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Mission Statements

The Department of the Interior (DOI) conserves and manages the
Nation’s natural resources and cultural heritage for the benefit and
enjoyment of the American people, provides scientific and other
information about natural resources and natural hazards to address
societal challenges and create opportunities for the American people,
and honors the Nation’s trust responsibilities or special commitments
to American Indians, Alaska Natives, and affiliated island
communities to help them prosper.

The mission of the Bureau of Reclamation is to manage, develop, and
protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.




Appendix C
Preferred Alternative

Eastern North Dakota Alternate Water Supply Project
Environmental Impact Statement



This page intentionally left blank.



Appendix C EIS
Preferred Alternative Eastern North Dakota Alternative Water Supply Project

Appendix C  Rationale for Identification of
the Preferred Alternative

To identify a preferred alternative for the Eastern North Dakota Water Supply (ENDAWS) Project
(Project), Reclamation chose a matrix evaluation method that has been established to evaluate
several factors (i.e., cost, reliability, and potential impacts) and compare the alternatives to determine
the best recommendation for the Project. The process includes four basic steps, which include:

1) Decision Factors — Developing the decision factors that influence the decision.

2) Weight Decision Factors — Comparing the decision factors to each other to determine their
relative weight in the decision.

3) Alternative Ranking — Giving each of the alternatives a score for each of the decision factors.

4) Alternative Total Score — Multiplying the decision factor weight by the alternative ranking,
resulting in a total score for each alternative. The alternative with the highest score is
identified as preferred.

Information presented in this appendix describes the consideration given to each factor in the
matrix evaluation process of identifying a preferred alternative. The following alternatives, as
described in Chapter 2, were considered for this Project:

. Alternative A - No Action — Central North Dakota Water Supply Project (CNDWSP)
. Action Alternatives:

- Alternative B - State Red River Valley Water Supply Project (RRVWSP)

- Alternative C - McClusky Canal Only North

- Alternative D - McClusky Canal Only South

- Alternative E - McClusky Canal and Missouri River North

- Alternative F - McClusky Canal and Missouri River South
Alternatives C, D, E and F would include a Biota Water Treatment Plant (WTP) to ensure

compliance with the Boundary Water Treaty. Reclamation first determined which Biota WTP to
include within these alternatives before comparing the alternatives to each other.
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Biota WTP Evaluation

Four Biota WTP options were evaluated as described in Chapter 2 and Appendix B. Factors
Reclamation considered to identify the preferred Biota WTP option were costs (construction and
Operation, Maintenance and Replacement), environmental impacts associated with construction,
level of risk reduction for a Project-related transfer of aquatic invasive species, and ability of the
options to target aquatic invasive species of concern in the most cost effective manner.

The United States federal government has not developed water treatment standards, rules, or
regulations specifically for use in reducing the risk of an introduction of aquatic invasive species
through interbasin water transfers.

The four Biota WTP options increase the level of treatment with each option and would provide a
corresponding higher level of risk reduction; however, the construction and OM&R cost would also
increase with each option. The footprint of the Biota WTP would be very similar for each of the
options; therefore, the construction impacts would essentially be the same. As discussed in Chapter
3, the construction-related environmental impacts would be minor.

Reclamation’s analysis of risks and consequences associated with aquatic invasive species (Chapter 3)
concludes that the Project-related risk of transfer of aquatic invasive species associated with the
Project is very small in relation to risks associated with existing and future non-Project pathways. It
is also acknowledged that there are no treatment regulations regarding control of aquatic invasive
species. Therefore, Reclamation proposed in the Draft Environmental Impact Statement (Draft EIS)
to construct the Biota WTP option that would effectively inactivate the identified aquatic invasive
species of concern at the lowest cost. The aquatic invasive species of concern include seven major
taxonomic groups exhibiting a range of sizes and susceptibilities to disinfection and cover a broad
range of life histories to protect against a variety of species, including unknown and emerging
organisms. The preferred option identified that would achieve that goal is the Enhanced
Disinfection option.

The next step was to compare the alternatives based on several factors important to the decision,
each is discussed below.

Alternative Evaluation

Permanent Environmental Impacts due to Alternative Construction

Permanent environmental impacts associated with the alternatives due to construction of
components would be relatively small for all alternatives as discussed in detail in the Land Resources
section of Chapter 3. Because the permanent construction impacts would be relatively small and
would be similar for all action alternatives, this factor had a minimal influence on the identification
of a preferred alternative.

Risk of Project-Related Transfer of Aquatic Invasive Species

The risk associated with Project-related transfer and establishment of aquatic invasive species is
discussed in detail in Chapter 3 and Appendix F. For all of the alternatives, the risk of Project-
related transfer and establishment is comparatively much smaller than the risk of transfer and
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establishment through existing non-Project pathways. The No-Action Alternative (CNDWSP) and
Alternative B include a water treatment plant proposed by the state of North Dakota that includes
grit removal and disinfection. The other action alternatives (C, D, E, and F) include a Biota WTP
identified by Reclamation that includes grit removal, chemical disinfection and Ultraviolet (UV)
disinfection; therefore, these alternatives slightly decrease the overall transfer risk due to the
increased level of proposed treatment. Although this factor is important, it was not the controlling
factor in choosing a preferred alternative, due to their similarity.

Source Water Reliability

Water quantity reliability (the amount of water available on a consistent basis) is a controlling factor
in the planning of water supply projects and was a major consideration in the identification of a
preferred alternative. As described in Chapter 2, flows in the McClusky Canal are dependent on the
water levels in Lake Audubon. The hydraulic modeling completed by the U.S. Army Corp of
Engineers (Corps) in support of this EIS (Chapter 3) shows that at times water levels in Lake
Audubon would be reduced due to limitations on the Snake Creek Embankment and differential
between Lake Audubon and Lake Sakakawea. Under Alternative C and Alternative D, the Project
would need to withdraw 100 percent of the Project need out of the McClusky Canal and it would
not always be available during a 1930’s type drought.

In contrast to the McClusky Canal, the Missouri River System contains a much larger volume of
water, and storage capacity within Lake Sakakawea makes it much more reliable as a source for a
water supply project because it doesn’t have the limitations mentioned above. As described in
Chapter 3, throughout the entire period of record, the Missouri River would have sufficient water to
meet future Project water demands. Alternative E and Alternative I have been designed to utilize
the McClusky Canal under Phase 1, but also have the ability to include Phase 2, which would
provide a back-up source of water (Missouri River).

When considering future Project operations and water delivery, the two alternatives that include
both phases of construction are preferable to the alternatives that do not, because of the uncertainty
in the reliability of the McClusky Canal as a sole water source.

Impacts to Missouri River Resources

The alternatives would each utilize 165 cfs from the McClusky Canal or the Missouri River, or some
combination to equal a total of 165 cfs. Therefore, when comparing the alternatives evaluated in the
Draft EIS, all the alternatives would have no additional impacts on the Missouri River and
associated resources. Due to these similarities, this factor did not influence the identification of a
preferred alternative.

Use of Existing Federal Facilities

The use of existing federal facilities previously authorized and constructed was a consideration in the
identification of the preferred alternative. The use of existing facilities is a benefit to the United
States federal government and would require the Project pay a proportionate share of the annual
Operations &Maintenance, as well as a proportionate share of capital repayment for the facilities
used. The Bureau of Reclamation considered this benefit when identifying a preferred alternative.
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Preferred Alternative

Following the process outlined above, the Bureau of Reclamation identified Alternative E, including
the Enhanced Disinfection Biota WTP, as the preferred alternative. This alternative is reliable due
to the nature of the proposed two phase construction that would allow the project to develop a
backup source of water if the McClusky Canal water was unavailable due to limitations posed by the
operating differential for the Snake Creek Embankment. This alternative utilizes existing features of
the GDU principal supply works and a slightly lower cost than Alternative F.
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Appendix D Best Management Practices and
Environmental Commitments

Introduction

This appendix describes best management practices (Table D-1) and environmental commitments
(Table D-2). The following definitions apply to best management practices and environmental
commitments in this EIS.

Best Management Practices - Methods intended to avoid or reduce effects while an action is
being implemented. These methods are commonly implemented in projects of this nature.

Environmental Commitment - Methods or plans to reduce, offset, or eliminate adverse project
effects. Action taken to avoid, reduce the severity of, or eliminate an adverse effect. Environmental
commitments could include one or more of the following:

e Avoiding effects.

e Minimizing effects by limiting the degree or magnitude of an action.

e Rectifying effects by restoration, rehabilitation, or repair of the affected environment.
e Reducing or eliminating effects over time.

e Compensating for the effect by replacing or providing substitute resources or environments
to offset the loss.

Implementation

The Bureau of Reclamation has entered into a cooperative agreement with the Garrison Diversion
Conservancy District to construct the North Dakota State Municipal, Rural, and Industrial (MR&I)
Program. Garrison Diversion has been authorized under state law as the organization to administer
rural water projects for the Garrison Diversion Project (which includes the Project). Individual rural
water organizations and the North Dakota State Water Commission, under agreements with
Garrison Diversion, typically perform the direct design and construction activities. These
agreements facilitate the best management practices included in this appendix. The cooperative
agreement (R17AC00049) with Garrison Diversion ensures that all projects constructed under the
agreement will be reviewed and approved by the Bureau of Reclamation. The cooperative agreement
also requires Garrison Diversion to adhere to all applicable federal regulations and ensures
requirements have been met, including but not limited to the National Environmental Policy Act,
National Historic Preservation Act, and application of these best management practices and
environmental commitments.
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Table D-1: Best Management Practices

Resource

Best Management Practices

General

Construction activities would comply with all appropriate federal, state, and local laws and
regulations. This list may include but is not limited to stormwater discharge permits,

National Pollution Discharge Elimination System permits, Clean Water Act, and the Migratory
Bird Treaty Act.

Erosion control measures would be employed as appropriate and at stream crossings at all
times:

(a) Care would be exercised to preserve existing trees along the streambank.

(b) Stabilization, erosion controls, restoration, and revegetation of all streambeds and
embankments would be performed as soon as a stream crossing is completed and
maintained until stable.

(c) Riparian woody shrubs and trees would be replanted as necessary to preserve the
shading characteristics of the watercourse and the aesthetic nature of the
streambank.

(d) At locations where soil conditions or slopes are such that erosion may occur along
the pipeline trench, construction contractors would be required to construct earth
berms perpendicular to the trench line at intervals sufficient to divert water from
the trench.

(e) In pasture and hayland, straw wattles shall be furnished and installed within 14 days
of pipeline installation, at approximately the following intervals:

Slope (%) Interval (feet)
7-10 120
10+ 50

(f) Straw wattles shall be a minimum of 6" diameter, and shall be installed across the

entire width, plus 3’ either side, of the disturbed area.

Dump grounds, trash piles, and potential hazardous waste sites would be avoided.

All construction waste materials and excess or unneeded fill associated with construction
would be disposed of on uplands; non-wetland areas.

Standard construction, industry measures would be taken to minimize fugitive dust
emissions during construction activities. Any complaints that may arise would be dealt with
by the project sponsor and contractor in a timely and effective manner.

New pipeline, to the extent possible, would be placed just outside and parallel to the road
right of way.

To the extent possible, construction would avoid wetlands; federal, state, and local wildlife
areas and refuges; designated critical habitats; migratory bird habitat during the critical
nesting season; known cultural resources and historic sites; hazardous material sites; and
other resource sensitive areas noted below.

During the final engineering design phase, Project components would be sited to minimize
impacts on or avoid permanent structures and limit, to the extent practicable, impacts on
existing land use.

Construction limits would be clearly marked with stakes or fencing prior to beginning
ground disturbing activities. No disturbance would occur beyond these limits other than
non-destructive protection measures for erosion/sediment control.

Material and equipment storage would be only within well-defined, designated staging
areas placed outside of wetlands and other sensitive areas.
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Resource

Best Management Practices

Structures affected by pipeline construction, including utilities, roads, highways, rivers,
canals, railroads, agricultural irrigation facilities, fences, and other structures, would be
replaced, repaired, or restored to their current condition or better after construction.

Construction debris would be hauled from the work site to a disposal location approved by
the Contracting Officer or his/her representative.

If established survey benchmarks must be removed or should any monuments be dislodged
or damaged during construction, the National Geodetic Survey (Attn: N/CG 162, Rockville,
Maryland 20852) would be contacted.

No above ground structures that would interfere with the above ground movement of
floodwaters would be placed in the flood plain or would be protected with flood protection.

Surface Water

Contractors would be required to make at least two boring attempts before using an
alternate wetland, stream or river crossing method.

Intermittent streams would be crossed only during low-flow periods and preferably when
the streambeds are dry.

Identified river or stream crossings would be performed by horizontal directional drilling
operations whenever practicable, which would not disturb the stream channel or the
adjacent wetlands.

Groundwater

Established ground water monitoring wells would be avoided. However, if any monitoring
wells are inadvertently damaged or impacted during project construction, the Water
Appropriation Division of the North Dakota Office of the State Engineer would be contacted.

Water Quality

As part of the National Pollution Discharge Elimination System permitting requirement, a
Stormwater Pollution Prevention Plan would be developed and submitted to the ND
Department Environmental Quality prior to commencing construction activities.

The Stormwater Pollution Prevention Plan would include erosion control measures to
prevent or reduce erosion, soil loss, and nonpoint source pollution. These practices may
include, but are not limited to, silt fencing, filter fabric, sediment logs, hay bales, temporary
sediment ponds, check dams, and/or immediate mulching of exposed areas to minimize
sedimentation and turbidity effects as a result of construction activities. The placement and
specific measures used would be dictated by site specific conditions.

In-stream flows would be maintained during stream crossing construction. Spoil, debris
piling, construction materials, and any other obstructions would be removed from stream
crossings to preserve normal water flow.

Stream crossings would be routed, as practicable, to minimize disturbance. Intermittent
streams would be crossed only during low-flow periods and preferably when streambeds are

dry.

Disturbed portions of the stream banks and beds of rivers, streams, and other waterways
would be protected by rock riprap of adequate size and type to minimize erosion and scour.
Any slopes greater than 3:1 would be protected with erosion-control blankets after seeding.

Aquatics

In-stream flows would be maintained during stream crossing construction. Water would be
allowed to flow around or past stream crossings to preserve normal water flow downstream
from construction.

To minimize impacts to fisheries resources any stream identified as a fishery (confer with ND
Game and Fish Department) that cannot be directionally bored would be avoided from April
15 to June 1 and crossed later in the summer or fall when flows are low or the stream is dry.
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Resource

Best Management Practices

Avoid work in Class Il or higher waters (fisheries — confirm with ND Game and Fish
Department) April 15 —June 1, or directionally bore. (ND Century Code: CHAPTER 33-16-02.1
STANDARDS OF QUALITY FOR WATERS OF THE STATE)

In consultation with the Service, the following screen and velocity recommendations would
be incorporated into the design of intake structure(s) of the Project:

1) Intakes shall be screened and maintained with 1/4-inch or smaller mesh size
opening.

2) Johnson intake screens shall have wire spacing 1/8 inch or smaller.

3) Intake velocities shall not exceed 1/2 foot per second with 20 feet of overhead
water.

4) Intake velocities shall not exceed 1/4 foot per second where 20 feet of overhead
water cannot be achieved.

5) Intakes shall be marked so they are observable during day and night hours, as
appropriate.

Wetlands/Riparian
Areas

Long- and short-term effects on wetlands and riparian areas would be avoided to the extent
practicable and in compliance with Section 404 of the Clean Water Act

Erosion control measures would be employed as appropriate and at stream crossings prior
to construction activities. In addition:

Preserve, if feasible, existing trees along the stream bank.

Stabilize, control erosion, restore, and revegetate streambeds and embankments as
soon as a stream crossing is completed, following vegetation best management
practices, and maintain until stable.

Replant riparian, as necessary, woody shrubs and trees appropriate to ecological
characteristics of the site to preserve shading characteristics of the watercourse and
the aesthetic nature of the stream bank.

Any equipment used previously in a water body that is jurisdictional under the Clean Water
Act or a water body designated as infested by the North Dakota Game and Fish Department
would be disinfected prior to entering Reclamation lands or facilities to prevent the spread
of invasive aquatic species. Disinfection will occur as stated in the Inspection and Cleaning
Manual for Equipment and Vehicles to Prevent the Spread of Invasive Species. The manual
may be accessed at:
http://www.usbr.gov/mussels/prevention/docs/EquipmentinspectionandCleaningManual201
2.pdf

All temporarily disturbed wetlands would be reestablished following construction by doing
the following:

Restore contours to previous elevations

Compact trenches sufficiently to prevent drainage along the trench or via bottom
seepage

Salvage and replace topsoil

Backfill in such a manner as to not drain wetland or stream

Reestablish wetlands to similar type of wetland and wetland function

Vegetation and
Land Use

To the extent practicable, construction would avoid:

Wetlands

Federal, state, and local wildlife areas and refuges

Native prairie
However, if these areas are disturbed during pipeline construction, topsoil would be
replaced, and revegetation plans would be specifically designed for these areas to ensure
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Resource Best Management Practices

reestablishment of a similar type and quality of native vegetation recommended by local
National Resources Conservation Service (NRCS) office and approved by the landowner.
Impacts to federal or state wildlife areas may require additional agency review.

Vegetated areas temporarily disturbed by construction (except cropland) would be
revegetated with species appropriate to ecological conditions of the surrounding area, and
in a manner that prevents erosion and noxious weed invasion. Reclamations Integrated Pest
Management Plan would be utilized as a guide in preventing the spread of noxious weeds.
Revegetation would occur as soon as practicable after construction and would follow all
pertinent local and state regulations. Temporary seeding may be required when areas
remain disturbed for more than 30 days.

All equipment and recreational vehicles should be free of invasive species prior to entering
Reclamation lands or facilities as stated in the Inspection and Cleaning Manual for
Equipment and Vehicles to Prevent the Spread of Invasive Species. The manual may be
accessed at:
http://www.usbr.gov/mussels/prevention/docs/EquipmentinspectionandCleaningManual201
2.pdf

Woody species including those bordering wetlands, shelterbelts, riparian woodlands, woody
draws, or woodland vegetation would be avoided to the extent practicable. For unavoidable
impacts to woody habitats, credit for equal value or environmental equivalent:
(a) would be applied toward the impact and deducted from Reclamation'’s
Mitigation Enhancement Ledger
or
(b) the Project sponsor may develop separate acceptable mitigation.

Prior to beginning construction through PLOTS, Conservation Reserve Program lands,
program or private wetlands, the project sponsor would consult with:

(a) respective landowners, NRCS, and U.S. Department of Agriculture Farm Services
Agency to ensure that landowner eligibility in farm subsidy programs (if
applicable) would not be jeopardized by project actions and

(b) ensure that Swampbuster requirements would not be violated by construction
activities

Topsoil would be removed and stockpiled separately from surface soils for reapplication
following construction. In-stream flows would be maintained during stream crossing
construction. Water would be allowed to flow around or past stream crossings to preserve
normal water flow downstream from construction.

If Project construction cannot avoid North Dakota Sate Trust Lands, then easements would
need to be obtained prior to construction.

Topsoil, soil amendments, fertilizers, and mulches would be reapplied selectively as
appropriate, prior to revegetation during favorable plant establishment climate conditions to
match site conditions and revegetation goals.

Identified potential habitat for federal or state threatened, endangered, critical habitat and
sensitive species would be avoided if feasible.

Construction would be prohibited within 1/2 mile of designated piping plover or interior
least tern breeding areas during the breeding season (April 15 through August 31) when
Wildlife these species are present.

If threatened or endangered species are identified and encountered during construction, all
ground-disturbing activities in the immediate area would be stopped to consult with the U.S.
Fish and Wildlife Service (Service) and determine appropriate steps to avoid affecting the
species.
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Resource

Best Management Practices

Project sponsor is responsible for compliance with the Migratory Bird Treaty Act. Sites for
project features would be selected to minimize potential for environmental impacts to
nesting migratory birds. Construction would be timed to avoid migratory bird nesting. Avoid
work around wetlands April 1 through July 15.

Project sponsor is responsible for identifying bald eagle and raptor nests to ensure
construction within 660 feet of visible nesting bald eagles or other raptors would be avoided
from February through August.

Project sponsor would coordinate with the Service’s appropriate Refuges and Wetland
Management Districts and provide the latest map version of project features to avoid
impacts to Service lands, including wetland and grassland easements, national wildlife
refuges, and waterfowl production areas (WPAs), allowing for identification of an avoidance
route for the contractor. Any impacts to national wildlife refuges or WPAs would have to go
through a refuge compatibility determination.

The Project sponsors utility company is responsible for providing an Avian Protection Plan
that follows the guidelines below. Project power lines would be:

(a) Buried (Service 2010a) to minimize electrocution hazards to raptors and minimize
impacts to all birds, bats, and particularly benefit whooping cranes. Use Suggested
Practices for Avian Protection on Power Lines - The State of the Art in 2006, Avian
Power Line Interaction Committee, Edison Electric Institute, Raptor Research
Foundation, Washington, D.C,, or similar standards would be used. Available online
at https://www.aplic.org/uploads/files/2634/APPguidelines_final-draft_Aprl2005.pdf

or

(b) Any new, aboveground power lines and an additional equal length of existing
power lines in the same vicinity must be marked with visibility enhancement
devices to benefit migrating whooping cranes as well as all migratory birds and
bats. Use Reducing Avian Collisions with Power Lines — The State of the Art 2012,
Avian Power Line Interaction Committee, Edison Electric Institute, Raptor Research
Foundation, Washington, D.C,, or similar standards. Available online:
https://www.aplic.org/uploads/files/15518/Reducing Avian Collisions 2012waterma
rkLR.pdf.

If forested habitat is identified prior to construction activities, Reclamation would determine
if bat surveys are required. If any tree (with a diameter of greater than 3 inches) removal
activities cannot be avoided between April and September, then northern long-eared bat
surveys would be conducted to confirm absence of the species. If any suitable roost sites,
possible hibernacula, or the species are observed during the onsite meeting, then any steps
taken to avoid and minimize disturbance of this habitat would be documented.

Noise and
Vibration

Night construction would be avoided near residential and populated areas.

Visual Resources

As noted for vegetation, short-term disturbances associated with constructing facilities
would be revegetated and/or landscaped.

Existing topographic grades would be restored following pipeline excavation.

Constructed facilities would be designed to blend with the architectural characteristics of
surrounding structures.

Valve boxes would be left above grade in a cultivated field if agreeable to the landowner or
moved to the nearest fence or right-of-way. Valves would not be located adjacent to or in
close proximity to a paved or graveled road and would be painted a neutral color that
blends with the background, reduces visibility, and maintains the viewshed.
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Resource

Best Management Practices

Historic
Properties

Direct disturbance to historical properties would be avoided to the extent feasible.

All known burials or cemeteries would be avoided to the extent possible. All such burials or
cemeteries would be avoided to the extent possible. If a burial or cemetery cannot be
avoided or is encountered during construction, Reclamation would comply with the Native
American Graves Protection and Repatriation Act if graves are discovered on federal or trust
lands or within reservation boundaries. Reclamation would comply with North Dakota
Century Code 23-06-27: "Protection of Human Burial Sites, Human Remains, and Burial
Goods" for graves on private or state-owned lands.

If unrecorded cultural resources or traditional cultural properties are encountered during
construction, all ground disturbance activity within the area would be stopped, Reclamation
and appropriate authorities would be notified, and all applicable stipulations of the Section
106 programmatic agreement would be followed. Activities in the area would resume only
when compliance has been completed.

Paleontological
Resources

All previously recorded paleontological resources and paleontologically sensitive zones
within the path of the alternative selected in the Record of Decision would be inspected in
the field by a qualified paleontologist. Avoidance measures would be developed to avoid
significant resources.

Reclamation would consult with North Dakota Geological Survey to identify areas for
paleontological survey where significant fossils are likely. Paleontological surveys would be
completed prior to construction. Based upon survey data, Reclamation would consult with a
qualified paleontologist about revising routes to avoid damaging significant fossil locations.

Hazardous
Materials

A Hazardous Spill Plan or Spill Prevention, Control and Countermeasures Plan, whichever is
appropriate, would be in place, stating what actions would be taken in the event of a spill,
notification measures, and preventive measures to be implemented, such as the placement
of refueling facilities, storage, and handling of hazardous materials.

All equipment would be maintained in a clean and well-functioning operating condition to
avoid or minimize contamination from automotive fluids.

Before construction, a more detailed hazardous materials assessment in conformance with
the scope and limitations of American Society for Testing Materials (ASTM) 1527-05:
“Standard Practice for Environmental Site Assessments: Phase | Environmental Site
Assessment Process” would be conducted to identify sites with soil and/or groundwater
contamination not documented in readily ascertainable agency files (ASTM 2005).

Any known solid waste disposal areas identified in the construction sites would be avoided
or removed and properly disposed at a permitted solid waste disposal facility

Equipment or vehicles would not be refueled within 100 feet of rivers, streams, or identified
wetlands. If onsite fuel tanks are used, approved containment devices would be required.

Identified evidence of hazardous materials, petroleum product spills, or other contamination
would be avoided or excavated and properly disposed at a permitted waste disposal facility.

If soil and/or groundwater contamination is encountered during construction, mitigation
procedures would be implemented to minimize the risk to construction workers and to
future operations.

Unique and Prime
Farmland/
Agricultural Lands

To the extent feasible, construction activities on irrigated lands would be avoided during the
growing season.

Cropland disturbed by construction would be restored with topsoil to the depth, quality,
grade, and relative density as the original surface as described for soils below. Pipelines
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Resource Best Management Practices

crossing agricultural fields would be backfilled and compacted to prevent settling when the
field is irrigated.

Long-term effects on prime and unique farmland would be avoided to the extent feasible. If
avoidance is not possible, Reclamation would complete and submit a Farmland Conversion

Form (AD-1006) to the NRCS in compliance with the Farmland Protection Policy Act for any
long-term change in land use.
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Table D-2: Environmental Commitments

Resource Environmental Commitments

When pipeline construction through a stream or wetland basin is unavoidable, existing
basin contours would be restored and trenches would be sufficiently compacted to
Surface Water prevent any drainage along the trench or through bottom seepage.

Where open trench crossing of stream is required, the stream channel would be
reestablished following pipe installation.

Where construction cannot avoid:

Wetlands

Federal, state, and local wildlife areas and refuges, and

Native prairie.
If these areas are disturbed during pipeline construction, topsoil would be replaced, and
revegetation plans would be specifically designed for these areas to ensure
reestablishment of a similar type and quality of native vegetation recommended by local
NRCS office and approved by the landowner.

Effects on jurisdictional wetlands and waters of the United States would require
authorization from the U.S. Army Corps of Engineers. A compensatory mitigation plan
Vegetation and may be required for the loss of any wetlands and would include methods to replace
Wetlands specific functions of affected wetlands.

Lost wetlands would be replaced acre for acre with ecological equivalency or 1/2 acre for
acre with ecological equivalency (adversely affected wetlands) as required by the
Project’s authorizing legislation:

(@) by crediting previously completed wetland restoration for the Garrison Diversion
Unit (GDU) and deducting those credits from Reclamation’s Mitigation and
Enhancement Ledger (MEL)"

or
(b) the Project sponsor may develop separate acceptable mitigation.

Lost woodlands would be mitigated 2:1 (acres) in accordance with MEL'

Lost grasslands would be mitigated 1:1 in accordance with MEL’

Pipelines, water treatment plants, and pump station facilities would be realigned, where
feasible, to avoid sensitive wildlife habitat. If sensitive wildlife habitat cannot be avoided,
then mitigation would be determined in coordination and agreement with Reclamation

Wildlife and the Project sponsor, including pertinent regulatory agencies.

Preconstruction surveys may occur with the Project sponsor and Reclamation to identify
sensitive habitats and wildlife use before construction to allow implementing best
management practices and mitigation measures.

! Reclamation has credits for created and restored wetlands in the MEL that can be used to mitigate impacts
to wetlands. The GDU MEL was developed according to the 1985 memorandum of understanding between
Reclamation, the U.S. Fish and Wildlife Service (Service), and the North Dakota Game and Fish Department regarding
the establishment of mitigation and enhancement debits and credits for wildlife purposes. The MEL documents GDU
project impacts, mitigation requirements, and concurrence for planning purposes and for review by other agencies
and the public. Projected impacts listed were first presented in the GDU Commission Report. The GDU Reformulation
Act of 1986 resulted in the adjustment of the projected impacts to reflect modifications to the project. Impacts to
date reflect modifications to the project.
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Resource

Environmental Commitments

Historic Properties

Reclamation will continue complying with stipulations in Programmatic Agreement
Between the Bureau of Reclamation, The Advisory Council on Historic Preservation, and the
North Dakota State Historic Preservation Officer for the Implementation of Reclamation
Undertakings in North Dakota for the life of the project and in consultation with tribes.

Avoidance will be the preferred method for treating historic properties. However, should
that not be possible, the programmatic agreement identifies the standards to be used in
developing mitigation plans.

Reclamation will consult under Section 106 of the National Historic Preservation Act with
appropriate Indian Tribes regarding the locations of and potential impacts to properties
of traditional religious and cultural importance. If any such properties cannot be avoided
and must be mitigated, Reclamation will invite the appropriate Tribes to participate in
development of an appropriate treatment plan.

All gravel, fill, and rock materials will be obtained from a source approved by
Reclamation to ensure compliance with Section 106 of the National Historic Preservation

Act.




Appendix E
Other Minor Issues

Eastern North Dakota Alternate Water Supply Project
Environmental Impact Statement



This page intentionally left blank.



Appendix E EIS
Other Minor Issues Eastern North Dakota Alternative Water Supply Project

Appendix E  Other Minor Issues

Introduction

The Eastern North Dakota Alternate Water Supply Project (Project) Environmental Impact
Statement (EIS) provides an in-depth analysis of issues determined to be of concern through
internal and external scoping. National Environmental Protection Act of 1969 (NEPA) regulations
call for identifying, at an early state in the NEPA process, the significant environmental issues
deserving of detailed study and deemphasizing insignificant issues; thus, narrowing the scope of the
EIS analysis (40 CFR 1501.1(d)). During the initial stages of preparing this EIS, Reclamation
conducted preliminary analyses on several issues that were not identified during public scoping (i.e.,
aesthetics, air quality, earth resources, noise, public services and utilities, transportation, greenhouse
gas emissions, wildlife, paleontological resources, Indian Trust Assets and Environmental Justice.
The Project would not result in significant impacts on these resources for the reasons discussed
below, and they are not considered further in the EIS. The following analyses focus on the potential
impacts of constructing, operating, and maintaining new Project components. Best Management
Practices (BMPs) that would be implemented to minimize potential impacts were considered in the
following discussion. A detailed list of these BMPs is included in Appendix D. They include
compliance of construction activities with all appropriate federal, state, and local laws and
regulations.

Aesthetics

Aesthetics is considered a minor issue since visual changes from new components would be
temporary or the new components would be visually compatible with the character of their
surroundings or located underground and therefore not visible. The pipeline corridors would avoid
population centers and would be routed primarily along highways and roads where existing
aboveground transmission lines and other utilities are in view. New pipelines would be buried, and
disturbed areas would be revegetated. Existing topographic grades would also be restored following
pipeline excavation; thus, visual qualities of the pipeline corridor would be restored after
construction was completed. Disturbed areas would be revegetated as noted above.

The aesthetic environment in the vicinity of Project aboveground structures (such as the intake and
pump station and Biota Water Treatment Plant (WTP) are characterized by rural areas. These
facilities would be located on the McClusky Canal or adjacent to it in an agricultural area. All
disturbed areas associated with Project facilities would re-vegetated and/or landscaped, and
constructed facilities would be designed to blend with the surrounding environment. Implementing
the BMPs included in Appendix D would minimize any potential impacts.
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Air Quality

Air pollutants may be emitted from fossil fuel-burning equipment operated during construction.
Standard construction industry measures would be taken to minimize fugitive dust emissions during
construction activities. Any complaints that may arise would be dealt with by the Project sponsor
and contractor in a timely and effective manner. Emissions would cease once construction was
completed. The State of North Dakota is in attainment or unclassifiable / attainment for all criteria
pollutants, including the particulate matter less than two microns in diameter (PM-2.5) and the 8-
hour ozone (O3) standards, and the temporary emissions generated during construction would not
cause a violation of any air quality standards.

The Biota WTP and other Project components would be powered by electricity; therefore, their
operation would not directly generate air emissions. Facilities that generated the power that would
be used by these components would not generate air emissions because they rely on hydropower
which is a renewable source. These power-generating facilities could be located a considerable
distance from the Project Area and in multiple locations. Their operation would be regulated by
local authorities in accordance with their permit conditions. Therefore, no air quality standards
would be violated, either directly or indirectly.

Construction activities and operation and maintenance tasks associated with the No Action
alternative are very similar to each of the action alternatives; therefore, the impacts to air quality
would be very similar for the No Action alternative in comparison to each of the action alternatives.

Greenhouse Gas Emissions as a Contributor to Climate Change

Fossil fuel-burning equipment operated during construction would generate greenhouse gas (GHG)
emissions but this would be a temporary impact and would not occur on an annual basis. GHG
emissions from operations would occur on an annual basis and therefore, an initial evaluation of the
potential impacts was conducted. Currently the guidance from the Council on Environmental
Quality (CEQ) on the Consideration of Green House Gas Emissions and the Effects of Climate Change in
NEPA Reviews is in draft form. The previous guidance (2016) has been rescinded and the proposed
draft guidance is currently undergoing review.

Due to the lack of specific guidance from CEQ, Reclamation reviewed the GHG emission
evaluation completed for a rural water system project that includes similar type facilities and
construction/operation actions. This review was conducted in order to make a comparative
evaluation of the potential impacts for the alternatives being evaluated in this EIS. The previous
GHG analysis was conducted as part of the Northwest Area Water Supply Project Supplemental
EIS (Reclamation 2015). The use of existing analyses to inform this NEPA analysis is in
conformance with direction provided in Executive Order 13807 and Secretarial Order 3355.

The ENDAWS Project has been designed to reduce direct GHG emissions, to the extent feasible,
by using electricity to power the Project components instead of petroleum-based fuels. Thus, no
direct annual emissions would result from the operation of Project components. Negligible amounts
of GHG emissions would be generated by vehicles used for periodic maintenance of Project
components. An indirect impact could result from emissions generated by the operation of power
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plants providing power to the Project components. The results of the analysis completed for the
Northwest Area Water Supply Project Supplemental EIS documented the power plants in the
United States generated 2,221 million metric tons of CO2-e (GHGs). The ENDAWS project would
generate only an extremely small increment when compared to the GHGs emissions already being
generated by power plants and thus would not result in a significant contribution to climate change.

Earth Resources

Impacts on earth resources would occur primarily during construction and would be limited to the
potential for erosion and sedimentation and the removal of topsoil. The Project would be designed
based on detailed, site-specific topographic and geotechnical information; thus, it would be
engineered to withstand identified geological hazards.

To minimize construction impacts, the following erosion control measures (documented in Best
Management Practices, Appendix E) would be employed as appropriate and at stream crossings at
all times:

e Care would be exercised to preserve existing trees along the streambank.

e Stabilization, erosion controls, restoration, and revegetation of all streambeds and
embankments would be performed as soon as a stream crossing is completed and maintained
until stable.

e Riparian woody shrubs and trees would be replanted as necessary to preserve the shading
characteristics of the watercourse and the aesthetic nature of the streambank.

e Atlocations where soil conditions or slopes are such that erosion may occur along the
pipeline trench, construction contractors would be required to construct earth berms
perpendicular to the trench line at intervals sufficient to divert water from the trench.

e In pasture and hay land, straw wattles would be furnished and installed within 14 days of
pipeline installation, at approximately the following intervals:

% Slope Interval (feet)
7-10 120
10+ 50

e Straw wattles would be a minimum of 6 inches in diameter, and would be installed across the
entire width, plus 3 feet on either side of the disturbed area.

e Assoon as a stream crossing was completed, streambeds and embankments would be
stabilized, erosion controlled, and the area would be restored and re-vegetated, following
vegetation BMPs. They would be maintained until stable.

To minimize impacts on topsoil, topsoil would be removed and stockpiled separately from surface
soils for reapplication following construction.
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Construction activities and operation and maintenance tasks associated with the No Action
alternative are very similar to each of the action alternatives; therefore, the impacts to earth
resources would be similar for No Action in comparison to each of the action alternatives.

Noise

Construction activities would be the main source of noise. Pipeline construction would primarily
occur in sparsely developed rural areas that are not in proximity to human noise-sensitive receptors
such as residences, schools, churches, and hospitals. The increased noise levels would be temporary,
however, and night construction would be avoided near residential and populated areas; thus,
further minimizing the potential for annoyance and sleep disturbance. Moreover, construction
activities would comply with all appropriate local laws and regulations, including those intended to
minimize noise impacts. The Biota WTP and proposed intakes and pump stations are not in
immediate proximity to any noise-sensitive receptors, and the pumps would be enclosed, which
would minimize the potential for audible noise to be emitted from these facilities.

Construction activities and operation and maintenance tasks associated with the No Action
alternative are very similar to each of the action alternatives; therefore, the noise impacts would be
very similar for No Action in comparison to each of the action alternatives.

Public Services and Utilities

Public services include police, fire, medical services, and schools within the Project Area. Utilities
include solid waste disposal sites. The Project would not result in additional demands for public
services. Neither construction nor operations pose a particular risk and would not result in an undue
increase in the demand for police, fire, or medical services.

Construction would generate limited demand for solid waste disposal, and sludge and silt removed
from Project facilities would also require disposal. All waste would be disposed of in approved
facilities with adequate capacity. Construction debris would be hauled from the work site to a
disposal location approved by the Contracting Officer or his/her representative.

Transportation

Existing state highways and county roads in the Project Area would be used to transport materials to
and from areas of construction and by workers traveling to and from work sites. Open-trench
construction techniques would be used in most locations where the pipeline would cross existing
roadways. Traffic impacts would be minimized by keeping at least one lane open through the active
work areas and using flaggers as necessary. Major highways and railroads would be crossed using
subsurface construction techniques, which would not affect traffic using these travel routes. Traffic
though work zones would be controlled by guidelines established by the Federal Highway
Administration, the Department of Transportation, and the American Association of State Highway
Transportation Officials. Typical traffic control measures include use of signs, cones, drums,
flaggers, reduced speed limits, lane closures, pavement markings, variable message signs,
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and movable concrete barriers. Such measures are commonly used to ensure the safe passage of
vehicles during construction.

During operations, traffic would be generated by the delivery of chemicals and supplies for the biota
WTP and the periodic removal of sludge from the lagoons at the site. When these lagoons are
cleaned, the residual would be disposed of within the Missouri River Basin. The impact of these
maintenance activities would be negligible due to their intermittent nature of the activity and the
rural setting of the Biota WTP facility.

Wildlife

Construction, operation and maintenance of any of the alternatives evaluated, including No Action,
would have minimal temporary or short-term impacts to local wildlife through the disturbance of
potential habitat. The potential effects on wildlife were assessed by considering the effects on their
habitat. A majority of the habitat within the affected environment is cropland, followed by
grasslands. Environmental commitments and best management practices described in Appendix D
will avoid or minimize effects to these habitats. The only habitat permanently affected would be at
the location of the biota water treatment plant and facilities and intake on the Canal, which consists
of tame grass and cropland. Permanent impacts to wildlife habitat are negligible.

Paleontology

Paleontological resource refers to any fossilized remains, traces, or imprints of organisms preserved
in or on the Earth’s crust that are of paleontological interest and provide information about the
history of life on earth. Paleontological resources generally have not been identified in the proposed
action area; however, because most alternatives include soil-disturbing activities, there is potential
for encountering unknown paleontological materials during construction actions. No adverse
impacts on paleontological resources are anticipated provided the below guidelines are followed.

e Reclamation would consult with the North Dakota Geological Survey to identify areas for
paleontological survey where significant fossils are likely. Paleontological surveys would be
completed prior to construction if necessary. Based upon survey data, Reclamation would
consult with a qualified paleontologist about revising routes to avoid damaging significant
fossil locations.

e All previously recorded paleontological resources and paleontologically sensitive zones within
the path of the alternative selected in the Record of Decision would be inspected in the field
by a qualified paleontologist. Avoidance measures would be developed to avoid significant
resources.

e If unknown paleontological resources were discovered during construction activities,
construction would be halted until the North Dakota Geological Survey could be notified and
appropriate consultations are completed. Additionally, every effort will be made to protect
the locality from further impacts; including, looting, erosion, or other human or natural
damage.
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Indian Trust Assets

The United States has a “trust responsibility” to protect and maintain rights and property reserved
by or granted to federally recognized American Indian tribes or to Indian individuals by treaties,
statutes, and executive orders. This trust responsibility derives from the historical government-to-
government relationship between the federal government and Indian tribes as expressed in treaties
and federal Indian law. This responsibility requires that all federal agencies, including Reclamation,
take all actions reasonably necessary to protect Indian Trust Assets (ITAs).

ITAs are defined as legal interests in property held in trust by the United States for federally
recognized Indian tribes or individuals. Examples of things that may be trust assets include “lands,
minerals, hunting and fishing rights, and water rights” (Reclamation 1993). These three ITAs are
addressed in this section: 1) trust lands; 2) hunting, fishing, and gathering rights; and 3) water rights.

Trust lands are the most commonly encountered ITA. Trust lands are property set aside for Indians
with “...the United States holding naked legal title and the Indians enjoying the beneficial interest”
(Canby 1991). Trust lands are most often encountered within or near Indian reservations.

According to Reclamation’s (1993) ITA policy, hunting, fishing, and gathering rights, as specifically
retained or relinquished in treaties, may qualify as ITAs. This is because the right to continue
hunting, fishing, and gathering was often retained in many treaties. Although the courts have not
ruled on whether these activities constitute ITAs, they are treated as such here because of
Reclamation’s ITA policy.

Another ITA that potentially could be affected by the Project is Indian water rights in the Missouri
River. Such water rights in the basin are a matter of federal law. The basis for this stems from the
U.S. Supreme Court’s decision in Winters v. United States (1908), which enunciated the Winters
Doctrine. According to the doctrine, the establishment of an Indian reservation implied that
sufficient water was reserved (or set aside) to fulfill purposes for which the reservation was created,
with the priority date being the date the reservation was established. As such, Indian water rights,
when quantified, constitute an I'TA. In Arizona v. California (1963) the U.S. Supreme Court held that
water allocated should be sufficient to meet both present and future needs of the reservation to
assure the viability of the reservation as a homeland. Case law also supports the premise that Indian
reserved water rights are not lost through non-use.

Reclamation reached out to tribes within North Dakota and those who have interests and ties to the
Missouri River seeking input on concerns and information they have relative to ITAs and their
inclusion in this EIS analysis; however, no input was received prior to the issuance of this Draft EIS.

As defined above, no trust lands were identified within the Project area. All project alternatives are
outside of Indian reservations or any trust lands. Many treaties with Tribes within the Missouri River
Basin provide for continued hunting, fishing, and gathering on ceded lands. Several tribes within the
Missouri River Basin are in various stages of quantifying their water rights. The U.S. Army Corps of
Engineers (Corps) is the federal agency responsible for operations of the Missouri River Mainstem
Reservoir System. The Corps has recognized that certain Missouri River Basin tribes are entitled to
water rights in streams running through and along their reservations under the Winters Doctrine.
The Corps’ operational decisions concerning the Missouri River Mainstem Reservoir System are
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based on the water that is in the system and demands placed upon it. The Corps recognizes tribal
water rights to the mainstem irrespective of whether those rights have been quantified. In doing so,
the Corps has recognized that future quantification of these rights could affect operations.

Environmental Justice

An evaluation of environmental justice impacts is mandated by Executive Order 12898 on
Environmental Justice (February 11, 1994). This Executive Order directs federal agencies to identify
and address, as appropriate, disproportionately high and adverse human health or environmental
effects of its programs, policies, and activities on minority populations and low-income populations.
The impacts of an action can be considered disproportionately high and adverse if the percentage of
total impacts imposed on a specific group is greater than the percentage of the total population in a
given area represented by that group.

The impacts of an action can be considered disproportionately distributed if the percentage of total
impacts imposed on a specific group is greater than the percentage of the total population
represented by that group. A group can be defined by race, ethnicity, income, community, or some
other parameters.

The population and rural nature of these counties is similar to adjacent counties within the state. For
this reason, a recently completed environmental justice analyses prepared for the Northwest Area
Water Supply Project Supplemental EIS (Reclamation 2015) was reviewed to determine if the results
of that analysis could provide a comparative analysis to be used in this EIS evaluation. The use of
existing analyses to inform this NEPA analysis is in conformance with direction provided in
Executive Order 13807 and Secretarial Order 3355.

The environmental justice analysis for the Northwest Area Water Supply (NAWS) Project
Supplemental EIS relied on data from the U.S. Census Bureau to identify county and community
population characteristics (population, race, low-income, etc.), as well as data for the entire state of
North Dakota and the United States. These data were used to identify minority and low-income
communities within that project area. Population statistics for the NAWS project area as described
in the Supplemental EIS are noted below. These statistics are very similar to the counties included in
the ENDAWS project area, and as illustrated in Table E-1, which shows the population data and
data on minorities and low-income levels in the ENDAWS counties.

NAWS Environmental Justice Data (2010 Census):

e ND Population in 2010 = 672,591

e 10 counties were evaluated; McLean County is common in both these analyses. The other
nine counties are in close proximity to the ENDAWS project area

e Total population of the ten NAWS counties in 2010 was 123,398.

e Minority populations within these ten counties totaled 14,914 people; representing 12% of
the total county population.
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e The most prevalent minority population was Native Americans or Alaska Natives with 5,874
people representing 5% of the total county population. In McLean County there were 625
people representing 7.0% of that county.

e The second most common minority was Latino or Hispanic with 2,297 people representing
2% of the total county population. In McLean County there were 111 people representing
1% of that county.

e In the 10 counties evaluated, 10% of the county total populations were identified as low-
income populations; and only 3 communities contained low-income populations. In McLean
County, 10% of the population at that time was identified as low-income.

Data from the U.S. Census Bureau was accessed to complete a preliminary review of the counties
included in the ENDAWS project area. Population estimate data is available at the state and county
level at www.census.gov. Estimated population data for the ENDAWS county area as of July 2019 is

presented in Table E-1. The population of the State of North Dakota in 2010 was recorded as
672,591 and the 2019 U.S. Census Bureau estimates the state-wide population at 762,062. This is an
increase of more than 89,400 people. At the county level, the population of the counties included in
the ENDAWS area totals 115,666 people. In these counties, minority populations make up on
average approximately 9 percent of the population, and on average, 10 percent of the counties’
population is considered low-income. As shown in Table E-1, Native American or Alaskan Native
population is the largest majority population and the Hispanic or Latino population is the second
largest minority population. The demographics of the ENDAWS project area counties is thus very
similar to the counties included in the NAWS Supplemental EIS evaluation; therefore, using that
analysis as a comparative analysis is reasonable.

Table E-1: Minority and Low-Income Populations

2019 Estimated Minority Population
2019 ) Low
Estimated A NEIE oo S
. merican or ispanic
County Census White P . Other | populati
Population Alaskan or Latino opulation
Native
Burleigh 95,626 87,020 4,016 2,486 2,104 7%
McLean 9,450 8,505 662 284 - 9%
Sheridan 1,315 1,262 13 13 27 17%
Wells 3,834 3,719 38 38 39 11%
Foster 3,210 3,114 32 64 - 9%
Griggs 2,231 2,187 22 22 - 9%
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As demonstrated by the evaluation of other MR&I water systems, activities associated with the
construction and operation of a project result in increased employment, wages, and output and have
overall economic benefits in the project area. Improvements in water quality and quantity would
occur under the No Action and all the action alternatives and these improvements would be similar
among the alternatives since they involve the same water source (Missouri River system) and the
same volume of water.

All of the alternatives would result in temporary beneficial economic impacts, including employment
opportunities and increased income as a result of construction activities. No disproportionately high
and adverse human health or environmental impacts on the counties/communities are anticipated
within the Project Area as a result of the action alternatives, so this was not investigated further.

Water Quality

The impacts to the water quality of the source water (Missouri River system) for the ENDAWS
project were not specifically analyzed; however, Reclamation does not anticipate impacts to water
quality of the Missouri River based on a recent analysis of the Missouri River water quality
completed for an environmental review of the NAWS project. In this previous analysis
(Reclamation, 2015), water quality within the Missouri River system was evaluated and the proposed
State RRVWSP withdrawal was considered as part of that analysis. The results of the 2015 analysis
are directly applicable to the proposed ENDAWS project; therefore, Reclamation has determined
there would not be any impacts to the water quality of the Missouri River. See Chapter 3 for
explanation of expected differences in water levels throughout the Missouri River.

Proposed Action Alternatives C, D, E and F would increase flows through Lake Audubon and the
McClusky Canal above current levels, which would enhance water quality by freshening both
waterbodies.

The impacts to the receiving waters of the Project have not been evaluated in detail due to several
factors including:

1) The scope of the ENDAWS project is to provide an alternate source of water to the
State RRVWSP, and therefore water quality impacts associated with releasing water into
the Hudson Bay Basin are outside the scope of the EIS.

2) All alternatives result in 165 cfs being transferred into the Hudson Bay basin during
times of drought so the impacts to water quality in the receiving stream would be equal
for all alternatives including the No Action alternative

3) The State RRVWSP is being developed to provide water to eastern North Dakota during
times of drought, any impacts from adding water to the basin during those times would
be beneficial.
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1.0 Introduction

1.1 PROIJECT SUMMARY

The Eastern North Dakota Alternative Water Supply (ENDAWS) was developed as an alternate
water source for the state-led Red River Valley Water Supply Project (RRVWSP) to use the
McClusky Canal to supplement or replace the Missouri River. ENDAWS would provide an
additional 145 cubic feet per second (cfs) water contract, in addition to the 20 cfs water contract
previously subjected to Reclamation’s environmental review in the Central North Dakota Water
Supply Project (CNDWSP), for a total of 165 cfs. ENDAWS would include an intake on the McClusky
Canal, a Biota Water Treatment Plant (BWTP), a pumping station, and a pipeline that would
terminate where it intersects with the state-led RRVWSP pipeline. Figure 1-1 shows the ENDAWS
route options. For context, the state-led RRVWSP route is also shown in grey. A fuller explanation of
the ENDAWS Project is provided in the Appraisal Level Design Engineering Report.

As shown on Figure 1-1, the ENDAWS project includes a transfer of water from the Missouri River
Basin (MRB), across the continental divide to the Hudson Bay Basin (HBB).

Figure 1-1 Overall Project Layout

1.2 REPORT OBIJECTIVE

As explained in the paragraphs below, numerous studies have been completed on the topic of
Aquatic Invasive Species (AIS) interbasin transfer between the MRB and the HBB. The intent of this
analysis is to use the U.S. Bureau of Reclamation’s (Reclamation) most recent technical report - the
Transbasin Effects Analysis Technical Report (Transbasin Effects Analysis), completed for the

1-1



U.S. Department of the Interior

Northwest Area Water Supply Project (Reclamation 2013) - as the foundation for this Aquatic
Invasive Species Risk and Consequence Analysis Report (Report).

The primary objectives for this analysis are to:

Update the known presence and distribution of AIS in the MRB, HBB, and other adjacent
watersheds.

Update the inventory for both natural and anthropogenic transfer pathways of AIS to the
HBB.

Complete a relative, qualitative risk assessment of the Project’s incremental influence on
AlS introductions to the HBB.

Review the qualitative evaluation of the environmental consequences of an AIS transfer
event and subsequent establishment.

Review the qualitative evaluation of the potential economic impacts on commercial fishing,
recreational fishing, and non-fishing recreation in the HBB.

The parameters and content for this analysis were established by Reclamation in its 2019 Plan of
Study.

1.3 HISTORY OF PREVIOUS STUDIES AS GUIDANCE FOR THIS ANALYSIS

As noted above, the risk of interbasin AIS transfer between the MRB and the HBB has been
evaluated as part of previous National Environmental Policy Act compliance reviews completed by
Reclamation. The work presented in this analysis is a continuation of these previous studies.

Previous analyses addressing transfer risk include the following:

Northwest Area Water Supply (NAWS) Project Final Environmental Assessment (Final EA)
and Finding of No Significant Impact (FONSI) completed in 2001 (Reclamation 2001).

Northwest Area Water Supply Project - NAWS Comparative Risk Analysis (Reclamation
2000); in support of the Final EA.

Technical Report Supporting the Canadian Appellant’s Administrative Appeal to the Bureau
of Reclamation Regarding the Final Environmental Assessment and Finding of No
Significant Impact for the Northwest Area Water Supply Project (TetrES 2001).

Report on the Review of the Proposed Pre-Treatment Process for the Northwest Area Water
Supply Project (Earth Tech and TetrES 2005).

Analysis of Risks of Interbasin Biota Transfers Potentially Linked to System Failures in the
Northwest Area Water Supply Project (United States Geological Survey [USGS] 2007; in
support of the NAWS Final Environmental Impact Statement (FEIS) on Water Treatment
[Reclamation 2008]).

In addition, the USGS conducted a risk analysis that addressed potential issues of AIS transfer
associated with interbasin water diversions between the MRB and Red River basin, which lies
within the HBB. That study was termed the Risk and Consequence Analysis Focused on Biota
Transfers Potentially Associated with Surface Water Diversions between the Missouri River Basin
and Red River Basin (USGS 2005). The report was done in support of the federal Red River Valley
Water Supply Project Final EIS (Reclamation and Garrison Diversion Conservancy District 2007).
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This analysis set the stage for the NAWS Risk Analysis Report (USGS 2007) in terms of analyses
employed and the identification of representative AIS of concern. AIS of concern for NAWS are
restricted to microorganisms because the risk of transferring larger, macroscopic organisms
through a Project-related water diversion is practically zero for the treatment alternatives
evaluated in the Final EIS. Likewise, this project focuses on microscopic organisms.

The NAWS Risk Analysis Report in turn set the context for the most recent work by Reclamation.
The 2011 Plan of Study (Reclamation, 2011) was developed by Reclamation with input from the
federal and state agencies serving as cooperating agency team members, as well as their consultant.
The Transbasin Effects Analysis was a qualitative risk and consequence analysis conducted for
Reclamation and it was included as an appendix to Reclamation’s Supplemental EIS (Reclamation
2015). This technical report was reviewed by a 3-person panel of independent peer reviewers who
are experts in the fields of fish pathogens and parasites, ecological risk and consequence analysis,
and surface water treatment and disinfection for waterborne parasites and pathogens. The peer
review report (Atkins 2012) contains specific comments from each reviewer. The overall
conclusion of their review was that the technical report was “...based on the best available science,
and the result and conclusions were supported by that science, given the uncertainties inherent in
the available data and topic knowledge.”

During this same time period, the International Joint Commission also conducted an extensive biota
survey effort for the Devils Lake-Red River Basin Fish Parasite and Pathogen Projectin 2011. Like
Reclamation’s Transbasin Effects Analysis, this study used a qualitative approach to the analysis
due to uncertainties in the available data for AlS.

1.4 KEY ASSUMPTIONS

Reclamation developed a list of facts and key assumptions as an integral part of the Transbasin
Effects Analysis process for the NAWS Project. The assumptions were developed following a
thorough examination of historical documents, invasive species databases, and historical microbial
invasions and were determined to be applicable to this Risk and Consequences Analysis.

Key assumptions that are applicable to the ENDAWS Risk and Consequences Analysis are listed
below.

The spread of aquatic invasive species - Invasive species movement into new aquatic
systems is a common result of ongoing human and other naturally occurring activities (e.g.,
shipping industry, fish stocking, and bird migrations). Introductions of non-indigenous
microbes to the receiving basin are to be expected with or without the Project.

Viability of transferred organisms - There are many processes that can deactivate
microbes in the environment. However, for this conservative analysis, it is assumed that
cells are viable and that any transfer - no matter how small (volume of water and number of
cells, or organisms) - could lead to a negative consequence. Therefore, the analysis will
address consequences of transfer, regardless of the probability of the event.

Uncertainty - The best available data and information was gathered as part of the extensive
literature review conducted for the Transbasin Effects Analysis. This literature and findings
are the foundation upon which this assessment begins. Consequently, reasonable available
data (2012 to Present) was acquired and reviewed to support this Risk and Consequence
Analysis. The data gathering activities are described in detail in terms of what was acquired
as well as any uncertainty associated with the data.
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Presence of invasive microorganisms of concern in the source waters and the HBB -
The absence of detection records for a particular organism does not rule out the possibility
of its existence in an aquatic system. Invasive microorganisms of concern in Reclamation’s
2013 Transbasin Effects Analysis were reviewed and was determined to be representative
of the taxonomic groups of concern.

Water release volume - The volume of water released is one of many factors affecting risk.
The Transbasin Effects Analysis documented that the consequences of a transfer are
independent of the volume of water that may contain invasive microorganisms released
(inoculum size), because the potential consequences would be the same regardless of water
volume or transfer pathway. The conservative approach employed assumed there may be
viable microorganisms in even the smallest volume of water.

Release location - Although the release volume may not affect the potential consequences
of a transfer, the location of the release and the type of media contacted are critical
variables. The main release location evaluated in this analysis is the point of discharge into
the Sheyenne River. The ENDAWS project would deliver treated water to the RRVWSP main
transmission pipeline which terminates at a control valve and discharge structure near the
Sheyenne River upstream of Lake Ashtabula.

Qualitative consequence analysis - The consequence analysis in the Transbasin Effects
Analysis was largely qualitative and extrapolated from historical microbial invasions. The
impacts of microorganisms of concern in the source waters (e.g., Lake Sakakawea) were
reviewed and updated in this consequence analysis as well.

Human health impacts -As stated in Reclamation’s 2013 technical report, the human
pathogens of concern included Cryptosporidium and Giardia. Both of these pathogens are
ubiquitous and are present in both basins. Therefore, it is not possible to directly relate
human health exposures and impacts from individual pathways of AIS. This analysis will
focus on the impacts of AIS on the aquatic environment.

1.5 REPORT OVERVIEW

The Report chapters are summarized in the following:
Chapter 1- Introduction

Provides an overview of the Report and the assumptions that guided the study.
Chapter 2 - Life History Characteristics and Distribution
Presents available data and other information (2012-Present) to document the presence

and distribution of aquatic invasive microorganisms of concern in the MRB, Columbia River
basin, Great Lakes basin, Upper Mississippi River basin, and the HBB (including Canada).

Chapter 3 - Uncertainty

Presents limitations of the availability of AIS data and information along with the challenges
of predicting the impact of AIS in natural ecosystems.

Chapter 4 - Biota Transfer

Presents and updates the conceptual risk model described in the Transbasin Effects
Analysis to reflect the specifics of the ENDAWS project.
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Evaluates the alternative pipeline routes from the McClusky Canal to the ENDAWS bulk
distribution point to characterize associated transfer potential to the HBB.

Presents a qualitative risk assessment of AIS transfer for the various project and non-
project related pathways.

Chapter 5 - Treatment Alternatives Evaluation

Evaluates the biota water treatment options to characterize their effectiveness for further
reducing project-related risk of transferring AIS to the HBB.

Assesses the probabilities of operational failures of the treatment system.

Chapter 6 - Risk Analysis

Completes a qualitative assessment of invasive aquatic microorganism transfer risk for
project and non-project pathways.

Chapter 7 - Consequences of Analysis

Reviews and updates the potential environmental and economic consequences of invasive
aquatic species introductions and establishments as needed.

Chapter 8 - Conclusions

Provides a summary of the previous chapters and overall conclusions of the incremental
risk of AIS transfer due to the project.
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2.0 Life History Characteristics and Distribution

This Chapter presents an update of the distribution of the AIS presented in the Transbasin Effects
Analysis. The distribution update uses the most currently available data.

2.1 INVASIVE MICROORGANISMS OF CONCERN

As described in Chapter 1, numerous past studies and reviews led to a technical consensus to focus
on a select group of 39 AIS. This list of AIS was reviewed by Reclamation in its 2019 Plan of Study
and was considered appropriate for this analysis. The AIS of concern are shown in Table 2-1 and

are organized by taxonomic group.

Table 2-1 AIS of Concern

TAXONOMIC GROUP LATIN NAME COMMON NAME

Virus Aquabinavirus spp.
Novirhabdovirus spp.
Novirhabdovirus spp.
Ictalurid Herpesvirus 1

Rhabdovirus carpio

Isavirus spp.

Bacteria Renibacterium salmoninarum
Aeromonas salmonicida
Streptococcus faecalis
Flavobacterium columnare

Pseudomonas aeruginosa

Vibrio cholera

Edwardsiella spp.
Mycobacterium spp.
Yersinia ruckeri

Escherichia coli

Legionella spp.

Salmonella spp.

