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Abstract

The Three Affiliated Tribes (TAT) representing the Mandan, Hidatsa, and Arikara Nation (MHA
Nation) is a sovereign Indian nation with inherent powers of self-government. The MHA Nation
has requested that United States Department of the Interior (DOI)-Bureau of Indian Affairs (BIA)
accept 468.39 acres of land into trust status for the Tribes. This land is located within the Fort
Berthold Indian Reservation boundaries. The land proposed to be taken into trust is located in the
northeast corner of the Fort Berthold Indian Reservation along the south side of North Dakota
Highway 23, about 2 miles west of the turnoff to Makoti, North Dakota in Sections 19 and 20 of
Township 152 North, Range 87 West.

The MHA Nation proposes to construct and operate a new 13,000 barrel (bbl) of production per
day clean fuels refinery and grow hay for buffalo on the Fort Berthold Indian Reservation located
near Makoti, North Dakota. The MHA Nation would own the refinery. The proposed facility
would refine synthetic crude oil from Canada into gasoline and diesel fuels. The MHA Nation has
also applied to the U. S. Environmental Protection Agency (EPA) for a Clean Water Act (CWA),
National Pollutant Discharge Elimination System (NPDES) wastewater discharge permit for the
refinery. The refinery would be considered a “new source” under the NPDES permit regulations.



Preface

his document follows the format established in the National Environmental Policy Act’s

(NEPA) regulations (Title 40 Code of Federal Regulations (CFR) Parts 1500 to 1508). The
following paragraphs outline information contained in the chapters and appendices so readers
may find the areas of interest without having to read the entire document.

>

Summary: contains a short, simple discussion to provide the reader and the decision
makers with a sketch of the more important aspects of the Environmental Impact
Statement (EIS). The reader can obtain additional, more detailed information from the
text of the EIS.

Chapter 1 — Purpose and Need: identifies and describes the purpose of and need for
the proposed action, decisions to be made by the agencies, their roles and
responsibilities, the NEPA process, and other permits required.

Chapter 2 — Public Participation, Issue Identification, and Alternatives: describes the
public participation process, including the scoping and issue identification processes,
the Proposed Action, the significant or key issues associated with the Proposed Action,
and alternatives, including the no action alternative. The agencies developed action
alternatives that meet the purpose and need in response to one or more of the key issues.
Alternatives considered but eliminated from detailed consideration are identified along
with the rationale for excluding them from the analysis. This chapter also provides a
comparative analysis of the environmental effects of the alternatives to provide a clear
basis of choice among options for the decision maker and the public.

Chapter 3 — Affected Environment: describes the present condition of the
environment that would be affected by implementation of the proposed action or any
action alternative.

Chapter 4 — Environmental Consequences: describes the probable direct, indirect, and
cumulative effects to the human environment that would result from implementing the
Proposed Action or alternatives. The discussion also addresses the short-term uses
versus long-term productivity, unavoidable impacts, and irreversible or irretrievable
impacts. Mitigation measures for the proposed project are identified.

Chapter 5 — Consultation with Others: identifies the agencies, companies, and
organizations consulted, as well as the cooperating agencies.

Chapter 6 — Preparers and Contributors: identifies the people involved in research for,
writing, and internal review of the Draft EIS.

Chapter 7 — Distribution and Review of the Draft EIS: lists the agencies,
organizations, and individuals who received a copy of the Draft EIS.

Chapter 8 — Glossary: describes the technical terms used in the Draft EIS.
Chapter 9 — References Cited: lists the references cited in the Draft EIS.

Index: contains cross references and identifies the pages where key topics can be
found.

Appendices: contain technical and non-technical information that is important to full
comprehension of the NEPA analysis, but that was too long to be included in the
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primary chapters. Appendices D and E include new information developed since the
Draft EIS (DEIS).

Technical Reports: contain technical information associated with air emissions,
hazardous waste, wetlands, water resources, etc. These reports are not in the Final EIS
(FEIS); however, the reports are included on the CD-ROM enclosed with the FEIS
document. The reports are also available online or upon request.
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Acronyms and Abbreviations

23B
24C
24E
49B
S4E
AADT
ABTU
AMSL
API
APLIC
AQRV
ATSDR

BART
bbl
BIA

BMP
BoB
BPSD
C5+
CAA
CEQ
CFR
cfs
CO
C.P.R.
CWA
DAF
DEA
DEIS
DIB
DOI
EIS
EJ
EPA
ESA
FAA
FAC
FACU

Williams-Zahl Loams (3—6% slopes)
Williams-Zahl Loams (6-9% slopes)
Zahl-Williams Loams

Manning Sandy Loam

Wabek Loam

Annual Average Daily Traffic
Aggressive Biological Treatment Unit
Above Mean Sea Level

American Petroleum Institute

Avian Power Line Interaction Committee
Air Quality Related Values

Agency for Toxic
Disease Registry

Best Available Retrofit Technology
Barrels

Substances and

U.S. Department of Interior, Bureau of
Indian Affairs

Best Management Practices
Bowbells-Tonka Loams

barrels per stream day

Pentanes

Clean Air Act

Council on Environmental Quality
Code of Federal Regulations

cubic feet per second

Carbon Monoxide

Canadian Pacific Railway

Clean Water Act

Dissolved Air Flotation
Diethanolamine

Draft Environmental Impact Statement
Deisobutanizer

Department of the Interior
Environmental Impact Statement
Environmental Justice

U.S. Environmental Protection Agency
Endangered Species Act

Federal Aviation Administration
Facultative

Facultative Upland
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FACW
FAR
FWS
gpm
FEIS
FIP
FRP
gpd
H,S
HAPET

HAP
HC

HF
HMTA
HWCP
HWMU
iC4
iC4=
iC8
iC8=
IHS
IPCC

IRA
LP
LQG
LTU
LW
MCL
MDU
mg/L
MHA
Nation

Facultative Wetland

Federal Acquisition Regulations

U. S. Fish and Wildlife Service
gallons per minute

Final Environmental Impact Statement
Federal Implementation Plan

Facility Response Plan

gallons per day

Hydrogen Sulfide

Habitat
Team

and Population Evaluation

Hazardous Air Pollutants
Hydrocarbon

Hamerly Loam

Hazardous Materials Transportation Act
Hazardous Waste Contingency Plan
Hazardous Waste Management Unit
Isobutane

Isobutylene

Iso-octane

Iso-octene

Indian Health Services

Intergovernmental Panel on Climate
Control

Indian Reorganization Act of 1934
Liquefied Petroleum

Large Quantity Generator

Land Treatment Unit

Lostwood Wilderness

Maximum Contaminant Level
Montana Dakota Utilities
milligrams per liter

Mandan, Hidatsa,
Nation

and Arikara

MMSCFD million standard cubic feet per day

MOU

MStP
&SSM

MW

Memorandum of Understanding

Minneapolis, St. Paul, and Sault

Ste. Marie

megawatt

NAAQS National Ambient Air Quality Standards
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Acronyms and Abbreviations

nC4 Normal Butane
NDDH  North Dakota Department of Health

NDDOT North Dakota
Transportation

NDSWC North Dakota State Water Commission
NEPA  National Environmental Policy Act
NESHAP National Emission Standards for HAPs

Department of

NH? Ammonia

NHT Naphtha Hydrotreater

NO, Nitrogen Dioxide

NOI Notice of Intent

NOx Oxides of Nitrogen

NPDES National Pollutant Discharge
Elimination System

NSPS New Source Performance Standards

NSR New Source Review

NWI National Wetland Inventory

OBL Obligate

ODEQ Oregon Department of Environmental
Quality

OSHA  Occupational ~ Safety and  Health
Administration

PA Parnell Silty Clay Loam

PCB Polychlorinated Biphenyls

PGA Peak Ground Acceleration

PLS Pure Live Seed

PM, s Particulate  Matter less than 2.5
micrometers in diameter

PM,, Particulate  Matter less than 10
micrometers in diameter

PNA Polynuclear Aromatics

PPR Prairie Pothole Region

PSA Pressure Swing Adsorption

PSD Prevention of Significant Deterioration

RCRA  Resource Conservation and Recovery Act

RfC Chronic Reference Concentration
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ROD
ROW
SAR
SDWA
SHPO
SMR
SO,
SPCC

SQG
SRP

SWPPP
SWMU

SWS
TAT
TDS
TIH
TMDL
TPO
TRNP
TSD
UIC
USACE
U.S.C.
USGS
UST
VOC
WI1B
Wwi1C
WRP
WWTP
WWTU

ZmC
pg/m’

Record of Decision

Right-of-Way

Sodium Adsorption Ratio

Safe Drinking Water Act

State Historic Preservation Officer
Steam Methane Reformer

Sulfur Dioxide

Spill  Prevention,
Countermeasure

Control, and

Small Quantity Generator
Sulfur Recovery Plant
Storm Water Pollution Prevention Plan

Solid Waste Management Unit, RCRA
definition

Sour Water Stripper

Three Affiliated Tribes

Total Dissolved Solids
Toxic-by-Inhalation

Total Maximum Daily Load
Tribal Preservation Officer
Theodore Roosevelt National Park
Treatment, Storage, and Disposal
Underground Injection Control
U.S. Army Corps of Engineers
U.S. Code

U.S. Geological Survey
Underground Storage Tank
Volatile Organic Compound
Williams Loam (4—6% slopes)
Williams Loam (3—6% slopes)
Water Recycle Plant

Wastewater Treatment Plant

Waste Water Treatment Unit, RCRA
definition

Zahl-Max Loams
micrograms per cubic meter
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he Three Affiliated Tribes (TAT) (Mandan, Hidatsa, and Arikara Nation [MHA Nation])

propose to construct and operate a new 13,000 barrels (bbl) per day clean fuels refinery and
grow hay for buffalo on the Fort Berthold Indian Reservation (Reservation) located near Makoti,
North Dakota. The MHA Nation would own the refinery. The proposed facility would refine
synthetic crude oil from Canada into gasoline and diesel fuels.

On February 5, 2003, the MHA Nation voted to purchase the land for the proposed refinery and
for additional forage crops. The MHA Nation purchased 468.39 acres to be used for economic
development to benefit its members. The refinery would be sited on 190 acres of the property and
the remaining agricultural acreage would be used to grow hay for buffalo on the Reservation. The
buffalo would not be located at the site. The proposed location is in the northeast corner of the
Reservation and Ward County. Following the purchase of the property, the MHA Nation
requested that the United States Department of the Interior (DOI)-Bureau of Indian Affairs (BIA)
accept the property into trust status. The MHA Nation has also applied to the United States
Environmental Protection Agency (EPA) for a Clean Water Act (CWA) wastewater discharge
permit for the refinery.

As a general matter, federal agencies, such as BIA and EPA, must comply with the National
Environmental Policy Act (NEPA), including preparation of an environmental impact statement
(EIS) before undertaking any major federal actions that may have a significant effect on the
human environment. As Co-Lead agencies, the BIA and EPA have prepared this EIS to analyze
the environmental impacts of the following federal decisions:

»  Whether the BIA should accept the 468.39 acre parcel into trust for the purposes of the
MHA Nation’s proposal to construct and operate a clean fuels petroleum refinery and to
produce buffalo forage;

»  Whether EPA should issue a CWA National Pollutant Discharge Elimination System
(NPDES) permit for the process water discharges associated with operation of the
proposed refinery.

The MHA Nation is assisting with the preparation of the EIS as a Cooperating Sovereign Nation.
The U.S. Army Corps of Engineers (USACE) is a cooperating agency in the preparation of the
EIS. The USACE may also use the EIS in deciding whether to issue a Section 404 permit under
the CWA for construction of the refinery. The purpose of this document is to inform the public
and government agencies about the potential environmental impacts of the proposed project and
alternatives. The EIS also includes mitigation measures and identifies the environmental
regulations that would apply to the facility.

Summary — Alternatives Analyzed in the EIS

The EIS analyzes the combined environmental impact of the project proponent’s proposed
construction action (Alternative 1) and the proponent’s proposed effluent discharge action
(Alternative A). The remaining construction alternatives (Alternatives 2-5) and effluent discharge
alternatives (Alternatives B, C & D) are discussed in comparison to the combined Alternatives 1
and A analysis for each resource area or issue analyzed in the EIS. The alternatives are
summarized below:
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Proponent’s Proposed Actions

»  Alternatives 1 and A referred to as the “Proposed Actions” include the MHA Nation’s
proposal that BIA accept the land into trust for the petroleum refinery and buffalo
forage, and that EPA issue an NPDES permit for effluent discharges associated with
operation of the refinery.

Construction Alternatives

»  Alternative 2 — Accept the land into trust without construction of the proposed refinery;

»  Alternative 3 — (DOI Preferred Alternative) Construction of the proposed refinery
without accepting the land into trust;

»  Alternative 4 — Modification of Alternative 1 proposal was developed to reduce impacts
to wetlands and revise the design of the proposed refinery to reduce regulatory
requirements under the Resource Conservation and Recovery Act (RCRA) (hazardous
waste control law); and

»  Alternative 5 — No action.

Effluent Discharge Alternatives

»  Alternative A — (EPA Preferred Alternative) Discharge of effluent through an NPDES
permit;

»  Alternative B — Partial discharge of effluent through an NPDES permit and partial
discharge of effluent through irrigation;

»  Alternative C — Effluent discharge to an Underground Injection Control (UIC) Class I
well; and;

»  Alternative D — No action. Under this alternative, EPA would not issue any permits for
the discharge of effluents from the proposed refinery.

Agencies’ Preferred Alternatives

On the basis of the analysis documented in the EIS, the comments received during the public
comment period on the DEIS, and other record documents, the DOI and EPA have selected
preferred alternatives for the agencies’ respective actions. It should be noted that the decision to
build and operate the refinery rests with the MHA Nation.

DOI

The DOI' has identified its preferred alternative as Alternative 3. In Alternative 3, DOI would not
place the land into trust status and the refinery could be constructed by the Tribes. DOI
recommends that the design of the refinery, if constructed, be modified consistent with
Alternative 4. The construction and operation of the proposed oil refinery does not depend on the
land being held in trust by the United States.

" On April 3, 2008, the Assistant Secretary for Indian Affairs at the Department of Interior assumed the lead for the
decision to approve or reject the Three Affiliated Tribes’ application for placement of lands in trust for a clean fuels
refinery. The application for placement of lands in trust was made to the BIA, Great Plain Region.
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As discussed in this FEIS, it is anticipated that there would be spills and leaks of refinery
products, and that over time it is expected that there would be some contamination of soil and
ground water immediately underneath the refinery site. It is DOI policy to minimize the potential
liability of the Department and its bureaus by acquiring real property that is not contaminated.
See 602 Departmental Manual 2 (4). The Alternative that is most consistent with this policy is
Alternative 3.

EPA

The MHA Nation will be deciding whether to build and operate the refinery. If the proposed
refinery is constructed, EPA has identified its process water discharge preferred alternative as
Alternative A, the issuance of an NPDES permit for effluent discharges associated with the
refinery.

If the refinery is constructed, EPA recommends implementation of the modified refinery design
as described under Alternative 4. Alternative 4 was developed to reduce impacts to wetlands and
to utilize tanks instead of surface impoundments for wastewater collection and treatment. EPA
also recommends that the mitigation measures developed for Alternative 4, including ground
water monitoring and financial assurance, be implemented by the Tribes.

Upon completion of the wait period for this EIS, the Agencies will issue their final decisions.
Each agency will prepare a Record of Decision (ROD), specifying the Agencies’ respective
decisions, the alternatives considered, and stating whether all practical means to avoid or
minimize environmental harm from the alternative selected have been adopted or why such
measures were not adopted. The RODs can be issued no sooner than 30 days following the
publication of the Notice of Availability of the FEIS in the Federal Register.

Public Involvement and Areas of Concern

In September 2003, the MHA Nation held a series of informational meetings throughout the
Reservation to describe the Tribes' Proposed Actions and answer questions. Formal scoping for
the NEPA analysis of the proposed refinery began on November 7, 2003 with the publication of
the Notice of Intent (NOI) to prepare an EIS in the Federal Register. Comments and issues
identified in the scoping process were compiled in a draft scoping report and made available to
the public for review and comment on October 1, 2004. A public hearing was also held on
November 9, 2004 to solicit public comment on the draft scoping report and any additional
concerns regarding the environmental review of the proposed refinery.

On June 29, 2006, BIA and EPA announced the availability of the DEIS and the start of the
public comment period. BIA and EPA held seven public hearings on the DEIS in Twin Buttes,
White Shield, Parshall, Mandaree, New Town, and Makoti, North Dakota between July 31 and
August 5, 2006. The public comment period closed on September 14, 2006. During the public
comment period, BIA and EPA received 31 letters and 20 comment cards. Sixty-five people
testified at the seven public hearings on the DEIS. Some of the main issues raised during the
public comment period include concerns regarding: air quality, human health, environmental
performance of the proposed refinery, funding for cleanup, and regulatory requirements for
environmental monitoring and performance.
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The Agencies response to comments is provided as Appendix E of the Final EIS (FEIS).
Individual comment letters and public testimony are included in the FEIS on CD-ROM as
Appendix F. Paper copies of the information are available upon request.

Environmental Issues Summary

This EIS analyzes the environmental impacts associated with the construction, operation and
closure of the proposed MHA Nation refinery and production of buffalo forage. The EIS
identifies the environmental impacts that are likely to occur as a result of the project. Mitigation
measures have been developed, as described in the EIS, to reduce, control or eliminate many
environmental impacts. The facility will also require several permits which will further limit
environmental impacts.

