height of embedment
over pipe

$31M

Improved (LRI, TCI), Risk Increased

Technical

20181205 VE Alts & Dn Team Resp.xlsx

Continue to consider as design
is finalized on the first 28 miles
and also Implement in future
designs moving forward.

The design team approach was based on judgment and optimization of cover depth versus number of appurtenances, but also spacing for
pipeline protection and location relative to ancillary appurtenances such as fiber optic pull boxes. The design team agrees that location of
appurtenances should continue to be refined during final design of each section as to number and location of appurtenances.
It was proposed by the VE Team that the main-line valve at Station 5550+00 be eliminated. This valve is provided to assist in initial draining of Do not implement
the pipeline at a higher elevation than the valve at James River so as to reduce the pressure and flow rate for subsequent draining at the
James River. Were this valve to be eliminated, the pressure and flow rate at the James River would be so high as to potentially require
installation of a control valve pressure reduction and thus eliminate any savings.
Do not implement; stay with
As noted, the design team evaluated this during the 60% design and the TAC opted for 7 ft minimum cover on the Contract 5 pipeline.
min 7 ft cover on the first 28
Discussions with pipe manufacturers and northern utilities indicated there was little to no experience with major pipelines installed at less
miles. Re-evaluate after bids
Idea has technical/cost merit but has
than design frost depth. There is a risk of cement mortar lining damage from icing particularly at low flow rates, which will be the normal flow are received for first section as
already been considered and rejected
in the pipeline for the foreseeable future. Another factor affecting depth of cover is spacing of appurtenances, which in part is governed by
to implementation on
by TAC
keeping such structures at the edge of agricultural fields (noted in response to alternative A-1 above). The design team will work to further
subsequent pipeline sections as
optimize locations and thus minimize depth of cover. Another advantage of the 7-ft minimum cover is the ability of crossing utilities to go
previously directed by the TAC.
over the pipeline rather than have all being installed below.
Implement pipe bedding
Since transmittal of the 60% deliverable, the design team has been reviewing the standard trench section to optimize the type of embedment recommendation; final trench
material by addressing migration of fines and to generally avoid a geotechnical fabric enclosure of the pipe bedding envelope. It appears that width to be determined by the
a modified NDDOT aggregate is available to avoid the need for the fabric in most areas. Thus, the design team agrees that imported
TAC upon recommendation of
embedment material can be reduced to the 0.7 D level suggested. We do anticipate the use of trench boxes and are cognizant of the need to the design team considering
have sufficient material for side support to maintain a good pipe embedment. We will examine the overall trench width in combination with geotechnical criteria.
the embedment material selected and the need or lack there of for a geotechnical fabric.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Use butterfly valves in lieu of
gate valves

Comment

Technical

A-6

Install sacrificial valve at blow
offs in lieu of orifice plate

Comment

Technical

A-7

Relocate blow off outlet to the
bottom of the transmission
line

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

A-9

Use alternative foundation
methodology in lieu of overexcavate and compacted fill
Specify spring assist for air
valve below 10 psi

Install rupture disks and
A-10 release valves in pump station
to avoid over-pressurizing pipe

A-11

Self-perform the air valve and
blow off valve installation

Technical Team Response

Technical or Policy

A-5

A-8

Policy Response

LAWA TAC
Approved
Disposition

The design team has considered both gate valves and butterfly valves as mainline isolation valves. It is the design team's opinion that gate
Do not implement
valves are more commonly used in North Dakota as they are more reliable. The design team is concerned about a BFV's ability to seal properly
and prevent leakage across the valve.
The design team considers both orifice plates and sacrificial valves necessary for the major blow-off application. The orifice plate provides a Do not implement
permanent flow control devise; the isolation BFV will experience cavitation due to the high head upon initial valve opening so it is considered
to be sacrificial and would need to be replaced after extended service.
The design team has direct project experience where tangential outlets have failed. Identifying tangential failure can be cumbersome as the Do not implement
tangential elbow is below the pipe and the valve and piping are quite deep. The design team recommends blow-off piping remain on top of
access manway flange. The current blow-off assembly is combined within the access manway vault. Any potential problem with blow-off
piping can quickly be identified within the manway access vault. Blow-off piping outside of manway vault is 8-ft + shallower than equivalent
tangential piping runs.
Implement on a case-by-case
This comment is not necessarily pertinent to the pipeline but rather to excavation at structures. For the pipeline, any unsuitable foundation basis for facilities.
soils will be either over excavated and replaced with suitable granular material or strengthened through the use of geotechnical fabric.
Implement
The design team will follow up with valve manufacturers during specification development to get this feature specified for the air valves.
Do not implement
The design team did not see a discussion of this topic in VE Report as to where these discs would be placed. Nonetheless, in our opinion,
rupture discs are a less-than-desirable way protect the pipeline from over pressurization. A system design using rupture discs must account
for flow containment or conveyance to a drainage course. Following rupture, repair of the discs is required. The pipeline would then have to
undergo a time-consuming initial filling process, because it would have been drained through the rupture disc, before the transmission system
could be started and the conveyance and treatment system returned to full capacity.
The current plan is to have this work performed under a "commissioning" contract once all phases of the pipeline are completed. Certainly,
Consider this for
Garrison Diversion may choose to participate in and or self-perform activities such as these for staff familiarity. Confer with Garrison
implementation as the
Diversion as program is being completed and commissioning contract is being developed to define what work will be done by a contractor and commissioning contract is
what work elements would be assigned to Garrison Diversion.
developed.

Trenchless Construction Alternatives
Do not implement

T-1

T-2

Reduce diameter of carrier
pipe and casing pipe at
trenchless crossings

Consider alternative trenchless
construction methodologies

20181205 VE Alts & Dn Team Resp.xlsx

Varies

Varies

Risk Reduced

Improved (LRI, TCI) Risk Reduced

Technical

Technical

A reduction in diameter of the carrier pipe at some trenchless crossings would require a hydraulics evaluation of its impact. For the smaller
diameter suggested, different trenchless construction methodologies could be used, but their application to variable glacial geology should be
carefully considered. Workspace limitations, cobbles and boulders, and technology without a long history does not appear promising. For
example, auger boring does not handle cobbles and boulders well and directional drilling steel pipe requires an enlarged working area due to
the limited bending radius of steel pipe. The direct pipe method has only been used in the U.S. since 2011; it requires a minimum one-inch
thick steel pipe wall, and there are few experienced contractors for the work. The contractor would also have to closely control the pipe yard
to make sure the correct sized pipe was installed in the appropriate location.
The suggested additional trenchless technologies of pipe ramming and shield tunneling are viable methods depending on the application. Pipe
ramming is generally not suitable for use in rock or soils with large boulders or where groundwater is present. With a pneumatic hammer it is
possible to break obstacles such as cobbles and boulders. Nested cobbles and large boulders would be difficult to penetrate. Because the
alignment is controlled by the drive equipment guide rail system, the method is not steerable. Consequently, installation accuracy can vary
widely. Shield tunneling is typically used in a wide range of soil materials, but generally is used above the groundwater table or in firm ground
under low heads. It can be equipped with flood doors for use in limited amounts of running ground to stabilize the heading. The soil gradation
of the water bearing soils could dictate its appropriateness. The variable density of the water bearing granular soils and the high ground water
table should be considered with the use of this method. This consideration will be dependent on the closest soil borings to the trenchless
crossing. Different trenchless technologies will be considered as documents are being finalized based upon the Geotechnical Baseline Report.
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Tunneling approaches deemed
feasible are MTBM and
jack/bore methods based on
geology and groundwater.
Other techniques are
problematic and likely not
practical.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Combine trenchless
construction contract with
pipe installation

T-4

Combine locations of multiple
short trenchless crossings

Comment

Technical

T-5

Increase depth of trenchless
construction in wetlands and
other sensitive areas

Comment

Technical

T-6

Schedule trenchless
construction below wetlands
during winter months

Comment

Technical

T-7

Utilize longer trenchless runs
to accommodate construction

Comment

Technical

Risk Reduced

Technical Team Response

Technical or Policy

T-3

$1.6M

Policy Response

LAWA TAC
Approved
Disposition

Policy

Being considered as part of revised
pipeline construction demonstration
project.

Implement this VE suggested
approach for subsequent
pipeline contracts to reduce
risk by having one firm
responsible for work.
Prequalify tunneling subs and
The alternative suggests combining the trenchless crossing construction with the pipeline construction into one construction package. The
general contractors as well.
project has been planned with a separate construction package of trenchless crossings for only the first pipeline segment. This approach was Satisfy HB 1020 as it relates to
taken to meet project-defined scheduling criteria and have an “early-out” construction package. Depending on overall project scheduling, it is early-out construction projects.
feasible to have the pipeline and trenchless crossings combined in subsequent pipeline construction packages.
Implement where economics
indicates tunneling would be
less expensive (i.e. open-cut
pipe length is greater the 4:1
Although it may be possible to combine locations of multiple short trenchless crossings, the application is only appropriate where the specific relative to tunneled crossings).
site location will support this design enhancement. If there is an opportunity where this makes sense economically, it will be implemented.
Do not implement. This
approach adds cost due to
The horizontal alignment of trenchless construction depends on several factors including the pipeline hydraulics, pipe slope, site geology,
deeper shafts and the design
groundwater, and topography. Increasing the depth of construction for the trenchless crossing also includes deeper shafts for the trenchless team is of the opinion that
crossing and deeper open cut depths on both sides of the crossing. To allow the contractor an extended period to complete the construction blowouts at the depths
in effect is to lose some control of the project schedule. The depth of trenchless construction and schedule of completion are important
proposed in the current design
design considerations and will be determined by considering the relevant factors.
are unlikely.
Do not implement. However,
establish schedules so as not to
preclude contractors working
The construction schedule in North Dakota for trenchless construction depends on several factors including construction material availability, over the winter months if they
site access, and weather. Scheduling trenchless crossing construction can depend on the weather including rainfall, freeze/thaw cycles, and deem it is in their best interest.
wind. While personnel safety and site access will be considered, the scheduling of trenchless construction is an important design
consideration and will be determined by considering the relevant factors.
Implement where economics
indicate tunneling would be
less expensive (i.e. open-cut
pipe length is greater the 4:1
Although it may be possible to utilize longer trenchless runs, the application is only appropriate where the specific site location will support
relative to tunneled crossings).
this design enhancement. If there is an opportunity where this makes economic sense, it will be considered.