Infectious pancreatic necrosis virus
Infectious hematopoietic necrosis virus
Viral hemorrhagic septicemia
Channel catfish virus

Spring viremia of carp virus
Infectious salmon anemia virus
Bacterial kidney disease
Furunculosis

Strep

Columnaris disease

NA

Cholera

NA

e.g., tuberculosis or leprosy

Enteric redmouth disease

E. coli

e.g., Legionnaire's disease

Salmonella
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TAXONOMIC GROUP LATIN NAME COMMON NAME

Animalia Mollusks
Parasites

Protozoa

Fungi

Cyanobacteria

Dreissena polymorpha
Dreissena rostriformis bugensis
Potamopyrqus antipodarum
Polypodium hydriforme
Myxobolus cerebralis

Actheres pimelodi

Ergasilus spp.
Icelanonchohaptor microcotyle
Corallotaenia minutia

Gardia lamblia

Entamoeba histolytica
Cryptosporidium parvum
Ichthyophthirius multifiliis
Ichthyophonus hoferi
Branchiomyces spp.
Saprolegnia spp.

Exophiala spp.

Phoma herbarum

Anabaena flos-aquae
Microcystis aeruginosa

Aphanizomenon flos-aquae

Zebra mussel

Quagga mussel

New Zealand mudsnail
Intracellular parasitic Cnidarian
Whirling disease

Parasitic copepod

Parasitic copepod

Parasitic flatworm

Parasitic tapeworm
Backpacker's diarrhea

NA

Crypto

Ich or White spot disease
Lchthyophonosis
Branchiomycosis
Saprolegniosis or Winter fungus disease
Black veast

NA

Blue-green algea

Blue-green algea

Blue-green algea

2.2 DATA SOURCES

Attachment 1 to the Transbasin Effects Analysis presented a detailed spatial distribution of AIS in
various watersheds. Each of the taxonomic groups described in Table 2-1 was re-examined to
update the presence and distribution of aquatic invasive microorganisms of concern in the MRB,
Columbia River basin, Great Lakes basin, Upper Mississippi River basin, and the HBB, including

Canada.

This update focused on findings and key assumptions that were an integral part of the Transbasin
Effects Analysis. These assumptions were developed following an examination of historical
documents, invasive species databases, and historical microbial invasions and were determined to
be applicable to the current risk and consequence analysis. Data sources identified to be examined
had been previously been examined as part of the Transbasin Effects Analysis:

The U.S. Fish and Wildlife National Wild Fish Health Survey Database
(http://www.fws.gov/wildfishsurvey/)
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The Province of Manitoba (http://www.gov.mb.ca/)

USGS database (https://nas.er.usgs.gov/)

A contract was issued to the Idaho Fish and Wildlife to maintain the U.S. Fish and Wildlife database
(in 2018 the Idaho Fish and Wildlife was changed to Idaho Fish Health) through 2016. Discussions
with Idaho Fish Health staff (Personal Communication -Sprague - 2019) indicated that the contract
for maintaining the database had expired and the database had not been updated since 2016. At the
request of Reclamation, this database was analyzed. Table 2-2 presents a summary of the
information available from this database showing the date and location of the last detection of the
AlS of concern. The results from the database indicate that no new detection of species identified as
the AIS of concern had occurred since 2007.

The Province of Manitoba database was reviewed to update information in the HBB. Discussions
with the database manager (Personal Communication - University of Georgia EDDSMAPS-2019)
indicated that this database has not been updated since 2011, due to a discontinuation of the
funding to update the Manitoba database product. Therefore, no additional information was
available on the AIS of concern from this source.

Other databases were examined to determine if additional distribution information for the AIS of
concern could be identified. These additional databases included:

EDDSMAPS (https://www.eddmaps.org/tools/query/)

https://www.eddmaps.org/alberta/

https://www.eddmaps.org/ontario/

The Province of Alberta and Province of Ontario AIS databases were developed by the Center for
Invasive Species and Ecosystem Health at the University of Georgia from the EDDSMAPS database.
The EDDSMAPS database tracks the distribution of invasive terrestrial plants, forest pests, aquatic
plants, aquatic animals, and pathogens. Two other database products, the EDDMAPS Ontario and
EDDMAPS Alberta were also examined as part of this update. The database manager indicated that
the overall EDDSMAPS database has continued to be updated however not with AIS. The results of
a data search of the EDDSMAPS databases for the AIS of concern listed potential information on
Renibacterium slamoninarum (Bacterial kidney disease), Aeromonas salmnicida (Furunculosis),
Novirhabdovirus spp. (Infectious hematopoietic necrosis), Novirhabdovirus spp (Viral hemorrhagic
septicemia), Dreissena polymorpha (Zebra mussel), and Dreissena rostriformis bugensis (Quagga
mussel). Information in the data base indicated that three of these AIS, Novirhabdovirus spp (Viral
hemorrhagic septicemia), Dreissena polymorpha (Zebra mussel), and Dreissena rostriformis bugensis
(Quagga mussel) were found to be the Great Lakes basin. The data base indicated if during
sampling the species was either positive (identified) or negative (not found). The updated
distribution information from EDDMAPS has incorporated into the analysis. A review of the data
for the AIS of concern indicated that no additional data had been incorporated into the data base
after 2013.

The United States Geological Survey (USGS) maintains a database on NAS (Non indigenous Aquatic
Species). This productis jointly funded by USGS and US Fish and Wildlife service. Data for this
database is obtained from a variety sources, and the database contains information on over 1,800
species. The three species from Table 2-1 that are included in this database are mollusks,
specifically Dreissena polymorpha (zebra mussels), Dreissena rostriformis bugensis (quagga
mussel) and Potamopyrgus antipodarum (New Zealand mudsnail). Updated distribution maps
have been prepared for these species.
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Table 2-2 Summary from the U.S. Fish and Wildlife National Wild Fish Health Survey Database

START DATE OF | END DATE OF TOTAL NUMBER OF DATE OF LAST

SAMPLING SAMPLING NUMBER OF | ADDITIONAL DETECTION IN

EVENT IN EVENTS IN SAMPLING SAMPLING EVENTS | STUDY
SPECIES DATABASE DATABASE EVENTS SINCE 2013 WATERSHEDS | LOCATION
Aeromonas salmonicida 4/18/1996 8/30/2016 10704 677 Nov-06 Washington
Channel Catfish Virus 4/17/1997 7/11/2016 1181 154 none none
Edwardsiella ictaluri 4/18/1996 8/30/2016 10701 667 none none
Edwardsiella tarda 4/18/1996 8/30/2016 10694 677 Jun-07 Montana
Flavobacterium columnaris 5/1/1997 10/29/2015 2817 119 Sep-07 Wisconsin
Infectious Hematopoietic Necrosis 4/18/1996 8/30/2016 17154 2011 Nov-12 Washington
Virus
Infectious Pancreatic Necrosis Virus  4/18/1996 8/30/2016 17279 2011 Jul-02 New

Mexico
Infectious Salmon Anemia Virus 4/18/1996 8/30/2016 12002 808 none None
Myxobolus cerebralis 10/24/1996 8/30/2016 5151 205 Jul-00 Idaho
Renibacterium salmoninarum 4/18/1996 10/29/2015 6065 77 none None
Spring Viraemia of Carp Virus 9/26/1997 7/11/2016 4956 493 May-07 Minnesota
Viral Hemorrhagic Septicemia Virus  4/18/1996 8/30/2016 17279 2011 Jun-06 Ohio
Yersinia ruckeri 4/18/1996 8/30/2016 28606 677 Apr-09 Wisconsin
LIFE HISTORY CHARACTERISTICS AND DISTRIBUTION 2-4
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2.3 AIS DISTRIBUTION

2.3.1 Viruses

Table 2-3 provides the list of AIS viruses that were examined as part of this analysis.

Table 2-3 AIS of Viruses of Concern
Virus Aquabinavirus spp. Infectious pancreatic necrosis virus
Novirhabdovirus spp. Infectious hematopoietic necrosis
Novirhabdovirus spp. Viral hemorrhagic septicemia
Ictalurid Herpesvirus 1 Channel catfish virus
Rhabdovirus carpio Spring viremia of carp virus
Isavirus spp. Infectious salmon anemia virus

A summary of the distribution of the identified viruses from the Transbasin Effects Analysis
indicated the following:

Channel catfish virus (CCV) has been sampled in the US with no detection of CCV in any of
the wild fish sampled as of December 2011. This includes samples collected in Red River
basin (HBB) which is part of North Dakota and Manitoba waters. It has occurred in catfish
production facilities in Arkansas and Mississippi and in Alabama where it was first found.

Infectious Hematopietic Necrosis Virus (IHNV) is endemic in fish hatcheries and wild fish in
the Pacific Northwest region of North America. The virus has been identified in fish from
British Columbia, Canada and several U.S. states including Alaska, Washington, Oregon,
California, Idaho, Colorado, South Dakota, Minnesota, and West Virginia. It is now found in
other parts of the world including Korea, Iran, and parts of China. There are no recorded
detections of this virus in fish from states in the MRB and it has not been found in Devils
Lake which is part of the Red River Basin (HBB).

Infectious Pancreatic Necrosis Virus (IPNV) has global distribution and has been found in
Idaho, New Mexico, South Carolina, Virginia, Pennsylvania, Alberta, Quebec, Newfoundland,
New Brunswick, Nova Scotia, and Prince Edward Island. IPNV was not detected in North
Dakota. It has not been identified in Manitoba during a Devils Lake study therefore has not
been found in the Red River Basin.

Infectious Salmon Anemia Virus (ISAV) was first detected in Norway and has since become
problematic in Scotland, the Faroe Islands, Chile, New Brunswick (Bay of Fundy), the
Northeastern U.S. (Cobscook Bay, Maine) and the Passamaquoddy Bay on the U.S. -
Canadian border. The virus has not been documented in either the MRB or HBB.

Spring Viremia of Carp Virus has been reported in fish from North Carolina, Wisconsin,
[llinois, Missouri, West Virginia, Washington, and Ontario, Canada, but not in North Dakota.

Viral Hemorrhagic Septicema Virus was first detected in the Great Lakes basin in 2003 and
appears to be restricted to the Great Lakes region from Wisconsin to New York State. To
date, VHSV has not been detected in the MRB or HBB.
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Distribution maps were included in the Transbasin Effects Analysis and serve as the basis for the
distribution of virus AIS in this analysis. Figure 2-1presents an update to the virus AIS from the U.S.
Fish & Wildlife database for the Great Lakes, Upper Mississippi, Pacific Northwest, Missouri and
Hudson Bay Basins. The updated distribution maps are based on the most currently available
information from the U.S. Fish and Wildlife National Wild Fish Health Survey Database. However,
as noted above, there have been no new detections of the AIS considered in this analysis since 2005.
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Figure 2-1 Virus Distribution Detection

LIFE HISTORY CHARACTERISTICS AND DISTRIBUTION

2-7



U.S. Department of the Interior

2.3.2 Bacteria

The bacteria taxonomic group from Table 2-1 is shown in Table 2-4.

Table 2-4 Bacteria AlS
Bacteria Renibacterium salmoninarum Bacterial kidney disease

Aeromonas salmonicida Furunculosis
Streptococcus faecalis Strep
Flavobacterium columnare Columnaris disease
Pseudomonas aeruginosa NA
Vibrio cholera Cholera
Edwardsiella spp. NA
Mycobacterium spp. e.g., tuberculosis or leprosy
Yersinia ruckeri Enteric redmouth disease
Escherichia coli E. coli
Legionella spp. e.g., Legionnaire's disease
Salmonella spp. Salmonella
Phoma herbarum NA

A summary of the bacteria AIS distribution from the Transbasin Effects Analysis is as follows:

Renibacterium salmoninarum has been identified in hatcheries along the west coast of North
America, in the Great Lakes region, and throughout the Appalachians north into the
Canadian Maritime provinces. One case of Bacterial Kidney Disease, caused by R.
salmoninarum, was reported in a common carp in Lake Traverse, South Dakota in the HBB
in 2011. Additional infections have been reported in a variety of fish from the MRB in
Montana, Wyoming, Colorado, Nebraska and Missouri.

Aeromonas salmonicida was first observed in Germany and has been reported from several
western and eastern states, none located within the HBB or the MRB. However pathogenic
Aeromonas spp has been reported in catfish in the Red River near Grand Forks.

Streptococcus spp. have been reported in cultured freshwater fish in the U.S., Japan,
Thailand, Indonesia, and South Africa but not in MRB or HBB.

Flavobacterium columnare has been identified in fish from several western states,
Wisconsin, and Manitoba. Additionally, it was found in catfish in the Red River near Grand
Forks, North Dakota and the Souris River providing evidence for the existence of F.
columnare in the HBB.

Pseudomonas spp. have a cosmopolitan distribution and are found commonly in nature.
Pseudomonas aeruginosa was isolated from sand and bathing water from West Grand and
Gimli beaches on Lake Winnipeg, part of the HBB.
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Vibrio cholerae is endemic to south Asia, Peru, and other warm regions of the globe;
however, outbreaks have also occurred in the United Kingdom, U.S., and Russia, where the
disease is not endemic.

Among the Edwardsiella spp., E. tarda is distributed worldwide while E. ictaluri is currently
confined to specific areas of the U.S. where catfish are reared. Edwardsiella tarda has been
detected in fish from Lake Traverse (South Dakota) and Manitoba waters in the HBB as well
as in fish from Rhode Island, Minnesota (Upper Mississippi River Region), South Dakota
(HBB), Kansas (MRB), and Arizona.

Mycobacterium spp have been found to be ubiquitous in the environment.

Yersinia ruckeri was first reported in Idaho then from hatcheries in Australia, the United
Kingdom, mainland Europe, South Africa, and Canada. In Canada, the disease has been
detected in British Columbia, Saskatchewan, Ontario, and Nova Scotia. Yersinia ruckeri was
identified in a black crappie collected from Lake Traverse, near the border of South Dakota
within the HBB. The current U.S. distribution includes Alaska, Washington, Montana, Idaho,
California, Arizona, South Dakota, Minnesota, Wisconsin, Michigan, Virginia, and New York.

Escherichia coli has been found to have global distribution and less virulent strains are part
of a healthy human gut flora. Densities of E. coli frequently exceeded the Manitoba Water
Quality Objective for recreation, therefore has been found in Manitoba, part of the HBB.

Legionella spp. are ubiquitous in natural and artificial waters worldwide including cooling
towers, hotel water systems, homes, ships, factories, respiratory therapy equipment,
fountains, misting devices, and spas.

Salmonella spp. have been found to be widely distributed in aquatic system. They were
isolated from sand and bathing water at West Grand Beach on Lake Winnipeg and most
probably caused stomach illness in swimmer in Manitoba, part of the HBB.

Distribution maps were included in the Transbasin Effects Analysis and serve as the basis for the
distribution of bacteria AIS in this analysis. Figure 2-2 presents an update to the bacteria AIS from
the US Fish & Wildlife database for the Great Lakes, Upper Mississippi, Pacific Northwest, Missouri
and Hudson Bay Basins. The updated distribution maps are based on the most currently available
information from the U.S. Fish and Wildlife National Wild Fish Health Survey Database. However,
as noted above, there have been no new detections of the AIS considered in this analysis since 2005.
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Figure 2-2 Bacteria AIS Distribution from the US Fish and Wildlife Database
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2.3.3 Mollusks
Table 2-5 shows the mollusks identified amongst the 39 AIS.

Table 2-5 Mollusk Species of Concern
Animalia Mollusks Dreissena polymorpha Zebra mussel
Dreissena rostriformis bugensis Quagga mussel
Potamopyrqus antipodarum New Zealand mudsnail

Mollusk distribution data summarized from the Transbasin Effects Analysis indicates the following:

New Zealand mud snails are endemic to New Zealand and have become naturalized over
much of the globe including the US and Canada. They are locally abundant in western U.S.
rivers (found in all western states) from six disparate invasion foci ranging from Oregon to
Montana to Arizona and although present are less common in the eastern US. The snails
have also been documented in British Columbia, Canada. NZMS were not detected in the
HBB or the upper Mississippi Region but had 111 documented occurrences in the MRB.
They have not been detected in North Dakota.

Zebra mussels were introduced to North America in the Great Lakes region and are now
common throughout the Mississippi River and the Missouri River. There are 164 records of
zebra mussels in the MRB and four records in the HBB. In the U.S. portion of the HBB. Zebra
mussels have been found in the Red River near Wahpeton, North Dakota, and in (Big)
Pelican Lake, Minnesota. Zebra mussels have not yet invaded the Pacific Ocean basin.

Quagga mussels are well established in the lower Great Lakes and their range was rapidly
expanding in North America, being observed in the Upper Mississippi region. There were
two documented detections in the MRB (Colorado), but none within the HBB or the Pacific
Ocean basin.

The Zebra and Quagga mussels have had rapid migration across North America in the past 20 years.
Quagga mussels appeared to be displacing zebra mussels in some areas, including southern Lake
Ontario, and may become the dominant dreissenid species.

Distribution maps were included in the Transbasin Effects Analysis and serve as the basis for the
distribution of mollusks AIS in this analysis. Figures 2-3 to 2-5 present an update to the mollusks
AlS from the USGS database for the Great Lakes, Upper Mississippi, Pacific Northwest, Missouri and
Hudson Bay Basins. The updated distribution maps are based on the most currently available
information from the USGS database on Non-indigenous Aquatic Species.
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Figure 2-3 Dreissena Polymorpha (Zebra Mussel) Distribution from the USGS Database
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Figure 2-4 Dreissena Rostriformis Bugensis (Qugga Mussel) Distribution from the USGS Database
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Figure 2-5 Potamopyrgus Antipodarum (New Zealand Mud Snail) Distribution from the USGS Database
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2.3.4 Parasitic Animals

Six different parasitic AIS are included in the AIS of concern as shown in Table 2-6.

Table 2-6 Parasite Animals
Parasites Polypodium hydriforme Intracellular parasitic Cnidarian
Myxobolus cerebralis Whirling disease
Actheres pimelodi Parasitic copepod
Ergasilus spp. Parasitic copepod
Icelanonchohaptor microcotyle Parasitic flatworm
Corallotaenia minutia Parasitic tapeworm

A summary of the distribution data for parasitic animals in the Transbasin Effects Analysis
indicated the following:

Polypodium hydriforme is widespread in North America having been found in the HBB and
Great Lakes. It also has been observed in the Upper Mississippi region and the Pacific Ocean
basin. The parasite has been found in the Black and the St. Clair Rivers, Michigan; the
Wabash River, Indiana; the Davis River, California; and the Osage River, Missouri. In Canada,
P. hydriforme has been identified in the Nelson River, the St. John River, the Saskatchewan
River, and the Winnipeg River.

Parasitic copepods with emphasis on Achtheres pimelodi and Ergasilus spp. Both A. pimelodi
and Ergasilus spp. are thought to have widespread distribution throughout North America.
Achtheres pimelodi is distributed east of the Rocky Mountains where sunfish and catfish are
found. A recent survey of fish from Manitoba and North Dakota waters found A. pimelodi
and Ergasilus spp. present in fish from both areas including the Red River basin. Ergasilus
cyprinaceus was found in Alabama, North Dakota, and Florida.

Myxobolus cerebralis has been found in the upper MRB including Montana and Wyoming
but has yet to be detected in North Dakota or Canada (Figure 2-6). Myxobolus cerebralis
has also been observed in the Great Lakes (Figure 2-6), but not in the Upper Mississippi
region. With the exception of rainbow trout, which are continually stocked into
Manitoba waters, susceptible fish species, such as salmonids, are absent or less common
in the Souris River, a subbasin of the HBB. Several species that are resistant to infection
by M. cerebralis or that are of unknown susceptibility are present in the HBB, including
lake trout, lake whitefish, shortjaw cisco, brown trout, and brook trout. Additionally, a
large swath of warm, turbid waterways lies between the naturally infected populations
of salmonids in western Montana and the stocked populations in the upper MRB in
eastern Montana and North Dakota.

Parasitic monogenes with emphasis on Icelanonchohaptor microcotyle and Corallotaenia
minutia. Icelanonchohaptor microcotyle has limited information on its distribution in the
MRB in North Dakota but has not been found in the HBB. The last I. microcotyle specimens
found were collected prior to 1980. Corallotaenia minutia specimens were collected in the
MRB in North Dakota in the 1970s and more recently in a black bullhead collected from the
La Salle River in Manitoba, part of the HBB.
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Distribution maps were included in the Transbasin Effects Analysis and serve as the basis for the
distribution of parasite AIS in this analysis. Figure 2-6 presents an information included in the data
bases for the the one parasite AIS from the US Fish & Wildlife database. It should be noted that the
databases have not been updated since 2013.
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Figure 2-6 Parasite AIS Distribution in the US
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2.3.5 Protozoa

Table 2-7 lists the protozoa identified as AIS of concern

Table 2-7 Protozoa
Protozoa Giardia lamblia Backpacker's diarrhea
Entamoeba histolytica NA
Cryptosporidium parvum Crypto
Ichthyophthirius multifiliis Ich or White spot disease
Ichthyophonus hoferi Lchthyophonosis

A summary of summary of the distribution of protozoans from the Transbasin Effects Analysis
indicated the following:

Giardia lamblia is common throughout North America, including in the MRB and HBB. One
notable outbreak in the HBB stemmed from a contaminated pool water slide in Winnipeg,
Manitoba in 1986. Shoal Lake and Deacon Reservoir, which supply water to the city of
Winnipeg, are tested annually for Giardia, resulting in few positive samples over the years.

Entamoeba histolytica is widely distributed worldwide with recorded outbreaks in the U.S,,
Sweden, Taiwan, Georgia, and Thailand, but outbreaks are less common in industrialized
countries.

Ichthyophthirius multifiliis is widely distributed in North America and throughout the world.
[t is more common in aquaculture settings than in the wild.

Ichthyophonus hoferi is widely distributed throughout the world. This protozoan has a
worldwide distribution and large epizootics of Ichthyophonus have occurred in Europe, the
U.S., and Japan.

Cryptosporidium parvum outbreaks have occurred in both the MRB and HBB and
occasionally occur throughout Canada and the U.S., including North Dakota. Shoal Lake and
Deacon Reservoir, that supply drinking water for Winnipeg, Manitoba, occasionally test
positive for this pathogen. Additional outbreaks occurred in Dauphin, Manitoba and a 2003
treatment failure in Lake Michigan resulted in the largest outbreak of cryptosporidiosis in
the U.S., occurring in Milwaukee, Wisconsin.

Myxobolus cerebralis has been found in the upper MRB including Montana and Wyoming but
has yet to be detected in North Dakota or Canada. Myxobolus cerebralis has also been
observed in the Great Lakes and the Pacific Ocean basin but not in the Upper Mississippi
region. Itis established in the Madison River, Montana.

A review of the available information indicated that no new distribution data beyond the
information in the Transbasin Effects Analysis was available for the protozoa AIS. Therefore, the
distribution of the protozoa is the same as presented in the Transbasin Effects Analysis as the data
bases have not been updates since 2013.
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2.3.6 Fungi and Cynobacteria

Table 2-8 identifies the fungi and cynobacteria of concern and analyzed in the Transbasin Effects
Analysis and assessed in this analysis.

Table 2-8 Fungi and Cynobacteria AlS of oncern

Fungi Branchiomyces spp. Branchiomycosis
Saprolegnia spp. Saprolegniosis or Winter fungus
Exophiala spp. Black veast
Phoma herbarum NA

Cyanobacteria Anabaena flos-aquae Blue-green algea
Microcystis aeruginosa Blue-green algea
Aphanizomenon flos-aquae Blue-green algea

A summary of the distribution findings for fungi and cyanobacteria from the Transbasin Effects
Report is as follows:

Branchiomyces spp. were endemic to Eastern Europe but have also been found in the U.S.
and worldwide.

Saprolegnia spp. are found in freshwaters worldwide. Outbreaks in fish farms have been
documented in the U.S., Norway, Chile, Japan, and Scotland.

Exophiala spp. are distributed worldwide. Exophiala dermatitidis, a human pathogen, was
isolated from dishwashers in the U.S., South Africa, Japan, Italy, Israel, Germany, Denmark,
Brazil, Belgium, Austria, Australia, and Slovenia

Phoma herbarum has a worldwide distribution and has been isolated from soil, water, food
and fish tissues. Outbreaks in fish have been recorded along the West Coast of North
America from Oregon to Alaska and in the Great Lakes region.

Anabaena flos-aquae, Aphanizomenon flos-aquae, and Microcystis aeruginosa have a
worldwide distribution and are ubiquitous in aquatic systems. The three cyanobacterial
species listed are widespread in North America and their presence has been documented in
the HBB, including Lake Winnipeg.

2.4 AIS LIFE HISTORIES

The Transbasin Effects Analysis provided detailed discussions of the life histories for the 39 AIS.
That information is considered still accurate, adequate, and relevant for this analysis.
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3.0 Uncertainty

Studies of, and predictions for, AIS transfer have inherent limitations and uncertainty. Chapter 4
presents a conceptual model for AIS transfer, including the sources of transfer, the transfer
pathways, potential transfer media, and receptors of concern. Each part of the AIS transfer model
has its own uncertainty. This chapter presents a summary of the uncertainties for AIS transfer. A
more detailed discussion of uncertainties was provided in the Transbasin Effects Analysis and in
Appendix M of the NAWS Supplemental EIS.

Detection Limitations - The lack of detection or documentation of an organism in the
receiving basin does not eliminate the possibility of its presence. It only means it was not
detected, which could be for a variety of reasons. For instance, organisms were not present
at the specific time and place of testing or were present but below the detection limits of the
analytical method.

Data Completeness Limitations - Comprehensive data and information regarding the
distribution of AIS in the HBB and surrounding basins are lacking. There have been few
systematic surveys for the majority of these AIS. Most of the available data on
presence/absence and distribution in publicly accessible databases and published literature
is largely anecdotal. In other words, a specific AIS happened to be found, but not as the
result of routine and comprehensive sampling.

Locating Data Sources - Even if an AIS has been detected and documented, the
documentation may not exist in reasonably accessible databases and literature. The
limitations on gathering data from the many potential sources of AIS data was described in
Chapter 2.

Uncertainty with AIS Transfer Pathways - There are many potential AIS transfer
pathways. Because aquatic systems are complex and local conditions are variable, it is
usually not feasible to determine the pathway through which an invasion occurs. Further,
little empirical information exists on the time lapse between introduction and
establishment for a specific invasive species in a particular location, making it still more
difficult to establish the pathway.

Uncertainty with Treatment Evaluations - There is limited data as to the fate of many AIS
in the proposed treatment systems since many AlS are studied much less than organisms
that affect human health.

History of Invasive Species and Environmental Impacts - Studying the history of
invasive species illustrates the uncertainty and challenges with predicting the likelihood
and consequence of an AIS transfer. The Transbasin Effects Analysis presents many case
studies of AIS invasion and documents how many invasive species have not had the
predicted impact on their new habitats.

Uncertainty with Economic Impacts - AIS related economic impacts would generally be
associated with a recreational or commercial fish stock. To assess the economic impact, an
AIS would have to have a measurable, population-wide impact on recreational or
commerecial fisheries. As discussed in the Transbasin Effects Analysis, historically AIS have
not generally had population level impacts. In addition, the economic measurement of those
impacts would involve comparison of pre-AlS and post-AIS conditions. It is challenging to
gather and then meaningfully compare such data. Finally, the Interbasin Effects Analysis
points out that the same recreational and commercial fisheries that exist in the HBB exist in
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the MRB and that AIS that currently exist in the MRB do not appear to be harming those
fisheries.

The conclusions of the Transbasin Effects Analysis regarding uncertainty are still considered valid.
Consequently, both the likelihood of transfer and the consequence of transfer are treated
qualitatively as opposed to quantitatively in this analysis.
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4.0 Biota Transfer

4.1 CONCEPTUAL RISK MODEL

A conceptual risk model was developed for the Transbasin Effects Analysis that characterizes the
linkages of potential sources of invasive microbes (e.g., transfer pathways) and ecological receptors.

Weather, animal transport, direct discharge, and diversion (project and non-project) pathways
were identified as factors in the Transbasin Effects Analysis, in support of the conceptual risk
model. For this analysis, further research was conducted to identify additional pathways that could
introduce invasive microbes to the receiving basin, such as existing or proposed water diversion
project.

This chapter presents an update of the Transbasin Effects Analysis conceptual risk model based on
the specific circumstances of the ENDAWS project. The information presented in this chapter will
help determine whether an additional project related pathway could increase the risk of transfer
over the existing anthropogenic and natural pathways.

Figure 4-1 presents a conceptual risk model. The model addresses the:

AlS of concern which are viruses, bacteria, mollusks, parasites, protozoa, fungi and
cyanobacteria.

Primary sources of AIS. These are the four main avenues by which AIS can be transferred
(weather related phenomena, animal discharge, direct discharge, intra and inter-basin
discharges).

Primary transfer pathways. Each primary source of AIS has a two or more specific transfer
pathways. For instance, animal discharge as a primary source includes the primary transfer
pathways of fish, birds and mammals.

Primary impacted media, which are the environmental media of surface soil, subsurface soil
and surface water.

Secondary impacted media refers to the HBB surface water. Some transfer pathways
directly affect the HHB surface water and some pathways use an intermediate pathway such
as surface soil.

Receptors of concern include the exposure route (ingestion, contact, or interspecies
competition) and which species would be impacted (aquatic microbes, invertebrates and/or
fish).
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Figure 4-1 Conceptual Risk Model

BIOTA TRANSFER
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4.2 BIOTA TRANSFER PATHWAYS

When various natural (weather, climate, animal discharge) and anthropogenic (direct discharge,
diversions) transfer pathways are discussed, it is important to understand the proximity of the HBB
in relation to other major watersheds. Figures 2-3 through 2-7 show the HBB in relation to the
other major watersheds adjacent to it (the MRB, the upper Mississippi, the Pacific Northwest, and
the Great Lakes Basin). Because all four of these basins share a boundary with the HBB, each poses
a potential transfer risk from natural and anthropogenic sources.

Biota transfer pathways that were analyzed in the Transbasin Effects Analysis included weather,
animal discharge, and direct discharge are not considered to have changed since that time and the
following Sections 4.2.1, 4.2.2, and 4.2.3 summarize the conclusions in that report. Interbasin and
intrabasin pathways were also evaluated as part of the Transbasin Effects Analysis and this analysis
has been updated with information regarding the existing pathways and information specific to the
proposed ENDAWS project.

4.2.1 Weather Related Transport

Weather related phenomena include natural weather events and climate change. Natural weather
events - such as storm events, major floods, and high winds - can provide natural pathways for
dispersal of invasive organisms across basin boundaries. During high water and flood events,
interbasin water exchange can occur through wetlands, rivers, and streams. The proximity of
infected waters to uninfected waters influences the probability of transfer and establishment of
invasive species (Davies et al. 1992; Ferguson et al. 2003).

Weather events could indirectly contribute to invasive species expansion by increasing habitat
disturbance. This disturbance could allow an opportunity for the establishment and/or spread of
existing invasive species (Burgiel and Muir 2010).

Climate change may cause dramatic regional changes including temperature increases and
droughts in the Prairie Provinces of Canada (Natural Resources Canada 2012). Several of the
pathogens and potential host receptors inhabit aquatic systems with specific physical conditions
(e.g., temperature, turbidity, water flow) that determine their distribution and abundance.
Therefore, climate change may become a source of chronic, non-Project related ecosystem
compositional changes in the HBB, the effects of which are difficult to predict.

4.2.2 Animal Transport

Animal transport can include transport by fish, waterfowl, and mammalian transport. Diffusive
dispersal of invasive species could occur with the often gradual intrabasin downstream or
upstream movement of introduced fish. This movement provides a mechanism for transferring
harbored pathogens and parasites. Factors that can limit diffusive dispersal include unsuitable
habitat, competing species, and physical barriers such as dams and fish screens. Fish transport is
presumably limited to intrabasin transport.

The receiving waters of the HBB contain important waterbird habitat that support large
populations of migrating and resident birds (Environment Canada 2012). Bensley et al. (2011)
examined the risk of transferring pathogens and parasites associated with the construction of a
water outlet connecting Devils Lake (a closed basin) in North Dakota to the Red River and Lake
Winnipeg in the HBB. They concluded that the risk of transfer by piscivorous birds was greater than
that posed by the outlet, which is not equipped with treatment mechanisms to prevent the
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movement of microorganisms. Likewise, the possibility of passive dispersal of AIS to the HBB,
especially via avian-mediated mechanisms, is an important non-Project pathway.

Invertebrate animals may also be transported by mammals. Some hardy invertebrates such as
gastropods and mussels may be transported on mud fixed to larger animals (e.g., mammals).
Vanschoenwinkel et al. (2008) observed the transfer of several species to new water bodies via
mud attached to wallowing wild boar (Sus scrofa) or in their feces. Seventeen viable invertebrate
species were isolated from mud samples; 10 viable species were isolated from feces. Similar results
were obtained in a separate study of the nutria (Myocastor coypus), an aquatic rodent native to
South America. In that study, more than 800 invertebrates represented by 14 different taxa were
retrieved from the fur of only ten individual nutria specimens in southern France (Waterkeyn et al.
2010). In addition, bacteria and protozoa are common inhabitants of the gastro-intestinal tract of
mammals and they may be released in the manure of livestock and wildlife. (Pachepsky et al. 2006).

Whether attached directly to animals or via their manure, mammalian transport may represent an
important pathway for organism dispersal and interbasin transfer. Considering the large, shared
boundary between the MRB and HBB, animal transport can contribute to interbasin AlS transfer.

4.2.3 Direct Discharges

4.2.3.1 Maritime Commerce - Ballast Water, Hull/Anchor/Superstructure Fouling

The release of invasive species from shipping ballast tanks has been one of the most important
pathways for introducing non-native species into aquatic systems. The HBB contains a single major
navigable waterway: the Port of Churchill, located on the west coast of Hudson Bay. The Port of
Churchill is Canada’s only Arctic seaport (Port of Churchill Hudson Bay Port Company 2012).
Therefore, ballast water discharge does not generally represent a direct link between the HBB and
adjacent basins. Rather, this pathway has the potential to transfer biota to systems such as the
Great Lakes with subsequent transfers to adjacent basins via other pathways.

Invasive species can also be transported from native waters by attaching themselves to hulls,
anchors and exterior surfaces. Once a vessel moves to a separate basin, an organism can release its
larvae into the non-native water or the organism itself can become dislodged and released into non-
native waters.

4.2.3.2 Trade Organisms - Pets/Aquariums/Aquatic Plants

The majority of species available in pet stores and nurseries are non-native in the regions of retail
sale. Unwanted species are often released into natural habitats rather than handling them properly
and safely. In addition, aquarium water is generally disposed of improperly, which can result in the
introduction of aquatic species, including viruses and other pathogens (LSWG 2009).

At least 12 species of exotic plants and animals have been introduced into the Great Lakes region as
aresult of aquarium releases (Kerr et al. 2005). In addition, the aquarium trade is likely responsible
for the introduction of several bivalve diseases in the northern hemisphere. Even a small amount of
biomass can distribute potential disease agents including viruses, bacteria, and protozoa. However,
since many aquarium species are raised at warmer temperatures, the majority of establishments in
the wild occur in tropical and sub-tropical zones (Minchin 2007).

Water gardening can result in the introduction of invasive aquatics. Many gardens utilize exotic
plants, fish, reptiles, and invertebrates, which can escape into the natural environment. Water
gardens that occur in areas prone to flooding pose the greatest risk, as invasive species are more
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likely to be released during flood events. Like the pet and aquarium trade, improper disposal of
unwanted species into storm sewers, ditches, or waters could result in an introduction (LSWG
2009).

4.2.3.3 Fishing and Aquaculture — Live Bait/Aquaculture Facilities/Stocking & Hatcheries

Anglers and commercial fishers could potentially transfer invasive species via boats and equipment.
Invasive species can accumulate on nets, waders, lures, anchors, boat hulls and trailers, livewells,
bilges, motors, and other equipment. Some invasive species can survive for long periods in boat
livewells. The release of livewell and bilge contents can lead to invasive species transfer when boats
are transported.

Aquaculture is the practice of farming aquatic organisms such as fish, crustaceans, mollusks, and
aquatic plants. Populations of organisms are cultivated under controlled and often crowded
conditions in either land-based facilities or cage operations within natural and man-made
waterbodies. Cultivated species are not usually native to the area and/or waters where they are
bred and raised. Historically, the popularity of raising non-native species increased as
transportation became more frequent and reliable (Minchin 2007).

Invasive organisms often displace native species by outcompeting them for space and other
resources. Farmed fish may also carry diseases not found naturally in some aquatic habitats. Wild
fish and other aquatic organisms may therefore exhibit vulnerability due to their lack of natural
disease resistance (NMFS and Service 2005).

Private, public, and tribal agencies stock waterways with hatchery fish in an effort to enhance sport
and commercial fishing. Stocking may result in the accidental introduction of invasive species to
aquatic ecosystems, but the risk is reduced if preventative measures are implemented. However,
certain life history characteristics allow some species to survive and pass into non-native waters
even when stocking is managed to prevent transfer. Transfer can also occur via contaminated gear,
stocking water or in the stomach of stacked fish.

4.2.3.4 Water Recreation

Water recreation activities involving boats, water skis, wake boards, wake surfboards, pull ropes,
and personal flotation devices have the potential to transfer non-native hitchhikers, such as larvae
or algae if not cleaned or dried properly (LWSG 2009). Recreational boaters represent an important
secondary transfer pathway for invasive species. For example, recreational boaters using the
Rideau Canal are widely considered the source of zebra mussels from the Great Lakes to the Rideau
River (Kerr et al. 2005). Tournament anglers who transport their boats over large geographic
distances may pose greater transfer risk than recreational boaters. The growth of boating activities
such as wake boating increases the likelihood of interbasin transfer as these recreational boats are
trailered between basins.

4.2.4 Inter and Intrabasin Diversions

Major water diversion projects, both across continental divides and those that divert water
between sub-basins of the same oceanic drainage basins, are not unique and have the potential to
transport invasive species across drainage basins. Narrowing the geographic reach, there are many
water transfer projects throughout the north-central portion of North America. In general, these
projects have been in existence for several decades (Interbasin Water Transfer Projects in North
America, NDSWC, February 22, 2006).
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Considering specific country practices in North America, more streamflows are diverted out of their
basin of origin in Canada than any other country in the world. The average rate of interbasin
transfer flow in Canada is reported to be about 156,000 cfs, which is more than 6 times greater than
the United States with a transfer rate of 25,000 cfs (Record of Decision for the Northwest Area
Water Supply Project Final Supplemental Environmental Impact Statement, Bureau of Reclamation,
August 21, 2015). There are 62 diversion projects developed across Canada, with seven of those in
Manitoba.

There are many interbasin water diversion in the US and Canada, many of which are located in the
region of the Project. In addition to constructed diversions, it is also possible for basin divides to
naturally overflow during flood conditions. Regional interbasin and intrabasin project were
described and evaluated in the Transbasin Effects Analysis and are summarized in this section.
Most of the projects are considered interbasin projects, except for the Devils Lake Outlet, which is
an intrabasin project in that it connects a portion of the HBB that had been historically isolated to
downstream portions of the HBB.

The Traverse Gap near the South Dakota and Minnesota borders is an ancient river channel
occupied by Lake Traverse (in the HBB), Big Stone Lake (in the Mississippi Basin), and the valley
connecting them at Browns Valley, Minnesota. It is a unique valley in that it is crossed by a low
continental divide. The floor of Browns Valley is flat, which allows water of one basin to flood
across the continental divide in times of high water. While the natural state of the area has been
altered by a dike and control structures on the two lakes, interbasin flooding between basins still
occurs without any biota controls (Spalding, 2000).

The Saint Mary River Diversion and the Milk River Diversion are part of the Milk River Unit. The
Saint Mary River diversion diverts water from the Saint Mary River (a tributary of the
Saskatchewan River, which in turn flows into the Nelson River, and then into HBB) into the Milk
River, which flows into the upper Missouri River and eventually into the Gulf of Mexico. It was
constructed in 1915 for the primary purpose of irrigation at a capacity of 650 cfs. It also
supplements the municipal supply from the Milk River for the City of Havre, Montana. There are no
biota transfer controls in place to prevent the spread of aquatic organisms between basins.
Because the diversion canal is designed with drop structures, it is a physical barrier for macrobiota
(i.e. fish) directly from the MRB to the HBB (Interbasin Water Transfer Projects in North America,
NDSWC, February 22, 2006).

The Milk River Diversion diverts water from the Milk River, where it loops into Alberta, and puts
that water back into a series of irrigation canals to supply water for irrigation systems that
eventually feedback into the Saskatchewan River system. The connection is partly natural but was
enhanced (dredged and maintained) from the late 1970’s through the 1990’s, with a capacity
thought to be less than 25 cfs. The connection likely only exists for part of the year, during wet
years, but it appears to allow biota transfer in either direction. There have never been biota control
mechanisms in place (Interbasin Water Transfer Projects in North America, NDSWC, February 22,
2006).

The Western Area Water Supply Project pumps Missouri River water throughout the service area in
northwestern North Dakota via a buried pipeline network. Part of this project’s service area in
Divide and Burke Counties lies within the HBB. Project water is treated at the Williston Regional
WTP with conventional treatment supplemented with UV disinfection to meet Safe Drinking Water
Act standards. The project has been constructed in a series of phases with the first five phases
completed and phase 6 to begin construction in 2020. The portions of the project that served the
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project’s service area in Divide and Burke Counties with the HBB were included in the first two
phases and were operational in 2013.

Devils Lake, in northeast ND, is a terminal lake in the Devils Lake basin, a sub-basin of the Red River
basin within the HBB. Water leaves Devils Lake through evapotranspiration or when its elevation is
high enough to overflow the basin’s boundary. Over the course of the last several decades, water
levels within the Devils Lake basin have been rising due to unprecedented precipitation.

A west end outlet from Devils Lake to the Sheyenne River was constructed by the State of North
Dakota in the early 2000’s and expanded in 2010. The maximum capacity is 250 cfs. In response to
rapid increases in lake levels, the State built an additional outlet in 2012 on the east side of Devils
Lake, with a maximum capacity of 350 cfs. The combined operating capacity of both the east and
west outlets, which serve as intrabasin diversions, is 600 cfs.

Both the east and west outlets from Devils Lake flow through course mesh screens and rock and
gravel filters for control of potentially invasive species of macrobiota.

NAWS is a regional water system serving much of north central North Dakota, including the City of
Minot and numerous communities and rural water districts, with Missouri River water from Lake
Sakakawea. The water system has a capacity of 27 million gallons per day, or approximately 42 cfs.

As the water travels north from Lake Sakakawea in a buried pipeline, it will cross the continental
divide from the MRB to the Souris River basin, a sub-basin of the HBB. The water will be treated
along the pipeline route and prior to the continental divide in a biota water treatment plant. The
biota water treatment plant is being designed to include conventional treatment with dissolved air
flotation, granular media filtration, ultraviolet light disinfection, and chlorine disinfection.
Additional treatment will occur at the Minot conventional water treatment plant to meet Safe
Drinking Water Act standards prior to distribution to the NAWS users.

In contrast to the federal RRVWSP discussed and evaluated in Reclamation’s Transbasin Effects
Analysis, the currently proposed State RRVWSP is a State and local project developed by the State of
North Dakota by and through Garrison Diversion. The project will draw up to 165 cfs of Missouri
River to supplement municipal, rural, and industrial water supplies in central and eastern North
Dakota. The state-led RRVWSP water will be pumped in a buried pipeline from the Missouri River
near Washburn, North Dakota to a hydraulic break tank near the project high point, and then flows
by gravity in a buried pipeline to the Sheyenne River above Lake Ashtabula. Lake Ashtabula serves
as a regulating reservoir, from which the water enters the lower Sheyenne and Red Rivers where
the water can be used by project users.

The State RRVWSP involves the transfer of water from the MRB to the HBB. RRVWSP water will be
treated with sand/grit removal and chlorination, providing 3-log Giardia inactivation and 4-log
virus inactivation, before crossing the continental divide between the MRB and HBB. The sand/grit
removal will also remove 95% of particles 100 microns or larger, which includes several of the AIS
considered in this report. A draft permit has been issued by the North Dakota Department of
Quality (Permit No. ND0026964).

4.3 POTENTIAL ECOLOGICAL RECEPTORS

Ecological receptors represent vulnerable species that could be adversely affected by infection
(host; direct effect) or organisms that would suffer from a change in conditions caused by a
transbasin movement of a non-indigenous species (e.g., loss of food source prey for a commercially

4-7



U.S. Department of the Interior | RISK AND CONSEQUENCE ANALYSIS

valuable fish species; indirect effect). Susceptible host species in the receiving basin were identified
from scientific literature and other data sources in the Transbasin Effects Analysis are listed in
Table 4-1. This list does not include all potential ecological receptors that could be indirectly
affected by the introduction of AIS.

Table 4-1 Potential Ecological Receptors of Concern in the Hudson Bay Basin
CRITERIAA
RECREATIONAL/
SPECIAL COMMERCIAL SUSCEPTIBLE TO AIS

COMMON NAME SCIENTIFIC NAME | STATUS VALUE EVALUATED
Brook Trout Salvelinus fontinalis No YesCAUS. BKD, whirling disease
Brown Bullhead Ameiurus nebulosus No YesCAUS. Edwardsiella infections, VHSV
Brown Trout Salmo trutta No YesCAUS. BKD, Ichthyophopthirius

multifiliis, ERM, furunculosis,
[HNV, ISAV, VHSV, whirling
diseaseb

Channel catfish Ictalurus punctatus  No YesCAUS. CCV, columnaris disease,
Edwardsiella infections, ERM,
Exophiala spp., I. multifiliis,
furunculosis, Saprolegnia spp.,

VHSV
Common Carp Cyprinus carpio No YesCAUS. BKD, furunculosis, SVCV,
VHSV
Chinook Salmon Oncorhynchus No YesUs BKD, columnaris disease,
tshawytscha ERM, furunculosis, IHNV,

ISAV, Saprolegnia spp., VHSV,
whirling disease¢

Crappie Pomoxis spp. No YesCAUS. Columnaris disease,
Edwardsiella

infections, ERM, VHSV

Fathead Minnow Pimephales No YesUs Furunculosis, VHSV
promelas

Lake Sturgeon Acipenser ECA YesCAUS. Polypodium hydriforme
fulvescens
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CRITERIAA

RECREATIONAL/
COMMERCIAL

SPECIAL SUSCEPTIBLE TO AIS

COMMON NAME

SCIENTIFIC NAME

STATUS

VALUE

EVALUATED

Lake Trout Salvelinus SC YesCAUS. BKD, Exophiala spp.,
namaycush furunculosis, ISAV, IPNV,
Phoma herbarum, VHSV,
whirling diseased
Lake Whitefish Coregonus No YescCA Furunculosis, VHSV, whirling
clupeaformis diseased
Lake Winnipeg Physa DD¢A No Zebra mussel, quagga mussel,
Physa Snail winnipegensis New Zealand mudsnail
Largemouth Bass Micropterus No YesCAUS. Edwardsiella infections, VHSV
salmoides
Mapleleaf mussel Quadrula quadrula  SCC¢A No Zebra mussel, quagga mussel,
New Zealand mudsnail, any
pathogens that impact the
mussel’s fish host (catfish)
Muskellunge Esox masquinongy No YesCAUS. VHSV
Northern Pike Esox Lucius No YesCA,U.S. Furunculosis, SVCV, VHSV
Rainbow Trout Oncorhynchus No YesCAUS. Furunculosis, ISAV, VHSV,
mykiss whirling disease
Sauger Sander canadensis No YesCAUS. Furunculosis, columnaris
disease, VHSV
Shortjaw Cisco Coregonus TCA No Zebra mussel, quagga mussel,
zenithicus New Zealand mudsnail,
whirling diseased
Smallmouth Bass Micropterus No YesCAUS. Furunculosis, VHSV
dolomieu
Walleye Sander vitreus No YesCAUS, ERM, furunculosis, columnaris
disease, VHSV
White Bass Morone chrysops No YesCAUS. VHSV
White Sucker Catastomus No YesCAUS. VHSV
commersoni

BIOTA TRANSFER
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CRITERIAA

RECREATIONAL/
SPECIAL COMMERCIAL SUSCEPTIBLE TO AIS
COMMON NAME SCIENTIFIC NAME | STATUS VALUE EVALUATED

Yellow Perch Perca flavescens No YesUs Columnaris disease,
furunculosis, VHSV
Notes:

4 Criteria pertain only to fisheries and organisms falling within the U.S. portion of the HBB (U.S. HUC-2
Souris-Red-Rainy Region) and the Province of Manitoba.

b partial resistance, clinical disease rare or only develops at high parasite doses

C susceptible, clinical disease common at high parasite doses but greater resistance is seen at low parasite
doses

d susceptibility is unknown or unclear at this time due to conflicting reports or insufficient data

€ highly susceptible; clinical disease common

DD Data Deficient

SC Species of Concern, Montana Department of Fish, Wildlife and Parks
T Threatened Species

E Endangered Species

CA Canada (Manitoba)
U.S. United States (North Dakota, South Dakota, and Minnesota)

Information in this table was reviewed as part of this analysis and no changes were considered
necessary.
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5.0 Biota Water Treatment Option Analysis

5.1 BIOTA TREATMENT PROCESSES

This chapter presents a summary of four BWTP options, the level of treatment achieved, and how
residuals would be handled in each option. Treatment processes selected vary from basic sand/grit
removal and free chlorine disinfection to conventional and enhanced water treatment designs that
include additional physical removal and inactivation of biological pathogens. Table 5-1 provides a
summary of the treatment options and their respective purposes. Table 5-2 presents a summary of
the treatment processes associated with each option.

Table 5-1 Treatment Capabilities for Various Options
CAPABILITIES OF BIOTA TREATMENT PLANT
Biological Removal Biological
OPTION PURPOSE Inactivation
Macro-organisms (greater than 100 Sand/Grit Removal Chlorine
microns) and Primary Biological (macro)
Constituents
2 Macro-organisms (greater than 100 Sand/Grit Removal UV, Chlorine
microns) and Primary Biological (macro)
Constituents
3 Macro-organisms, Primary Coagulation/Flocculation, UV, Chlorine
Biological Constituents and Natural Sedimentation, and
Organic Matter Granular Media Filtration
4 Macro-organisms (greater than 100 Sand/Grit Removal UV, Chlorine
microns), Primary Biological (macro),
Constituents, and Natural Organic Coagulation/Flocculation,
Matter and Membrane Filtration
Table 5-2 Treatment Processes for Various Options

BIOTA TREATMENT OPTION

TREATMENT PROCESS

Main Process

Intake Fine Screening | [ [ [
Sand/Grit Removal ] | |
High-Rate Sedimentation [
Media Filtration [
Membrane Filtration u
UV Disinfection | | ]
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BIOTA TREATMENT OPTION

TREATMENT PROCESS

Chlorine Disinfection [ ] [ [ [

Residuals Treatment

Solids Equalization | [
High-Rate Sedimentation [ [
Residuals Lagoon [ [

Process flow diagrams for the four biota treatment options are shown in Figure 5-1; brief
descriptions of each option follow in this chapter. Option 1 is the most basic biota treatment option.
Options 2, 3, and 4 include UV disinfection as well as additional pretreatment processes to improve
the effectiveness of AIS removal. As the biota treatment options progress, additional levels of
treatment capabilities are added. The treatment options are discussed in further detail in the
following sections.

Figure 5-1 Biota Water Treatment Options
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Figure 5-2 is from the Transbasin Effects Analysis and shows the relative size of various AIS. The
proposed sand/grit removal process would remove particles above 100 microns as described
above. The proposed filtration process would remove particles above the 10-micron size. The
proposed membrane filtration would remove particles above the 0.001- to 0.1-micron size.

Figure 5-2 Relative Size of AIS

5.2 OPTION 1 - DISINFECTION

Option 1 provides water treatment through sand/grit removal and chlorine disinfection for
removal of AIS. Sand/grit removal physically separates macro-organisms and fine material from the
inflow before continuing to chlorine disinfection. Removing macro-organisms such as mollusks and
mud snails reduces the chlorine demand as well as time required to maintain the treatment
equipment. The chlorine disinfection process is designed to meet 3-log Giardia and 4-log virus
inactivation. Chlorine disinfection provides both the log-inactivation credit and disinfectant
residual to reduce the opportunity for re-growth of organisms in the pipeline.

5.2.1 Sand/Grit Removal

Sand/grit includes sand, gravel, or other heavy solid materials that have a higher density than
water, which enables it to be physically separated from the raw water inflow. Sand/grit removal
can be achieved through several means, the most common of which are with hydraulic settling,
aerated grit chambers, mechanical-forced vortex units, and gravity-forced vortex units. Due to the
ability to achieve higher removals of smaller particles only vortex removal processes were
considered for this project. A mechanical-forced vortex unit uses a paddle to create a vortex that
separates sand/grit from the raw water. Gravity-forced units have no moving parts; they passively
split the sand/grit from inlet flow using a pressure drop applied over a stack of cones providing a
high surface area. Both mechanical forced and gravity forced vortex units have been used for
sand/grit removal at water production facilities. To enhance the capture and removal of AIS of
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concern, the sand grit system has been designed to remove 95 percent of all particles with a specific
gravity greater than 2.1 and size greater than or equal to 100 microns. This conceptual design has
been developed using the gravity-forced vortex units selected as the basis of design to achieve the
greatest removal through either settling or adsorption of AIS on to the sand/grit particle for
removal. Once removed, the sand/grit is pumped to a classifying unit where it is washed, cleaned,
concentrated, and dewatered. Dewatered grit is typically collected in a roll-off dumpster and
trucked to a landfill. A landfill in the MRB would be used for this application.

5.2.2 Chlorine Disinfection

Free chlorine disinfection will be the primary disinfectant in this option to meet the targeted
inactivation. The chlorine disinfection system proposed for the State RRVWSP relies upon a
combination of contact basins and pipeline volume to achieve the targeted chlorine residual contact
times. For the ENDAWS alternatives, the target chlorine contact times will be achieved only through
contact basins. At the discharge of the contact basins, ammonia will be added to consume the free
chlorine and generate chloramines. Chloramines are a more stable chlorine residual, and
eliminating free chlorine significantly reduces potential disinfection by-products (DBP) formation.

This option provides basic disinfection with 215 minutes of free chlorine contact time at an
expected residual of 3.0 mg/L in a serpentine disinfection contact basin with a baffling factor of 0.8,
which calculates to a cT of 516 mg-min/L. A cT of 516 mg-min/L is required to achieve greater than
3-log removal/inactivation of Giardia, as well as provide greater than 4-log removal/inactivation of
viruses. Free chlorine disinfection is followed by ammonia addition to form chloramines.

5.2.3 Residual Chlorine

A chlorine residual will be maintained entering the transmission pipeline for this Option 1 and all
subsequent biota treatment options discussed in Chapter 5 (Options 2, 3, and 4). Furthermore, a
detectable residual may be present throughout the water delivery pipeline in all options. Prior to
the transferred water entering the receiving natural water source, any remaining disinfection
residual will be quenched and removed by the State RRVWSP. This is accomplished using a
quenching chemical, sodium bisulfite. Additional chemical feed and storage systems will be
required at the discharge location to achieve proper quenching of the disinfectant residual before
discharge.

5.3 OPTION 2 - ENHANCED DISINFECTION

Option 2 is an enhanced disinfection process, including sand/grit removal and UV light irradiation
(UV) and free chlorine disinfection and chloramine formation. UV is an effective disinfection
process that provides significant inactivation of Giardia, Cryptosporidium, and other chlorine
resistant AIS with minimal DBP formation. It provides system flexibility by decreasing the
necessary chlorine contact time due to its efficacy at Giardia inactivation compared to the sole use
of chlorine (Option 1). Unlike chlorine disinfection, UV disinfection is not as effective against
viruses at typical UV dosages and does not provide a disinfection residual in the effluent. Post UV
chlorine application is necessary to establish a residual in the transmission pipeline. Virus
inactivation is possible using UV disinfection, but at the cost of significantly increasing energy usage
by an approximate factor of three. Therefore, the UV system will not be designed for virus
inactivation. The UV and chlorine disinfection systems are designed for a peak flow of 107 mgd.

5.3.1 UV Disinfection

The UV system capacity is designed to provide a dose of 40 m]J/cm2 at a peak flow of 107 mgd. UV
dose requirements are selected in order to achieve greater than 3-log removal/inactivation of
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Giardia based upon tables provided by the EPA. In addition, the UV system has been designed to
achieve 4-log removal/inactivation of Myxobolus cerebralis (Hedrick 2007, Hedrick 2008, Hedrick
2012). In order to provide consistent pathogen removal capabilities, the maximum capacity of the
UV system designed for Option 2 is also proposed as the UV system for Options 3 and 4.

5.3.2 Chlorine Disinfection

UV disinfection is followed by chlorination in a contact basin, which provides the log-inactivation of
viruses that is not achieved in the UV reactors. The additional disinfection/AIS removal provided by
UV reduces the Giardia log-inactivation potentially required by the chemical chlorine disinfection
alone. In accordance with a conservative approach, the same disinfection contact basin (DCB)
design for the chlorine disinfection described in Option 1 will be used in Option 2 as well to provide
full disinfection redundancy to the UV system. As with Option 1, this treatment design provides a
calculated cT of 516 mg-min/L based on 215 minutes of free chlorine contact time in a serpentine
disinfection contact basin with a baffling factor of 0.8 at an expected residual of 3.0 mg/L. Following
chlorine disinfection, ammonia is fed into the chlorinated water stream to form chloramines before
entering the transmission line.

Enhanced disinfection consisting of UV irradiation followed by chlorination is also proposed as the
disinfection/AIS inactivation process for Options 3 and 4.

5.4 OPTION 3 — CONVENTIONAL TREATMENT

Option 3 consists of coagulation, flocculation, high-rate sedimentation, and filtration (granular
media filtration (GMF) considered as a representative process) followed by advanced disinfection
processes (UV irradiation and chlorination) for AIS removal.

5.4.1 Coagulation/Flocculation

Removal of total organic carbon (TOC), turbidity, and AlIS of concern in the treatment process
begins with the addition of a coagulant - such as aluminum salts, ferric chloride and/or polymer -
mixed in a rapid mix chamber. Rapid mix is followed by flocculation with vertical shaft equipment.
This allows for AIS of concern to be attached to the particles being formed so that removal can be
enhanced through sedimentation and filtration.

5.4.2 High-Rate Sedimentation

Alarge percentage of the flocculated particles are then removed in a sedimentation basin equipped
with plate settlers, where the floc meets the plates and sluffs off to the bottom of the basin. The
basin is equipped with a solids removal system, such as a hose-less vacuum system, that removes
settled solids accumulated at the bottom of the basin. The pre-treatment process is optimized to
remove as much natural organic matter and AIS of concern, particulates, and other solid material as
possible. The use of a coagulant results in additional solids generation and disposal. Plate settlers
are a type of high-rate sedimentation and an option to conventional gravity sedimentation. Plate
settlers are a proven technology with many successful installations in North Dakota drinking water
treatment plants.

5.4.3 Media Filtration

Most surface water treatment facilities in the U.S. generally include a filtration process, such as GMF
or cloth media filtration (CMF). Filtration has the benefits of removing a significant percentage of
algae, sediment, AIS of concern, and other inorganic and organic particles from the surface water
source.
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GMF is the process of removing suspended solids passing water through a porous granular
medium. The removal of particles is performed by several mechanisms: sedimentation,
interception, diffusion, and straining. The use of multiple stratified layers of media with increasing
density and decreasing size removes larger solids near the bed top and smaller solids further down
the filter bed. Filtration is commonly the final polishing step in the conventional water treatment
process. It is designed to meet final treated water turbidity limits. GMF meets the requirements of
USEPA drinking water regulations for achieving log-removal credits for Giardia and viruses,
allowing for removal credits ahead of disinfection and a reduction of required inactivation from the
disinfection processes.

The GMF process provided for Option 3 is dual media filtration. Dual media filtration is proven to
have high particle removal and filtered water quality. Dual media filtration typically uses a
combination of sand and carbon media (anthracite or granular activated carbon (GAC)) with
support media and underdrains at the base of the filter bed. This form of conventional media
filtration is widely used in North Dakota for drinking water treatment and has been a standard
drinking water treatment process in the U.S. for decades. Granular media filters provide good
removal of particles, AIS of concern, and eliminate the potential shielding issue of particulates and
organics associated with undesirable microbes. Properly operated GMF systems can be expected to
produce a filtered water turbidity of less than 0.3 nephelometric turbidity units (NTU). The
filtration process results in a gradual accumulation of entrapped solids within the granular media,
which require intermittent removal by means of a filter backwash cycle. This cycle typically
comprises both air scour and water wash phases to effectively loosen and flush out the retained
solids.