The refinery construction alternatives, Alternatives 1, 3 and 4, would be combined with one or
more of the wastewater disposal Alternatives A, B or C. Facilities that would be common to all of
the refinery construction alternatives are: a tank farm to store synthetic crude and refinery
products, the refining units, a loading area for trucks and railcars, a wastewater treatment plant
(WWTP), fire water storage ponds, an administration building, a synthetic crude pipeline from
the refinery site to an existing pipeline several miles north of the proposed site, natural gas
pipeline and power line. With regard to the non-construction alternatives, Alternatives 2 and 5,
the environmental impact would be the same as the existing conditions. The lands would remain
in agricultural use.

The potential environmental impacts associated with the refinery are expected to vary depending
upon the construction alternative selected for the refinery and the selected effluent discharge
alternative. A brief discussion of the types of environmental impact is analyzed in the EIS is
summarized below.

Ground water, Soils and Spills

»  Ground water occurs beneath the refinery site. Ground water is in the underlying
material called “till” which was deposited by glaciers in an approximately 100-foot
thick layer. Ground water generally moves slowly in till layers due to low permeability.
Depth to water in the till aquifer typically ranges from 5-15 feet. Ground water in the
till appears to flow toward the southwest at about 0.4 to 2.4 ft/year. Ground water also
occurs in the Ft. Union Formation, which underlies the till and the Fox Hills Formation
which underlies the Ft. Union Formation.

» It is anticipated that there would be spills and leaks at the proposed refinery facility.
Almost all refineries and other petrochemical facilities such as gas stations eventually
have spills and leaks. The majority of spills and leaks would be completely contained
within the facility and would not impact the environment. However, over time, it is
expected that there would be some contamination of soils and ground water
immediately underneath the refinery site due to leaks and spills. The contamination
would remain generally within the refinery site unless a major spill occurred or a series
of spills and leaks occurred over time.

»  Areas within the refinery storing synthetic crude or refinery products would be required
to be lined and have secondary containment (e.g., berms) to hold the entire contents of
storage tanks. Areas with a high potential for spills such as the loading area for trucks
and railcars would also be paved and curbed which should contain most spills.
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Due to the shallow depths to water, ground water resources in proximity to the refinery
could be affected by leaks and spills. Adverse impacts to ground water withdrawn by
individual well users and public supply systems are not anticipated, except for the well
that was at the existing farmhouse. Since the DEIS was published, that well has been
decommissioned. Other individual wells are not anticipated to be impacted because of
the relatively low permeability of the till underlying the refinery site. The next closest
farmstead is 1/3 of a mile from the proposed refinery site.

Communities in the area such as Makoti and Plaza located three and five miles from the
proposed refinery, respectively, use ground water as a source of drinking water.
However, these communities use either the Fox Hills-Hell Creek or buried valley
aquifers. Water quality in these aquifers are not expected to be impacted by the
proposed facility because the buried valley aquifers do not occur in the vicinity of the
refinery and the depth to the top of the Fox Hills —Hell Creek aquifer is more than 1,000
feet beneath the proposed refinery location. If the alternative for wastewater disposal
through an underground injection well is selected (Alternative C), the injection zone
would be required to be below any aquifer that could be used for drinking water.

Water supply for the refinery would be from a combination of sources including the
Fox Hills-Hell Creek aquifer, recycled water from the refinery and run-off collected
from the site. If the refinery uses the Fox Hills-Hell Creek aquifer for the majority of its
water supply, there may be localized draw down in the aquifer.

Surface Water

>

The site is located in the headwaters of a small unnamed tributary of the East Fork of
Shell Creek which is tributary to Lake Sakakawea. With regard to effluent discharge
Alternatives A and B, stormwater and treated wastewater from the refinery would be
discharged at the surface. For Alternative C, only stormwater would be discharged at
the surface and process water would be discharged through an underground injection
well.

The proposed refinery construction alternatives would need surface water discharge
permits (NPDES) for stormwater discharges and depending on the effluent discharge
alternative selected, for wastewater discharges. EPA will be using this EIS to assess the
environmental impact of EPA’s future decision to issue or not issue a surface water
discharge permit to the proposed refinery. Treated wastewater discharges from the
facility would cause minor changes in existing water quality. The proposed NPDES
permit would require that wastewater discharges be protective of aquatic life, drinking
water, agriculture and wildlife uses. No NPDES permits would be needed for the non-
construction alternatives and water quality would remain the same as existing
conditions.

Construction and operation of the proposed refinery would change the quantity and
flow pattern of the drainage from the site. The paving/hardening of the refinery site
would increase runoff and reduce infiltration. If the refinery collects most of the runoff
for use as water supply, there would be less water flow from the site for the majority of
storm events.
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Solid and Hazardous Waste

>

The proposed refinery would operate as a large quantity generator (LQG) of hazardous
waste under the Resource Conservation Recovery Act (RCRA). The facility, through
the RCRA generator regulations, would be required to transport the waste to approved
hazardous waste facilities for the treatment and disposal of the waste. Many of the
waste streams from refineries are specifically listed under the RCRA regulations as
hazardous wastes.

All refinery construction alternatives, except for the combination of Alternatives 4 and
A, could also be a Treatment Storage and Disposal (TSD) Facility under RCRA. The
facility would likely or potentially need to obtain a TSD permit from EPA for any of
these alternatives. The TSD permit includes requirements for monitoring, financial
assurance, inspections and facility closure plans.

With regard to solid waste, the facility would be required to comply with EPA “Criteria
for Classification of Solid Waste Disposal Facilities and Practices” at 40 Code of
Federal Regulations (CFR) Part 257, as appropriate.

Vegetation, Wetlands

>

>

The portion of the site that would be used for the proposed refinery would be changed
from an agricultural to industrial use.

Both jurisdictional and non-jurisdictional wetlands exist on the proposed refinery site.
Jurisdictional wetlands are those wetlands which are considered to be waters of the U.S.
for purposes of the CWA. Non-jurisdictional wetlands are waters that are not subject to
CWA jurisdiction.

The USACE determined one wetland, which covers 11.7 acres in the northwest corner
of the site, to be subject to CWA jurisdiction. According to the initial site plan
(Alternative 1), 0.5 acres of the jurisdictional wetland would be filled by the proposed
refinery. An alternative site plan (Alternative 4) has been developed in part to reduce
filling of jurisdictional wetlands to 0.1 acres. A CWA Section 404 permit for the
discharge of dredged or fill material would be needed from the USACE prior to
construction.

The jurisdictional wetland would be impacted by the proposed refinery. Changes in the
quality and quantity of water flowing into this wetland would change the hydrology and
vegetation in the wetland.

Non-jurisdictional wetlands would also be impacted during construction of the refinery.

Any filling of wetlands would be mitigated by the creation or restoration of additional
wetlands.

Wildlife, Threatened and Endangered Species

>

The United States Fish and Wildlife Service (FWS) expressed concerns about potential
effects to the threatened piping plover and endangered whooping cranes from landing
on open water areas in the refinery wastewater treatment facilities or colliding with
overhead power lines. Mitigation measures have been developed to discourage birds
from using ponds within the refinery site, including adding netting to prevent birds from
landing in open tanks or ponds with oily wastewater and placing cobbles on the side
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slopes of the constructed ponds to discourage plovers from nesting. Electrical
transmission lines would be constructed to minimize collision and electrocution risks to
birds

Transportation

>

The refinery would increase traffic on local roads and on the rail line. With the
shipment of refinery products, there would be an increased probability of petroleum
products spills along the pipeline corridor, transportation corridors and the rail line.

Air Quality

>

Air emissions from the refinery would be minor. Potential air emissions have been
modeled; demonstrating that the proposed facility would not cause any exceedances of
the National Ambient Air Quality Standards (NAAQS) or Prevention of Significant
Deterioration (PSD) increments. At this time, EPA has determined that no Clean Air
Act (CAA) PSD pre-construction permit would be required for the facility because the
total quantity of air pollutants emitted throughout the year by the refinery are less than
the regulatory threshold. The requirement for the refinery to apply for an operating
permit within 12 months of commencing operation was triggered by the promulgation
of News Source Performance Standards -- 40 CFR Part 60, Subpart GGGa on
November 16, 2007.

Human Health

>

With proper operation of the refinery, potential impacts to human health are anticipated
to be negligible to the general public. Pollutants or materials which would be of concern
to public health would be contained within the refinery, treated to nontoxic levels or
disposed of at approved hazardous waste facilities.

During the operation of the proposed clean fuels refinery, releases of various chemicals
and hazardous materials during refinery operations are the most significant concern for
impacts to human health. Transporting, handling, storing, and disposing of chemicals
and hazardous materials inherently pose a risk of a release to soil, ground water, air,
surface water, and sediment. Numerous regulatory programs would be implemented at
the proposed facility to prevent or control potential releases such as the emergency
response planning, oil spill response planning and containment measures, NPDES
permits, RCRA, and Occupational Safety and Health Administration (OSHA)
requirements.

In the remote event of a catastrophic spill or fire, there could be emissions from the
facility that would be of concern to public health in the immediate area of the refinery;
however, there are currently no residences or businesses located in the immediate area
of the refinery site that would remain occupied once refinery operations commenced.

The air modeling analyses show that the potential impacts of hazardous air pollutants
(HAP) would be below levels of concern to human health through both direct inhalation
and food chain pathways outside of the proposed refinery site process area.

Epidemiological and toxicological studies, as discussed in Chapter 4 of the EIS, did not
observe any increases in health effects for people living near petroleum refineries. One
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occupational health study observed increased rates for one type of cancer for workers in
the petrochemical industry.

Environmental Justice, Socioeconomics

>

EJ concerns that are raised in the EIS include many of the issues addressed above, such
as air pollution emissions, discharge of pollutants into surface waters and ground water,
and hazardous waste generation. The EIS also addresses socioeconomic effects of
constructing and operating a new refinery.

Economic benefits associated with the refinery could increase the quality of life for
members of the MHA Nation. However, negative effects to the quality of life could be
experienced by the communities surrounding the facility due to increases in highway
traffic, noise, and light pollution during construction and operation of the facility.

Major Revisions to the EIS

This section lists the major revisions to the EIS. For more information regarding additional
changes to the FEIS, please see the response to comments in Appendix E.

>
>

Identification of the “preferred” alternatives.

Revised information on air quality impacts and additional information regarding New
Source Performance Standards (NSPS) requirements. See the revised sections on Air
Quality in Chapters 3 and 4 and the revised air technical report available on the
enclosed CD-ROM, on the FEIS website, or upon request. Please also see the
information on air in the response to comments (Appendix E).

Additional human health information analyzed regarding potential impacts from
petroleum refineries and human health in general project area. See the revised section
on Human Health in Chapter 4, Agency for Toxic Substances and Disease Registry
(ATSDR) correspondence in Appendix D and the ATSDR and Qualitative and
Quantitative Human Health Risk Assessment Technical Reports. Please also see the
information on human health in the response to comments (Appendix E).

Revised EJ Analysis, 2007 technical report available on the FEIS CD-ROM, EPA’s
website, or upon request.
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Chapter 1 — Purpose and Need

n February 5, 2003; the Three Affiliated Tribes (TAT) (Mandan, Hidatsa, Arikara Nation

[MHA Nation]) voted to purchase three tracts of land on the Fort Berthold Indian

Reservation in North Dakota. These tracts, which are in the northeast corner of the
Reservation and in Ward County (Figure 1-1) include:

»  the NW % of Section 20, Township 152 North, Range 87 West (Tract 1);
»  the North % of Section 19, Township 152 North, Range 87 West (Tract 2); and
»  Outlot 1 in the NE % of Section 19, Township 152 North, Range 87 West (Tract 3).

Taken together as a single parcel, these tracts encompass 468.39 acres after existing easements
are considered. Following the purchase, the MHA Nation requested that United States
Department of the Interior (DOI)-Bureau of Indian Affairs (BIA) accept the tracts into trust status
(Resolution 03-020 dated March 17, 2003). The Indian Reorganization Act of 1934 (IRA)
authorizes the Secretary of the Interior to hold land for Indian Tribes and individual Indians in
trust.

The MHA Nation proposes to construct, operate, and maintain a clean fuels refinery on 190 acres
of the 468.39-acre parcel. The MHA Nation would own the refinery. The MHA Nation would
grow hay on the remaining acreage. This would reduce the costs of purchasing hay for buffalo
from other sources.

1.1  Purpose and Need for the Proposed Action

The purpose to which the federal agencies are responding is the MHA Nation’s proposal that BIA
accept 468.39 acres of fee land into trust for the purposes of constructing and operating a clean
fuels petroleum refinery and producing buffalo forage on the Fort Berthold Indian Reservation.
The need is to facilitate Tribal self-determination and economic development. The BIA, the
Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers (USACE) each
have federal agency decisions to make based upon this EIS. BIA will decide whether to approve
the Tribes’ request that BIA accept the 468.39 acres of land into trust for the purposes of
constructing and operating the clean fuels refinery and for producing buffalo forage. EPA will
decide whether to approve the Tribes’ application for a Clean Water Act (CWA) NPDES permit
for process water discharges associated with operation of the proposed refinery. USACE will
decide whether to issue a CWA Section 404 permit for the discharge of dredge and fill materials
into waters of the United States (U.S.), associated with the construction of the proposed refinery.

1.2 NEPA Process and Decision Making

As a general matter, Federal agencies, such as BIA and EPA, must comply with the NEPA before
approving any major federal actions that may have a significant effect on the human environment.
BIA’s decision on the MHA Nation’s request that BIA accept the lands into trust for purposes of
the proposed project and EPA’s issuance of a new source NPDES permit constitute such major
federal actions. BIA is the federal agency with the primary responsibility for administering trust
lands and, as such, it must ensure the NEPA process is conducted for MHA Nation’s request to
accept the tracts into trust status.

As the initial lead federal agency for conducting the NEPA analysis, BIA invited others to
participate in the NEPA process. After reviewing the MHA Nation’s proposal, jurisdictional
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Chapter 1 — Purpose and Need

concerns, and potential effects, BIA invited the EPA, FWS, Indian Health Services (IHS),
USACE and the MHA Nation to participate in the NEPA analysis.

EPA initially decided to participate as a cooperating agency because of its authority for
permitting specific aspects of the clean fuels refinery project. As the process moved forward, BIA
asked EPA to reconsider and become a joint lead. EPA directly implements its federal
environmental protection programs on the Fort Berthold Indian Reservation. Under the CWA,
EPA has the authority to issue an NPDES permit to the facility for the process water discharges
from the operation of the refinery. The MHA Nation has submitted an NPDES permit application
to EPA for the process water discharges. EPA’s issuance of the NPDES surface discharge permit
to this facility is a “major federal action significantly affecting the quality of the human
environment.” Since EPA has determined the facility is a “new source” under the CWA, EPA’s
issuance of the NPDES permit for a new source discharging process water invokes NEPA. In
addition to the NPDES process water permit, EPA also has the authority to issue any applicable
stormwater permits to the facility for stormwater construction and operation discharges into
waters of the United States (U.S.).

Under the Clean Air Act (CAA), EPA is responsible for permitting major sources of air pollution.
However, at this time EPA has determined that the facility does not require a CAA Prevention of
Significant Deterioration (PSD) permit for construction of a new major source of air pollution or
a CAA Part 71 permit to regulate air emissions while the refinery is operating. Some units of the
refinery would however be subject to NSPS under the CAA.

EPA has determined EPA’s Underground Injection Control (UIC) program would apply to the
refinery and an UIC permit would be needed if the refinery uses a septic system and leach field.
Depending upon how wastewater would be discharged from the facility, the refinery may need a
Class I UIC permit. The drinking (potable) water system at the facility would be considered a
public water system and would be regulated by EPA under the Safe Drinking Water Act
(SDWA). Depending on whether the facility uses underground storage tanks subject to the
Underground Storage Tank (UST) requirements, the refinery may be regulated by EPA under the
UST requirements.

Depending on how hazardous wastes will be handled and stored at the proposed facility, the
refinery may need a RCRA hazardous waste permit from EPA (Treatment Storage and Disposal
permit). All alternatives, except 4 and A would need this RCRA permit. The potential hazardous
waste permit and the UIC permits do not invoke NEPA for EPA; however, information about the
permit programs is included in the EIS.

BIA asked the MHA Nation to participate as a cooperating sovereign nation because of its local
expertise and unique status. The MHA Nation has specific expertise in several areas that are
important to the NEPA analysis, including cultural resources and socioeconomics. Additionally,
the MHA Nation is a sovereign nation with which BIA and EPA have a federal trust relationship.

BIA asked the FWS to participate as a cooperating agency. While the FWS declined to participate
as a cooperating agency, the FWS did agree to provide information and data where it could and
review documents. BIA and EPA determined whether the actions they authorize, fund or carry
out in connection with this project may affect federally listed threatened or endangered species or
the designated critical habitat of such species. BIA and EPA determined that actions will either
have no effect or may affect but will not adversely affect such species or critical habitat in
consultation with the FWS as appropriate under the Endanged Species Act (ESA).
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Chapter 1 — Purpose and Need

In response to the comments submitted on the October 1, 2004 draft version of the EIS scoping
report, BIA asked IHS to participate in the NEPA process as a cooperating agency. IHS declined
to participate as a cooperating agency. While IHS declined participating as a cooperating agency,
it did agree to provide information and data where it could and review documents.