Corrosion Protection

CP-1

Use galvanic anodes in lieu of
impressed current

20181205 VE Alts & Dn Team Resp.xlsx

$1.4M

Improved (M)

Technical

The design team has reviewed the initial cost estimate provided in the VE report along with other documentation and believes an error in the
spreadsheet made galvanic anodes appear more favorable. Galvanic anodes were previously assessed in 2010 by the design team for the
entire pipeline and again in 2017 for the Contract 5 alignment. An impressed current system was determined to be the lowest risk and best
value option in both assessments. Comments on the VE study information are found below:
1. The anode centralizer cost is incorrect shown in the VE estimate is incorrect. This results in a $771k discrepancy in estimated savings for the
167-mile pipeline.
2. It appears the VE estimate neglected the cost of anode header cables.
3. After accounting for these adjustments, there are no up front cost savings for a galvanic anode system. A galvanic anode system would
actually cost $605k more for the 167-mile pipeline than the galvanic anode system.
4. A long pipeline typically passes through areas of high soil resistivity making galvanic anodes less practical for large diameter pipelines in
certain areas. The RRVWSP alignment has several such high resistivity areas in contract 5 and other areas are expected along the alignment
for the rest of the pipeline. Therefore, pipeline corrosion protection using galvanic anodes is not recommended.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
Title

No.

Specify the use on nonmetallic
CP-2 casing pipe in trenchless
crossings

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy

Comment

Technical

This idea has been considered and discussed with the design team and is not possible to incorporate into the Red River Valley Supply Project Do not implement
for the following reasons:
1. Non-metallic casings are not compatible with typical methods of construction proposed for trenchless crossings. Steel pipe generally
requires 1" wall thickness minimum to withstand jacking operations involved in methods of construction. Fiberglass and other plastic pipes
would not stand up to the jacking forces required for methods of construction discussed. Reinforced concrete pipe is not typically used
because of cost, handling, and constructability (i.e. requires thicker wall so pipe OD has to be larger). The steel reinforcement in the concrete
pipe is still a metallic component of the pipe.
2. Non-metallic casings may not be compatible with cathodic protection of the carrier pipe. Non-compatible casing materials would create the
need for additional corrosion protection inside the casing. Additional corrosion protection methods include linear anode systems inside the
non-metallic casing and casing fillers. Linear anode replacement at the end of the design life (20 years or less) also poses a significant
obstacle. Fiberglass and plastic casing pipe are not compatible with cathodic protection and would require alternative corrosion protection
inside the casing whereas reinforced concrete casing pipe is compatible with cathodic protection as long as reinforcement is not exposed and
in contact with the carrier pipe.

Fiber / Communication
C-1

Use multi-way micro duct
conduit for fiber

Comment

Technical

C-2

Install fiber along roadways
instead of along pipeline
alignment

Comment

Technical

C-3

Use wireless technology for
communication in lieu of fiber

Comment

Technical

The 4" conduit in the design provides the flexibility to use the multi-way micro duct conduit as suggested. At this time the design team is just
including the buried infrastructure with the pipeline to support the full fiber optic communications design to be done separately. The micro
duct approach would be very beneficial for the final fiber optic design.
Where the pipeline easement is adjacent to road right-of-way and no additional easement would be necessary, the FO infrastructure should
be installed as close as possible to the roadway (i.e. at the property line) rather than in the pipe trench. In all other areas, the FO
infrastructure will be installed with the pipeline.
Other technologies were considered prior to 2010, including cellular, spread-spectrum radio, microwave, and fiber optic cable among others.
Each have there benefits and drawbacks, but reliability concerns favored hard-wired buried infrastructure as being the most reliable even
though CAPEX was higher.

Implement

Implement where no additional
right of way is required.
Do not implement

Land Restoration

L-1

Specify a professional soil
classifier in lieu of a local
agronomist

Comment

Technical

L-2

Dispose unacceptable soils on
site in lieu of hauling offsite

Comment

Policy

L-3

Allow crown over pipeline

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

L-4

L-5

L-6

L-7

Require final ripping/disking
combination operation prior to
topsoil re-spreading
Develop operating sideboards
during times of wet soil
conditions
Develop specifications for
grassland restoration
separately from crop
restoration
Avoiding a Federal Nexus and
the USDA
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Comment

Technical

There are 31 individuals listed in the 2018 Roster by the North Dakota Board of Professional Soil Classifiers (PSC); 18 of those have ND
Implement
addresses. An item to consider is the very limited resource pool of qualified individuals. If the PSC is a subcontractor to Garrison Diversion or
engineer, the possibility of delay claims will be introduced if the contracted individual is unable to respond promptly during construction.
Therefore, it is recommended that the PSC be under subcontract to the pipeline contractor. It would be in Garrison Diversions interest to hire
an independent PSC to conduct periodic quality control/quality assurance checks of the contractor's PSC. The design team should work with
the NDSU Soil Science Department, Research Center, and the Ag Department to develop a plan to classify soils and develop the final
restoration plan (see also Comment L-6).
While it would save money,
Do not implement
landowners will mostly be unwilling to Many landowners will find this option objectionable and there is a possibility that even agreeable landowners might want the unsuitable fill
placed in low areas thus triggering 404, “swamp buster”, or other NEXUS issues. Offsite disposal under the control of the contractor is lowest
accept hundreds of cubic yards of
risk to Garrison Diversion.
spoils
This option is highly dependent upon the field drainage patterns. In some instances, the crown will act as a small dam and actually pond
Implement for pastures.
additional water potentially causing crop damage. In some fields, crowning will work fine. Soybean farmers do not like this approach as they Consider on a case-by-case
want flat fields to avoid pod loss during harvest. The benefit of crowning is less settlement to address in the following years and less imported basis for cropland.
topsoil required to address the settlement.
Ripping to reduce compaction from construction equipment will be beneficial along with disking or other seed bed preparation methods. The Implement
design team will incorporate this suggestion into the land restoration specifications in consultation with NDSU Soil Science and Ag
Departments along with the NDSU Research Center in Carrington.
This approach could minimize damage to land from construction equipment, but it would increase risk to Garrison Diversion for claims. With Do not implement
extended periods of wet, sloppy conditions during the spring, this could be the basis for significant change orders since the restrictions would
impact the Contractor’s ability to efficiently execute the work.
Implement
The design team agrees that a separate restoration specification for pasture restoration is warranted, and the NDSU Research Center in
Carrington will be consulted in the development of any associated specifications (see also see Comment L-1).
The design team continues to research this comment. As part of the initial review, we have been unable to locate a publicly available
database with this information. The USDA might release the data to Garrison Diversion, but landowners would likely need to inform the
design team if a tract is in the Conservation Reserve Program (CRP). This should be taken into account when computing crop damage
reimbursement for each parcel.
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Follow up with respective
agencies to verify if there are
any impacts.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

L-8

Review pipeline route for WRP
easements

Risk Mitigation Alternatives
Revise project elements
R-1 included in Early-Out bid
package

VE Team Analysis
Savings

Performance / Risk

Comment

N/A

Garrison
Diversion
Classification

Policy Response

Technical or Policy
The design team continues to research this comment. However, there does not appear to be a publicly available database for this
information. Landowners would likely need to inform the design team that the parcel is in the Wetlands Reserve Program (WRP) easements
(although the program ended in 2014 and was replaced by the Agricultural Conservation Easement Program (ACEP)).

Technical

Reduced Risk

Technical Team Response

LAWA TAC
Approved
Disposition

Policy

R-2

Reconsider contract packaging
to limit to one year
construction window

Comment

Policy

R-3

Use CMAR procurement for
select project elements and
segments

Comment

Policy

R-4

Index bid to the market price
of steel

Comment

Policy

Follow up with respective
agencies to verify if there are
any impacts.

The short demonstration pipeline project proposed by the VE team is desirable, and the design team will look to incorporate into the project HB 1020 dependent so do not
plan. The timing of said project will be impacted by available biennium funding and also the necessity of complying with HB 1020
implement.
requirements relative to early-out construction packages.
If contract size remains in the 20- to 28-mile length, it would likely require four working crews if all work must be done in 8 months. The pool Do not implement
of qualified contractors for a project of this size (pipe diameter and overall cost) would be limited. Construction and material hauling impacts
Idea under consideration
would also need to be closely considered as truck traffic could exceed 300 loads per day. Another consideration would be staffing levels for
the construction management and field inspection teams.
Implement on a case-by-case
Already considered in Project Delivery
basis. Design-build has been
Workshop.
discussed for possible use at
the intake.
This idea has merit for reducing
contractor risk and lowering
capital cost for Garrison
Will be considered by the TAC
Diversion. This idea should be
revisited 3 months prior to the
first pipeline advertisement.

Idea under consideration

R-5

Request tariff waiver for
Canadian steel

Comment

Policy

Will be considered by the TAC

Verify if recent US-MexicoCanada trade agreement
resolves the issue of steel
tariffs between Canada and the
US and if Canadian steel is used
by any of the suppliers.

R-6

Use P3 for project delivery

Comment

Policy

Already considered in Project Delivery
Workshop.

Under consideration per the
Project Delivery Workshop.

R-7

Eliminate hydrostatic testing
and joint test only

R-8

Provide discharge release
measures to capture initial slug
upon flushing of pipeline
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Comment

Comment

Technical

Joints for steel pipe are single weld at this time. If joint testing is allowed, it would be necessary to double-weld each joint and air test the
annular space between the welds to verify there is no leakage. Testing of connections to the pipeline would still be necessary. Hydrostatic
testing of the entire pipeline, on the other hand, provides leak detection of the pipeline in addition to gasketed joints at manways, blow-off
assemblies, air release assemblies, and other appurtenances.