CMF utilizes an engineered cloth media made from thick pile fibers. The fibers provide filtration
over the surface area and depth of the media. Historically, this process has been used solely in
tertiary wastewater treatment processes for the removal of phosphorus and solids in stormwater
and wastewater systems. Recently, select manufacturers have begun producing cloth media
filtration process units designed for primary wastewater treatment applications. One significant
disadvantage of cloth filtration for biota treatment is that no credit is currently given for log-
inactivation of the constituents targeted in this treatment unit. CMF vendors indicate that data is
available and could be submitted to regulatory agencies to receive the log-removal/inactivation
credits. CMF system have shown to have the capability of achieving effluent levels of less than 1
NTU.

Backwash water and solids captured from the sedimentation basin are further concentrated by a
side stream plate settler sedimentation basin. The overflow from the sedimentation process will be
returned to the head of the plant. The underflow from the sedimentation process will flow by
gravity to a lagoon for decanting. The thickened solids in the lagoon are trucked offsite to the
nearest landfill in the MRB. Decanted water from the lagoon is also pumped back to the head of the
plant.

5.4.4 UV and Chlorine Disinfection

As with Option 2, enhanced disinfection consists of UV disinfection followed by chlorination in
contact basins. UV disinfection supplements the filters upstream by adding to the
removal/inactivation of Giardia, and chlorine disinfection provides the log-inactivation of viruses
and AIS of concern that are not achieved by the UV reactors.

Given the additional removal/inactivation of Giardia provided by filtration, the UV system is not
required to provide the same dose required in Option 2. The UV system is being designed to
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provide the same 40 m]/cm? identified in Option 2 in order to provide the Giardia
removal/inactivation necessary in the unlikely event that the entire filtration process needs to be
bypassed. Although the UV system is designed for 40 m]/cm?, it would operate at 25 mJ/cm? if the
filtration process remains effective. The system would be designed to increase the UV dose to 40
m]/cm? if water quality monitoring (i.e. turbidity or ultraviolet transmittance (UVT)) indicates
limited filtration functionality.

The additional water treatment and disinfection provided by UV reduces the Giardia log-
inactivation and AIS removal potentially required by the chemical chlorine disinfection process.
The serpentine contact basin included in this option is like that of Option 1, with the main
difference being a smaller capacity and lower baffling factor as a lower contact time is necessary in
this option due to the Giardia removal provided by filtration and the inactivation provided by the
UV disinfection process. This option provides basic disinfection with 20.2 minutes of free chlorine
contact time in a basin with a baffling factor of 0.66 at an expected residual of 1.0 mg/Lin a
serpentine disinfection contact basin with a calculated cT of 13.3 mg-min/L. Although the target
chlorine residual is only 1.0 mg/L, the same chlorine storage capacity and transfer capacity is being
assumed as for Options 1 and 2. Following chlorine disinfection, ammonia is fed into the
chlorinated water stream to form chloramines in similar fashion to Option 1.

5.5 OPTION 4 - ADVANCED TREATMENT

Option 4 involves sand/grit removal, coagulation, flocculation, and membrane filtration followed by
an enhanced disinfection process as defined in Option 3. The process begins with sand/grit removal
to help protect the membranes followed by the addition of coagulant(s) in a rapid mix chamber and
flocculation to form pin floc. The coagulant is added with enough time to form pin floc that is not
large enough to settle but can be easily removed by the membrane. The pin floc increases organic
matter removal by the membranes and can also improve flux through the membrane. As is the case
with Option 3, the use of a coagulant and a filtration process that will be backwashed requires
solids separation and disposal. The membrane process is also an effective barrier for the removal of
AIS of concern.

5.5.1 Membrane Filtration

Membrane treatment technologies may be used for particulate or dissolved constituent removal
from drinking water, depending on the membrane pore size and material used. Microfiltration (MF)
and ultrafiltration (UF) membrane systems, which have pore sizes in the range of 0.1 um and 0.01
um, respectively, are used for particulate removal, but do not remove dissolved constituents such as
dissolved organic carbon (DOC), hardness, salts, taste and odor compounds, and organic chemicals
without the addition of coagulations ahead of the membranes. Pretreatment of low-pressure
membrane feedwater is required for source waters that commonly have elevated turbidity or TOC
levels. Prior to the MF or UF membranes, the pretreatment processes of coagulation and
flocculation will create pin floc enhancing the ability of the membrane system to capture larger
sized particles. Membrane filtration systems are very effective barriers against microorganisms
such as Giardia as well as many of the AIS of concern identified in this study. Ultrafiltration
membranes typically remove particles, sediment, algae, protozoa, bacteria, AIS of concern, and
viruses. Each individual membrane product, dependent on supplier and model, is certified for a
specific log-removal/inactivation of both Giardia and viruses.

MF and UF systems typically operate at trans-membrane pressures of 8 pounds per square inch
gauge (psig) to 30 psig and are thus classified as low-pressure technologies. Typical average flux
rates are in the range of 30 to 70 gallons per square foot of membrane surface per day (gfd) for
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polymer-based membrane systems; however, ceramic membrane systems may have flux rates of
100 gal/ft2-d or more. Overall recovery from low-pressure membrane systems is typically 90 to 95
percent depending on membrane material and configuration and source water quality. Because
low-pressure membrane filtration provides an absolute barrier to particulates based on membrane
pore size and integrity, filtered water turbidity of less than 0.1 NTU is readily achieved.

There are two primary types of membrane systems used in water treatment, pressurized and
submerged. Submerged configurations use open basins to house racks of membrane modules and
drive water through the membranes using the static pressure provided by the water column in the
basin and use of a vacuum pump. These submerged membrane systems are best used in waters
with high solids loading rates. Their use, however, is limited due to the need to operate at
atmospheric pressure. This factor reduces flexibility of the membrane system to adjust pressure for
situations such as process upsets, a change in inlet water quality, or other changes in plant
operation.

In comparison to submerged systems, pressure membrane systems provide a host of benefits
specific to the requirements of this project. Pressure membrane systems are comprised of several
tubular membranes arranged in racks or skids. These tubular membranes are an engineered
compact product, which provides a high density of filter area within each membrane. This provides
a significant capacity in a relatively small footprint without the need for basins. The operating
pressure of tubular pressurized membranes builds a safety factor into the design allowing for
greater ranges of operating pressure to cope with changes in water quality. Pressurized systems
also have the benefit of being impacted less by cold water conditions due to the ability of the
pressurized system to accommodate the higher viscosity water - a feature that submerged systems
do not have. Regarding operation and maintenance, breaches in membrane integrity or broken
fibers can be identified easily and replaced without significant downtime.

At this stage of the appraisal-level design, pressurized UF membranes are being considered based
on their ability to provide a high degree of particulate and AIS of concern removal prior to the
disinfection processes. The higher level of treatment with UF membranes provides many benefits to
the biota treatment goals of this proposed BWTP, including virus removal. The membrane product
used in this initial appraisal-level design is certified for 4-log removal/inactivation of Giardia and
1.5-log removal/inactivation of viruses. This is subject to change dependent on the final membrane
filter product used in the final design. Additionally, the removal of TOC and other organic
constituents with UF membranes pretreated with coagulants may reduce the formation of DBPs
during disinfection and improve UV disinfection performance through potential impacts on UVT. In
the event Option 4 is the treatment technology selected, further consultation with membrane
manufacturers and suppliers will be completed to identify the most effective membrane treatment
solution to meet the requirements of the BWTP and removal of AIS of concern.

Membrane filtration backwash water will be further concentrated in a side stream plate settler
sedimentation basin. The overflow from the sedimentation process will be returned to head of the
plant. The underflow from the sedimentation process flows by gravity to a lagoon for decanting.
The thickened solids in the lagoon are trucked offsite to the nearest landfill in the MRB. Decanted
water from the lagoon is also pumped back to the front of the plant. Cleaning waste generated
during normal monthly maintenance of the UF system is neutralized and disposed. An air scour
system is typically used to prevent solids buildup on the membrane surface.
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5.6 RESIDUALS TREATMENT

The additional water treatment processes incorporated in Options 3 and 4 result in the generation
of additional residual solids. Residual solids include organic solids, metal precipitates, and additive
chemicals used to assist in the settling processes (e.g., aluminum salts, ferric chloride, and/or
polymer). The expected concentrations and rates of residual production are summarized for each
process in Table 5-3.

Table 5-3 Estimated BWTP Residuals Generation

BIOTA

TREATMENT
OPTION(S) PROCESS SOLIDS STREAM

3 High-Rate 0.25 - 3.5 percent solids
Sedimentation 890 gpm daily average (all units in service)
Generated continuously or periodically at staff discretion

3 Granular Media  <0.1 percent solids
Filtration 1.1 - 5.4 MG generated daily(1)
One backwash per filter per day
15- to 30-minute backwash cycle

4 Membrane 0.25 - 3.5 percent solids
Filtration 400 gpm daily average
Generated continuously or periodically at staff discretion

Note:
1 to 5 percent of plant throughput at 107 mgd.

The residual waste streams contain such a low concentration of solids that sending all underflow
directly to a lagoon would require a significant amount of land area for storage. Initially, the
underflow and backwash waste streams would flow by gravity to a flow equalization tank.
Submersible pumps in the equalization tank would continuously feed residuals to a high-rate
settling basin, such as an inclined plate settler.

The combined waste flow would be clarified, and the overflow returned to the head of the plant or
otherwise utilized as reuse water. The remaining solids underflow would be concentrated (ranging
from 2 to 4 percent solids) and would be pumped to residuals lagoons for gravity settling.

Residuals lagoons are an inexpensive and effective non-mechanized form of solids treatment and
residuals management in projects where land is readily available and inexpensive. Residuals
lagoons are often built directly into the ground onsite and are simple in construction and operation.
Lagoons are equipped with basic controls such as inlet control devices and overflow structures.
Residuals streams generated from the sedimentation process underflow and the filter backwashes
at the plant are discharged, after clarification and solids concentration, into the lagoons where the
solids are separated by gravity sedimentation.

Two pairs of two decant ponds would both be sized to provide seven days of detention time. The
decant water from the ponds can either be returned to the head of the biota treatment train or used
for irrigation on the plant site or a nearby field. The use of residuals lagoons provides passive
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gravity thickening and the residual solids would be hauled offsite either for disposal at a landfill or
for land application within the MRB.

5.7 BIOTA TREATMENT

The treatment options developed here would address biota treatment using several different unit
process combinations and treatment strategies. Biota treatment for Giardia, viruses,
cryptosporidium and Myxobolus cerebralis (whirling disease) were considered and collectively they
serve as surrogates for other potential AIS that may be present in McClusky Canal source water or
the Missouri River water. Attachment A presents detailed treatability data for each individual AIS.

Biota treatment options assessed in this analysis rely upon chlorine disinfection for the 4-log
inactivation credit of viruses, cryptosporidium, and whirling disease, although Option 4 provides
some virus removal through membrane filtration and partial credit for 3-log inactivation of Giardia
(apart from Option 1, which achieves 3-log inactivation of Giardia from solely chlorine contact).

The appraisal-level assessment of the estimated log-removal/inactivation credit for each option is
based upon established EPA drinking water regulatory criteria as well as a literature review of the
removal of AIS of concern identified in this study. Additionally, for this assessment, the cold-water
temperature of 0.5°C and high pH of 8.8 from the McClusky Canal were chosen based upon analysis
of the available source water quality data. Log-inactivation credit is calculated for disinfectant
contact in the UV and DCB only, not including any additional contact in the pipeline at the exit of the
BWTP.

Further bench-scale testing of the source water is necessary to better gauge potential water quality
interferences with the UV system and chlorine demand of the source water. Bench scale testing will
also need to be completed to verify the UV doses for various AIS of concern identified in this study.
The conceptual level estimated log-inactivation of biological contaminants with each option is
shown in Table 5-4.

Table 5-4 Biota Treatment Options and Associated Log-Removal/Inactivation

(0)\

CONVENTIONAL MEDIA
FILTRATION REMOVAL®)
UV LIGHT INACTIVATI
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BIOTA TREATMENT

PATHOGEN
MEMBRANE
FILTRATION
REMOVAL®)
CHLORINE
DISINFECTION
INACTIVATION

Giardia
Cumulative 0 0 0 0 >3.0
Viruses 0 0 0 0 >4.0 >4.0
Cumulative 0 0 0 0 > 4.0
Cryptosporidium 0 0 0 0 0 0

Cumulative 0 0 0 0 0
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FILTRATION REMOVAL®)

INTAKE FINE SCREEN
CONVENTIONAL MEDIA

BIOTA TREATMENT
ol REMOVAL

PATHOGEN
MEMBRANE
FILTRATION
REMOVAL®)
CHLORINE
DISINFECTION
INACTIVATION

Myxobolus
cerebralis(®)

Cumulative 1.0 1.0 1.0 1.0 >4.0
Giardia 0 0 0 >3.0 >3.0 >3.0
Cumulative(®) 0 0 0 >3.0 >3.0
Viruses 0 0 0 0 >4.0 >4.0
Cumulative 0 0 0 0 >4.0
2 Cryptosporidium 0 0 0 3.0 0 3.0
Cumulative 0 0 0 3.0 3.0
Myxobolus 1.0 0 0 >4.0 >3.0 >4.0
cerebralis®)
Cumulative(®) 1.0 1.0 1.0 >4.0 >4.0
Giardia 0 2.5 0 3.0 0.1 >3.0
Cumulative(®) 0 2.5 2.5 >3.0 >3.0
Viruses 0 2.0 0 0 4.0 >4.0
Cumulative(®) 0 2.0 2.0 2.0 >4.0
E Cryptosporidium 0 2.5 0 3.0 0 >3.0
Cumulative(®) 0 2.5 2.5 >3.0 >3.0
Myxobolus 0 2.5 0 4.0 0 >4.0
cerebralis
Cumulative(®) 0 2.5 2.5 >4.0 >4.0
Giardia 0 0 4.0 3.0 0.1 >3.0
Cumulative(®) 0 0 >3.0 >3.0 >3.0
Viruses 0 0 1.5 0 4.0 >4.0
! Cumulative(®) 0 0 1.5 1.5 >4.0
Cryptosporidium 0 0 4.0 3.0 0 >3.0
Cumulative(®) 0 0 >3.0 >3.0 >3.0
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BIOTA TREATMENT
ol REMOVAL

PATHOGEN
MEMBRANE
FILTRATION
REMOVAL®)
CHLORINE
DISINFECTION
INACTIVATION

Myxobolus 4,
cerebralis
Cumulative(®) 1.0 1.0 >4.0 >4.0 >4.0

Notes:
1. Includes coagulation, flocculation, and sedimentation processes.
2. Includes sand/grit removal, coagulation, and flocculation processes and UF membranes.

3. UVlog-inactivation is based on an applied dose of 40 m]/cm? for Option 2 and 25 m]/ cm? for
Options 3 and 4.

4. The log-inactivation/removal credits shown above are based upon ‘expected values’ for appraisal-
level BWTP designs and are subject to change as the design is further refined.

5. Actual cumulative log-inactivation and/or log-removal values are likely to be higher than the
minimum totals shown for each treatment option. Bench- and/or pilot-scale testing would be
necessary to confirm higher cumulative values (e.g., Giardia removal/inactivation for membrane
filtration, UV disinfection, and chlorine disinfection is 4.0-, 3.0-, and 0.1-log, respectively, for
Option 4. Total committed cumulative log-removal/inactivation for this approach is >3.0, which is
the same as for the single process of UV disinfection in the Enhanced Disinfection approach.).

6. In Options 1 and 2, the log-inactivation is based on the design cT being in excess of literature
values for whirling disease removal.

The log inactivation for Myxobolus cerebralis on Table 5-4 is based on Hedrick et al 2008 for fish
hatcheries. Inactivation with chlorine in the Transbasin Effects Analysis was assumed to be zero as
doses employed by Hedrick et al far exceeded those used in development of this option. However,
additional research presented in Attachment A has shown studies using a chlorine dosage of 13
mg/L for 10 minutes of contact time achieves a 4-log removal of this AIS (Hoffman, G.L., and ].J.
0’Grodnick. 1977). In addition, literature indicated whirling disease when in the triactinomyxon
(TAM) stage would require a cT of 131-mg-min/L to achieve inactivation of the organism (Control
of whirling disease (Myxosoma cerebralis): effects of drying, and disinfection with hydrated lime or
chlorine. Journal of Fish Biology 10:175-179). Wagner (2003)). The proposed biota treatment
system would provide a cT of between 369 and 2,900 min-mg/L at peak flow and a 3 mg/L chlorine
residual so it would adequately inactivate this organism.

5.7.1 Disinfection with Chlorination

This Biota WTP option includes sand/grit removal that would remove 95 percent of the particles
greater than 100 microns and chlorination using a free chlorine residual and chloramines as
described in the ENDAWS Biota Water Treatment Plant Appraisal-Level Engineering Report. There
would be 1-log some removal of Myxobolus cerebralis. As shown on Table 5-4, chlorine should
provide an effective disinfection against transfer of Giardia and virus but is ineffective against the
other organisms.
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5.7.2 Enhanced Disinfection with Chlorination and UV

This option includes sand/grit removal that would remove 95 percent of the particles greater than
100 microns, UV irradiation, and chlorine disinfection, followed by conversion of the free chlorine
residual to chloramines. Treatment with chlorine with UV should provide effective
disinfection/inactivation of Giardia (greater than 3-log), viruses (greater than 4-log),
Cryptosporidium (3-log), and Myxobolus cerebralis (greater than 4-log), as shown in Table 5-4.

5.7.3 Conventional Treatment

This Biota WTP option includes coagulation/flocculation/sedimentation, filtration, UV irradiation,
and chlorine/chloramine disinfection. Sedimentation and filtration provide for the removal of
particles and microorganisms. There are various types of filtration processes that could be
deployed in this plant ranging from granular to cloth media. The AIS removal will be a function of
the media size and effective pore size. The inclusion of these processes reduces the chlorine and UV
disinfectant demand, thus providing a more efficient disinfection process and one that is less
expensive to operate.

Table 5-4 provides the removal/inactivation credits for Option 3 treatment processes. Results of
Table 5-4 indicate that the process elements of this treatment option should provide an effective
multi-barrier approach against transfer of Giardia (greater than 3-log), viruses (greater than 4-log),
Cryptosporidium (greater than 3 log), and Myxobolus cerebralis (greater than 4-log).

5.7.4 Membrane Treatment with Advanced Disinfection

Membrane treatment is very similar to the conventional treatment option with the filtration
included in the conventional treatment replaced with a membrane process. The sand/grit removal
process is included to help keep larger solids from loading on the membranes. Membrane filtration
is a pressure-driven separation process that provides a transport barrier to particulates including
inorganic and organic suspended solids and microorganisms. The types and sizes of matter
retained is a function of the membrane pore size and composition. Typical nominal pore sizes
range from 0.05 to 0.5 pm capable of removing protozoan cysts (i.e., Giardia and Cryptosporidium)
and most bacteria. Table 5-4 provides the removal credits for the Option 4 treatment processes.

Membrane processes can remove particles from 0.1 to 0.001 micron and provide an effective
barrier to most of the AIS included in this study. Results of Tables 5-4 indicate that membrane
process with chlorine and UV should provide the more effective multi-barrier approach against
transfer of Giardia (greater than 3-log), viruses (greater than 4-log), Cryptosporidium (greater
than 3-log), and Myxobolus cerebralis (greater than 4-log).

5.8 PROBABILITY OF WTP FAILURE

There are several potential events that could result in failure of the proposed treatment options.
One major failure event for all the options is the loss of electricity at the BWTP while the pump
station continues to deliver water for treatment. While the treatment options are generally
designed to flow by gravity, flow still needs to be pumped into the pipeline after the BWTP. The
plant will be designed with pumping interlocks so that a loss of electricity to any part of the plant
will shut down the entire plant and the pumping stations.

The other risks of failure relate to the treatment processes operating, but not achieving their
desired level of treatment. The rest of this section will address the risks of the plant operating but
treated water not achieving the targeted treatment objectives.
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In Option 1 (disinfection), water is treated for sand/grit removal and then passes through a contact
basin where chlorine is added. The sand/grit process is a function of physics and natural particle
settling. As long as there is water flow, the sand/grit removal process will work. To maintain
reliability and minimize failure on the chlorine disinfection system, redundant chlorine residual
analyzers will be used. If the analyzer measures a chlorine residual that does meet the targeted
value, then the treatment plant will automatically be shut off. The automatic shutoff will be
programmed into the instrumentation and control system that governs overall plant operations
Pump operations will require a signal from the chlorine residual analyzers to verify that the
chlorine residual exceeds the minimum concentration. In addition, the chlorine tanks and feed
pumps would be designed with redundancy.

Similar to Option1, in the enhanced disinfection approach (Option 2) the sand/grit process is a
function of the pumping so there is no possibility of failure aside from loss of pumping. The UV
equipment for this option contains instrumentation that will monitor that the established UV dose
and water quality parameters are being achieved. If the dose and water quality setpoints are
exceeded, then the treatment plant will automatically off. This is common design practice for UV
systems. The key to maintaining reliability and minimizing failure on the chlorine disinfection
system will be to have a chlorine residual analyzer. If the analyzer measures a chlorine residual
that does not meet the targeted value the treatment plant will automatically be turned off.

For Option 3 (conventional treatment), effluent turbidity setpoints will b established that if
exceeded, the treatment plant will automatically be shut off in the same manner described above
for chlorine. UV and chlorine processes included in this Option would be controlled using methods
described in the enhanced disinfection Option.

For Option 4 (membrane filtration), effluent turbidity setpoints will be established that if exceeded
the treatment plant will automatically be shut off in the same manner described above for chlorine.
UV and chlorine process included in this approach will be controlled using methods described in
the enhanced disinfection approach.

5.9 SUMMARY

In summary, four separate biota treatment options were evaluated in this analysis. All four
treatment options would reduce the project-related risk of AIS transfer. The options were designed
to provide a range of treatment methods, starting with disinfection and incrementally adding water
treatment technologies to target different types of pathogens and biota, and increasing the level of
protection with each option. The more advanced treatment options have the potential to remove
more AIS. Each option further reduces the risk of a project-related transfer of AIS from the MRB to
the HBB.
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6.0 Risk Assessment

Focus of this Chapter is to consider and qualitatively evaluate the types of risk posed by all biota
transfer pathways. As a qualitative risk assessment, risks are categorized as being higher or lower
relative to each other. The Project’s influence on transfer risk is evaluated as an additive
contribution to existing biota transfer pathways. The assigned risk estimates are temporally
qualified, as done in the Transbasin Effects Analysis.

6.1 RISK POSED BY POTENTIAL BIOTA TRANSFER PATHWAYS

6.1.1 Risk of Biota Transfer from Natural and Human Pathways

Natural risks are posed by non-project natural transfer pathways such as migratory birds and
animals. Even though the volume of material transferred by these pathways is very small, even
small volumes of water or other material can carry a large amount of microscopic AlS. The MRB,
Upper Mississippi Basin and the Great Lakes Basin all share a boundary with the HBB and can all be
a potential source of AIS from natural pathways. As the MRB shares the largest boundary with the
HBB, it provides the greatest risk of biota transfer. The risk of biota transfer from natural pathways
may be low at any given time but will accumulate over long periods of time.

Human pathways are risks posed by human transfer (recreational fishing and the transfer of fishing
boats and bait buckets between basins, aquaculture, and water recreation such as wake boarding
and the transfer of recreational boats and other recreational equipment between basins). In such
cases, larger amounts of untreated water can be transferred directly from one basin to another than
with the natural pathway. The Transbasin Effects Analysis (p. 73) considered risk from human
transfer to be higher than risks from natural pathways. The rapid distribution of zebra mussels and
the New Zeeland Mudsnail by human pathways throughout multiple North American basins
demonstrates the relatively high risk of the human transfer pathway.

6.1.2 Risk of Biota Transfer from Non-Project Interbasin and Intrabasin Diversion Projects

There is a long and complex history of existing interbasin and intrabasin transfers as described in
Chapter 4 (WAWS, NAWS, Devils Lake Outlet, Saint Mary’s and Milk River Diversion, ect.). Projects
such as NAWS and WAWS have a lower risk of biota transfer than other interbasin diversions
because of their water treatment systems. For example, the Transbasin Effects Analysis
determined the probability for a NAWS related release of water resulting in the transfer of AIS and
sequent establishment in the HBB would be extremely low (p 117). However, biota transfer risks
from interbasin diversion projects without treatment such as the Saint Mary’s and Milk River
Diversion are higher because they do not involve treatment. The risk of biota transfer from an
intrabasin diversion project such as the Devils Lake Outlet is also higher because it does not
provide treatment.

6.1.3 Risk of Biota Transfer from the State RRVWSP/CNDWSP.

The State RRVWSP/CNDWSP can operate in two separate modes. When providing water to the Red
River Valley, which is in the HBB, the project will provide treatment through a combination of
screens in the Missouri River and a sand/grit removal system designed to remove 95% of the
particles with a diameter greater than 100 microns. The State RRVWSP will also use chlorine
disinfection for biota treatment. The State RRVWSP treatment system considered the removal or
inactivation of giardia, viruses, cryptosporidium and whirling disease. The treatment system is also
designed with multiple levels of controls for chlorine addition and monitoring and two emergency
discharge locations for water that would not meet treatment requirements before it enters the HBB.
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When providing water to Central North Dakota, not treatment is required because Central North
Dakota is still within the MRB.

The proposed treatment system and redundant control systems of the State RRVWSP/CNDWSP will
reduce the risk of the RRVWSP/CNDWSP transferring AIS to the HBB compared to other existing
non-project pathways.

6.1.4 Risk of Biota Transfer from ENDAWS

As described in Chapter 5, there are several treatment technologies that provide an effective barrier
to biota transfer and so limit the risk associated with AIS transfer. Chlorination (Option 1), or
treatment with uv light followed by chlorination (Option 2) or conventional filtration followed by
uv light and chlorination (Option 3) or membrane treatment followed by uv light and chlorination
(Option 4) are all effective treatment options. Option 2 provides two fully redundant treatment
processes (chlorination and uv) while Options 3 and 4 add still more barriers through physical
separation. The Transbasin Effects Analysis determined the risk of AIS transfer from the NAWS
Project is extremely low compared to non-project related transfers due to the inclusion of such
treatment processes (p. 74.) The same conclusion is valid when comparing the risk of the EDNAWS
project, with a biota water treatment plant, to the non-project risks.

6.2 RISK POSED BY AIS OF CONCERN

While the previous section discussed the risk of biota transfer in general based on various
pathways, this section discusses the risk posed by specific AIS. This risk analysis draws from the
conclusions of the Transbasin Effects Analysis. The risks are not considered to have changed since
that Analysis was completed as the list of AIS of concern and the potential ecological receptors are
all the same. The virulence of pathogens and parasites and the invasion potential of AIS are unique
and variable among strains and individual species relative to movement through the targeted water
basins discussed in this analysis. Hosts may impact the speed at which a pathogen or parasite
establishes in an aquatic system. Some pathogens and AIS of concern can survive outside of their
host organisms, while others have an obligate relationship and perish in the absence of that
association. Life cycles of some parasites, pathogens, and AIS of concern require multiple hosts,
which can be a significant challenge to survival in a newly encountered ecosystem. There is a
tremendous amount of uncertainty regarding both the physiological processes at the individual
level and the relationship of biotic and abiotic factors in the environment that influence infection.

The potential risk posed by AIS to HBB receptors is described below with an emphasis on invasive
distribution and host susceptibility. AIS are considered a potential threat when ‘apparently’ absent
from receiving waters, however, lack of detection does not rule out the AIS presence within the
watershed. Uncertainty mires the understanding of the effects of supplemental or additional
transfers on expansion rates and ecosystem effects of AIS residents in the HBB. Therefore, the risk
evaluation focused on individual species was primarily based on a presence/absence framework.

6.2.1 Viruses

The viruses identified in the AIS of concern are highlighted below based on their impact to the HBB.
One of the key viruses identified for the water basins of interest is Channel catfish virus (CCV)
which is present throughout all catfish-growing areas of the U.S. Impacts appear to be primarily
limited to farmed catfish as CCV has not been detected in wild fish and impacts are likely to remain
in regions of intensive catfish aquaculture such as the southern U.S., which is outside the study area
for this analysis and does not include the HBB in North Dakota or Manitoba. Infection rarely leads
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to mortality in wild hosts and therefore, this virus does not appear to be of significant concern or
risk to HBB catfish.

Infectious hematopoietic necrosis virus (IHNV) has been found in several U.S. states but appears to
be most prevalent in western U.S., specifically the Pacific Northwest Region adjacent to the HBB,
primarily affecting raised fish including salmonids. The virus has also been found in South Dakota
and Minnesota, although these detections were not recorded in the Wild Fish Health Database.
Based on its presence in adjacent watersheds, IHNV may pose some risk to susceptible wild and
farmed salmonid hosts in the HBB.

Infectious pancreatic necrosis virus (IPNV) may pose some risk to HBB receptors based on its
cosmopolitan distribution and presence in salmonid populations in eastern Canada, as well as its
potential to cause significant population declines in salmonid hosts. Non-Project pathways would
likely be responsible for introduction to the HBB due to the apparent absence of IPNV in the MRB.

Infectious salmon anemia virus (ISAV) has not been observed in the MRB and is generally limited
geographically to the coastal northeastern U.S. and Canada, primarily the Atlantic Ocean basin.
ISAV does not currently pose a significant threat to receptors in the HBB due to its apparent
distance from this drainage basin, as well as its low tolerance for heat, which would likely limit its
survival probability in avian or mammalian digestive systems.

Spring viremia of carp virus (SVCV) has already been detected in the Great Lakes region (Ontario)
and the Upper Mississippi River (Wisconsin and Minnesota). The close geographic proximity of
these systems to the receiving basin suggests a greater likelihood of non-Project pathway transfers
of this organism. SVCV can also survive in water or sediment for several weeks. Farmed carp are
the primary hosts, but the virus may also infect other fish species. The virus is usually transmitted
horizontally but may also be spread by external parasites (e.g., leeches). Due to its presence in
adjacent watersheds (other than the MRB), ability to spread via alternate vectors, and survivability
outside of hosts, it is probable that SVCV may pose some risk to carp and other fish species in the
HBB.

Viral hemorrhagic septicemia (VHS) appears to be geographically limited to the Great Lakes region
in North America. Therefore, non-Project pathways that link this area to the receiving basin could
exhibit significant transfer risk. The virus is non-host specific and the presence of appropriate
hosts and reservoir vectors in the HBB further increases the potential risk of VHS establishment
and impacts to fish receptors.

6.2.2 Bacteria

Based on the documented existence of bacterial kidney disease (Renibacterium Salmoninarum),
Edwardsiella spp., and enteric redmouth (Y. ruckeri) in the HBB, the threat of impacts related to
future introductions (via project or non-project pathways) is considered extremely low.

Streptococcal bacteria, E. coli, Legionella, Mycobacteria, Pseudomonas aeruginosa, and Salmonella
are ubiquitous in aquatic systems and likely already occupy niche habitat in the waterbodies of the
HBB. As aresult, these bacteria are not monitored as potentially invasive aquatic species in data
repositories. In addition, pathogenic (fish) strains of Strep are uncommon. Furthermore, Vibrio
cholera is significantly more common in warm, tropical regions. Therefore, the risk of disease
outbreaks to fish and humans associated with future introduction of these bacteria are considered
extremely low.
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Flavobacterium spp. are widely distributed and abundant in aquatic systems throughout the world.
These bacteria have the ability to infect a broad range of fish species and, therefore may pose some
risk to receptors in the HBB. Although, F. columnarae has evaded detection in the HBB, introduction
is highly likely and may have occurred previously. A strain of Flavobacterium with unknown
pathogenecity was detected in the HBB during the Devils Lake Study.

The presence and documentation of impacts to native salmonids in the Great Lakes region indicate
the potential for eventual spread of Aeromonas salmonicida to the HBB. The risk of transfer from
Project water is extremely low due to the use of Missouri River source water, and Aeromonas
appears to be mainly present in systems along the East and West coasts of North America. Non-
project pathways including bait buckets, aquaculture, fish stocking, and avian and mammalian
transport of various AIS represent mechanisms with greater inherent risk for facilitating spread
between the Great Lakes and the HBB. Particularly for aquatic invertebrates, propagules may
remain viable and infectious in or on birds for distances exceeding 1000 km (600 mi).

6.2.3 Mollusks

The probability of New Zealand Mudsnail invasion of the HBB through non-Project pathways is
considered low to moderate but with high uncertainty by Fisheries and Oceans Canada. This
uncertainty is due mostly to the fact that many transport pathways for the mudsnail are human-
mediated, and therefore the control of these snails relies on education of the public. The New
Zealand Mudsnail is easily spread by passive means when they attach to and are transported on
vegetation or sediment affixed to waders, fishing tackle, boat trailers, or even birds and other
wildlife. Their small size, high fecundity, asexual reproduction, low susceptibility to predation, and
relative hardiness have enabled the mudsnail to become an effective invader. Ultimately, the
spread of this snail is expected to continue, and the species is likely to become established
throughout the West, Midwest, and the coastal Northeast U.S.

The zebra and quagga mussel distribution appear to be a hardy and adaptable invader that would
likely establish itself in any suitable waterbody encountered. Currently, the risk of introducing
quagga or zebra mussels via a Project interbasin water transfer is considered to be extremely low,
given their absence in and near the water supply source area (Lake Sakakawea and Lake Audubon).

6.2.4 Parasitic Animals

The general lack of susceptible hosts in the receiving basin, the treatment alternatives identified for
the treatment facility, and the environmental barriers that prevent natural expansion contribute to
an extremely low likelihood of introduction and establishment via a Project interbasin water
diversion. Literature indicates that the susceptibility of transfer differs widely among salmonids
and lake whitefish vulnerability remains unknown, however, the species is particularly valuable to
Manitoba (commercial and recreational fisheries) and should not be overlooked as a potential host
for M. cerebralis if it were to spread to the HBB.

The treatment alternatives identified for the Project are capable of excluding parasitic copepods,
which are quite large (>1.0 mm) compared to many of the other AIS. Because these copepods are
already present in the HBB, the risk of transfer is considered to be extremely low. Additional
introductions via a Project water diversion are unlikely due to treatment technologies that exclude
macroorganisms, such as parasitic copepods. The current distribution and ecology of I. microcotyle
is largely unavailable, therefore transfer risk and potential impacts to ecological receptors in the
HBB cannot be accurately evaluated. Considering how rare this flatworm appears to be in aquatic
systems, the potential risk of transfer is estimated to be extremely low.
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6.2.5 Protozoa

[t is anticipated that the treatment system identified in that protozoa identified as AIS of concern
can be treated to levels to minimize the risk of transfer to the HHB. The Project is not expected to
alter the prevalence or incidence of E. histolytica in the receiving basin, as the organism is known to
have a cosmopolitan distribution. Approximately 10 percent of the world’s population is infected
with E. histolytica. A stool survey in the U.S. indicated that about five percent of the population
harbors E. histolytica (Public Health Agency of Canada 2012).

The risk of transfer of I. multifillis by the Project is extremely low due to the low survival rates of
theronts and tomonts outside of their fish hosts. These life stages are also effectively deactivated
with common chemical biological treatments, such as chlorine. In addition, the probability of
transferring macrobiota such as their fish hosts via a Project water transfer is practically zero.
Furthermore, the parasite already has a worldwide distribution and is most commonly a serious
problem for intensive aquaculture programs.

6.2.6 Fungi

No risk of increased Phoma infections due to the Project is expected due to the vast geographic
distribution and common occurrence of this fungus in nature. The risk to HBB receptors posed by
these widely distributed and common organisms (Exophiala spp., Saprolegnia spp., Achyla spp.,
Branchiomyces spp., I. hoferi, and P. herbarum) is low. Most are opportunistic pathogens and are
present in nature in a variety of habitats.

6.2.7 Cynobacteria

Additional introductions of cyanobacteria to the HBB are not considered to be significant since the
three species of concern are already present. Increased cyanobacterial blooms are partially related
the presence of cyanobacteria and concentration of nutrients such as nitrogen and phosphorous.
The risk and potential consequences of interbasin transfer of cyanobacterial AIS and their
associated toxins would likely be negligible due to the implementation of effective treatment
systems and the ubiquity of these organisms in the environment including the receiving basin.
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7.0 Consequence Analysis

Invasions of aquatic microorganisms are likely considering the variety of transfer pathways in a
system as large as the HBB. In this chapter, potential environmental and economic consequences of
an establishment in the HBB, including Canada, are qualitatively assessed. The environmental
consequences and the economic consequences presented in this Analysis are drawn from the
Transbasin Effects Analysis. The environmental and economic conditions of the HBB have not
appreciably changed since that Analysis was complete and so its conclusions are still considered
valid.

7.1 POTENTIAL ENVIRONMENTAL CONSEQUENCES IN THE HBB

When introduced into a new environment, most organisms fail to become established and many
that succeed only have minor effects on the newly encountered ecosystem. However, some non-
indigenous species may become invasive, reproducing and spreading rapidly with significant
adverse consequences. Non-indigenous species can alter population, community, and ecosystem
structure and function.

Relatively few published observational studies have adequately described disease incidence and
dynamics at the population level. Population-level studies are labor-intensive and cost-prohibitive,
which typically prevents them from being funded on non-commercial fish species. The inclusion of
non-commercial species in population studies would be valuable, because they can act as reservoirs
for diseases impacting game fish and commercial fish alike. The lack of baseline data regarding the
frequency and prevalence of infections and diseases limits the ability to predict cumulative impacts
from invasive species introduction.

When examining the occurrence of disease in fish, it is difficult to assess whether impacts on
individuals can or should be scaled to the population level. The health effects caused by abiotic
factors and other stressors in aquatic systems are currently not well understood. Another key
question in determining the impact of pathogens on wild populations is whether the resulting
mortality, reduced fertility, and low recruitment actually culminate in population declines. Taken
together, these uncertainties represent barriers to fully understanding the impacts of diseases and
infection on the fitness, abundance, reproduction, distribution, and survival of populations of fish.

In addition, environmental factors such as dissolved oxygen, pH, temperature, flow, turbidity, and
the presence of toxic contaminants can impact the health of fish populations. Other environmental
factors, such as high intensity of infection or stress caused by low dissolved oxygen, high carbon
dioxide, high ammonia, elevated temperature, and toxins including pesticides can enhance the
probability of a disease outbreak. Many pathogens have the greatest effect on individuals in
crowded conditions. Such conditions are encountered in fish farms where the infections are
exacerbated by poor water quality and stress. On a population scale, wild fish tend to be less
susceptible to these types of diseases, although climate change may cause temperature-induced
mortality in wild fish species (e.g. the Arctic grayling) and amplify their susceptibility to pathogens
and parasites.

7.1.1 Potential Environmental Consequences of Viruses

Fish viruses tend to have the most significant impact on individuals and populations experiencing
stress, such as those contained in aquaculture facilities. Detection of viral infections in rearing
facilities usually results in the elimination of contained fish and sterilization prior to returning to
normal operations. Therefore, a single observed infection (in a facility within the HBB) could have
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‘indirect’ population-level impacts (anthropogenic eradication rather than population-level effects
directly caused by the infectious agent) when fish are euthanized to eradicate a viral pathogen from
a aquaculture facility.

Viruses are not exclusive to infecting farm-raised fish, as [PNV, ISAV, and VHSV have caused
significant mortality of wild fish. VHSV, in particular, has caused severe impacts in the Great Lakes
due to its potential to cause mortality to a variety of host species. The spread of viruses depends
upon a suite of criteria including host density, abiotic habitat features, virulence, etc. Most viruses
examined herein are transferred either horizontally via feces, urine, or direct contact or vertically
from parent to egg/offspring. Transfer is facilitated by crowding and susceptibility appears to
increase with stress, which is why hatchery fish appear most affected by viral outbreaks. Because
no large aquaculture facilities have been identified in the HBB, the spread of viruses via farmed fish
would likely be minimal. In addition, catfish are not intensively farmed in Manitoba, therefore CCV
infection, and related impacts, would be unlikely.

7.1.2 Potential Environmental Consequences from Bacteria

Large-scale ecological and environmental impacts related to bacterial fish infections are not well
characterized in the published literature. Information gathered was limited to bacterial infections
already present in the HBB or ubiquitous in aquatic systems (Strep). Stressful environmental
conditions characteristic of impaired water bodies with poor water quality may compromise
immune systems of host fish and facilitate outbreaks. Most bacterial infections of fish are spread
horizontally, fish-to-fish, and are therefore more likely to negatively impact aquaculture facilities
than wild fish located in the HBB. In aquaculture settings, introduced pathogens could include
direct mortality of infected individuals or elimination of reared populations as a consequence of
standard management actions. Impacts to wild fish including declines of fish stocks are possible;
however, there is uncertainty regarding the influence of infection on reproduction and recruitment
and how that translates to effects at the population level.

Several of the bacterial AIS were found to be present in the HBB (Aeromonas spp., R. salmoninarum,
Flavobacterium spp., Edwardsiella spp., and Y. ruckeri) or widely distributed and ubiquitous in
aquatic systems of North America (P. aeruginosa, V. cholera, Mycobacterium spp., E. coli, Legionella
spp., and Salmonella spp.), and therefore would not pose a “new” risk to HBB receptors. In addition,
concentrations of bacterial pathogens are related to environmental factors (e.g., nutrients, sewage)
hence, additional transfers would likely have little influence on concentrations in HBB waterbodies
and impacts to humans.

7.1.3 Potential Environmental Consequences from Animal Parasites

The primary barrier to whirling disease risk and success in the HBB is the general lack of
susceptible salmonid hosts in these receiving waters. Whirling disease is present in the Rocky
Mountain region of the western MRB, which is characterized by cooler, oxygenated water and
abundant wild trout populations (rainbow, cutthroat, and brown trout). The potential for whirling
disease to spread naturally via infected host fish along waterways connecting the current western
populations of M. cerebralis to the project water transfer site is thought to be seriously limited by
the lack of susceptible hosts and the sub-optimal habitat that lies between the two regions. A more
likely scenario would involve the accidental stocking of infected salmonids in or near HBB waters. If
infected fish or infected Tubifex worms (the intermediate host) are present in the eastern MRB or in
the HBB, the potential does exist for whirling disease-related impacts to some wild and farmed
trout and char populations in the HBB. Population declines of some of the more vulnerable species
(e.g., rainbow trout; primarily a farmed species) could result in subsequent increases of other more
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resilient species (e.g. brown trout). However, it must be reiterated that these types of larger
ecosystem-level impacts are not possible to accurately predict.

The lack of evidence for sensitivity of two of the most common salmonids in the HBB, lake whitefish
and lake trout suggest a low likelihood for deleterious effects to their wild populations. Ecological
receptors of concern that may exhibit at least some vulnerability to whirling disease may include
brook trout, brown trout, Chinook salmon, lake trout, lake whitefish, rainbow trout, and shortjaw
cisco. Lake whitefish are one of the most important commercial fish species in the Province of
Manitoba, including Lake Winnipeg. Wild lake trout and hatchery brook and brown trout represent
important recreational species in the region. Whirling disease has the potential to induce significant
mortalities in wild populations; however, the probability of introduction and establishment is
extremely low due to the general lack of naturally-reproducing salmonid populations in the HBB,
especially the Souris River.

Unlike whirling disease, infection with P. hydriforme is rarely lethal to fish hosts (acipenserids such
as lake sturgeon) that inhabit the receiving basin. Furthermore, infection does not appear to
manifest into adverse population-level impacts and is already well-established among a variety of
fishes in the MRB and HBB and throughout North America. Because this parasite is currently
present in the receiving waters, it would not represent a new threat if additional transfers occurred.

Parasitic copepods including Actheres spp. and Ergasilus spp. are widely distributed in North
America, including the HBB. Due to the apparent lack of adverse influence on fish populations, the
potential impacts to receptors in the HBB are not expected.

Helminths including I. microcotyle and C. minutia do not appear to represent parasites of major
concern for the receiving basin. Corallotaenia minutia requires a copepod intermediate host for
development prior to its invasion of host tissue. In addition, this parasite has already been detected
in North Dakota (Wild Rice River) and Manitoba (La Salle River) within the HBB. Icelanonchohaptor
microcotyle has only been found in the Missouri River (Dick et al. 2001) and the effects of this
parasite have not been observed in the environment. This parasitic flatworm has eluded
characterization due to its apparent scarcity (both presence throughout and abundance within
hydrologic basins). For these reasons, the potential consequences of an introduction of this
organism, no matter what the source of introduction, would not be expected.

7.1.4 Potential Environmental Consequences from Fungi

Fungal infections are more likely to occur under stressful environmental conditions, such as those
characteristics of fish-rearing facilities. Phoma herbarum and Saprolegnia infections could
potentially lead to population declines of salmonids such as Chinook salmon and lake trout, as well
as channel catfish in the HBB. However, there is significant uncertainty regarding the effects of
these fungal pathogens on wild fish individuals and populations, as they are primarily of interest as
pathogens of aquacultural facilities. In addition, effects from P. herbarum are difficult to predict
since it is considered to be only weakly-infectious. Potential impacts associated with fungal
infection would likely be most severe to farmed fish where entire populations could be at risk in
these controlled systems. However, large rearing facilities have not been identified in the HBB
including Lake Winnipeg.

7.1.5 Potential Environmental Consequences from Mollusks

Native invertebrates such as the mapleleaf mussel (Quadrula quadrula) could be adversely affected
by direct competition from non-indigenous quagga and zebra mussels. Zebra mussels are already
present in the HBB and the distribution of quagga mussels is rapidly expanding. Dietary
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replacement of native mussels with less nutritional invasive mussels could have impacts on HBB
fish, although this possibility has not been thoroughly addressed in the available literature. The
introduction of quagga mussels could have an effect on plankton biomass and diversity in the HBB.
Plankton decline can lead to decreased dissolved oxygen and organic carbon potentially affecting
higher trophic levels, including vertebrates. The presence of mussels could also lead to increased
abundance of cyanobacteria, which pose unique challenges to the aquatic environment.

Zebra mussels selectively reject cyanobacteria while filtering. Zebra mussels are one of the most
important biological invaders in North America, but quagga mussels have the potential to replace
zebra mussels as the dominant dreissenid species due to their broad environmental tolerance and
rapid spread.

New Zealand mudsnails could cause ecosystem-level disruptions in waterbodies within the greater
HBB. Impacts could include direct crowding of, and competition with, native invertebrates such as
pulmonate snails. More severe consequences could include fish population declines associated with
food web structure alterations. The New Zealand mudsnail is tolerant of a wide range of
environments and has been documented in almost all western states of the U.S., the Great Lakes,
and more recently in British Columbia, Canada. However, these effects would be site-dependent,
highly variable, and unpredictable due to ecological uncertainty. That said, invasive mussels have
the greatest chance of all AIS evaluated to result in adverse environmental impacts in the HBB.

7.1.6 Potential Environmental Consequences from Cyanobacteria

All three species of cyanobacteria are already present in the HBB. Thus, the introduction of
additional cyanobacterial cells or toxins would be unlikely to result in deleterious consequences to
HBB ecosystems. Increased cyanobacterial abundance is partially linked to nutrient influx, which is
characteristic of agricultural runoff and waterbodies near populated areas where periodic or
frequent sewage discharges occur.

7.2 ECONOMIC CONSEQUENCE ANALYSIS

Analysis of the economic consequences of increased microorganism transfers will be both
quantitative and qualitative. Quantitative economic consequences are taken from the Transbasin
Effects Analysis as the economic data are still considered representative of the impacts and provide
information to make a relative comparison. As discussed in Transbasin Effects Analysis, the size of
the HBB necessitates a limit to the spatial dimensions of the economic analysis. The estimated
impacts on Lake Winnipeg were assumed representative of those water bodies throughout the HBB
that could potentially be affected by a NAWS project-related transfer.

7.2.1 Recreational and Commercial Fisheries

All reported commerecial fishery value is from landings of walleye, whitefish, and sauger, whereas
nearly 94 percent of recreational fish caught are walleye, northern pike, channel catfish,
smallmouth bass, perch, or lake trout. Any incremental decline in these fish populations due to AIS
would likely result in reduced catch rates, with subsequent economic effects (such effects would be
mitigated if reductions in any of these fish populations were offset by increased abundance of other
economically valuable species). Furthermore, AIS may have effects on fish appearance and fish
health, which can affect the value of fish caught both recreationally and commercially.

For commercial fisheries, reductions in catch rate can have several impacts. First, if fishing effort is
unchanged, then commercial catch would be lower. Lake Winnipeg accounts for a substantial
proportion (approximately two-thirds) of commercial landings in Manitoba. Reduced commercial
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fish catch at Lake Winnipeg, if significant, could have adverse ripple effects on industries processing
and marketing fish as demand for their services would drop. Similarly, if Lake Winnipeg
commercial catch declines were significant, the price of local fish could rise and the availability
could decrease, increasing costs to consumers and potentially reducing food choices for fish
consumers. Reduced fish quality and/or appearance would also adversely affect fish consumers
unless associated with price reductions that offset the quality reduction.

Reduced catch also means lower revenues and thus lower profits for fishermen. Commercial
fishermen may respond to reductions in catch rate by increasing fishing effort (hours fishing) to
maintain total catch. In this case, revenue may remain constant, but operating costs (both vessel
fuel and labor costs) would increase, resulting in lower profits. Reduced profits translate to lower
income for fishermen. If profits are significantly lower, then fishermen may exit from the fishery,
reducing fish industry employment and resulting in even lower commercial catch. Lake Winnipeg
fishermen currently have much higher profits than commercial fishermen elsewhere in Manitoba
($23,280 per fisher compared to $13,372 elsewhere in the province), suggesting that exit of the
fishery due to reduced profits would likely be minimal unless AIS effects were severe. In any case,
direct impacts on fishery employment would be limited to some portion of the 1,000 to 1,100 total
Lake Winnipeg licensed fishers and hired helpers.

While the risk of AlS introduction and the degree of susceptibility of economically important HBB
fish stocks to AIS is not completely understood, the fact that most, if not all, of these fish species are
present and fished in the MRB suggests that there is low probability for incremental impacts in the
HBB. For example, the Corps of Engineers manages flows below Fort Peck and water levels on Lake
Sakakawea for fisheries based on recommendations from the state agencies responsible for
fisheries management including Montana and North Dakota. The North Dakota and Montana state
agencies manage the fishery resources for walleye, sauger, and Chinook salmon primarily, with
northern pike, trout, and smallmouth bass also managed. The coexistence of these managed
fisheries and several AIS in the MRB suggests that the vulnerability of the same, economically
important fish stocks in the HBB to these pathogens may be low.

7.2.1.1 Aquaculture

AlS capable of infecting fish species reared at an aquaculture operation could cause significant
mortalities within a fish stock for that year. However, the economic impacts of any effects of AIS on
the aquaculture industry would be minor in the context of the regional economy. The aquaculture
industry in Manitoba is a very small piece of the province’s economy, with gross output value of
$31,000 to $95,000 (Transbasin Effects Analysis). Impacts of AIS would therefore be limited to
some portion of this small value. Reduced availability of trout fingerlings from the aquacultural
industry could adversely affect aquaculture consumers, primarily hobby farmers.

7.2.1.2 Recreation and Tourism

AlS can have two potential types of effects on recreation and tourism: effects on the level of
enjoyment and value of the experience to the recreators/tourists themselves, and effects on the
recreation and tourism economy that may result from changes in the number of visitors and their
expenditures. These two types of effects are closely related as the level of visitor enjoyment also
affects the number of visitors and their expenditures.

For recreational fishing, any reduction in the health or abundance of fish species targeted by
recreational anglers could adversely affect the level of enjoyment of the angling experience. It is
well documented that reductions in fish catch rate reduce recreational enjoyment. For example, one
study of anglers in the Great Lakes region found that anglers value each one percent change in fish
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abundance at approximately $0.20 to $0.40 per fishing day. Thus, if AIS incrementally reduced
catch rates in Lake Winnipeg, even if the number of angler days stayed at the current level of
approximately 159,000, there would likely be a reduction in value of each angler day. Using the
values from the Great Lakes study of $0.20 to $0.40 and applying this to the 159,000 angler days at
Lake Winnipeg, every one percent change in fish abundance could reduce the value of the angler
experience in the range of $30,000 to $60,000.

For non-fishing recreation, the primary impacts of AIS would likely be an increase in beach closure
days. Incremental beach closures could result if cyanobacteria or human pathogens such as E. coli
or Salmonella spp. were transferred and thereby resulted in increased concentrations in Lake
Winnipeg. However, as noted in earlier sections, several of the bacterial AIS of human health
concern are widely distributed and ubiquitous in aquatic systems of North America (P. aeruginosa,
Vibrio spp., Mycobacterium spp., E. coli, Legionella spp., and Salmonella spp.), and therefore pose a
potential risk, but not a “new” risk in Lake Winnipeg. In addition, concentrations of bacterial
pathogens and cyanobacteria are predominantly determined by other water quality factors (e.g.,
nutrients and water temperature). Hence, additional transfers of these AIS would likely have little
influence on concentrations in a HBB waterbody such as Lake Winnipeg.

Reduced catch rates or reduced health of fish species could also result in fewer fishing trips to Lake
Winnipeg, with resulting reductions in angler expenditures. Reduced angler expenditures would
adversely affect area businesses that sell goods and services to anglers, such as food and drink
establishments, lodging, sporting good stores, etc. As estimated above, the 159,000 fishing days at
Lake Winnipeg have an associated estimated fishing trip expenditure of approximately $8 million.
However, impacts to the local economy are limited to changes in tourism (non-local) visitation, and
it is not known what proportion of the 159,000 trips are non-local. Changes in the number of fishing
trips enjoyed by locals would not be expected to impact the local economy since such locals would
likely spend their recreation dollars on other local recreational activities. As Lake Winnipeg is not
particularly attractive as a recreational fishing destination, there may be more local than non-local
anglers fishing at Lake Winnipeg, which would limit the potential effects of AIS on tourism
expenditures.

Similar to the effects on recreational fishing, incremental beach closures could cause economic
impacts if fewer visitors came to the Lake Winnipeg area to recreate. As Lake Winnipeg has become
arecreation and vacation home destination, with beach and shoreline recreation a major draw, AIS
impacts on beach access could have measurable effects on the $111 million local Northwest Area

recreation economy. If beach closures resulted in fewer visitors, impacts would likely include
reduced expenditures at local businesses for recreation-related goods and services such as
transportation, food, lodging, and equipment. Furthermore, if shoreline recreational quality
significantly declined, the property values and associated tax revenues for lakeside retirement and
recreation communities would also potentially decline.

7.2.1.3 First Nations

First Nations communities rely heavily on Lake Winnipeg fisheries for employment as commercial
fishermen, for a subsistence food source, and for cultural value. With such reliance on Lake
Winnipeg fisheries, it is expected that First Nations communities would be impacted by AIS effects
on fishery resources. A study of the economic value of hunting and fishing for the Mushkegowuk
region, Hudson and James Bay Lowlands, highlights that the replacement value of subsistence food
resources (cost to replace subsistence foods with store-bought foods) can be equivalent to about
one-third of the total cash economy in First Nations communities.

7-6



U.S. Department of the Interior

Based on the estimated subsistence harvest of 140 to 402 MT of fish and an average market value of
fish of $4,010 per MT, the replacement value of the First Nations subsistence fish harvest may be
somewhere in the range of $561,000 to $1.6 million annually. Increased food costs could be a
noticeable burden on the First Nations communities around Lake Winnipeg, as these communities
are low income and have a high unemployment rate. Furthermore, it is important to note that
replacement cost does not take into account the cultural and/or social value of subsistence activity.
Thus, replacement food costs represent a lower bound estimate of the value of subsistence use.
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8.0 Conclusions

The conclusions in this chapter draw from the conclusions of the Transbasin Effects Analysis
because AIS species of concern, the range of project and non-project transfer pathways, the range of
treatment options and the environmental and economic consequences are all very similar between
that project and this proposed project. The probability of a Project-related release of water
resulting in the transfer of AIS and subsequent establishment in the HBB would be extremely low.
An introduction and establishment would require a cascade of low probability events, including: an
interruption of water treatment; AIS location of a suitable host or substrate to colonize (i.e.,
invasive mussels); AIS infection of susceptible host; and AlS establishment throughout an aquatic
system. The possibility of an interruption of the treatment system is considered very low (Chapter
5).

The numerous and diverse non-Project pathways were determined to exhibit a greater risk
(baseline risk) for introducing AIS (present in adjacent drainage basins) to the HBB. Many ofthe
species evaluated are widespread and ubiquitous in aquatic systems and may be both present and
abundant in the HBB. Water diversions with minimal or limited biota treatment systems,
engineering controls, and mitigation response systems (unlike the Project) were determined to
exhibit higher risk for AIS interbasin transfer (Chapter 6).

Potential environmental impacts are considered to be low or minimal due to the lack of potential of
some AIS to cause direct mortality, their ubiquity in the environment, and the general lack of
susceptible hosts in the HBB (Chapter 7). More substantial impacts are possible from the
introduction of quagga mussels and New Zealand mudsnails and additional transfers of zebra
mussels especially due to their broad environmental tolerance, rapid spread, and potential to cause
metapopulation disruptions. However, impacts would be site-dependent and highly variable, and
therefore largely unpredictable.

Although the potential impacts of AlS introductions, or additional transfers (AIS already present in
the HBB) could be minimal, the potential exists for pathogens and parasites to cause mortalities
significant enough to result in population-level effects. In these cases, there could be impacts on
recreational and commercial fisheries, non-fishing recreational activities, and aquaculture
operations, all components of the Manitoba economy. The economic impacts on these four sectors
would likely differ substantially based on the AIS and the receptor of concern (e.g., susceptible fish
hosts). Potential adverse impacts to recreational fisheries could result in decreased expenditures by
recreational anglers, decreased value of the recreation experience to recreationists, and decreased
revenues in associated economic sectors. Potential impacts to the commercial fishing sector
(including processors, wholesalers, etc.) could include reduced profit, employment, and catch value,
while consumers could be adversely impacted by increased price or reduced availability/quality of
local fish (Chapter 7).

Table 4-1 summarizes potential ecological receptors of concern in the HBB, their recreational or
commercial value, and associated pathogens (AIS). In Table 8-1, this information was expanded to
include the primary economic sectors which might be impacted should the specific AIS become
established in the HBB, no matter what the source of introduction. Because of the multiple potential
pathways and uncertainties regarding AlS establishmentand spread, the economic sectors shown
must be viewed as those possible from the specific AIS regardless of pathway(s) and temporal
patterns of introduction and establishment.

The sectors shown in the table reflect the specific fish listed as important recreational or
commercial species in Canadian publications. Those publications exclude some species, and the
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economic sectors which might be impacted are therefore not listed. However, the sectors shown are
believed to be representative for various recreational and commercial fisheries.

The uncertainty revealed during the current analysis precludes the prediction of definitive results
in terms of risks and consequences of AIS establishment in the HBB. Actual concentrations of AIS in
drainage basins adjacent to the HBB are not available, which would be vital input parameters for a
quantitative analysis. However, the available data and information acquired and evaluated
provided the necessary means to conduct a qualitative assessment and comparison of biota transfer
pathways. Proper execution of Project operation and maintenance activities and mitigation
measures would translate to risk reduction of both Project-related and total aggregate risk of AIS
introduction to the receiving basin.
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Table 8-1

AIS

Ictalurid
Herpesvirus 1
(channel catfish
virus)

Novirhabdovirus
spp- (infectious
hematopoietic
necrosis virus)

Aquabirnavirus
spp-(infectious
pancreatic

necrosis virus)

MAJOR LIFE HISTORY
CHARACTERISTICS

Virus can cause high
mortality of catfish fry and
fingerlings.

Spread is vertical and
horizontal.

RNA virus that affects wild
and captive fish. Can cause
mortality in adults and fry.
Surviving adults can develop
scoliosis.

Severe viral disease can affect
salmonid fry and post-smolts.
Causes abnormal swimming,
distended abdomen, and
darkened pigmentation.

Spread is horizontal.

U.S. Department of the Interior | RISK AND CONSEQUENCE ANALYSIS

DISTRIBUTION

Catfish-rearing
regions in
southern U.S.

Endemic in
hatchery and
wild fish in
Pacific
Northwest.

Widely
distributed and
primarily affects
salmonids.

Aquatic Invasive Species Potential Consequences Summary Table

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Causes limited mortality
among wild fish. Primarily a
disease of farmed catfish.
Environmental impacts not
expected.

Chinook salmon and brown
trout hosts for virus could
potentially be affected.

Salmonid species could be
differentially affected dueto
variable virulence among viral
strains.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Economic impacts not expected (pathogen problematic in
southern U.S.). Absence of intensive catfish aquaculture in
the HBB.