BIA asked the USACE to participate as a cooperating agency because of its authority under the
CWA for permitting the discharge of dredged or fill material into all waters of the U.S., including
wetlands. USACE has determined a wetlands swale and wetlands on the northwestern boundary
of the project site are waters of the U.S. subject to USACE regulatory authority under CWA
Section 404. The proposed project may include dredge and fill of the wetlands swale. With this
determination, the MHA Nation would have to obtain a CWA Section 404 permit from USACE
before any dredging and filling of the wetlands swale could occur. No dredge or fill activities are
proposed for the wetlands located on the northwestern boundary of the project area.

BIA, EPA, USACE, and the MHA Nation entered into an agreement (Memorandum of
Understanding [MOU]) to facilitate completion of the NEPA process and preparation of the EIS.
This MOU defines each party’s roles and responsibilities for preparing documents, reviewing
documents, and coordinating decision making with regard to the EIS. Ultimately, both BIA and
EPA intend to make decisions about the MHA Nation’s proposal using the results of the NEPA
analysis.

This document provides BIA and EPA with information upon which to base final decisions that
consider factors relevant to the proposal. Scoping issues and concerns raised by the public and
agencies drove the development of alternatives and the focus of the EIS. This EIS documents (1)
the analysis of effects on human health and the environment that could result from
implementation of the proposed action or alternatives to that action and (2) the development of
environmental protection measures needed to reduce or eliminate environmental consequences.

Finally, this EIS is not a decision document. It discloses the process used to analyze the potential
environmental consequences of implementing the proposal and alternatives to the proposed
action. BIA’s and EPA’s decision about the proposed project will be contained in separate ROD.

1.3 Decisions to be Made Based on this NEPA
Analysis

As noted above, BIA, EPA, and USACE will make separate decisions based on this NEPA
analysis. BIA’s decision will be documented in a ROD signed by the, Assistant Secretary of
Indian Affairs, Department of Interior. The ROD will indicate any mitigation measures
enforceable by BIA that need to be adopted. The BIA will consider the ROD when deciding
whether to accept the 468.39 acres into trust status for the MHA Nation. In addition to the ROD,
the Secretary of the Interior, or designee, must consider the existence of statutory authority, need
for the additional land, purpose for the land, the impact on the State and its political subdivisions
resulting from the removal of the land from the tax rolls, jurisdictional problems and potential
conflicts of land use that may arise, and whether BIA is equipped to discharge the additional
responsibilities resulting from acquisition of the land in trust status (25 CFR Section 151.10). The
ROD and the decision on the MHA Nation’s request to accept land in trust will be final for the
DOI; because the Assistant Secretary — Indian Affairs will be making the determination. In the
Draft EIS (DEIS), the decision was to be made by BIA with appeal rights as mandated in 25 CFR
Part 2.

EPA’s decision whether to issue the NPDES process water permit for the refinery will be
documented in a ROD signed by EPA Region 8’s Regional Administrator. EPA will issue any
applicable permits for storm water (construction) and UIC and may issue a permit for RCRA
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hazardous waste. Permits typically delineate the maximum allowable emissions or discharges of
pollution from the regulated facility, monitoring, recordkeeping, reporting, and pollution
control/mitigation requirements. 40 CFR 124.19 sets forth the permit appeal process for NPDES,
RCRA and UIC permits.

The USACE will use this EIS in determining whether to issue any necessary CWA Section 404
permits for the discharge of dredged or fill material into waters of the U.S., including wetlands.
The USACE will issue any such permits only after compliance with the USACE regulations (33
CFR Part 320 et seq) and the CWA 404(b)(1) Guidelines (40 C.Federal Register 230, et seq). 33
CFR Part 331 sets forth the CWA Section 404 permit appeal process.

1.4 Authorizing Actions

A variety of permitting actions would be required to implement any of the action alternatives.
Table 1-1 lists the major permits, approvals, and consultations that may be required for the
acceptance of land into trust in support of the proposed refinery or which may be required at
some time in the future. The list is subject to change, depending on requirements for any
alternative selected by the decision makers.
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Table 1-1 Major Permits, Approvals, and Consultations Potentially Required for the Clean Fuels Refinery Project
|
Issuing Agency/Permit Approval Name Nature of Regulatory Action Applicable Project Component
Federal Permits, Approvals, and Authorizing Actions
U.S. Bureau of Indian Affairs

August 2009

Indian Reorganization Act of 1934.

U.S. Environmental Protection Agency

Clean Air Act — New Source Review (NSR)
Preconstruction Air Permit.

Clean Air Act — Title V Operating Permit.

Clean Air Act -New Source Performance Standards
(NSPS)

Clean Water Act — National Pollutant Discharge
Elimination System — Permit for Point Source
Discharges — Process Water.

Clean Water Act — 401 Certifications for Section 402
NPDES process water permit and Section 404 permit.

Clean Water Act — National Pollutant Discharge
Elimination System — Construction General Permit.

Clean Water Act — Oil Pollution Act - Facility
Response Plan (FRP)

Clean Water Act — Oil Pollution Act — Spill Prevention
Control Countermeasure Plan (SPCC)

Safe Drinking Water Act — Public Water Supply
System Program.

1-7

Authorizes the Secretary of the Interior to hold land for
Indian Tribes and individual Indians in trust.

Controls emissions from new or modified sources.

CAA requires all major sources of air emissions to
obtain a permit that applies to day-to-day operation of
the facility.

CAA requires new and modified industrial facilities to
comply with performance standards for certain
stationary sources of air emissions.

Authorizes point source discharges of pollutants to
waters of the U.S. in accordance with effluent
guidelines, water quality standards, monitoring
requirements, and other conditions as set by EPA.

State or Federal certification that Federal licensing or
permitting activity complies with CWA requirements.

Authorizes discharge of storm water pollutants
associated with construction.

The Oil Pollution Act requires certain facilities that
store and use oil to prepare FRPs and submit them to
EPA in order to ensure adequate response mechanisms
are in place to respond to worst case oil spills.

The Oil Pollution Act requires certain facilities that
store and use oil to prepare SPCC plans and retain them
at the facilities to ensure facilities put in containment
and other measures to avoid oil spills that could reach
navigable waters.

National health-based standards for drinking water to
protect against both naturally occurring and man-made

Proposed Clean Fuels Refinery FEIS

The 468.39-acre parcel in Sections 19 and 20 of
Township 52 North, Range 87 West after considering
existing easements.

Sources of air emissions (excluding air toxic pollutants
listed under Section 112) that emit 100 tons/year or
more, if the source belongs to a list of 28 specific
categories, or any other source type which emits

250 tons/year or more.

Sources of air emissions that emit 100 tons/year or
more of a criteria pollutant, or 10 tons/year of an HAP,
or more than 25 tons/year of any combination of
hazardous pollutants.

Stationary sources regulated under the NSPS include:
flares, boilers, refinery fuel gas combustion units,
storage tanks, seals, valves, drains, etc. NSPS
requirements typically include testing, monitoring and
recordkeeping.

Facilities with proposed process water discharges
associated with an industrial activity.

All CWA 404 (Dredge and Fill) and 402 (NPDES)
permits require 401 Certification prior to issuance of
the permit.

Construction activities that disturb 5 or more acres of
land.

Storage and use of oil requires preparation of FRPs for
certain facilities prior to operation to provide measures
to respond to oil spills that could reach navigable
waters.

Storage and use of oil requires preparation of SPCC
plans prior to operation to provide measures to avoid
oil spills that could reach navigable waters.

Public water system.
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Table 1-1

Issuing Agency/Permit Approval Name

Nature of Regulatory Action

Major Permits, Approvals, and Consultations Potentially Required for the Clean Fuels Refinery Project
|

Applicable Project Component

Safe Drinking Water Act — UIC Permit for Septic
System.

Safe Drinking Water Act — UIC Permit for Injection
(Alt. C).

Resource Conservation and Recovery Act — Treatment,
Storage, and Disposal (TSD) Permit.

Resource Conservation and Recovery Act — Hazardous
Waste Generator.

Resource Conservation and Recovery Act — Solid
Waste Management.

Resource Conservation and Recovery Act — Subtitle I —
Underground Storage Tanks (UST).

U.S. Fish and Wildlife Service
ESA compliance (Section 7).

Migratory Bird Treaty Act.
Bald Eagle Protection Act.
Advisory Council on Historic Preservation

National Historic Preservation Act — Cultural Resource
Compliance (Section 106).

U.S. Department of Defense, Army Corps of Engineers
Permit to Discharge Dredged or Fill Material (Section
404 Permit).

U.S. Department of Transportation
Construction and operation of natural gas pipelines.

1-8

contaminants.

Authorizes discharges of sanitary wastes into or above
shallow ground water from a system that has the
capacity to serve 20 or more people per day.
Authorizes use of Class I injection well for disposal of
hazardous or non-hazardous industrial waste below the
lowermost underground source of drinking water,
under 40 CFR Part 146 Subpart G.

Design, monitoring, and closure requirements for TSD
units.

Regulations for storing, treating, and disposing of
hazardous waste.

The facility must comply with federal regulations at 40
CFR 257 “Criteria for Classification of Solid Waste
Disposal Facilities and Practices.”

Technical standards and corrective action requirements
for owners and operators of underground storage tanks

Protects federally listed threatened or endangered
species and their designated critical habitats.

Protects migratory birds.
Protects bald and golden eagles.

Protects cultural and historic resources. Coordinated
with the Tribal Preservation Office (TPO) and North
Dakota State Historic Preservation Officer (SHPO).

Authorizes discharge of dredged or fill material in
waters of the U.S., including jurisdictional wetlands.

Prescribes minimum safety requirements for pipeline
facilities and the transportation of gas, including
pipeline facilities.
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Septic system and leach field.

Underground injection of industrial waste.

Applies if the facility stores hazardous waste more than
90 days, treats hazardous waste, or has disposal
facilities for hazardous waste.

RCRA listed and characteristic hazardous waste.

Land disposal of non-hazardous solid waste from the
facility.

Underground storage tanks.

Any project activity that potentially affects species
listed as or proposed for listing as threatened or
endangered, and/or their designated critical habitats.

All federally funded, permitted, or authorized activities.
All federally funded, permitted, or authorized activities.

Any federal undertakings with potential to affect
cultural resources.

Activities involving discharge of dredged or fill
materials into waters of the U.S.

New natural gas pipeline construction.



Chapter 2 — Public Participation, Issue

Identification, and Alternatives

his chapter covers five primary topics. First, it describes the opportunities for public

participation and the process used to obtain the public’s input. Second, it describes the

process used to develop the alternatives that were considered in this analysis. Third, it
describes the alternatives that were analyzed in detail. The specific features of these alternatives
are fully described. Fourth, it identifies each alternative eliminated from detailed consideration
and briefly describes the rationale for the exclusion. Finally, it summarily presents, in
comparative form, the components and environmental effects of the alternatives analyzed in
detail and will identify the agencies’ preferred alternative.

2.1 Public Participation

Public participation is a crucial component of the NEPA process overall. However, it is especially
important and valuable at two particular points in the process: defining the scope of the NEPA
analysis (scoping) and reviewing and commenting on the DEIS. Both of these points are
discussed below.

21.1 Scoping

Formal scoping for the NEPA analysis of the proposal began on November 7, 2003 with the
publication of the NOI to prepare an EIS in the Federal Register. The NOI was published to
inform readers of the BIA’s intent to conduct an environmental analysis of the MHA Nation’s
proposal (Bureau of Indian Affairs 2003). The notice also solicited comments to assist the BIA in
identifying the issues and concerns that should be addressed in the analysis and documented in
the EIS. The comment period ran from November 7 to December 8, 2003.

Before BIA published its NOI, the MHA Nation held a series of informational meetings at
community centers around the Reservation to describe its proposal and answer questions. The six
meetings, which were on successive evenings during September 2003, were not scoping
meetings. The overall goal of the meetings was to provide members of the MHA Nation and
others the opportunity to learn about the proposed refinery and the NEPA process. Consequently,
the meetings included a presentation on the proposed refinery and a description of the NEPA
process that will culminate in the EIS and RODs. The presenters also answered questions after the
presentations. Finally, comment forms were distributed to facilitate the submittal of written
comments and concerns.

The number of people that attended the meetings varied. A range of people (10 to 30 people)
attended each of the meetings held in Makoti, White Shield, Parshall, and New Town. In contrast,
the meetings in Mandaree and Twin Buttes were only sparsely attended with at most three people
attending.

BIA released a Draft Scoping Report for public review on October 1, 2004 and accepted
comments on the report until November 18, 2004. The report summarized the scoping efforts
conducted through September 2004 and the concerns and issues previously identified. On
November 9, 2004, EPA conducted a public hearing on the issues identified in the draft report.
Eighty-seven people attended the hearing. The Final Scoping Report incorporates comments
submitted on the Draft Scoping Report.
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2.1.2 Review of the Draft EIS

The BIA and EPA jointly published the DEIS for the MHA Nation’s Proposed Clean Fuels
Refinery Project in June 2006. BIA and EPA announced the availability of the DEIS and the start
of the public comment period on June 29, 2006 in the Federal Register, in press releases, and
mailed announcements. BIA and EPA held seven public hearings on the DEIS in Twin Buttes,
White Shield, Parshall, Mandaree, New Town, and Makoti, North Dakota between July 31 and
August 5, 2006. Comments were received until September 14, 2006. Comments (questions and
statements) received orally at the hearings were recorded by a court reporter. Additional written
comments were received on comment cards at these hearings and in letters to BIA and/or EPA.

During the public review period, BIA and EPA received 31 letters submitted by individuals and
organizations; 65 people testified at the seven public hearings and 20 comment cards were
submitted during the public hearings. BIA and EPA reviewed and considered every comment
submitted during the public review period. The Agencies Response to Comments is provided in
Appendix E, the comment letters and cards, and oral testimony transcripts are included in the
FEIS as Appendix F on the CD-ROM.

2.1.3 Review of the Final EIS

This FEIS, including the Response to Comments will be issued for a 30 day review or "wait"
period. Following the FEIS wait period, BIA will decide whether to approve the Tribes’ request
that BIA accept the land into trust and EPA will decide whether to issue an NPDES permit for
discharges from the refinery. After the 30 day FEIS wait period, each agency will prepare a ROD
documenting and explaining the Agency’s decision. The RODs can be issued no sooner than 30
days following the publication of the Notice of Availability of the FEIS in the Federal Register.
(40 CFR 1505.2, 40 CFR 1506.10)

2.2 Process Used to Develop Alternatives

The process of developing alternatives to the proposed project action involved five steps. First,
the agencies conducted scoping to identify the key issues of concern, which would define the
scope of the impact assessment. The scoping involved concerns that were both internal to the
agencies and that were raised by the public. It also considered environmental and project-design
elements.

The second step consisted of formulating alternatives to the acceptance of land into trust in
support of the proposed refinery. Each alternative had to meet the purpose and need for the
project. Typically, at this stage, issues are identified by the agencies to help define the changes
that are needed to avoid, eliminate, reduce, minimize, or mitigate effects that would result from
implementing the proposed project action.

The third step consisted of developing alternatives for the discharge of effluent from the refinery.
Each alternative had to meet the purpose of and need for the project and each alternative had to be
likely to continuously achieve compliance with environmental laws such as the CWA, SDWA
and RCRA. The primary driving issue for these alternatives is protecting water quality.

The fourth step involved screening the potential alternatives for reasonableness. The NEPA
process requires that alternatives evaluated in detail be reasonable. The regulations for
implementing NEPA discuss the need for reasonable alternatives in the NEPA process (40 CFR
1500.2(e) and 1502.14). In addition, the Council on Environmental Quality’s (CEQ) 40 Most
Asked Questions about NEPA (Question 2a) state, in part, that “reasonable alternatives include
those that are practical or feasible from the technical and economic standpoint and using common
sense” (Council on Environmental Quality 1981).
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Based on this direction, the agencies focused the screening of alternatives on technical,
environmental, and economic feasibility. Technical considerations included the feasibility of
constructing and operating the facilities. Environmental considerations included the potential for
significant effects and the feasibility of successfully mitigating them. Economic considerations
included potential costs and benefits of implementing the alternative.

Finally, unreasonable alternatives were eliminated from detailed consideration. If an alternative
did not pass the technical, environmental, and economic screening for feasibility, it was not
considered for further analysis.

2.2.1 Alternatives Considered in the NEPA Analysis

The process described above resulted in the development of alternatives that specifically
responded to one or more of the key issues. Although a variety of alternatives was developed, not
all were analyzed in detail. Some were deemed unreasonable during the feasibility screening.
Others were eliminated after initial analysis indicated they were not reasonable or that conditions
had changed. Consequently, the alternatives are described in two overall sections. The
alternatives analyzed in detail are described first. A section on Alternatives Considered but
Eliminated from Detailed Analysis follows the alternatives analyzed in detail.

2.2.2 Alternatives Analyzed in Detail

Five alternatives for BIA’s decision on acceptance of the land into trust status and four effluent
discharge alternatives were analyzed in detail. The project alternatives for BIA include the
proposed project action (Alternative 1), three modified action alternatives (Alternatives 2, 3, and
4), and the no action alternative (Alternative 5). Under Alternative 2, BIA would accept the
468.39-acre parcel into trust, but it would not approve MHA Nation’s proposal to construct,
operate, and maintain a clean fuels refinery on the parcel. Under Alternative 3, BIA would not
accept the 468.39 acres into trust status. However, the MHA Nation would construct the clean
fuels refinery as described (under Alternative 1) with applicable permitting from EPA. Under
Alternative 4 (the modified proposed project), the Refinery facilities would be configured to
move most of the project facilities out of the wetland and to replace the effluent wastewater
treatment ponds with a tank system. Lastly, Alternative 5 is the No Action Alternative.