Technical

Do not implement. A small
maintenance flow will be
maintained in the pipeline with
a chlorine residual, and the
pipeline will also be periodically
In order to capture the entire volume of the 167-mile pipeline, a 167+ million gallon storage lagoon would be required to contain this "first
super chlorinated to remove
flush". This equates to a 26-acre pond 20 feet deep at the CVS/DS site. Design team will give further consideration to treatment of test during any accumulated biofilm.
construction prior to discharge.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
Title

No.

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Maintainability
Water Supply Operations
Land Restoration Impacts
Temporary Construction Impacts

VE Study Results
After developing the VE alternatives, the VE team reviewed and discussed each alternative and developed a consensus relative to it's
prioritization for implementation. The prioritization was based on factors that include improved performance, likelihood of
implementation, cost savings, or any combination thereof.
A VE strategy consisting of the combination of VE alternatives that were deemed the highest in priority was developed. A summary
of the strategy is provided in this table.
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Technical Team Response

Technical or Policy

Performance Attribute Legend
M
O
LRI
CI

Policy Response

LAWA TAC
Approved
Disposition

VE Strategy 1 - VE Team Selected Alternatives
H-1
H-2
A-1
A-3
A-4
T-1/T-2
T-3
CP-1
L-1
R-1
R-2

Elevated Water Storage Tank at HBT
Relocated water treatment and main pump station
Revise appurtenance spacing
Reduce depth of cover
Reduce height of pipe embedment
Reduce diameter at trenchless crossings and assume alternative tunneling methodologies
Combine trenchless construction and pipe installation
Use galvanic anodes
Require professional soil classifier during construction
Revise Early-Out projects
Package contracts to one-year construction windows
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Disposition Legend
Do not implement

Consider for Implementation
Upon Further Evaluation

Implement
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RRVWSP Work Plan Update
December 3, 2018
Goal
Spring 2016
Summer 2017
2017 - 2018
2019 - 2027

Completed Conceptual Design and Cost Estimate
Completed Preliminary Design and Cost Estimate for pipeline and pump
station(s)
Complete Phased Final Design and Cost Estimates
Phased Bidding and Construction

Total draft budget to complete Conceptual, Preliminary and Final designs is $66 million. The ND
legislature appropriated $12.359 million for the RRVWSP for the 2015-2017 biennium. The
conceptual design phase has been completed; therefore, no further updates will be included in
this report. The ND legislature appropriated $30 million for the RRVWSP for the 2017-2019
biennium.
Preliminary Design
The conceptual design was released in September 2016. The majority of the preliminary design
has been completed; of the $10 million cost estimate, approximately $200,000 remains to be
expended on the task orders. Moving forward with limited funds, it is cost effective to start
project phasing. The Implementation Plan will provide a road map to move forward with items
that must be completed first, which includes permit phasing, design phasing and construction
phasing.
Final Design
The draft preliminary design was released early October 2017. Moving forward with limited
funds, it is cost effective to start project phasing. Priority items to move forward first with final
design and construction are discharge structure, trenchless crossings and portions of the intake.
1) Pipeline segment 28 miles – This task order will begin final design on a portion of the
RRVWSP and is the first of several pipeline design task orders that will be executed to complete
the project. Given the current level of state and local funding allocated for the project’s design
and construction, the length of the initial segment selected for final design and preparation of
construction contract documents is approximately 28 miles. The general location of the 28-mile
pipeline segment is in Foster and Wells Counties. The alignment and limits of the pipeline being
designed under this task order are identified on the RRVWSP route overview map. This task
order will deliver bid ready documents for this 28-mile segment. Estimated cost is $3,840,000.
Status – Letters have been sent to utility companies asking for facility locations and
details where crossings might occur. A portion of the 60% submittals were developed for
review. The team now is moving towards 90% design.
2) Geotechnical – This task order will allow engineers to drill supplemental borings along the
Preliminary Design Report (PDR) pipeline alignment and discharge site and to complete
laboratory testing of soil samples collected. These supplemental borings are necessary to
characterize subsurface soil conditions not covered by the 2008 investigation. Relevant existing
1

soils data from the 2008 investigation will be used to the maximum extent practical to support
activities. Estimated cost is $544,000.
Status – All borings and soil resistivity tests are complete. Developed draft Geotechnical
Baseline Report and Corrosion Protection Design Guide.
3) Sediment Transport Analysis – This task order will provide information as requested by
the North Dakota State Water Commission (SWC) to evaluate the Sovereign Lands Permit for
the Missouri River intake, as well as support the overall design of the intake screens. Estimated
cost is $396,000.
Status – All field work was completed prior to the river freezing. A request was made to
USACE for a river analysis model HEC-RAS. Developed 1D and 3D models and
completed geomorphic analyses. The final Sediment Transport Report has been sent to
the SWC for review.
4) Trenchless Crossings – This task order is for final design of tunneled or trenchless
crossings in the first 28-mile section of pipeline selected for final design. The general outcome
of this task order will be the preparation of construction contract documents. Estimated cost is
$452,000.
Status – A portion of the 60% submittals was developed for review.
5) Discharge Site Structure – This task order is for final design of the discharge structure.
The general outcome of this task order will be the preparation of construction contract
documents. Estimated cost is $508,000.
Status – Due to wetland concerns, the control valve and and discharge structure were
moved to a combined site. Started developing grading, drainage and site civil plans.
Evaluating re-aeration approach and finalizing hydraulics plan.
6) Land Services – This task order is for survey support services, easement and option
acquisition for RRVWSP parcels. The RRVWSP pipeline is separated into segment 1, 2a and
2b, 3 and 4. Authorization has been approved to move forward with only segment 1. Estimated
cost for segment 1 is $556,446. A second authorization was approved for segment 2a, 2b and
4. Estimated cost is $1,232,839.
Status – Drafting several letters that will start the land acquisition phase. Prepare legal
descriptions for the survey certificates for easement work. Pipeline Segment 1 letters are
currently being sent.
7) Drone Aerial Coverage – This task order is for unmanned aircraft system services for the
initial 28-mile pipeline corridor, discharge site and intake site. Oblique view videos will be
captured and incorporated into the GIS database. Estimated cost is $71,443.
Status – The intake and discharge sites have been completed, and pipeline segment 1
data is being processed.
8) Missouri River Intake – This task order is for preliminary design of the Missouri River
intake including a submerged crib, a tunnel from the crib to a pumping station on the river bank,
and a pumping station, including utility extensions necessary and site civil design in order to
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develop the site. To support early out construction, final designs will be performed for the wet
well, access road for construction vehicles and site drainage. Estimated cost is $1,985,000.
Status – USACE has issued NW 12 permit for the intake. The Missouri River Intake
Pump Station physical modeling has begun. Baseline results are positive passing all
Hydraulic Institute tests. The 30% Missouri River Intake drawings have been submitted
for review.
9) NDPDES Permit Application Supplement – This task order provides support
documentation on how the proposed RRVWSP water treatment plant meets the established
requirements of the Boundary Waters Treaty Act. Estimated cost is $195,000.
Status – The NDPDES permit application was submitted to NDDOH on July 31, 2018.
10) Value Engineering – HDR was selected to complete a value engineering study on the
RRVWSP. Estimated cost is $198,539.
Status – The value engineering study workshop was held September 10-14. The draft
report was issued on September 28.
11) Value Engineering Assistance – This task order provides Black and Veatch support
services to the value engineering process. Estimated cost is $64,000.
12) StateMod Amendment No. 3 – This task order provides support to respond to GDCD,
LAWA, stakeholder and SWC requests for additional analysis. Estimated cost is $193,428.
13) Field Verification of PDR Pipeline Alignment- This task order provides support services
to field verify 139 miles of the PDR alignment not currently under design. Estimated cost is
$164,000.

Financial Modeling & Stakeholder Outreach
1) Municipal Advisor – Ernst & Young Infrastructure Advisors (EYIA) provides municipal
advisory services for the RRVWSP. The overall objective is to develop a robust financial plan to
finance the RRVWSP. The model will include construction schedule alternatives, capital debt
structure options and on-going operational and renewal costs. Estimated cost is $508,872.
Status – EYIA has refined the financial models based on effective construction
schedules and debt financing approaches. The financial model includes quantified
market risks and various cost-share alternatives. This work is on hold until further
direction is received from stakeholders/policymakers. EYIA’s work is jointly occurring
and being incorporated into modeling being completed by AE2S Nexus and Black &
Veatch. The models are reviewed by the LAWA Financial Advisory Committee.
2) Financial Modeling/Cost Allocation – The task order is for AE2S Nexus to assist EYIA in
development of the overall financial plan and use that plan as the basis for the cost allocation
model for each participating system. Estimated cost is $512,175.
Status – The cost allocation model was refined to include a tiered allocation structure,
which considers how project users will benefit from the project by assessing water
3

supply needs, as well as access to project water. Feasibility and ability to pay studies
are being conducted for roughly ten systems - both large and small systems. This work
is in conjunction with the work being completed by EYIA.
3) Stakeholder Re-engagement – This task order will provide support in meeting with each of
the 35 systems that signed development agreements. The objective of each meeting is to obtain
a signed Project Participation Agreement and Water Service Contract. Estimated cost is
$398,830.
Status – Stakeholder re-engagement is anticipated to occur Fall of 2018.
Program
1) Program Management – The overall RRVWSP is expected to spend $30 million in the
2017-2019 biennium and potentially $180 million or more the next biennium. The objective of
this task order will support the development and maintenance of a variety of program
management support tools to help successfully execute the project. The tools and processes
are expected to be developed and implemented during this biennium and be ready to support a
significantly increased program size in the following biennium. Estimated cost is $491,000.
Status – Program management meeting #1 focused on all aspects of PM, PM #2
focused on the schedule, and other meetings were held developing PM tools and
gaining knowledge about program delivery models. Draft Program Management Plan,
Construction Management Plan and Design Guidance Manual have been submitted for
review.
2) Program Management Information System – This task order will assist GDCD in making
initial contact with vendors and to solicit formal submittals from those vendors to provide
hardware, software and services. Estimated cost is $43,100.
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Red River Valley Water Supply Project Planning Level Budget