Impacts to Chinook salmon and brown trout (both non-
native species) recreational fisheries could result in
decreased expenditures by recreational anglers, decreased
value of the recreation experience to recreationists, and
decreased revenues in associated economic sectors.
Adverse impacts to the commercial fishing sector (e.g.,
Chinook salmon) (including processors, wholesalers, etc.)
could include reduced profit, employment, and catch value,
while consumers may be adversely impacted by increased
price or reduced availability /quality of local fish.

Impacts to recreational fisheries of salmonids could result
in decreased expenditures by recreational anglers,
decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Adverse impacts to the commercial
fishing sector (salmonids) (including processors,
wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

CONCLUSIONS
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AIS

Isavirus spp.

(infectious salmon

anemia virus)

Rhabdovirus carpio
(spring viremia of

carp virus)

Novirhabdovirus
spp- (viral
hemorrhagic
septicemia virus)

MAJOR LIFE HISTORY
CHARACTERISTICS

Virus causes severe anemia,
lesions, organ damage, and
mortality of hosts, including
Atlantic salmon. Spread is
horizontal.

Viral disease of carp causes
organ damage, hemorrhaging,
and sometimes mortality.
Thought to have been
common in carp ponds since
the 5th Century A.D.

Viral infection can affecta
variety of freshwater fishes.
Causes hemorrhages of the
skin and internal organs,
which can result in mortality.

Spread is horizontal.

U.S. Department of the Interior | RISK AND CONSEQUENCE ANALYSIS

DISTRIBUTION

Atlantic coastal
areas.

Sporadically
distributed
throughout the
U.S. Common in
Europe.

Throughout the
Great Lakes
west to
Wisconsin and
east to New

York.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Some species of salmonids and
non-salmonids may be
susceptible.

Primarily a disease of carp and
carp aquaculture. Carp species
are susceptible and mortalities
could occur at high infection
rates.

Infection could result in
mortalities of valuable game
fish, such as crappie or
muskellunge.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Impacts to recreational fisheries could result in decreased
expenditures by recreational anglers, decreased value of
the recreation experience to recreationists, and decreased
revenues in associated economic sectors. Adverse impacts
to the commercial fishing sector (including processors,
wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

Adverse impacts to the commercially-valuable carp fishing
sector (including processors, wholesalers, etc.) could
include reduced profit, employment, and catch value, while
consumers may be adversely impacted by increased price
or reduced availability/quality of local fish.

Impacts to recreational fisheries (e.g. crappie,

muskellunge) could result in decreased expenditures by
recreational anglers, decreased value of the recreation
experience to recreationists, and decreased

revenues in associated economic sectors.

CONCLUSIONS
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AIS

Renibacterium
salmoninarum

(bacterial kidney

disease)

Flavobacterium

columnare
(columnaris
disease)

MAJOR LIFE HISTORY
CHARACTERISTICS

Obligate bacterial salmonid
pathogen that causes BKD.
Symptoms are ulcers and
boils often followed by
systemic infection. Spread is
horizontal and vertical.

Bacterium causes columnaris
disease in freshwater and
marine fishes. Manifests as
lesions on the gills, skin, and
fins.
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DISTRIBUTION

Occurs
throughout
much of the
northern
hemisphere,
including the
HBB.

Western and
southeastern
U.S. and
Wisconsin,
including the
HBB.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Present in the HBB. BKD
infections could result in
salmonid species mortalities.
Infected individuals could also
be largely asymptomatic.

Present in the HBB. More
common in hatchery
conditions (especially in
catfish growingregions).
Potential to cause mortalities
of wild fish, including channel
catfish.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Adverse impacts would be likely more problematicin

aquaculture facilities. Commercial aquaculture isa small
component ofthe Manitoba economy; therefore, potential
economiclosses would likely be minimal. However,
potential impacts to salmonid recreational fisheries could
resultin decreased expenditures by recreational anglers,
decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Adverse impacts to the commercial
fishing sector (salmonids)

(including processors, wholesalers, etc.) could

include reduced profit, employment, and catch value,
while consumers may be adversely impacted by

increased price orreduced availability /quality oflocal fish.

Impacts to recreationally- valuable catfish fisheries (e.g.,
channel catfish) could result in decreased expenditures by
recreational anglers, decreased value of the recreation
experience to recreationists, and decreased revenues in
associated economic sectors. Potential adverse impacts to
the commercial fishing sector (e.g., channel catfish)
(including processors, wholesalers, etc.) could include
reduced profit, employment, and catch value, while
consumers may be adversely impacted by increased price
or reduced availability/quality of local fish.

CONCLUSIONS

8-5
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AIS

Edwardsiella spp.

Yersinia ruckeri
(ERM)

Aeromonas
salmonicida
(furunculosis)

MAJOR LIFE HISTORY
CHARACTERISTICS

Enteric bacteria sometimes
pathogenic to fish. Symptoms
include lethargy, poor
swimming, and lesions.

Bacterium that causes ERM, a
systemic infection primarily
in salmonids. Causes lethargy
and hemorrhages. Spread is
horizontal.

Bacterium that causes the
disease furunculosis. Causes
boils and ulcerative lesions.
Affects wide range of
salmonid fishes. Spread is
horizontal. Primarily affects
salmonids.

DISTRIBUTION

Edwardsiella
tarda
distributed
globally,
including the
HBB. Common
in intense catfish
rearing areas of
the U.S.

Global
distribution.

Reported from
several western
U.S. states and
Europe. Present
in the HBB

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Present in the HBB. Common
in catfish rearing regions, but
Edwardsiella spp. can affect
catfish (channel catfish, brown
bullhead), as well as other
wild species (e.g., black
crappie, largemouth bass).
Large mortalities do not
appear frequent so population
declines of recreational
fisheries would be unlikely or
rare.

Present in the HBB. May affect
salmonid and non- salmonid
fish species. Based on its
history, outbreak could cause
large mortalities or fishery
declines. Incremental or
additive adverse effects to fish
not expected as a result of
additional transfers (from any
adjacent drainage basin).

Present in the HBB. May affect
several species of salmonids,
however, native salmonids
such as brook trout could be at
a greater risk than introduced
salmonid species. Incremental
or additive adverse effects to
fish not expected as a result of
additional transfers.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Economic effects would not be expected due to the low
likelihood of population-level effects to recreational
fisheries.

Impacts to recreational fisheries (salmonids) could result
in decreased expenditures by recreational anglers and
decreased revenues, decreased value of the recreation
experience to recreationists, and decreased revenues in
associated economic sectors. Potential adverse impacts to
the commercial fishing sector (including processors,
wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

Impacts to recreational fisheries, including brook trout
could result in decreased expenditures by recreational
anglers, decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors.

CONCLUSIONS
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AIS

Streptococcus spp.

Escherichia coli

Legionella spp.

Mycobacterium
Spp.

Pseudomonas spp.

MAJOR LIFE HISTORY
CHARACTERISTICS

Bacterial infection commonly
called strep. Causes abnormal
swimming, lethargy, pop-eye,
hemorrhaging, etc.

E. coli bacteria cause
gastrointestinal distressin
humans. Transmitted via
fecal contamination of food
or water.

Bacteria that cause diseases
of humans such as
Legionnaire’s disease. Occur
in water sources such as
cooling towers, spas, etc.
Pneumonia is common, but
symptoms vary widely.

A wide range of bacteria,
some of which are pathogenic
to humans. Cause diseases
such as tuberculosis or
Crohn'’s disease.

Common bacteria found in
soil, water, skin, plants, and
most man-made
environments worldwide.
Can cause dermatitis,
septicemia, etc.

DISTRIBUTION

Global

Global.

Global.

Global.

Global.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

CONCLUSIONS
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AIS

Salmonella spp.

Vibrio cholera
(cholera)

Potamopyrgus
antipodarum (New
Zealand mudsnail)

Dreissena
polymorpha (zebra
mussel)

MAJOR LIFE HISTORY
CHARACTERISTICS

Enteric bacteria that cause
human illnesses such as
typhoid fever and food
poisoning.

Bacteria causing the human
disease cholera, manifested
as diarrhea and vomiting.

The New Zealand mudsnail is
invasive in North America.
Juveniles are miniscule and
adults are small (4-6 mm)
and easily dispersed in water.

The zebra mussel is a
freshwater bivalve native to
Eurasia. Highly adaptable toa
wide range of environments
and can colonize rapidly.

Larvae are planktonicand
easily dispersed in water.

DISTRIBUTION

Global.

Global.

Abundant in the
western U.S,,
noted in the
MRB.

Great Lakes
region, MRB,
HBB, Red River
in ND, and
Pelican Lake,
MN

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Not endemic to the U.S.,
therefore low chance of
introduction and potential
associated impacts to HBB.

Dense populations of New
Zealand mudsnails could
threaten (out-compete) native
mollusks, overgraze algae, and
change energy flows and
disrupt food-webs. In extreme
situations, fish population
declines could occur as a
result of food web structure
alterations.

Present in the HBB.
Ecosystems could be impacted
as populations of zebra
mussels remove (filter)
phytoplankton disrupting food
webs. In extreme situations,
fish population declines could
occur as a result of food web
structure alterations.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected from this extremely
rare pathogen.

Impacts to recreational fisheries (related to population
declines in only the most extreme circumstances) could
resultin decreased expenditures by recreational anglers,
decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Potential adverse impacts to the
commercial fishing sector (including processors,
wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

Economic impacts could include declines of commercially
valuable fisheries, such as lake whitefish. Fishery declines
could result in reduced profit, employment, and catch
value, while consumers may be adversely impacted by
increased price or reduced availability/quality of local fish.
Zebra mussels could also cause “fouling” of port
infrastructure, which is costly to remediate.

CONCLUSIONS
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AIS

Dreissena
rostriformis
bugensis (quagga
mussel)

Myxobolus
cerebralis

(whirling disease)

MAJOR LIFE HISTORY
CHARACTERISTICS

The quagga mussel is a
freshwater bivalve native to
Europe. Highly adaptable toa
wide range of environments
and colonize rapidly. Larvae
are planktonic and easily
dispersed in water.

Parasite that causes whirling
disease of juvenile salmonids.
Symptoms may be severe and
include malformations of the
head and spine. Complex life
cycle of the parasite includes
an annelid worm
intermediate host.
Susceptibility varies among
species of salmonids.
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DISTRIBUTION

Great Lakes
region and
Colorado.

Present in most
western U.S.
states, as well as
in New York and
Maryland.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Ecosystems could be impacted
as populations of quagga
mussels remove (filter)
phytoplankton disrupting food
webs. In extreme situations,
fish population declines could
occur as a result of food web
structure alterations.

The susceptibility of lake
whitefish and other native fish
(in the HBB) to whirling
disease has not been verified.
There is a lack of vulnerable
salmonid populations in the
North Dakota region of the
HBB. Myxobolus cerebralis
could be transferred from
drainage basins other than the
MRB to regions of the HBB
(e.g., Canada) supporting
populations of susceptible
salmonid species, which could
potentially beimpacted from
infection.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Impacts to recreational fisheries (related to population
declines in only the most extreme circumstances) could
resultin decreased expenditures by recreational anglers,
decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Potential impacts to commerecial
fisheries could result in reduced profit, employment, and
catch value, while consumers may be adversely impacted
by increased price or reduced availability/quality of local
fish.

Impacts to recreational fisheries (e.g., rainbow trout) could
result in decreased expenditures by recreational anglers,
decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Potential adverse impacts to the
commercial fishing sector (e.g., rainbow trout) (including
processors, wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

CONCLUSIONS
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AIS

Polypodium
hydriforme

Actheres pimelodi

Ergasilus spp.

Icelanonchohaptor
microcotyle

MAJOR LIFE HISTORY
CHARACTERISTICS

Parasite that invades the eggs
of sturgeon and paddlefish.
Multiple life-stages exist,
including a free-living stage.

Parasitic copepod that
attached to the mouth cavity,
tongue, or gills of fish host.

Parasitic copepod that
attached to the mouth cavity,
tongue, or gills of fish host.

Parasitic trematode that
infects fish. Little known
about life history
characteristics of this rare
organism.

DISTRIBUTION

MRB, HBB,
Great Lakes
region, Missouri,
and California.
Also found in
Canada in the
Nelson, St.John,
Saskatchewan,
and Winnipeg
Rivers.

Considered to be
widespread
throughout
North America

Thought to be
widespread
throughout
North America

Identified in the
Missouri River.
Further
distribution
unknown.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Present in the HBB. Parasite
can reduce the number of
viable eggs of sturgeon and
paddlefish; however, infection
does not appear to cause
population-level effects. No
adverse effects expected as a
result of additional transfers.

Likely a normal component of
fish parisitofauna in the HBB.
No records regarding the
potential for mortalities in
wild fish populations.
Unknown potential for
environmental impacts,
including population-level
effects of wild fish.

Likely a normal component of
fish parisitofauna in the HBB.
No records regarding the
potential for mortalities in
wild fish populations.
Unknown potential for
environmental impacts,
including population-level
effects of wild fish.

Organism is extremely rare.
Unknown potential for
environmental impacts,
including population-level
effects of wild fish.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Economic impacts not expected due to a lack of potential
for population-level effects.

Unknown potential for economic impacts.

Unknown potential for economic impacts.

Unknown potential for economic impacts.

CONCLUSIONS
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AIS

Corallotaenia
minutia

Cryptosporidium
parvum (crypto)

Giardia lamblia
(giardia)

Entamoeba
histolytica

Ichthyophthirius
multifiliis (ich or
white spot
disease)

MAJOR LIFE HISTORY
CHARACTERISTICS

Parasitic cestode that infects
catfish. Requires a copepod
intermediate host. Little
known about life history
characteristics of this rare
organism.

Parasitic protozoan that
causes gastrointestinal
distress in mammals.
Transmitted by fecal
contamination of food or
water.

Parasitic protozoan that
causes gastrointestinal
distress in mammals.
Transmitted by fecal
contamination of food or
water.

Parasitic protozoan that
causes gastrointestinal
distress, liver abscesses,and
fever in humans.

A highly pathogenic
protozoan ciliate external
parasite that causes the
disease “ich” in freshwater
fishes. Encysts in the skin of
hosts forming visible white
nodules.
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DISTRIBUTION

Identified in the
Missouri River.

Further
distribution
unknown.

Global.

Global.

Global.

Global.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Organism is extremely rare.
Unknown potential for
environmental impacts,
including population-level
effects of wild fish.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Ubiquitous in aquatic systems
including the HBB.
Incremental or additive
adverse effects notexpected as
a result of additional transfers.

Not common in U.S. and other
industrialized countries so low
likelihood of transfer to the
HBB. Potential to cause human
illness through contaminated
water (feces).

Could cause mortalities of
captive or wild fish, including
pre-spawning salmonids.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Unknown potential for economic impacts.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected from this pathogen
that is extremely rare in the U.S.

Impacts to recreational fisheries could result in decreased
expenditures by recreational anglers, decreased value of
the recreation experience to recreationists, and decreased
revenues in associated economic sectors. Potential adverse
impacts to the commercial fishing sector (including
processors, wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be

adversely impacted by increased price or reduced
availahilitv /analitv nf 1nral fich

CONCLUSIONS

8-11



AIS

Ichythyophonus
hoferi
(ichthyophonosis)

Saprolegnia spp.
(saprolegniosis or
winter fungus
disease)

Branchiomyces

spp.
(branchiomycosis)

Phoma herbarum

U.S. Department of the Interior

MAJOR LIFE HISTORY
CHARACTERISTICS

A fungus-like protozoan that
causes chronic, progressive
internal infection in wild and
cultured fish. Symptoms
include lesions on the
internal organs and skin.
Transmitted when the tissue
of aninfected fish is
consumed by another fish.

Causes winter fungus disease
of fish. Characterized by
brownish patches of cottony
fungal growth on the skin
and gills.

Fungus that primarily infects
the blood vessels of the gills
of fish. Causes hypoxia due to
tissue obstruction of gills.

A weakly infectious,
facultative fungal pathogen of
fish.

Normally a pathogen of
plants but sometimes invades
the air bladder or digestive
tract of fish. Causes gut
obstruction, hemorrhaging,
etc.

DISTRIBUTION

Northern
hemisphere

Global.

Global.

Global.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Could cause mortalities of
captive or wild fish. Unknown
potential for causing
population-level impacts to
fish hosts.

Infections are most common in
captive fish (e.g., catfish
aquaculture), so reared
populations could be atrisk.

Unknown potential for causing
population-level impacts to
wild fish hosts.

Infections are most common in
captive fish (e.g., catfish and
salmonid aquaculture), so
reared populations could be at
risk. Unknown potential for
causing population-level
impacts to wild fish hosts.

Potential to impactsalmonids
including Chinook salmon
based on experimental
evidence of fingerling
mortality (study results may
not be indicative of natural
effects of infection).

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Impacts to recreational fisheries could result in decreased
expenditures by recreational anglers, decreased value of
the recreation experience to recreationists, and decreased
revenues in associated economic sectors. Potential adverse
impacts to the commercial fishing sector (including
processors, wholesalers, etc.) could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

Channel catfish are notraised in aquaculture facilities in
Manitoba. Therefore no adverse economic effects are
expected in the local economy. In addition, aquaculture is a
small component of Manitoba’s economy.

Potential adverse impacts to aquaculture and the
commercial fishing sector could include reduced profit,
employment, and catch value, while consumers may be
adversely impacted by increased price or reduced
availability/quality of local fish.

Impacts to recreational fisheries (e.g., Chinook salmon)
could result in decreased expenditures by recreational
anglers, decreased value of the recreation experience to
recreationists, and decreased revenues in associated
economic sectors. Potential adverse impacts to the
commercial fishing sector (e.g., Chinook salmon)
(including processors, wholesalers, etc.) could include
reduced profit, employment, and catch value, while
consumers may be adversely impacted by increased price
or reduced availability/quality of local fish.
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AIS

Exophiala spp.
(black yeast)

Anabaena flos-
aquae
(blue-green algae)

Aphanizomenon
flos- aquae (blue-
green algae)

Microcystis
aeruginosa (blue-
green algae)

MAJOR LIFE HISTORY
CHARACTERISTICS

Pathogenic fungal species
commonly called “black
yeasts.” Causes ulcers and
nodules in fish.

Blue-green algae that can
release neurotoxic and
hepatotoxic compounds,
which may be harmful to
humans.

Blue-green algae that can
release neurotoxic and
hepatotoxic compounds,
which may be harmful to
humans.

Blue-green algae that can
release hepatotoxic
compounds, which may be
harmful to humans.

DISTRIBUTION

Global.

Global.

Global.

Global.

POTENTIAL
ENVIRONMENTAL
CONSEQUENCES IN HBB

Potential to cause mortalities
of salmonid (e.g., lake trout)
and non-salmonid species
(channel catfish) in the HBB.
Unknown potential for causing
population-level effects in fish
hosts.

Present in the HBB, including
Lake Winnipeg. Incremental or
additive adverse effects not
expected as a result of
additional transfers.

Present in the HBB, including
Lake Winnipeg. Incremental or
additive adverse effects not
expected as a result of
additional transfers.

Present in the HBB, including
Lake Winnipeg. Incremental or
additive adverse effects not
expected as a result of
additional transfers.

POTENTIAL ECONOMIC CONSEQUENCES IN HBB

Impacts to recreational fisheries (e.g., lake trout, channel
catfish) could result in decreased expenditures by
recreational anglers, decreased value of the recreation
experience to recreationists, and decreased revenues in
associated economic sectors.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

No adverse economic effects expected as a result of
additional transfers.

CONCLUSIONS
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Table A-1: UV Dose Summary Table

1

10

11

12

13

“ ST

Aquabirnavirus spp.

Rhabdovirus

Novirhabdovirus spp.

Ictalurid Herpesvirus 1

Rhabdovirus carpio

Isavirus spp.

Renibacterium salmoninarum

Aeromonas salmonicida

Streptococcus faecalis

Flavobacterium columnare

Pseudomonas aeruginosa

Vibrio cholera

Edwardsiella spp.

Attachment A-1

Infectious pancreatic necrosis virus

Infectious hematopoietic necrosis

Viral hemorrhagic septicemia virus

Channel catfish virus

Spring viremia of carp virus

Infectious salmon anemia virus

Bacterial kidney disease

Furunculosis

Strep

Myxobacterial infections/Columnaris
disease

(bacteria)

Cholera

Edwardsiella ictaluri and tarda

IHNV

VHSV

ccv
svev

ISAV

BKD

FUR

coL

Research
Supporting UV?

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

UV Dose

mlJ/cm2
82
165

246
325

3.84

3.28

30
2.5

75

1.5
2.7/

B8l

5.9

6.6

8.6

9.8

3.8

6.5

10

17

0.8

1.4

2.3

3.9

6.8

Log Removal

2.26

UV Lamp Technology

LP
LP
LP
LP

LP

LP

LP

LP

LP

LP
LP

LP
LP

LP
LP
LP
LP

LP

LP

LP

LP

LP

LP
LP

LP
LP
LP

LP

UV Summary Table

Water Quality

NR

NR

NR

NR
Culture media

Processing Effluent Blood
Water

Culture media

Processing Effluent Blood
Water

Reference

Cited in Mayaleri et al
Cited in Mayaleri et al
Cited in Mayaleri et al

Cited in Mayaleri et al

Afonso et al. (2012)

Afonso et al. (2012)

Afonso et al. (2012)

Afonso et al. (2012)

Kiryu et al. (2007)
Kiryu et al. (2007)

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al
Cited in Mayaleri et al
Cited in Mayaleri et al
Cited in Mayaleri et al
Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al

Cited in Mayaleri et al
Cited in Mayaleri et al

Cited in Mayaleri et al
Cited in Mayaleri et al
Cited in Mayaleri et al

Cited in Mayaleri et al

. (2016)
. (2016)
. (2016)
.(2016)

. (2016)
. (2016)
. (2016)

. (2016)
.(2016)
. (2016)
. (2016)
. (2016)
. (2016)
.(2016)

. (2016)

. (2016)

. (2016)
.(2016)
. (2016)
.(2016)

. (2016)
. (2016)
. (2016)

. (2016)

Comments

UV indicated as viable treatment option in NAWS, 2013 Table 3 - Trans Effect Analysis

UV indicated as viable treatment option in NAWS, 2013 Table 3 - Trans Effect Analysis

Multiple spp. cited. Results are reported for ATCC 9027

Multiple spp. cited. Results are reported for Classical OGAWA 154.
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Table A-1: UV Dose Summary Table

14

15

16

17

18

19

20

21

22

Mycobacterium spp.

Yersinia ruckeri

Escherichia coli

Legionella spp.

Salmonella spp.

Dreissena polymorpha

Dreissena rostriformis bugensis

Potamopyrgus antipodarum

Polypodium hydriforme

Attachment A-1

Common Name

Tuberculosis or leprosy

Enteric redmouth disease

E. coli

Legionnaire’s disease

Salmonella

Zebra mussel

Quagga mussel

New Zealand mudsnail

Intracellular parasitic cnidarian

Acronym

ERM

ZQM

NZMS

Research
Supporting UV?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

UV Dose

mlJ/cm2

5.7

7.9

10

12

15

2.2

43

10
1.6
8.2
4.8
6.4

2.6
4.5
5.8

131
26.2
79.6

Log Removal

UV Lamp Technology

LP
LP
LP

LP
LP
LP
LP
LP
LP
LP
LP
LP

LP
LP

LP
LP

LP

LP
LP
LP
LP

LP

LP
LP
LP

LP

LP

UV Summary Table

Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)

Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)

Cited Mayaleri et al. (2016)
Cited Mayaleri et al. (2016)
Lauria (2009)

Stewart-Malone et al. (2015)

Stewart-Malone et al. (2015)
Stewart-Malone et al. (2015)
Stewart-Malone et al. (2015)

Multiple spp. cited. Results are for B12CC2.

Multiple spp. cited. Results are for tuberculosis.

Multiple spp. cited. Results are for ATCC 25922.

o Quality

Removal based on the method and lamp technology. Representative data presented.

Multiple spp. cited. Results are for ATC 33152.

Multiple spp. cited. Results are for ATC 6539.
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Table A-1: UV Dose Summary Table

23

24
25

26

27
28

29

30

31

32

33

34

35

36

37

38

39

Myxobolus cerebralis

Actheres pimelodi

Ergasilus spp.

Icelanonchohaptor microcotyle

Corallotaenia minutia

Giardia lamblia

Entamoeba histolytica

Cryptosporidium parvum

Ichthyophthirius multifiliis
Ichthyophonus hoferi
Branchiomyces spp.
Saprolegnia spp.

Exophiala spp.

Phoma herbarum (fungi)
Aphanizomenon flos-aquae
Anabaena flos-aquae

Microcystis aeruginosa

Attachment A-1

Common Name

Whirling disease

Parasitic copepods

Parasitic copepod

Parasitic flatworm

Parasitic tapeworm

Backpacker’s diarrhea

Ich or white spot disease
Ichthyophonosis

Branchiomycosis

Saprolegniosis or winter fungus disease

Black yeast

Blue-green algae
Blue-green algae

Blue-green algae

Acronym

Research
Supporting UV?

Yes

No

No

No

Yes

Yes

Yes

No

No

No

No

Yes
Yes

Yes

UV Dose

mlJ/cm2

40

80
120

180

<10

10
20

8.8

<3

<3
6-Mar

>16

Log Removal

> BB B>

UV Lamp Technology

LP

LP
LP

MP

LP
LP
LP

LP

UV Summary Table

o Quality

Hedrick et al. (2007)

Hedrick et al. (2007)
Hedrick et al. (2007)

Hedrick et al. (2007)

Cited in Mayaleri et al. (2016)

Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)

Lavi (2017)

Cited in Mayaleri et al. (2016)
Cited in Mayaleri et al. (2016)

Cited in Mayaleri et al. (2016)

Cited in Mayaleri et al. (2016)

Beardall et al. (1997)
Tak et al. (2018)

Liu et al. (2007)

Paper indicated comblete removal of organism at dose of 40 mi/cm2

UV-a and UV-b appear to achieve .5 log

Page 3 of 3






Table A-2: Chlorine cT Value Summary Table

[ No._ | species | ______CommonName ______] Acronym | Research Supporting Chlorination? | Chlorine Dose Contact Time Log Removal Initial Concentration] _pH__] __Temp |

1

2

10

11

12

13

14

15

Aquabirnavirus spp.

Rhabdovirus

Novirhabdovirus spp.

Ictalurid Herpesvirus 1
Rhabdovirus carpio

Isavirus spp.

Renibacterium salmoninarum

Aeromonas salmonicida

Streptococcus faecalis

Flavobacterium columnare

Pseudomonas aeruginosa

Vibrio cholera

Edwardsiella spp.

Mycobacterium spp.

Yersinia ruckeri

Attachment A-2

Infectious pancreatic necrosis virus IPNV
Infectious hematopoietic necrosis IHNV
Viral hemorrhagic septicemia virus VHSV
Channel catfish virus ccv
Spring viremia of carp virus Svcv
Infectious salmon anemia virus ISAV
Bacterial kidney disease BKD
Furunculosis FUR
Strep
Myxobacterial infections/Columnaris

. coL
disease
(bacteria)
Cholera
Edwardsiella ictaluri and tarda
Tuberculosis or leprosy
Enteric redmouth disease ERM

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.2 mg/| Residual

0.7 mg/! Residual
4 mg/| Residual

16 mg/| Residual

25 mg/| Residual
25 mg/| Available chlorine

40 mg/I Available chlorine

200-500 mg/l Dose
0.5 mg/I Residual

1 mg/I Residual

0.5 mg/| Residual

1 mg/I Residual

200-500 mg/I Dose
540 mg/|

200-500 mg/I Dose

500 mg/I Dose
20-50 mg/! Dose
500 mg/| Dose
200-500 mg/I Dose

100 mg/I
200-500 mg/I Dose

0.05 mg/I

0.07 mg/I
0.4-0.5 mg/I

200-500 mg/I Dose

0.1 mg/I Residual

0.2 mg/! Residual
200-500 mg/I Dose

50 mg/l Dose (Clorox)

0.5 mg/I
2 mg/l mg/I

50 mg/l Dose (Clorox)
50 mg/I Dose (Clorox)
50,000 mg/I Dose (Clorox)

0.1 mg/! Residual

Chlorine Summary Table

10 minutes

2 minutes

5 minutes
5 minutes

30 minutes

30 minutes

30 minutes

30 minutes

5 minutes

<1 minute

10 minutes

<1 minute

5 minutes

20 minutes

5 minutes

5 minutes
24 hours
10 minutes
10 minutes

15 minutes
15 minutes

<1 minute

<2 minutes
2 minutes

5 minutes

<1 minute

<1 minute

10 minutes

<1 minute

<1 minute
20 minutes

<1 minute

60 minutes

20 minutes

<2 minutes

2 mg-min/I
1.4 mg-min/I
20 mg-min/|
80 mg-min/|

750 mg-min/I
750 mg-min/I

1200 mg-min/I

15000 mg-min/I

2.5 mg-min/I

1 mg-min/I
5 mg-min/|
1 mg-min/I

2500 mg-min/I

1000 mg-min/I

1000 mg-min/I
1200 mg-min/I
5000 mg-min/I
5000 mg-min/I
1500 mg-min/I

0.05 mg-min/|

0.14 mg-min/|
1 mg-min/I

2500 mg-min/I
0.1 mg-min/L

0.2 mg-min/L
5000 mg-min/I

50 mg-min/|

0.5 mg-min/L
40 mg-min/L

50 mg-min/L
300 mg-min/I
1x1076 mg-min/|

0.2 mg-min/L

>4 |log removal

>4 |log removal

Complete - 0/6 cultures
Complete - 0/6 cultures

Complete - 0/6 cultures

NR - 0/x tubes
NR - 0/x tubes

NR

3 to 4 log removal

3 to 4 log removal

3 to 4 log removal

3 to 4 log removal

NR

NR

NR

NR
NR
NR
NR

NR
NR

3 log removal

3 log removal
1.5 log removal

NR

>3 log removal

>3 log removal
NR

>4 |log removal

> 4 log removal
4 log removal

>4 |log removal
Complete - no growth
Complete - no growth

>3 log removal

1074 TCID50/ml

1075 TCID50/ml
1074 TCID50/ml

1074.5 TCID50/ml

1076.3 TCID50/ml

1075 TCID50/ml

1077.5 TCID50/ml

1074 TCID50/ml

1074 TCID50/ml

1074 TCID50/ml

1074 TCID50/ml

NR

NR

NR

NR
NR
NR
NR

NR

3x1074 CFU/ml - 2x10”6 CFU/ml

5x1074 CFU/ml
5x1074 CFU/ml

NR

1074 cells/ml

10”74 cells/ml
NR

9.4 X 1076 CFU/ml

1047 cells/ml

2*1077 CFU/ml
Too numerous to count
Too numerous to count

10”74 cells/ml

6.9

8.2
7

9

NR

<6

NR

6.9

6.9

8.2

8.2

NR

NR

NR

NR
NR
NR
NR

NR

NR

10C

10C
21C

21C

21C

NR

NR

10C

10C

10C

10C

NR

NR

NR

NR
NR
NR
NR

NR

15C

7.5C
15C

NR

20C

20C
NR

22C

20C
20C

21C

21C

21C

20C
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Table A-2: Chlorine cT Value Summary Table

[ Wo. | spees | commonName | Acronym | Research Supporting Chiorination? | Chiorine Dose Contact Time Log Remoua initial Concentration] —p# | Tomp |

16
17
18

19

20

21

22
23

24
25
26
27
28

29

30
31
32
33

34

35
36

37

38

39

Escherichia coli
Legionella spp.
Salmonella spp.

Dreissena polymorpha

Dreissena rostriformis bugensis

Potamopyrgus antipodarum

Polypodium hydriforme

Myxobolus cerebralis

Actheres pimelodi

Ergasilus spp.
Icelanonchohaptor microcotyle
Corallotaenia minutia

Giardia lamblia

Entamoeba histolytica

Cryptosporidium parvum
Ichthyophthirius multifiliis
Ichthyophonus hoferi
Branchiomyces spp.

Saprolegnia spp.

Exophiala spp.
Phoma herbarum (fungi)

Aphanizomenon flos-aquae

Anabaena flos-aquae

Microcystis aeruginosa

Attachment A-2

E. coli
Legionnaire’s disease
Salmonella

Zebra mussel

Quagga mussel

New Zealand mudsnail

Intracellular parasitic cnidarian

Whirling disease

Parasitic copepods
Parasitic copepod
Parasitic flatworm
Parasitic tapeworm
Backpacker’s diarrhea

Ich or white spot disease
Ichthyophonosis
Branchiomycosis

Saprolegniosis or winter fungus disease

Black yeast

Blue-green algae

Blue-green algae

Blue-green algae

ZQM

NZMS

Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

0.1 mg/! Residual

200-500 mg/l Dose
0.5 mg/I
0.5 mg/I
0.5 mg/I
0.5 mg/I
1.0 mg/I

3.0 mg/I

200-500 mg/| Dose

13 mg/I
131 mg/I
500 mg/I Dose (Clorox)
5000 mg/| Dose

1.5 mg/I
3.0 mg/I

<2 minutes

10 minutes
<5 minutes
<5 minutes
20 minutes
882 hours
570 hours
200 hours
(approximate)

60 minutes

10 minutes

1 minute
15 minutes
10 minutes

10 minutes
10 minutes

Reference LT1IESWTR CT tables by temp and pH

5.1 mg/! Residual
5 mg/l Residual
2 mg/| Residual
1 mg/I Residual

2 mg/I Residual

2.5 mg/I Residual

7 mg/| Residual

80 mg/|

1 mg/l

2 mg/I

2 mg/l

2 mg/l

20 minutes
15 minutes
15 minutes
15 minutes

10 minutes

10 minutes

10 minutes

90 minutes

Chlorine Summary Table

0.2 mg-min/L

2.5 mg-min/I
2.5 mg-min/I
10 mg-min/I

15 mg-min/I
30 mg-min/|

102 mg-min/|
75 mg-min/|

30 mg-min/|
15 mg-min/I

20 mg-min/|

25 mg-min/|

70 mg-min/|

7200 mg-min/L

152 mg-min/|

3.6 mg-min/ml

7.21 mg-min/ml

31 mg-min/I

>3 log removal

NR

4 log removal

2 log removal

2 to 3 log removal

100% mortality

NR

5 log removal

NR (100% mortality)
NR (100% mortality)
3 log removal

NR

NR

NR

NR

2 log removal

3 log removal

3 log removal

2 log removal

2 log removal

2 log removal

1074 cells/ml

NR
60-100 cysts/ml
60-100 cysts/ml
60-100 cysts/ml

NR

NR

NR

4 x 1075 oocysts/ml

1074 spores/ml

2 x 1075 cells/ml

2 x 1075 cells/ml

2 x 1075 cells/ml

7

8.1

8-Jun
8-Jun

NR

20C

15-21C
15-21C
15C

25C
15C

22C
10C
20C
30C

30C

30C

30C

25C

25



Table A-2: Chlorine cT Value Summary Table

L No._| ______ species | ______CommonName ____[waterQuality

1

2

10

11

12

13

14

15

Aquabirnavirus spp.

Rhabdovirus

Novirhabdovirus spp.

Ictalurid Herpesvirus 1
Rhabdovirus carpio

Isavirus spp.

Renibacterium salmoninarum

Aeromonas salmonicida

Streptococcus faecalis

Flavobacterium columnare

Pseudomonas aeruginosa

Vibrio cholera

Edwardsiella spp.

Mycobacterium spp.

Yersinia ruckeri

Attachment A-2

Infectious pancreatic necrosis virus

Infectious hematopoietic necrosis

Viral hemorrhagic septicemia virus

Channel catfish virus
Spring viremia of carp virus

Infectious salmon anemia virus

Bacterial kidney disease

Furunculosis

Strep

Myxobacterial infections/Columnaris

disease
(bacteria)

Cholera

Edwardsiella ictaluri and tarda

Tuberculosis or leprosy

Enteric redmouth disease

Soft water (30 mg/L as CaCO3)

Hard water (120 mg/L as CaCO3)

0.13% calf serum (organic matter)

Tap water

Salt water

Soft water (30 mg/L as CaCO3)

Soft water (30 mg/L as CaCO3)
Hard water (120 mg/L as CaCO3)
Hard water (120 mg/L as CaCO3)

NR

NR

NR

NR
NR
NR
NR

NR

NR

NR
NR

NR

Soft water (30 mg/L as CaCO3)

Hard water (120 mg/L as CaCO3)
NR

Distilled water
Distilled water
Distilled water

Soft water (30 mg/L as CaCO3)

Temp specified as "room temperature"

Temp specified as "room temperature"

"Chlorine is considered to inactivate VHSV, although EPA was unable to identify an accepted
concentration to do so. Type-approved systems that use chlorine target concentrations of 1-20
mg/L...Additional studies on the reaction of VHSV to chlorine are needed"

Limited inactivation at high pH

Survival time in untreated water is 2 days

Survival time in untreated water is 2 weeks

Smooth strain
Rugose strain

Survival time in untreated water > 20 days (length of experiement)

Chlorine Summary Table

Wedemeyer et al. (1978)

Wedemeyer et al. (1978)
Elliott & Amend (1978)

Elliott & Amend (1978)

Elliott & Amend (1978)

Desautels and MacKelvie (1975)
Desautels and MacKelvie (1975)

Bowker et al. (2019)

Wedemeyer et al. (1978)

Wedemeyer et al. (1978)

Wedemeyer et al. (1978)

Wedemeyer et al. (1978)

Bowker et al. (2019)

Cited in USEPA (2019)

Bowker et al. (2019)

Cited in Yanong et al. (2012)
Cited in Yanong et al. (2012)
Cited in Yanong et al. (2012)
Bowker et al. (2019)

Torgensen (1998), cited in Smail et al (2004)
Bowker et al. (2019)

Pascho et al. (1995)

Pascho et al. (1995)
Pascho et al. (1995)

Bowker et al. (2019)

Wedermeyer & Nelson (1977)

Wedermeyer & Nelson (1977)
Bowker et al. (2019)

Mainos et al. (2012)

CbC
CbC

Mainous and Smith (2011)
Mainous and Smith (2005)
Mainous and Smith (2005)

Wedermeyer & Nelson (1977)
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Table A-2: Chlorine cT Value Summary Table

L No. | species | CommonName _____[waterQualit

Hard water (120 mg/L as CaCO3)

16 Escherichia coli
17 Legionella spp.

18 Salmonella spp.

19 Dreissena polymorpha

20 Dreissena rostriformis bugensis
21 Potamopyrgus antipodarum

22 Polypodium hydriforme

23 Myxobolus cerebralis

24 Actheres pimelodi

25 Ergasilus spp.

26 Icelanonchohaptor microcotyle
27 Corallotaenia minutia

28 Giardia lamblia

29 Entamoeba histolytica

30 Cryptosporidium parvum
31 Ichthyophthirius multifiliis
32 Ichthyophonus hoferi

33 Branchiomyces spp.

34 Saprolegnia spp.

35 Exophiala spp.
36 Phoma herbarum (fungi)

37 Aphanizomenon flos-aquae
38 Anabaena flos-aquae
39 Microcystis aeruginosa

Attachment A-2

E. coli
Legionnaire’s disease
Salmonella

Zebra mussel

Quagga mussel

New Zealand mudsnail

Intracellular parasitic cnidarian

Whirling disease

Well water

Parasitic copepods

Parasitic copepod

Parasitic flatworm

Parasitic tapeworm

Backpacker’s diarrhea
NR
NR
NR
NR
NR
NR
NR

Ich or white spot disease
Ichthyophonosis
Branchiomycosis

Saprolegniosis or winter fungus disease

Black yeast

Surface water
Blue-green algae Reservoir water
Blue-green algae Reservoir water
Blue-green algae Reservoir water

Survival time in untreated water > 20 days (length of experiement)

Actinospore stage (triactinomyxon, TAM)
Actinospore stage (triactinomyxon, TAM)
Myxospore stage
Myxospore stage

Results reported for Phoma glomerata - no results found for Phoma herbarum

Chlorination will result in cell lysis and release of cyanotoxins; additional contact time will oxidize
cyanotoxins

Chlorination will result in cell lysis and release of cyanotoxins; additional contact time will oxidize
cyanotoxins

Chlorination will result in cell lysis and release of cyanotoxins; additional contact time will oxidize
cyanotoxins

Chlorine Summary Table

Wedermeyer & Nelson (1977)

Bowker et al. (2019)
CDC

USEPA (2015)

CDC

Rajapogal et al. (2002)

Bowker et al. (2019)

Bowker et al. (2019)

Wagner et al. (2002)
Wagner et al. (2002)
Hedrick et al. (2008)
Wagner (2002)

Jarroll et al. (1981)

Jarroll et al. (1981)

USEPA (2003)

Stone (1937) cited in Rubin et al. (1983)
Chang and Fair cited in Rubin et al. (1983)
Chang and Fair cited in Rubin et al. (1983)
Chang and Fair cited in Rubin et al. (1983)

Stringer and Kruse cited in Rubin et al. (1983)

Stringer and Kruse cited in Rubin et al. (1983)

Stringer and Kruse cited in Rubin et al. (1983)

Durborow et al. (1998)

Pereira et al. (2013)

Zamyadi et al. (2012)

Zamyadi et al. (2012)

Zamyadi et al. (2012)
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11.

12.
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Technical Memorandum

To: U.S Bureau of Reclamation

From: Mr. Drew Mitchell, Independent Fisheries Consultant
CC: Paul Boersma, Black & Veatch

Subject: Research Summary on the Missouri Sturgeon Iridovirus
Date: April 17, 2020

Purpose

The purpose of this technical memorandum is to provide the U.S. Bureau of Reclamation with a
summary of the Missouri River Sturgeon Iridovirus (MRSIV) in support of their analysis of Aquatic
Invasive Species for the Eastern North Dakota Water Alternate Supply Project Environmental Impact
Statement. Reclamation has completed previous NEPA analyses (Reclamation 2007 and Reclamation
2008) which included the evaluation of aquatic invasive species. Reclamation collaborated with the
USGS to research numerous aquatic species of concern, including the Missouri River Sturgeon Iridovirus,
and the results of that research and analysis are presented in two technical reports (USGS 2005 and
USGS 2007). The purpose of this current research effort is to determine if additional data are available
on this species, and if so, does the data support previous conclusions in terms of the characteristics of
this iridovirus and its distribution and treatability.

This technical memorandum was substantially completed when it was submitted on January 31, 2020.
Between January 31, 2020 and April 17, 2020, minor changes were made to the text including additional
discussion on the potential for vertical transfer of MRSIV. The revisions did not change the conclusions
as presented in the January 31, 2020 version of the technical memorandum.

Origins of the Missouri River Sturgeon Iridovirus

The Missouri River Sturgeon Iridovirus (MRSIV) is found in two species of sturgeon: pallid sturgeon
(Scaphirhynchus albus) and shovelnose sturgeon (Scaphirhynchus platorynchus) (29). The MRSIV was
first detected in shovelnose sturgeon in January of 1999 and significant losses among pallid sturgeon
also occurred in that same year (1). By 2002, the MRSIV was known to be present in sturgeon at four
hatcheries: Gavins Point NFH (Yankton, SD), Miles City State Fish Hatchery (SFH) (Miles City, MT),
Garrison Dam NFH (Riverdale, ND), Natchitoches NFH (Natchitoches, LA), and at Valley City NFH (26 and
29). It may also have occurred at Neosho NFH (Neosho, MO) (34). Since that time and for almost two
decades, no further sturgeon species or other fish have been found infected with the MRSIV.

By 2001, stress was known to be a contributing factor in the severity and expression of the virus (24).
This virus is most often found in a latent or carrier state; it is not pathogenic unless the sturgeon are
crowded or otherwise stressed in a hatchery environment where disease signs can be manifested (1; 40;
and 41). Mortality among hatchery fish can reach 100 percent (34).
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Summary of Testing and Management Since Detection

Prior to the development of an acceptable polymerase chain reaction (PCR) assay - a genetic testing
procedure based on comparing short segments of DNA highly specific for a given organism - only
histological evaluations (observation of pathognomonic cells in tissue sections) and the use of electron
microscopy (observation of enlarged cells observed with hexagonal, double enveloped virus particles
with a condensed bar shaped core) were considered valid detection methods for the MRSIV (29). Testing
for the presence of the virus was done at water temperatures of 15°C to 20°C where the virus was
considered most likely to be present (29). In 2010, T. Kurobe et al., (2) developed a highly sensitive and
accurate PCR detection method that became the standard for monitoring the MRSIV in both pallid and
shovelnose sturgeon.

Using this PCR method, low levels of this virus have been reported from the fin clips of healthy wild
adult sturgeon on occasion (40). Continued monitoring using PCR at the Bozeman Fish Health Center - a
major fish health center in the region - has shown decreasing numbers of MRSIV-positive fish over the
studied years, so much so that much of the testing has now been discontinued (40). PCR monitoring is
still carried out at the Garrison Dam NFH and Miles City SFH (42 and 43). At the Garrison Dam NFH,
MRSIV is found yearly in very small numbers of broodstock (43). No disease problems from the virus
have occurred at these hatcheries in last 3 or 4 years for the Garrison Dam NFH and in at least nine years
for Miles City SFH (42 and 43).

Knowledge of the transmission of MRSIV to sturgeon is important to the understanding of how fish
become infected and how infection may be prevented. Two potential sources of MRSIV were suspected
for the initial outbreaks that occurred in the pallid sturgeon restoration and recovery hatchery program
(1). These were vertical transmission of the virus with gametes from wild adults and the presence of the
virus in the water supply from wild sturgeon in the river system (1). In their 2011 study, Kurobe et al. (1)
showed that MRSIV was transmitted by feeding of infected tissues, bath exposures to extracts from
infected tissues, and cohabitation with MRSIV carriers. Their studies did not evaluate vertical
transmission, but such a transmission is suspected because there is evidence that a related sturgeon
virus, the white sturgeon iridovirus (WSIV), is transmitted with the gametes (1,2, 8, and 9). Regarding
the known methods of transmission for MRSIV, pertinent information such as the amount of virus in the
water needed to cause infection and the effects of time, water quality, water temperature, and water
flow on the survival of MRSIV in water is still needed in order to access the potential for the spread of
MRSIV by waterborne exposure in waters.

As a virus management technique, ultra-violet (UV) irradiation is used for water treatment at fish
hatcheries. For example, water is disinfected with UV irradiation at Garrison Dam NFH, Gavins Point
NFH, and Miles City SFH. There is no standard UV treatment or even the discussion of the use of UV as a
treatment for the MRSIV that we could find in the scientific literature. However, UV treatments for
MRSIV and have been used at various doses by some fish hatcheries for MRSIV control. For UV doses
used at the hatcheries, see citations 41, 42, and 43. Two of the sturgeon hatchery managers (41 and 43)
did not consider UV disinfection effective against the MRSIV because of the assumption (not
scientifically determined as discussed above) that the virus is vertically transferred from an infected
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adult sturgeon through the egg to its young . If vertical transmission of MRSIV was the case, it would
make water disinfection of little value.

Conclusions

The following conclusions are made based on the citations given on the following pages, including the
conversations with various experts:

e The MRSIV first was found in January of 1999, a little more than 20 years ago (1 and 29). As with
many fish pathogens, the iridoviral agent (MRSIV) can be associated with mortalities in cultured
sturgeon but has not been identified as a mortality factor in the wild (1 and FEIS Appendix M.1 -
Response to Comments). Our search of the available literature found no report of mortality in wild
sturgeon and the experience and observations of two hatchery managers involved with MRSIV (40
and 41) further support the understanding that MRSIV causes mortalities in the hatchery but not in
the wild.

e The stressful conditions that lead to a MRSIV caused disease and fish mortality have not been
evaluated. Stressor such as fish density or crowding have been implicated in the cause of disease
among sturgeon infected with the white sturgeon iridovirus, a closely related virus (16), therefore it
is suspected that crowding stress among others may also predispose fish to disease caused by the
MRSIV (1). Reports of observation by hatchery managers also implicate fish density as a key factor
in causing and controlling this disease. Lowering fish densities in the water less than % pound of
fish per cubic foot of water is a management tool used to keep the infected sturgeon from breaking
with disease in the hatchery (41). Fish densities in the wild seldom approach those found in the
hatchery. Lowering fish densities in the hatchery and the single use of water (not recirculation of
the same water) coincide with decreased incidence of disease caused by MRSIV in recent years (40,
41,42, and 43).

e Even after 20 years, very little is known about this virus. To date only two research publications have
been produced on the MRSIV (1 and 2). However, a publication on the genetic characterization of
MRSIV and other associated viruses by Tom Waltzek et al., is in process (37). Waltzek’s upcoming
publication will not likely offer information practical to the needs of this project as it is more focused
on the genetic relationship between viruses.

e In areview of the technical literature and in discussions with various fish health experts and fish
hatchery managers, no additional or new information has been found related to the MRSIV. The
conclusion of this review supports/affirms conclusions of previous analyses of this species as
presented in USGS 2005 (45 and 46), USGS 2007 (44) which are the underlying basis of
Reclamation’s NEPA analysis (Reclamation 2007, Reclamation 2008).
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Citations: Publication, websites, and personal communications.

This list includes cited references as well as other sources that were part of the general search for

information on the MRSIV. Citations used to directly support statements in the text have been

highlighted in red; those citations are referenced in the text by numbers to keep information concise.

Research publications found on MRSIV:

1.

Kurobe, T., E MacConnell, C. Hudson, T. S. McDowell, F. O. Mardones, and R. P. Hedrick.
2011. Iridovirus Infections among Missouri River Sturgeon: Initial Characterization,
Transmission, and Evidence for Establishment of a Carrier State. Journal of Aquatic Animal
Health 23(1):9-18.

Kurobe, T., K. T. Kwak, E. MacConnell, T. S. McDowell, F. O. Mardones, and R. P. Hedrick.
2010. Development of PCR assays to detect iridovirus infections among captive and wild
populations of Missouri River sturgeon. Diseases of Aquatic Organisms 93:31-42.

Review and newsletter publications found on MRSIV:

3.

MacConnell, E., R. P. Hedrick, C. Hudson, and C. A. Speer. 2001. Identification of an iridovirus
in cultured pallid (Scaphirhynchus albus) and shovelnose sturgeon (S. platorynchus). Fish
Health Newsletter 29(1): 1-3.

Webb, M., J. E. Williams, and L. R. Hildebrand. 2005. Recovery Program Review for
Endangered Pallid Sturgeon in the Upper Missouri River Basin. Reviews in Fisheries Science.
13:165-176.

Research publications on other sturgeon iridoviruses:

5.

10.

11.

Adkison, M. A., M. Cambre, and R. P. Hedrick. 1998. Identification of an iridovirus in Russian
sturgeon (Acipenser gueldenstaedti) from northern Europe. Bulletin of the European
Association of Fish Pathologists 18:29-32.

Ciullia, S, E.Volpea, R.Sirria, P.L. Passalacquaa, F.Cesa, Bianchib, P.Serratorea, and
L.Mandriolia. 2016. Outbreak of mortality in Russian (Acipenser gueldenstaedtii) and
Siberian (Acipenser baerii) sturgeons associated with sturgeon nucleo-cytoplasmatic large
DNA virus. Veterinary Mircrobiology. 191:27-34.

Drennan, J. D., S. Ireland, S. E. LaPatra, L. Grabowski, T. K. Carrothers, and K. D. Cain. 2005.
High-density rearing of white sturgeon (Acipenser transmontanus) induces white sturgeon
iridovirus disease. Aquaculture Research. 36:824-827.

Drennan, J. D., S. E. LaPatra, J. T. Siple, S. Ireland, and K. D. Cain. 2006. Transmission of white
sturgeon iridovirus in Kootenai River white sturgeon (Acipenser transmontanus). Diseases of
Aquatic Organisms 70:37-45.

Georgiadis, M. P., R. P.Hedrick, T. E. Carpenter, and I. A. Gardner. 2001. Factors influencing
the transmission, onset, and severity of outbreaks of white sturgeon iridovirus (WSIV) in a
commercial hatchery. Aquaculture 194:21-35.

Georgiadis, M. P., R. P. Hedrick, W. O. Johnson, S. Yunn, and |. A. Gardner. 2000. Risk factors
for outbreaks of disease attributable to white sturgeon iridovirus and white sturgeon
herpesvirus-2 at a commercial sturgeon farm. American Journal of Veterinary Research
61:1232-1240.

Hedrick, R. P., J. M. Groff, T. McDowell, and W. H. Wingfield. 1990. An iridovirus infection of
the integument of the white sturgeon Acipenser transmontanus. Diseases of Aquatic
Organisms 8:39-44,
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14.

15.

16.

17.

18.

19.

20.
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Hedrick, R. P., T. S. McDowell, J. M. Groff, S. Yun, and W. H. Wingfield. 1992. Isolation and
some properties of an iridovirus-like agent from white sturgeon (Acipenser transmontanus).
Diseases of Aquatic Organisms 12:75-81.

Hedrick, R. P., T. S. McDowell, R. Rosemark, D. Aronstein, and C. N. Lannan. 1991. Two cell
lines from white sturgeon. Transactions of the American Fisheries Society 120:528-534.
Kwak, K. T,,I. A. Gardner, T. B. Farver, and R. P. Hedrick. 2006. Rapid detection of white
sturgeon iridovirus (WSIV) using a polymerase chain reaction (PCR) assay. Aquaculture
254:92-101.

LaPatra, S. E., J. M. Groff, G. R. Jones, B. Munn, T. L. Patterson, R. A. Holt, A. K. Hauck, and R.
P. Hedrick. 1994. Occurrence of white sturgeon iridovirus infections among cultured white
sturgeon in the Pacific Northwest. Aquaculture 126:201-210.

LaPatra, S. E., J. M. Groff, T. L. Patterson, W. D. Shewmaker, M. Casten, J. Siple, and A. K.
Hauck. 1996. Preliminary evidence of sturgeon density and other stressor on manifestation
of white sturgeon iridovirus disease. Journal of Applied Aquaculture 24:6-13.

Raverty, S., R. P. Hedrick, J. Henry, and S. Saksida. 2003. Diagnosis of sturgeon iridovirus
infection in farmed white sturgeon in British Columbia. Canadian Veterinary Journal.
44:327-328.

Steckler, N., R. Yanong, D. Pouder, and A. Nyaoke. 2014. New disease records for hatchery-
reared sturgeon, Il, Phaeohyphomycosis due to Veronaea botryose. Diseases of Aquatic
Organisms. 111:229-238.

Waltzek, T., D. Miller, M. Gray, B. Drecktrah, J. Brigger, B. MacConnell, C. Hudson, L. Hopper,
J. Friary, S. Yun, K. Malm, S. Weber, and R. Hedrick. 2014. New disease records for hatchery-
reared sturgeon. |. Expansion of frog virus 3 host range into Scaphirhynchus albus. Diseases
of Aquatic Organisms. 111:219-227.

Watson, L. W., J. M. Groff, and R. P. Hedrick. 1998. Replication and pathogenesis of white
sturgeon iridovirus (WSIV) in experimentally infected white sturgeon Acipenser
transmontanus juveniles and sturgeon cell lines. Diseases of Aquatic Organisms 32:173-184.

Website databases with pertinent MRSIV information and results:

21.

22.

23.

24,

25.
26.

27.

https://digitalcommons.unl.edu/usarmyceomaha/99/ - USFWS 2002 sampling study:
Shovelnose sturgeon iridovirus sampling in the Missouri River, below Gavins Point Dam,
South Dakota and Nebraska.

https://portal.nifa.usda.gov/web/crisprojectpages/0217150 -- USDA study plan for
University of California grant: Development of management tools for the pallid sturgeon
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/white-sturgeon
and https://www.sciencedirect.com/science/article/pii/B9780128015735000085 -- Hicks, P.,
J. Becker, R. Whittington. 2016. Iridoviruses of Fish in Aquaculture Virology, Academic
Press. p. 127-152. [Part 8.3.7 Diseases of fish caused by white sturgeon iridovirus (WSIV).]
https://www.fws.gov/mountain-prairie/fisheries/missouriRiverFWCO/01plsrpt.pdf - 2001
Summary Report of Work Conducted by the Missouri River FWMAO on Missouri-
Yellowstone River’s Pallid Sturgeon.

https://en.wikipedia.org/wiki/Pallid_sturgeon — General information on the pallid sturgeon.
https://core.ac.uk/display/17245951 — 2002. Shovelnose sturgeon iridovirus sampling in the
Missouri River, below Gavins Point Dam, South Dakota and Nebraska. Published by the U.S.
Fish and Wildlife Service, 1-8.
http://fwf.ag.utk.edu/mgray/ranavirus/2011Symposium/Waltzek.pdf — power point
presentation on a new virus of the pallid sturgeon by T. Waltzek and others.
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http://fwf.ag.utk.edu/mgray/ranavirus/2011Symposium/Waltzek.pdf

28.

29.

30.

31.

32.

33.

34.
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https://gfp.sd.gov/UserDocs/nav/FinalPallidPlan.pdf -- South Dakota Pallid sturgeon
management plan.

fwp.mt.gov/fwpDoc.html?id=11276 — 2002 Upper Basin Pallid Sturgeon Workgroup —
Annual Report.

https://pubs.usgs.gov/of/2017/1121/0fr20171121.pdf -- Assessment of Adult Pallid
Sturgeon Fish Condition, Lower Missouri River—Application of New Information to the
Missouri River Recovery Program, 2017.
https://www.usbr.gov/gp/mtao/loweryellowstone/EA/Final EA/Support/Jaeger et al 2008 --
Assessment of pallid sturgeon restoration efforts in the lower Yellowstone River, Annual
Report for 2007.
https://www.fws.gov/mountain-prairie/fisheries/missouriRiverFWCO/update00.pdf -- Pallid
Sturgeon Recovery Update December 2000.
http://www.pallidsturgeon.org/wp-content/uploads/2014/06/UBPSW-2013-2014-Annual-
Rpt.pdf - Upper Basin Pallid Sturgeon Workgroup Annual Report August 2013-May 2014.
https://gfp.sd.gov/UserDocs/nav/FinalPallidPlan.pdf - South Dakota Pallid Sturgeon
(Scaphirhynchus albus) Management Plan South Dakota Department of Game Fish and Parks
Pierre, SD 2006 Wildlife Division Report 2006-01.

Personal communications with fish virologist and hatchery managers

35.

36.

37.

38.

39.

USGS Emeritus Virologist responded and left a telephone message on 01/14/20. Suggested
contacting Tom Waltzek at the University of Florida whom he described as the iridovirus
guru and said Dr. Waltzek was on the International Committee on Taxonomy of Viruses and
has studies iridoviruses.

USGS Aquaculture virology who is very knowledgeable on fish virus issues in the Northwest
USA. Contacted by telephone on 01/10/2020. Knew little of this virus but referred me to
Tom Waltzek, an expert on iridoviruses.

Fish virologist at the University of Florida at Gainesville, FL. Who is considered the

foremost expert on fish iridoviruses —Called and emailed on 01/10/20. Responded with an
email on 01/10/20.: “To my knowledge (and as you said), Dr. Kurobe (the 2011 publication)
was the last person to work on MRSIV. The only other thing that is happening right now is
that we have sequenced the full genomes of MRSIV and WSIV and a couple other related
viruses from sturgeon. We have this manuscript and it will be submitted and hopefully
published soon.”

Fish Health Program Manager for the USFWS Pacific region who has an extensive
knowledge of fish viral issues nation-wide. Emailed and then called and talked to him on
01/10/2020. Heard little about this virus and noted that the 2011 publication on the
iridovirus came from the UC Davis Lab. Referred me to Esteban Martinez at UC Davis and
Lacey Hopper, a fish pathologist at the Bozeman Fish Health Center.

Fish pathologist working with viruses at UC Davis in California. Contacted on
01/10/2020 with email and received response on the same day: They did some of the
earliest research on this virus. “We haven’t done much work with MRSI, mainly since we
haven’t received any samples since May 2015. If there are samples needing analysis, or if
this continues to be an issue personnel would be happy to collaborate. If | recall, Tom
Waltzek (he was a student at UC Davis when some of the research took place), now at
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40.

41.

42.

43.
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University of Florida did some work in the past couple of years. Perhaps you can contact him
and ask him”.

Supervisory Fish Biologist USFWS-Bozeman Fish Health Center. Contacted by telephone
and email on 01/10/2020 and was called back on 1/13/20. The Bozeman Fish Health
Center has probably done more testing for the MRSIV in the pallid and shovelnose
sturgeons than any other Lab. The MRSIV infection in pallid sturgeon in 1999 was the
first occurrence of this virus known. Not aware of when the first infection occurred in
shovelnose sturgeon other than shortly after the finding in pallid sturgeon. Knew of no
documented or undocumented mortalities from this virus in wild sturgeon. Only knew
of mortalities in hatchery reared juvenile sturgeon. Characterized the virus as primarily
a latent virus and mortalities occur when fish were crowded or otherwise stressed as
occurs in a hatchery setting (stress mediated pathogen). Mortalities in hatchery could
be massive but they are much less common now. Lab personnel tested fin clips from
adult wild sturgeon regularly, using PCR (Kurobe et al., 2010), for a number of years but
found little (occasionally finding low levels of virus in a few adults) and have since
stopped most of that testing. They presently are only testing fin clips from adults from
the Blind Pony Hatchery in Missouri. The PCR test is the best for detecting the MRSIV
in sturgeon.