The four effluent discharge alternatives for EPA include: (Alternative A) the proposed project
action involving effluent discharge through an NPDES permit, (Alternative B) partial effluent
discharge through an NPDES permit and some storage and irrigation, (Alternative C) effluent
discharge to an UIC Class I well, and (Alternative D) no action. All of the EPA effluent discharge
alternatives apply to the BIA project alternatives that include constructing and operating the
refinery. All of these alternatives are described in detail in the following sections.

Several terms are used throughout this EIS to identify the 468.39-acre parcel, parts of the parcel,
or areas surrounding the parcel that are the focus of the action alternatives. “Project site” refers to
the entire 468.39-acre parcel. “Refinery site” refers to the 190-acre portion of the project site
where the refinery would be constructed. The “analysis area” encompasses the project site and the
corridors connecting the oil, natural gas, and water pipelines and power lines to the refinery site.
Figure 2-1 shows the area surrounding the refinery site, utility corridors, and proposed utility
lines.

2.3 Alternative 1 — Original Proposed Project Action

The project proposed by the MHA Nation is to accept the 468.39-acre project site into trust;
construct and operate a clean fuels refinery on 190 acres of the project site; and produce forage
for MHA Nation’s buffalo on the remaining acreage. The following sections describe the process
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and analysis MHA Nation used to develop the proposed project action and the details of this
alternative. EPA will consider all of the effluent discharge alternatives for this proposed project

action.

2.3.1

Development of the Proposed Project Action

The MHA Nation’s development of the proposed project action began with a search of the
Reservation for sites that would be potentially suitable for constructing, operating, and
maintaining a clean fuels refinery. The search was conducted using an initial set of screening
criteria (Triad Project Corporation 2003a). These criteria included:

>
>
>

>
>

The site must be relatively flat,
The site must encompass a minimum of 160 acres (at least 320 acres was preferred),

The site must be close to a railroad (The existing rail line runs from Makoti, through
Parshall to New Town.),

The site must have proximate access to an all-weather state highway, and

The spur from the railroad into the site must be minimal and not cross any roads.

Using these initial screening criteria, eight potentially suitable sites were identified in the vicinity
of the existing railroad corridor and highway 23.

The eight potentially suitable sites were then evaluated and ranked using the following criteria:

>

Ownership of the property (Is the site: within the reservation, tribally owned, held in
trust, or can the site be accepted into trust?) with tribal land and land within the
reservation getting the highest points,

Suitable topography (can the site be easily graded/configured to enhance operation of
the refinery) with a relatively flat site getting the highest points,

Potential for effects to surface water, watershed, and wetlands with no impacts getting
the highest points,

Potential for effects to communities (an adequate population base must be nearby to
supply the work force; however, the refinery should not be located too close to
communities) with no impacts getting the highest points,

Proximity to the existing pipeline was considered with more points attributed for close
proximity to the line,

Proximity to an existing highway was considered with more points attributed for close
proximity to the highway,

Proximity to an existing railroad was considered with more points attributed for close
proximity to the railroad and switch yard,

Proximity to oil industry facilities was considered with more points attributed for close
proximity to existing facilities,

Value of the site as farmland or wetlands was considered with points attributed for soil
type and existence of wetlands, and

Visibility of the refinery from recreational areas, namely Lake Sakakawea, was
considered with points attributed for visibility.
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The final evaluation of the three sites with the highest scores involved a cost and safety analysis
that included the following criteria:

»  Seller willing to sell at a reasonable price within the budget,

»  Cost of infrastructure in relation to each site (cost of constructing rail services, roads,
surface drainage, utilities and overall facility),

»  Safety factors relative to highway and railway traffic and any ongoing liability, which
can be reduced or eliminated by site selection, and

»  Ability to have the land acquired into trust status.

Using these criteria, the MHA Nation determined the project site parcel was the most suitable site
and entered into negotiations with the landowners to purchase the properties. After buying the
parcels and beginning work on a refinery design, the MHA Nation submitted a request to the BIA
to accept the parcels into trust.

2.3.2 Refinery

Under this alternative, the MHA Nation would construct, operate, and maintain a clean fuels
refinery on the refinery site. Feedstock for the refinery would include 10,000 bbl per stream day
(BPSD) of synthetic crude oil, 3,000 BPSD of field butane, 6 million standard cubic feet per day
(MMSCEFD) of natural gas, and 300 bbl of bio-diesel or 8,500 bushels per day of soybeans. From
the feedstock, the refinery would produce about 5,750 BPSD of diesel fuel, 6,770 BPSD of
gasoline, and 300 BPSD of propane. With the planned maintenance program, the refinery would
have an economic life well past 20 years. At the end of its economic life, MHA Nation would
decommission and reclaim the facility.

2.3.21 Processes Comprising the Refinery

The refinery would consist of 14 plants. Each plant would handle a specific operation or portion
of the overall refining process. Table 2-1 briefly summarizes the 14 plants. The following
sections describe the functions of each of the 14 plants.

The numbering of the plants is for reference only and the numbers assigned to the various units
and plants are meaningful only to the design engineers. Although gaps exist in the numbering of
the 14 plants, all proposed plants are included in the description of the refinery and in the impact
analysis. Engineering design convention is to leave gaps in numbers between major units to
facilitate adjustments during the refinery’s design and operation. The general layout of the
refinery is depicted in Figure 2-2.

Unit A — Crude Processing

The Crude Processing Unit of the refinery would consist of the crude plant and a saturated gas
plant. The crude plant would distill crude oil into various fractions that would be the feedstock for
other plants. The saturated gas plant would receive gas that contains saturated hydrocarbons (HC)
from the crude plant and other plants and strip those saturated hydrocarbons from the gas.

Plant 01— No. 01 Crude

The crude plant would be the first step in the refining process (Figure 2-2). In the crude plant,
crude oil would go through a series of steps where it is heated, vaporized, fractionated,
condensed, and cooled. Initially, the crude oil would be pumped through a series of heat
exchangers that would increase its temperature. During this heating, some vaporization of the
feed stream would occur, with fractions such as naphtha, light diesel, and heavy diesel being
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vaporized and sent directly to the atmospheric crude column (fractionating column). The crude
stream from the exchangers that was not vaporized in the exchangers would be sent to the
atmospheric crude heater and heated to specific temperatures and then sent to the fractionating
column. This column would separate the crude oil into different fractions based on their boiling
range fractions or “cuts.” Additional stripping would occur in stripper columns downstream of the
fractionator. The fractions from the fractionator and strippers may be recycled for additional
treatment or sent directly to finished product blending or to other downstream plants, such as the
saturated gas plant, for further processing.

Table 2-1 Summarz of Plants that would Comﬁose the Reﬁnerz

Unit Description
Crude Processing Takes the crude oil and separates it into component parts by a heating
process called distillation.

Naphtha Hydrotreater Removes sulfur from naphtha feedstock and reforms the desulfurized
naphtha with hydrogen to produce a high-octane gasoline blending

component.

Reformer Reformate stream is collected and sent to storage as a gasoline

blending component.

Hydroprocessor Cracks hydrocarbons into smaller, lighter ones under high
temperatures, high pressures, and a hydrogen atmosphere. Produces

light and heavy ultra-low sulfur diesel fuels.

Treating Removes sulfur compounds from various water and gas streams and

converts the removed material into elemental sulfur.

Butane Isomerization Processes normal butane (nC4) into isobutene. The isobutane is

isolated in the Deisobutanizer (DIB) overhead and fed to the Olefin

Unit.

Olefin Converts isobutane to isobutylene as part of the process to produce
iso-octane.

Iso-octane The process dimerizes isobutylene (from the Olefin Unit) into iso-
octene. Then the iso-octene is saturated with hydrogen in a separate
reactor to produce iso-octane, a very clean high octane gasoline
blending component.

Hydrogen Produces the hydrogen needed for other refinery units.

Utilities Composed of the fuel gas, flare, instrument and utility air, fire water,

Water Treatment
Storage, Blending, and
Shipping

Bio-diesel

General Refinery

boiler feed water, and nitrogen systems.
Process raw water from wells to treated water and treats wastewater.

Includes tanks for storing products, pumps for blending products, and
facilities for loading railcars and trucks.

Processes oil from soybeans into bio-diesel (methyl esters).
Consists of off-sites, office/warehouse, and general offices.

Source: Triad Project Corporation 2003, Woolley 2004, Woolley 2006
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Plant 02— Saturated Gas Plant

The saturated gas plant would receive wet gas from the crude plant and other process plants (for
example, the reformer and hydroprocessor) that contains saturated hydrocarbons (for example,
methane, ethane, propane, and butanes). Further treatment in the saturated gas plant would be
necessary to remove these “light end” hydrocarbons that could not be separated in the
atmospheric crude distillation or other units. A crude debutanizer column would be used to
separate the butanes and propane from the naphtha, and a crude depropanizer column would be
used to separate out propane. These separated light ends would be used for further product
production or refining activities (for example, butane and propane to the amine plant and
stabilized naphtha to the naphtha hydrotreater [NHT]).

Unit B — Naphtha Hydrotreater

The NHT would be used to treat sulfur-containing naphtha that would be used subsequently as a
feedstock to the catalytic reforming unit. Hydrotreating would be needed to remove components,
such as sulfur, nitrogen, and metals, to protect the reformer catalyst and to meet air quality
regulations for the use of low sulfur distillates and jet fuels.

Plant 05 — Naphtha Hydrotreater

The NHT would receive stabilized naphtha as feedstock from the saturated gas plant. The naphtha
feedstock would be mixed with hydrogen and heated. The naphtha combined with hydrogen
would then be sent to a vessel containing a catalyst. Several reactions would occur in the presence
of the catalyst, including:

»  Sulfur and nitrogen compounds would be converted to hydrogen sulfide (H,S) and
ammonia (NH3);

»  Metals that are present in the feed would be deposited on the catalyst;

»  Some compounds such as naphthenes and aromatics, would become saturated with
hydrogen and some cracking would occur, resulting in lighter components, such as
methane, propane, and butanes.

The resulting treated naphtha stream (low-octane naphthas) from the NHT would be charged to
the catalytic reformer for additional treatment. The catalytic reformer would convert low-octane
naphthas into high-octane gasoline blending components called reformates.

Unit D — Reformer

The catalytic reformer is comprised of a reactor section and a product-recovery section; the basic
units are a feed/effluent heat exchanger, 3 furnaces, 3 reactors, a regenerator, overhead
recontacting section, net gas compressor, recycle gas, and a stabilizer column.

Plant 08 — Reformer

Desulfurized naphtha feed from the NHT would be mixed with hydrogen, heated, and discharged
to the reformer unit. The mixture would then be passed through a series of fixed bed catalytic
reactors, where higher-octane compounds, such as aromatics, are formed. The effluent from the
final reactor would be cooled and pumped to a separator that would allow butanes and lighter
components to be removed and recycled to the saturation gas plant. Liquid product from the
bottom of the separator would be pumped to a fractionating column called a stabilizer
(debutanizer). The resulting bottom reformate stream would then be collected and sent to storage
as a gasoline blending component.
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Unit F — Hydroprocessor

The Hydroprocessor Unit consists of the Hydroprocessor and Fractionation plants.

Plant 11 — Hydroprocessor

The hydroprocessor would use several technologies in an integrated process to upgrade distillate-
range compounds to high-quality kerosene and diesel that would meet air quality requirements for
sulfur, aromatics, and cetane number in vehicles. The hydroprocessing plant would perform three
basic steps: hydrodesulfurization, hydrocracking, and fractionation.

The primary purpose of hydrodesulfurization would be to remove sulfur compounds and other
impurities, such as nitrogen, oxygen, halides, and trace metals, that could negatively affect the
catalysts used in other downstream refining processes. Hydrodesulfurization is a process that
catalytically treats various hydrocarbon streams by reacting them with hydrogen in the presence
of a catalyst.

Plant 12 — Fractionation

In hydrocracking, which is a combination of catalytic cracking and hydrogenation, heavier
feedstock (gas, oil, and diesel) would be converted into lighter components in high-temperature,
high-pressure reactors in the presence of hydrogen and a catalyst. The product stream from the
reactors would then be sent to a fractionating column for further refinement. The primary fuels
produced by this process would be ultra-low sulfur kerosene and diesel. In addition, some of the
heavier naphtha streams would be sent as feedstock to the catalytic reformer for upgrading
(increase octane), because these streams (heavy hydrocrackate) would have many aromatic
precursors.

Unit H — Treating

Unit H would consist of six sections. They are the sour water stripper (SWS), amine plant, merox
plant, contaminated water stripper, butane treater, and sulfur plant. Each unit is discussed below.

Plant 16 — Amine Plant

The purpose of the amine unit would be to remove hydrogen sulfide and carbon dioxide from
various hydrocarbon gas streams referred to as sour gas streams. This is accomplished by
absorption in an aqueous solution of diethanolamine (DEA).

In the amine plant, sour gas streams would undergo a multi-step process. Sour gas streams from
refining processes (for example, hydroprocessor and saturation gas plant) would first enter a
filter/coalescer vessel, where the separated liquid fraction would be pumped to the SWS. The
overhead gases would then pass through an absorber (amine contactor) where hydrogen sulfide
would be removed. Sweetened fuel gas would be returned to the refinery fuel system.

The liquid bottoms would continue through further treatment in the amine plant. The liquid
fraction containing hydrogen sulfide (rich DEA) would be stripped to separate the hydrogen
sulfide as an acid gas stream. This stream would be sent to the sulfur plant for treatment. The
stripped liquid solution (lean DEA) would be recycled in the process.

Plant 17 — Sulfur Plant

Air quality regulations require minimizing the amount of sulfur dioxide emissions to the
atmosphere by end products. The main source of these emissions is from the burning of
hydrocarbon streams containing hydrogen sulfide. Petroleum refining operations can remove
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hydrogen sulfide from end product fuel systems and convert the removed material to elemental
sulfur.

The MHA Nation Refinery would use the most widely used sulfur recovery system — the
“Claus” Process. This process consists of two basic phases: combustion and reaction. During the
combustion phase, about one-third of the hydrogen sulfide in the feed gas to the unit would be
burned in a furnace. This would form sulfur dioxide, water, and sulfur. In the reaction phase, the
sulfur dioxide would be reacted in reactors with the remaining two-thirds unburned hydrogen
sulfide over a catalyst to form sulfur.

Claus units typically convert 90 to 93 percent of the hydrogen sulfide to sulfur. The remaining
hydrogen sulfide is referred to as the tail gas. This tail gas would be diverted to an incinerator for
additional treatment. Exhaust from the incinerator would be discharged to the atmosphere via a
tall sulfur stack.

The primary feed streams of the MHA Nation Refinery to the sulfur plant would be acid gases
from the amine plant and the SWS. The resulting molten sulfur product would be sent to a sulfur
pit. From the pit, the sulfur would be pumped to the loading facilities for shipment by truck. The
sulfur would be sold and shipped to the buyers’ locations.

Plant 18 — Sour Water Stripper

Sour water refers to various waters containing sulfides; however, these waters typically also
include ammonia and small quantities of phenol and other hydrocarbons. Sour water would be
produced as a by-product of operations in several units, including the crude distillation unit,
hydroprocessor unit, amine plant, merox plant, and sulfur plant. In addition, sour water may be
generated when steam is condensed in the presence of gases containing hydrogen sulfide.

The SWS would be designed to remove hydrogen sulfide, ammonia, some phenolics, and other
contaminants from the sour water stream. The feed streams to the SWS would first enter a sour
water degasser vessel, where sour gas would be removed and pumped to the sulfur plant. The
sour water would be directed to the SWS column where sour gas would be diverted to the sulfur
plant for processing. Stripped water would be diverted to a sour water storage tank. The water
would then be recycled or pumped to the wastewater treatment unit (WWTU) for treatment.

Plant 19 — Contaminated Water Stripper

The purpose is to strip benzene and other Volatile Organic Compounds (VOC) from the
contaminated waste water that has been in contact with the process and recycle them back to the
process. The stripped waste water contains less than 0.005 parts per million by volume (ppmv) of
benzene, and is sent to the WWTU.

Plant 20 — Merox Plant

Non-hydrotreated fuels (sour stocks that contain sulfur compounds) would be sent to the merox
plant to remove sulfur compounds. This “sweetening” process would remove sulfur compounds
(primarily hydrogen sulfide) and mercaptans (thiols) to improve odor, color, and oxidation
stability and to comply with applicable air quality regulations for the fuels’ use. The process
would use both extraction and conversion steps using caustic and a dissolved catalyst for the
reactions.

The feed streams (mixed butanes and propane from the saturation gas plant) would first enter a
separate extractor vessel and would be contacted with recycled, regenerated caustic solution. The
treated butane stream would be pumped through to a knockout drum and a sand filter and then on
to the iso-octane unit. The propane stream would flow to a knockout drum, sand filter, and
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propane dryers and then would be sent to propane storage. Sour water generated in the process
would be pumped to the SWS. Acid gas would be sent to the sulfur plant.