Red River Valley Water Supply Project
Planning Level Budget

Percent
Complete
100%

November 30, 2018
Conceptual Design Subtotal
Preliminary Design
Missouri River Conventional Intake Design
Pipeline Alignment McClusky to Split & Land Services (ROE)
Pipeline Alignment Washburn-McClusky & Land Services (ROE)
Pipeline from Split to Baldhill Creek (RRV) Land Services (ROE)
Land Services (Aerial)
Main Pump Station and Break Tank
StateMod - includes amendments 1, 2 & 3
Pipeline Extensions
Discharge Design (Sheyenne/Baldhill)
Administration (cost & schedule, communications, LAWA)
Legal
Financial Modeling
Municipal Advisor
Workflow Manager
Preliminary Design Subtotal

100%
100%
100%
100%
100%
100%
93%
100%
100%
100%
100%
100%
100%
92%
99%

Current
Actual
Outstanding
Estimate
Expenses
Expenses
$ 5,302,130 $ 5,302,130 $
0
$ 1,010,778
$ 3,436,073
$
593,683
$
574,726
$
259,694
$
997,267
$
616,229
$
627,333
$
617,000
$
240,208
$
370,283
$
363,800
$
374,835
$
150,000
$ 10,231,909

$ 1,010,778
$ 3,435,888
$
593,115
$
574,726
$
259,694
$
995,424
$
572,446
$
627,333
$
615,860
$
240,208
$
370,283
$
363,800
$
374,835
$
137,878
$ 10,172,269

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

185
568
1,843
43,783
1,140
12,122
59,640

52%
75%
52%
16%
85%
79%
57%
99%
63%
37%
89%
5%

$
$
$
$
$
$
$
$
$
$
$
$

3,840,000
452,000
508,000
1,789,285
544,000
396,000
1,985,000
36,723
71,443
262,539
195,000
164,000

$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$
$
$
$
$
$
$
$
$

1,828,808
111,706
243,837
1,501,213
80,089
85,010
850,181
293
26,465
164,344
21,233
156,125

0%
0%
0%

$
$
$

134,000 $
1,164,000 $
78,000 $

$
$
$

134,000
1,164,000
78,000

56%
98%
7%
30%
8%
19%

$
$
$
$
$
$

1,021,047
491,000
43,100
550,000
398,830
600,000

44%

$ 14,723,967

$
$
$
$
$
$
$
$

448,755
7,782
40,099
386,685
368,755
486,819
8,184,197

Final Design
Engineering
Pipeline Final Design - 28 miles
Trenchless Final Design
Discharge Final Design
Land Services - Segments 1, 2a, 2b, 4
Geotechnical
Sediment Transport
Missouri River Intake Final Design
Upper Sheyenne Discharge Analysis *
Unmanned Aircraft System Services
Value Engineering
NDPDES Permit Application Supplement
Field Verification of PDR Pipeline Alignment
Land Acquistion
Acquire Options
Acquire Easements
Acquire Real Estate
Financial, Administration, Legal, Etc.
Financial Modeling/Cost Allocation
Program Management Set Up
Program Management Information System
Administration (communications, LAWA)
Stakeholder Support
Legal
Undesignated
Final Design, Easement & Administration Subtotal
Construction
Pipeline Trenchless Construction
Discharge Construction
Intake Construction
Construction Phase Engineering (Trenchless & Intake)
Construction Subtotal
Total Program Budget
2015/2017 State Appropriation $12,359,000
2015/2017 LAWA Cost Share $1,373,225
2015/2017 total
2017/2019 State Appropriation
RRVWSP Program Budget
2017/2019 Appropriation Spent to Date
2017/2019 Committed Outstanding
2017/2019 Not Committed
* not subject to local cost share

Upcoming
Upcoming
Upcoming
Upcoming
0%
50%
$
$
$
$
$
$
$
$

12,359,000
1,373,225
13,732,225
30,000,000
43,732,225
8,281,945
8,243,837
13,500,000

$
$
$
$
$
$
$
$

2,011,192
340,294
264,163
288,072
463,911
310,990
1,134,819
36,430
44,978
98,195
173,767
7,875
572,292
483,218
3,001
163,315
30,075
113,181
6,539,770

$ 7,000,000 $
$ 2,000,000 $
$ 4,000,000 $
$
500,000
$ 13,500,000 $
$ 43,758,006 $ 22,014,170

$ 7,000,000
$ 2,000,000
$ 4,000,000
$
500,000
$ 13,500,000
$ 21,743,836

2018 Budget Analysis
For the period of January 1, 2018 - November 30, 2018

Dues Income
Interest Income
Miscellaneous
Cost Share/Development Agr.
Total Income

Actual as
11/30/2018

2018 Budget

Income

Balance of Budget

$
$
$
$
$

29,000.00
50.00
89,000.00
118,050.00

$
$
$
$
$

34,250.00
71.09
87,930.00
122,251.09

$
$
$
$
$

(5,250.00)
(21.09)
1,070.00
(4,201.09)

$
$
$
$
$
$
$
$

1,280.00
6,500.00
500.00
550.00
66.00
53,500.00
62,396.00

$
$
$
$
$

1,285.00
6,000.00
502.00
176.67

$
$

54,382.01
62,345.68

$
$
$
$
$
$
$
$

(5.00)
500.00
500.00
48.00
(110.67)
(882.01)
50.32

Expenses
Dues Expenses
Accounting
Directors Expense
Insurance
Service Fees
Engineering
Adm/Legal/Financial
Total Expenses

Account Activity
Beg. Bank Balance 1-1-18
Income Received
Total Funds Available
Service Fees
#1139 EideBailly
#1140 Water Coalition
#1141 ND Rural Water Systems
#1142 Garrison Diversion
#1143 Ohnstad, Twichell, P.C.
#1144 Garrison Diversion
#1145 Insure Forward
#1146 Garrison Diversion
#1147 Ohnstad, Twichell, P.C.
Total Expenses
Ending Bank Balance

$
$
$
$
$
$
$
$
$
$
$

$
$
$

709,274.57
122,251.09
831,525.66

$

769,179.98

176.67
6,000.00
1,000.00
285.00
7,175.00
2,065.17
10,762.50
502.00
10,762.50
23,616.84
62,345.68

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
33
34
35
36
37
38
39
40
41
42
43
44
45

A

J

K

L

M

N

O

P

Q

R

S

Name

2013
Dues

2014
Dues

2014
Cost Share

2015
Dues

2016
Dues

2016
Cost Share

2017
Dues

2017
Cost Share

2018
Cost Share

2018
Dues

$250.00

$100.00
$250.00

$250.00
$100.00
$100.00
$250.00
$100.00

$250.00
$100.00
$100.00
$250.00
$100.00

City of Aneta
City of Argusville
City of Binford
City of Briarwood
City of Buffalo
City of Buxton
City of Carrington
City of Casselton
City of Clifford
City of Colfax
City of Cooperstown
City of Davenport
City of Devils Lake
City of Drayton
City of East Grand Forks
City of Emerado
City of Enderlin
City of Fairmount
City of Fargo
City of Forman
City of Galesburg
City of Gilby
City of Grafton
City of Grand Forks
City of Grandin
City of Gwinner
City of Hannaford
City of Havana
City of Hillsboro
City of Hope
City of Horace
City of Hunter
City of Kindred
City of Langdon
City of Larimore
City of Lisbon
City of Mantador
City of Manvel
City of Mapleton
City of Mayville

$
$

100.00
250.00

$
$

100.00
250.00

$

250.00

$

250.00

$
$

100.00
250.00

$
$
$

100.00
250.00
100.00

$
$
$

100.00
100.00
250.00

$

250.00

$8,793.00

$
$
$
$
$

100.00
100.00
250.00
100.00
500.00

$18,465.30

$

2,000.00

$

250.00

$100.00
$250.00
$21,982.50

$ 2,000.00

$ 2,000.00

$ 19,444.00

$2,000.00

$250.00
$100.00
$100.00
$250.00
$100.00

$2,000.00

$2,000.00

$1,758.60

$250.00
$ 4,000.00
$
250.00
$
100.00

$ 4,000.00
$
250.00
$
100.00

$ 2,000.00
$ 4,000.00
$
100.00
$
250.00

$ 2,000.00
$ 4,000.00
$
100.00
$
250.00

$ 475,000.00

$ 206,481.00
$

$250.00
$4,000.00
$250.00
$100.00
$2,000.00
$4,000.00

$4,000.00
$250.00
$100.00

$89.73

$2,000.00
$4,000.00
$100.00

$4,000.00
$250.00
$100.00

$648,044.10

$87,930.00 $
$

4,000.00
250.00

$2,000.00
$4,000.00
$100.00

$17,586.00
$228,618.00

$
$
$
$

2,000.00
4,000.00
250.00
250.00

250.00
250.00
250.00
250.00
250.00
500.00
250.00
250.00
100.00
250.00
250.00

1,640.00
$439.65

$

250.00

$
$
$

$4,396.20

$250.00
$250.00
$500.00

$250.00
$250.00
$250.00
$250.00
$250.00
$500.00

250.00

$250.00

$250.00

$2,901.69

$250.00

$
$
$
$
$
$
$
$

100.00
250.00
250.00

$250.00
$250.00
$250.00

$250.00
$250.00
$250.00

$4,396.50

$100.00
$250.00
$250.00

$
$
$

250.00
250.00
500.00

$
$
$
$
$

250.00
250.00
250.00
250.00
500.00

$

250.00

$

$
$

250.00
250.00

$
$
$

$250.00
$250.00

$250.00
$250.00
$250.00
$250.00

$1,758.60
$2,637.90

$

2,778.00
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2
3
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
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