Manager of the Gavin Point National Fish Hatchery, Yankton, SD

Contacted by telephone between January 16-23, 2020. Their hatchery uses UV water
disinfection at a minimum of 100,000 microwatts/sec; amount depends on water flow (has
used up to 300,000 to 400,000 microwatts/sec). Water is prefiltered. They found when
reducing the stress on the fish (reducing crowding -- raising fish at less than % pound/square
foot) they didn’t get diseased fish from the virus and could raise the fish on raw (untreated)
water. No present recent reports of the virus at this hatchery.

Manager of the Miles City State Fish Hatchery, Miles City, MT. Contacted by telephone
between January 16-23, 2020. They still test for the MRSIV. The present fish crop was tested
last June (negative) and will be tested again. They haven’t had a virus problem in years at
this hatchery; not since at least 2011. They use UV treatments but are unsure of its
effectiveness because in general they do not appear to have an issue with MRSIV.

Manager of the Garrison Dam National Fish Hatchery, Riverdale, ND. Contacted by
telephone between January 16-23, 2020. They still use a four bulb UV system at 120 to 600
megajoules/cm? (different system of measure then used at the other two hatcheries). They
have a drum filter followed by a boiler, then another drum filter and a UV filter. They also
have a second UV filter. They felt that the UV does not treat the iridovirus but helps take
care of other pathogens because at least some of the adults used for broodstock test
positive for the iridovirus each year. Indicated that they thought the virus was vertically
transferred. They said that lower densities and clean water were the best controls for the
iridovirus. It was about 3 or 4 years since the last disease episode of MRSIV.
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USGS Publications

44. USGS. Analysis of Risks of Interbasin Biota Transfers Potentially Linked to System Failures in the
Northwest Area Water Supply Projections, August 2007.

45. USGS. 2005a. Risk and Consequence Analysis Focused on Biological Invasions Potentially
Associated with Surface Water Transfers between the Missouri River and Red River Basins. U.S.
Geological Survey, Biological Resources Division, and National Park Service, Environmental
Quality Division.

46. USGS. 2005b. Risk and Consequence Analysis Focused on Biota Transfers Potentially Associated
with Surface Water Diversions Between the Missouri River and Red River Basins. Supplemental
Report: Risk Reduction Captured by Water Supply Alternatives and Preliminary Analysis of
Economic Consequences Associated with Biota Transfers Potentially Realized from Interbasin
Water Diversion. U.S. Geological Survey, Biological Resources Division, and National Park Service,
Environmental Quality Division.
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Missouri River Basin Depletions Eastern North Dakota Alternative Water Supply Project

Appendix H Missouri River Basin Depletions

Introduction

This appendix briefly describes the process including a summary of methods and analysis used by
the Bureau of Reclamation (Reclamation) and the U.S. Army Corps of Engineers (Corps) to evaluate
the potential effects of water withdrawal for the Eastern North Dakota Alternate Water Supply
Project (ENDAWS). This evaluation includes the process to quantify the historic, present, and
future Missouri River Basin (MRB) depletions (Reclamation 2012) and process used by the Corps
Missouri River Water Management Division, a part of the Northwestern Division, to evaluate the
cumulative impacts to the Missouri River (Corps 2020) for use in this Environmental Impact
Statement (EIS). It contains a summary of information on methods and analyses used in the
ENDAWS EIS chapters. This appendix shows the step by step process followed by Reclamation for
the ENDAWS EIS analysis of depletion-related impacts. For a detailed description of the modeling
narrative, see Reclamation’s report, MRB Depletions (Reclamation 2012).

Reclamation has been the lead federal agency in providing depletion estimates for the MRB studies.
These estimates are used in modeling studies that assist other agencies like the Corps for hydrologic
modeling studies and in making operational decisions on the Missouri River. Reclamation’s point of
contact for depletion studies is the Hydrology Group in the Missouri Basin Regional Office in
Billings, Montana. The Corps operates the Missouri River Mainstem System (System) from their
Missouri River Basin Water Management Division, Northwestern Division; coordinating flows,
reservoir levels, and dam releases. The Omaha and Kansas City Districts are responsible for
management and maintenance of Missouri River Projects, with the Omaha District providing
management and maintenance for the Missouri River dams.

Missouri River flow data are maintained by the U.S. Geological Survey (USGS), with daily data going
back to 1930 (Missing data was substituted with estimated flows from statistical studies). Based on
the flow data at each gaging location, the historic inflows into each reach of the Missouri River can
be computed. A requirement for conducting time series analyses using the historic inflow data
requires that the inflows for each reach be adjusted to make the data for each year equivalent to the
“current” year in the hydrologic analysis being conducted. The historic and a present-level depletion
for the period of analysis for the time series analysis, were updated to 2017. The 2017 depletions
were held constant to run the modeling through February 2019. Finally, estimates of future
depletions of inflows into the Missouri River, or water from the Missouri River, are required to
allow the analysis of future impacts; in this case, 2075 impacts.

Reclamation has developed depletion estimates for historic water use, present level water use, and
future water use. Depletions were estimated for five different water use categories: 1) irrigated
agriculture, 2) public surface water supply systems, 3) other water uses, 4) storage in Reclamation
reservoirs, and 5) trans-basin diversions. Reclamation’s 2012 depletions report summarizes the
development of each of these three depletion files for all of the reaches of the Missouri River from
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above Fort Peck, Montana to Hermann, Missouti, which is located 100 miles above the confluence
of the Missouri River and the Mississippi River near St. Louis, Missouri.

Finally, this appendix summarizes the use of Reclamation’s depletion files by the Corps to conduct
an analysis of using the present level depletion conditions through 2017 as a baseline for adding 1)
the effects of continuing sedimentation in the Missouri River Mainstem System reservoirs and
forecasted non-Project depletions (No Project Year 2075) and, 2) a range of three depletion
simulations associated with the ENDAWS Project. This analysis of the cumulative effects of the
sedimentation and depletions affecting the operation of the System of dams addresses the
hydrologic effects of changes to these factors out to the year 2075.

The following discussion will take the reader through the process from determining System and
future depletions to the analysis of how ENDAWS Project depletions may impact Missouri River
resources using and analysis of hydrologic factors.

Missouri River Basin Depletions Database

The first step taken in the analysis was organizing and updating the Missouri River depletions
database. Reclamation has maintained a Missouri River depletions database for node basins of all
tributaries within the MRB (Depletions Database). This database was built upon a 1982 study
completed in coordination with the MRB Commission; later known as the Missouri Basin States
Association (MBSA)'.

The updated 2017 Depletions Database calculates historic depletions from 1930 through 2017 for
irrigated agriculture and contains calculated depletions from public surface water supply systems.
Historic depletions are the estimates of the amount of water actually depleted from the surface water
in the MRB. Historic depletions are added to historic inflow data to calculate “natural flows.” The
natural flow is the inflow that would have been expected if there were no depletions from the
surface water.

The Depletions Database also calculates present-level depletions for 2017. The year 2017 is the year
of the last census of agriculture and the best available information. The 2017 depletions were held
constant to run the modeling simulation through February 2019. The agriculture census is updated
every 5 years with 2017 being the most recent data. The agriculture census is the largest and most
complete data source available for irrigated acres and is used because most water diversions in the
MRB are for irrigation. Present-level depletions are defined as the impact that current development
would have had for any past water year.

Prior to development of the current Depletions Database, Reclamation last updated the estimated
Missouri River historic and present level depletions in 2012 for the Northwest Area Water Supply
Project Supplemental EIS (Reclamation 2012).

' U.S. Army Corps of Engineers. Big Dam Era. 1993. Page 186.
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Historic Depletions

The year 1930 was selected to show the noticeable difference between the historic depletions early in
the period and the present level depletions at the end of the 89-year period of analysis of 1930-2019.
The 2017 update to the Depletions Database was only the data distribution and not a narrative
report. The narrative for irrigated agriculture and public surface supply comes from the report titled,
Missouri River Depletions Database (Reclamation 2012), which is a supporting document to this EIS.
Reclamation computed the “other” depletion categories by adding an appropriate adjustment to the
irrigated agriculture depletions. Reclamation storage represents the “holdouts” (includes water
stored or released, evaporation, seepage from, and precipitation into) in the Reclamation reservoirs
located on the tributaries to the Missouri River. Finally, trans-basin diversions represent the
estimated water added to the MRB through a Reclamation project taking water from the St. Mary
River Basin for irrigation in the Fort Peck to Garrison reach and for water transferred from the
Colorado River Basin to the MRB that eventually entered the Missouri River in the Omaha to
Nebraska City reach. These trans-basin numbers are negative depletions as they added water to the
MRB.

Present Level Depletions

The average annual present level depletions in Table H-1 were generated using the same
methodology followed for the historic depletions except for some changes that represent current
conditions. The 2017 Depletions Database also computed the depletions that would have resulted in
each year of the 89-year period (2017- year depletions were held constant from 2018 thru February
2019) used for this EIS analysis of Missouri River effects with the present level of water use
development in the basin. These computations are required to convert inflows that occurred
historically to those that would have occurred with the present level of water use development.
Present level depletion values for agriculture would vary from year to year because the amount of
water used on 2017 acres would vary depending on the climatic conditions that occurred historically.

Table H-1: Average Annual Present Level Missouri River Depletions by Reach (thousand acre-feet) for 2020
Development Levels

. . . . . Trans- Total
Missouri River ) Public | Industrial | Reclamation .
Reaches Agriculture Syl Suppl S basin Present

y y Diversions Level

Above Fort Peck 1441.1 17.7 0.6 -0.9 0.0 1554.5
Ft Peck to 2793.0 19.9 7.6 3.1 151.1 2999.4
Garrison
Garrison to Oahe 317.3 10.0 2.8 -04 0.0 3458
Oahe to Big Bend 2.5 0.0 0.0 0.0 0.0 2.5
Big Bend to Ft 156.9 12 0.0 0.0 0.0 158.1
Randall
Ft Randall to 2103 17 03 0.1 0.0 212.1
Gavins Point
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. . . H 1 i T ; T t I

Missouri River . Public | Industrial | Reclamation rar!s ota

Reaches Agriculture Supply | Supply Storage i o

Diversions Level

G_avms F’omt to 2956 45 0.7 0.0 0.0 300.9

Sioux City

Sioux City to 320.1 19.9 0.0 0.0 0.0 340.0

Omabha

Omaha to

Nebraska City 37304 326.0 184 5.8 -378.7 4537.1

Nebraska City to 1238 0.7 0.1 0.0 0.0 124.6

St Joe

S'F Joe to Kansas 1099.1 487 0.1 -0.3 0.0 1192.2

City

Kansas. City to 452 62.3 03 0.0 0.0 107.8

Boonville

Boonville to 786 424 0.7 0.0 0.0 121.8

Hermann

Total 10614.0 555.0 31.6 7.2 -529.8 11996.9

Net Depletions

Net depletion values are needed for each reach to allow the conversion of the historic inflow data to
present level of development inflow data. This provides the Corps the capability to simulate each
year in the period of analysis of 1930-2019 as if each year were under 2017 water use conditions.
Natural inflows are computed by adding the historic depletions to the inflows. Subtraction of the
present level depletions then results in the reduced inflows under present level water use
development. The Corps’ HEC-ResSim Model (ResSim Model) for the Missouri River Mainstem
System has an input file of the historic inflows and these inflows are modified within the ResSim
Model with a net depletions file, which is equivalent to the historic depletion values for each year
minus the present level depletion values. Historic and present level depletions are provided as
monthly values by the Depletions Database.

Future Water Project Depletions

Reclamation’s next step in the analyses was to look at potential future water project depletions for a
cumulative effect’s analysis. Reclamation collected data on reasonably foreseeable new depletions by
specific project within the MRB, which may occur between 2020 and 2075. The year 2075 is the
planning horizon for the ENDAWS Project. This section identifies specific future water project
depletions (reasonably foreseeable actions) from the System to be addressed in this EIS. Reasonably
foreseeable actions are those water withdrawals that meet the criteria identified below. Because these
are actions that could potentially occur between 2020 and 2075, they are also identified as resulting
in potentially cumulative effects when combined with the effects of the proposed ENDAWS
Project. These actions are expected to occur regardless of which alternative is selected, including the
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No Action Alternative. For the cumulative effect’s analysis of Missouri River resources, a list of
reasonably foreseeable actions was developed and is presented in Table H-2. The following criteria
(must meet all criteria) were used to define reasonably foreseeable actions:

e Water withdrawal identified could reasonably be implemented between now and 2075.

e Water withdrawal identified could contribute measurably to cumulative effects in the
geographic area and on Missouri River resources that would be affected by the ENDAWS
EIS alternatives.

e Water withdrawal identified has sufficient specifics about the amount of water proposed for
withdrawal and other information available to define the activity and conduct a meaningful
analysis.

e Water withdrawal has been identified in some type of planning document.

Reclamation created a future Missouri River water withdrawal spreadsheet and populated the
spreadsheet with information on potential new depletions within or from the MRB between 2020
and 2075. These potential projects were identified by canvassing Reclamation offices throughout the
MRB, contacting the Bureau of Indian Affairs to document future tribal projects, and state
governments. Large-scale projects involving future withdrawals for irrigation and water supply (tribal
and state projects) typically need to secure federal funding for assistance in development.
Historically, sponsors of large-scale water projects have relied on federal assistance for the
development of their projects and this is not likely to change based on the economic situation faced
by states and tribes. State or local projects were also included as potential projects, where
information was readily available, if the projects were authorized and funded. Using these data, it
was possible to estimate the total anticipated withdrawals through the year 2075 for each System
reach included in the Corps’ ResSim Model.

Reasonably foreseeable future projects are shown in Table H-2. All of these projects are dependent
upon government funding and may be subject to compact agreements and/or authorizations;
therefore, some of these projects may not be constructed. The information presented here is based
on the best available information and represents a conservative approach that may overestimate
future depletions.

Twenty-seven tribes are located in the MRB, 13 of which have reservations located directly on the
Missouri River. Several of these tribes are in various stages of quantifying their water rights. Tribal
projects were considered in Table H-2, but until water rights have been adjudicated or specific
projects identified, they will not be included in a futures analysis of depletions for the ENDAWS
EIS.

It should be noted that there is uncertainty when trying to predict the future. Reasonably foreseeable
adverse impacts must be identified within the “rule of reason” standard. The criteria noted above
were used to document reasonably foreseeable projects. Many of the projects identified as
reasonably foreseeable are dependent on federal funding and permitting that has yet to be obtained;
however, plans are in place for these projects and needs identified such that, if funding did become
available, projects could move forward. Additionally, some of the projects, i.e., oil and gas
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development, would be temporary in nature and thus limited. The timing of those projects would
occur prior to 2075 and a determination was made to include these as reasonably foreseeable during
the life of the project. All potential future withdrawals have been identified with the best available
information and reasoned managerial decisions and will be applied equally to each alternative.

The data in Table H-2 were designated to System reaches and separated according to water use type
(public surface water supply, irrigated agriculture, and other projects). Using these data, it was
possible to estimate the total anticipated diversions by year 2075 for each System reach. Estimated
future diversions by reach are show in Table H-3.

Table H-2: Missouri River System Withdrawals for Future Public Surface Water Supply, Irrigated
Agriculture, and Other Projects

Withdrawals — Maximum Use to

River Reach
2075 (acre-feet per year) iver Reac

Project

Public Surface Water Supply Projects

Rock Boys RWS 8,802 Above Fort Peck
City of Helena 8,800 Above Fort Peck
Blackfeet MR&! 9,248 Above Fort Peck
Crow MR&! 5,040 Fort Peck to Garrison
Ft Peck RWS 6,200 Fort Peck to Garrison
Southwest Pipeline Project 10,000 Fort Peck to Garrison
Western Area Water Supply 12,000 Fort Peck to Garrison
Northwest Area Water Supply’ 15,000 Fort Peck to Garrison
South Central Regional Water District 800 Garrison to Oahe
Standing Rock RWS 4,429 Garrison to Oahe
Rapid City & Western Pennington County 10,000 Garrison to Oahe
City of Pierre 9,000 Oahe to Big Bend

Irrigated Agriculture Projects

Canyon Ferry Temporary Irrigation 400 Above Fort Peck
Canyon Ferry Irrigation 12,000 Above Fort Peck
Chester Irrigation Project 40,000 Above Fort Peck

Tiber Irrigation Contracts 44,000 Above Fort Peck
Fort Belknap Settlement 60,000 Above Fort Peck
Blackfeet Indian Water Settlement 45,000 Above Fort Peck
Crow Indian Water Settlement 150,000 Fort Peck to Garrison
Northern Cheyenne Settlement 57,500 Fort Peck to Garrison
Eastern Shoshone, Northern Arapaho 210,000 Fort Peck to Garrison
Alkali Creek Reservoir 8,000 Fort Peck to Garrison
Bull Creek Reservoir 14,500 Fort Peck to Garrison
Meadowlark Lake Enlargement 2,791 Fort Peck to Garrison
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Proiect Withdrawals — Maximum Use to River Reach
) 2075 (acre-feet per year)

Leavitt Reservoir Expansion 6,604 Fort Peck to Garrison
GDU Irrigation 32,900 Fort Peck to Garrison
GDU 28,000 Unidentified Acres 56,000 Fort Peck to Oahe
Standing Rock Irrigation 800 Garrison to Oahe
Lake Andes Wagner Irrigation 10,000 Big Bend to Ft Randall

Other Projects

TransCanada Keystone Pipeline 512 Oahe, Big Bend, Fort
(temporary) Randall

1 This project is a complete diversion with no return flows

Table H-3: Future Project Withdrawals by Reach in the Missouri River System

Public Surface Water
Missouri River Reaches Supply
(Acre-Feet per Year)

Irrigated Agriculture Other
(Acre-Feet per Year) (Acre-Feet per Year)

Above Fort Peck 26,850 201,400
Fort Peck to Garrison 48,240 510,295
Garrison to Oahe 15,229 28,800
Oahe to Big Bend 9,000 512
Big Bend to Fort Randall 10,000

Fort Randall to Gavins Point

Total 99,319 750,495 512

Depletions by Future Public Surface Water Supply Projects

A portion of the public surface water supply that is withdrawn is generally returned to the river.
“Depletion” is defined as the net water loss (i.e., amount withdrawn minus amount returned).
Because the Depletions Database operates on a monthly time step, the annual public supply
depletions needed to be converted to monthly values. The monthly distribution of public surface
water supply diversions and monthly depletion rates used in the Depletions Database are shown in
Table H-4. The monthly distribution of diversions was used in the MBSA study (Missouri Basin
States Association 1982). The distribution demonstrates that water use is higher during the summer
months than the winter months. The 37 percent depletion rate used is taken from a USGS study
(2004) of water use in Montana (USGS in Cooperation with the Montana Department of Natural
Resources and Conservation. Estimated Water Use in Montana in 2000 Page 39). A majority of the
water diverted (63 percent) is returned to the stream for potential reuse downstream. The Northwest
Area Water Supply Project has zero return flow because the water is being transferred to another
basin.
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Table H-4: Public Surface Water Supply Diversion and Depletion Rates

Month Monthly Diversion Rate % Depletion Rate %
January 3 37
February 3 37
March 6 37
April 7 37
May 10 37
June 13 37
July 18 37
August 15 37
September 11 37
October 8 37
November 3 37
December 3 37

These values were used for each reach in the basin to determine the depletions by reach of future
public surface water supply projects. The depletions were calculated by month using the following
equation:

Future Monthly Depletion
= Acre Foot Withdrawl per Year X Monthly Diversion Rate X Monthly Depletion Rate

Depletions by Irrigated Agriculture Projects

Future irrigated agriculture depletions are estimated by calculating the difference between the
diversion requirements and the return flows for each project. A diversion requirement is the amount
of water that needs to be diverted at the main canal to supply irrigation water to the crop, in lieu of
natural rainfall, so the crop can grow to maturity.

Return flows are the portion of the irrigation withdrawals that naturally return to streams and
become available for reuse within the MRB. Return flows include excess withdrawals, operational
waste, and a portion of the canal seepage and deep percolation.

Irrigated agriculture depletions are the portion of the diversion that is consumptively used by crops
and non-beneficial consumptive uses, such as vegetation along the canal. Irrigated agriculture
depletions also include the portion of the canal seepage and deep percolation unavailable for return
flows to the natural stream in the MRB.

Diversion requirements, return flows, and irrigated agriculture depletions, by month, are calculated
for all HUCs within the MRB in the established Depletions Database. Future irrigated agriculture
projects were identified in four reaches of the MRB, Above Fort Peck, Fort Peck to Garrison,
Garrison to Oahe, and Big Bend to Ft. Randall. Average monthly diversion rates were calculated for
each reach by, averaging the diversion rates from the Depletions Database, for each HUC in the
reach. These diversion rates are shown in Table H-5.
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Table H-5: Irrigation Monthly Diversion Requirement Rates (percent)

Month Above Fort Peck Fort peck to Garrison to Big Bend to Fort
Garrison Oahe Randall

January 0 0 0 0
February 0 0 0 0
March 0 0 0 0
April 1 4 ] ]
May 7 24 16 9
June 22 2 20 9
July 34 24 28 ”
August 24 17 23 >7
September 11 8 1 =
October 1 1 1 ;
November 0 0 0 0
December 0 0 0 0
Total 100 100 100 100

Irrigation conveyance system and on-farm efficiencies were used to calculate the amount of water
available for return flow. The efficiencies used from the Depletions Database are for surface water
sprinkler irrigation systems. These efficiencies are slightly higher than furrow irrigation system
efficiencies, resulting in less potential return flow, which in turn, means the return flow estimates of
the future irrigated agriculture projects are conservative. The conveyance system and on-farm
efficiencies used are shown in Table H-6.

Table H-6: Conveyance System and On-Farm Efficiencies (percent)

Month Conveyance System Efficiency On-Farm Efficiency
January 0 0
February 0 0
March 30 0
April 30 65
May 30 65
June 35 65
July 70 65
August 80 65
September 60 65
October 50 65
November 0 0
December 0 0
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Non-beneficial consumptive use is a loss that occurs within the irrigation system. These losses are
primarily caused by weeds, trees, and other vegetation growing along canals and ditches that use
water, which otherwise would have returned to the river. The available return flow is adjusted for
these losses. Accurate figures are very difficult to measure and no studies on these water losses have
been completed for the MRB. Values between 15 percent and 20 percent have been commonly used
in past studies. In the Depletions Database and for this analysis of future irrigated agriculture
projects, a non-beneficial consumptive use value of 20 percent was used.

The return flow that is not lost to non-beneficial consumptive use is returned to the river system
and used again downstream; however, in many cases the return flows are not instantaneous and may
require several months to return to the river. Sixty percent of the return flow occurs during the
month of the diversion. The values shown in Table H-7 were used to distribute the remaining return
flow. The 60 percent and the values shown in Table H-7 represent a common return flow
distribution used in the Depletions Database. To recap, irrigated agriculture depletions equal the
amount of water diverted from the river system minus the amount returned to the river system.

Table H-7: Return Flow Distribution

Percent of Return Flow Returned to River System

Month one following diversion 50
Month two following diversion 15
Month three following diversion 13
Month four following diversion 8
Month five following diversion 4
Month six following diversion 3
Month seven following diversion 2
Month eight following diversion 1
Month nine following diversion 1
Month ten following diversion 1
Month eleven following diversion 1
Month twelve following diversion 1

Depletions by Other Water Use in the Missouri River System

Other water uses identified in the future non-project depletions include diversions for industrial,
livestock, mining, evaporation, etc. that are not supplied by public surface water supply systems or
irrigation. The Depletions Database incorporated the other depletion categories using the data
developed in the MBSA study by adding an appropriate adjustment to the irrigated agriculture
depletions.

One future Other water use was reported within the Missouri Basin System as a temporary need to
construct energy pipeline infrastructure. Although this infrastructure project was identified as only
being a temporary use of water within the System during construction, which typically is excluded in
reasonably foreseeable non-project depletions, future Other water use projects may occur with a
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similar volume depletion within the System. Thus, the Other 512 acre-feet withdrawal was included

in the Future Water Use Project Depletions.

Summary of Future Water Use Project Depletions
The depletions calculated using the methods described above for public surface water supply
depletions, irrigated agriculture and other projects are shown in Table H-8.

Table H-8: Future Project Depletions by Reach in the Missouri River System

Public Surface Irrigated

) . .g Other Total

Missouri River Water Supply Agriculture
Acre-Feet per Acre-Feet per
Reaches (Acre-Feet per (Acre-Feet per ( P ( P
Year) Year)
Year) Year)

Above Fort Peck 26,850 201,400 0 228,250
Fort Peck to Garrison 48,240 510,295 0 558,535
Garrison to Oahe 15,229 28,800 0 44,029
Oahe to Big Bend 9,000 0 512 9,512
Big Bend to Fort 0 10,000 0 10,000
Randall
Fo_rt Randall to Gavins 0 0 0 0
Point
Total 99,319 750,495 512 850,326

These are the anticipated depletions by future project to the year 2075. The total System depletion
for future public surface water supply, irrigated agriculture, and other projects is 850,326 acre-feet or
0.85 million acre-feet (MAF) per year.

Trans-Basin Diversions

There are several existing trans-basin diversions in the MRB. There are significant diversions into
the MRB that add to the amount of water available and thus are considered in this analysis. The
trans-basin diversions provide a source of water for irrigated agriculture and public surface water
supplies. Trans-basin diversions into an MRB reach are counted as a negative depletion for that
reach. There are a couple of trans-basin diversions within the MRB that were looked at but
determined to not affect depletion analysis outcomes since they occurred within the same MRB
reach, Omaha to Nebraska City. Both diversions are from the North Platte to the South Platte River
Basin. The following is a list of the major trans-basin diversions into the MRB.
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Colorado River Basin into South Platte Basin (Omaha to Nebraska City)

e Adams Tunnel

e Roberts Tunnel

e Moffat Tunnel

e Grand River Ditch

e Berthoud Pass Ditch

Arkansas River Basin into South Platte Basin (Omaha to Nebraska City)

e Aurora Homestake Pipeline

Hudson Bay Basin to Milk River Basin (Fort Peck to Garrison)
e St. Mary Canal

Reservoir Holdouts

Using data from Reclamation’s HydroMET database, monthly operational holdouts (depletions) for
all Reclamation reservoirs in the MRB were developed. Potential evaporation data from EPA’s
BASINS program was also used to calculate reservoir evaporation. The reservoir holdouts include
the net effects of storage changes, precipitation, and reservoir seepage. Holdouts are calculated as
the monthly total change in storage plus reservoir evaporation. Table H-9 is a list of reservoirs
included by MRB reach.

Table H-9: Missouri River Basin Reclamation Reservoirs

Missouri River Basin Reach Reclamation Reservoirs

Above Fort Peck Clark Canyon, Canyon Ferry, Gibson, Pishkun, Willow Creek, Lake Elwell

Fort Peck to Garrison Buffalo Bill, Bull Lake, Boysen, Bighorn, Fresno, Nelson

Garrison to Oahe EA Patterson, Lake Tschida, Shadehill, Belle Fourche, Keyhole, Pactola,
Deerfield, Angostura

Oahe to Big Bend None

Big Bend to Fort Randall None

Fort Randall to Gavins Point Box Butte, Merritt

Gavins Point to Sioux City Jamestown

Sioux City to Omaha None

Omaha to Nebraska City Seminoe, Pathfinder, Alcova, Glendo, Guernsey, Horsetooth, Calmus, Davis
Creek

Nebraska City to St. Joseph None

St. Joseph to Kansas City Bonny, Enders, Trenton, Hugh Butler, Harry Strunk, Keith Sebelius, Kirwin,
Webster, Waconda, Cedar Bluff, Lovewell

Kansas City to Boonville None

Boonville to Hermann None
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Present-level holdouts were assumed to equal to historic holdouts except that median monthly
historic holdouts were used for years prior to the reservoir initially filling. There are no current plans
by Reclamation to construct any new reservoirs in the MRB, so no additional holdouts were
estimated for future depletions.

Depletions Data Use

The collective depletions data developed by Reclamation are used by the Corps in their HEC-
ResSim (ResSim Model) to simulate operations of the Missouri River Mainstem System. The Corps
used HEC-ResSim version 3.4 to run the ResSim Model. These simulations can then be used to
evaluate potential effects of depletions; however, depletions data must be adapted to allow potential
simulations and evaluations. Historic depletions can be added to the total historic flows to get
“natural” flows of the Missouri River. Historic depletions included in this analysis include irrigated
agriculture depletions, public surface water supply depletions, other depletion categories,
Reclamation reservoir holdouts, and trans-basin diversions.

Present-level depletions can be subtracted from the natural flows to calculate present-level depleted
stream flows. Present-level depletions include all the same categories as historic depletions. Because
the Corps’ ResSim Model uses historic flows as input, net depletions (historic minus present
depletions) are required to simulate present conditions for each of the ResSim Model reaches.

To estimate streamflow conditions in 2075, estimated depletions for future irrigated agriculture,
public surface water supply, and other future projects must also be subtracted. Additionally,
depletions by public surface water supply systems and other water use, that were estimated by
looking at population projections, must also be subtracted.

Analysis of Missouri River Effects

Missouri River Reservoir Simulation Review

A determination on how to evaluate the effects of water withdrawal needed to be evaluated prior to
using depletions data in the ResSim Model. As part of the NEPA analysis for the ENDAWS
Project, Reclamation considered the tools available to evaluate the potential effects of water
withdrawal on the Missouri River and its resources. During the 2018 Final Missouri River Recovery
Management Plan and Environmental Impact Statement (Corps 2018a), several impact models were
developed and used to look at different operational scenarios and their effects on Missouri River
resources. These impact models included cultural resources, fish and wildlife, flood risk
management, hydropower, interior drainage, land ownership, navigation, recreation, thermal power,
water supply, water quality, climate change, and sedimentation.

Corps Analysis of Depletion Effects on Missouri River Resources

Reclamation initiated a study with the US Army Corps of Engineers, MRB Water Management,
Northwestern Division to identify the relative impacts of the withdrawal of water from Missouri
River for the ENDAWS Project. This study, Mzssouri River Mainsten: HE C-ResSim Modeling for
ENDAWS EIS, Mainstem Missouri River Reservoir Simulation Scenarios Technical Report: Final (Simulation
Report) (Corps 2020), assessed the hydrologic effects of ENDAWS Project depletions on Missouri
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River and these data were used by Reclamation’s interdisciplinary team to qualitatively identify the
effects on other Missouri River resources as explained in the EIS. For this study, the Corps
evaluated 1) the effect of sedimentation and anticipated future non-Project depletions on inflows
from the System and, 2) a range of three depletions options associated with the ENDAWS Project.
Analysis of these water withdrawals was accomplished using the best available information the
Corps and Reclamation has regarding hydrologic effects by the use of water stored in the System —
models developed for the Missouri River Recovery Management Plan and Environmental Impact
Statement. (Corps 2018a).

Methodology

The Corps analysis simulated two changes affecting System regulation by using historic, present, and
future depletions provided by Reclamation. The two simulated changes included the continuing
sedimentation in the System reservoirs and the depletion of Missouri River inflows and flows
calculated by the use of the ResSim Model. The ResSim Model provides hydrologic data that are
then used to provide the data for the delineation of the relative differences between and among the
simulations. The ResSim Model contains scripted rules that allow it to simulate reservoir operations
based on the Corps 2018 Missouri River Mainstem Reservoir System Master Water Control Manual
MRB (2018 Master Manual). An 89-year (spanning March 1, 1930 thru February 28, 2019) period of
record was available to use for the analysis of changes affecting System regulation, including the
depletions associated with the ENDAWS Project.

The Corps used Reclamation inflow historic and present level depletions data that were updated
through 2017. These data were revised by Reclamation for the ENDAWS Project’s Missouri River
analyses based on the best available and most current data (Reclamation 2017). For this modeling
effort, the 2017-year depletion data is extended through February 2019 to allow for a longer period
of record simulation. The Corps’ ResSim Model adjusts the amount of inflow coming into the
Mainstem Reservoir System based on the adjusted depletion values.

The Corps analysis also addresses future sedimentation in the System. As sediments accumulate in
each reservoir, the amount of storage available at a given water surface elevation diminishes. Total
System storage capacity is affected by sedimentation. For example, estimated System storage in 2017
totaled 72.4 million acre-feet (MAF), and the total System storage will be reduced to 68.9 MAF by
2075. This is illustrated in Table H-10 below (Corps 2020).

The second factor that would change between 2020 and 2075 is additional non-Project depletions to
System flows without the additional depletions of the ENDAWS Project. Therefore, cumulative
depletion effects are addressed in the Corps Simulation Report. This is accomplished through the
identification and consideration of potential future depletions as discussed in the previous section of
this appendix. Reclamation estimated future depletions accumulated from various sources, by
identifying potential projects throughout the System in various stages of planning for potential
implementation by the year 2075. Additional irrigated crop acreage is likely to occur, and water use
associated with population growth will result in the growth of public supply depletions in the future.
Finally, the “other” category, includes water use to construct an energy pipeline infrastructure
project.

Simulation of the combination of the future depletions, and the sedimentation that may occur
between 2020 and 2075 using the ResSim, results in what may be the System’s hydrologic values
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under 2075 conditions without the ENDAWS Project — No Project Year 2075 Simulation. Adding
in the anticipated depletion of the ENDAWS Project scenarios to simulation runs would identify the
hydrologic and navigation service values for the total cumulative depletions anticipated by 2075.

The Corps analysis used the ResSim Model to simulate an 89-year historic record, while adjusting for
depletions and sedimentation, to demonstrate how the System’s hydrologic and navigation service
values are affected by the ENDAWS Project depletions. Five simulations of the changes that affect
System regulation were analyzed. These simulations include:

- No Project Year 2017 Simulation (NP2017) — historic flows were adjusted based on the
MRB Depletions database. This simulation was necessary for evaluating the consequences
that inform Section 7 consultation under the Endangered Species Act.

- No Project Year 2075 Simulation (NP2075) - future conditions (2075) with both
sedimentation and future non-project depletions.

- ENDAWS Simulations -

ENDAWS Scenario 1 (AWS 1) - simulation that represents depletions up to 119,500
acre-feet per year split by System reach; 105,000 acre-feet per year depletion from the
Garrison to Oahe reach of the Missouri River, and 14,500 acre-feet per year depletion

from the Garrison Diversion Unit (Fort Peck to Garrison reach), in addition to the
NP2075 simulation.

ENDAWS Scenario 2 (AWS 2) - simulation that represents depletions up to 119,500
acre-feet per year from the Garrison to Oahe reach of the Missouri River in addition to
the NP2075 simulation.

ENDAWS Scenario 3 (AWS 3) - simulation that represents depletions up to 119,500
acre-feet per year from the Garrison Diversion Unit (Fort Peck to Garrison reach) in
addition to the NP2075 simulation.

The hydrologic effects impact analyses differences among the five simulations, which looked at the
impacts incrementally as the sedimentation and depletion values, are incorporated incrementally into
the Existing Conditions simulation. This information was used to look at impacts to Missouri River
environmental and economic resources as discussed in Chapter 3 of this EIS.

Summary of Missouri River Analysis Results (Corps 2020)

The volume of water stored in the System varies with changes in annual inflows into the MRB, and
the amount of water released from the System to meet its authorized purposes. Daily decisions for
the operation of the System depend on the amount of water stored in the System and the
distribution of the water among the upper three, larger reservoirs. To maintain the desired levels in
the individual reservoirs, and to meet the flow requirements of the authorized purposes on the lower
Missouri River downstream from the System, releases are set from each System project. These flow
requirements include downstream flow targets for flood control, navigation, water supply, water
quality, hydropower requirements, recreation, fish and wildlife, and intrasystem balancing for all
authorized purposes. The main stem projects are operated as a hydrologically and electrically
integrated system in order to serve the multipurpose benefits for which they were authorized.
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Regulation of the mainstem reservoir System follows a repetitive annual cycle that is described in
detail in the 2018 Master Manual (Corps 2018).

Thus, the focus of this analysis is centered on the hydrologic variables in view of integrated system
operations and its impacts on water resources. The ResSim Model produces over 1,100 time series
of output for each alternative. Pool elevation and releases were selected for Fort Peck, Garrison, and
Oahe. Only releases were selected for Gavins Point, since the pool elevation follows a guide curve,
or specified elevation throughout the year, that will not change with variations in System inflows.
River gage flow was selected for: Bismarck, North Dakota; Sioux City, Iowa; Omaha, Nebraska;
Nebraska City, Nebraska; and Kansas City, Missouri. Three System parameters were chosen:
navigation end date, service level, and System storage. Monthly average releases and end-of-month
elevation, storage, service level, and navigation end date were used to further simplify how the data
was displayed. A difference between the ENDAWS depletions alternatives and the NP2075
alternative were calculated. Then, a duration curve of the differences was generated to summarize
the changes to the System (Corps 2020).

Hydrologic Impacts The Corps Simulations Report concluded that continuing deposition of
sediments into the System reservoirs will reduce the storage capacity primarily of the Carryover
Multiple Use Zone and the Permanent Pool of each reservoir (See Figure H-1). This will, in turn,
reduce the total System storage capacity. System storage is the total storage of all six mainstem
reservoirs. Increased sedimentation out to 2075 is estimated to reduce System storage by 3.5 MAF as
summarized in Table H-10 (Corps 2020). Because the amount of water stored in the two flood
control zones will remain relatively constant, the amount of water stored in the System reservoirs
will be diminished annually by increased sedimentation. The amount of storage in each reservoir will
be lower, so the net effect of sedimentation will be higher reservoir levels. Due to this effect on
Missouri River reservoirs, sedimentation will cause the water surface elevation of the resetrvoits to
rise, while the sediments would occupy storage space, causing the loss of the volume for water
storage. Sedimentation will have essentially no impact on releases from the System reservoirs.
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Figure H-1: Missouri River Mainstem System storage zones (Corps 2018)
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Non-Project future depletions that would reduce inflows to the System reservoirs are forecasted to
reach 0.85 MAF by 2075. These depletions to System inflows will reduce the amount of water in
System storage, especially during extended droughts. This reduction in System storage will carry over
to the water surface elevations in each of the three, larger System reservoirs (Fort Peck, Garrison,
and Oahe), as levels will drop in increasing amounts in the droughts as the depletions continue to
accumulate each year. Releases from the System reservoirs will drop with the increasing non-Project
depletions, with the amount of release reductions being nearly equivalent to the amount of the

cumulative depletions above each reservoir.

Table H-10: Summary of storage curves for all mainstem projects (Corps 2020)

. . Storage
. Elevation (ft NGVD 29) Baseline Storage Future Storage 9
Project . Change per
(Reservoir Zone) (acre-ft) (acre-ft)
Zone
2250.0
(Exclusive Flood Control) 18,462,840 17:450,981 -18,049
2246.0
(Annual Flood Control) 17,492,120 16,498,310 -12,629
Fort Peck 52340
(Carryover Multi-Use) 14,788,340 13,807,158 -493,387
2160.0 4,087,903 3,600,108 -487,795
(Permanent)
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. . Storage
. Elevation (ft NGVD 29) Baseline Storage | Future Storage 9
Project . Change per
(Reservoir Zone) (acre-ft) (acre-ft) Zone
1854.0
. 23,451, 22,554,852 11
(Exclusive Flood Control) 3:4>1,300 25485 >3
1850.0
. (Annual Flood Control) 21,956,050 21,058,449 -10,847
Garrison 18375
(Carryover Multi-Use) 17,744,640 16,857,886 -576,952
17750 4,793,691 4,483,889 -309,802
(Permanent)
1620.0
(Exclusive Flood Control) 22,971,040 22,218,948 13,233
1617.0
(Annual Flood Control) 21,865,292 21,099,967 17,181
Oahe 1607.5
(Carryover Multi-Use) 18,665,257 17,882,751 -480,727
15400 5,311,400 5,009,620 -301,780
(Permanent)
1423.0
. 1,810,414 1,687,94 1
(Exclusive Flood Control) 810 687,946 %6
. 1422.0
Big Bend (Annual Flood Control) 1,749,418 1,625,989 1,200
14200 1,631,474 1,506,845 -124,629
(Permanent)
1375.0
(Exclusive Flood Control) 5293512 4,710,255 -1.857
1365.0
(Annual Flood Control) 4,309,691 3,728,291 -15,648
Fort Randall 13500
(Carryover Multi-Use) 3,000,777 2,435,026 -375,815
13200 1,469,376 1,279,439 -189,937
(Permanent)
1210.0
(Exclusive Flood Control) 425,863 247,155 -11,838
. . 1208.0
Gavins Point (Annual Flood Control) 370,285 203,416 -25,224
1204.5 287,595 145,950 -141,645
(Permanent)

ENDAWS Project depletions will have similar relative effects as the non-Project depletions;
however, the amount of the ENDAWS Project depletion is relatively smaller (0.1195 MAF is 14
percent) compared to 0.85 MAF of non-Project depletions.
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The amount of ENDAWS Project depletion 0.1195 MAF, or some other value below, would have a
relatively smaller effect on the water surface elevations of the upper three, larger System reservoirs
when compared to future depletions. More information on Reservoir Level Impacts and System
Release Impacts are explained below.

Reservoir Level Impacts Potential System reservoir impacts are evaluated by looking at reservoir
storage and reservoir elevations. Decisions on releases from the System are based on the amount of
water in System storage. During extended droughts, the amount of water in System storage drops
well below the base of flood control storage throughout the year. In the non-drought periods, the
goal on March 1 of each year is to have the volume of water in System storage at the base of flood
control storage, which is estimated to be 52.6 MAF by 2075 due to sedimentation (Table H-11). The
System storage is likely to be further reduced, especially in drought periods, as the water entering the
Missouri River is reduced due to depletions from various factors.

Table H-11: Summary of total System storage change due to sedimentation

Total System Storage Base(l;r:raes_';:))rage Futl(J;‘er'f?tr)age Totg:]::;l:ge
Exclusive Flood Control 72,414,969 68,870,137 -3,544,832
Annual Flood Control 67,742,856 64,214,422 -3,528,434
Carryover Multi-Use 56,118,083 52,635,616 -3,482,467
Permanent 17,581,439 16,025,851 -1,555,588

System storage is used in operations to set the level of navigation flow support (service level) for the
river below Gavins Point and navigation season length (navigation end date). Drought conservation
measures are enacted during persistent droughts, when reservoirs recede into their respective
Carryover and Multiple Use Zones. Primarily, the navigation flow support is reduced, and the
navigation season length is shortened, to conserve water. Service level is set on March 15th for the
first half of the navigation season and reassessed on July 1st for the remainder of the navigation
season. Table H-12 summarizes how the service level for both assessment dates vary depending on
System storage. Navigation season lengths are determined by a System storage check on July 1st, and
the criteria are summarized in Table H-13 (Corps 2020).

Table H-12: Service Level Requirements (Corps 2020)

Date Service Level (cfs) Water in System Storage (MAF)
March 15 35,000 (full-service) 54.5 or more

March 15 29,000 (minimum service) 31.0-49.0

March 15 No service 31.0 or less

July 1 35,000 (full-service) 57.0 or more

July 1 29,000 (minimum service) 50.5 or less
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Table H-13: Navigation Season Length Requirements (Corps 2020)

Date System Storage Season Closure Date at Mouth of
(MAF) the Missouri River

July 1 36.5 or less October 1 (6-month season)

July 1 41.0-46.8 November 1 (7-month season)

July 1 51.5 or more December 1 (8-month season)

When comparing ENDAWS depletions to No Project Year 2075, the trend is lower System storage,
but approximately 85 percent of the 89-year period of record has less than 0.5 MAF change in
System storage. Figure H-2 shows the duration curves of changes to System storage relative to the
NP2075 scenario.

Figure H-2: Duration curves of the change in System Storage relative to NP2075 (Corps 2020)
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Total System storage differences for the ENDAWS Project simulations from those of the No
Project Year 2017 and No Project Year 2075 simulations for the 1930s drought period of analysis
are shown in Figure H-3. In the fall of 1942, System storage, as a result of ENDAWS Project, is
approximately 0.9 MAF less than the NP2075. The combination of drought conservation measures
and increased runoff reduces this difference in System storage to less than 0.2 MAF by 1946 (Corps
2020).

Extended droughts resulted in System storage changes among the five simulations evaluated in the
Corps analysis. The minimum System storage values also varied among the simulations. The
minimum System storage changes among the simulations showed decreasing values as the NP2075
to NP2017 and the depletions options associated with the ENDAWS Project to NP2075. Again, it is
readily apparent that there is relatively little change in the minimum storage levels of the three
ENDAWS Project simulations.

Figure H-3: System storage during the 1930's (Corps 2020)

System storage leads to changes in navigation flow support (service level) as more water is removed
from the System. Figure H-4 shows duration curves of the change in service level as a result of the
ENDAWS Project simulations relative to NP2075. The curves show that service level changes by
1,000 cubic feet per second (cfs) or less for 98 percent of the 89-year period of record. For less than
2 percent of the period, the service level is either increased or decreased between 1,000 and 5,000
cfs. The increases and decreases of service level greater than 1,000 cfs generally occur during flood
evacuation years, when the service level has been increased above full service.
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Figure H-4: Duration curves of the change in service level relative to NP2075 (Corps 2020)

Figure H-5 shows duration curves for the change in navigation end date in Julian days. Julian day is
the continuous count of days which is commonly used for calculating elapsed days between two
events. The duration curve comparing ENDAWS Project simulations to NP2075 show changes of 1
day or less for 90 percent of the 89-year period. Only 3 years in the 89-year period have reductions
in season length greater than 2 days. System storage is still lower under the ENDAWS Project
simulations compared to NP2075 in 1942 and 1943 as the reservoirs recover from the 1930’s
drought. Navigation season length is shorter by 4 or 5 days in both of those years. In 2015, the
navigation season is extended by 10 days under the NP2075 scenario to evacuate storage; whereas,
the ENDAWS Project simulations AWS 1, AWS 2, and AWS 3 indicate a normal 8-month
navigation season. (Corps 2020).
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Figure H-5: Duration curves of the change in navigation end date relative to NP2075 (Corps 2020)

Pool elevations in the four largest reservoirs follow the same trend as with System storage since over
90 percent of the System storage resides in those reservoirs. At Fort Peck, 0.5 percent of the 89-year
period of record results in higher pool elevations of at least 1.0 foot under simulations AWS 1, AWS
2, and AWS 3 compared to NP2075. These changes occur during flood evacuation years. In these
years, changes to System storage causes different rules within the ResSim model to activate or the
evacuation service level is lower due to less System storage at the start of the navigation season. The
general trend is lower pool elevations due to the ENDAWS depletions, but approximately 90
percent of the 89-year period of record has less than 1.0-foot change in pool elevation. Extended
droughts can cause pool elevation reductions greater than 1.0 foot, which occurs during the 1930’s
drought. Since additional water supply depletions are not occurring from Fort Peck reservoir, all
scenarios are relatively the same as shown in Figure H-6.
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Figure H-6: Duration curves of the change in Fort Peck pool elevation relative to NP2075 (Corps 2020)

At Garrison Reservoir, 1.0 percent of the 89-year period of record results in higher pool elevations
of at least 1.0 foot under simulation AWS 1, AWS 2, and AWS 3 compared to NP2075, which occur
during flood evacuation years. As with Fort Peck, the general trend is lower pool elevations, but
approximately 88 percent of the period has less than 1.0-foot change in pool elevation. The
ENDAWS water supply depletions in combination with extended droughts, such as the 1930’s
drought, results in reductions in Garrison pool elevation greater than 1.0 foot occurring for 5
percent of the period, as shown in Figure H-7. The AWS 3 simulation results in approximately 0.1-
foot lower pool elevations than AWS 1 and AWS 2 simulations since all of the ENDAWS water
supply depletions are withdrawn via Garrison Reservoir and the Garrison Diversion Unit (GDU).
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Figure H-7: Duration curves of the change in Garrison pool elevation relative to NP2075 (Corps 2020)

At Oabhe, 2.0 percent of the 89-year period of record results in higher pool elevations of at least 1.0
foot under simulations AWS 1, AWS 2, and AWS 3 compared to NP2075, which occur during flood
evacuation years. As with Fort Peck and Garrison, the general trend is lower pool elevations, but
approximately 88 percent of the period has less than 1.0-foot change in pool elevation. The
ENDAWS water supply depletions in combination with extended droughts, such as the 1930’s
drought, results in reductions of Oahe pool elevation greater than 1.0 foot occurring for 12 percent
of the period, as shown in Figure H-8. The AWS 3 simulation results in approximately 0.1- to 0.2-
foot higher pool elevations than AWS 1 and AWS 2 simulations since all of the ENDAWS water
supply depletions are withdrawn via Garrison Reservoir and the GDU.
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Figure H-8: Duration curves of the change in Oahe pool elevation relative to NP2075 (Corps 2020)

The Corps identified a dam safety issue with the Snake Creek Embankment, the embankment that
impounds water for the GDU. An interim risk reduction measure was implemented by the Corps in
the 2019 Snake Creek Dam and 1.ake Audnbon Reservoir Water Control Manual, Section 7 — WATER

CONTROL MANAGEMENT that states:

“A dam safety concern arises at the Snake Creek Embankment during dronght conditions when Garrison
Reservoir’s elevation falls more than 43 feet below Lake Audubon’s elevation. This dam safety constraint requires

Lake Audnbon levels be decreased as necessary through operation of the conduit slide gate any time the Garrison
Reservoir pool is, or is anticipated to be, more than -43 feet lower than the Lake Audnubon pool level. During

drought conditions, the performance of the embankment is monitored closely to evaluate the dam’s integrity with
regard to hydrostatic pressure and under-seepage. Based on the results of the embankment monitoring and the
performance of the dam under these loading conditions, the 43-foot differential constraint may be adjusted to ensure

safe and efficient operation of the embankment.”
This means during a long-term drought; Audubon Lake would need to be drawn down to maintain

less than 43-feet differential between Audubon Lake and Garrison Reservoir. This impacts the

GDU’s and the ability to deliver water down the McClusky Canal to meet all project needs if
Garrison’s pool elevation falls below 1804.0 feet. This would affect the ability to deliver water from
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the GDU for simulations AWS 1 and AWS 3, unless the embankment is repaired or alternate means
to transport water into the McClusky Canal are constructed. Figure H-9 shows the period between
1934 and 1942 when this threshold is not met. During this period, under the NP2075 scenario, the
pool elevation falls below 1804.0 feet for 1,287 days. The pool elevation falls below 1804.0 feet for
1,376 days; 1,373 days; and 1,388 days under the AWS 1, AWS 2 and AWS 3 simulations,
respectively. This equates to about 42% of the time between 1934 and 1942 that water may not be
supplied under AWS 1 and AWS 3. AWS 2 would be able to supply water all times during this
period. Garrison pool elevation does not fall below 1804.0 feet during any other years in the 89-year
period of record (Corps 2020).

Figure H-9: Annual minimum Garrison Reservoir levels in 1930-1943 for simulations (Corps 2020)
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System Releases Impacts The Corps analysis also evaluated dam releases. Releases from the six
System dams are affected by cumulative and continuing growth of deposited sediment and System
depletions, and lower Missouri inflows. Releases from the upper three reservoirs are based on the
need to balance the effects of depletions, sedimentation and flood storage evacuation while ensuring
that the water required for meeting the Gavins Point release (to meet downstream navigation) is in
Gavins Point Reservoir. The Gavins Point releases are made to meet lower Missouri River
navigation and flood control requirements and to meet flood storage evacuation requirements from
the System reservoirs, as well as to lower Missouri River flow requirements in non-navigation years.

The Corps analysis also found that relatively small differences in annual releases occur on a monthly
basis when comparing the NP2075 simulation releases at the upper 3 dams (Fort Peck, Garrison,
and Oahe) to the three ENDAWS simulations. Releases from the mainstem projects under the AWS
1, AWS2, and AWS 3 simulations are nearly identical to the NP2075 releases. Figure H-10 shows the
duration curves of differences in releases at Fort Peck and approximately 98 percent of the 89-year
period of record has a change less than 1,000 cfs. There is approximately 1 percent of the period
with changes greater than 1,000 cfs and 1 percent of the period with changes less than -1,000 cfs
(Corps 2020).

Figure H-10: Duration curves of the change in Fort Peck releases relative to NP2075 (Corps 2020)
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Figure H-11 shows the duration curves of differences in releases at Garrison, which are similar to
Fort Peck. Approximately 96 percent of the 89-year period of record has a change less than 1,000
cfs. There is approximately 2 percent of the period with changes greater than 1,000 cfs and 2 percent
of the period with changes less than -1,000 cfs. Each ENDAWS depletions simulation has a similar
effect on releases (Corps 2020).

Figure H-11: Duration curves of the change in Garrison releases relative to NP2075 (Corps 2020)

Figure H-12 shows the duration curves of differences in releases at Oahe and similar to Fort Peck
and Garrison. Approximately 93 percent of the 89-year period of record has a change less than 1,000
cfs. There is approximately 2 percent of the period with changes greater than 1,000 cfs and 5 percent
of the period with changes less than -1,000 cfs. As with Garrison, each ENDAWS water supply
depletion scenario has a similar effect on releases (Corps 2020).
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Figure H-12: Duration curves of the change in Oahe releases relative to NP2075 (Corps 2020)

The additional ENDAWS water supply depletion simulations have a similar effect on Gavins Point
releases as with the upper three reservoirs: Fort Peck, Garrison, and Oahe. Figure H-13 shows that
96 percent of the 89-year period of record has less than 1,000 cfs difference in Gavins Point releases
when compared to NP2075. The remaining 4 percent of the period is split evenly between, greater
than a 1,000 cfs change, and less than a -1,000 cfs change (Corps 2020).
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Figure H-13: Duration curves of the change in Gavins Point releases relative to NP2075 (Corps 2020)

The depletions associated with the ENDAWS Project are barely detectable on Figure H-13;
therefore, when comparing NP2075 to ENDAWS simulations and between the three ENDAWS
Project simulations, they would have a relatively small effect on the Gavins Point releases and
downstream river flows (Corps 2020).

River Flow

Differences in river flows will closely resemble the changes in releases at the nearest upstream
reservoir. At Bismarck, the changes due to the additional water supply depletions in AWS 1, AWS 2,
and AWS 3 simulations are nearly identical to the changes observed at Garrison. Ninety-six percent
of the 89-year period of record has changes less than 1,000 cfs as shown in Figure H-14 (Corps
2020).
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Figure H-14: Duration curves of the change in Bismarck ND flows relative to NP2075 (Corps 2020)

The river flow at Sioux City, Iowa; Omaha, Nebraska; Nebraska City, Nebraska; and Kansas City,
Missouri, are nearly identical to the changes observed at Gavins Point, with 96 percent of the 89-
year period of record having changes less than 1,000 cfs; as shown in Figure H-13 (Corps 2020).

EIS Alternatives

Alternative A — No Action

In the Alternative A, No Action Alternative, the GDU would deliver up to 20 cfs through the
Central North Dakota Water Supply Project from the McClusky Canal to provide water to Central
North Dakota water users via the State’s RRVWSP. The State’s RRVWSP would withdraw 145 cfs
from the Missouri River to deliver water to the Sheyenne River. All other alternatives will be
compared to this No Action Alternative. This alternative was model simulation ENDAWS Scenario
1 (AWS 1) and is described as No Action in chapter 3. Table H-14 summarizes the five depletion
simulations performed for this EIS.
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Table H-14: Summary of Simulations

Simulations Depletion Descriptions

No Project Year 2017 o .
Existing depletions

(NP2017)

No Project Year 2075 (Existing depletions, minus 3.5 MAF loss of storage capacity due to sedimentation, plus
(NP2075) 0.516 MAF of reasonably foreseeable future non-project depletions)

ENDAWS Scenario 1 0.1195 MAF depletions (0.1050 MAF Garrison to Oahe reach and 0.0145 MAF Fort Peck
(No Action) to Garrison reach) + No Project Year 2075 depletions

ENDAWS Scenario 2

. 0.1195 MAF depletions (Garrison to Oahe reach) + No Project Year 2075 depletions
(MR Intake Depletions)

ENDAWS Scenario 3 0.1195 MAF depletions (Fort Peck to Garrison reach) + No Project Year 2075
(Canal Intake Depletions) | depletions

* Note: MAF = million acre-feet

System Storage

The Corps analysis found, in general, System storage is lower in the No Action than NP2075, but
approximately 85 percent of the 89-year period has less than 0.5 MAF change in System storage.
During the 1930’s drought, the No Action depletion results in System storage difference greater than
0.5 MAF. This is noted in the fall of 1942 when System storage peaked approximately 0.9 MAF less
than NP2075. The combination of drought conservation measures and increased runoff reduces this
difference in System storage to less than 0.2 MAF by 1946.

Service levels are different mainly in flood evacuation years because of differences in System storage.
These differences in System storage can increase or decrease service levels, which determines
releases from Gavins Point. Service level changes by 1,000 cfs or less for 98 percent of the 89-year
period. For less than 2 percent of the period, the service level is either increased or decreased
between 1,000 and 5,000 cfs. The increases and decreases of service level, greater than 1,000 cfs,

generally occur during flood evacuation years when the service level has been increased above full
service (Corps 2020).

Navigation season length show changes of 1 day or less for 90 percent of the 89-year period and 3
years have greater than 2 days. In 1942 and 1943, as the reservoirs recover from the 1930’s drought,
the navigation season length is shorter by 4 or 5 days. In 2015, the navigation season is extended by
10 days under the NP2075 simulation to evacuate storage, but a normal 8-month navigation season
occurs under No Action.

In summary, simulated minimum System storage for No Action decreased by about 0.1195 MAF
compared to NP2075. The differences between the two simulations occur in extended drought
periods when the depletions exacerbate the drought effects.

Reservoir Levels

The three largest mainstem reservoirs follow the same trend as the System storage, since nearly 90
percent of the System storage resides in those reservoirs. The general trend is lower reservoir levels
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due to the No Action depletions compared to NP2075. Table H-15 summarizes the percentage of
reservoir level change for the 3 largest mainstem reservoirs.

Table H-15: Percentage of reservoir level change compared to NP2075

Reservoir Less than 1-foot Greater than Greater than 1-foot change
change 1-foot higher during extended droughts

Fort Peck 90 0.5 i

Garrison 88 1 5

Oahe 88 5 12

To put these potential water elevation changes under No Action in perspective, the average annual
reservoir level in Fort Peck Reservoir fluctuates about 10 feet. The Garrison Reservoir water level
fluctuates on average approximately 11 feet, and the reservoir level at Oahe Reservoir fluctuates
approximately 12 feet. Since water surface elevations under No Action are within the range of
average pool fluctuations at these reservoirs, consequences of the No Action compared to NP2075
would generally be negligible. Figure H-9 shows the simulated minimum Garrison Reservoir
elevation differences during the 1930’s drought.

The Corps dam safety issue with the Snake Creek Embankment affects Reclamation’s ability to
deliver water from McClusky Canal in the No Action Alternative, unless the embankment is
repaired, or an alternate means to transport water into the McClusky Canal is constructed. Figure
H-9 shows the period between 1934 and 1942 when Garrison Reservoir level falls below elevation
1804. The pool elevation falls below 1804.0 feet for 1,376 days for this Alternative. This equates to
about 42% of the time between 1934 and 1942 that the 20 cfs may not be supplied unless the
embankment is repaired or alternate means to transport water into the McClusky Canal are
constructed. The State’s Red River Water Supply Project intake near Washburn, ND may be able
provide the additional 20 cfs of water to Central North Dakota water during this period. Garrison

pool elevation does not fall below 1804.0 feet during any other years in the 89-year period of record
(Corps 2020).

Dam Releases and River Flow

Water releases are needed to meet lower Missouri River navigation and flood control requirements,
and to meet flood storage evacuation requirements from the system reservoirs, as well as flow
requirements on the lower river in non-navigation years. The analysis found the release differences
to be nearly identical in simulated annual releases from all six mainstem dams when comparing the
No Action to NP2075 (Corps 2020). Table H-16 summarizes the percentage of dam release change
for the 3 largest mainstem and the farthest downstream reservoirs.
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Table H-16: Percent of dam releases change compared to NP2075

Dam Less than 1,000 cfs | Greater than 1,000 cfs | Less than -1,000 cfs
Fort Peck 98 1 1
Garrison 96 2 2
Oahe 93 2 5
Gavins Point 96 2 2

Differences in river flows will closely resemble the changes in releases at the nearest upstream
reservoir. At Bismarck, North Dakota; Sioux City, Iowa; Omaha, Nebraska; Nebraska City,
Nebraska; and Kansas City, Missouri, 96 percent of the 89-year period have changes less than 1,000
cfs.