The caustic solution from the extractors that contain dissolved mercaptans would be sent to
oxidizers. Here, the mercaptans would be oxidized to disulfides and the caustic would be
restored. The stream would then be sent to the disulfide separator where the excess air/disulfides
mixture would be separated and sent to the flare. The caustic solution would be recycled to the
extractor.

Plant 21 — Butane Treater

Field butanes are imported as feedstock for the production of iso-octane for gasoline. The field
butanes are about 70% nC4 and 30% iso-octanes, and must be treated for sulfur removal with
hydrogen and catalyst. The treated butane mixture is then sent to the DIB for separation by
fractionation.

Unit J — Butane Isomerization
The Butane Isomerization Unit consists of the DIB, Butane Isomerization, and Caustic Treater.

Plant 25 — Deisobutanizer
This unit is the initial step in the process of producing iso-octane.

Field butanes would be pumped from the storage vessels in the tank farm to the feed preparation
described in Plant 21. The field butanes would then be desulfurized.

Once desulfurized, the field butanes would be charged to the DIB (fractionation column). The
DIB would separate isobutane (iC4), nC4, and pentanes (C5+). The isobutane would be charged
to the olefin unit (Unit K) for processing. The nC4 would be charged to the butane isomerization
unit (Plant 26) to convert it to isobutane.

Plant 26 — Butane Isomerization

In the butane isomerization plant, nC4 would be processed to produce isobutane, the key
feedstock for the iso-octane (iC8) unit. The mixed butanes from the Isomerization unit (about
52% conversion to isobutane) would be returned to the DIB column to separate the isobutane and
nC4. The nC4 coming from the DIB column side draw would be directed to the Isomerization
unit. In the presence of the catalyst, nC4 would be converted to isobutene. The isobutane
manufactured in the Isomerization unit along with the isobutane in the field butanes fresh feed is
all recovered in the DIB and sent overhead as feed to the Olefin unit (Unit K).

Plant 27 — Caustic Treater
The nC4 product must be treated with caustic solution to remove any sulfur compounds.

Unit K — Olefin

The butane dehydrogenation plant would employ catalytic dehydrogenation technology to convert
isobutane (iC4) to isobutylene (iC4=).

Plant 29 — Olefin

The process would be composed of three sections: a reactor section, a product recovery section,
and a catalyst regeneration section. In the reactor section, isobutane feed from the DIB overhead
would flow through a series of reactors. The platinum catalyst in these reactors would promote a
dehydrogenation reaction. The reactant effluent from this reaction process would then be sent to
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the product recovery section, where the effluent would be cooled, compressed, dried, and sent to
a cryogenic system to separate hydrogen from hydrocarbon. The separator liquid product,
isobutylene, would be sent to the iso-octane unit as a feedstock. Unconverted gases are sent to the
pressure swing adsorption (PSA) unit for production of pure hydrogen. The PSA unit is discussed
in the section on Unit P — Hydrogen.

Unit M — Iso-octane

This plant would produce iso-octane, which is a very clean (no sulfur or aromatics), high-octane
gasoline (100 octane (R+M/20)). The iso-octane would be used as a blending component for
gasoline. Processing of isobutene in the iso-octane plant would involve two primary phases:
dimerization and hydrogenation.

Plant 31 — Dimerization

In the dimerization phase, molecules of isobutylene (iC4=) from the olefin unit (Unit K) would be
combined into molecules of iso-octene (iC8=). Dimerization would involve feeding the
isobutylene through a series of exchangers, reactors, column reboilers, and column condensers.
The resulting iso-octene would be charged to the hydrogenation plant.

Plant 32 — Alcohol Extraction

In the dimerization reactors water is present and combines with isobutylene to form tertiary butyl
alcohol (TBA) that is beneficial to the reaction. However, the amount of TBA in the system is
controlled by this unit, recycling the required amount to the reactors, and yielding the excess.

Plant 33 — Hydrogenation

In the hydrogenation phase, the iso-octene would be saturated with hydrogen under low pressure
to produce iso-octane. The primary components of the hydrogenation unit would be the saturation
reactor and product stripper. The hydrogen used in the process would come from the hydrogen
plant (Unit P). From the product stripper, the iso-octane would be sent to storage for use as a
blending component for gasoline.

Unit P — Hydrogen

A significant amount of hydrogen would be required for operating specific refining processes,
such as the hydroprocessor. Although some hydrogen would be produced within refinery
operations such as catalytic reforming, the supply would not be sufficient to meet the needs of the
refinery’s operations. Therefore, the MHA Nation Refinery would use a steam methane reforming
(SMR) plant and a PSA plant to produce the additional amount of hydrogen required for
operations.

Plant 36 — Steam Methane Reformer
The SMR unit would accomplish the following basic steps:

»  Sulfur Removal — the feed streams (fuel gas, natural gas, and boiler feedwater) to the
SMR would first be pretreated in a hydrogenation reactor vessel to convert any sulfur
compounds to hydrogen sulfide. The feed from the hydrogenation vessel would then
flow through vessels containing zinc oxide to remove any hydrogen sulfide.

»  Reforming — following removal of sulfur compounds, the gas stream would be mixed
with steam in a reformer furnace and undergo a catalytic reaction that produces carbon
monoxide (CO) and hydrogen.
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»  Shift Conversion — the CO from the reformer would then be reacted in the presence
of a catalyst and additional steam to produce hydrogen and carbon dioxide. About 92
percent of the CO would be converted into hydrogen.

Plant 37 — Pressure Swing Adsorption

To produce a more pure hydrogen stream, the hydrogen stream from the SMR would be sent to
the PSA. The PSA would adsorb impurities from the hydrogen-rich stream by using a fixed bed
of adsorbents operating at high pressure. This can result in purity in excess of 99.9 percent. The
high purity hydrogen will supply the refinery’s need for desulfurization. The PSA tail gas is
available at low pressure, so will be used in the nearby SMR furnace as fuel.

Unit R — Utilities
The utilities unit would consist of almost a dozen systems. These systems include the fuel gas

system, the flare system, the instrument/utility air system, the fire water system, the boiler feed
water system, the emergency power and the nitrogen system.

Plant 40 — Boiler Feedwater System

Refinery operations require steam, which would be supplied by the boiler feedwater system. The
boiler feedwater system would include three steam generator boilers to provide the required
steam. Feeds to the unit would consist of recycled treated water from the water treatment unit
(unit 36), condensate from steam condensate recovery, and recycled low-pressure steam. The
steam generators would be fueled with fuel gas from the fuel gas system.

Periodically, the boiler system would be blown down for cleaning. This water would be sent to
the water recycle plant (WRP) for treatment. The water would be segregated from contaminated
water sent to the WWTP.

Plant 41 — Boilers

There are package steam boilers capable of providing steam for plant start up. During operation
the boilers will continue to provide steam to supplement steam provided by recovery of waste
heat, such as the Hydrogen Plant waste heat recovery.

Plant 42 — Plant Air

Plant air is required for utility usage throughout the plant for pneumatic tools and other
maintenance activities.

Plant 43 — Instrument Air System

Compressed air would be required for various operations at the refinery. Consequently, the
refinery would produce the instrument and utility air required for its operations. Two instrument
air compressors would discharge air to two moisture separators, a prefilter, an air dryer and an air
receiver. From the air receiver, air would be distributed to units throughout the refinery.

Plant 44 — Nitrogen System

Nitrogen would be purchased and delivered to the refinery by truck. The nitrogen would be
offloaded into liquid nitrogen storage tanks. From the tanks, a nitrogen header would distribute
the nitrogen throughout the refinery.

Plant 45 — Emergency Power (UPS)

In case of a loss of electrical power to the refinery, the uninterrupted power supply will supply
critical power from a battery source.
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Plant 46 — Fire Water System

A fire water system would be constructed, operated, and maintained as part of the refinery. This
system would be capable of delivering 1,100 gallons of water per minute in an emergency (2
pumps, each moving 550 gallons per minute [gpm]). Two vertical pumps in the fire water pump
house would provide fire water through a fire water header to hydrants and fixed fire water
systems located at strategic locations throughout the refinery. Water would be supplied to the
pump house from two dedicated fire water reservoirs. The reservoirs would hold 600,000 cubic
feet (4.5 million gallons) of uncontaminated water. The fire water pump house would be located
adjacent to the fire water reservoirs and would pump water directly from the reservoirs.
Assuming 75 percent availability and both pumps running, the system could deliver 1,100 gpm of
fire water to a fire continuously for 50 hours.

The fire water reservoirs would be constructed and filled before the refinery is mechanically
completed. The fire water reservoirs would be constructed early so uncontaminated stormwater
runoff could be used to initially fill them. Well water may be used as an additional water source;
in the event uncontaminated stormwater runoff does not fill the fire water reservoirs. During
operation, the reservoirs would be maintained at capacity by pumping water from the evaporation
pond. If needed during an emergency, water in the evaporation pond or from the water supply
wells could be pumped to the fire water reservoirs to supplement the standing supply.

Plant 47 — Power Supply

The power supply is designed to provide two independent sources of power from the utility
supplier in the area, Verendrye Electric. The power will be reduced to the plant voltages from the
line supply voltage. The lower voltage power will be directed to substations in the refinery
through switchgear and MCC’s to the individual process units. In addition, there will be an
emergency generator (diesel driven) capable of providing power for critical services (such as
reflux pumps etc.) in the event of a power failure.

Plant 48 — Control Room/Lab

The control room is the central control system for the refinery and houses the Distributed Control
System (DCS) for board mounted control throughout the units. The laboratory is adjacent and
contains all the testing apparatus for quality control of all the process streams in the refinery.

Plant 49 — Fuel Gas System

Fuel gas refers to any gas generated within the refinery that is combusted. The main source of
fuel gas for use in the refinery would be the amine unit. Here, treated (sweetened) fuel gas would
be produced during the treatment of sour gas streams sent to the amine unit from various refinery
operations. The treated fuel gas would be sent to a main fuel gas separator, where it would be
metered and distributed to the various refinery operations.

Plant 50 — Flare System

The flare system has two main components: the flare knockout drum and the 180-foot tall flare
stack. Waste gas streams from several units would be diverted to the flare knockout drum.
Liquids that accumulate in the drum would be pumped to the waste water treatment system for
treatment. The gases would be sent directly to the flare, which would operate at 165°F.

The flare would have sufficient controls and a flare detection system to ensure that it is working
and that it is working efficiently. The flare would have three pilots, each with an igniter, flame
sensor, and a fire eye. Each of the three fire eyes would be connected to an alarm, which would
go off if no flame is detected. The image from a camera that would be focused on the flare and
the three pilots would be shown continuously on a screen in the main control room. Finally, an
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infrared sensor would monitor the flare for surges of hydrocarbons. If such a surge is detected, the
sensor would increase the production of steam from the steam injection ring to minimize the
formation of soot and smoke. The response of the infrared sensor is substantially quicker than that
of a human controller.

Unit T — Water Treatment

The water treatment unit would handle all water, except the fire water. This includes raw water,
treated water, and waste water.

The source of water for the refinery would be four water wells. Water would be pumped from the
wells to a 5,000-bbl raw water holding tank. As it is needed, water would be withdrawn from the
holding tank to a raw water sump by means of raw water sump pumps. The water would then be
pumped to two treatment buildings that would provide primary and secondary softening. From
the softening treatment, the water would be pumped to the treated water storage tank that feeds
the boiler feedwater system.

The four water wells also would provide potable water for uses in offices and buildings. Potable
water would be treated before distribution. The potable water system would be separate from
other water systems at the refinery. Under the SDWA, the refinery water system would be
considered a non-transient, non-community public water supply. Because the water supply wells
are to be developed in the Fox Hills-Hell Creek bedrock aquifer, which is separated from shallow
aquifers by typically 1,000 feet, the ground water supply would be classified as "not under the
direct influence of surface water." The Sentinal Butte and Tongue River formations are between
the Coleharbor (near surface) and the Fox Hills-Hell Creek aquifer.

Figure 2-3 and Figure 2-4 show a well water supply of 40 gpm plus surface precipitation and a
net effluent of 53.9 gpm [e.g. 50.4 gpm surface water discharge and 3.5 gpm septic system
(sanitary) discharge]. Once the inventory of plant water has been established, the facility will be
self sufficient for water without drawing upon well water supply during periods of normal
precipitation. Thus, Figure 2-4 shows operations with no recycling of water and Figure 2-3 shows
operations with full recycling of water.

Plant 55 — Waste Water

The refinery would generate three types of waste water: (1) sanitary waste water, (2)
uncontaminated (non-oily) water, and (3) process wastewater or potentially contaminated (oily)
water. Each of these streams of waste water would be handled separately. They also would
receive different levels of treatment.

Sanitary waste water from the offices and other buildings would be collected and disposed of via
a sanitary sewer system. All water collected by this system would be discharged via a septic
system and leach field. Figure 2-3 and Figure 2-4 show the 3.5 gpm of fresh water that would be
used for sanitary purposes and discharged via the septic system and leach field.

The second type of waste water is uncontaminated (non-oily) waste water which originates from
two sources, the boiler system and stormwater. Waste water from the boiler system (boiler
blowdown) will be routed to the WRP for treatment and recycling back to refinery processes
(Figure 2-3 and Figure 2-4). This waste water will be segregated from the
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contaminated (oily) waste water to minimize production of hazardous sludge. Uncontaminated
(non-oily) stormwater will be collected from non-process areas of the refinery and routed to a
7.48 million gallon evaporation pond. Waste water from the evaporation pond would be used as
makeup water for the fire water system (two reservoirs of 2.25 million gallons each) as needed,
recycled back to the refinery processes or when necessary discharged through a NPDES
permitted outfall. Depending on the type of liner in the evaporation pond, additional water may
be needed to keep the water in the pond. A clay liner would need some water/moisture to remain
in the pond at all times to maintain the integrity of the liner.

The third type of waste water would consist of contaminated (oily) waste water. Wastewater
collected from process operations (primarily the SWS) would be routed directly to the WWTU
for treatment and then directed to two effluent holding ponds (700,000 gallons each/1.4 million
gallons total). Potentially contaminated (oily) stormwater will be collected from process areas
(i.e. loading area, tank farm (Figure 2-5) and routed directly to a 1.4 million gallon holding pond.
Depending on quality, the waste water from the holding pond would be directed to the two
effluent holding ponds described above or sent to the WWTU for treatment and then into the
effluent holding ponds. The effluent from the holding ponds would be recycled back to refinery
processes as needed, or discharged through a permitted NPDES outfall in this alternative. It may
be used for irrigation or disposed of in an injection well as discussed in the effluent alternatives
section. All waste water treatment processes would be proven technology and would be designed
to meet quality requirements for recycling back to refinery processes, NPDES discharge permit
requirements, irrigation/land application requirements, or UIC requirements.

Water directed to the WWTU would first pass through an American Petroleum Institute (API)
separator. The separator would remove non-emulsified oil and oil-bearing sludge from the water
by allowing it to float to the surface of the water where it would be skimmed off. The oil
skimmed off the water would be recycled to the crude unit (Figure 2-6). From the API separator,
the water would be discharged to a dissolved air flotation (DAF) system.

The DAF system would use air to remove oils, greases, and suspended solids from the stream of
waste water. In the DAF system, a portion of the clean effluent is removed, super saturated with
air, and mixed with the waste-water influent before being injected into the DAF separation
chamber. Inside the separation chamber, the dissolved air comes out of solution producing
millions of microscopic bubbles. These bubbles attach to solids and oils and float them to the
surface where they would be skimmed and removed from the tank. Sludge and solids from the
DAF would be sent to the sludge thickener, centrifuge or plate press, before being transported
offsite (Figure 2-6).

Waste water effluent from the DAF system would then be directed to the bio-treatment plant. In
this plant, organic chemicals in the waste water would be biodegraded using bacteria. The
bacteria would continuously metabolize the organics in the water, which converts them to CO,
and water. Using blowers and a high-efficiency diffuser manifold system, oxygen would be
supplied to the microbial layer to provide proper conditions for microbial growth.

Waste water effluent from the bio-treatment plant would be held in the two holding ponds
(700,000 gal each) and tested. If testing suggests additional treatment is needed, the water would
be routed through the WWTU. If the water meets the refinery’s criteria for discharge, it would be
released to NPDES discharge Outfall 002.
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Unit W — Storage, Blending, and Shipping

The refinery would maintain storage tanks and support facilities of sufficient size and capability
to handle the production, handling, blending, and distribution of the products produced by the
refinery. The primary components of this unit include storage tanks and vessels, rail and truck
loadout facilities, and a vapor recovery system. The storage tanks would be in the tank farm and
the rail and truck loadout facilities would be in the product loading area on the north side of the
refinery site (Figure 2-7). The following sections describe each component.

Plant 60 — Storage Tanks and Storage Vessels

The eastern half of the refinery site would be occupied by the tank farm (Figure 2-7). The farm
would include tanks for feedstock, intermediate products, and final products. Table 2-2 shows the
projected inventory of storage tanks. Storage tanks would include both floating roof and fixed
roof tanks. Storage tanks with floating roofs are used for storing volatile petroleum products with
higher flash points to minimize vapor loss. The roof rests on the liquid, which greatly reduces the
vapor space between the top of the tank and the top of the liquid. Minimizing the vapor space also
reduces the potential for fires. Fixed roof tanks are used for storing less volatile products because
they tend to have higher vapor loss.