A
Name
City of McVille
City of Minto
City of Mooreton
City of Mountain
City of Munich
City of Neche
City of Nekoma
City of Oxbow
City of Park River
City of Pillsbury
City of Sibley
City of Tuttle
City of Valley City
City of Wahpeton
City of West Fargo
Richland County JDA
Agassiz Water Users District
Barnes Rural Water District
Dakota Rural Water District
Cass Rural Water Users District
Central Plains Water District
Grand Forks Traill Water District
Greater Ramsey Water District
Langdon Rural Water District
McLean Sheridan Rural Water
Moorhead Public Service
Northeast Reg. Water District
North Valley Water District
Ransom-Sargent Water Users
South Central Reg. Water Dist
Southeast Water Users District
Stutsman Rural Water District
Traill Rural Water District
Tri-County Rural Water District
Walsh Rural Water District
TOTAL

J
2013
Dues

$
$

$

$

100.00
100.00

100.00

100.00

K
2014
Dues
$
$
$

$

$

L
2014
Cost Share

100.00
100.00
100.00

100.00

100.00

M
2015
Dues

N
2016
Dues

$100.00
$100.00
$100.00

$100.00
$100.00
$100.00

$250.00

$250.00

$100.00

$100.00

$100.00
$2,000.00

O
2016
Cost Share
$879.30

$ 4,000.00

$100.00
$250.00

$100.00
$2,000.00

$
500.00
$
500.00
$
250.00
$ 2,000.00

$
500.00
$
500.00
$
250.00
$ 2,000.00

$4,000.00

$4,000.00

$500.00
$250.00
$2,000.00

$500.00
$500.00
$250.00
$2,000.00

Q
2017
Cost Share

R
2018
Cost Share

$100.00
$100.00
$100.00

$39,568.50
$ 4,000.00

P
2017
Dues

$100.00
$100.00
$2,000.00
$2,000.00
$4,000.00

$3,517.20

$175.86
$13,189.50

$

S
2018
Dues
250.00

$
$

100.00
100.00

$
$

100.00
250.00

$

100.00

$
$
$

2,000.00
2,000.00
4,000.00

$
$
$
$

500.00
500.00
250.00
4,000.00

$

500.00

$

500.00

$
$
$
$

500.00
500.00
250.00
250.00

$17,586.00
$

8,333.00

$ 55,556.00

$6,155.10

$500.00
$500.00
$250.00
$4,000.00
$500.00
$500.00

$

$8,793.00
$4,396.50

$5,275.80
$26,379.00
$8,793.00

250.00
$3,693.06
$ 4,000.00
$
500.00

$

500.00

$

500.00

$ 24,550.00

$

$ 56,571.00

500.00

$ 28,850.00

$ 825,803.00

$500.00

$500.00

$500.00

$500.00

$26,650.00 $27,350.00

$26,379.00

$500.00

$500.00
$500.00

$8,793.00
$134,886.12

$4,396.50
$21,982.50
$131,895.00
$9,672.30
$8,793.00

$250.00
$500.00
$33,050.00 $1,177,294.77

$87,930.00

$34,250.00
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GARRISON DIVERSION CONSERVANCY DISTRICT
RED RIVER VALLEY COMMITTEE
Holiday Inn
Fargo, North Dakota
December 14, 2018
Following the Adjournment of LAWA Board Meeting
AGENDA
I.

Pledge of Allegiance

II.

Roll Call

III.

>Consideration of Minutes – Jay Anderson

IV.

Red River Valley Water Supply Project Update – Kip Kovar
A.

McClusky Canal Water Source
1. RRVWSP Request for 145 cfs

B.

Land Acquisition – Kip Kovar

C.

>*Value Engineering Study

D.

>Work Plan Update

V.

Other Business

VI.

Adjourn

The following minutes are in draft form subject to review and approval by the Red River Valley Committee
at its next meeting.
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GARRISON DIVERSION CONSERVANCY DISTRICT
RED RIVER VALLEY COMMITTEE
Holiday Inn
Fargo, North Dakota
October 12, 2018
A meeting of the Red River Valley Committee of the Garrison Diversion Conservancy District
was held on October 12, 2018, at the Holiday Inn, Fargo, North Dakota. The meeting was called
to order by Chairman Anderson at 11:20 a.m.
DIRECTORS PRESENT
Board Chairman Ken Royse
Chairman Jay Anderson
Director Greg Bischoff
Director Geneva Kaiser
Director Ken Vein
Secretary Duane DeKrey
DIRECTORS ABSENT
Director Roger Fenstad
OTHERS PRESENT
Steve Metzger, Director, Foster County, Garrison Diversion Conservancy District, Carrington,
North Dakota
Kip Kovar, District Engineer, Garrison Diversion Conservancy District, Carrington, North Dakota
Merri Mooridian, Administrative Officer, Garrison Diversion Conservancy District, Carrington,
North Dakota
Lisa Schafer, Executive Assistant, Garrison Diversion Conservancy District, Carrington, North
Dakota
Steve Burian, Advanced Engineering and Environmental Services, Grand Forks, North Dakota
Tami Norgard, Vogel Law Firm, Fargo, North Dakota
The meeting was recorded to assist with compilation of the minutes.
READING OF THE MINUTES
Motion by Director Bischoff to dispense with a reading of the September 14, 2018, Red
River Valley Committee minutes and approve them as distributed. Second by Director
Kaiser. Upon voice vote, motion carried.

18-19
RED RIVER VALLEY WATER SUPPLY PROJECT (RRVWSP) UPDATE
McClusky Canal Water Source
The committee discussed the comments made by Tami Norgard, Vogel Law, and the action
taken by the Lake Agassiz Water Authority (LAWA) at their meeting today regarding the option
of using the Missouri River as a water source for the RRVWSP via the McClusky Canal for the
full 165 cfs.
Ms. Norgard reported that the Finding of No Significant Impact (FONSI) for Central North Dakota
was received from the Bureau of Reclamation (Reclamation) for 20 cfs from the McClusky
Canal, and the contract negotiations are starting. She advised that now would be the time to
pursue the option and make the request to Reclamation for the additional 145 cfs from the
McClusky Canal for the project.
The option for 145 cfs would involve an environmental review like was done with the Central
North Dakota water supply. The current state project going directly to the Missouri River would
continue, which would be the main project with the 145 cfs from the McClusky Canal being an
option.
Motion by Director Bischoff recommending a request be made to the Bureau of
Reclamation pursuing the option for a 145 cfs water supply from the McClusky Canal for
the RRVWSP to the full board. Second by Director Kaiser. Upon roll call vote, the
following directors voted aye: Anderson, Bischoff, Kaiser, Royse and Vein. Those voting
nay: none. Absent and not voting: Fenstad. Motion carried.
Land Acquisition
The committee also reviewed the topic of land acquisition that was acted on at the LAWA
meeting.
Kip Kovar, District Engineer, Garrison Diversion, explained that the property needed for
RRVWSP facilities, including the intake, main pump station, break tank, control valve structure
and the discharge site need to be purchased. Going along with the strategy of early out
construction would mean getting started with the intake pump station wet well, discharge
structure and trenchless crossings. Therefore, he proposes moving forward with the purchase of
property for the intake and the discharge sites.
Mr. Kovar stated approximately 2.96 acres is needed for the intake and approximately 13.3
acres for the discharge site. There is not an official appraisal at this time, but land sales in the
area are being reviewed.
Once the appraisals are received and negotiations begin with the landowners, it would be helpful
to have a Land Acquisition Committee made up of two representatives each from LAWA and
Garrison Diversion that could work with Mr. Kovar and KLJ on a suggested offer to the
landowners for the purchase of these properties.
Ms. Norgard suggested that the Land Acquisition Committee handle all of the future land
negotiations. This particular committee should have established negotiating parameters and
would be available to answer questions and have the authority to make decisions.

18-20
Motion by Director Vein to recommend moving forward with the purchase of property for
the RRVWSP intake and discharge sites to the full board with the board chairman and
Red River Valley Committee chairman serving as representatives on the Land Acquisition
Committee. Second by Director Kaiser. Upon roll call vote, the following directors voted
aye: Anderson, Bischoff, Kaiser, Royse and Vein. Those voting nay: none. Absent and not
voting: Fenstad. Motion carried.
Value Engineering Study
Mr. Kovar reported the engineering team is currently looking over all of the alternatives and
design comments resulting from the Value Engineering Study. The engineering team will make
recommendations for the LAWA Technical Advisory Committee to review and consider as to
whether any of these should be moved into final design.
Mr. Kovar said a good job was done with preliminary design for the RRVWSP. There were no
major adjustments to be made or new ideas brought forward from the Value Engineering Study.
NEW BUSINESS
None
OTHER
Upper Sheyenne Alignment Options - - The committee reviewed and discussed the
presentation made by the City of Devils Lake at the LAWA board meeting in regard to the city’s
request for continued review of the Upper Sheyenne options/alternatives.
There being no further business to come before the committee, the meeting was adjourned at
12:20 p.m.