Alternative B — State RRVWSP

This alternative was model simulation ENDAWS Scenario 2 (AWS 2) and is described as Missouri
River Intake in chapter 3. When comparing the State’s RRVWSP depletion impacts to the No
Action Alternative, the impacts are nearly identical to the No Action Alternative.

System Storage

Due to the same total volume of water (0.1195 MAF) for this alternative, compared to No Action,
the differences between these two simulations are identical. The System storage, navigation service
level, and season length are exactly the same as described in No Action (Corps 2020).

Reservoir Levels

No action withdraws 0.105 MAF of water from directly from the Missouri River and the remaining
0.0145 MAF from GDU. Whereas, this alternative withdraws the full 0.1195 MAF from the
Missouri River. The Corps analysis showed that 0.0145 MAF whether withdrawn from Garrison or
Oabhe reservoirs would result in no measurable difference to the mainstem reservoir levels when
compared to No Action. In comparison, the 2075 storage volumes of the Garrison and Oahe
reservoirs carryover multi-use zones are 16.9 and 17.9 MAF, respectively.

The State’s RRVWSP would be able to supply water at all times in the 89-year period of record and
is not impacted by the Corps’ risk reduction measure on the Snake Creek embankment like the No
Action Alternative.

Dam Releases and River Flow

Since System storage and reservoir levels would be identical to No Action, dam releases and river
flow would be the same as No Action (Corps 2020).
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Alternatives C and D - ENDAWS Route Option Canal Only North or South

Alternatives
This alternative was model simulation ENDAWS Scenario 3 (AWS 3) and is described as McClusky
Canal Intake in Chapter 3.

System Storage

Due to the same total volume of water (0.1195 MAF) for these alternatives, compared to No Action,
the differences between these two simulations are identical. The System storage, navigation service
level, and season length are exactly the same as described in No Action (Corps 2020).

Reservoir Levels

The Canal alternatives withdraw the full 0.1195 MAF from Garrison Reservoir. These alternatives
result in Garrison Reservoir level approximately 0.1-foot lower than No Action. Conversely, Oahe
reservoir level would be 0.1-0.2 feet higher. As mentioned in No Action, Garrison and Oahe
typically fluctuate annually 11 and 12 feet, respectively. The other four mainstem reservoirs would
have no change in reservoir level. Thus, the effects on reservoir levels would be very small compared
to No Action (Corps 2020).

The Corps’ interim risk reduction measure implemented to the Snake Creek Embankment reduces
the ability of the GDU facilities to deliver water to meet all authorized purposes. As Garrison
Reservoir’s pool elevation falls below 1804.0 feet, Audubon Lake pool elevation would be lowered
not exceed the 43-foot restriction. This would affect the McClusky Canal’s ability to deliver a
sufficient quantity of water for any of the Canal Alternatives. The Snake Creek embankment would
need to be repaired or an alternate means to transport water into the McClusky Canal would need to
be constructed to serve as a reliable water source for MR&I purposes. The pool elevation falls below
1804.0 feet for 1,388 of the 3287 days for these alternatives. This compares to 1376 days for a total
of 12 more days than the No Action alternative. (Corps 2020). The State’s request for water during
this period range from 31 to 165 cfs with 79% of the time requiring the full 165 cfs. The time
periods when water would not be available via the GDU would be from August 1934 through June
1935 and August 1936 through June 1938.

Dam Releases and river flow

The Corps analysis demonstrates that depletions from the Missouri River via Canal alternatives
would have very little effect on System storage, reservoir level compared to No Action. The
differences in dam releases and river flow would be nearly identical to No Action.

Alternatives E and F - ENDAWS Route Option Canal and Missouri River North or

South Alternatives

When comparing the ENDAWS Route Option Canal and Missouri River North or South
Alternatives depletion impacts to the No Action Alternative the impacts are identical to the Missouri
River intake and McClusky Canal intake simulations described above. The McClusky Canal intake
would be main supply utilized except for the instances when the GDU project could not supply
sufficient water to all project purposes. In the event the GDU project cannot supply water than the
Missouri River intake would be used to supply water for the State. Operations are thoroughly
described in chapter 2 of this EIS.
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Garrison and Oahe pool elevations may differ within 0.1-feet from the No Action Alternative. The
impact to Garrison or Oahe Reservoir would depend on what intake pump facility was operating. If
the McClusky Canal intake was operating than Garrison would be 0.1-foot lower and Oahe 0.1-foot
higher. If the State’s RRVWSP intake was used to supply the 165 cfs then Garrison would be 0.1-
foot higher and Oahe 0.1-foot lower during the 1930’s drought.

Water would be supplied at all times by one of the two intakes. The 43-feet restriction on Audubon
Lake would not impact the State’s ability to deliver water to the Central and Fastern parts of ND.
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Appendix| Socioeconomics

Introduction

This section describes the existing economic conditions in the study area, the methods used to
estimate the regional impacts related to construction for each alternative including No Action, and
the estimated regional impacts.

Existing Conditions

The existing regional economic conditions of the economic impact area are described in terms of
demographics and population, housing and development, and employment and income. Each of
these categories of population characteristics are potentially affected by implementation of the
project alternatives.

Demographics and Population

Population estimates for July 1, 2019 were obtained from the Bureau of the Census and population
projections for 2010 to 2040 were obtained from the North Dakota Department of Commerce, for
North Dakota Counties. Population projections for the Expected Migration Scenario and the 2019
Census estimates are shown in Table I-1.

Table I-1: North Dakota County and State Level Population Projections

North Dakota 2019 2020 2025 2030 2035 2040
Burleigh County 95,626 100,986 107,205 110,932 112,983 113,937
Cass County 181,923 188,810 203,784 214,719 222,826 228,895
Foster County 3,210 3,384 3,409 3,434 3,446 3,438
Grand Forks County 69,451 76,955 82,966 89,081 94,535 98,121
Griggs County 2,231 2,196 2,114 2,039 1,965 1,897
McLean County 9,450 10,332 10,870 11,275 11,519 11,673
Sheridan County 1,315 1,336 1,331 1,316 1,300 1,284
Stutsman County 20,704 21,207 21,314 21,379 21,352 21,232
Wells County 3,834 4,143 4,120 4,109 4,087 4,053
Regional Total 387,744 409,349 437,113 458,284 474,013 484,530
North Dakota 762,062 824,344 884,874 931,506 966,375 991,522
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The current population of the economic impact region represents slightly over half of the total state
population. Population projections indicate the study area will grow into the future. Using the
population projection data from the North Dakota Department of Commerce, the average annual
population growth from 2010 to 2040 is projected to be 1.195% percent for the 9-county region,
compared to 1.302% for all of North Dakota. Although population growth for the study area is
projected to be less than for all of North Dakota, there are some areas within the study area that are
projected to grow faster than the State average. For example, Cass County, which includes Fargo,
has a projected annual growth rate of about 1.424% from 2010 to 2040. The population of the
economic impact region is projected to grow in the future but at a rate that is lower than the state as
a whole.

Housing and Development

Based on 2018 data from the U.S. Census 5-year American Community Survey, households in the 9-
county economic impact region represent a little over one-half (51.4%) of total households in North
Dakota, but slightly less than one-half (48.6%) of total housing units in the State. This indicates a
relative housing shortage in the region. As a result of the relative housing shortage, the 9-county
region accounts for a little over 80% of the building permits issued in North Dakota in 2018.
Household and housing characteristic data are shown in Table I-2.

Table I-2: Household and Housing Characteristic Data

Median
Percentage
. value of .
of housing . - Median

. . Housing | Building owner-
County/Region | Households that is . . . gross

units permits occupied
owner- . rent

. housing

occupied .
units
Burleigh 39,495 68.50% 43,152 367 $250,600 $851
Cass 74,205 52.80% 83,894 1,1917 $211,500 $804
Foster 1,440 76.70% 1,838 5 $127,800 $591
Grand Forks 30,215 48.60% 33,390 260 $193,300 $822
Griggs 1,056 72.60% 1,471 2 $98,200 $432
McLean 4,333 80.70% 6,262 34 $163,000 $683
Sheridan 689 80.10% 923 2 $83,400 $445
Stutsman 9,055 64.30% 10,276 11 $146,100 $685
Wells 1,960 79.70% 2,512 1 $97,900 $621
Regional Total 162,448 - 183,718 2,599 - -

North Dakota 314,903 62.70% 377,649 3,21 $185,000 $806
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Owner-occupied housing unit rate, Households, and Persons per household are from the American
Community Survey 2014 to 2018 5-year estimates. Building permits are for 2018 and housing units
are for July 1, 2018.

The percentage of owner-occupied housing in the economic impact region is higher than the state
average in all but two counties in the region. Cass County and Grand Forks County have a lower
than average percentage of owner-occupied housing because they include the two largest public
universities in the state, where a large percentage of the population would be renting. Housing and
rental costs in the region are generally lower than the state average except for Burleigh, Cass and
Grand Forks Counties which are the most populous counties in the state.

Employment and Income

Income, poverty, and unemployment data for the economic impact area indicates the area has
relatively high unemployment. However, some counties in the region have relatively high income
and low poverty while others have low income and high poverty. Income, poverty and
unemployment data for the economic impact area and for North Dakota are shown in Table I-3.

Table I-3: Income, poverty, and unemployment in the economic impact region

. Median Per capita Persons in
County/Region household . Unemployment
income income poverty
Burleigh $69,719 $37,764 7.4% 3.3%
Cass $62,031 $36,655 10.4% 2.6%
Foster $60,613 $33,737 8.7% 3.7%
Grand Forks $51,951 $31,052 12.9% 2.5%
Griggs $52,794 $35,069 9.2% 2.8%
MclLean $65,648 $35,367 9.2% 4.6%
Sheridan $49,261 $32,559 16.6% 6.4%
Stutsman $57,642 $32,001 11.4% 2.8%
Wells $57,989 $34,602 11.4% 4.3%
North Dakota $63,473 $35,373 10.7% 2.4%

Source: U.S. Bureau of Labor Statistics, Local Area Unemployment Statistics

County level unemployment data is from the Bureau of Labor Statistics Local Area Unemployment
Median household income, per capita income, median value of owner-occupied housing, and
median gross rent are from American Community Survey 2014 to 2018 5-year estimates.
Unemployment is from January 2019 to February 2020 and the state level North Dakota data is for
2019 (U.S. Bureau of Labor Statistics, Local Area Unemployment Statistics; 2020).

Two counties in the study area, Burleigh and McLean, have median household that is greater than
the average for all of North Dakota and two counties, Burleigh and Cass, have estimated per capita
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income that is greater than for all of North Dakota. Cass County, which includes Fargo, is the most
populous county in North Dakota and Burleigh County, which includes Bismarck, is the second
most populous. McLean County has as much smaller population but includes the town of Garrison.
Income in the other counties in the economic impact region are lower than the state average.

Five counties in the economic impact region have a poverty percentage less than the state average
and all of the economic impact area counties have an unemployment rate higher than for all of
North Dakota. Finally, all of the counties in the area have unemployment rates higher than the
North Dakota average.

Methodology

A regional impact analysis is used to evaluate the short-term effects from construction of the
Eastern North Dakota Alternate Water Supply Project alternatives. The regional impacts will occur
during the period of construction. The primary purpose of a regional impact analysis is to evaluate
the effect of an alternative on income, employment, and the value of output produced in the study
area. For this analysis, two different impact regions are identified, and the regional impacts are
estimated for both regions.

The regional economic impacts from each project proposal are analyzed using the IMPLAN
(IMpact analysis for PLANing) model and estimated construction expenditures within the study
region. Only expenditures that represent additional expenditures in the region, not including
transfers of expenditures from one sector to another, are included in the estimation of regional
impacts. The IMPLAN sectors used to estimate regional impacts were construction of other new
nonresidential structures.

The regional impacts associated with each alternative are measured in terms of changes in
employment, labor income, and value of output. Employment is measured in terms of total jobs,
which includes full-time and part-time employment. Part-time employment could be temporary or
longer-term jobs working fewer than 40 hours per week. Labor income is measured in terms of
employee compensation. Industry output is a measure of the value of industry's total production and
is comparable to Gross Regional Product.

The economic effects from construction expenditures are based on cost estimates for each type of
activity required to build major components of the project. Portions of the construction costs were
determined to be in- or out-of-region expenditures and then modeled to produce an estimate of the
overall change to the regional economy, or state economy, resulting from possible implementation
the various alternatives.

Construction related activities represent an increase in final demand for goods and services required
to build the features associated with the alternatives. However, not all construction activities and
materials will be provided by labor and businesses located in the region. Employees and materials
brought in from outside the region represent economic leakages.

The percentage of total within region construction expenditures were based on information

provided with the construction cost estimates. The percentages of within region expenditures for
pump stations, pumps, plants, and other structures are assumed to be 67% for labor and 40% for
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materials. The percentages of within region expenditures for pipes, valves, and other activities are
assumed to be 50% for labor and 50% for materials. Applying these percentages to expenditure
categories for each alternative, the within region expenditures for each alternative can be estimated.

The extent of the impact of each alternative on the regional and state economy is evaluated by
comparing the change in the value of output to gross regional product and gross state product. The
construction impacts are short-term effects that will occur only during the period of construction.

Environmental Consequences

This section identifies the regional economic impacts resulting from project-related expenditures
expected to occur within the local economy under each alternative, defined as the nine-county area
consisting of Burleigh, Foster, Cass, Grand Forks, Griggs, McLean, Sheridan, Stutsman, and Wells
Counties in North Dakota. In addition, the same construction spending amounts modeled for the
nine-county area are modeled separately to display statewide economic impacts for all of North
Dakota. The inputs used to estimate the regional economic impacts in IMPLAN were based on
conceptual design-level cost estimates for each alternative.

For No Action (Alternative A) and the State RRVWS alternative (Alternative B), the within region
expenditures are estimated to be about 49.4% of total expenditures. For the McClusky Canal Only
North (Alternative C) and McClusky Canal Only South Alternative (Alternative D), the within
region expenditures are estimated to be about 64.3% of total expenditures. For the McClusky Canal
and Missouri River North Alternative (Alternative E), the within region expenditures are estimated
to be about 59.7% of total expenditures. For the McClusky Canal and Missouri River South
Alternative (Alternative F), the within region expenditures are estimated to be about 61.8% of total
expenditures.

The project-related changes to employment, labor income and total economic output within the
local nine-county region and the state overall, in 2019 dollars, are shown for each alternative in
Table I-4. It is important to note that the costs shown in Table I-4 are local, in-region costs only,
and do not represent the total estimated costs of the alternatives.
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Table I-4: Summary of In-region Economic Impacts by Alternative — IMPLAN Output

Estimated Costs

Total Economic

Total Economic

Total Economic

Total Estimated . Effect Effect Labor
Construction Costs of Eigg?: Sures Employment Income Effe(;’;)%t;t)put
(Jobs) (2019%)

Alternative A

Regional 551,740,514 9,763 603,795,317 1,100,231,969
State 551,740,514 9,308 584,100,299 1,060,377,190
Alternative B

Regional 539,888,854 9,553 590,825,494 1,076,598,440
State 539,888,854 9,108 571,553,535 1,037,599,762
Alternative C

Regional 432,480198 7,572 473,283,209 862,413,631
State 432,480,198 7,296 457,845,321 831,173,578
Alternative D

Regional 437,569,108 7,743 478,852,237 872,561,482
State 437,569,108 7,382 463,232,698 840,953,835
Alternative E

Regional 613,260,468 10,851 650,404,988 1,222,909,601
State 613,260,468 10,346 649,228,422 1,178,610,951
Alternative F

Regional 592,725,281 10,488 648,646,857 1,181,960,152
State 592,725,281 10,000 627,488,839 1,139,144,855

The regional economic impact results presented in Table I-4 indicate the regional impacts for the
smaller 9-county region are actually larger than the impacts for the entire state. This result can occur
when the smaller subset region is surrounded by more rural regions. An evaluation of regional
economic impacts for a large study area, such as an entire state, would be expected to have larger
impacts than for a smaller area, such as a sub-set of counties within the state because larger
geographies typically capture more production as local. However, in some cases the economy of a
subset of the larger region may reflect greater indirect and induced impacts than that of the larger

region.

In this situation there may be a small difference in production between the smaller geography and the
larger one, but a significant increase in demand for the larger area. The supply relative to demand is
much higher in the smaller region than in the larger region. As a result, the larger region sees a much
larger increase in demand for the products produced in the smaller geography but does not
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substantially increase the supply available to meet that demand. This result applies to labor income as
well. The regional impacts for the 9-county region and the state-wide regional impacts can be
assumed to be essentially the same.

Throughout the report, each alternative has a set of tables: the first tables provide the highest
summary level information (as in Tablel-4, above), and the second set of tables provide an
intermediate summary.

IMPLAN Modeling

The IMPLAN model is a static regional input-output economic model that estimates changes in
economic output, income, and employment within a specific region resulting from changes in
spending within the specified regional economy IMPLAN 2018). The IMPLAN model is a widely
accepted and used static model that calculates economic impacts resulting from a change in
economic activity in a defined regional economy. For the ENDAWS project, estimated
construction related expenditures were injected (run through IMPLAN) into the nine-county region
to show impacts within the nine-county region and the state separately. Economic impacts were
modeled based on conceptual design-level cost estimates.

In-region expenditures expected for the project were aligned with the corresponding IMPLAN
construction sector code and entered into the model. The IMPLAN multipliers measure the
amount of total economic activity that results from an industry (or household) spending an
additional dollar in the local economy. The IMPLAN model generates a series of tables to show the
direct, indirect, and induced (and the combination, or total of the three) economic impacts to gross
receipts, i.e., economic output, resulting from an injection of dollars into a specific industry, or
industries, within a defined economic region.

Direct impacts are the injection of dollars into the regional economy, either as local expenditures or
purchases of goods and services that are made by the project. Alternatively stated, direct economic
effects are the expenditures made by the Project for purchasing local construction supplies and
labor. Indirect impacts constitute inter-industry transactions that occur when supplying industries
respond to increased demands from the directly affected industries, or sectors. Induced effects are
the impacts of additional household spending generated by employees of all industries affected both
directly and indirectly by the change in expenditures, i.e., household spending of employees of the
construction industry, as well as employees of the business establishments providing the inputs to
the construction businesses involved directly in the project. Induced effects include changes in local
spending that result from income changes in the directly and indirectly affected industry sectors, for
example, impacts from wage expenditures. The total effects (sum of direct, indirect, and induced
economic effects) in this report show the regional economic impacts from local project expenditure
amounts by alternative and sector.

IMPLAN Inputs

For IMPLAN modeling, the total estimated project costs by alternative were considered for each
construction component to identify which ones or which proportions would be considered in- or
out-of-region expenditures. Only expenditures made within the local nine-county region for project
components were included and categorized according to IMPLAN sectors for inputs to the model.
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IMPLAN Output and Results

The IMPLAN output tables show four major types of impacts (direct, indirect, induced, and total
effects) for employment, labor income, value added, and economic output. Employment is the
number of jobs generated by the economic activity of the project. A job may be a full-time job, a
part-time jobs, temporary employment, or seasonal employment. Total labor income is comprised of
employee compensation and proprietor income. Value added was included in the most detailed set
of tables only. Value added shows the net income generated after deducting the cost of intermediate
inputs of goods and services purchased from other industries or sectors (including those inputs that
are imported from other regions) from the total gross revenues of an industry. Total output
represents the value of goods and services produced by businesses within a given industry of the
regional economy and is measured in terms of sales dollars. Employment and total labor income are
often of particular interest to local government officials, whereas total output is the most
comprehensive measure of regional economic activity.

Alternative A - No Action

Under Alternative A, about 20 cfs of raw water would be provided from the McClusky Canal at mile
marker 42.5 for in-basin use within the Central North Dakota Water Supply Project (CNDWSP). A
combined State Red River Valley Water Supply Project (RRVSWP)/CNDWSP would have the ability
to provide 145 cfs from the Missouri River for out-of-basin users, with an additional 20 cfs more
economically provided at the appropriate time from the Canal if needed for in-basin uses. When out-
of-basin water supplies are needed, the CNDWSP would not operate and the State RRVWSP would
provide up to 165 cfs from the Missouri River. The CNDWSP is connected to the State RRVWSP
with a six-mile long, 30-inch diameter pipeline. The State RRVWSP pipeline is a 72-inch diameter
pipeline. The CNDWSP includes an intake and pumping station located on the McClusky Canal near
mile-marker 42.5 that would pump 20 cfs to the hydraulic break tank. When combined with the State
RRVWSP pipeline segments, the total pipeline length is 172 miles.

Economic Impacts The IMPLAN model, which was described at the beginning of this section,
was used to estimate expected regional economic effects resulting from each type of project-related
expenditure. Local estimated construction costs were usually a percentage roughly around half of the
total construction costs. Project-related spending within the nine-county region was totaled and
entered into the IMPLAN model; therefore, expenditure output data in the table below is limited to
in-region expenditures that were run to show impacts at the nine-county level and statewide level.

Table I-5 shows aggregated Alternative A construction expenditure impact results. Alternative A
could potentially generate up to about 9,763 jobs and 1.1 billion dollars in the region or
approximately 9,308 jobs and 1.06 billion statewide. The first column of the summary table includes
the two areas of impact: the nine-county region and the state of North Dakota overall. The second
column is the total amount of in-region construction cost estimated for Alternative A. The third
column is the number of jobs that would be created given the amount spent in the second column.
The fourth column shows the total labor income that would be generated. The fifth column shows
the total economic effect (direct, indirect, and induced) for the regional economy and the state
economy.
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Table I-5: Summary of Regional Alternative A Costs or Expenditures and Impacts — IMPLAN Output

In-region izl Total Economic
Alternative A . 9 Economic Total Economic
. . Estimated Costs Effect Labor

Regional and Statewide . Effect Effect Output
e or Expenditures Sriallo e Income (2019%)

2019 2019

( $) (Jobs) ( $)
Regional 551,740,514 9,763 603,795,317 1,100,231,969
State 551,740,514 9,308 584,100,299 1,060,377,190

Tables I-6 and I-7 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most
employment, labor income, and economic output in the region or in the state.

Table I-6: Alternative A Regional: Costs or Expenditures and Regional Impacts by Major Construction

Components — IMPLAN Output

. . Total
Regional In-region Total . .
. . ) Economic Total Economic
Alternative A Estimated Costs| Economic
. . . Effect Labor Effect Output
Major Construction or Expenditures Effect
Components (2019%) Employment Income e
(20199%)
Missouri River Intake Pump 27,788,275 4917 30,410,002 55,412,912
Station
Red River Valley Water 18,544,565 328.1 20,294,180 36,979,925
Treatment Plant
Main Pump 17,752,586 314.1 19,427,482 35,400,635
Central ND Intake and Pump 4,166,441 737 4,559,530 8,308,347
Station
Hydraulic Break Tank 7,940,056 140.5 8,689,173 15,833,355
Control Valve Structure and 4,792,351 84.8 5,244,493 9,556,481
Discharge Structure
Pipeline Segment A 64,516,149 1,141.6 70,603,024 128,652,378
Pipeline Segment B 83,367,284 1,475.2 91,232,698 166,243,639
Pipeline Segment C 45,565,969 806.3 49,864,960 90,863,611
Pipeline Segment D 269,621,619 4,770.9 295,059,482 537,655,504
Pipeline Segment E-30 7,685,219 136.0 8,410,293 15,325,182
Total 551,740,514 9,763 603,795,317 1,100,231,969
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Table I-7: Alternative A State - Costs or Expenditures and Statewide Impacts by Major Construction

Components — IMPLAN Output

State In-region Total

Alternative A Estimated Total Economic Economic Total Economic
. . Costs or Effect Effect Labor Effect Output

Major Construction .

FerpenaiE Expenditures Employment Income (2019%)

(20199%) (20199%)

Missouri River Intake Pump |7 704 575 4688 29,418,068 53,405,636

Station

Red River Valley Water 18,544,565 312.9 19,632,211 35,640,366

Treatment Plant

Main Pump 17,752,586 299.5 18,793,782 34,118,280

Central ND Intake and 4,166,441 703 4,410,804 8,007,385

Pump Station

Hydraulic Break Tank 7,940,056 134 8,405,743 15,259,808

Control Valve Structure and | 24 3¢ 80.8 5,073,424 9,210,307

Discharge Structure

Pipeline Segment A 64,516,149 1,088.4 68,300,045 123,992,078

Pipeline Segment B 83,367,284 1,406.4 88,256,806 160,221,633

Pipeline Segment C 45,565,969 768.7 48,238,430 87,572,170

Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484

Pipeline Segment E-30 7,685,219 129.7 8,135,960 14,770,043

Total 551,740,514 9,308 584,100,299 1,060,377,190

Alternative B - State Red River Valley Water Supply Project

Alternative B would include a raw water intake and pumping station on the Missouri River south of
Washburn, North Dakota. The Missouri River intake and pumping station facility would pump 165
cfs of water to a State water treatment plant approximately two miles east of the intake. The peak
flow rate of 165 cfs would provide 20 cfs to central North Dakota users in the Missouri River Basin
from the pipeline, 5 cfs to users on the pipeline after the continental divide between the MRB and
HBB, and 140 cfs would be delivered to the Sheyenne River above Lake Ashtabula. The State water
treatment plant is intended to provide basic sedimentation (sand/grit removal) and chlorine
disinfection for three-log Giardia and four-log virus removal/inactivation. The State water treatment
plant would utilize a combination of contact basins and pipeline residence time to obtain the required
chlorine disinfection contact time. The main pumping station is adjacent to the State water treatment
plant would pump the water to a set of hydraulic break tanks located approximately 60 miles east.
Water would then flow by gravity from the hydraulic break tanks to the control valve structure and
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discharge structure on the Sheyenne River approximately six miles south of Cooperstown. The
pipeline segments of this alternative total 166 miles of pipe and the pipe would be 72 inches in
diameter.

Economic Impacts Table I-8 shows aggregated Alternative B construction expenditure impact
results which could potentially generate up to about 9,553 jobs and 1.07 billion dollars in the region
or approximately 9,108 jobs and 1.03 billion statewide. The first column of the summary table
includes the two areas of impact: the nine-county region and the state of North Dakota overall. The
second column is the total amount of in-region construction cost estimated for Alternative B. The
third column is the number of jobs that would be created given the amount spent in the second
column. The fourth column shows the total labor income that would be generated. The fifth
column shows the total economic effect (direct, indirect, and induced) for the regional economy and
the state economy.

Table I-8: Summary of Regional Alternative B Costs or Expenditures and Impacts — IMPLAN Output

In-region Total Total Economic

Alternative B Estimatesil Costs Economic Effect Labor Total Economic
Regional and Statewide . Effect Effect Output
e or Expenditures erallopnc Income (2019%)

2019 2019

( $) (Jobs) ( $)
Regional 539,888,854 9,553 590,825,494 1,076,598,440
State 539,888,854 9,108 571,553,535 1,037,599,762

Tables I-9 and I-10 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most
employment, labor income, and economic output in the region or in the state.

Table I-9: Alternative B Costs or Expenditures by Major Construction Components — Nine-County Region -
IMPLAN Output

. . Total

Regional In-region Total . .
. . . Economic Total Economic

Alternative B Estimated Costs| Economic

. . . Effect Labor Effect Output
Major Construction or Expenditures Effect
Components (20199%) Employment LSl )

(20199%)

Missouri River Intake Pump 27,788,275 491.7 30,410,002 55,412,912
Station
Red River Valley Water 18,544,565 328.1 20,294,180 36,979,925
Treatment Plant
Main Pump 17,752,586 3141 19,427,482 35,400,635
Hydraulic Break Tank 7,940,056 140.5 8,689,173 15,833,355
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. . Total

Regional In-region Total . .
. . . Economic Total Economic

Alternative B Estimated Costs| Economic

. . . Effect Labor Effect Output
Major Construction or Expenditures Effect
Components (2019%) Employment Income GRS

(2019%)

Control Valve Structure and 4,792,351 84.8 5,244,493 9,556,481
Discharge Structure
Pipeline Segment A 64,516,149 1,141.6 70,603,024 128,652,378
Pipeline Segment B 83,367,284 1,475.2 91,232,698 166,243,639
Pipeline Segment C 45,565,969 806.3 49,864,960 90,863,611
Pipeline Segment D 269,621,619 4,770.9 295,059,482 537,655,504
Total 539,888,854 9,553 590,825,494 1,076,598,440

Table I-10: Alternative B Costs or Expenditures by Major Construction Components — North Dakota —

IMPLAN Output

. In-Region Total
Statewide ) . . .
Alternative B Estimated Total Economic Economic Total Economic
. . Costs or Effect Effect Labor Effect Output
Major Construction .
e Expenditures Employment Income (2019%)
(20199%) (20199%)
Missouri River Intake Pump | 7 245 575 468.8 29,418,068 53,405,636
Station
Red River Valley Water 18,544,565 3129 19,632,211 35,640,366
Treatment Plant
Main Pump 17,752,586 299.5 18,793,782 34,118,280
Hydraulic Break Tank 7,940,056 134 8,405,743 15,259,808
Control Valve Structure and | 7o 5.4 80.8 5,073,424 9,210,307
Discharge Structure
Pipeline Segment A 64,516,149 1,088.4 68,300,045 123,992,078
Pipeline Segment B 83,367,284 1,406.4 88,256,806 160,221,633
Pipeline Segment C 45,565,969 768.7 48,238,430 87,572,170
Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484
Total 539,888,854 9,108 571,553,535 1,037,599,762
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Alternative C - McClusky Canal Only North

This alternative would provide 165 cfs from the McClusky Canal approximately 1.5 miles northwest
of McClusky near mile marker 57 of the McClusky Canal. The McClusky Canal intake and pumping
station would pump water from the McClusky Canal to a Biota WTP immediately adjacent to the
intake facilities. The McClusky Canal main pumping station downstream of the Biota WTP would
pump water approximately 11 miles east to hydraulic break tanks near the intersection of Highway 14
and Highway 200. The treated water would then flow by gravity through 21 miles of pipe terminating
at the connection with the State RRVWSP main transmission pipeline. The water would continue to
flow through this main transmission pipeline, through the control valve structure and be released
through the discharge structure into the Sheyenne River approximately six miles southeast of
Cooperstown.

Economic Impacts Table I-11 shows aggregated Alternative C construction expenditure impact
results, which could potentially generate up to about 7,296 jobs and 831.2 million dollars in the
region or approximately 7,572 jobs and 862.4 million statewide. The first column of the summary
table includes the two areas of impact: the nine-county region and the state of North Dakota overall.
The second column is the total amount of in-region construction cost estimated for Alternative C.
The third column is the number of jobs that would be created given the amount spent in the second
column. The fourth column shows the total labor income that would be generated. The fifth
column shows the total economic effect (direct, indirect, and induced) for the regional economy and
the state economy.

Table I-11: Summary of Regional Alternative C Costs or Expenditures and Impacts — IMPLAN Output

. Total .
. In-region . Total Economic .
Alternative C . Economic Total Economic
. . Estimated Costs Effect Labor
Regional and Statewide . Effect Effect Output
I or Expenditures BT e Income (2019$)
2019 2019
(20199%) Uobs) (2019%)
Regional 432,480,198 7,572 473,283,209 862,413,631
State 432,480,198 7,296 457,845,321 831,173,578

Tables I-12 and I-13 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For this analysis, Biota WTP Option 1 was
included in the analysis as a conservative approach to evaluating the economic impact of this
component in the alternatives that include a Biota WTP. The four Biota WTP options have a wide
range of costs as discussed in Chapter 2 and Appendix B. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most
employment, labor income, and economic output in the region or in the state.
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Table I-12: Alternative C Costs or Expenditures by Major Construction Components — Nine-County Region

- IMPLAN Output

. . Total

Regional In-region Total . .
. . . Economic Total Economic

Alternative C Estimated Costs| Economic

. . . Effect Labor Effect Output
Major Construction or Expenditures Effect
Components (2019%) Employment Income GRS

(2019%)

McClusky Canal Intake Pump | 5 550 464 2390 14,782,941 26,937,380
Station
Biota WTP - Option 1 25,990,537 4599 28,442,654 51,828,022
Disinfection
McClusky Canal Pump Station 16,615,644 294.0 18,183,273 33,133,443
Hydro Break Tank 7,917,440 1,40.1 8,664,423 15,788,256
Control Valve Structure and 4,792,351 84.8 5,244,493 9,556,481
Discharge Structure
Pipeline Segment D 269,621,619 4,770.9 295,059,482 537,655,504
Pipeline Segment G 94,034,143 1,663.90 102,905,941 187,514,544
Total 432,480,198 7,752 473,283,209 862,413,631

Table I-13: Alternative C Costs or Expenditures by Major Construction Components — North Dakota —

IMPLAN Output

State In-State Total

Alternative C Estimated Total Economic Economic Total Economic
Construction Costs by Costs or Effect Effect Labor Effect Output
Major Construction Expenditures Employment Income (2019%)
Components (2019%) (20199%)

McClusky Canal Intake 13,508,464 227.9 14,300,740 25,961,601
Pump Station

Option 1 Disinfection 25,990,537 438.5 27,514,892 49,950,605
McClusky Canal Pump 16,615,644 280.3 17,590,158 31,933,218
Station

Hydro Break Tank 7,917,440 133.6 8,381,801 15,216,343
Control Valve Structure and |, 7, 34 80.8 5,073,424 9,210,307
Discharge Structure

Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484
Pipeline Segment G 94,034,143 1,586.4 99,549,280 180,722,020
Total 432,480,198 7,296 457,845,321 831,173,578
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Alternative D — McClusky Canal Only South

This alternative would provide 165 cfs from the McClusky Canal approximately six miles southwest
of McClusky near mile marker 49 on the McClusky Canal. The McClusky intake and pumping station
would pump water from the McClusky Canal to a Biota WTP approximately one mile east of the
intake facilities. The McClusky Canal main pumping station adjacent to the Biota WTP would pump
water approximately 19 miles where the pipeline would terminate at where it connects to the main
transmission pipeline of the State RRVWSP. The water would continue to flow another six miles east
through the main transmission pipeline to the hydraulic break tanks. The water would then flow by
gravity from the hydraulic break tanks to the control valve structure and be released through the
discharge structure into the Sheyenne River approximately six miles south of Cooperstown.

Economic Impacts Table I-14 shows aggregated Alternative D construction expenditure impact
results, which could potentially generate up to about 7,743 jobs and 872.6 million dollars in the
region or approximately 7,382 jobs and 841.0 million statewide. The first column of the summary
table includes the two areas of impact: the nine-county region and the state of North Dakota overall.
The second column is the total amount of in-region construction cost estimated for Alternative D.
The third column is the number of jobs that would be created given the amount spent in the second
column. The fourth column shows the total labor income that would be generated. The fifth
column shows the total economic effect (direct, indirect, and induced) for the regional economy and
the state economy.

Table I-14: Summary of Regional Alternative D Costs or Expenditures and Impacts — IMPLAN Output

. Total .

. In-region . Total Economic .
Alternative D Estimated Costs Economic Effect Labor Total Economic
Regional and Statewide . Effect Effect Output
lirEs or Expenditures Ea e Income (2019%)

2019 2019

(20199) e (20199)
Regional 437,569,108 7,743 478,852,237 872,561,482
State 437,569,108 7,382 463,232,698 840,953,835

Tables I-15 and I-16 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most
employment, labor income, and economic output in the region or in the state.
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Table I-15: Alternative D Costs or Expenditures by Major Construction Components — Nine-County Region

- IMPLAN Output

. . Total

Regional In-region Total . .
. . . Economic Total Economic

Alternative D Estimated Costs| Economic

. . . Effect Labor Effect Output
Major Construction or Expenditures Effect
Components (2019%) Employment Income GRS

(2019%)

McClusky Canal Intake Pump | 5 559 55 272.0 16,819,614 30,648,592
Station
Option 1 Disinfection 25,990,537 4599 28,442,654 51,828,022
McClusky Canal Pump Station 16,959,239 300.1 18,559,284 33,818,609
Hydro Break Tank 8,069,793 142.8 8,831,150 16,092,065
Discharge Structure 4,792,351 84.8 5,244,493 9,556,481
Pipeline Segment C 45,565,969 806.3 49,864,960 90,863,611
Pipeline Segment D 269,621,619 4,7709 295,059,482 537,655,504
Pipeline Segment | 51,200,050 906.0 56,030,597 102,098,596
Total 437,569,108 7,743 478,852,237 872,561,482

Table I-16: Alternative D Costs or Expenditures by Major Construction Components — North Dakota —

IMPLAN Output

State In-State Total

Alternative D Estimated Total Economic Economic Total Economic
Construction Costs by Costs or Effect Effect Labor Effect Output
Major Construction Expenditures Employment Income (2019%)
Components (20199%) (20199%)

McClusky Canal Intake 15,369,550 2593 16,270,980 29,538,379
Pump Station

Option 1 Disinfection 25,990,537 438.5 27,514,892 49,950,605
McClusky Canal Pump 16,959,239 286.1 17,953,905 32,593,565
Station

Hydro Break Tank 8,069,793 136.1 8,543,089 15,509,146
Control Valve Structure and | ) 3,4 80.8 5,073,424 9,210,307
Discharge Structure

Pipeline Segment C 45,565,969 768.7 48,238,430 87,572,170
Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484
Pipeline Segment | 51,200,050 863.8 54,202,952 98,400,179
Total 437,569,108 7,382 463,232,698 84,953,835
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Alternative E - McClusky Canal and Missouri River North

This alternative would provide full redundancy by either taking 165 cfs from the McClusky Canal
near mile marker 57 (approximately 1.5 miles northwest of McClusky, North Dakota) or taking 165
cfs from the Missouri River south of Washburn or any combination thereof, for a maximum total of
165 cfs. The pipeline diameter of the State RRVWSP main transmission pipeline limits the total
capacity of water crossing the continental divide to 165c fs. This alternative is proposed to be
constructed and operated in two phases.

Phase 1 would develop the facilities required to utilize the McClusky Canal, and Phase 2 would
develop the facilities needed to utilize the Missouri River. For utilization of the McClusky Canal, an
intake and pump station near mile marker 57 would pump up to 165 cfs of water from the McClusky
Canal to a Biota WTP immediately adjacent to the McClusky Canal. To utilize the Missouri River, the
river intake and pump station would pump up to 165 cfs of water to a sediment removal plant
approximately two miles east of the intake. The sediment removal plant is intended to provide
sand/grit removal only. After grit removal, the main pumping station would pump the water to the
Biota WTP which would be located adjacent to the McClusky Canal. The main pump station
adjacent to the Biota WTP would pump treated water approximately 11 miles east to the hydraulic
break tanks near the intersection of Highway 14 and Highway 200. The treated water would then
flow through the pipeline by gravity 21 miles where it would terminate at the connection to the State
RRVWSP main transmission pipeline. The water would continue to flow in this pipeline to the
control valve structure and through the discharge structure into the Sheyenne River, approximately
six miles southeast of Cooperstown.

Economic Impacts Table I-17 shows aggregated Alternative E construction expenditure impact
results, which could potentially generate up to about 10,851 jobs and 1.22 billion dollars in the
region or approximately 10,346 jobs and 1.18 billion statewide. The first column of the summary
table includes the two areas of impact: the nine-county region and the state of North Dakota overall.
The second column is the total amount of in-region construction cost estimated for Alternative E.
The third column is the number of jobs that would be created given the amount spent in the second
column. The fourth column shows the total labor income that would be generated. The fifth
column shows the total economic effect (direct, indirect, and induced) for the regional economy and
the state economy.

Table 1-17: Summary of Local and Statewide Alternative E Construction Expenditure Impacts —
IMPLAN Output

. Total .
In-region . Total Economic .
Estimated Costs Economic Effect Labor Total Economic
Alternative E . Effect Effect Output
or Expenditures et Income (2019%)
2019 2019
(20195) s (20195)
Regional 613,260,468 10,851 650,404,988 1,222,909,601
State 613,260,468 10,346 649,228,422 1,178,610,951
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Tables I-18 and I-19 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most

employment, labor income, and economic output in the region or in the state.

Table I-18: Alternative E Costs by Major Construction Components — Nine-County Region - IMPLAN

Output
. . Total
Regional In-region Total . .
. . . ) Economic Total Economic
Alternative E Construction | Estimated Costs| Economic
. . Effect Labor Effect Output

Costs by Major or Expenditures Effect

. Income (20199%)
Construction Components (20199%) Employment

(20199%)

McClusky Canal Intake Pump | 5 o0 /0y 2390 14,782,941 26,937,380
Station
Option 1 Disinfection 25,990,537 459.9 4,428,607 51,828,022
McClusky Canal Pump Station 16,615,644 294.0 18,183,273 33,133,443
Hydro Break Tank 7,917,440 140.1 8,664,423 15,788,256
Control Valve Structure and 4,792,351 84.8 5,244,493 9,556,481
Discharge Structure
Pipeline Segment D 269,621,619 4,770.9 295,059,482 537,655,504
Pipeline Segment G 94,034,143 1,663.90 102,905,941 187,514,544
Missouri River Intake Pump 27,788,275 4917 30,410,002 55412,912
Station
Sediment Removal Plant 6,008,565 106.3 6,575,452 11,981,747
Main Pump 17,370,904 3074 19,009,789 34,639,515
Pipeline Segment A 64,516,149 1,141.6 70,603,024 128,652,378
Pipeline Segment E 21,791,927 385.6 23,847,920 43,455,527
Pipeline Segment F 17,680,353 312.8 19,348,433 35,256,591
Pipeline Segment H 25,624,097 4534 28,041,642 51,097,300
Total 613,260,468 10,851 650,404,988 1,222,909,601
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Table I-19: Alternative E Costs by Major Construction Components — North Dakota — IMPLAN Output

State In-State Total

Alternative E Estimated Total Economic Economic Total Economic
Construction Costs by Costs or Effect Effect Labor Effect Output
Major Construction Expenditures Employment Income (2019%)
Components (20199%) (20199%)

McClusky _Canal Intake 13,508,464 2979 14,300,740 25 961,601
Pump Station

Option 1 Disinfection 25990537 438.5 27,514,892 49,950,605
Mc("jlusky Canal Pump 16,615,644 280.3 17.590.158 31933218
Station

Hydro Break Tank 7,917,440 133.6 8,381,801 15,216,343
Control Valve Structure and | 74, 34 80.8 5,073,424 9,210,307
Discharge Structure

Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484
Pipeline Segment G 94,034,143 1,586.4 99,549,280 180,722,020
Missouri River Intake Pump | = 7 45 575 468.8 29,418,068 53,405,636
Station

Sediment Removal Plant 6,008,565 1014 6,360,970 11,547,720
Main Pump 17,370,904 293.1 18,389,714 33,384,734
Pipeline Segment A 64,516,149 1,088.4 68,300,045 123,992,078
Pipeline Segment E 21,791,927 367.6 23,070,032 41,881,395
Pipeline Segment F 17,680,353 298.3 18,717,312 33,979,457
Pipeline Segment H 25,624,097 432.3 27,126,960 49,246,353
Total 613,260,468 10,346 649,228,422 1,178,610,951

Alternative F - McClusky Canal and Missouri River South

This alternative would also provide full redundancy by taking 165-cfs from near mile marker 49 on
the McClusky Canal (approximately six miles southwest of McClusky, ND), or taking 165-cfs from
the Missouri River south of Washburn, ND, or any combination thereof, for a maximum total of 165
cfs. The pipeline diameter of the State RRVWSP main transmission pipeline limits the total capacity
of water crossing the continental divide to 165 cfs. This alternative is proposed to be constructed and

operated in two phases.
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Phase 1 would develop the facilities required to utilize the McClusky Canal, and Phase 2 would
develop the facilities needed to utilize the Missouri River. For utilization of the McClusky Canal, the
canal intake and pump station would pump water from the McClusky Canal to a Biota WTP
approximately one mile east of the intake. To utilize the Missouri River, the river intake and pump
station would pump 165 cfs of water to a sediment removal plant approximately two miles east of the
intake. The sediment removal plant is intended to provide sand/grit removal only. After grit removal,
the main pump station would pump water to the Biota WTP near mile marker 49 on the McClusky
Canal. The McClusky Canal pumping station, adjacent to the Biota WTP would pump treated water
approximately 19 miles where the pipeline terminates at the connection with the transmission
pipeline of the State RRVWSP. From this juncture the water would continue in the pipeline for six
miles east to the hydraulic break tanks. The water would then flow by gravity to the control valve
structure and through the discharge structure into the Sheyenne River, approximately six miles south
of Cooperstown.

Economic Impacts Table I-20 shows aggregated Alternative I construction expenditure impact
results, which could potentially generate up to about 10,488 jobs and 1.18 billion dollars in the
region or approximately 10,000 jobs and 1.14 billion statewide. The first column of the summary
table includes the two areas of impact: the nine-county region and the state of North Dakota overall.
The second column is the total amount of in-region construction cost estimated for Alternative F.
The third column is the number of jobs that would be created given the amount spent in the second
column. The fourth column shows the total labor income that would be generated. The fifth
column shows the total economic effect (direct, indirect, and induced) for the regional economy and
the state economy.

Table [-20 — Summary of Local and Statewide Alternative F Construction Expenditure Impacts —
IMPLAN Output

. Total .
In-region . Total Economic .
Estimated Costs Economic Effect Labor Total Economic
Alternative F . Effect Effect Output
or Expenditures BT e Income (2019$)
2019 2019
(20199) . (20199)
Regional 592,725,281 10,488 648,646,857 1,181,960,152
State 592,725,281 10,000 627,488,839 1,139,144,855

Tables I-21 and I-22 show the same economic indicators as the summary table in more detail by
including the major construction component costs. For example, the pipeline D segment is the
single most expensive major construction component, which in turn would generate the most

employment, labor income, and economic output in the region or in the state.
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Table [-21: Alternative F Costs by Major Construction Components — Nine-County Region - IMPLAN

Output
. In-region .
Regional . g Total Total Economic .
. . Estimated . Total Economic
Alternative F Construction Economic Effect Labor
. Costs or Effect Output

Costs by Major . Effect Income

. Expenditures (20199%)
Construction Components Employment (2019%)

(2019%)

McClusky Canal Intake Pump | 5 564 55 272.0 16,819,614 30,648,592
Station
Option 1 Disinfection 25,990,537 459.9 28,442,654 51,828,022
McClusky Canal Pump Station | 16,959,239 300.1 18,559,284 33,818,609
Hydro Break Tank 8,069,793 142.8 8,831,150 16,092,065
Control Valve Structure and 4,792,351 84.8 5,244,493 9,556,481
Discharge Structure
Pipeline Segment C 45,565,969 806.3 49,864,960 90,863,611
Pipeline Segment D 269,621,619 4,770.9 295,059,482 537,655,504
Pipeline Segment | 51,200,050 906.0 56,030,597 102,098,596
Missouri River Intake Pump 27,788,275 4917 30,410,002 55,412,912
Station
Sediment River Plant 6,008,565 106.3 6,575,452 11,981,747
Main Pump 17,370,904 3074 19,009,789 34,639,515
Pipeline Segment A 64,516,149 1,141.6 70,603,024 128,652,378
Pipeline Segment E 21,791,927 385.6 23,847,920 43,455,527
Pipeline Segment F 17,680,353 312.8 19,348,433 35,256,591
Total 592,725,281 10,488 648,646,857 1,181,960,152

Table 1-22: Alternative F Costs by Major Construction Components — North Dakota — IMPLAN Output

State In-State Total

Alternative F Estimated Total Economic Economic Total Economic
Construction Costs by Costs or Effect Effect Labor Effect Output
Major Construction Expenditures Employment Income (2019%)
Components (20199%) (20199%)

McClusky Canal Intake 15,369,550 2593 16,270,980 29,538,379
Pump Station

Option 1 Disinfection 25,990,537 4385 27,514,892 49,950,605
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State In-State Total
Alternative F Estimated Total Economic Economic Total Economic
Construction Costs by Costs or Effect Effect Labor Effect Output
Major Construction Expenditures Employment Income (2019%)
Components (20199%) (2019%)
McClusky Canal Pump 16,959,239 286.1 17,953,905 32,593,565
Station
Hydro Break Tank 8,069,793 136.1 8,543,089 15,509,146
Control Valve Structure and |, 7 354 80.8 5,073,424 9,210,307
Discharge Structure
Pipeline Segment C 45,565,969 768.7 48,238,430 87,572,170
Pipeline Segment D 269,621,619 4,548.6 285,435,026 518,179,484
Pipeline Segment | 51,200,050 863.8 54,202,952 98,400,179
Missouri River Intake Pump | 7 245 575 468.8 29,418,068 53,405,636
Station
Sediment River Plant 6,008,565 101.4 6,360,970 11,547,720
Main Pump 17,370,904 293.1 18,389,714 33,384,734
Pipeline Segment A 64,516,149 1,0884 68,300,045 123,992,078
Pipeline Segment E 21,791,927 367.6 23,070,032 41,881,395
Pipeline Segment F 17,680,353 298.3 18,717,312 33,979,457
Total 592,725,281 10,000 627,488,839 1,139,144,855

Summary of Regional Economic Impacts

The short-term regional economic effects are as listed in Table I-23. These effects are considered
positive regional effects. These regional impacts are not comparable to economic benefits from a

broad national perspective.
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Table 1-23: Summary of Regional Economic Impacts by Alternative

EIS

Eastern North Dakota Alternative Water Supply Project

Estimated Costs

Total Economic

Total Economic

Total Economic

Total Estimated . Effect Effect Labor

Construction Costs of Eigg?: Sures Employment Income Effe(;’;)%t;t)put
(Jobs) (2019%)

Alternative A - No Action

9-County Region 551,740,514 9,763 603,795,317 1,100,231,969

State 551,740,514 9,308 584,100,299 1,060,377,190

Alternative B — State Red River Valley Water Supply Project

9-County Region 539,888,854 9,553 590,825,494 1,076,598,440

State 539,888,854 9,108 571,553,535 1,037,599,762

Alternative C — McClusky Canal Only North

9-County Region 432,480,198 7,572 473,283,209 862,413,631

State 432,480,198 7,296 457,845,321 831,173,578

Alternative D — McClusky Canal Only South

9-County Region 437,569,108 7,743 478,852,237 872,561,482

State 437,569,108 7,382 463,232,698 840,953,835

Alternative E — McClusky Canal and Missouri River North

9-County Region 613,260,468 10,851 650,404,988 1,222,909,601

State 613,260,468 10,346 643,228,422 1,178,610,951

Alternative F — McClusky Canal and Missouri River North

9-County Region 592,725,281 10,488 648,646,857 1,181,960,152

State 592,725,281 10,000 627,488,839 1,139,144,855

A comparison of impacts for each alternative indicate the regional impacts from each alternative are
of a very similar magnitude, with the value of output varying by about 42% from lowest to highest
impact. The alternate with the smallest regional impact, and lowest cost, is Alternative C and the
greatest regional impact are Alternatives E and F.

The regional economic impact results presented in Table I-23 indicate the regional impacts for the
smaller 9-county region are actually larger than the impacts for the entire state. This result can occur
when the smaller subset region is surrounded by more rural regions. An evaluation of regional
economic impacts for a large study area, such as an entire state, would be expected to have larger
impacts than for a smaller area, such as a sub-set of counties within the state because larger
geographies typically capture more production as local. However, in some cases the economy of a
subset of the larger region may reflect greater indirect and induced impacts than that of the larger

region.
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In this situation there may be a small difference in production between the smaller geography and
the larger one, but a significant increase in demand for the larger area. The supply relative to demand
is much higher in the smaller region than in the larger region. As a result, the larger region sees a
much larger increase in demand for the products produced in the smaller geography but does not
substantially increase the supply available to meet that demand. This result applies to labor income
as well. The regional impacts for the 9-county region and the state-wide regional impacts can be
assumed to be essentially the same.

According to the Bureau of Economic Analysis (BEA), the gross regional product of the 9-county
region was about $25.6 billion and the gross state product of North Dakota was about $56.1 billion

in 2018. The BEA estimates of gross regional product and gross state product are shown in Table I-
24,

Table [-24: Gross regional product of North Dakota and the 9-county economic impact region

County/Region Gross Regional Product
Burleigh $5,901,363,000
Cass $12,547,098,000
Foster $266,869,000
Grand Forks $4,237,954,000
Griggs $135,058,000
McLean $778,187,000
Sheridan $38,983,000
Stutsman $1,434,456,000
Wells $265,233,000
Regional Total $25,605,201,000
North Dakota $56,082,300,000

The gross regional product of the 9-county economic impact region accounted for about 46% of

total gross state product, indicating the region represents a significant part of the North Dakota
economy.

The impacts on the value of regional output presented in I-Table 23 can be compared to gross
regional and state products in Table I-24 to evaluate the extent of regional impacts. The short-term
impact ranged from 3.4% of the value of regional output for Alternative C to 4.8% of the value of
output for Alternatives E and I for one year in the 9-county region. The range of impact at the state
levels ranged from 1.5% to 2.1% of gross output for a single year.
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AppendixJ Scoping Comments

Introduction

Scoping is “an early and open process for determining the scope of issues to be addressed and for identifying the
significant issues related to a proposed action” (40 CFR 1501.7). Thus, the purpose of scoping is to obtain
information that will focus the Draft EIS on the significant issues. Information gathered in scoping
can be used to identify:

* Significant resource issues

¢ Study participants

* The potentially affected geographic area
¢ Resources available for the study

* Study constraints

e Alternatives to be considered

It serves as the public’s opportunity to provide input and direction on the EIS throughout its
preparation. The purpose of the public scoping process is to inform those persons and agencies who
may be interested or affected by the proposed action, as well as to gather input regarding issues and
concerns. The public scoping period began with the publication of a Notice of Intent to prepare an
EIS in the Federal Register on November 13, 2019. Public scoping meetings were held in October
2019, and written comments were received by December 13, 2019.

Reclamation’s scoping letter, providing details about this scoping process, and the comment letters
received during public scoping are included below.
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NORTH

Parks & Recreation
Be legendary.”

October 3, 2019

Arden Freitag

US DOI BOR

Great Plains Region Dakotas Areas Office
PO Box 1017

Bismarck, ND 58502-1017

Re: Eastern ND Alternate Water Supply Project

Dear Mr. Freitag

The North Dakota Parks and Recreation Department has reviewed the above referenced proposed
Eastern ND Alternate Water Supply Project. '

Our agency scope of authority and expertise covers recreation and biological resources (in particular rare
plants and ecological communities). The project as defined does not affect state park lands that we
manage but may affect Land and Water Conservation Fund recreation projects that we coordinate. A map
with LWCF project locations has been attached. All LWCF sites received assistance from the federal LWCF
program and are under protection of section 6(f) of the LWCF Act. Any property taken from within the 6f
boundary of these sites must be replaced with property of equal market value. Should any public or
private utilities need to be added or relocated on the LWCF recreational lands, the NDPRD must be
consulted prior to any action taken. Please contact Genny Giese at 701-328-5364 if additional information
is needed.

The North Dakota Natural Heritage biological conservation database has reviewed the project to determine
if any current or historical plant or animal species of concern or other significant ecological communities are
known to occur within an approximate one-mile radius of the project area. Based on this review, we have
several rare species or significant ecological community documented within or adjacent to project site.
Please see the attached spreadsheet and map for more information on these occurrences. Because this
natural heritage information is not based on a comprehensive inventory, there may be species of concern
or otherwise significant ecological communities in the area that are not represented in the database. The
lack of data for any project area cannot be construed to mean that no significant features are
present. The absence of data may indicate that the project area has not been surveyed, rather than
confirm that the area lacks natural heritage resources.

We appreciate your commitment to rare plant, animal and ecological community conservation,
management and inter-agency cooperation to date. For additional information, please contact me at
(701-328-5370 or kg er@nd.gov Thank you for the opportunity to comment on this proposed
project.

Sincerely,

Jmﬂ/ —
Kathy Duttenhefner
Coordinator/Biologist Il, Natural Resources Division

1600 East Century Ave. Ste. 3 ' Bismarck. ND 58503

pHONE: 701-328-5357 | Fax: 701-328-5363 | EMAlL: parkrec@nd.gov l WEBSITE: WWw.parkrec.nd.gov
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Land and Water Conservation Fund Projects. Appendix J — Scoping Comments

Project Name
Goodrich Comfort Station

Goodrich Tennis Court
Hurdsfield Picnic Shelters
McClusky Picnic Shelters
McClusky Swimming Pool
McClusky Swimming Pool
McClusky Tennis Court
Mitchell Lake

Sheridan County Shelter

Project Number

38-00876
38-00633
38-00251
38-00426
38-00021
38-00412
38-00637
38-00648
38-01220

J-10



Draft EIS Appendix J — Scoping Comments

a|gqeddewun - n

ulodialuad woJ) wy g ‘Ajuo uoisaid sweu adejd Jo dew 03 aqjeddewt A)Ijea0] O Adeindde :[eJauss) - ©
Julodia3usd Byl Wod) Wy  ‘SnIped 31nUlW-3uo e ulyim ajgeddew Ayjedo| Jo Adeandde :33nuiiAl - I
1U10dJI91UB) BY) WO SI1919W QT ‘SNIPes puoas-3a.4y) e ulylm d|qeddew Ayjeao| Jo Adeanioe :Spuodas - §

'sjop Suisn sdew saded uo paledo| asam sO3 Yolym ug ASojopoyiaw aSejuiaH snoinaid ayl uo
paseq ‘dew a(duespenb oydesSodo} (,ST J0) ,5°Z (SOSN) ABAINS 221801039 *S'N B UO (OF) 3OUBLINDDQ JUBWS|F dY3 dew 03 pasn uoispaid 3y} J0) BP0 19113)-9|8UIS
uoisidaid

passasse joN - (||nu)
umousun

(%02 => ‘%0<) mo7
(%08 => ‘%0z<) WnIpa
(%56 => ‘%08<) Y3IH
(%56<) Uy Asap

‘paiaJdiaul pue pazAjeue A[10a.1102 aJe ejep paie8ais8e 1eyl aunsua 01 Buidjay snyy ‘sdas 03 jo
UOsHedwWOD JUBISISUOD Y} JOJ XIPUI UOWIWOD B SAPIA0Id AJBINIOR UOIEIUSSSIADI PRIBWILSD JO BSN “(AJUIEII3IUN [RUOIIRIO) 10} PIPPE B3I JaYNQ SNSI9A) AUNWILLIOD
Jo so1dads ay3 Aq pa1dnaoo aq 03 panlasqo sem jey) (day O3) uoleuasaIday dUILINIIQ JUBWSIF 3Y) Jo 28euadiad a1ewixosdde ay) se1ev1puUl 1BY] BNjBA

Adeiandoy uonejuasaiday palewnysy

*SABAINS 91IS-UO 104 paInISANs 3q Aayl p|noYs Jou ‘paiapisuod 3ulaq aJe 1ey) SE3J. JO SIUSWS|S dY) Uo

Suswalels |euly se papJesas g JaAsU pInoys e1ep siy| “aseqelep sy o pappe Suraq Ajlenunuod si uoneuLiogu; pue papesSdn Ajjenuiuod sJe ejep ang "159nbaJ 3yl
JO 9wl 8Y3 18 UMOU UOIIBWIOJUI BUlISiXD 3y} dzlJewwns elep 93e1lloH [ednleN "eloxyed Y1ION jo Led Aue u; sjuswia|d [e3180]0iq JO UOIHPUOD 1O ‘aouasqe ‘@ouasald
9Y1 UO JUSWS1R)S dHUBP e apiao.d J0uued AJ01UsAu| 88e1IaH [RINIEN SY] ‘SUOSeRI 3SBY]1 104 ‘PaJaA0dsIp Bulaq §|1s aJe salpads mau pue ‘paAaains AjySnoloyy
U3a( JaA3U aABY B1O)EQ YUON Ul SeaJe [einjeu Auew SASAINS p|aly 24109ds-a11s J0 9AISUBYIdWOI JO JNS3J 3Y3 JOU Si UOIIRWIIOU] SIY] ‘S3sed 150w U] ‘suoleziuedio
pue sjenpiajpul Auew Jo SUOIIBAISSOO PuUR Y24easal 9yl uo Juapusdap ale A10JUaAU| 3Se1ISH [eInleN BIOYeq YLON oyl Ag palaaj|od e1ep Jo Aljenb pue Alquenb ay )

Jawiepsiq eleq uoneAlasuo) pue [edj3ojoig As0juaau| aSeiudH [ednieN ejoNeq YMUoN

J-11



Draft EIS Appendix J — Scoping Comments

J-12



Draft EIS Appendix J — Scoping Comments

J-13



Draft EIS Appendix J — Scoping Comments

J-14



Draft EIS Appendix J — Scoping Comments

J-15



Draft EIS Appendix J — Scoping Comments

J-16



Draft EIS Appendix J — Scoping Comments

J-17



Draft EIS Appendix J — Scoping Comments

J-18



Draft EIS Appendix J — Scoping Comments

J-19



Draft EIS Appendix J — Scoping Comments

J-20



Draft EIS Appendix J — Scoping Comments

J-21



Draft EIS Appendix J — Scoping Comments

J-22



Draft EIS Appendix J — Scoping Comments

J-23



Draft EIS Appendix J — Scoping Comments

J-24



Draft EIS Appendix J — Scoping Comments

J-25



Draft EIS Appendix J — Scoping Comments

J-26



Draft EIS Appendix J — Scoping Comments

J-27



Draft EIS Appendix J — Scoping Comments

J-28



Draft EIS Appendix J — Scoping Comments

J-29



Draft EIS Appendix J — Scoping Comments

J-30



Draft EIS Appendix J — Scoping Comments

J-31



Draft EIS Appendix J — Scoping Comments

J-32



Draft EIS Appendix J — Scoping Comments

J-33



Draft EIS Appendix J — Scoping Comments

m DEPARTMENT OF
NATURAL RESOURCES

Ecological and Water Resources
2115 Birchmont Beach Rd NE
Bemidji, MN 56601

December 13, 2019

Damien Reinhart

EIS Team Leader
Bureau of Reclamation
Dakotas Area Office
304 East Broadway Ave.
Bismarck, ND 58501

EIS Scoping for the Eastern North Dakota Alternate Water Supply Project

Dear Mr. Reinhart,

Thank you for the opportunity to provide comment on the scoping of the Eastern North Dakota
Alternate Water Supply Project (ENDAWS). The Minnesota Department of Natural Resources (MN DNR)
has a strong interest in this project because it will transfer water from the Missouri River to the Red
River watershed, creating risks for biota and pathogen transfer. In the past, we have been heavily
involved and provided lengthy comments on the connected Red River Valley Water Supply Project
(RRVSWP). MN DNR recommends the following items be described in the ENDAWS EIS:

Purpose and Need

The purpose and need should include community population projections and associated industrial and
domestic water demand along the pipeline. Water use projections should differentiate between
domestic, agricultural, and industrial water demand, as well as include trends in water conservation
observed in communities throughout the country. Water conservation is becoming easier and more
commonplace for communities due to innovations such as water conservation fee structures, rebates
for water saving appliances, waterline leak detection, and industrial water recycling and re-use.