The tanks and tank farm would be constructed to minimize the potential for accidental releases of
the products stored in the tanks. The lower third of each tank would be double-walled.
Additionally, each tank would be diked and the space inside the dike would be lined with a
geotextile liner. Each dike would be sized to hold the entire contents of the tank plus stormwater
from a 100-year, 24-hour storm event. The 100-year, 24-hour storm event for the portion of North
Dakota that encompasses the project site is about 5 inches (Hershfield 1961).

Six vessels would be constructed to store butane and propane (Table 2-2). Storage vessels are
pressure vessels or tanks that are generally used for storing organic liquids and gases with high
vapor pressures (in contrast to floating and fixed roof tanks that store products at atmospheric
pressure). Propane delivered from the merox plant would be stored until sent to the loading
facilities for distribution. Field butanes would be delivered to the butane storage tanks via
transport trucks. These field butanes would then be pumped to the iso-octane unit as an addition
to the feedstock. Butane generated in the iso-octane unit would be pumped to a butane storage
tank and then to the butane blending pump for blending with gasoline.
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Table 2-2 Summary of Tanks to be Constructed on the Refinery Site
Size of Tank
Diameter Height

Content of Tank Volume (bbls) (feet) (feet) Type of Tank
Crude Oil 40,000 85 48 Floating roof
Crude Oil 40,000 85 48 Floating roof
Mid Distillate 50,000 86 48 Floating roof
Mid Distillate 50,000 86 48 Floating roof
Mid Distillate 50,000 86 48 Floating roof
Mid Distillate 50,000 86 48 Floating roof
Raw Light HC 5,000 30 40 Floating roof
Light Slop HC 5,000 30 40 Floating roof
Hydrocrackate 5,000 30 40 Floating roof
Naphtha 5,000 30 40 Floating roof
Ethanol 5,000 30 40 Floating roof
Alkylate 10,000 45 40 Floating roof
Reformate 10,000 45 40 Floating roof
Bio-diesel 10,000 45 40 Floating roof
Atm Red Crude 8,000 42 40 Fixed Roof
Raw Heavy HC 5,000 30 40 Fixed Roof
Raw Heavy Diesel 8,000 42 40 Fixed Roof
Raw Light Diesel 8,000 42 40 Fixed Roof
Heavy Slop HC 5,000 30 40 Fixed Roof
Regular Gasoline 25,000 67 40 Floating roof
Regular Gasoline 25,000 67 40 Floating roof
Premium Gasoline 25,000 67 40 Floating roof
Off Road Gasoline 3,000 30 32 Floating roof
Propane 2,000 11 126 Pressure vessel
Propane 2,000 11 126 Pressure vessel
Propane 2,000 11 126 Pressure vessel
Propane 2,000 11 126 Pressure vessel
n Butane 2,000 14 85 Pressure vessel
Field Butanes 2,000 14 85 Pressure vessel
Field Butanes 2,000 14 85 Pressure vessel
Field Butanes 2,000 14 85 Pressure vessel

Field Butanes 2,000 14 85 Pressure vessel
Total 461,000

Source: Woollez 2003, Woollez 2006

Plant 61 — Blending

The preparation of finished products involves a blended recipe of various components to produce
the final specification product. These requirements change seasonally so tankage must be
designated as component tankage, blending tankage, and finally sales tankage. The blend tank is
filled with various components and is blended with tank mixers or circulating pumps. Laboratory
testing is conducted to ensure product quality and then the blend tank is released to sales. All
deliveries are obtained from approved sales tankage only.
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Plant 62 — Shipping and Receiving
Product delivery would be provided by railroad and truck delivery.

Rail Loading
Rail loading would be provided for light diesel, heavy diesel, regular gasoline, and premium

gasoline. These loading facilities would use the vapor recovery system to control emissions
during loading. The loading area also would be paved with concrete surrounded by curbs. All
process drains would be sealed and elevated above grade. Hydrocarbons collected in these drains
would be returned for reprocessing. Stormwater drains would be mounted in the concrete flush
with grade. Water collected in these drains would be delivered to the WWTU for treatment.

Truck Loading
Truck loading facilities, with vapor recovery systems, would be available for loading and

shipment of light diesel, heavy diesel, regular gasoline, premium gasoline, and propane. Field
butanes would be delivered to the butane storage vessels via transport trucks unloaded at the truck
loading facility.

As with the rail loading facilities, the truck loading area would be paved with concrete
surrounded by curbs and dual drain systems installed. All process drains would be sealed and
elevated above grade. Hydrocarbons collected in these drains would be returned for reprocessing.
Stormwater drains would be mounted in the concrete flush with grade. Potentially contaminated
(oily) stormwater will first be sent to a holding pond and could be routed to the WWTU effluent
holding ponds or to the WWTU (API Separator).

Vapor Recovery System

The refinery would incorporate a vapor recovery system to minimize the loss of VOCs from the
tank farm, rail and truck loading docks, and the WWTU. This system would consist of floating
roof, spherical, and bullet storage tanks in the tank farm and a separate pipe loop that would
collect vapors at each tank, loading spot, and the WWTU. Vapors captured by the system would
be compressed, air cooled, and returned to the process for recovery. This vapor recovery system
would minimize fugitive emissions of VOCs from the refinery.

Unit X — Bio-diesel
Initially, the MHA Nation would purchase bio-diesel for blending at the refinery. Bio-diesel is

readily available at favorable economics. Consequently, MHA Nation proposes to open the
refinery with only a bio-diesel blending plant.

Plant 66 — Bio-diesel

The economic situation favoring buying bio-diesel over producing the bio-diesel is unlikely to
last. Consequently, the MHA Nation expects the need to produce bio-diesel at the refinery in the
future. As a result, the MHA Nation has included this unit in the proposed project action because
it ultimately would be constructed even though it may not be built initially.

The bio-diesel plant would convert oil from soybeans into a mono alkyl ester of long chain fatty
acids or bio-diesel. Although this bio-diesel would have an excellent cetane index and no sulfur
content, the pour point would be relatively high for cold weather use. Consequently, the output of
this plant would be blended with the refinery diesel pool to produce a useable bio-diesel product.
The bio-diesel plant would be sized to produce up to 300 BPSD of bio-diesel from 8,500 bushels
per day of locally grown soybeans, canola, or camelina.

In the plant, bio-diesel would be produced using the base catalyzed transesterification process. In
this process, the soybeans would be crushed mechanically to release their oil. This oil would then
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be reacted with a short-chain alcohol, such as methanol, in the presence of a catalyst. The catalyst
would be sodium or potassium hydroxide, which would be premixed with the methanol. The
reaction would produce bio-diesel and glycerin. Generally, 100 pounds of oil reacted with 10
pounds of methanol and 1 pound of catalyst would produce 100 pounds of bio-diesel and 10
pounds of glycerin. The residual solids could potentially have market value as animal feed, if the
material met federal and state standards for limiting toxic or deleterious residues in animal feed.
Both the soybeans and mash would be contained in covered storage units.

Unit Z— General Refinery

Plant 80 — Off-Sites

Each of the process units is defined by a battery limit boundary within which all the related
equipment is contained. These facilities are considered to be Inside Battery Limits (ISBL).
Everything else in the refinery is considered to be Outside Battery Limits (OSBL). These are
referred to as Off Sites, and include such things as interconnecting pipe racks, roads, connections
to infrastructure coming to the refinery (power, crude oil pipelines, natural gas pipeline, and
water supply.

Plant 81 — Office/Warehouse

The office and warehouse are connected together to provide a central location for administrative
staff at the refinery. The warehouse will contain very valuable spare parts critical to the operation.
The warehouse will also have a machine shop with tools to provide maintenance spare parts right
on site. The medical facility will also be attached to the Warehouse including a garage for the Fire
Truck, ambulance and foam wagon. The central location leads to better supervision of these
critical services.

Plant 82 — General Unit

The general area is designated to assign control over office equipment, mobile equipment, safety
equipment, and other equipment used refinery wide, but not assigned to a specific unit.

2.3.2.2 Pollution Prevention Measures

The MHA Nation Refinery’s design incorporates many measures to minimize pollution. Many of
these design elements, such as the use of synthetic oil, air instead of water for cooling, double-
walled tanks, and a vapor recovery system, are identified in previous sections. Wastewater
pollution prevention measures include segregating potentially contaminated (oily) and
uncontaminated (non-oily) stormwater, reuse of treated wastewater in refinery processes, and
reuse of uncontaminated (non-oily) wastewater in fire water system. Additional pollution
prevention measures include monitoring plans, spill contingency plans, designating a waste
minimization and pollution prevention coordinator, regularly assessing hydrocarbon losses,
segregating oily from non-oily wastes, minimizing the use of drums for chemical additives,
conducting regular and pertinent personnel training, and using centralized computerized
monitoring systems.

2.3.2.3 Construction Phase

The description of the construction phase for the refinery has been divided into several elements.
They are the refinery itself, the pipeline that would connect the refinery to Enbridge’s oil
pipeline, connections to utilities (natural gas and electricity), the railroad spur, and workforce
requirements. Details of these elements are presented in the following sections.
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Figure 2-8

Figure 2-9

Refinery

The MHA Nation expects to begin constructing the MHA Nation Refinery after it has acquired
the appropriate permits. Construction would take 18 to 24 months.

Construction would begin with the stripping of topsoil, grading of the refinery site, and
excavating foundations and spaces for underground works (Figure 2-8).

The topsoil would be stockpiled in a berm along the northern boundary of the refinery site. This
berm would provide some screening of the refinery from highway 23. The topsoil would be used
during reclamation of the site after the refinery is decommissioned and removed.

As excavations for foundations and spaces for underground works are completed, construction of
these facilities would begin. Pipe racks and piping that would connect the various modules would
then be constructed (Figure 2-9). As the piping for connecting the various processes, including
the storage tanks, process units, and loading units, is completed, the units would be constructed
(Figure 2-10).

The process units would be modular in nature and shipped to the refinery site via truck or rail
when ready (Figure 2-11). These modules would then be dropped into place using cranes and
plumbed into the existing pipeline connections. The MHA Nation expects most of the modules
would be fabricated at shops in North Dakota.

Example of Initial Excavation ofa [
Refinery

Aerial View of Typical
Foundation and Underground
Structure Construction
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Figure 2-10 Typical Construction of
Aboveground Structures

Figure 2-11  Example of a Modular Unit
Arriving at a Refinery Ready
for Installation

Oil Pipeline

Enbridge Pipelines of North Dakota (Enbridge) would supply the synthetic crude oil feedstock to
the refinery. Enbridge would tie into a synthetic crude oil pipeline in Outlook, Montana and pump
the oil through its existing system to its Wabek/Plaza field pipeline, which terminates about 4
miles north of the refinery (Figure 2-1). Enbridge would construct a new pipeline to connect the
terminus of its Wabek/Plaza field pipeline to the crude oil storage tanks in the refinery’s tank
farm (Figure 2-12). Additionally, Enbridge would have to construct four new 30,000-bbl storage
tanks between Outlook, Montana and the refinery (Figure 2-1). Thus, Enbridge would provide the
synthetic crude oil to the refinery using the combination of existing pipelines and storage tanks,
new pipeline, new storage tanks at existing stations, and new pumping facilities.

Along its existing pipeline, Enbridge would construct four new 30,000-bbl tanks to store the
synthetic crude. Enbridge would need these tanks to facilitate its operations and ability to keep oil
flowing to the refinery. Two of the tanks would be constructed in Montana and two would be
constructed in North Dakota. Enbridge would construct all four tanks on properties where it
already has pumping stations, storage tanks, and other facilities (Table 2-3). The tanks would be
constructed on portions of the properties that were cleared of vegetation, graded, graveled, and
fenced during development of the original facilities in anticipation of future expansion. Thus, no
expansion of these stations or construction on undisturbed ground would be needed to
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accommodate the new storage tanks. The four tanks would be constructed similarly to those at the
refinery (floating roof, double walled at bottom, and diked).

Enbridge would construct a new pipeline to connect the refinery to its Wabek/Plaza field pipeline
(Figure 2-12). This pipeline would extend 4 miles to the terminus of the Wabek/Plaza field
pipeline in the SW¥% of Section 2, Township 152 North, Range 88 West to the refinery. About
one mile of the pipeline would be constructed along a local road and three miles would be
constructed along a railroad belonging to the Canadian Pacific Railway (C.P.R.).

The pipeline would be a standard type of pipeline for crude oil. Enbridge would construct the
pipeline of steel pipe. It would have an outside diameter of 6% inches. The pipeline would be
buried with a minimum cover of 36 inches.

Table 2-3 Locations of Proposed 30,000-bbl Storage Tanks along

Enbridge’s PiEeline

Station Name County Legal Description
Montana

Outlook Sheridan ~ Township 36 North, Range 53 East, Section 21, SW'

Reserve Sheridan ~ Township 33 North, Range 56 East, Section 30, NWY of NW4
North Dakota

Grenora Williams  Township 159 North, Range 103 West, Section 14, NE of NEV4

Beaver Lod%e Williams Townshig 156 North, Ran%e 95 West, Section 32, SEV4 of SWY4

Construction of the pipeline would follow standard methods. The pipeline would be constructed
in a single spread consisting of equipment and crews handling the various phases of construction
along the route. Construction would take three to four weeks. The construction spread would
involve 10 to 12 workers. Enbridge would stage the construction from the terminus of its
Wabek/Plaza field pipeline, which would involve only property it already leases. Construction
practices would follow the stormwater pollution prevention plan (SWPPP) according to the
stormwater construction permit.

Before construction begins, the centerline and the exterior boundaries of the Right-of-Way
(ROW) would be staked. The pipeline would be constructed within the ROW of the road and
C.P.R.’s rail line. The permanent ROW would be 10 feet wide, which is the maximum the C.P.R.
would allow.

Following construction, Enbridge would test the pipeline and reclaim the area disturbed during
construction. The pipeline would be tested hydrostatically. After soil over the pipeline is graded
to approximate original contour, it would be seeded with seed mixes approved by the landowner.
Construction and reclamation conducted through wetlands would be conducted according to
nationwide permits Enbridge commonly uses for constructing pipelines.
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Natural Gas Pipeline

The refinery would require natural gas for operations. Natural gas would be both a source of
hydrogen and fuel. The hydrogen would be used to remove sulfur from the oil. The proposed
project action includes SMR as the process for generating the hydrogen needed in the process.
Demand for natural gas would be 6 MMSCFD.

The MHA Nation is considering two options for providing natural gas to the refinery. First,
Montana Dakota Utilities (MDU) Resources Group, Inc. would supply natural gas using a new
pipeline that would connect its existing Williston Basin Interstate Pipeline to the refinery (Figure
2-12 and Figure 2-13). This pipeline would extend 29 miles from the existing pipeline in the
NEY of Section 24, Township 155 North, Range 88 West to the refinery. As with the oil pipeline,
a portion of the pipeline would be constructed along the railroad belonging to C.P.R.. The oil and
gas pipelines would be constructed on opposite sides of the railroad because of space
requirements.

Under the second option, Bear Paw Natural Gas Company (Bear Paw) would supply natural gas
using a new pipeline that would connect its existing Plaza pipeline to the refinery (Figure 2-13).
This pipeline would extend 4 miles from the existing pipeline in the NE% of Section 3, Township
152 North, Range 88 West to the refinery. As with the oil pipeline, about one mile of the pipeline
would be constructed along a local road and three miles would be constructed along the railroad
belonging to the C.P.R.. The oil and gas pipelines would be on opposite sides of the railroad
because of space requirements.

Under either option, the pipeline would be a standard type of pipeline for natural gas. MDU
Resources or Bear Paw would construct the pipeline of steel pipe. It would have an outside
diameter of 8 inches. The pipeline would be buried with a minimum cover of 36 inches.

Construction of either pipeline would follow standard methods. The pipeline would be
constructed in a single spread consisting of equipment and crews handling the various phases of
construction along the route. Construction would take three to four weeks. As with the oil
pipeline, the construction spread would involve 10 to 12 workers. MDU Resources or Bear Paw
would stage the construction from existing facilities near the pipeline’s route. Thus, they would
not need to acquire any additional property to stage construction of the pipeline. Construction
practices would follow the SWPPP according to the stormwater construction permit.

Before construction begins, the centerline and the exterior boundaries of the ROW would be
staked. The pipeline would be constructed within the ROW of the road and C.P.R.’s rail line on
the side opposite the oil pipeline. The permanent ROW would be 10 feet wide, which is the
maximum the C.P.R. would allow.

Following construction, MDU Resources or Bear Paw would test the pipeline and reclaim the
area disturbed during construction. The pipeline would be tested hydrostatically. After soil over
the pipeline is graded to approximate original contour, it would be seeded with seed mixes
approved by the landowner. Construction and reclamation conducted through wetlands would be
conducted according to nationwide permits both companies commonly use for constructing
pipelines.

Power Lines

The refinery needs a constant supply of 6 to 7 megawatts (MW) of electricity. Blackouts can
cause substantial problems. Consequently, electricity would be supplied to the refinery from two
separate circuits.
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Verendrye Electric would provide electricity to the refinery by constructing new power lines from
two separate locations and 41.6 kV circuits (Figure 2-12). The first connection would occur in the
southeast corner of Section 15, Township 152 North, Range 86 West. Verendrye’s main north-
south loop line crosses highway 23 at this location. From here, Verendrye would construct a new
power line along the edge of the highway 23 ROW to the northeast corner of Section 19 at the
Project Site. The line would then proceed south along the edge of the gravel road ROW to the
southeastern corner of the north 4 of Section 19. At this corner, Verendrye would construct the
primary substation for the refinery (Figure 2-7). The total length of the power line would be
almost 9.5 miles and the substation would occupy 0.4 acres of the project site.