(SEAL)

Jay Anderson, Chairman

Duane DeKrey, Secretary

SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy

Pipeline and Material Cost Control Alternatives

P-1

Allow the use of alternate pipe
material in lieu of steel

P-2

Optimize the diameter of
pipeline in select segments

P-3

Provide intermediate pressure
reducing facility without
storage

Connect McClusky Canal to
Sheyenne River in lieu of
pipeline
Hydraulics, HBT, and Controls
P-4

Reconsider water storage
H-1 tanks methodology at the
Hydraulic Break Tanks

20181205 VE Alts & Dn Team Resp.xlsx

Varies

Risk Reduced, Improved (M)

Policy

$732,000

No change

Technical

$22.5M

Reduced (M)

Policy

Comment

$10M to ($3M)

Policy

Improved (O, M)

Technical

Do not implement. Stay with
Steel pipe, prestressed concrete cylinder pipe (PCCP), and bar wrapped concrete cylinder pipe (bar-wrapped pipe) were suggested by the VE steel pipe as the preferred
Team as suitable pipe material for installation on Red River. Currently, the design is to weld and provide fully restrained joints on steel pipe
pipeline material.
from beginning to end for the 167-mile pipeline. Joint leakage is a non factor with welded joints. If PCCP or bar-wrapped pipe are allowed as
alternates, potential joint leakage would become an issue as these pipe types normally utilize rubber gasket joints. PCCP and bar-wrapped
concrete pipe joints could be welded as well, but this is not a typical approach. Additionally, it should be noted that there are more joints for
Owner needs to consider if they will
concrete pipe options when compared to steel pipe due to shorter joint lengths, largely due to the difference in pipe unit weight - concrete
consider multiple pipe materials in
pipe unit weight is much heavier than steel pipe. There is little experience with bar-wrapped pipe in the 72" size range, which was noted by
project.
the VE Team so this should be factored into a decision on pipe material. There are many bar-wrapped pipeline projects through 54" diameter,
but few in the 72" range. Most of the larger bar-wrapped pipeline projects are in the Texas vicinity where manufacturers are within 500 miles
of the factory. Another factor to consider with concrete pipe is the size increase for trenchless crossings that would be necessary if either type
of concrete pipe is installed. The wall thickness of each is significantly more than that of steel pipe; trenchless crossing size would increase
from 84" to a 96" inside minimum diameter. One addition to note is a second design would be necessary if concrete is bid along side steel
pipe. The additional design effort would be focused in the detail drawings with negligible impact to plan and profile drawings.
Do not implement as it would
limit flexibility of adapting to
Fine tuning of the pipe size (i.e. reducing size by a few inches) could make re-routes of the pipeline problematic and could preclude other
alignment changes that would slightly increase the necessary hydraulic grade line. Increases to flows will be limited by pipe size optimization if alignment changes during
design.
that is found to be necessary by StateMod modeling finalization and final end user commitments.
The solution put forward by the VE Team does not provide the same level of protection against pipeline over pressurization as was proposed Do not implement without
by the design team. The VE Team eliminated the break tank at the intermediate PRV facility and is relying on multiple valves to ensure that
storage at intermediate site.
Idea has technical/cost merit but has
there is not over pressurization of the pipeline. While there is some additional cost savings above what the design team previously presented Must have hydraulic
already been considered and rejected
to the TAC, it is not a fail-safe approach. If the TAC believes this should be investigated further, there is another option envisioned by the
discontinuity to ensure
by TAC
design team that may further reduce CAPEX and provide a guarantee against over pressurization that could be investigated (i.e. splitting
downstream pipeline is not
storage between the HBT and the PRV sites).
over pressurized.
Do not implement. Federal
permitting nexus would be
triggered.
The hydraulic break tanks (HBT) serve multiple functions under varying flow conditions and flow control in a pumped system. First, during a Do not implement. Continue
high flow scenario, the pumped flow hydraulic grade line (HGL) remains above the intermediate high point and the sole function of the HBT is forward with the use of ground
a break point in the HGL between the pipeline profile HGL and the CVS pressure control facility. This allows the pumped flow to reach a point tanks for the HBTs.
in the pipeline system which is controlled by water surface elevation in the HBTs. In the event of power failure, the system reacts with the
HBTs keeping the pipeline full of water allowing the transient pressures to dissipate both the pump station hydro-pneumatic tanks and the
HBTs. Downstream of the HBTs the sleeves valves close on power failure and minimize flow from the HBTs, while maintaining a full pipeline
between the HBTs and the CVS. Should the CVS lose power and pumps are running, the level would rise in the HBTs and the pumps at the
Main Pumping Station would shut down on high level. Secondly, during low flow the HGL between the pump station and HBT is lower, so the
intermediate high point becomes problematic and the use of a control valve is required to maintain the HGL above the intermediate high
point during power failure. The HBTs operated essentially the same as during high flow.
Alternatives to ground tanks considered by the VE Team included:
1. Eliminate HBTs and use "bank-of-pressure-reducing-valves", this is the lowest capital cost option, higher maintenance than proposed
prestressed tanks; however, the system is now relying on mechanical means solely, this alternative also introduces larger vacuum relief
valves, extend period to refill, and a rigorous O&M program to implement.
2. At-Grade Open Reservoir - lower capital cost than prestressed tank; at current location at-grade open reservoir will not meet HGL
requirements, additional land required, potential complication to permit strategy, loss of water due to evaporation, freeze protection
required, and increase downstream pipe diameter for some distance.
3. Linear Storage - VE Team projected a potential savings of ~$1M, current location doesn't support HGL requirements; sizeable land area
required; ~ 9-miles of 72-inch pipe required to store 10MG, and increase downstream pipe diameter for some distance for vacuum.
4. Elevated Storage - VE Team claims elimination of inlet control valve therefore simplest operation: Higher cost than prestressed tanks; at
current location elevated tanks will not meet HGL requirements; 3 to 4 elevated tanks would be required to meet 10MG requirements;
recirculation system for riser pipe required to prevent freezing. Design team will discuss these alternatives with the TAC.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy
In the preliminary hydraulic task order, we evaluated three potential sites for the water treatment plant: south of Washburn approximately 2 Final location of the Biota WTP
should not be set until after
miles east of the intake, Intermediate site where the McClusky Canal flow would join the pipeline (±23 miles east of intake), and at the
permits for a 165-cfs McClusky
Continental Divide. All three options assumed that any water that could cross the divide would have to be treated.
Canal source have been
secured/rejected.
The initial findings were:

H-2

Relocate treatment facility and
main pump station to
intermediate high point

$2M

Improved (O, M)

Technical

• Washburn Site: Good paved road access (<2 miles of gravel), within 10 miles from Washburn for staff to live, good access to power, rail was
feasible, would require full flow WTP;
• Intermediate Site (appears to be VE Option #2): Poor paved road access (>15 miles of gravel roads), ±21 miles from McClusky for staff to
live, highest off-site power costs, rail was feasible, would require full flow WTP;
• CND Split: Good road access (less than 3 mile of gravel roads), within 15 miles from Carrington for staff to live, rail was feasible, would
require the smallest size WTP, would require an additional Booster Pump Station to transport flows on to the Sheyenne River.
The actual system high point (VE Option #1) is approximately 4.2 miles east of the Intermediate Site previously evaluated. This high point site
would be expected to have similar if not higher development costs for rail service and electrical service (which was previously estimated at
$18.65M for the intermediate site based on discussions with the utility – appears these costs did not make it into the WTP TM though).
Paved road access for staff would still be poor and further away from McClusky.

Pump Station Design
H-3
Comments

Comment

Technical

The VE statement about AAWA flange ratings in not entirely accurate. AWWA flange ratings of a Class E and F type flange is 275 - 300 psi
working pressure with transient allowed up to 720 psi. ANSI flanges are available and may not be typical, but are common in higher pressure
applications. At the pump station, ANSI class 300 flanges will be required, AWWA 150 psi valves will be used at the break tanks.
VFDs are necessary with the operational control envisioned in the PDR. The use of smaller pumps will increase building footprint and change
wet well configuration so this would need to be considered closely before adopting or conducting physical modeling. Powering MRIPS from
MPS has been proposed by the design team. On-site power generation is being included in MRIPS design and it is also envisioned for the Biota
WTP/MPS and the CVS sites.

Design team will keep these
comments in mind as final
design of various facilities
advances.

Pipeline Appurtenances, Maintenance, and Protection

A-1

Revise appurtenance spacing
and access requirements

A-2

($1.9M)

Improved (M, LRI)

Technical

Reconsider location and
number of isolation valves

$387,000

Improved (LRI, M)

Technical

A-3

Reduce depth of cover over
pipeline

$13.1 M

Improved (LRI, TCI)

Policy

A-4

Reduce height of embedment
over pipe

$31M

Improved (LRI, TCI), Risk Increased

Technical
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Continue to consider as design
is finalized on the first 28 miles
and also Implement in future
designs moving forward.

The design team approach was based on judgment and optimization of cover depth versus number of appurtenances, but also spacing for
pipeline protection and location relative to ancillary appurtenances such as fiber optic pull boxes. The design team agrees that location of
appurtenances should continue to be refined during final design of each section as to number and location of appurtenances.
It was proposed by the VE Team that the main-line valve at Station 5550+00 be eliminated. This valve is provided to assist in initial draining of Do not implement
the pipeline at a higher elevation than the valve at James River so as to reduce the pressure and flow rate for subsequent draining at the
James River. Were this valve to be eliminated, the pressure and flow rate at the James River would be so high as to potentially require
installation of a control valve pressure reduction and thus eliminate any savings.
Do not implement; stay with
As noted, the design team evaluated this during the 60% design and the TAC opted for 7 ft minimum cover on the Contract 5 pipeline.
min 7 ft cover on the first 28
Discussions with pipe manufacturers and northern utilities indicated there was little to no experience with major pipelines installed at less
miles. Re-evaluate after bids
Idea has technical/cost merit but has
than design frost depth. There is a risk of cement mortar lining damage from icing particularly at low flow rates, which will be the normal flow are received for first section as
already been considered and rejected
in the pipeline for the foreseeable future. Another factor affecting depth of cover is spacing of appurtenances, which in part is governed by
to implementation on
by TAC
keeping such structures at the edge of agricultural fields (noted in response to alternative A-1 above). The design team will work to further
subsequent pipeline sections as
optimize locations and thus minimize depth of cover. Another advantage of the 7-ft minimum cover is the ability of crossing utilities to go
previously directed by the TAC.
over the pipeline rather than have all being installed below.
Implement pipe bedding
Since transmittal of the 60% deliverable, the design team has been reviewing the standard trench section to optimize the type of embedment recommendation; final trench
material by addressing migration of fines and to generally avoid a geotechnical fabric enclosure of the pipe bedding envelope. It appears that width to be determined by the
a modified NDDOT aggregate is available to avoid the need for the fabric in most areas. Thus, the design team agrees that imported
TAC upon recommendation of
embedment material can be reduced to the 0.7 D level suggested. We do anticipate the use of trench boxes and are cognizant of the need to the design team considering
have sufficient material for side support to maintain a good pipe embedment. We will examine the overall trench width in combination with geotechnical criteria.
the embedment material selected and the need or lack there of for a geotechnical fabric.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Use butterfly valves in lieu of
gate valves