The EIS should assess the projected frequency of drought conditions in which users would require
supplemental water supply. This assessment should use the latest climate and hydrological/gage data
as well as discuss supplemental water supplies already in place from the Devil’s Lake outlet.
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Alternatives

MN DNR recommends the development of a long-term, multi-faceted water conservation
program to be invoked when it becomes apparent that a drought is coming. This would also
include implementing technologies such as storage and re-use of stormwater as well as laws
and regulations requiring or incentivizing water conservation. This water-saving strategy should
be included in all proposed alternatives to minimize the use of the project operations and
associated impacts to the environment.

Investigate and describe the use of groundwater aquifers as a project alternative. The
assessment should address both groundwater availability and the feasibility of increasing
availability with injection using surface water during high water years. The State of Minnesota
recently funded a feasibility study led by the University of Minnesota Water Resources Center
on using managed aquifer recharge within the Buffalo aquifer area of Fargo and Moorhead.
This alternative should also discuss potential impacts associated with groundwater recharge
such as changing groundwater quality, aquifer structure, and any changes to the ability of the
aquifer to store and transmit water. Visit the University of Minnesota Water Resources Center

for more information on the Buffalo Aquifer study.
All water transfer alternatives should include the following sub-alternatives:

0 Alternatives to discharging within the Sheyenne River such as overland discharge and
groundwater injection.

0 Alternative water treatment methods and water treatment facility locations as well as
other mitigation measures for prevention of biota transfer. Each potential treatment
method and location alternative should disclose the effectiveness of their treatment on
aquatic plants, animals, mollusks, cyanobacteria, protozoa, fungi, bacteria, viruses,
animal parasites, and other pathogens. The scope of study should include different taxa
and life stages such as larvae, fish and fish eggs, and seeds.

Evaluation of Impacts for Each Alternative

MN DNR recommends examination of the following items with all alternatives that include cross-basin
transfer of water from the Missouri River watershed into the Red River watershed:

Updated risk assessment for transport of biota and pathogens. In addition to the biota listed in
the scoping announcement (cyanobacteria, protozoa, fungi, bacteria, viruses, animal parasites,
& mollusk larvae), please include plants and other animal taxa of various life stages (adult, egg,
seed, larvae, etc.) on this list.

The EIS should specifically investigate fish disease prevention alternatives. Since 1990, MN DNR
has invested heavily in population re-stocking, restoration and connection of rivers and
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spawning habitat for lake sturgeon throughout the Red River Valley. The EIS should evaluate
the potential transfer of sturgeon iridovirus and its potential impact on this species along with
other potentially impactful fish pathogens or diseases. Fish diseases as a general rule are not
well understood, with a few exceptions. The iridovirus causes death in hatchery settings, and
has been detected in wild Shovelnose and Pallid sturgeon in the Missouri downstream of Fort
Peck.

Describe potential operation frequency and operational plan as they relate to current climate
projections of drought frequency and other projects (e.g., Devil’s Lake outlets, reservoir
operations plan). Discuss project operation triggers for each alternative. Discuss agreements or
restrictions which would ensure the project follows operational plans and agreements.

Describe long-range costs of infrastructure maintenance and operations of pipelines, pumps,
water treatment plants, as well as costs associated with water treatment chemicals, filters, and
waste disposal. The EIS should also describe environmental impacts associated with this
maintenance and operation including fossil fuel consumption and wastes generated. Disposal of
treatment wastes should be included in the assessment.

Costs of managing biota should they arrive in the Red River Basin should also be considered.

The EIS should also discuss financial assurances, risk of failure, associated costs and funding
sources.

Describe potential project operational failures, accidental releases, and secondary containment
methods to prevent the release of biota, pathogens, and/or water that does not meet
regulatory standards for discharge into a waterbody.

Cumulative Effects

The Red River Valley Water Supply Project will outlet to the Sheyenne River, which is also affected by

water releases from the Devil’s Lake outlet pumping. The EIS should describe the operation of
ENDAWS/RRVWS relative to Devils Lake outflows and what its effects will have on:

Red River water chemistry during drought conditions with both projects in operation

Increased potential for biota transfer with the additional connection of the Missouri River
watershed to the Red River watershed. Ensure that surveys used to establish baselines/current
biota in the two basins are based on up-to-date surveys.

Potential changes to operations of the Sheyenne and Fargo-Moorhead Diversions

Changes to geomorphology and hydrology in the Sheyenne River, which can increase sediment
loads into the Red River.
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Thank you for this opportunity to provide comments on the EIS scope. We hope these
recommendations and comments are beneficial as you begin the EIS development process. If you have
any questions or concerns, please contact DNR Northwest Regional manager Nathan Kestner at 218-
308-26226 or Nathan.kestner@state.mn.us.

Sincerely,

Nathan Kestner, DNR Regional Ecological and Water Resources Manager

CC: Jess Richards, DNR Assistant Commissioner
Theresa Ebbenga, DNR Regional Director Henry Drewes, DNR Regional Fisheries Manager
Jaimé Thibodeaux, DNR Environmental Assessment Ecologist
Jim Zigler, MPCA
Nicole Armstrong, Manitoba Ag. and Resource Development

Equal Opportunity Employer

Links:

University of Minnesota Water Resources Center

https://www.wrc.umn.edu/banking-groundwater-managed-aquifer-recharge
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Lake Agassiz
Water Authority

P.O.Box 140 Phone 701-652-3194
Carrington, ND 58421 Fax 701-652-3195

December 5, 2019

Mr. Arden Freitag

United States Bureau of Reclamation
Dakotas Area Office

304 East Broadway Avenue
Bismarck, ND 58501

Re: Eastern North Dakota Alternate Water Supply Project Environmental Impact
Statement Scope

Dear Mr. Freitag:

The Lake Agassiz Water Authority (“LAWA?”), on behalf of itself and member communities and
water districts, appreciates the opportunity to comment on the scope of the environmental impact
statement (“EIS”) that the Bureau of Reclamation (“BOR”) intends to prepare to evaluate the
impacts of the construction of the Eastern North Dakota Alternate Water Supply Project
(“ENDAWS”). Based on LAWA'’s analysis of the available ENDAWS information, LAWA
agrees with BOR that the construction of ENDAWS is needed to “improve water reliability
standards, given the significant variation in water supplies and high potential for drought on the
Red River.” Issues of significance that should be adequately analyzed by BOR in preparing its
EIS, as well as those issues which should be eliminated from the study are detailed below.

The State of North Dakota created LAWA in order to, among other things, store and distribute
water to eastern and central North Dakota through the bulk purchase of water from the Garrison
Diversion Conservancy District (“Garrison Diversion”), who requested the study of the
ENDAWS option for beneficial and public uses. LAWA requests that BOR consider the
comments of LAWA and other North Dakota local governments as their economies and
prosperity rely heavily on the development of a safe, secure, and high-quality water supply.

LAWA supports BOR’s proposed action: the construction of ENDAWS. This alternative will
provide a more affordable water supply option for the State of North Dakota’s Red River Valley
Water Supply Project (“state RRVWSP”). Regardless of the ENDAWS option, state and local
entities will develop a much needed Missouri River water supply for eastern and central North
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December 5, 2019
Page 2

Dakota communities. Through the state RRVWSP, LAWA’s members will prevent catastrophe
from occurring in the event of a 1930’s style drought in the Red River Valley. By utilizing
ENDAWS and other underutilized Garrison Diversion Unit facilities, the state RRVWSP will
save approximately $200 million in construction costs and millions of dollars annually in
operation and maintenance costs. These savings, in turn, will be passed onto LAWA and our
members, the ultimate end users of the water.

As part of its evaluation, BOR identifies compliance with the Boundary Waters Treaty Act of
1909 and “the risk and consequences of transferring aquatic invasive species (“AIS”) from the
Missouri River Basin to the Hudson Bay Basin, as a result of project operations.” BOR should
include in its analysis the significant amounts of research and review of treatment options that
have been done to date in regards to AIS crossing from the Missouri River Basin to the Hudson
Bay Basin. This includes the former federally sponsored RRVWSP, the Northwest Area Water
Supply (NAWS), and the Devils Lake Outlet project.

It is noteworthy that Manitoba has regularly been involved with the federal government in
negotiating for treatment levels. After consultation in the federally sponsored RRVWSP, BOR
determined basic treatment would meet the BWTA, which consists of coagulation, flocculation,
sedimentation, UV disinfection, chlorination, and chloramines. A more extensive level of
treatment was negotiated in NAWS after 16 years of litigation. Much less treatment was required
in the Devils Lake Outlet, which is a state project constructed with a state NDPDES permit
issued by the predecessor to the North Dakota Department of Environmental Quality
(“NDDEQ”). To the extent NDDEQ agrees with Garrison Diversion on its treatment proposal for
the state RRVWSP, there is no reason for BOR to require a heightened standard for the
alternative water supply through ENDAWS. The same water, water from the Missouri River,
will be crossing the divide with or without ENDAWS. While the federal government needs to
meet the BWTA, so long as a NDPDES permit is issued and upheld as adequate, there should be
no legal basis on which to raise the bar for BWTA, particularly when there are no standards
associated with BWTA, nor is there any enforcement. There would be no legal basis for BOR to
require more.

To the extent BOR requires a heightened treatment standard in order to comply with the BWTA,
or conditions any water contract on a heightened treatment standard beyond what is required by
the NDDEQ, BOR must be prepared to cover those costs and not forward those costs onto
Garrison Diversion and the ultimate end users. The cost of compliance with the BWTA is a
federal expense under the Dakota Water Resources Act. In fact, since the state RRVWSP could
be constructed as a simple water to water transfer without any NDPDES permit, the costs of all
treatment could be argued to be a federal responsibility.

Many, if not all, of the issues identified for evaluation have been extensively studied in the
Central North Dakota Water Supply Project (“CND”), which resulted in the issuance of a
Finding of No Significant Impact (“FONSI”) in September 2018. Currently, BOR and Garrison
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December 5, 2019
Page 3

Diversion are developing a water service contract, which will allow Garrison Diversion to
purchase up to 20 cubic feet per second (cfs) out of the McClusky Canal for use within the
Missouri River Basin. The utilization of ENDAWS would simply upsize the already-studied
20cfs pipe and allow the additional use of 145 cfs from the McClusky Canal to be conveyed to
the state RRVWSP facilities. The geographic scope of the CND and ENDAWS projects are
identical, although there is some discussion of changing the route of the 145cfs pipeline slightly.
The scope of environmental review is identical. The environmental impacts between the two
projects should be identical and the analysis and outcome for ENDAWS should be the same as
the CND. Accordingly, the BOR’s Environmental Assessment (“EA”) for the CND, which
includes analysis of the scope of water needs of central North Dakota, and resulting FONSI,
should be incorporated by reference in the environmental review documents required for
ENDAWS.

LAWA hopes the above comments aid BOR’s efforts to identify issues of relevance as it moves
forward with an EIS for ENDAWS. Coordination and cooperation between LAWA, its member
entities and BOR will provide the context necessary to help BOR make the right decision and
doing so with the buy-in of the local communities most affected by that decision. LAWA is
prepared to engage constructively with BOR as a partner during this process; and it is our hope
that BOR uses this opportunity to recognize the full potential of that partnership. At the same
time, it will create hundreds of jobs in the state and will provide significant federal revenue from
water sales in an otherwise underutilized federal canal. Moving forward positively with
ENDAWS is a win/win for the federal, state and local governmental entities involved.

Sincerely,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
1595 Wynkoop Street
Denver, CO 80202-1129
Phone 800-227-8917
www.epa.gov/region08

|

Ref: 8ORA-N

Arden Freitag, Area Manager

¢/o Damien Reinhart, EIS Team Leader
Bureau of Reclamation

Dakotas Area Office

304 East Broadway Avenue .
Bismark, North Dakota 58501

Dear Mr. Freitag:

The U.S. Environmental Protection Agency Region 8 has reviewed the Bureau of Reclamation’s
notice to prepare an Environmental Impact Statement (EIS) for the Eastern North Dakota Alternate
Water Supply (ENDAWS) Project. In accordance with our responsibilities under Section 102(2)(C)
of the National Environmental Policy Act (NEPA), we are providing scoping comments.

The project proposes to deliver an alternate water supply to the State of North Dakota’s Red River
Valley Water Supply Project serving the central and eastern part of the state through a contract
authorizing up to 165 cubic feet per second (cfs) of water from the Garrison Diversion Unit
facilities. Components of the project include the use of the Snake Creek Pumping Plant, an intake
and pump station located along the McClusky Canal, and a bulk transmission pipeline to deliver
Missouri River water to the main transmission pipeline of the State’s Red River Valley Water
Supply Project. We understand that Reclamation’s scope of analysis will include water quality and
water quantity effects in the Missouri River Basin. Reclamation will also focus on the potential
effects of transferring aquatic invasive species from the Missouri River Basin to the Hudson Bay
Basin. We support that general approach and offer the attached specific comments on the scope of
analysis. Because water will be transferred into the Red River Basin, we recommend that water
quality and water quantity impacts be assessed in the receiving waters.

We appreciate the opportunity to provide comments at this early stage of the NEPA process. These
comments are intended to facilitate the decision-making process and we thank you for considering
our input. If we may provide further explanation of our comments, please contact me at (303) 312-
6704, or your staff may contact Melanie Wasco at (303) 312-6540 or wasco.melanie@epa.gov.

Sincerely,

Philip S. Strobel
Chief, NEPA Branch
Office of the Regional Administrator
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EPA Scoping Comments on the Eastern North Dakota Alternate Water Supply Project

Based on our current understanding of the proposed project and the area, the EPA provides the
following scoping comments and recommendations regarding the EIS analysis for your
consideration.

Purpose and Need e

To comply with both the Clean Water Act (CWA) and National Environmental Policy Act (NEPA),
the EPA recommends working with the Corps to develop a purpose and need statement that is broad
enough to encompass an appropriate range of both “reasonable” (per NEPA) and “practicable” (per
CWA Section 404) alternatives to meet the basic (i.e., underlying) project purpose. The statement
should be broad enough to include the proposed action and other available water supply and
management options without eliminating less environmentally damaging alternatives that may be
considered practicable under the CWA Section 404 implementing regulations. The coordinated
purpose and need statement should be developed prior to establishing subsequent screening criteria
and identifying alternatives. In our experience, efforts to meet the requirements of both NEPA and
CWA Section 404 can provide for a more efficient planning and permitting process, while the use
of an overly narrow project purpose has the potential to result in the need to conduct additional
analysis to meet NEPA and CWA Section 404 requirements.

When projecting the water need, we recommend that the Draft EIS describe and quantify the gap
between supply and demand. Important considerations in the demand analysis include identifying
project participants, community growth projections (e.g., per State Demographer information), and
existing and projected future use by each entity (municipal, agricultural, industrial) utilizing
consistent methodology (e.g., gallons per day or gallons per capita). It is informative to describe any
available water demand estimates associated with the current community master planning build-out
scenarios. If available, it is also helpful to provide similar community-type demand estimates or
ranges for comparison purposes.

Range of Alternatives

Clean Water Act Section 404 serves to direct impacts away from waters of the U.S., including
wetlands and other aquatic sites, and no activity shall be permitted if thete is a practicable
alternative which would have less adverse impact on the aquatic ecosystem [40 CFR § 230.10]. For
an alternative to be practicable, it must be reasonably available or obtainable and may include
options beyond the authority of the lead agency. If any part of the project components would require
a CWA Section 404 related permit, it is essential that the Draft EIS include a range of alternatives
with the goal of avoiding and minimizing impacts to waters of the U.S. while meeting the
underlying purpose of the action. We recommend that the Draft EIS summarize the regulatory
criteria and processes utilized to screen potential alternatives and develop the range of reasonable
and practicable alternatives, including any environmental, logistical, technological and cost criteria
applied. Providing the reasoning used to eliminate alternatives is also helpful in understanding the
decision process. As required by regulation, the screening rationale must be consistent with the
practicability definition and criteria outlined in the preamble language of the CWA 404(b)(1)
Guidelines (40 CFR § 230.10) for applicable projects.

2
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The EPA recommends exploring both structural and non-structural options to meet the underlying
project purpose when considering a range of alternatives. Alternatives could include a combination
of non-structural and structural components that together may present a practicable alternative that
is potentially less damaging than a single larger structural option. For example, for municipal,
industrial or irrigation supply, assess the extent to which the need for water could be reduced
through available conservation measures. We recommend considering whether remaining need
could be partially or fully met through other non-structural measures such as temporary or
permanent agreements for use of agricultural water rights, conjunctive use of groundwater and
surface water supplies, availability of other water rights that may be less damaging to aquatic
resources, blending raw water, or a combination of these or other alternatives. Because non-
structural options (e.g., conservation, water rights leasing) may individually contribute less towards
meeting the project purpose and need than structural options, we recommend designing screening
criteria so that non-structural components are not eliminated solely on the basis of their potentially
smaller individual contributions.

Because this project will also likely supply rural water needs, in addition to the considerations
mentioned above, we recommend assessing the extent to which the need for supplemental irrigation
water could be met through more efficient irrigation practices (e.g., center pivot or linear move
irrigation systems, irrigation pipelines, remote-controlled water ditch gates, and irrigation water
management). Additional alternatives to consider for agricultural shortages include rotational
fallowing, dry year leasing, gravel pit storage, acquiring and utilizing existing storage from
reservoir companies, expansion of non-potable supplies, developing wastewater reuse
infrastructure, acquisition of additional shares of irrigation company water rights or purchase of
additional water rights in ditch companies.

Conservation

For a complete NEPA analysis, the EPA recommends assessing available conservation measures
and presenting the results of the assessment in the Draft EIS. We recommend that conservation be
used as a tool to reduce demand at the project purpose stage. Another option would be to consider
demand management (i.e., an identified level of conservation) in the alternatives analysis, either
alone or in combination with other supply management components. Whether as a demand reducer
or alternative component, we recommend that the Draft EIS quantify the potential role of
conservation in reducing future demand/supply needs and identify how these conservation measures
can be implemented. In instances where a project proponent determines that certain conservation
measures are not practicable under CWA Section 404(b)(1) Guidelines, we recommend that the EIS
document the rationale. Depending on the type and amount of anticipated population growth, EPA’s
Smart Growth Principles may be useful in considering available measures to reduce demand (see
https://www.epa.gov/smartgrowth/smart-growth-and-water).

Baseline Environmental Conditions

When evaluating project effects, we recommend using existing environmental conditions as the
baseline for comparing impacts across all alternatives, including the no-action alternative. This
provides an important frame of reference for quantifying and/or characterizing magnitudes of

3
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effects and understanding each alternative’s impacts and potential benefits. This is particularly
important when there are environmental protections in place that are based on current conditions,
such as total maximum daily loads (TMDLs) for impaired river segments. It can also be useful,
although often less certain, to compare alternatives against a no action baseline that includes
reasonably foreseeable future conditions. The EPA recommends that the NEPA analysis compare
and present impacts to resources against the existing conditions baseline using a consistent method
to measure project impacts for all alternatives. By utilizing existing environmental conditions as a
baseline, future changes to environmental resources can be more accurately measured for all
alternatives, including the No Action alternative. We recommend that Reclamation consider the
following when defining baseline conditions:

e Verifying that historical data (e.g., data 5 years or older) are representative of current
conditions.

e Providing a detailed hydrologic analysis to adequately assess the project’s potential
biological and geomorphic impacts. At a minimum, include wet, average, and dry year
analyses at a daily time-step. Also consider potential influences of temperature and
precipitation trends on future hydrology.

e Including resources directly impacted by the project footprint within the geographic scope of
analysis, as well as the resources indirectly (or secondarily) impacted by the project. These
indirectly impacted areas may include downstream segments, source streams where water
diversions will occur, and any other resource areas which may be affected by changes in
water management or operations.

Impact Analysis/Resource Considerations

Direct, Indirect and Cumulative Effects

Because the proposed action or other alternatives may require a CWA Section 404 permit and
NEPA and CWA Section 404 have slightly different definitions for indirect (secondary) and
cumulative impacts, we recommend identifying in the Draft EIS which statute is being employed to
evaluate the impacts and, if applicable, how the analysis would differ under the other statute’s
definition.

In analyzing cumulative impacts associated with each alternative, we recommend describing past
diversion impacts in the project area including incremental impacts from historical water
management operations and their impacts to streams, associated wetlands and aquatic habitat. If
there are other reasonably foreseeable water diversion and water management projects that will
have a relationship with this project, we recommend that the Draft EIS identify those relationships
to aid in the disclosure of any cumulative impacts to the affected environment. We recommend that
the Draft EIS consider whether there will be sufficient storage for water delivered by means of this
project. If water storage is insufficient, we recommend that anticipated actions to expand storage
and any related effects are discussed in the Draft EIS.

Wetlands

In order to illustrate effects to wetlands in the area, we recommend that the Draft EIS specifically
include the following analyses or descriptions:

4
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e Description of impacts under individual or nationwide permits authorizing the discharge of
fill or dredge materials to waters of the U.S.;

e Maps, identifying wetlands and regional water features;

e Identify the direct, indirect, and cumulative impacts to wetlands in the geographic scope,
including impacts from changes in hydrology even if these wetlands are spatially removed
from the construction footprint. Include the indirect impacts to wetlands from loss of
hydrology from water diversion/transfers, as well as the cumulative impacts to wetlands
from future development scenarios based on population and growth estimates.

e For wetlands potentially impacted by project alternatives, include wetland delineations and
functional analysis.

Streams

When assessing the project’s impacts to streams, we recommend coordinating with state and federal
resource agencies to identify critical resources in the project area. Critical resources may include
species recovery areas, recreational areas, critical habitat for threatened or endangered species,
segments impaired per Section 303(d) of the CWA, segments for which TMDLs have been
established, receiving waters for permitted dischargers, and source water protection areas for
surface water intakes.

Stream Hydrology

Because this project will alter hydrology in both source and receiving streams, we recommend that
the Draft EIS assess the projected pre- and post-project flows. The table below includes
recommended flow metrics:

Recommended flow metrics for pre- and post-project comparison
Flow Type Description Hydrologic Parameters
Low-flow Baseflow or dominant Mean and median values for each month
flow condition
High-flow Pulses | Flows during rainstorms | Mean and median values of high flow
or brief periods of pulse event:
snowmelt when flows e Duration (days)
exceed low-flow levels | e  Peak flow (maximum flow during
but are less than bankfull event)
e TFrequency (occurrence throughout
water year)
Small Floods Flows equal to or greater | Mean and median values of high flow
than bankfull flows (2- pulse event:
year flood) but less than | e Duration (days)
the 10-year flood; these | e Peak flow (maximum flow during

floods overtop the main event)
channel but do not e TFrequency (occurrence throughout
include more extreme, water year)

5
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less frequent floods

Large Floods Floods equal to or Mean and median values of high flow
greater than the 10-year | pulse event:
flood e Duration (days)
e Peak flow (maximum flow during
event)

e Frequency (occurrence throughout
water year)

If the project is projected to exacerbate low flows or high flow events, there are likely to be
associated environmental impacts associated with erosion and sediment transport processes.
Impacts may include changes to channel complexity, loss of channel maintenance functions,
reduced aquatic habitat availability and life history adaptation. If Reclamation determines
there is potential for ecologically significant hydrologic impacts, the following information
may be useful to identify associated impacts to resident fish species and invertebrate
assemblages, including:

o Any available baseline data regarding functional species composition, diversity,
evenness, abundance, and, for macroinvertebrates, % EPT and some characterization
of flow preference. The EPA’s rapid bioassessment protocol, or a state-specific
method, may be used to describe baseline habitat quality;

o Characterization of predicted shifts in species composition, impacts to less tolerant
species, and changes in functional composition between current baseline and post-
project environment;

o Impacts to physical habitat, including availability, heterogeneity, connectivity, and
long-term habitat maintenance;

A description of mitigation measures for potentially adverse impacts to stream resources and
aquatic life.

Water Quality

Should the project modify flow through operational changes, increased diversion of water, or
introduction of new water sources, we recommend the Draft EIS include an analysis of water
quality that evaluates the following areas:

Compare current water quality, post-project water quality, and the applicable NPDES or
North Dakota water quality standards;

If the EIS identifies the potential for the project to cause or contribute to violations of water
quality standards, it will be important to identify alternatives, mitigation or operational
controls to avoid such impacts. If it proves difficult to determine the project’s potential for
impacts to water quality standards, we recommend implementing a water quality monitoring
program using the North Dakota Department of Environmental Quality methods for relevant
parameters (e.g., DO, pH, conductivity, temperature). In such cases, monitoring should be
done before, during and after project implementation to ensure compliance with the North
Dakota water quality standards and determine water quality-based effluent limits;Account
for changes in background water quality when updating the water quality model and when
making determinations of assimilative capacity;
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e Identify reaches with existing water quality impairments per State CWA Section 303(d)
lists, draft or established total maximum daily loads (TMDLs), and potentially affected
dischargers and ensure the project will avoid contributing to existing impairments;

o To identify impaired waterbody segments within the affected area, the North Dakota
2016 Integrated 305(b) Report and 303(d) List can be found at
https://deq.nd.gov/publications/WQ/3_WM/TMDL/1_IntegratedReports/2016_Final
_ND_Integrated Report 20170222.pdf;

o Source Water Protection areas and explanation of how the project will be consistent
with Source Water Protection planning measures; and

e Identify potentially affected drinking water treatment providers with intakes on reaches with
predicted water quality changes as well as possible changes to treatment processes.

e Identify waste water treatment plants discharging to reaches with predicted water quality
changes. Evaluate current and post-project water quality at a critical flow conditions and
expected changes to assimilative capacity or permit limits for any NPDES or North Dakota
Department of Environmental Quality discharge permits.

If the irrigation in the project area will increase as a result of this project, we recommend the Draft
EIS consider whether there will be water quality effects related to return flows in receiving waters,
and any associated impacts to water treatment facilities and discharge permitees.

Stormwater

We recommend considering the following stormwater management and monitoring practices to
avoid and minimize impacts to water quality:

e Site-specific stormwater management plans for all stream and wetland crossings to ensure
careful consideration is given to uniquely sensitive environments;

e Applicable Best Management Practices during construction, including the use of waterbars,
compost filter socks, silt fences and diversion dikes or ditches;

e Timely inspection and maintenance of erosion and sediment control measures following
rainstorms to stop sediment releases and repair the controls; and

e For any stream crossings in areas with resources sensitive to sediment loads, water quality
monitoring stations should be installed upstream and downstream of those crossings. They
should be installed with as much time prior to construction as possible to establish baseline

conditions and natural variation in stream conditions.

Groundwater

We would anticipate this project has the potential to both positively and negatively
impact groundwater resources. In assessing the potential impacts of each alternative
on groundwater systems in the project area, we recommend that the Draft EIS
examine the potential for changes in the volume, storage, flow and quality of ground
water using available characterization of ground water resources and ground water
use. Projected construction, operation or maintenance of a project may have

7
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significant impact on these facets of the natural system mentioned above. If the EIS
identifies any adverse impacts to groundwater resources, we recommend considering
alternatives, mitigation measures or operational controls that would avoid, reduce or
minimize impacts on groundwater.

Air Quality

We recommend evaluating and disclosing current air quality conditions, identify any potential air
quality impacts and, if necessary, detail mitigation steps that will be taken to minimize associated
adverse impacts. We recommend that consideration be given to opportunities to reduce vehicle
emissions by limiting unnecessary vehicle idling, as well as minimizing road and construction-
related fugitive dust emissions through the application of best management practices such as dust
suppression practices.

Components to be presented in the Draft EIS documentation include the existing air quality
conditions in the project vicinity, and an assessment of any impacts on National Ambient Air
Quality Standards (NAAQS), Prevention of Significant Deterioration standards, air quality related
values (AQRVs), and an assessment of any Class 1 Areas in the vicinity that may be impacted by
construction or operation emissions. We understand that this area is currently in attainment for all
six ambient air quality NAAQS, and therefore both Transportation Conformity (40 CFR 93, Subpart
A) and General Conformity (40 CFR 93, Subpart B) do not apply.

Mitigation

The EPA recommends that each alternative in the Draft EIS identify available mitigation where
impacts are expected. Where Reclamation identifies the potential for significant water or air quality
impacts, we recommend monitoring and modeling efforts are considered for accurately assessing
current conditions, predicting project impacts, and ultimately supporting adequate mitigation
planning and implementation of effective mitigation. The higher the uncertainty is surrounding
project impacts, the more emphasis there should be on providing mitigation details to assure
protection of aquatic resources. Where the EIS commits to mitigation, we recommend specifying
the entity responsible for implementing the mitigation and a schedule for when the mitigation will
be applied. If the project includes mitigation intended to avoid impacts to regulatory thresholds, we
recommend including the following additional information in the Draft EIS:

e A defined mitigation monitoring plan to track the effectiveness of the mitigation,
including baseline monitoring if data are lacking;

e Specific management decision points based upon protecting the minimum desired
environmental conditions (thresholds) in the project area, which would trigger
action;

e Management alternatives and mitigation measures that would be implemented should
a threshold be exceeded;

Identification of short and long-term financial assurances;
Mechanisms for public disclosure of the analysis and management decisions; and
Specific temporal milestones to meet rehabilitation standards.

8
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We emphasize the importance of the Draft EIS including details on mitigation measures for any
impacted resource, especially effects related to water quality, wetlands, stream morphology and
aquatic life impacts. Also, ensure that any mitigation details presented are consistent with the 2008
Rule on Compensatory Mitigation for Losses to Aquatic Resources for CWA Section 404 related
impacts.

Special-Status and Threatened and Endangered Species

The project area may contain special status species, including Endangered Species Act listed
threatened species and endangered species, as well as candidate species. The EPA recommends
engaging the U.S. Fish and Wildlife Service (FWS) as early in the analysis as possible to assure that
the proposed alternatives account for the following:

e River restoration, flow and channel modifications, wetlands, and habitat fragmentation
regarding species’ habitat requirements;

e Migratory Bird Treaty Act compliance; and

e Protection from invasive species.

Environmental Justice

If the project area is located in a potential Environmental Justice area, the Draft EIS is required to
address whether any minority or economically-disadvantaged communities will be
disproportionately and adversely affected by the project. The 2016 Report, Promising Practices for
EJ Methodologies in NEPA Reviews, may be helpful and can be found at
https://www.epa.gov/sites/production/files/2016-
08/documents/nepa_promising_practices_document 2016.pdf.
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2

For both the NAWS Project and the federal RRVWSP, Bureau-led Environmental impact
Statement processes found that the risks of transferring invasive biota would constitute: a
sighificant impact. For that reason, the Records of Decision issued for NAWS and the final
environmental impact statement issued for the federal RRVWSP issued each required pre-
treatment and other risk mitigation measures. The validity of these concerns has also been widely
recognized by the federal district court in connection with litigation congerning the NAWS Project,
by the International Joint:-Commission during its review of the original Garrison Diversion, and in
the Dakota Water Resources Act of 2000, which authorized the NAWS and the federal RRVWS
Projects. Moreover, as the federal district court has.noted, the Bureau has agreed that invasive
biota transfer in tlie context of inter-basin watér transfers from the Missouri River Basin fo the
Hudson Bay Basin “could have catastrophic consequences™ that would be irreversible. These
concerns apply equally-to the ENDAWS Project.

The greatest concern in'these matters arises due to microbiological cotriponenits (viruses,
bacteria, protozoa, myxozoa etc.) rather than macro flora and fauna (such as plants, fish,
lnvertebrates ete.). Thus, it is necessary to identify the microbiological components of greatest
concern including bacteria, viruses, parasitic protozoa, and fungi. Because identifying invasive
species is a dynamic process, and .changes in water quality and other characteristics of the
Missouri River Basin are likely to occur over time as a resuit of human activity and climate change,
no single species of biota should be considered to be a surrogate for all potential threats. Rather,
the soundest way to proceed, assuming that ENDAWS moves forward, is to incorporate the
treatability of alff classes of aquatic pathogens info the analysis of any treatment system’s
perfoermance. ' '

It is necessary to consider treatment system design based upon known classes of
organisms of concern presently found in the Missouri River Basin and their related treatment.
characteristics. Although not a guarantee, adopting this approach will provide safeguards against
further unknown organisms that may be discovered that have characteristics similar to these-
broad classes. Designs should be developed that provide for achievement of a suitable level of
treatmient within the Missouri River Basin and for disposal of waste residuals from such a
treatment process within that Basin.

Treated water goals have been shared previously with the Bureau of Reclamation, the
State of North Dakota, and others and are described below:

Parameter Proposed Treated Comments
Water Goals Prior
to Inter-Basin
Transfer

Turbidity <0.3-NTU This is-necessary to
ensure effectiveness
of disinfection agents
such as chlorine
against viruses.
Disinfection-resistant protozoa such as 2.5 log (99.9 %) This should be
Myxobolus cerebralis removal achieved in a
minimum of two
separate barriers prior
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the Missouri River

to transfer across the
continental divide from

Basin to the Hudson
Bay Basin.

Other Protozoa with similar characteristics
as Giardia and Cryptosporidium

4 log (99.99 %) total
removalfinactivation
with a minimum of 2.5

-achieved in three
‘separate barriers prior

This should be

16 transfer across the

log by removal
continental divide from
the Missouri River
Basin to the Hudson
Bay Basin.

This can.be achieved.
through disinfection.

T2 1og (99.99 %)
inactivation

Viruses

The regulations:of the Council on Environmental Quality (the "CEQ regulations”) require
the “rigorous” exploration of “all reasonable alternatives.” Among other things, this means that
BOR should consider the full range of reasonable alternatives including, in the case of an inter-
‘basin transfer, pre-ireatment options that would meet the treated water goals described above,

In terms of the scope of the EIS, Manitoba notes that consideration must be given to the
effects of climate change on water-quantity-_and need, as well as water quality. Each of those
effects could increase the risk of transferring invasive biota through the ENDAWS Project, as well
as the efficacy of potential mitigation measures. For example, climate change could impact the
turbidity of the Missouri River and impair the efficacy of water treatment technologies in removing
invasive biota. The EIS must address these impacts.

~ There is also a need fo consider cimulative impacts of depletions as a result of other inter-
basin water transfers currently planned.or under development including the NAWS Project. it is
appropriate that the scoping document recognizes that the geographic scope of the analysis will
extend beyond the proposed action area into the Hudson Bay Basin. Manitoba notes that the
enwronment affected by the ENDAWS Project includes the Hudson Bay Basin as a whole, that
is, the portions of the basin in both the United States and Canada. The Bureau must analyze-
reasonably foreseeable transboundary effects including in Canada.

Finafly, Manitoba must-also note that any inter-basin water transfer from the Missouri River
Basin to the Hudson Bay Basin could have significant environmental impacts on boundary waters
within the meaning of the Boundary Waters Treaty between Canada and the United States. Article
IV of the Treaty provides that “boundary waters a_nd waters f[owang ‘across the [US-Canada]
boundary shall not be polluted on either side to the injury of health or property on the other side.
Theé Bureau has recognized in the context of other projects that the risk of biota transfer from the
Missouri River Basin to the Hudson Bay Basin must be addressed if the United States is to honor
its commitments in the Treaty. For the reasons outlined above, Manitoba would contend that
those obligations are triggered for the proposed ENDAWS Project.
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Manitoba appreciates the opportunity to provide comments as ENDAWS enters
environmental review. We hope for a productive outcome, one that addresses eastern North
Dakota's long-standing need for additional water sources, while also. providing critical protections.
for the Hudson Bay Basin..

- Thank you for your consideration of Manitoba's comments on the scoping document for
the ENDAWS Project EIS..
Sincerely,
Elliott J. Brown

Assistant Deputy Minister

ce: Dori Gingera-Beauchemin, Deputy Minister, Agriculture and Resource Development
Michael Richards, Deputy Minister; Infergovernmental Affairs
Nicole Armstrong, Director, Water Science and Watershed Management
International Joint Commission and International Red River Board Co-Chairs
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Appendix K  DEIS Distribution List

Reclamation has maintained and periodically updated a list of individuals and entities with an interest
in the Project. This list was used to distribute Project information the Draft EIS.

Federal Agencies

U.S. Army Corps of Engineers

Eric Laux - Omaha District

Patricia McQueary - Bismarck Regulatory Office

Todd Lindquist - Project Engineer, Lake Sakakawea-Garrison Project

Department of the Interior Bureau of Indian Affairs
Marilyn Bercier - Regional Environmental Scientist

Department of the Interior Bureau of Land Management
North Dakota Field Office

Department of Agriculture, Rural Development
Clare Catlson

Department of Agriculture, Rural Utilities Service

Department of Agriculture, Natural Resources Conservation Service
Mark Suchy - Designated Conservationist

U.S. Environmental Protection Agency
Greogory Sopkin - Regional Adminstrator
Philip Strobel - Chief NEPA Branch

Federal Highway Administration
Wendall Meyer - Division Administrator

Department of the Interior Fish and Wildlife Service
Scott Larson

Department of the Interior Geological Survey

Department of the Interior National Park Service
Tokey Boswell - Planning & Compliance Division Program Manager
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North Dakota Congressional Delegation
Honorable Douglas Burgum - Governor
Honorable Kelly Armstrong - Representative
Honorable Kevin Cramer - Senator

Honorable John Hoeven - Senator

State Agencies and Local Officials

North Dakota

Burleigh County Auditor

City of Carrington

City of Cooperstown

City of East Grand Forks

City of Fargo

City of Forman

City of Grafton

City of Grand Forks

City of Hannaford

City of Hillsboro

City of Jamestown

City of Langdon

City of Larimore

City of Lisbon

City of Mayville

City of McVille

City of Park River

City of Tuttle

City of Valley City

City of Wahpeton

City of West Fargo

Claudia Berg - ND State Historical Society

David Glatt- Director, ND Department of Environmental Quality

David Hendrickson - District Conservationist, Natural Resource Conservation Service

Design Division - North Department of Transportation

Devils Lake

John Paczowski - Interim State Engineer, ND State Water Commission

Kathy Duttenhefner - Natural Resources Management Coordinator, North Dakota Parks and
Recreation Department

Mary Podoll - State Conservationist, Natural Resource Conservation Service

Melissa Baker - Director, ND Parks and Recreation Department

Michelle Kommer - North Dakota Department of Commerce

Mike Humann - North Dakota L.and Department

North Dakota Geological Survey

North Dakota Industrial Commission

Ronald Henke - ND Department of Transportation

Sarah Coleman - North Dakota Tourism Division
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State Geologist - North Dakota Geological Survey
State Paleontologist - ND Geological Survey
Terry Steinwand - Director, North Dakota Game and Fish

Missouri
Carol Comer - Director, Missouri Department of Natural Resources

Minnesota
Director - Minnesota Department of Natural Resources
Regional Ecological and Water Resources Manager — Minnesota Department of Natural Resources

Tribal Agencies and Officials

Tribal Chair - Three Affiliated Tribes

Tribal Chair - Assiniboine & Sioux Tribes

Tribal Chair - Blackfeet Tribe

Tribal Chair - Cheyenne River Sioux

Tribal Chair - Chippewa Cree Rocky Boy Reservation

Tribal Chair - Crow Creek Sioux Tribe

Tribal Chair - Crow Nations

Tribal Chair - Eastern Shoshone Ttibe

Tribal President - Flandreau Santee Sioux

Tribal President - Fort Belknap Indian Community

Indian Affairs Commission

Tribal Chair - Iowa Tribe of Kansas

Tribal Chair - Kickapoo Tribe

Tribal Chair - Lower Brule Sioux Tribe

Tribal Chair - Northern Arapaho Business Council

Tribal President - Northern Cheyenne Tribe

Tribal President - Oglala Sioux Tribe

Tribal Chair - Omaha Ttribe of Nebraska

Tribal Chair - Ponca Tribe of Nebraska

Tribal Chair - Prairie Band of the Potawatami Nation

Tribal Chair - Rosebud Sioux Tribe

Tribal Chair - Sac and Fox Nation of Missouti

Tribal Chair - Santee Sioux Nation

Tribal Chair - Sisseton-Wahpeton Oyate of the Lake Traverse Reservation
Tribal Chair - Spirit Lake Tribe

Tribal Historic Preservation Officer - Spirit Lake Tribe
Tribal Chair - Standing Rock Sioux Tribe

Tribal Historic Preservation Officer —Standing Rock Sioux Tribe
Tribal Chair - Three Affiliated Tribes

Tribal Historic Preservation Officer - Three Affiliated Tribes
Tribal Chair - Trenton Indian Service Area

Tribal Chair - Turtle Mountain Band of Chippewa Indians
Tribal Historic Preservation Officer - Turtle Mountain Band of Chippewa
Tribal Chair - Winnebago Tribe of Nebraska
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Tribal Chair - Yankton Sioux Tribe

Organizations

Agassiz Water Users District

Audubon Dakota Chapter

Audubon National Wildlife Refuge
Barnes Rural Water District

Burleigh County Water Resource District
Cass Rural Water Users District

Central Plains Water District

Dakota Resource Council

Dakota Rural Water District

Ducks Unlimited

East Central Regional Water District
Garrison Diversion Conservancy District
Greater Ramsey Water District

McLean County Commission

Mclean County Water Resource District
Mclean Sheridan Rural Water

National Wildlife Federation

North Dakota Irrigation Association
North Dakota Rural Water Systems Association
North Dakota Water Users Association
North Dakota Wildlife Society
Northeast Regional Water District
Peterson Coulee Outlet Association
President Dacotah Chapter - Sierra Club
Richland County Job Development Authority
South Central Regional Water District
Southeast Water Users District

Stutsman Rural Water District

The Nature Conservancy, North Dakota Field Office
Tri-County Rural Water District

Turtle Lake Irrigation District

Walsh Rural Water District

Individuals

Gary Pearson
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Libraries

North Dakota

Bismarck Public Library

Bureau of Reclamation, Denver Office Library

Natural Resources Library, U.S. Department of the Interior
North Dakota State Library

Canadian Agencies, Officials, Organizations, Individuals, and
Libraries
Director - Manitoba Conservation and Water Stewardship

Assistant Deputy Minister — Manitoba Water Stewardship and Biodiversity
Director General - Global Affairs Canada
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Appendix L Responses to Comments on the
Draft Environmental Impact
Statement

Introduction

The Draft Environmental Impact Statement (EIS) was distributed to the public on May 22, 2020.
The public comment period opened on May 22, 2020 and concluded on July 6, 2020. During the
public comment period Reclamation hosted a virtual public meeting on July 18, 2020. A virtual
public meeting was held in light of the ongoing Coronavirus pandemic. Notice of the virtual public
meeting was provided to local and regional media outlets and a letter inviting interested parties to
the meeting was distributed prior to the meeting. The Federal Register notice regarding the
availability of the Draft EIS included statements regarding a public meeting and a potential for it to
be held virtually. An overview of the Draft EIS analyses and results was presented at the meeting
and attendees were invited to provide comment. A recording of the meeting was posted to
Reclamation’s webpage for the EIS following the meeting so those not able to attend could be
informed of the discussion that took place.

All comments received on the Draft EIS were carefully considered and substantive comments were
addressed in the Final EIS. Some changes to the EIS text in response to comments were editorial,
while other comments resulted in additional information being added to the EIS to clarify the
discussion.

How Comments Were Addressed

Some comment letters made a single suggestion, while others expressed multiple suggestions.
Reclamation carefully reviewed each comment and considered them individually and collectively. All
specific substantive comments were addressed and in some instances the reader is also referred to a
section or chapter of the Final EIS or an appendix to the EIS for further information.

Some types of comments are acknowledged but do not require a response. These are:

. Comments expressing a position or a preference regarding one or more of the
alternatives or biota water treatment plant options

J Comments offering an opinion or advice not relevant to the scope of the EIS

Some types of comments may require a response, as directed by NEPA regulations (40 CFR Section
1503.4). These are:
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. Modify alternatives including the proposed action
. Develop and evaluate alternatives not previously given serious consideration
. Supplement, improve or modify analyses
. Make factual corrections
. Explain why comments do not warrant further agency response, citing the sources,

authorities, or reasons which support the agency’s position, and if appropriate,
indicate those circumstances which would trigger agency reappraisal or further
response.

J Acknowledge the comment if it is simply offering an opinion or if it contains advice
not pertinent to the EIS.

Members of the public who provided comment during the virtual public meeting were encouraged
to send a written comment via email or regular mail. This appendix displays all written comments
with a numbered response to each substantive comment identified in each letter. The numbered
responses appear at the end of each comment letter.

Each comment letter received has been assigned an identification number. This identification
number is printed in the upper right-hand corner of each letter. These identification numbers are
used in the numbering of comments and corresponding responses in each letter. For example, if
comment letter #5 has three substantive comments requiring a response, the comments and the
corresponding responses are numbered 5-1, 5-2, and 5-3. This appendix is organized with the letter
with the marked comments, followed by corresponding numbered responses for that particular
letter. Then the next comment letter is presented, again followed by the corresponding numbered
responses.

Letters and their associated letter numbers are shown in the following table:

Table L-1: Comment letters received in response to the draft environmental impact statement.

Letter Number | Letter From:

1 North Dakota Department of Transportation

Mr. Gary Pearson

Missouri Department of Natural Resources

Minnesota Department of Natural Resources

Lake Agassiz Water Authority

United States Environmental Protection Agency

2
3
4
5 North Dakota State Water Commission
6
7
8

North Dakota Water Users Association
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9 Garrison Diversion Conservancy District
10 Mr. Gary Pearson
11 Global Affairs Canada
12 U.S. Senator John Hoeven, U.S. Senator Kevin Cramer, and U.S.
Representative Kelley Armstrong
13 Minnesota Department of Natural Resources
14 Missouri Department of Natural Resources
15 Proyi.nce of Manitoba, Canada, Water Stewardship and Biodiversity
Division
16 Coalition to Protect the Missouri River
17 The American Waterways Operators
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Response 1-1  Your statement(s) have been included as part of the record. Reclamation will
continue to coordinate efforts with state agencies to ensure compliance with state
laws and regulations.
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Response 2-1  Response letter provided (June 2020)
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Response 3-1  Response letter provided (June 2020)
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Response 4-1  Response letter provided (June 2020)
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Response 5-1

Response 5-2

Response 5-3

Response 5-4

Your statement(s) have been included as part of the record. Reclamation and/or
the Project Sponsor will coordinate efforts with local agencies to ensure
compliance with permitting requirements.

Your statement(s) have been included as part of the record. Reclamation and/or
the Project Sponsor will continue to coordinate efforts with state agencies to
ensure compliance with state laws and regulations.

Your statement(s) have been included as part of the record. Reclamation and/or
the Project Sponsor will continue to coordinate efforts with state agencies to
ensure compliance with state laws and regulations.

Your statement(s) have been included as part of the record. Reclamation will
continue to coordinate efforts with state agencies to ensure compliance with
Water Permit 1416A-02.
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Response 6-1  Your statement(s) have been included as part of the record.
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Response 7-1

Response 7-2

Response 7-3
Response 7-4

Response 7-5

Response 7-6

Raw water quality data was included in Appendix B Biota Water Treatment Plant
Appraisal Level Design under Section 3 Source Water Quality. The effects on
Water quality was evaluated and addressed in the DEIS in terms of biota
treatment and depletions. To add clarification, a description of the anticipated
water quality effects from the Project for both the receiving water and source
waters has been added to Appendix E Other Minor Issues and summarized in the
other Minor Issues section of chapter 3 in the FEIS.

The Need established for the Central North Dakota Water Supply Project is 20
cfs identified for industrial use. The project has established that need to be
utilized in basin to specified delivery points. The end user would be responsible
for compliance with all regulations. Language has been added to the No Action
Alternative in the EIS to clarify.

See Response 7-2

For the Biota WTP facility, operational plans will be developed and implemented
prior to facility startup including procedures by which chemical dosages for
disinfection and other uses are varied to adjust to inlet water quality and will
include a process for sharing finished water quality with stakeholders.

The intent of Section 2.0 is to provide information regarding regulations that are
used as guidance due to the lack of Federal rules or regulations regarding the
transfer of aquatic invasive species. As stated in Section 2.5, the intent is to use
the Safe Drinking Water Act and associated research because it is the best
available information to compare treatment capabilities; however, it is important
to note the regulations regarding safe drinking water are not directly applicable to
this project.

The Biota Water Treatment Plant appraisal-level design is based on best available
water quality information from Lake Audubon and Lake Sakakawea and
conservative design assumptions for key parameters such as turbidity and UV
transmittance (UVt).

Variations in source water turbidity and UVt will affect UV system performance
and the required UV dosage to achieve target inactivation levels. The Enhanced
Disinfection treatment option assumes an applied UV dosage of 40 mJ/cm? and a
70 percent UVt. The 40 mJ/cm2 dose was established based on previous projects
of a similar nature. The 70 percent UVt is a very conservative assumption as
typical raw water transmittance ranges between 80 to 90 percent. These key UV
system design values are associated with a poorer source water quality with
turbidities likely in the 20 to 50 NTU range or similarly total suspended solids in
the 9 to 23 mg/L range. Based upon a review of historical water quality
information, actual UVt values of 80 percent plus are expected with water
withdrawn from the McClusky Canal and the Missouri River. Because of these
factors, Reclamation is confident the disinfection system appraisal-level design
will achieve the desired disinfection inactivation levels of target AlS.
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Response 7-7

Response 7-8

The Enhanced Disinfection treatment option presented in the Draft EIS provides
inactivation of aquatic invasive species (AlS) in excess of target log-removal goals.
For example, a greater than 3-log inactivation of Giardia will be delivered by the
UV system plus a greater than 3-log inactivation of Giardia will be provided
through chlorine disinfection. Therefore, the disinfection system is fully
redundant as it relates to Giardia inactivation as a 3-log inactivation is the target
for Giardia. Similar levels of inactivation are provided for viruses and Myxobolus
cerebralis (whirling disease). A 3-log inactivation of Cryptosporidium is delivered by
the UV treatment system; information obtained from literature indicates that
chlorine does not readily inactivate Cryptosporidium.

Source water quality data for an intake on the Missouri River Mandan, ND was
reviewed as part of the State RRVWSP. Turbidity measurements at Mandan over
the 6-year period of 2011 to 2018 were consistently below 10 NTU, with an
average of 9.7 NTU, a median of 6.8 NTU, a maximum of 320 NTU, and a
minimum value of 0.76 NTU.

Reclamation understands the concerns raised by the comments regarding the
ability to achieve desired disinfection during events of higher than expected
turbidity. An environmental commitment has been added to the appropriate
portion of Chapter 2 which will limit the operations of the Biota WTP during
those events which includes the monitoring of incoming turbidity (see Table 2.20,
Environmental Commitments).

Comment noted. Although the Surface Water Treatment Rule is the most
applicable to compare treatment capabilities, there are no federal rules or
regulations regarding the transfer of aquatic species as explained in Chapter 2,
Section 2.5; therefore the intent of the Biota WTP is not to meet drinking water
requirements. As stated in Response 7-6 an environmental commitment has been
added to limit operations of the Biota WTP under certain water quality
conditions.

See Response 7-6 concerning source water turbidity’s effect on UV system
performance and the ability of the appraisal-level design to achieve target
disinfection levels. Missouri River turbidity data for a water plant intake at
Mandan, ND was reviewed. The average turbidity measurement for the 6-year
period of 2011 to 2018 was 9.7 NTU.

It is customary practice in water plant design and operation to include provisions
for continuous monitoring of inlet and outlet turbidities in addition to key process
units inside the plant. For this facility operational plans will be developed and
implemented prior to facility startup, including procedures by which chemical
dosages for disinfection and other uses are varied to adjust to inlet water quality.
Online UVt probes commonly used in UV disinfection equipment systems will
provide real-time measurement of UVt so the applied UV dose can be adapted to
actual water quality measurements. UVt probes are quite common in the industry,
and they are deployed in UV systems by all major UV system manufacturers.
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Response 7-9

Response 7-10

Response 7-11

Response 7-12

In addition to the UV system operational monitoring, the operational plan for the
Biota WTP will include procedures to continuously measure applied and residual
chlorine concentrations to ensure chlorine levels are being maintained to meet the
target contact time (cT). Chlorine system operations will also employ continuous
monitoring of temperature, pH, and flow rate so cT can be computed by the plant
control system to verify correct system operation.

The intent of the Biota Water Treatment Plant is to reduce the risk of a project
related transfer of aquatic invasive species, not to produce water meeting Safe
Drinking Water Act requirements. The biota water treatment plant’s purpose, as
evaluated in the EIS, is for inactivation and/or removal of aquatic invasive species
prior to water being delivered from the Missouri River Basin to the Hudson Bay
Basin.

For this facility operational plans will be developed and implemented prior to
facility startup including procedures by which chemical dosages for disinfection
and other uses are varied to adjust to inlet water quality. The monitoring of AIS
in the influent water is beyond the scope of Reclamation’s mission; however,
there are other federal agencies and entities that do monitor AIS movement and
establishment, and Reclamation and the Project sponsor will review this
information during the development and implementation of the operations plan
for the Biota WTP.

Reclamation wishes to clarify that the appraisal-level design does not include
provisions to bypass the Biota Water Treatment Plant unit processes. The design
does include, however, standard equipment and process unit redundancy to keep
the plant functioning while portions are taken offline for maintenance or other
activities. If it becomes necessary to take processes offline for an emergency, the
plant flow could be reduced to a point where processes function to meet the
NDPDES discharge permit. An unplanned flow reduction from the Biota Water
Treatment Plant would not have an immediate impact to end users unlike the
negative impact to end users of a typical Safe Drinking Water Act water plant.

Reclamation will develop an operations plan that describes situations where it
would be necessary and prudent to shut down operation of the pumping and
treatment systems. A longer duration high turbidity event in the source water
would be one such event or a spill into or other contamination of the source
water would be another instance where shutting down system operation would be
warranted, however untreated water will be returned to the source, not transferred
into the Hudson Bay Basin.

Reclamation believes the commenter may have interpreted the statements in
Appendix F, Section 6.1.4 in a narrower context than intended by Reclamation.
Reclamation has reviewed this text in Appendix F, as well as the section
referenced from the Transbasin Effects Analysis and offers the following as
clarification.
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The commenter notes a discussion on page 74 of the Transbasin Effects Analysis
which is part of a discussion on the different non-Project pathways through which
aquatic invasive species can be transferred and the risks associated with these
different pathways. Part of the discussion on the transfer risk states the successful
introduction an aquatic invasive species in the Hudson Bay Basin is much more
likely to be caused by a high-probability pathway, such as large transfers of
untreated water or that occur repeatedly. The discussion concludes with the
statement, “...based on a qualitative assessment of the basin linkages and
competing pathways, the risk of AIS transfer by the Project (referring to the
Northwest Area Water Supply project) is considered extremely low compare to
non-Project pathways. One factor in determining the ‘extremely low’ risk
associated with the project was the inclusion of treatment processes within the
Biota Water Treatment Plant. Any of the treatment processes, and combination
thereof, evaluated in the Transbasin Affects Analysis would reduce the risk of
transfer in comparison to interbasin transfers of untreated water. The context of
this discussion is a comparison of transfer risk between treated water and
untreated water.

As stated in Appendix F, the ENDAWS Risk and Consequence Analysis is based
on the Transbasin Effects Analysis. Section 6 of the Risk and Consequence
Analysis discusses the risk assessment of biota transfer pathways. The risk of
several transfer pathways was evaluated, including the risk posed by the
ENDAWS project (Section 6.1.4). The statement quoted by the commenter, from
this section, is in reference to the statement above from the Transbasin Affects
Analysis regarding the risk of transfer from treated water compared to untreated
water. The statement does not include reference to specific treatment processes,
as is appears the commenter interpreted it. The concluding statement in Section
6.1.4 is valid in the comparison of the risk posed by the ENDAWS project and
the NAWS project. The risks are the same because they both include a biota water
treatment plant; treated water versus untreated water. Reclamation recognizes
differences between the NAWS and proposed ENDAWS projects; however,
Reclamation is confident in the results of the risk analyses completed and the
determination that existing non-project pathways pose a greater risk for AIS
transfer into the Hudson Bay Basin.

In addition to the text within the referenced documents, understand the timing in
which these analyses were prepared may help clarify this as well. The Transbasin
Effects Analysis (2013) was prepared in support of the Reclamation’s
Supplemental Impact Statement. It was completed prior to Reclamation
identifying a preferred alternative in the Draft Supplemental Impact Statement
(2014). The Transbasin Affects Analysis evaluated all the biota water treatment
options which informed Reclamations decision-making. A similar timeline
occurred in the evaluation for the ENDAWS project. The Risk and Consequence
Analysis was completed to inform Reclamation’s decision-making process of
identifying a preferred biota water treatment option in the Draft EIS for the
ENDAWS project.
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Response 7-13

Response 7-14

Response 7-15

Thank you for the additional information, language has been added to Chapter 2
of the Final EIS.

The commenter acknowledges that Cyanobacteria are ubiquitous and present in
the Missouri River Basin and the Hudson Bay Basin. Then provide several
speculative statements regarding Cyanobacteria and recommends Reclamation
evaluate these potential scenarios in the Final EIS. Reclamation evaluated the risk
and consequences of Cyanobacteria as discussed in Appendix F and summarized
this discussion in Chapter 3 (Section 3.2) of the EIS. NEPA does not require an
agency to speculate in the absence of information or data and the commenter did
not provide specific information or data for Reclamation’s consideration. To
speculate each of these different scenarios is unreasonable considering the endless
number of variables included in each scenario.

The 2005 CEQ NEPA implementing regulations, at Section 1502.13, and 2008
Department of the Interior NEPA implementing regulation at 43 CFR 46.420,
concern purpose and need, requiring that the EIS briefly describe the underlying
purpose and need to which the agency is responding. In Section 46.420(a)(2), the
Department of the Interior NEPA implementing regulations go on to state, “The
needs and goals of the parties involved in the application or permit may be
described as background information. However, this description must not be
confused with the bureau’s purpose and need for action. It is the bureau’s
purpose and need for action that will determine the range of alternatives and
provide a basis for the selection of an alternative in a decision.” Consistent with
this, Reclamation has defined the purpose and need as stated in the EIS, Chapter
1, Section 1.4. Background information describing the methodology used to
determine the project proponents need for 165 cfs to serve central and eastern
North Dakota can be found in Appendix A Section 3.0 Major Design
Assumptions.

Response 7-15A As stated in Chapter 1 of the EIS, Reclamation is responding to a request by

Garrison Diversion, on behalf of the State of North Dakota, who developed the
volume of water needed for their project. ENDAWS is being evaluated as an
alternate source for bulk delivery to their project. Reclamation was not part of the
effort to develop or assess the future water needs or water sources of the State-led
Red River Valley Water Supply Project. This is outside the scope of the EIS;
however, benefits of the project are noted in letters of support sent to
Reclamation during the comment period for the Draft EIS.