The second connection would be in the southeast corner of Section 30, Township 152 North,
Range 87 West. Verendrye’s main east-west loop line runs along the southern edge of Section 30.
The new power line would follow the gravel road ROW 1% miles north from this connection to
the location of the new substation in the southeastern corner of the north % of Section 19. From
the substation, a single power line would be constructed into the refinery (Figure 2-7).

Construction of the power lines would follow standard methods for constructing power lines. The
structures would be the same as currently exist for both loop lines (Figure 2-14). Consequently,
the power lines would be constructed to prevent the electrocution of raptors. Verendrye would
construct the power lines by drilling holes for the poles, installing the poles, and hanging the
conductors from each road’s ROW. Thus, Verendrye would require only a minimal easement
along each road.

Figure 2-14 Existing Verendrye
Power Line at Highway
23 Crossing

The power lines would be constructed using a single spread consisting of equipment and crews
handling the various phases of construction along the route. Construction would take 5 weeks.
The construction spread would involve 8 workers.

Water Wells

As noted earlier, water for the refinery would be provided by four wells drilled from the refinery
site. These wells would probably be completed into the Fox Hills-Hell Creek bedrock aquifers.
Depths of the wells could range from 150 to 1,000 feet.

Railroad Spur

A railroad spur would be constructed into the refinery from the existing railroad that crosses the
project site (Figure 2-5). The C.P.R., which owns the railroad, would construct a spur into the
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refinery’s loading area (Figure 2-7). This spur would facilitate the delivery of feedstock and
shipment of product via rail.

Construction of the railroad spur would follow standard methods. Existing vegetation would be
cleared from the new rail bed. Ground that would be under the rail bed would be grubbed and the
topsoil would be removed and stockpiled for reclamation after the spur is decommissioned.
Gravel and other materials required for the rail bed would be acquired from local sources. After
the subgrade is prepared, sub-ballast material would be placed and compacted to a depth of 6 to
12 inches. Ties and rail would be laid on the subgrade and welded in place. Ballast would then be
brought in, dumped on the subgrade and around the ties, and compacted into place to a minimum
depth of 8 to 12 inches below the tie. Areas adjacent to the rail bed and outside the product
loading area that were disturbed during construction would be regraded, covered with topsoil, and
seeded and mulched.

The portion of rail spur in the product loading area would not be regraded and covered with
topsoil. Instead, this area would be covered with concrete. This concrete would contain any leaks
that occur during loading or unloading of rail cars at the refinery.

Workforce Requirements

A substantial number of workers would be required to construct the refinery. A peak of 800 to
1,000 labors and skilled workers are expected to be employed in the refinery’s construction
during 18- to 24-month long construction period.

A substantial portion of the construction workers are expected to be members of the MHA
Nation. The Fort Berthold Community College had training courses for individuals that are
interested in working at the refinery. As a facility owned and operated by the MHA Nation, MHA
Nation members would have preference in hiring. Consequently, many of the workers would live
on the Fort Berthold Reservation and would commute to the refinery site daily to work. The rest
of the workforce is expected to live in or around Minot. Consequently, they would commute to
the refinery site from Minot daily.

2.3.2.4 Operation and Maintenance Phase

This section describes the operations of the various facilities and notable maintenance procedures.

Refinery

Products

During the operation and maintenance phase, the refinery would operate for 347 stream days
annually. During the other 18 days, production at the refinery would be shut down for
maintenance. With 347 days of production annually, the refinery would produce almost 2.0
million bbl of diesel fuel, 2.3 million bbl of gasoline, and 0.1 million bbl of propane on average
every year. These products would be shipped from the refinery via truck and rail car as discussed
in the section on traffic below.

Water Demand and Treatment

As noted earlier, water for the refinery’s processes and daily use would come from four wells
drilled on site. The refinery’s overall operational demand for water would be 40 gpm. Because
the refinery would be operating with air cooling equipment instead of water cooling equipment,
the demand for water would be far less than occurs at other refineries in operation in the U.S. and
North America. The closest refinery (in size and type) was the Turbo Refinery in Canada, which
also used air cooling. This refinery, which had a desalter, used up to 250 gpm of water. No
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desalter is needed for the MHA Nation’s refinery because the crude is already treated at the
source in Canada.

The refinery’s water treatment facilities would handle water used in the various processes and
stormwater that falls within the loading area, tank farm, and process area. Handling and treatment
of the waste water would depend on the source of the waste water (Figure 2-3 and Figure 2-4).
Contaminated water from processes would be routed to the WWTU for treatment before being
released to holding ponds and discharged through NPDES permitted Outfall 002.

At least 10 of the 40 gpm demand would be recycled through the WRP. However, half or more of
the 40 gpm could be recycled, depending on the amount of actual contamination that occurs
(Figure 2-4). The portion of the waste water too contaminated for recycling would be routed to
the WWTU for treatment. Contaminated water could be held in the three holding ponds, before
treatment (1 holding pond) and after treatment (2 holding ponds). The wastewater will be tested
prior to release to NPDES permitted Outfall 002.

Solid and Hazardous Waste and Solid Byproduct Production

The refinery would produce solid waste and would be classified as a generator of hazardous
waste under 40 CFR Part 262 and would be a TSD Facility under 40 CFR Part 264. Projections
suggest the refinery would produce about 660 pounds of solid waste per day. The solid waste
streams generated by the WWTU and WRP would be segregated to minimize the amount of
hazardous waste requiring disposal. By segregating the streams, about 600 of the 660 pounds of
solid waste produced daily would be non-hazardous. Consequently, the refinery would produce
about 60 pounds of hazardous waste daily.

Wastes designated as “hazardous” would be temporarily stored on site prior to handling and
shipment offsite to permitted commercial facilities for treatment, disposal, or both. Any waste
generated in the units would be contained and controlled before placement in storage/shipment
containers. No hazardous wastes would be stored for more than 90 days from the time of
generation, unless an extension is requested by the refinery and granted by the EPA, as allowed
for in 40 CFR 262.34 (b). Reasons for such an extension would be unforeseen, temporary, and
uncontrollable circumstances. The temporary storage of hazardous wastes would take place in full
compliance for management of tanks, containers, drip pads, or containment buildings (40 CFR
262.34 (a)).

The MHA Nation’s refinery would generate solid wastes at a much lower level than the average
existing refinery. The API surveyed 117 refineries and concluded solid wastes, on average,
represent about 0.08 percent by weight of the crude oil feed. For the MHA Nation’s refinery, this
amount would be 2,100 pounds per day. However, the amount of wastes that would actually be
produced (660 pounds per day) would be substantially lower than results of the survey suggest
because the feedstock would be cleaner and the refineries involved in the survey have processes
that would not be constructed at the MHA Nation’s refinery (vacuum units, water cooling towers,
desalters, and cokers) that produce substantial amounts of wastes.

The refinery’s configuration also includes a bio-diesel process unit to convert locally grown
soybeans to bio-diesel. The plant has been designed to produce about 300 BPSD of bio-diesel
from 8,500 bushels per day of locally grown soybeans. The residual solids from the bio-diesel
process (byproduct) have market value as animal feed. The soybean feed would be transported
into the refinery and the solid residue exported by truck and rail. On-site storage for soybeans and
soybean mash would consist of two concrete silos, one for the soybeans and one for the mash.
Each silo would be 20 feet in diameter and 100 feet tall.

August 2009 2-44 Proposed Clean Fuels Refinery FEIS



Chapter 2 —Public Participation, Issue Identification, and Alternatives

Traffic

The refinery would generate new traffic to and from the project site. This traffic would consist of
cars, trucks, and rail cars. Most of the trucks would be semi-tractor trailer types and the rail cars
would be tank cars. There would be between 65 and 70 full time employees commuting to and
from work daily. However, these employees would not be arriving and departing simultaneously
because they would be distributed across three shifts. There would also be ancillary employees
commuting to and from the work as needed. Most of the feedstock and shipments that are not
transported via pipeline would arrive or depart the refinery via truck (Table 2-4). Only butane
would arrive via rail tank car. Once the biodiesel plant is constructed and functioning, soybeans
and soybean mash will also be delivered by railcar.

Maintenance

The refinery would have a specific and detailed maintenance plan in place when it begins
operations. This plan would define the various duties (for example, inspections, periodic work,
and shutdowns), schedules (daily, weekly, monthly, annually, and periodically), and
responsibilities for all processes and facilities at the refinery.

Oil Pipeline
During operation of the refinery, Enbridge’s oil pipeline would supply 10,000 BPSD of synthetic

crude oil. Assuming the refinery operates for 347 stream days per year, Enbridge would supply
3.47 million bbl of synthetic crude oil to the refinery annually.

Once the pipeline is on line, it would become part of Enbridge’s overall system of pipelines.
Consequently, it would fall under Enbridge’s program of routine inspections and maintenance.
Enbridge’s maintenance program follows all U.S. Department of Transportation regulations for
pipelines.

The pipeline would be monitored 24 hours per day. Pressure within the pipeline and readings
from meters would be monitored electronically. The pressure and readings from meters would be
transmitted to Enbridge’s 24-hour control center. Changes in pressure or inconsistent readings
from the meters would indicate if a leak has developed.

Utilities
During operation of the refinery, the natural gas pipeline would supply 6 MMSCFD of natural

gas. Assuming the refinery operates for 347 stream days per year, MDU Resources or Bear Paw
would supply 2,000 MMSCEFD of natural gas to the refinery annually.

Once the pipeline is on line, it would become part of MDU Resources’ or Bear Paw’s overall
system of pipelines. Consequently, it would fall under the appropriate company’s program of
routine inspections (monitoring) and maintenance. MDU Resources’ and Bear Paw’s
maintenance programs follow all regulations for natural gas pipelines.
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Table 2-4 Summarz of Weeklz Truck and Rail Traffic at the Refinerz

Number of Vehicles by Type

Traffic Semi-truck Rail Car'
Incoming
Butane 22 20 movement in
Ethanol 14
Bio-diesel’ 8
Soybeans® 15 14
Outgoing
Gasoline 161
Diesel 154
Propane 6
Sulfur 1
Soybean mash® 14
Non-hazardous sludge 1
Hazardous sludge <14
Total (without full bio-diesel unit) 367 20
Total (with full bio-diesel unit) 374 48
Notes:

1. All rail cars would be included in a single outbound train and a single inbound train each week.

2. Bio-diesel would be purchased and used for blending when the refinery opens. Purchasing of bio-diesel
would continue as long as it is economically favorable to do so.

3. Soybeans and soybean mash would be supplied to and from the refinery only after buying bio-diesel directly
becomes economically unfavorable and the bio-diesel unit has been constructed.

4. One truck Rer month.

The two power lines and substation would become part of Verendrye’s overall system of power
lines. Consequently, the lines and substation would fall under Verendrye’s program of routine
inspections (monitoring) and maintenance. Verendrye’s maintenance program follows all
regulations for electrical distribution lines.

Workforce Requirements

The refinery would require new workers during the operation and maintenance phase of the
project. There would not be any anticipated new employees for the pipelines, other utilities, or
railroad. The refinery is expected to employ about 86 workers directly. This would include 65-70
employees needed to run the refinery on a continuous basis. Additional personnel and contractors
would be needed for: security, maintenance, grounds keeping, and administrative personnel. The
types of positions that would comprise these jobs are summarized on Table 2-5. Most of these
positions would require some level of technical education, such as was offered at the Fort
Berthold Community College. Consequently, most of the positions are expected to be filled by
the local community, which also would not increase the demand for housing. In addition, the
refinery would regularly use the services of a variety of contractors throughout the year (Table 2-
5).
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2.3.2.5 Decommissioning and Reclamation Phase

This section describes the final phase of the project where the refinery and associated facilities
would be decommissioned and removed and the project site would be returned to approximate
pre-project conditions. Decommissioning consists of decontamination, dismantling, shipment and
final disposition of refinery components, and site rehabilitation. Disposition of refinery plant
components can take place either by re-use or depositing them into properly permitted off-site
disposal sites. Decommissioning must comply with all relevant regulations, including those
promulgated pursuant to RCRA. All refinery construction alternatives except for Alternatives 4
and A, would be required to prepare a RCRA closure plan for all Hazardous Waste Management
Units (HWMU) (including surface impoundments, tanks, and areas used for greater than 90-day
container storage). All alternatives, including 4 and A, would also need to meet the clean closure
requirements under RCRA for areas where hazardous waste is generated or accumulated. A
RCRA closure plan, however, would not encompass site rehabilitation, which would be governed
by other agreements between the federal agencies and the Tribes. For all alternatives except 4 and
A, RCRA corrective action requirements would also apply for all releases of hazardous waste or
hazardous waste constituents from all solid waste management units (SWMU).

Refinery

Upon decommissioning, all surface facilities at the refinery site would be removed. Units,
equipment, and materials that could be used at other facilities would be sold and shipped to those
facilities. Other units, equipment, and materials would be disassembled and sold as scrap.

After the surface facilities have been removed, the site would be sampled for contamination and
remediated as necessary. Appropriate sampling and laboratory testing would be used to determine
if any contamination exists and if so, to determine the areal extent of that contamination. Any
contaminated areas would be remediated using methods appropriate to the materials of concern
identified by the sampling and testing.

If no contamination is identified or after any contamination is remediated, the refinery site would
be reclaimed. Reclamation would consist of ripping the soils, recontouring the site to approximate
original contours, redistributing the topsoil that was stockpiled in the berm, and seeding. The seed
mixture or mixtures used in reseeding would be determined by the MHA Nation based on post-
reclamation land uses proposed for the site at the time of reclamation. The wetland would be
recreated as part of recontouring and revegetation.

Utilities
All utilities would be decommissioned and reclaimed, unless the MHA Nation identifies a need

for a particular utility at the time of reclamation. Assuming no post-reclamation need for the
utilities is identified, reclamation would proceed as described.

The procedures for decommissioning and reclaiming the pipelines are straightforward. The
underground pipelines would be purged, cleaned, disconnected, capped, and abandoned in place
to avoid any unnecessary surface disturbance. The oil pipeline would be purged with nitrogen.
Aboveground facilities associated with the pipelines would be removed and the surface
disturbances associated with those facilities would be ripped, recontoured, and seeded with a seed
mixture approved by the landowner.

The aboveground electrical facilities would be disconnected and removed. The conductors and
power poles would be removed from along highway 23 and 366™ Street. Also, the electrical
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substation along the east side of Section 19 would be removed and the site reclaimed.
Reclamation would involve ripping the soil, recontouring the site to approximate original
contours, redistributing the topsoil that was stockpiled during construction, and seeding with a
landowner-approved seed mixture.

2.3.2.6 Safety and Emergency Response

This section outlines the methods the entities involved in the MHA Nation’s proposed Clean
Fuels Refinery Project would employ to ensure the safe operation of the refinery and pipelines
during construction, operation, and maintenance.

Fires and Explosions

The potential for leaks or ruptures in pipelines and in units at the refinery would exist. In the case
of buried pipelines, most ruptures are the result of heavy equipment that accidentally strikes the
pipeline. These ruptures could result in an explosion and fire if a spark or open flame ignites the
escaping gas or oil. The materials used in the pipelines would be designed and selected according
to applicable standards to minimize the potential for leak or rupture. Frequent markers along the
pipelines would reduce the risk of accidental ruptures from excavating equipment. Additionally,
the companies would monitor flows in the pipelines by either remote sensors or daily inspections
of the flow meters, which would reduce the probability of ruptures through prompt detection of
leaks.

Because most processes are closed, the primary potential for fire at the refinery is from leaks or
releases of liquids, gases, or vapors reaching an ignition source such as a heater. Consequently,
the operation of equipment and the various processes are closely monitored and controlled. An
extensive, computerized plant information network would be installed to monitor all operations
and provide early warnings of any developing problems. Also, operations at the refinery would
conform to regulations of the OSHA. OSHA regulations require safe work practices and
appropriate personal protective equipment (as needed for exposures to chemicals and other
hazards such as noise and heat) during tests, inspections, maintenance and turnaround activities,
and when handling regenerated or spent catalyst.

Public Safety

The MHA Nation would take measures to protect the public from hazards at the refinery. The
entire facility would be fenced and gated to prevent unauthorized entry. Also, warning signs
would be posted around the facility. The refinery would conform to all OSHA health and safety
regulations. All operations and permitted releases to surface water and air would be monitored.

Employee Safety

The MHA Nation would develop an Emergency Action Plan that would cover all potential
emergencies, including fires, injuries to employees, chemical releases, and general public safety.
The plan would include telephone numbers for all medical and emergency services and the
contacts in event of emergencies. The plan would be posted at all offices and facilities. All
employees and subcontractors would be trained on the Emergency Action Plan when they are
hired and refresher courses would be conducted annually.

The refinery also would develop and maintain an emergency response team. This team and its
equipment would be stationed at the refinery. The equipment would include fire engines and
other fire-fighting equipment and an ambulance. The members of the team would be trained
emergency response technicians.
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Security

The refinery would be operated as a secure facility with restricted access. The facility (all but the
office building) would be enclosed by an 8-foot high chain link fence topped with barbed wire.
The main gate would be manned by security personnel 24 hours per day, 7 days per week. The
east gate, which primarily would provide access during construction and access to vehicles too
high to clear pipe racks, would be locked and only opened by security personnel when granting
access to specific vehicles. The main gate also would be monitored by a closed-circuit television
camera. Security personnel would patrol the perimeter fence.