Comment

Technical

A-6

Install sacrificial valve at blow
offs in lieu of orifice plate

Comment

Technical

A-7

Relocate blow off outlet to the
bottom of the transmission
line

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

A-9

Use alternative foundation
methodology in lieu of overexcavate and compacted fill
Specify spring assist for air
valve below 10 psi

Install rupture disks and
A-10 release valves in pump station
to avoid over-pressurizing pipe

A-11

Self-perform the air valve and
blow off valve installation

Technical Team Response

Technical or Policy

A-5

A-8

Policy Response

LAWA TAC
Approved
Disposition

The design team has considered both gate valves and butterfly valves as mainline isolation valves. It is the design team's opinion that gate
Do not implement
valves are more commonly used in North Dakota as they are more reliable. The design team is concerned about a BFV's ability to seal properly
and prevent leakage across the valve.
The design team considers both orifice plates and sacrificial valves necessary for the major blow-off application. The orifice plate provides a Do not implement
permanent flow control devise; the isolation BFV will experience cavitation due to the high head upon initial valve opening so it is considered
to be sacrificial and would need to be replaced after extended service.
The design team has direct project experience where tangential outlets have failed. Identifying tangential failure can be cumbersome as the Do not implement
tangential elbow is below the pipe and the valve and piping are quite deep. The design team recommends blow-off piping remain on top of
access manway flange. The current blow-off assembly is combined within the access manway vault. Any potential problem with blow-off
piping can quickly be identified within the manway access vault. Blow-off piping outside of manway vault is 8-ft + shallower than equivalent
tangential piping runs.
Implement on a case-by-case
This comment is not necessarily pertinent to the pipeline but rather to excavation at structures. For the pipeline, any unsuitable foundation basis for facilities.
soils will be either over excavated and replaced with suitable granular material or strengthened through the use of geotechnical fabric.
Implement
The design team will follow up with valve manufacturers during specification development to get this feature specified for the air valves.
Do not implement
The design team did not see a discussion of this topic in VE Report as to where these discs would be placed. Nonetheless, in our opinion,
rupture discs are a less-than-desirable way protect the pipeline from over pressurization. A system design using rupture discs must account
for flow containment or conveyance to a drainage course. Following rupture, repair of the discs is required. The pipeline would then have to
undergo a time-consuming initial filling process, because it would have been drained through the rupture disc, before the transmission system
could be started and the conveyance and treatment system returned to full capacity.
The current plan is to have this work performed under a "commissioning" contract once all phases of the pipeline are completed. Certainly,
Consider this for
Garrison Diversion may choose to participate in and or self-perform activities such as these for staff familiarity. Confer with Garrison
implementation as the
Diversion as program is being completed and commissioning contract is being developed to define what work will be done by a contractor and commissioning contract is
what work elements would be assigned to Garrison Diversion.
developed.

Trenchless Construction Alternatives
Do not implement

T-1

T-2

Reduce diameter of carrier
pipe and casing pipe at
trenchless crossings

Consider alternative trenchless
construction methodologies
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Varies

Varies

Risk Reduced

Improved (LRI, TCI) Risk Reduced

Technical

Technical

A reduction in diameter of the carrier pipe at some trenchless crossings would require a hydraulics evaluation of its impact. For the smaller
diameter suggested, different trenchless construction methodologies could be used, but their application to variable glacial geology should be
carefully considered. Workspace limitations, cobbles and boulders, and technology without a long history does not appear promising. For
example, auger boring does not handle cobbles and boulders well and directional drilling steel pipe requires an enlarged working area due to
the limited bending radius of steel pipe. The direct pipe method has only been used in the U.S. since 2011; it requires a minimum one-inch
thick steel pipe wall, and there are few experienced contractors for the work. The contractor would also have to closely control the pipe yard
to make sure the correct sized pipe was installed in the appropriate location.
The suggested additional trenchless technologies of pipe ramming and shield tunneling are viable methods depending on the application. Pipe
ramming is generally not suitable for use in rock or soils with large boulders or where groundwater is present. With a pneumatic hammer it is
possible to break obstacles such as cobbles and boulders. Nested cobbles and large boulders would be difficult to penetrate. Because the
alignment is controlled by the drive equipment guide rail system, the method is not steerable. Consequently, installation accuracy can vary
widely. Shield tunneling is typically used in a wide range of soil materials, but generally is used above the groundwater table or in firm ground
under low heads. It can be equipped with flood doors for use in limited amounts of running ground to stabilize the heading. The soil gradation
of the water bearing soils could dictate its appropriateness. The variable density of the water bearing granular soils and the high ground water
table should be considered with the use of this method. This consideration will be dependent on the closest soil borings to the trenchless
crossing. Different trenchless technologies will be considered as documents are being finalized based upon the Geotechnical Baseline Report.
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Tunneling approaches deemed
feasible are MTBM and
jack/bore methods based on
geology and groundwater.
Other techniques are
problematic and likely not
practical.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Combine trenchless
construction contract with
pipe installation

T-4

Combine locations of multiple
short trenchless crossings

Comment

Technical

T-5

Increase depth of trenchless
construction in wetlands and
other sensitive areas

Comment

Technical

T-6

Schedule trenchless
construction below wetlands
during winter months

Comment

Technical

T-7

Utilize longer trenchless runs
to accommodate construction

Comment

Technical

Risk Reduced

Technical Team Response

Technical or Policy

T-3

$1.6M

Policy Response

LAWA TAC
Approved
Disposition

Policy

Being considered as part of revised
pipeline construction demonstration
project.

Implement this VE suggested
approach for subsequent
pipeline contracts to reduce
risk by having one firm
responsible for work.
Prequalify tunneling subs and
The alternative suggests combining the trenchless crossing construction with the pipeline construction into one construction package. The
general contractors as well.
project has been planned with a separate construction package of trenchless crossings for only the first pipeline segment. This approach was Satisfy HB 1020 as it relates to
taken to meet project-defined scheduling criteria and have an “early-out” construction package. Depending on overall project scheduling, it is early-out construction projects.
feasible to have the pipeline and trenchless crossings combined in subsequent pipeline construction packages.
Implement where economics
indicates tunneling would be
less expensive (i.e. open-cut
pipe length is greater the 4:1
Although it may be possible to combine locations of multiple short trenchless crossings, the application is only appropriate where the specific relative to tunneled crossings).
site location will support this design enhancement. If there is an opportunity where this makes sense economically, it will be implemented.
Do not implement. This
approach adds cost due to
The horizontal alignment of trenchless construction depends on several factors including the pipeline hydraulics, pipe slope, site geology,
deeper shafts and the design
groundwater, and topography. Increasing the depth of construction for the trenchless crossing also includes deeper shafts for the trenchless team is of the opinion that
crossing and deeper open cut depths on both sides of the crossing. To allow the contractor an extended period to complete the construction blowouts at the depths
in effect is to lose some control of the project schedule. The depth of trenchless construction and schedule of completion are important
proposed in the current design
design considerations and will be determined by considering the relevant factors.
are unlikely.
Do not implement. However,
establish schedules so as not to
preclude contractors working
The construction schedule in North Dakota for trenchless construction depends on several factors including construction material availability, over the winter months if they
site access, and weather. Scheduling trenchless crossing construction can depend on the weather including rainfall, freeze/thaw cycles, and deem it is in their best interest.
wind. While personnel safety and site access will be considered, the scheduling of trenchless construction is an important design
consideration and will be determined by considering the relevant factors.
Implement where economics
indicate tunneling would be
less expensive (i.e. open-cut
pipe length is greater the 4:1
Although it may be possible to utilize longer trenchless runs, the application is only appropriate where the specific site location will support
relative to tunneled crossings).
this design enhancement. If there is an opportunity where this makes economic sense, it will be considered.

Corrosion Protection

CP-1

Use galvanic anodes in lieu of
impressed current
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$1.4M

Improved (M)

Technical

The design team has reviewed the initial cost estimate provided in the VE report along with other documentation and believes an error in the
spreadsheet made galvanic anodes appear more favorable. Galvanic anodes were previously assessed in 2010 by the design team for the
entire pipeline and again in 2017 for the Contract 5 alignment. An impressed current system was determined to be the lowest risk and best
value option in both assessments. Comments on the VE study information are found below:
1. The anode centralizer cost is incorrect shown in the VE estimate is incorrect. This results in a $771k discrepancy in estimated savings for the
167-mile pipeline.
2. It appears the VE estimate neglected the cost of anode header cables.
3. After accounting for these adjustments, there are no up front cost savings for a galvanic anode system. A galvanic anode system would
actually cost $605k more for the 167-mile pipeline than the galvanic anode system.
4. A long pipeline typically passes through areas of high soil resistivity making galvanic anodes less practical for large diameter pipelines in
certain areas. The RRVWSP alignment has several such high resistivity areas in contract 5 and other areas are expected along the alignment
for the rest of the pipeline. Therefore, pipeline corrosion protection using galvanic anodes is not recommended.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
Title

No.