Garrison Diversion writes in their July 1, 2020 letter, “Drought modeling and
population projections make it abundantly clear that numerous municipalities and
some rural systems will be desperately lacking domestic water supplies in times of
a 1930s-type drought, validating the need for the state RRVWSP. The state
RRVWSP will provide a desperately needed water supply for nearly 50% of North
Dakota’s population during drought, as well as promote industrial development.
Through the utilization of GDU facilities and the ENDAWS option for the full
state RRVWSP water needs, the state and local sponsors will save approximately
$200 million in the initial phase of construction, along with millions of dollars in
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Response 7-16

Response 7-17

Response 7-18

Response 7-19

Response 7-20

annual operations and maintenance costs. These savings will ultimately be passed
on to the end water users, making the project more affordable not only for the
state, but also the cities and rural water systems that participate in the project.”

Similar benefits were noted in letters of support from the North Dakota
Congressional Delegation, Lake Agassiz Water Authority, and North Dakota
Water Users Association.

As noted in Response 7-15 above, it is the bureau’s purpose and need for action
that determines the range of alternatives and provide a basis for the selection of
an alternative in a decision. ‘Given that Reclamation’s purpose and need is to
respond to Garrison Diversion’s request for a contract for up to 165 cfs of water
from Reclamation’s GDU to provide an alternate water supply to the State
RRVWSP, the range of alternatives included in the EIS is appropriate. The
inclusion of the State RRVWSP as an action alternative is consistent with
Reclamation’s determination of alternatives and scope because it is most closely
aligned with current conditions and reasonably foreseeable actions.

The Garrison Diversion Conservancy District has been planning the RRVWSP
project for many years in which alternative water supplies were considered. The
proposed ENDAWS project was established at the request of Garrison Diversion
to provide an alternate supply of water from the McClusky Canal to the State’s
RRVWSP. All the alternatives that were developed and analyzed are included in
the EIS.

Reclamation concludes that the National Wetlands Inventory is the best available
data to use in making objective comparisons between the alternatives regarding
impacts to wetlands. By evaluating a 150-foot-wide buffer, Reclamation
incorporated flexibility in the development of alternatives to allow for avoidance
of natural resources during the final design phase of an action alternative. The
EIS is not intended to be a substitute for the analysis for the CWA 404 permitting
process.

Additional discussion regarding NWI wetland data, including differences in photo
interpretation year and the limitations of metadata will be included in the FEIS.
Reclamation will continue working closely with the Bismarck Regulatory Office of
the Corps, to address Clean Water Act requirements, including 404(b)(1)
compliance for the Project. Integration of these guidelines will occur if an action
alternative is selected and final design begins. Reclamation will fully comply with
application and permit requirements pertaining to CWA 404 permitting, including
conducting a field delineation.

Temporary and permanent wetland impacts for each alternative are disclosed in
the Executive Summary, table ES-1.

Reclamation has committed to avoiding or boring all wetlands and USFWS
easements, as stated in Chapter 3 Section 3.5.3.3 and 3.8.1.3. Mitigation for
jurisdictional and/or non-jurisdictional wetland impacts is discussed in Chapter 2
and Table 2-20 - Environmental Commitments. Reclamation’s commitment is:
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Response 7-21

“Effects on jurisdictional wetlands and waters of the United States would require
authorization from the U.S. Army Corps of Engineers. A compensatory
mitigation plan may be required for the loss of any wetlands and would include
methods to replace specific functions of affected wetlands.

Lost wetlands would be replaced acre for acre with ecological equivalency or 1/2
acre for acre with ecological equivalency (adversely affected wetlands) as required
by the Project’s authorizing legislation:

(a) by crediting previously completed wetland restoration for the Garrison
Diversion Unit (GDU) and deducting those credits from Reclamation’s Mitigation
and Enhancement Ledger (MEL)1

or
(b) the Project sponsor may develop separate acceptable mitigation.”

The project sponsor will complete necessary plans and permits required by the
NPDES program which will include contingency planning for issues that arise
during construction, including how to prevent and mitigate inadvertent releases.
See Table 2.19 Best Management Practices.
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Response 8-1  Your statement(s) have been included as part of the record.
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Response 9-1  Your statement(s) have been included as part of the record.
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Response 10-1

Response 10-2

Response 10-3

Response 10-4
Response 10-5

Response 10-6

Response 10-7

Reclamation did consider the commenter’s perspective on Reclamation’s authority
provided during the public scoping period. Upon further consideration,
Reclamation reaffirmed its initial decision on its authority for the proposed
project.

Reclamation respectfully disagrees with the commenter’s interpretation of the
authorities provided by the Garrison Diversion Unit Act and subsequent
modifications to this act including the 1986 Reformulation Act and the Dakota
Water Resources Act of 2000. The State RRVWSP is not the Federal RRVWSP
noted in Section 8 of DWRA or in previous versions of the act. The commenter’s
interpretation that ENDAWS is a feature of a Federal RRVWSP is incorrect. The
proposed federal actions for ENDAWS do not fall within the purview of Section
8(a)(3)(B), because ENDAWS is not an alternate being selected by the Secretary
pursuant to Section 8.

See Response 10-1. Section 7 of the Garrison legislation is the authorization to
provide an alternate bulk water supply to the State RRVWSP. Reclamation’s
proposed ENDAWS project can be characterized as part of the “multi-purpose
water resource development project” authorized under Section 7 of the Garrison
legislation and constructed jointly between Reclamation and North Dakota.

Reclamation respectfully disagrees with the commenter’s interpretation of the
authorities provided by the Garrison Diversion Unit Act and subsequent
modifications to this act including the 1986 Reformulation Act and the Dakota
Water Resources Act of 2000. See Response 10-1. Reclamation also points the
commenter to Section 1(h)(2) of the Dakota Water Resources Act of 2000, which
is consistent with previous legislation relative to the Garrison Diversion Unit,
which states “All costs of construction, operation, maintenance, and replacement
of water treatment and related facilities authorized by this Act and attributable to
meeting the requirements of the treaty referred to in paragraph (1) shall be
nonreimbursable.”

See Response 7-15.

Reclamation has complied with the regulations for implementing NEPA in using
information from an applicant (40 CFR 1506.5), in this case the applicant is the
Garrison Diversion Conservancy District. The Garrison Diversion Conservancy
District is an instrumentality of the state for purposes of matters involving the
Garrison Diversion Unit, established under State statute (North Dakota Century
Code 61-24-08). Reclamation reviewed information and data provided by the
applicant, such as the Appraisal Level Engineering Design Report, provided
feedback regarding the information prior to accepting it and using it as
appropriate in the evaluations conducted for the EIS.

The comment is outside the scope of the ENDAWS EIS. See Responses 7-15 and
7-16.

As stated in the EIS (Section 3.3), the objective of the climate change analysis is to
evaluate potential impacts of future climate change in the Upper Missouri River
Basin on streamflow in the Missouri River which is the source water for the
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Response 10-8

Response 10-9
Response 10-10

Response 10-11

Response 10-12
Response 10-13

Response 10-14

Response 10-15

proposed action. Understanding the potential future effects of climate change on
the water source is an important consideration when planning a long-term project.
While the commenter is correct in that both the Upper Missouri River Basin and
the Red River Basin both lie within the expansive Great Plains region, the focus
of the EIS analysis was within the Upper Missouri River Basin.

See Responses 7-15 and 7-16. The water nomination process and water
conservation measures of the State-RRVWSP are outside of the scope of the EIS.

See Responses 7-15 and 7-16.

The socioeconomic analysis completed for the EIS follows Reclamation’s
established approach in assessing economic impacts of water supply projects. This
analysis clearly identifies the area of impact being assessed and the methodology
used in the assessment. Although the commenter disagrees with the analysis,
alternate methods are not suggested for Reclamation to consider.

The commenter speculates about future actions of the Garrison Diversion
Conservancy District and future federal involvement in the State Red River Valley
Water Supply Project. Reclamation cannot respond to speculation. Reclamation
has and will continue to work within the authorities provided by Congress.

See Responses 7-15 and 7-15a.

The 30-inch pipeline described for the CNDWSP remains unchanged under the
No Action Alternative of the ENDAWS proposal. The other alternatives which
include a pipeline segment in the same location requires a larger diameter pipeline
to for the 165 cfs as proposed. The impacts of this change in pipe size is
described under each alternative in the EIS. See Chapter 3.

See Responses 7-15 and 7-15a. Reclamation defined the No Action Alternative at
the onset of the EIS process based on NEPA implementing regulations and the
best information Reclamation had available at that time. Reclamation continues to
work in good faith with Garrison Diversion, project sponsor of the Central North
Dakota Water Supply Project to move that project forward. Although a legal
challenge regarding the sufficiency of the NEPA analysis completed the Central
North Dakota project was filed after the initiation of the ENDAWS EIS process;
it is speculative as to how that challenge may or may not change the Central
North Dakota project. NEPA does not require agencies to speculate in the NEPA
process, but to use the best information available at the time to conduct the
necessary analysis.

Reclamation seeks to clarify this statement by the commenter, in that the State of
North Dakota is not bound by the terms of the 1909 Boundary Waters Treaty.
This treaty was established between the governments of the United States and
Canada; not at the state/provincial levels of government as the commenter
implies. In addition, the State Red River Valley Water Supply Project’s compliance
with this treaty is not a factor in determining the definition of a No Action
alternative.
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Response 10-16

Response 10-17

The current State RRVWSP operational plan prescribes that water from the
CNDWSP, which obtains its source water from the McClusky Canal, will be used
exclusively within the Missouri River Basin. Therefore, biota treatment for aquatic
invasive species is not required because the CNDWSP does not increase the
amount of water being transferred into the Hudson Bay Basin.

If the State RRVWSP operational plan changes in the future and McClusky Canal
source water is 1) mixed with Missouri River source water and transported across
the continental divide or 2) transported separately across the continental divide,
the McClusky Canal source water and the Missouri River source water would
undergo treatment for AIS meeting permit limits required by a North Dakota
Department of Environmental Quality (ND DEQ) North Dakota Pollutant
Discharge Elimination System (NDPDES) discharge permit.

State RRVWSP operational procedures and protocol will define the requirements
for transitioning pipeline usage from transporting flows exclusively within basin
and transporting flows across the basin divide. Those procedures will include
flushing all untreated water from the pipeline downstream of the Biota Water
Treatment Plant prior to the basin divide, pipeline disinfection of this same
pipeline segment, product water treatment to meet NDPDES discharge permit
limits before crossing the continental divide, and compliance testing prior to
opening isolation valves separating Missouri River Basin pipeline segments from
Hudson Basin Bay pipeline segments. Under the State RRVWSP water not
having undergone biota treatment and not meeting full treatment requirements
(off-spec water) will be flushed from the pipeline and discharged through a
secondary outfall at the James River as allowed by the NDPDES discharge
permit. Procedures and protocol for off-spec water management will be
developed and included in State RRVWSP operational procedures prior to startup
of any facilities.

Waters of the Missouri River Basin and the Hudson Bay Basin have been
connected through a constructed interbasin diversion from the St. Mary River to
the Milk River in Montana for more than 100 years as noted in Appendix F,
Section 4.2.4.

When comparing the basins as a whole there are differences in aquatic
communities, but these differences cannot be attributed solely to a lack of past
species transfers as the comment suggests. The aquatic community of the
Churchill River at Churchill Manitoba is quite different from the aquatic
community of the Missouri River at St. Louis, Missouri. This is to be expected, as
the tundra and taiga ecosystems in northern Manitoba are very different from
anything found in the State of Missouri. Similarly, there are large differences in the
aquatic communities within each basin due to climate and geography. The aquatic
community of the Madison River in Wyoming (headwaters of the Missouri River)
is very different from the community in the lower Missouri River despite the
existence of a continuous surface water connection between them. Where the
Missouri River Basin and the Hudson Bay Basin are in close proximity to each
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Response 10-18

Response 10-19

Response 10-20

other the aquatic communities are marked by their similarities rather than their
differences.

Reclamation respectfully disagrees with the commenter’s opinion regarding the
objectivity and credibility of the Risk and Consequence Analysis which supports
the EIS. The Risk and Consequence Analysis (Appendix F) is an analysis of the
ENDAWS project alternatives (not the Red River Valley Water Supply Project as
the commenter states) which builds off the robust and independently peer
reviewed analysis of interbasin transfer risks & consequences of aquatic invasive
species of concern (Reclamation 2013) as identified by agencies/stakeholders
within the Missouri River and Hudson Bay basins. The methodology, data and
conclusions of Reclamation’s 2013 analysis resulted in an overall conclusion of the
independent reviewers that the study was based on the best available science, and
the results and conclusions were supported by that science, given the uncertainties
inherent in the available data and topic knowledge.

As stated in the EIS (section 3.2) the Risk & Consequence Analysis for the EIS
use the same methodologies as the 2013 study and researched new
data/information available from 2012 through the present to update species
distribution information, transfer pathways, assess the risk of transfer, and the
consequences of a transfer (project and non-project related). The commenter
does not provide alternate methodologies or data for Reclamation’s consideration.

Reclamation does not concur with the commenter’s assertions regarding the
effectiveness of biota treatment options analyzed in the EIS or the evaluation of
risk of an aquatic invasive species transfer. See Response 10-18.

Contrary to what the commenter asserts, but in accordance with the Regulations
for the Implementation of NEPA (40 CFR 1500), Reclamation defined the No
Action alternative in the EIS as the continuation of existing management
direction as allowed in NEPA (40 CFR 1502.14(d)). Reclamation then assessed
the impacts of each proposed alternative in comparison to the No Action
alternative as required under NEPA (40-CRFR 1500-1508, Forty Most Asked
Questions Concerning CEQ’s NEPA Regulations). See Response 10-12.

Response 10-20A Reclamation wishes to clarify the commenter’s misstatements regarding the

Response 10-21
Response 10-22

assessment of aquatic invasive species transfer in this current EIS, as well as in
and environmental assessment Reclamation completed for the Central North
Dakota Water Supply Project. The commenter is incorrect in stating Reclamation
did not evaluate the risk of the State Red River Valley Water Supply Project
because that is an alternative in the EIS (see Chapter 2). Response 10-18 includes
additional information regarding the current evaluation of aquatic invasive species
transfer. With regard to the Central North Dakota Project environmental
assessment, the federal action analyzed did not include an interbasin transfer.

See Responses 7-16 and 10-12.

Reclamation would like to clarify, the commenter’s contradictory statements
included in the comment provide the needed response. Alternatives C, D, E and
F evaluated in the EIS provide alternatives for building ENDAWS, Alternative B
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Response 10-23

Response 10-24
Response 10-25

Response 10-26

Response 10-27

Response 10-28

provides a picture of what the impacts associated would be if ENDAWS was not
constructed (State RRVWSP) and Alternative A demonstrates an accurate
depiction of No Action (CNDWSP and State RRVWSP) — or maintaining the
current management direction of the agency.

Resource categories evaluated in Chapter 3 of the EIS have a defined affected
environment for each category and therefore have defined the cumulative impacts
analysis based on each affected environment. The State RRVWSP is evaluated in
the EIS as Alternative B. To assume the State RRVWSP as a reasonably
foreseeable future action, the same impacts to all alternatives, including no action
would apply. Reclamation’s inclusion of the State RRVWSP as Alternative B
provides the benefit to more robustly compare and contrast the alternatives.
Recent case law [See e.g. Sierra Club v. FERC, 827 F. 3d 36, 47-48 (D.C. Cir.
2016)] states that effects do not include effects that the agency has not authority
to prevent or that would happen even without the agency action, because they
would not have sufficiently close casual connection to the proposed action.

See Response 10-23

As stated in Chapter 3.7 of the DEIS, the affected environment for threatened
and endangered species includes a 150ft buffer around the proposed facilities;
therefore, Reclamation has evaluated the portion of the State RRVWSP that
would be a cumulative impact to the ENDAWS project in the Environmental
Consequences Section 3.7.8.

As stated in Chapter 3.8 of the DEIS, the affected environment for wetlands and
riparian areas includes a 150ft buffer around the proposed facilities; therefore,
Reclamation has evaluated the portion of the State RRVWSP that would be a
cumulative impact to the ENDAWS project in the Environmental Consequences
Section 3.8.1.

See Response 10-26. Reclamation concludes that the National Wetlands Inventory
is the best available data for making an objective comparison between the
alternatives regarding impacts to wetlands. Impacts to wetlands are stated for each
alternative in Section 3.8 and summarized in Table 3.14. Mitigation and avoidance
measures are discussed in Section 3.8, as well as being included in Chapter 2,
Table 2-19 Best Management Practices and Table 2-20 Environmental
Commitments.

All federal agencies, including Reclamation have trust obligations to federally
recognized tribes. The trust responsibility is defined by treaties, statues, Executive
Order and other federal law. The procedures for the Department of the Interior
agencies to meet their trust responsibilities are described in the Secretarial Order
No. 3215, Principles for the Discharge of the Secretary’s Trust Responsibility.
Reclamation exercised its trust responsibility through consultations with tribes in
conjunction with the NEPA process. Reclamation consulted with the Cheyenne
River Sioux Tribe, Crow Creek Sioux Tribe, Lower Brule Sioux Tribe, Oglala
Sioux Tribe, Rosebud Sioux Tribe, Standing Rock Sioux Tribe, Flandreau Santee
Sioux Tribe, Mandan Hidatsa and Arikara Nation, Turtle Mountain Band of
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Chippewa, Red Lake Band of Chippewa Indians, White Earth Nation of
Minnesota Chippewa, Spirit Lake Tribe, Yankton Sioux Tribe, Sisseton-Wahpeton
Oyate Tribe, Crow Nation, Fort Peck Assiniboine & Sioux Tribes, Lower Sioux
Indian Community, Upper Sioux Community, and Northern Cheyenne Tribe. All
the Tribes were sent scoping information and a Class | file search summary with
project description and maps in May 2020.

Through these efforts, Reclamation did not receive feedback from any of the
Missouri River Basin tribes expressing concerns regarding their reserved water
rights or any other trust assets. Based on Reclamation’s firm understanding of its
trust responsibility, and in compliance with CEQ’s Regulations for Implementing
NEPA (40 CFR 1501.1(d), the issue of Indian Trust Assets was evaluated at the
onset of the NEPA process and for the reasons stated in Appendix E, it was not
evaluated further in the EIS. However, this does not mean that Reclamation is
dismissing its trust responsibility as stated in the comment. Reclamation will
continue the consultation process with Missouri River Basin tribes regarding
future decisions and actions regarding the ENDAWS project in recognition of its
trust responsibility.

As the trustee, the United States appreciates the Missouri River Basin tribes’
position with respect to water rights pursuant to the Winters Doctrine. The tribes
in the western states, where the prior appropriation doctrine’s “first in time, first
in right” applies, understand the priority date of one’s water right is critical. In
times of shortage, the junior (most recent) water rights holders must curtail their
usage before senior users. Most Indian tribes benefit from this aspect of wester
water law given their long histories in their respective territories pre-European
settlement and expansion westward. Winters rights are based on what is needed to
accomplish the reservation’s purposes both for the present and the future, not on
initial or event current use of water. Winters rights also cannot be lost for non-use
under state-law concepts such as abandonment and forfeiture.

In relation to the proposed action, Reclamation recognizes that at any time in the
future when reserved tribal water rights are quantified, or tribes enter into Indian

Water Rights Settlements, the volume of water available for other (junior) users in
the basin may indeed be affected. This is acknowledged in statements included in

Appendix E.
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Response 11-1

Response 11-2

Response 11-3

Response 11-4

Reclamation respectfully disagrees with the commenter regarding the adequacy of
the risk and Consequence Analysis of Aquatic Invasive Species completed in
support of the EIS. The commenter does not provide specifics to support their
opinion nor do they propose different methodologies and/or data for
Reclamation’s consideration.

Reclamation will follow the protocol, established in the authorizing legislation, for
compliance with Article IV of the Boundary Waters Treaty. Section 1(h) of the
Dakota Water Resources Act, which amended previous legislation relative to the
Garrison Diversion Unit, states that the Secretary of the Interior in consultation
with the U.S. Environmental Protection Agency and the U.S. Department of State
will determine that adequate treatment can be provided to meet the requirements
of the Treaty. The commenter’s interpretation that ‘the Parties’ meaning the
Government of Canada and the Government of the United States determine an
acceptable level of treatment for this project goes beyond the intent of the
authorizing legislation.

The Garrison Diversion Unit project and the safeguards contemplated at the time
of the 1977 International Joint Commission report referenced by the commenter
were much different than the Project currently proposed. In the 1977 report, the
concern about the potential affect on the commercial and sport fisheries in
Canada were specifically related to introductions of nonindigenous fish species.
The risk of transferring fish through the ENDAWS project is essentially zero. A
similar conclusion was reached in 1994 by a joint Canada-United States task group
examining invasive species risk associated with the Northwest Area Water Supply
Project (Canada/United States Joint Technical Committee Engineering-Biology
Task Group, 1994). The aquatic invasive species of concern evaluated in the EIS
are microorganisms and the water treatment processes proposed to further reduce
the risk of a project-related transfer are much more sophisticated and include
tested technology than what was contemplated in the 1977 report.

Reclamation has and will continue to comply with federal laws authorizing the
Project. The International Joint Commission’s 1977 recommendations regarding
construction of the Garrison Diversion Unit were related to the much larger
Garrison program and not specific to the Project as the comment infers. The
International Joint Commission has the authority to study and recommend
solution to transboundary issues when asked to do so by the national
governments. However, please note there is a difference between the
authority/provisions granted by federal law versus a recommendation made by a
committee established under a treaty. As acknowledged by the International Join
Committee itself, their recommendations are not binding (http://www.ijc.org).

Reclamation respectfully disagrees with the commenters statement regarding
previous Reclamation projects demonstrating a significant risk of interbasin
transfer. The risk and consequence assessments conducted as part of the federal
Red River Valley Water Supply Project and the Northwest Area Water Supply
project were evaluations that represented the best available science and data at the
time of each evaluation. These assessments acknowledge that uncertainty limits
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the ability to assign unique transfer risk probabilities to any of the biota transfer
pathways; however, based on the qualitative assessment of the basin linkages and
competing pathways, the risk of aquatic invasive species transfer by a project such
as the Northwest Area Water Supply project is considered to be extremely low
compared to non-Project pathways (Reclamation 2013).

Reclamation’s 2013 analysis, the Transbasin Effects Analysis Technical Report
was reviewed by an independent peer review team which determined that the
analysis was a best practice and state of the art evaluation. Overall, the reviewers
concluded that the study was based on the best available science, and the results
and conclusions were supported by that science, given the uncertainties inherent
in the available data and topic knowledge.

The request for evaluation of in-basin solutions to meet anticipated water supply
needs is outside the scope of the EIS. The scope of the EIS is defined by the
Purpose and Need as discussed in Chapter 1. Reclamation will follow the
protocol, established in the authorizing legislation, for compliance with Article 1V
of the Boundary Waters Treaty. See Response 11-2, above.

The MOU developed between Reclamation and the Bureau of Reclamation
regarding the NAWS project included a specific type of treatment required for
that specific project to meet safe drinking water requirements. The intent of the
ENDAWS project is to provide a bulk water supply; not to provide drinking
water and therefore the same level of treatment is not warranted. Reclamation
will continue to work with our partners to develop operational plans for the biota
water treatment facility to ensure it functions as intended.

Reclamation understands and recognizes the environmental and economic
consequences caused by invasive species as noted by the commenter. The robust
analysis conducted by Reclamation to evaluate water treatment technologies
relative to aquatic invasive species and the exhaustive research conducted as part
of the Transbasin Effects Analysis (Reclamation 2013) and the Risk and
Consequence Analysis (Reclamation 2019), demonstrate the precautionary
approach Reclamation has taken in its efforts to meet the future water needs of
North Dakota while reducing the risk of transboundary consequences.
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Response 12-1  Your statement(s) have been included as part of the record.
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Response 13-1
Response 13-2
Response 13-3

Response 13-4

Response 13-5

Response 13-6

See Responses 7-15 and 7-16.
See Response 10-14.

Two biota water treatment options (Disinfection and Enhanced Disinfection)
presented in the EIS would provide nominal turbidity reduction below ambient
levels measured in the source water. The other two biota water treatment options
(Conventional Treatment and Advanced Treatment) would provide more
turbidity reduction with product water quality expected to be lower than 1 NTU.

As stated in the Draft EIS, the ENDAWS project is a bulk water supply project.
Potable drinking water is not being delivered by the Project to users, so treatment
provided by the Biota Water Treatment Plant is not intended to meet SDWA
standards. The Project is treating the bulk water supply within the Missouri River
Basin to reduce the risk of a project-related transfer of aquatic invasive species.
This applies to both direct pipeline users or to users supplied via surface water
transport in the Sheyenne River and Red River. Project users who take water
directly from the pipeline or indirectly from the Sheyenne River or Red River will
still have their own SDWA compliant water plants for treatment prior to delivery
to end users.

For this facility operational plans will be developed and implemented prior to
facility startup including procedures by which chemical dosages for disinfection
and other uses are varied to adjust to inlet water quality and ensure their
effectiveness.

Reclamation respectfully disagrees with the commenter’s statements regarding the
adequacy of the risk assessment completed in support of the EIS. As stated in the
Risk and Consequence Analysis (Appendix F) and Chapter 3 (section 3.2) there
are numerous existing pathways through which aquatic invasive species could be
transferred from one basin to another. The EIS and Appendix F provide
information about these various transfer pathways. The analysis does not
“downplay” the risk of AlS transfer posed by the ENDAWS project.

As stated in the EIS, the risks of a biological invasion vary among species and
transfer pathways. Contrary to the commenter’s statements, understanding and
evaluating the risk of transfer associated with natural and anthropogenic pathways
is an essential part of the risk analysis. The EIS discussion regarding transfer
pathways (Section 3.2.3) discusses the variables that limit the ability to directly
compare the volumes of transferred water or materials to assess transfer risk.
Volume is one of several important factors considered when considering the
transfer risk.

Based on a previous study which concluded that the risk of transferring
macroscopic organisms to be practically zero, Reclamation chose not to include
such things as larvae, fish eggs and seeds as suggested by the commenter,

As stated in the EIS, the list of aquatic invasive species of concern has been
developed over the past 20 years with input from federal, state, and provincial
stakeholders with interest in interbasin transfers. More specifically, in 2005,
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Reclamation cooperated with the United States Geologic Survey (USGS) to
complete a risk and consequence analysis for the proposed federal Red River
Valley Water Supply Project. The list of species of concern developed for that
analysis was developed by an interagency technical team that included
representatives from USGS, Reclamation, EPA, U.S. Fish & Wildlife Service,
North Dakota Game & Fish Department, Minnesota Department of Natural
Resources, Environment Canada, Canada Department of Oceans and Fisheries,
and Manitoba Conservation. The species evaluated in that analysis included both
microscopic (viruses, bacteria, protozoa, myxozoa, and cyanobacteria) and
macroscopic (vascular plants, mollusks, crustaceans, and fishes) organisms. The
results of this analysis (USGS 2005) concluded that the risk of transferring
macroscopic organisms through a system like the federal Red River Valley Water
Supply Project was practically zero. A similar conclusion was reached in 1994 by a
joint Canada-United States task group examining invasive species risk associated
with the Northwest Area Water Supply Project (Canada/United States Joint
Technical Committee Engineering-Biology Task Group, 1994).

These conclusions of a ‘practically zero’ risk of transfer was the basis for
modifying future lists of species of concern to no longer include these organisms.
In another analysis conducted by Reclamation in 2013 for the Northwest Area
Water Supply Project, additional fish pathogens and parasites and three mollusk
species which were added to the list of species of concern based on input from
stakeholders.

Appendix B of the Draft EIS, relying on peer review research, concluded that
“The zebra and quagga mussel distribution appears to be a hardy and adaptable
invader that would likely establish itself in any suitable waterbody encountered.
Currently, the risk of introducing quagga or zebra mussels via a Project interbasin
water transfer is considered to be extremely low, given their absence in and near
the water supply source area (Lake Sakakawea and Lake Audubon)”. The
adaptability and rapid spread of the New Zeeland Mud Snail is further shown in
Figure 2-5.

Adults snails are small 4 to 6 mm (4,000 to 6000 micron) in size, but the proposed
sand and grit removal system is designed for a 100-micron cut off so it would
capture a very large portion of the adult New Zealand Mud Snail population.

Reclamation acknowledged and evaluated the commenter’s suggestion received
during the public scoping phase of the EIS, to include the Missouri River
Sturgeon Iridovirus as a species of concern. Reclamation considered the inclusion
of this virus species in previous analyses for other projects, and then directed a
consultant to research this specific virus species in order to make an informed
decision about adding this as a species of concern to be evaluated in the Risk and
Consequence Analysis. This is documented in Section 3.2.1 of the EIS and more
detail is provided in Appendix G.

The conclusion of the additional research (see Appendix G) is there is very little
known about this virus. This is acknowledged by the commenter’s statements that
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Response 13-11

the potential impacts on wild fish ‘remain understudied’ and that it is ‘unknown’ if
Lake Sturgeon can be infected with this specific virus.

As stated in the EIS (section 3.2.1), the species of concern evaluated in the Risk
and Consequence Analysis (Appendix F) includes a taxonomic group of viruses
that encompass a broad range of life histories and characteristics of viruses that is
inclusive of the sturgeon iridovirus.

The commenter did not provide additional data for Reclamation to consider
further.

The United States government has not established rules or regulations regarding
the transfer of Aquatic Species as discussed in Chapter 2 of the EIS. Although
the Advanced Treatment option includes additional water treatment technologies;
the costs (construction and operation, maintenance, and replacement) associated
with that option are significant to reduce an already low level of risk.

Reclamation respectfully disagrees with the commenter’s statement that the EIS
does not describe potential impacts within the Red River or Hudson Bay Basin.
The EIS includes a summary discussion of the methods, data and results of the
evaluation of the risk and consequences of aquatic invasive species transfer, with
the full analysis included as Appendix F of the EIS. As discussed in Chapter 2 of
the EIS, the discharge into the Sheyenne River is part of the State RRVWSP and
as such, they are responsible for complying with the conditions of their North
Dakota Environmental Quality permit conditions to meet.

ENDAWS would provide water to the main transmission pipeline for the State
RRVWSP, which will supply direct pipeline users and strive to maintain the
conservation pool in Lake Ashtabula. In the State’s project, Lake Ashtabula will
serve as a re-regulating reservoir, and water will be released through Baldhill Dam
for downstream users of the Sheyenne River and Red River. The project will
operate continuously, at a diminished flow rate, for the direct pipeline users, when
these users call for water. It is anticipated the direct pipeline users’ demands
would increase up to a total of 20 to 34 cfs by 2075.

Reclamation reached out the Project Sponsor for assistance in providing
information regarding the operations of Lake Ashtabula as referenced by the
commenter. This is outside the scope of the EIS; however, Reclamation believes
the information will help clarify things for the commenter. According to the
project sponsor, Lake Ashtabula is divided into four pools, including: (1) flood
storage pool; (2) conservation pool; (3) fish and wildlife pool; and (d) dead pool.
Only the conservation pool of Lake Ashtabula will be used for the State
RRVWSP. ENDAWS as a bulk water supply to the pipeline for the State
RRVWSP is sized to maintain Lake Ashtabula at the bottom of the conservation
pool during the critical period of the 1930’s design drought, when modeling
projected 2075 water demands within a naturalized flow database for the Red
River system over the period from 1930 to 2001. ENDAWS and the State
RRVWSP will not be operated when the conservation pool within Lake Ashtabula
is full. Baldhill Dam is operated by the Corps of Engineers according to Lake
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Response 13-13

Ashtabula Water Control Manual last updated in 2012. The protocol for water
supply releases from Baldhill Dam consists of water users contacting the North
Dakota State Water Commission who contacts the Corps of Engineers.

An anticipated range of depletions from the Missouri River System due to
operation of the Project was provided to the Corps of Engineers by modeling
actual 2015 water demands within the naturalized flow database from 1930 to
2001 and projected 2075 water demands within the naturalized flow database
from 1930 to 2001.

Other than to supply the direct pipeline users, it is not anticipated that the Project
will be operated in conjunction with the Devils Lake Outlets. The Devils Lake
Outlets, when operated, fill Lake Ashtabula, just like the State RRVWSP; so the
State RRVWSP water would not be needed. In addition, it is anticipated that the
Devils Lake Outlets will only be operated during wet periods with extreme water
elevations in Devils Lake. The State RRVWSP is intended to maintain the
conservation pool in Lake Ashtabula during drought periods.

As stated in the EIS (Section 3.2.6) and Appendix F, it is nearly impossible to
determine the pathway through which an invasion occurs; therefore, it is not
reasonable or feasible for Reclamation to be held financially responsible for
impacts from the arrival of a new aquatic invasive species in the Hudson Bay
Basin. Given the uncertainty and nearly impossible task of determining where an
organism originated, or which transfer pathway facilitated its movement into the
Hudson Bay Basin the commenter’s suggestion that Reclamation provide financial
assurances for maintenance associated costs and a funding sources is
unreasonable.

ENDAWS is supplying an alternate bulk water supply to the State RRVWSP. The
downstream infrastructure related to the Sheyenne River including those
mentioned are outside the scope of this analysis. See Response 13-11 for
additional information regarding the operation of the State RRVWSP.
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Response 14-1

Response 14-2

Response 14-3
Response 14-4

Response 14-5
Response 14-6

Response 14-7

Response 14-8

Reclamation’s action to notify the public at the onset of the preparation of the
EIS, as well as the distribution of the Draft EIS for public review and comment
complied with the provisions of NEPA and Executive Order 13807. Reclamation
provided multiple press releases in local and regional publications, mailed scoping
letters, published required Notices in the Federal Register, held three public scoping
meetings throughout the State of North Dakota, and hosted a virtual public
meeting to gather public input on the Draft EIS. Reclamation also established and
updates a webpage for the EIS.

In response to the commenter’s request, Reclamation staff participated in a
conference call with Missouri DNR representatives on August 5, 2020. The
purpose of this call was to allow Missouri DNR staff to discuss their comments
on the draft EIS.

See Response 7-15.

The geographic scope of the analysis is described in the EIS (Chapter 1, section
1.5.1) and as noted in this section, the geographic scope for some resources, such
as aquatic invasive species, is broader, and discussed further, in Chapter 3. The
commenter is incorrect in stating that the EIS does not evaluate the impacts of an
interbasin transfer project but limits the EIS evaluation to a “six-mile pipeline”.
Reclamation would direct the reader to the discussion of alternatives in Chapter 2
and the evaluation of the potential environmental and economic impacts of the
alternatives as described in Chapter 3.

See Response 10-1.

The scope of the EIS is defined by the Purpose and Need as discussed in Chapter
1. See Response 14-4 above.

Reclamation will continue working closely with the Bismarck Regulatory Office of
the Corps, to address Clean Water Act requirements, including 404(b)(1)
compliance for the Project. Integration of these guidelines will occur if an action
alternative is selected and final design begins. Section 408 compliance would not
be necessary for the ENDAWS project, due to ENDAWS authorizing a water
intake and use of the McClusky Canal, not the Missouri River.

As stated in Chapter 3.6.4 Methods, Reclamation contracted with the Corps to
simulate changes in operations of the Missouri River Mainstem System based on
the 2018 Master Manual. Reclamation provided the Corps with estimates of
historic, existing, reasonably foreseeable depletions and potential ENDAWS
Project withdrawals from the Missouri River System for input into the ResSim
Model. Reclamation updated its Missouri River Basin Depletions Database with
historic and existing depletions from 1922 through 2017 for the entire Missouri
River basin. This is 95 years of data which is more than 4 times more than what
the commenter suggests. Output values of the depletions database was provided
to the Corps for this EIS modeling. This Depletions Database is the most
comprehensive analysis available at this time.
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Response 14-10

Reclamation disagrees with the commenter’s statement. A water supply
agreement with the Corps is not required when Reclamation has independent
Congressional authority to construct, or direct the construction of, water supply
projects and withdraw Reclamation-related project water from the Missouri River.
The Missouri River depletions analysis did account of all foreseeable water supply
allocations necessary to provide M&I uses in the Missouri River reservoir system,
see Chapter 3, Section 3.6.5 and Appendix H.

Reclamation disagrees with the commenter’s statement. The U.S. government has
not established rules or regulations regarding the inter-basin transfer of water.
The Secretary of Interior in consultation with the EPA and the U.S. State
Department determine if the proposed risk reduction is sufficient for treaty
compliance. The preferred Biota WTP configuration would ensure a low risk of
Project-related transfer and establishment of invasive species, as documented in
Risk and Consequence Analysis (Appendix F).
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Response 15-2

Response 15-3

Response 15-4

Waters of the Missouri River Basin and the Hudson Bay Basin have been
connected through a constructed interbasin diversion from the St. Mary River to
the Milk River in Montana for more than 100 years as noted in Appendix F.

When comparing the basins as a whole there are differences in aquatic
communities, but these differences cannot be attributed solely to a lack of past
species transfers as the comment suggests. The aquatic community of the
Churchill River at Churchill Manitoba is quite different from the aquatic
community of the Missouri River at St. Louis, Missouri. This is to be expected, as
the tundra and taiga ecosystems in northern Manitoba are very different from
anything found in the State of Missouri. Similarly, there are large differences in the
aquatic communities within each basin due to climate and geography. The aquatic
community of the Madison River in Wyoming (headwaters of the Missouri River)
is very different from the community in the lower Missouri River despite the
existence of a continuous surface water connection between them. Where the
Missouri River Basin and the Hudson Bay Basin are in close proximity to each
other the aquatic communities are marked by their similarities rather than their
differences.

Reclamation is confident the appraisal-level design will achieve the log-
inactivation targets for the respective aquatic invasive species. Conservative
assumptions were made relative to UV transmittance and applied UV dosage
appropriate for a poorer source water quality than is expected from Lake
Sakakawea or Lake Audubon. See the Response7-6 above regarding UV system
and chlorine system initial design values. Bench-scale testing would be used in the
future to refine disinfection system design parameters and optimize sizing. It
would not be used to determine feasibility of the process as the combination of
UV and chlorine of Enhanced Treatment will effectively treat for AlS.

The NAWS project included filtration for the purpose of directly providing
drinking water, not to reduce the risk of transferring invasive species, Drinking
water regulations do not apply directly to this project as explained in Chapter 2,
Section 2.5 and in responses 7-9 and 13-9 above.

Reclamation is aware of the water treatment goals previously shared by the
commenter; however, the United States has not developed water treatment
standards/rules or regulations for water treatment to avoid ecological impacts of
invasive species related to interbasin water transfers. Reclamation used the best
scientific information available to evaluate the potential risks associated with the
transfer of invasive species and the most current information regarding water
treatment technologies to develop alternatives evaluated in the EIS. As stated in
the EIS (Section 2.5), drinking water standards provide an appropriate framework
for evaluating the efficacy of the proposed control systems for removal or
inactivation of potentially invasive species. There are no accepted or regulatory
standards in the United States for control of AIS introduction through interbasin
water transfers, but technical analyses like those completed for the EIS can help
inform decision makers.
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Reclamation disagrees with the commenter’s opinion that the Draft EIS and
Appendix F acknowledge that only options 3 & 4 provide a multibarrier approach
against the aquatic invasive species transfer. While the term ‘multibarrier’ is used
to describe these options in section 5.7.3 and 5.7.4 of Appendix F, this does not
infer, nor does it negate other statements throughout Appendix F that describe
each of the biota water treatment plant options as combinations of treatment
processes designed to further reduce the project-related risk of aquatic invasive
species transfer. Figure 5-1 clearly show a combination of treatment processes, or
a ‘multibarrier’ approach, of the four biota water treatment plant options
evaluated. The text above this figure states, “As the biota treatment options
progress, additional levels of treatment capabilities are added”. Then section 5.2
through 5.5 go into detail, describing each treatment process included in the
different options and how each process targets different taxonomic groups
and/or specific species of concern. Each option is a multibarrier approach. The
EIS (Section 2.3.7) describes the biota water treatment plant options as
‘incrementally adding water treatment technologies to target different types of
pathogens and biota, and increasing the level of protection with each option.”

See Responses 7-16, 10-12, and 10-14.

Reclamation respectfully disagrees with the commenter’s statements regarding the
adequacy of the risk and consequence analysis of aquatic invasive species. As
stated in the Risk and Consequence Analysis (Appendix F) and Chapter 3 (section
3.2) there are numerous existing pathways through which aquatic invasive species
could be transferred from one basin to another. The EIS and Appendix F provide
information on these various transfer pathways; existing pathways and the EIS
alternatives. As noted by the commenter, the EIS discusses the comparison of the
No Action alternative to the existing pathways, along with the evaluation of the
action alternatives in comparison to the No Action alternative. The analysis does
not ‘conflate the risk of AIS transfer posed by its no action and action
alternatives’ as the commenter asserts.

As stated in the EIS, the risks of a biological invasion vary among species and
transfer pathways. The consequences of an invasion vary by species, but not by
transfer pathway. An example of this is the invasion of zebra mussels in Lake
Winnipeg. This invasion may have occurred through any of several different
pathways, but the consequence will be the same regardless of which pathway was
responsible.

The commenter’s desire for Reclamation to ‘accurately isolate and assess the risk
of AIS transfer that ENDAWS would present’ is very difficult if not impossible
due to the uncertainties associated with such an analysis (Section 3.2.6 of the EIS
and Appendix F, Section 3.0). The lack of comprehensive species distribution
information represents an uncertainty that reduces the ability to identify the most
likely sources of introduction, characterize the risk of these transfer mechanisms,
and predict the potential impacts of aquatic invasive species establishment.

The design of each of the Biota WTP options was based on the source water data
available. The appraisal-level design of the disinfection system assumes a
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relatively poor source water quality (i.e., turbidities of 20-50 NTU and an
associated 70-percent UV transmittance level). See Response 7-6 above.

See Response 15-7 and 7-6 above.

As stated in the Biota Water Treatment Plant Appraisal-Level Design Engineering
Report (Appendix B), the biota water treatment options were designed at the
appraisal level using the best available information at the time of the analysis. The
appraisal level design process uses the best available information for comparison
purposes. Appendix B also informs the reader that additional data gathering, and
analysis would be part of a future feasibility level engineering and design effort,
pending a decision on this proposed project. Reclamation’s reliance on this
existing water quality data is appropriate under NEPA and consistent with
direction provided within Executive Order 13807. CEQ regulations demand
information of “high quality” and professional and scientific integrity (40 CFR
1500.1, 1502.24). Reclamation believes that meaningful evaluation must be carried
out on the basis of whatever data is available so long as it meets the intent of 40
CFR 1500.1 and 1502.24. Analyses used for the EIS meet the intent for which
they were developed and are in compliance with NEPA.

See Responses 7-6 and 15-7 above.

The $220 million estimated capital cost for conventional treatment equates to a
per gallon capital cost of $2.06 per treated gallon. This is an appropriate capital
cost estimate for a plant of this size (165 cubic feet per second (cfs) or 107 million
gallons per day (mgd)) and for the processes included in the appraisal-level design
based on historical data and representative water treatment facilities’ cost opinions
and bid results.

As is the case in every project, there are other treatment approaches that could be
employed to deliver the desired water quality and level of disinfection. The
Conventional Treatment approach, coupled with UV and chlorine disinfection, is
based on proven processes that have been employed successfully for decades.
Process unit variations to conventional treatment (e.g., direct gravity filtration,
pressure filtration, cloth media filtration, etc.) were discussed in Appendix B as
potential process variations; some could present an opportunity for nominal
reductions of the initial capital investment (e.g., direct gravity filtration and cloth
media filtration) whereas others (e.g., pressure filtration) are expected to have a
higher capital cost than the comparable rapid gravity dual media filtration
currently included in the Conventional Treatment option.

In the Draft EIS, applied UV dosages were assumed to be higher for the
Disinfection and Enhanced Disinfection options (40 mJ/cm?) versus those of the
Conventional and Advanced Treatment options (25 mJ/cm?). The annual
operating and life-cycle costs included in the Draft EIS account for these
variations.

The Draft EIS’s annual chlorine costs for all four treatment options were
computed assuming an applied dosage of 6 mg/L. The assertion chlorine demand
should decrease between Disinfection and Enhanced Disinfection options versus
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those of the Conventional and Advanced Treatment options is correct with the
removal of chlorine-consuming constituents . Realistically, a chlorine dosage
reduction from 1 to 2 mg/L could be realized through sedimentation and/or
filtration in the Conventional and Advanced Treatment Options. A 2 mg/L
reduction in applied chlorine dosage equates to an annual chemical cost reduction
of $217,000 or a 20-year net present value reduction of $4,340,000. This cost
savings represents a 1 percent net present value reduction for Options 3 and 4
and leaves a separation of $246 million between the net present values of
Enhanced Disinfection and Conventional Treatment, with Enhanced Disinfection
being much less costly to implement, operate, and maintain.

The pressure filtration option for NAWS was considered but eliminated due to
it’s its high capital costs with little to no risk reduction when compared to the
other options considered.

Reclamation understands the economic consequences aquatic invasive species can
have as described in Table 3-5 of the EIS and discussed further in Appendix F
and Reclamation’s 2013 Transbasin Effects Analysis. In recognition of this,
Reclamation has included a biota water treatment plant within the Missouri River
Basin as part of the ENDAWS project to further reduce the risk of a project-
related transfer of aquatic invasive species.

Reclamation respectfully disagrees with the commenter’s opinion regarding the
Risk and Consequence Analysis which supports the EIS. The Risk and
Consequence Analysis (Appendix F) is an analysis of the ENDAWS project
alternatives which builds off the robust and independently peer reviewed analysis
of interbasin transfer risks & consequences of aquatic invasive species of concern
(Reclamation 2013) as identified by agencies/stakeholders within the Missouri
River and Hudson Bay basins. The methodology, data, uncertainties, and
conclusions of Reclamation’s 2013 analysis resulted in an overall conclusion of the
independent reviewers that the study was based on the best available science, and
the results and conclusions were supported by that science, given the uncertainties
inherent in the available data and topic knowledge.

As stated in the EIS (section 3.2) the Risk & Consequence Analysis for the EIS
use the same methodologies as the 2013 study and researched new
data/information available from 2012 through the present to update species
distribution information, transfer pathways, assess the risk of transfer, and the
consequences of a transfer (project and non-project related). The commenter
does not provide alternate methodologies or data for Reclamation’s consideration.

As discussed and referenced in the EIS (Chapter 3.2) and in Appendix F, the list
of 39 species of concern evaluated was developed over time with input from
stakeholders, including the Province of Manitoba. The species evaluated represent
seven taxonomic groups of organisms exhibiting a range of sizes and
susceptibilities to chemical and physical variabilities. The broad range of life
histories of these 39 species of concern were evaluated to ensure that the biota
water treatment options evaluated would protect against a variety of species
including unknown and emerging organisms. At the onset of the NEPAS process,
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Reclamation reviewed the list of species of concern and determined the seven
taxonomic groups evaluated were representative of numerous organisms and
directed the consultant to use this list of species of concern in the analysis.
Section 2.2 of Appendix F identifies the data sources used in the analysis.

The commenter asserts that the list of species evaluated is outdated or somehow
insufficient; however, the species discussed in the comment were evaluated in the
Risk and Consequence Analysis and the commenter does not provide the names
or data for additional species recommended for inclusion in the analysis. The
commenter notes that zebra mussels were not present in the Hudson Bay Basin in
2005-2008 when Reclamation’s previous analysis was conducted. Reclamation is
aware of this and the Risk and Consequence Analysis does show the presence of
this organism within the HBB (see Figure 2.3 in Appendix F). The commenter
also notes “...a relatively new occurrence” of whirling disease in the western
portion of the HBB but provides no details or data to support this statement.
Reclamation did evaluate whirling disease (Myxobolus cerebralis) in the Risk and
Consequence Analysis and specifically addressed its fate in the proposed biota
water treatment processes in Chapter 5 of Appendix F. Reclamation included a
summary of the analysis in Chapter 3 of the EIS.

In the development of the Risk and Consequence Analysis, Reclamation focused
on data that could be gathered from publicly available databases from the United
States and Canada, including the Center for Invasive Species and Ecosystem
Health located at the University of Georgia, as discussed in Section 2.2 of
Appendix F. The commenter *...recommends that the biota treatment plant
technology focus on treatment for classes of AIS rather than a specific list of
species...” which is exactly what Reclamation has done. The species evaluated
represent seven taxonomic groups of organisms exhibiting a range of sizes and
susceptibilities to chemical and physical variabilities. The broad range of life
histories of these 39 species of concern were evaluated to ensure that the biota
water treatment options evaluated would protect against a variety of species
including unknown and emerging organisms.

Reclamation evaluated natural and anthropogenic transfer pathways as discussed
in Section 4.2 of Appendix F. These pathways include Inter and Intrabasin
Diversions as discussed in Section 4.2.4 as noted by the commenter. The
commenter acknowledges the interbasin diversion called the Saint Mary River
Diversion and the Milk River Diversion projects, constructed more than 100 years
ago, in direct conflict with their previous comment (Comment 15-1) that the
Missouri River Basin and the Hudson Bay Basin are ‘unique, separate, and
ecologically distinct from one another’. In the discussion of Inter and Intrabasin
Diversions, Reclamation presents factual information about such diversions and
inferences and opinions of the commenter do not require a response.

In the Risk and Consequence Analysis, Reclamation explained that it was relying
on the economic consequence analysis of the previous Transbasin Effects
Analysis to be representative of the types of economic impacts that could be
realized from an AlIS transfer from any pathway. As stated in Section 7 of
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Response 15-18

Response 15-19

Appendix F, the environmental and economic conditions of the HBB have not
appreciably changed since the completion of the Transbasin Effects Analysis and
its conclusions are still considered valid. Reclamation’s reliance on this previous
analysis is appropriate under NEPA and consistent with direction provided within
Executive Order 13807. The commenter is correct in noting the focus of the
economic consequence analysis was on the Lake Winnipeg area; however, the
entire HBB was considered in the analysis and discussed in a more qualitative
manner. Section 7.2 of Appendix F states “...the size of the Hudson Bay Basin
necessitates a limit to the spatial dimensions of the economic analysis. The
estimated impacts on Lake Winnipeg were assumed representative of those water
bodies throughout the HBB that could potentially be affected...”. The
waterbodies of the Hudson Bay Basin would include the Sheyenne River, Lake
Ashtabula and the Red River which are waterbodies noted by the commenter.

In the Risk and Consequence Analysis, Reclamation explained that it was relying
on the economic consequence analysis of the previous Transbasin Effects
Analysis to be representative of the types of economic impacts that could be
realized from an AlIS transfer from any pathway. As stated in Section 7 of
Appendix F, the environmental and economic conditions of the HBB have not
appreciably changed since the completion of the Transbasin Effects Analysis and
its conclusions are still considered valid. Reclamation’s reliance on this previous
analysis is appropriate under NEPA and consistent with direction provided within
Executive Order 13807.

Data provided by the commenter on the economic contribution of recreational
fishing on Lake Winnipeg appears to confirm the information presented in
Reclamation’s Transbasin Effects Analysis, in that recreational fishing remains an
important contributor to the provincial economy. Data used in the economic
assessment of the Transbasin Effects Analysis was obtained from reliable sources
such as Statistics Canada and Canada’s Department of Fisheries and Oceans.
These data were relative to not only recreational fishing at Lake Winnipeg but
expanded beyond that to evaluate other economic sectors such as commercial
fishing, and other angler-related expenditures for Lake Winnipeg and other water
bodies within Manitoba.

The Manitoba Wildlife Federation data presented in the comment is from a
phased study completed over a two-year period. The second phase occurred in
2018; however, the article at the link provided is not dated so the timing of this
research is unknown. The article also does not provide information or links to the
data sources and methodologies used to develop the economic values provided in
the comment, so Reclamation is unable to draw further conclusions about these
data and how it relates to our previous economic impact analysis.

Reclamation apologizes for the Draft EIS mailing to the Director of Manitoba
Water Stewardship did not arrive as intended. The Distribution List has been
updated with the agency’s information included on the commenter’s letterhead.
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Response 16-1
Response 16-2

Response 16-3

See Responses 14-4 and 14-6 above.

Reclamation respectfully disagrees with the commenter’s conclusion the
ENDAWS project would harm people and resources in the lower basin. The
commenter does not provide data or suggest alternative methods of analysis for
Reclamation’s consideration.

As stated in Chapter 3.6.4 Methods, Reclamation contracted with the Corps to
simulate changes in operations of the System based on the 2018 Master Manual.
Reclamation provided the Corps with estimates of historic, existing, reasonably
foreseeable depletions and potential ENDAWS Project withdrawals from the
Missouri River System for input into the ResSim Model. The ResSim Model
depicted river flow at Sioux City, I1A; Omaha, NE; Nebraska City, NE; and
Kansas City, MO due to the additional water supply depletions for the No Action,
Missouri River intake, and McClusky Canal intake alternatives are nearly identical
to each other which is also observed at Gavins Point, the nearest upstream
reservoir.

In comparison of the three intake alternatives to No Project Year 2075, 96
percent of the 89-year historic record having changes less than 1,000 cfs. Changes
less than -1,000 cfs would occur 2 percent of the time and changes greater than
1,000 cfs would occur 2 percent of the time as caused by different flood
evacuation rules being activated at different times or changes to evacuation
service levels. 1,000 cfs was chosen by the Corps as modeling threshold do to the
accuracy of their daily reservoir forecast modeling and river gaging station flow
values and modeling error. See Chapter 3, Section 3.6.6 and Appendix H.

The ResSim Model depicted Gavins Point releases during 1984 when evacuation
rules are triggered at different times of the year for each intake alternative.
Releases under No Action and Missouri River intake (Alt B) scenarios are made to
support navigation until July, when releases are increased to begin evacuating
flood waters. Releases under the McClusky Canal intake alternatives and NP2075
begin flood evacuation releases in June. Because releases were higher under the
McClusky intake and NP2075 scenarios earlier in the year, the releases return to
navigation support during the fall whereas releases under the No Action and
Alternative B scenarios are made to evacuate flood waters.

Reasonably foreseeable tribal water supply and irrigation projects were included as
noted in Appendix H, Table H-2. It is impossible to consider how possible
depletions of an unknown quantity could affect the future water supply of the
Missouri River basin and NEPA does not require agencies to speculate. The
commenter does not provide data to support the comment that the Missouri
River basin has already been overallocated and ENDAWS will further exacerbate
this problem. States along the Missouri River continue to permit water use from
the Missouri River with the best interests of the people of the state. The
ENDAWS project preferred alternative would utilize Reclamation’s existing
North Dakota Water Permit no. 1416 obtained for the Garrison Diversion Unit
Project for the purpose of irrigation, municipal and industrial, fish and wildlife
and recreation.
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Response 16-4 The commenter requests Reclamation change the aquatic invasive species

Response 16-5
Response 16-6
Response 16-7

Response 16-8

assessment to reflect their concerns regarding aquatic invasive species transfer.
The commenter does not specify their concerns; therefore, Reclamation cannot
respond other than to state that Reclamation has conducted a science-based
analysis of the transfer risk of the natural and anthropogenic pathways by which
aquatic invasive species can be transferred and has evaluated the potential
consequences that could result from a transfer and establishment of aquatic
invasive species, regardless of the means by which it was transferred.

The commenter also requests including the costs associated with construction and
ongoing maintenance of treating the water to further reduce the risk of transfer of
aquatic invasive species in the Executive Summary (ES.9.1). Reclamation decided
not to include cost tables for any of the alternatives or biota water treatment plant
options in the Executive Summary due to the complexity of the combination of
alternatives/options analyzed in the EIS; as well as the limitation of an executive
summary to provided the explanation of components and assumptions included
in the development of such costs. However, in ES.7 of the Executive Summary,
Reclamation does briefly describe the Biota water treatment plant options and
directs the reader to Chapter 2 and Appendix B for details and descriptions of the
cost estimates for construction costs and operation, maintenance and replacement
Costs.

See Response 7-15.
See Response 14-7.

Reclamation’s scope of the Missouri River depletion analysis included the entire
Missouri River basin to the confluence with the Mississippi River. Reclamation
updated the historic, existing, reasonably foreseeable depletions for the entire
Missouri River basin. The Corp’s ResSim Model depicted river flows from the
Missouri River headwaters to downstream of the 6 mainstem reservoirs including
Sioux City, IA; Omaha, NE; Nebraska City, NE; and Kansas City, MO.

As stated in Chapter 3 Section 3.6.6, Appendix H, and the Corps 2020 Simulation
Scenarios Technical Report, the No Action and the action alternatives were nearly
identical in the modeling outputs from Gavins Point and flows at the downstream
river gages including Sioux City, lowa; Omaha, Nebraska; Nebraska City,
Nebraska; and Kansas City, Missouri. Since the simulation model did not indicate
a difference between No Action and the action alternatives, Reclamation
determined the impacts of the action alternatives on the Mississippi River were
not a substantive issue to address.

Reclamation’s action to notify the public at the onset of the preparation of the
EIS, as well as the distribution of the Draft EIS for public review and comment
complied with the provisions of NEPA and Executive Order 13807. Reclamation
provided multiple press releases in local and regional publications, mailed scoping
letters, published required Notices in the Federal Register, held three public scoping
meetings, and hosted a virtual public meeting to gather public input on the Draft
EIS. Reclamation also established and updates a webpage for the EIS.
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Reclamation respectfully disagrees with the commenter’s statements regarding the
ENDAWS diversion could harm commercial navigation and other industries
downstream on the Missouri River. Reclamation partnered with the U.S. Army
Corps of Engineers on the evaluation of potential impact to the Missouri River
and related resources. The results of this analysis are presented in Chapter 3 and a
summary of the methods and data used in the analysis are provided in Appendix
H. The technical report prepared by the Corps of Engineers (Missouri River
Mainstem HEC-ResSim Modeling for the ENDAWS EIS: Final Mainstem Missouri River
Reservoir simulation Scenarios Technical Report) is included as a supporting document
and is available on Reclamation’s webpage. Since the No Action and action
alternatives are nearly identical in the modeling outputs, specifically from Gavins
Point and the downstream river gages including Sioux City, lowa; Omaha,
Nebraska; Nebraska City, Nebraska; and Kansas City, Missouri, there would be
no measurable difference to further evaluate relating to impacts to the lower
Missouri River flows, navigation service flow and navigation season length.

The commenter does not provide data or suggested methodologies for
Reclamation’s consideration.

Response 16-9  See Response 10-1.
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Response 17-1

Response 17-2
Response 17-3

Response 17-4

Reclamation respectfully disagrees with the commenter’s statement that the
ENDAWS project would reduce downstream flow support to industries.
Reclamation partnered with the U.S. Army Corps of Engineers on the evaluation
of potential impact to the Missouri River and related resources. The results of this
analysis are presented in Chapter 3 and a summary of the methods and data used
in the analysis are provided in Appendix H. The technical report prepared by the
Corps of Engineers (Missouri River Mainstem HEC-ResSim Modeling for the
ENDAWS EIS: Final Mainstem Missouri River Reservoir simulation Scenarios Technical
Report) is included as a supporting document and is available on Reclamation’s
webpage. Since the No Action and action alternatives are nearly identical in the
modeling outputs, specifically from Gavins Point and the downstream river gages
including Sioux City, lowa; Omaha, Nebraska; Nebraska City, Nebraska; and
Kansas City, Missouri, there would be no measurable difference to further
evaluate relating to impacts to the lower Missouri River flows, navigation service
flow and navigation season length

See Response 7-15.

Reclamation’s scope of the Missouri River depletion analysis included the entire
Missouri River basin. Reclamation updated the historic, existing, reasonably
foreseeable depletions for the entire Missouri River basin. The Corp’s ResSim
Model depicted river flows downstream of the 6 mainstem reservoirs including
Sioux City, IA; Omaha, NE; Nebraska City, NE; and Kansas City, MO.

As stated in Chapter 3 Section 3.6.6, Appendix H, and the Corps 2020 Simulation
Scenarios Technical Report, the No Action and the action alternatives were nearly
identical in the modeling outputs from Gavins Point and flows at the downstream
river gages including Sioux City, lowa; Omaha, Nebraska; Nebraska City,
Nebraska; and Kansas City, Missouri. Since the simulation model did not indicate
a difference between No Action and the action alternatives, Reclamation
determined the impacts of the action alternatives on the Mississippi River were
not a substantive issue to address.

Reclamation’s action to notify the public at the onset of the preparation of the
EIS, as well as the distribution of the Draft EIS for public review and comment
complied with the provisions of NEPA and Executive Order 13807. Reclamation
provided multiple press releases in local and regional publications, mailed scoping
letters, published required Notices in the Federal Register, held three public scoping
meetings, and hosted a virtual public meeting to gather public input on the Draft
EIS. Reclamation also established and updates a webpage for the EIS.
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