Specify the use on nonmetallic
CP-2 casing pipe in trenchless
crossings

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Policy Response

Technical Team Response

LAWA TAC
Approved
Disposition

Technical or Policy

Comment

Technical

This idea has been considered and discussed with the design team and is not possible to incorporate into the Red River Valley Supply Project Do not implement
for the following reasons:
1. Non-metallic casings are not compatible with typical methods of construction proposed for trenchless crossings. Steel pipe generally
requires 1" wall thickness minimum to withstand jacking operations involved in methods of construction. Fiberglass and other plastic pipes
would not stand up to the jacking forces required for methods of construction discussed. Reinforced concrete pipe is not typically used
because of cost, handling, and constructability (i.e. requires thicker wall so pipe OD has to be larger). The steel reinforcement in the concrete
pipe is still a metallic component of the pipe.
2. Non-metallic casings may not be compatible with cathodic protection of the carrier pipe. Non-compatible casing materials would create the
need for additional corrosion protection inside the casing. Additional corrosion protection methods include linear anode systems inside the
non-metallic casing and casing fillers. Linear anode replacement at the end of the design life (20 years or less) also poses a significant
obstacle. Fiberglass and plastic casing pipe are not compatible with cathodic protection and would require alternative corrosion protection
inside the casing whereas reinforced concrete casing pipe is compatible with cathodic protection as long as reinforcement is not exposed and
in contact with the carrier pipe.

Fiber / Communication
C-1

Use multi-way micro duct
conduit for fiber

Comment

Technical

C-2

Install fiber along roadways
instead of along pipeline
alignment

Comment

Technical

C-3

Use wireless technology for
communication in lieu of fiber

Comment

Technical

The 4" conduit in the design provides the flexibility to use the multi-way micro duct conduit as suggested. At this time the design team is just
including the buried infrastructure with the pipeline to support the full fiber optic communications design to be done separately. The micro
duct approach would be very beneficial for the final fiber optic design.
Where the pipeline easement is adjacent to road right-of-way and no additional easement would be necessary, the FO infrastructure should
be installed as close as possible to the roadway (i.e. at the property line) rather than in the pipe trench. In all other areas, the FO
infrastructure will be installed with the pipeline.
Other technologies were considered prior to 2010, including cellular, spread-spectrum radio, microwave, and fiber optic cable among others.
Each have there benefits and drawbacks, but reliability concerns favored hard-wired buried infrastructure as being the most reliable even
though CAPEX was higher.

Implement

Implement where no additional
right of way is required.
Do not implement

Land Restoration

L-1

Specify a professional soil
classifier in lieu of a local
agronomist

Comment

Technical

L-2

Dispose unacceptable soils on
site in lieu of hauling offsite

Comment

Policy

L-3

Allow crown over pipeline

Comment

Technical

Comment

Technical

Comment

Technical

Comment

Technical

L-4

L-5

L-6

L-7

Require final ripping/disking
combination operation prior to
topsoil re-spreading
Develop operating sideboards
during times of wet soil
conditions
Develop specifications for
grassland restoration
separately from crop
restoration
Avoiding a Federal Nexus and
the USDA
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Comment

Technical

There are 31 individuals listed in the 2018 Roster by the North Dakota Board of Professional Soil Classifiers (PSC); 18 of those have ND
Implement
addresses. An item to consider is the very limited resource pool of qualified individuals. If the PSC is a subcontractor to Garrison Diversion or
engineer, the possibility of delay claims will be introduced if the contracted individual is unable to respond promptly during construction.
Therefore, it is recommended that the PSC be under subcontract to the pipeline contractor. It would be in Garrison Diversions interest to hire
an independent PSC to conduct periodic quality control/quality assurance checks of the contractor's PSC. The design team should work with
the NDSU Soil Science Department, Research Center, and the Ag Department to develop a plan to classify soils and develop the final
restoration plan (see also Comment L-6).
While it would save money,
Do not implement
landowners will mostly be unwilling to Many landowners will find this option objectionable and there is a possibility that even agreeable landowners might want the unsuitable fill
placed in low areas thus triggering 404, “swamp buster”, or other NEXUS issues. Offsite disposal under the control of the contractor is lowest
accept hundreds of cubic yards of
risk to Garrison Diversion.
spoils
This option is highly dependent upon the field drainage patterns. In some instances, the crown will act as a small dam and actually pond
Implement for pastures.
additional water potentially causing crop damage. In some fields, crowning will work fine. Soybean farmers do not like this approach as they Consider on a case-by-case
want flat fields to avoid pod loss during harvest. The benefit of crowning is less settlement to address in the following years and less imported basis for cropland.
topsoil required to address the settlement.
Ripping to reduce compaction from construction equipment will be beneficial along with disking or other seed bed preparation methods. The Implement
design team will incorporate this suggestion into the land restoration specifications in consultation with NDSU Soil Science and Ag
Departments along with the NDSU Research Center in Carrington.
This approach could minimize damage to land from construction equipment, but it would increase risk to Garrison Diversion for claims. With Do not implement
extended periods of wet, sloppy conditions during the spring, this could be the basis for significant change orders since the restrictions would
impact the Contractor’s ability to efficiently execute the work.
Implement
The design team agrees that a separate restoration specification for pasture restoration is warranted, and the NDSU Research Center in
Carrington will be consulted in the development of any associated specifications (see also see Comment L-1).
The design team continues to research this comment. As part of the initial review, we have been unable to locate a publicly available
database with this information. The USDA might release the data to Garrison Diversion, but landowners would likely need to inform the
design team if a tract is in the Conservation Reserve Program (CRP). This should be taken into account when computing crop damage
reimbursement for each parcel.
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Follow up with respective
agencies to verify if there are
any impacts.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
No.

Title

L-8

Review pipeline route for WRP
easements

Risk Mitigation Alternatives
Revise project elements
R-1 included in Early-Out bid
package

VE Team Analysis
Savings

Performance / Risk

Comment

N/A

Garrison
Diversion
Classification

Policy Response

Technical or Policy
The design team continues to research this comment. However, there does not appear to be a publicly available database for this
information. Landowners would likely need to inform the design team that the parcel is in the Wetlands Reserve Program (WRP) easements
(although the program ended in 2014 and was replaced by the Agricultural Conservation Easement Program (ACEP)).

Technical

Reduced Risk

Technical Team Response

LAWA TAC
Approved
Disposition

Policy

R-2

Reconsider contract packaging
to limit to one year
construction window

Comment

Policy

R-3

Use CMAR procurement for
select project elements and
segments

Comment

Policy

R-4

Index bid to the market price
of steel

Comment

Policy

Follow up with respective
agencies to verify if there are
any impacts.

The short demonstration pipeline project proposed by the VE team is desirable, and the design team will look to incorporate into the project HB 1020 dependent so do not
plan. The timing of said project will be impacted by available biennium funding and also the necessity of complying with HB 1020
implement.
requirements relative to early-out construction packages.
If contract size remains in the 20- to 28-mile length, it would likely require four working crews if all work must be done in 8 months. The pool Do not implement
of qualified contractors for a project of this size (pipe diameter and overall cost) would be limited. Construction and material hauling impacts
Idea under consideration
would also need to be closely considered as truck traffic could exceed 300 loads per day. Another consideration would be staffing levels for
the construction management and field inspection teams.
Implement on a case-by-case
Already considered in Project Delivery
basis. Design-build has been
Workshop.
discussed for possible use at
the intake.
This idea has merit for reducing
contractor risk and lowering
capital cost for Garrison
Will be considered by the TAC
Diversion. This idea should be
revisited 3 months prior to the
first pipeline advertisement.

Idea under consideration

R-5

Request tariff waiver for
Canadian steel

Comment

Policy

Will be considered by the TAC

Verify if recent US-MexicoCanada trade agreement
resolves the issue of steel
tariffs between Canada and the
US and if Canadian steel is used
by any of the suppliers.

R-6

Use P3 for project delivery

Comment

Policy

Already considered in Project Delivery
Workshop.

Under consideration per the
Project Delivery Workshop.

R-7

Eliminate hydrostatic testing
and joint test only

R-8

Provide discharge release
measures to capture initial slug
upon flushing of pipeline
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Comment

Comment

Technical

Joints for steel pipe are single weld at this time. If joint testing is allowed, it would be necessary to double-weld each joint and air test the
annular space between the welds to verify there is no leakage. Testing of connections to the pipeline would still be necessary. Hydrostatic
testing of the entire pipeline, on the other hand, provides leak detection of the pipeline in addition to gasketed joints at manways, blow-off
assemblies, air release assemblies, and other appurtenances.

Technical

Do not implement. A small
maintenance flow will be
maintained in the pipeline with
a chlorine residual, and the
pipeline will also be periodically
In order to capture the entire volume of the 167-mile pipeline, a 167+ million gallon storage lagoon would be required to contain this "first
super chlorinated to remove
flush". This equates to a 26-acre pond 20 feet deep at the CVS/DS site. Design team will give further consideration to treatment of test during any accumulated biofilm.
construction prior to discharge.
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SUMMARY OF VE ALTERNATIVES AND DESIGN COMMENTS AND DESIGN TEAM RESPONSES
Alternative
Title

No.

VE Team Analysis
Savings

Performance / Risk

Garrison
Diversion
Classification

Maintainability
Water Supply Operations
Land Restoration Impacts
Temporary Construction Impacts

VE Study Results
After developing the VE alternatives, the VE team reviewed and discussed each alternative and developed a consensus relative to it's
prioritization for implementation. The prioritization was based on factors that include improved performance, likelihood of
implementation, cost savings, or any combination thereof.
A VE strategy consisting of the combination of VE alternatives that were deemed the highest in priority was developed. A summary
of the strategy is provided in this table.
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Technical Team Response

Technical or Policy

Performance Attribute Legend
M
O
LRI
CI

Policy Response

LAWA TAC
Approved
Disposition

VE Strategy 1 - VE Team Selected Alternatives
H-1
H-2
A-1
A-3
A-4
T-1/T-2
T-3
CP-1
L-1
R-1
R-2

Elevated Water Storage Tank at HBT
Relocated water treatment and main pump station
Revise appurtenance spacing
Reduce depth of cover
Reduce height of pipe embedment
Reduce diameter at trenchless crossings and assume alternative tunneling methodologies
Combine trenchless construction and pipe installation
Use galvanic anodes
Require professional soil classifier during construction
Revise Early-Out projects
Package contracts to one-year construction windows
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Disposition Legend
Do not implement

Consider for Implementation
Upon Further Evaluation

Implement
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