Emergency Response Plan

An SPCC Plan, FRP, Hazardous Waste Contingency Plan (HWCP), Superfund Amendments
Reauthorization Act (SARA) Emergency Plan and, as applicable, a CAA Risk Management Plan
and Hazardous Materials Transportation Act (HMTA) Response Plan, would be an integral part
of the refinery’s Emergency Response Plan in responding to releases of oil and hazardous
substances. The plan would provide for an organized response to incidents and emergencies to
protect the environment, employees, and public. Emergency Response Team members, as well as
other designated refinery staff members, would be properly trained in the plan requirements and
spill/release response and cleanup techniques and procedures. Periodic mock spill drills would
take place as part of the on-going spill response training process.

The objectives of the emergency response plan for spills or releases would be:

»  to describe the responsibilities and required actions of each individual working for the
refinery in the event of an environmental incident or emergency;

»  to describe actions to be taken to minimize the effects of an environmental incident or
emergency on personnel, equipment and the environment; and

»  to describe the internal and external communications necessary in the event of an
unplanned spill or release.

On-Site Incidents

Minor spills and releases would typically be contained and managed by refinery personnel
assigned to a specific work area, as long as they were not exposed to significant risks, e.g.,
hydraulic fluid leak from machinery. Such actions typically would not require the assistance of
emergency response personnel. For major spills or releases, such as a significant release of crude
oil or product material such as diesel, the refinery’s Emergency Response Plan would be
activated, with the Emergency Response Team responding. These team members would be
trained in spill response measures. As required, the Emergency Response Team would obtain the
assistance of refinery operations and maintenance staff in obtaining information on the type and
quantity of spilled material, shutting down or moving equipment as needed, acquisition of
equipment and supplies, and providing access to areas where entry is needed to respond to the
spill or release. If an emergency release exceeded the capability of the response team, or posed as
an unacceptable safety risk, assistance would be requested from professional spill response
specialists and contractors and the appropriate state and/or federal environmental agencies, such
as, EPA and the NDDH.

Off-Site Incidents

Typically all minor or major off-site spills or releases would be responded to by the local
Emergency Response Teams within its geographic jurisdiction. Assistance from the Refinery

August 2009 2-50 Proposed Clean Fuels Refinery FEIS



Chapter 2 —Public Participation, Issue Identification, and Alternatives

Emergency Response Team may be required for providing information on the spilled material,
acquisition of equipment and supplies, and assisting with containment at the source of the spill or
release. Only trained personnel would be allowed to participate in any cleanup activities with the
potential for exposure.

If any spill or release is significant enough that it exceeded the capability of the Emergency
Response Teams to adequately respond, assistance would be requested from professional spill
response specialists and contractors and the appropriate state and federal environmental agencies.

2.3.3 Hazardous and Non-hazardous Wastes

Non-hazardous and hazardous waste residuals would be generated from many of the refinery
processes, petroleum-handling operations, as well as the waste water treatment and WRP
operations. Most of the solid wastes that would be generated would be non-hazardous residuals or
those excluded from regulation as a waste. Most hazardous wastes would be generated upon
cleaning of the WWTU. Wastes would be recycled or regenerated within the refinery as much as
practical, with the remainder recycled, reclaimed, regenerated, or disposed of offsite at approved
third-party facilities. Most of the wastes that would be generated would be in the form of oily,
non-oily, and biological sludges (especially from the waste water and water recycle facilities);
spent process catalysts; product filter/adsorbent media; slop oil emulsions/solids; tank bottom
sludge; spent liquids, such as caustic and acid solutions: and pond sediments. Table 2-6
summarizes the major types of wastes that the refinery would generate.

The volume of wastes generated would vary with activities occurring at the refinery. Two major
groups of activities that would occur are normal operations and periods of major maintenance
activities called turn-arounds. During normal operations, maintenance activities are limited and
generation of wastes is typically limited to specific operational activities. Quantities of solid
wastes can be generated in the form of sludges; spent materials such as catalysts, absorbents, and
chemical solutions; and cleaning solutions.

During turn-arounds, which would occur approximately every three to five years for individual
process units, the refinery is shutdown for a short time. Although individual units would require
turn-arounds every three to five years, turn-arounds would occur annually because individual
units or groups of interdependent units would be shut down in rotation. Thus, only a partial
shutdown would occur each year, which would minimize the effect of lost production. Activities
would consist of cleaning out the major processing equipment and storage tanks of undesirable
residues that have accumulated over time; replacing catalysts, absorbents, and other types of
process media that become depleted over time; conducting required repairs; and performing any
other actions necessary for the improved operation of the units and refinery.

The quantity of waste generation can be significantly higher for a short period during turn-
arounds, as compared to the same period during normal operations. The operating philosophy of
the refinery would be to avoid planned total plant outages (about once every 5 years). The
shutting down of individual units or groups of interdependent units in rotation as discussed above
also would minimize the volume of wastes mentioned above. In addition, waste minimization
would be emphasized (especially for hazardous wastes). An example of this in the WWTU would
be the possible use of a centrifuge and naphtha to wash and dewater oily sludges. This could
greatly reduce the amount of hazardous waste sludges generated.
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Table 2-6  Major Types of Waste Generation Projected for the MHA

Nation’s Progosed Reﬁnerz

Site Of Generation Types Of Waste
Operations And » Wastewater
Maintenance > Spent Catalyst
»  Spent Caustic
» Spent Amine
» Spent Acid
»  Spent Filter/Absorbent Media
»  Off-Spec Product
» Waste Oil/Oily Sludges
»  Wash Out Solids (Flushing Of Equipment)
» Process Equipment Cleanup Sludge [Other Than Heat

Exchangers]

Heat Exchanger Bundle Sludge [KO50]

Storage Tank Sludge [Crude (K169), Product, Other]
Other Oily Sludges

Oil Contaminated Debris

Spent/Used Cleaning Solutions

Waste Gases (sent to flare)

Water Plant Filter Cake (e.g., Treatment Of Boiler
Blowdown)

Wastewater

Unused And Used Chemicals
API Separator Sludge [KO51]
DAF Float [KO438]

Slop Oil Emulsions [KO49]

Primary Treatment Sludges (Other Than API Separator Or
DAF) [FO37]

o Sludge from Process Sewer Sumps
o Sludge from Process Stormwater Sumps
o Primary Holding (1) Pond Bottom Sludge

VVVVVYVYV

Water Recycle Plant

Waste Water Treatment
Unit Wastes

YV VYV YV VYV

o Equalization Tank Solids
» Secondary Treatment Sludges [FO38]
o BioReactor Solids
o Clarifier Solids
o Secondary Holding Ponds (2) Bottom Sludge
o Evaporation Pond Bottom Sludge
» Waste Chemicals (e.g. Flocculants)
» Firewater Ponds (2) Bottom Sludge
>

Sludge from Non-Process Stormwater Sumps
-]
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Table 2-6  Major Types of Waste Generation Projected for the MHA

Nation’s ProEosed Reﬁnerz

Miscellaneous » Oily Rags/Debris

Empty Containers With/Without Residual
Laboratory Wastes

Maintenance Oily/Non-oily Wastes
Industrial Waste (Non-oily Trash)
Surplus And Unused Chemicals
Spent Solvents

Contaminated Soils

Scrap Metal/Equipment

Floor Dry/Absorbent

Sand Blast Grit

Used Hydraulic Fluids

Mercury (i.e., Instruments)

Paint And Paint Wastes

SBent Filter Cartrid%es

VVVYVYYVYYYVYVVYVYVYVYYVYYVY

Y

2.3.3.1 Waste Inventory

Non-hazardous Waste Streams

Most of the non-hazardous waste produced at the refinery would originate from the WRP. The
WRP would be used to purify and recycle water to minimize water usage, as discussed earlier and
shown on Figure 2-4. These streams routed to the WRP would bypass the API separator to
minimize commingling with the hazardous API separator sludges and float streams, thereby
reducing the amount of hazardous waste to be managed. The WRP would produce 600 Ib/day of
waste cake that would be disposed of in an off-site approved non-hazardous Class 2 landfill.

Additional types of miscellaneous non-hazardous wastes may include storage tank bottoms (other
than crude oil), non-contaminated empty containers, contaminated soils, scrap metal, industrial
trash and debris (non-oily), various maintenance shop wastes, and spent filter/absorbent media.
These types of wastes would not have levels of contamination that would result in the materials
being considered hazardous under RCRA.

Hazardous Waste Streams

The major anticipated hazardous waste streams to be generated by the refinery during normal
operations include:

»  Wastewater Treatment Sludge
»  Primary Sewer Sludge

»  Slop Oil Emulsion Solids
>

Spent Caustic Solution
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The major wastes to be generated by the refinery during major maintenance activities (i.e., turn-
arounds) that may be hazardous include:

»  Tank Bottom Wastes
»  Process Equipment Sludge
»  Spent Catalyst

Each of these groups of wastes is discussed below.

Waste Water Treatment Sludge

The primary solid wastes that would be produced by the operation of the WWTU are summarized
in a separate solid and hazardous wastes management report. Sludges from the API Separator and
bio-treatment clarifier would be fed to the sludge thickener and sludge dryer, resulting in an
estimated 56 1b/day of hazardous dried sludge that would be disposed of in a third-party licensed
off-site disposal site. Figure 2-6 shows the processes that generate waste.

Primary Sewer Sludge

The source of primary sewer sludge and oil emulsions would be the waste water collection and
treatment system. Oily sludges settle out of the waste water streams in sumps within the refinery.
The sludges in the sumps would be periodically cleaned out and are classified as a listed
hazardous waste (F037 petroleum refinery primary oil/water/solids separation sludge). These
sludges would be cleaned as necessary, but typically not more than every 3-year refinery turn-
around period. The solids would be recovered and sent to a third party licensed off-site disposal
site.

Slop Oil Emulsion Solids

Recovered oil would be sent to a heavy slop tank, including skim oil from the API separator, oil
from oily sludge dewatering, and bottom tank draws from the raw heavy oil tank and reduced
crude storage tank. The recovered oil would be recycled to the crude unit for reprocessing. Any
slop oil emulsion solids that cannot be recycled would be disposed of in a third-party licensed off-
site hazardous waste disposal site. The slop oil emulsion solids are classified as a listed hazardous
waste — KO49. The recovered oil is excluded from RCRA regulations.

Spent Caustic Solution

Caustic would be used throughout the refinery for a number of purposes, including entrained
catalyst removal, sulfur compound conversion, and low pH wastewater neutralization. Examples
of process units where caustic is used include the distillation section of the crude unit and the
isomerization unit. The spent caustic solutions are sent to a spent caustic neutralization tank.
Once neutralized, the solution would be discharged to a third-party licensed off-site disposal site.

Tank Bottom Wastes

Tank bottom wastes that accumulate in storage tanks typically consist of solids found in the
stored material (for example, crude and various intermediate process streams); rust or scale from
tanks, pipes, and other equipment; and heavy hydrocarbons (California Environmental Protection
Agency 2004). Periodic cleaning of the tanks would occur to remove these solids that settle in the
tank over several years of operation. The purpose of the cleaning includes recovery of lost tank
capacity, tank integrity inspection, change in service, and repair. The frequency of tank cleanouts
would depend upon the type of material stored. The storage tanks that typically require more
frequent cleanout are crude oil and heavy and middle distillates. It is currently estimated that

August 2009 2-54 Proposed Clean Fuels Refinery FEIS



Chapter 2 —Public Participation, Issue Identification, and Alternatives

cleaning of the tanks may be required every 6 to 9 years. However, a storage tank can be cleaned
out more frequently if it needs repair or refurbishment.

The synthetic crude tank sludge is designated as a “listed” RCRA hazardous waste (K169 — crude
oil storage tank sediment). Therefore, any tank bottoms removed from the synthetic crude storage
tanks would be handled as a hazardous waste. The amount of tank bottoms generated is
minimized by the use of pretreated synthetic crude and fixed tank mixers that help keep solids
from settling.

Whether the tank bottom sludge from the remaining storage tanks is classified as a hazardous
waste would be determined by RCRA characteristic testing. Typically lighter product tank
bottoms (for example, gasoline) are classified as a hazardous waste due to the levels of benzene.
At the refinery, light products may contain benzene levels high enough to cause the bottom
sludge to be designated as a hazardous waste. However, the middle distillates may not contain
benzene and specific metals at levels that would cause the bottom wastes to be considered as a
hazardous waste.

Cleaning of the tanks would entail centrifuging or dewatering of the sludge to minimize the
amount of solid residue. Recovered oil would be returned for processing and waste water would
be sent to the oily water sewer for treatment in the WWTU. Solids would be shipped to a third-
party licensed off-site disposal site.

The production of heavy oil is expected to be less than 1 percent from the hydrocracking process.
The feedstock would have an end boiling point of less than 1,000°F and the heaviest component
would be fed to the hydrocracker. This small bottoms stream would be sent to a user permitted to
burn or blend the material.

Process Equipment Sludge

Periodic cleanout of the residues within various pieces of process equipment is necessary to
maintain the preferred processing efficiencies. Such wastes are typically generated during
maintenance periods, especially during plant turn-arounds. Solid residues that are not listed
hazardous waste that cannot be recycled would be tested to determine whether they are a RCRA
characteristic hazardous waste.

One of the major cleanout activities associated with equipment maintenance is associated with the
heat exchangers. Heat exchangers would be routinely cleaned to maintain their efficiency.
Accumulated residues deposited from the process streams that are either heated or cooled would
be removed. This would be accomplished with the use of hydro-blasting and steam. Cleaning
would occur on a concrete cleaning pad that contains a drain sump that would overflow to the
oily process sewer for treatment in the WWTU. The pad would be designed to collect as much of
the solid residues as possible. These residues would be placed in approved hazardous waste
drums for temporary storage and eventual transport to a third-party licensed off-site hazardous
waste disposal site.

The removed scale and hydrocarbon solids waste generated from this cleaning activity is
classified as hazardous waste KOS50 — heat exchanger bundle cleaning sludge. The cleaning of the
heat exchanger is expected to occur every three years during a turn-around. However, excessive
fouling, such as in the crude unit, could require more frequent cleaning for some of the heat
exchangers. The refinery does have the advantage of using synthetic crude as the primary
feedstock, which should reduce the amount of fouling, as compared to the refineries using typical
crude as a feedstock.
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Spent Catalyst

Various catalysts are used throughout the refinery process for a variety of purposes, including
promotion of hydrocarbon conversion reactions (hydrocracking and isomerization), reduction of
sulfur and nitrogen content of certain hydrocarbon streams (hydrotreating), conversion of sulfur,
and conversion of natural gas to hydrogen for use in the hydrotreating and hydrocracking
reactions. Catalysts that are used in these processes lose effectiveness over time and must be
regenerated or replaced. The frequency of replacement with new or regenerated catalyst depends
on the type of catalyst. Most catalysts would be replaced every 3 to 5 years. Replacement
typically coincides with major maintenance periods, such as turn-arounds.

Major spent catalysts to be generated at the refinery include metal-impregnated refining catalyst
generated from processes that treat, crack, and reform hydrocarbon streams. The metals within
the catalyst that create the necessary reactions can result in the spent catalysts being considered
hazardous. Two types of spent catalysts are “listed” hazardous waste (K171-spent hydrotreating
catalyst and K172-spent hydrorefining catalyst). The rest of the catalysts are tested to determine
whether they are a RCRA characteristic hazardous waste. Spent catalysts are subject to RCRA
regulation if they are listed or characteristic hazardous waste, but may be recycled or reclaimed as
allowed by RCRA regulations.

2.3.3.2 RCRA — Treatment, Storage, and Disposal of Hazardous
Waste

Under Alternative 1, the refinery as designed would be a TSD Facility. Therefore, the refinery
would need to obtain a RCRA TSD permit from EPA. A TSD permit would significantly increase
the regulatory requirements for the proposed refinery project (40 CFR Part 264 including RCRA
corrective action requirements). This would include applicable construction requirements
(including double liners) for all hazardous waste surface impoundments (40 CFR 264.221(c)).

2.3.4 Buffalo Forage Production

The MHA Nation raises buffalo as an economic enterprise. Currently, forage for the herd of 650
animals is insufficient and MHA Nation must buy bales of forage from other sources to feed the
herd during the winter.

The primary land use within Section 19 and 20 of the project area is intensive dry land farming
(e.g., cereal row crops — barley and wheat), which may include cattle grazing in the late fall. The
MHA Nation proposes to use the remaining acreage of the project site to raise forage for the
buffalo herd to reduce dependency on outside sources. Therefore, the acreage would be converted
from a dry land farming crop to a dry land forage crop. The acreage would be seeded initially
with oats and crested wheatgrass and the crop would be swathed and baled. Subsequently, the
property would be seeded to alfalfa and a mixture of grasses and the crop would be swathed and
baled. Buffalo would not be grazing within the property; the forage would be hauled to lands
where the Tribal herd is being managed.

2.4 Alternative 2 — Transfer to Trust, No Refinery

Under this alternative, BIA would accept the 468.39-acre project site into trust status, but would
not approve MHA Nation’s proposal to construct, operate, and maintain a clean fuels refinery.
Consequently, the entire 468.39-acre project site would continue to be used for agricultural
purposes similar to those that have been occurring on the property for decades. Additionally, the
MHA Nation could decide to use the entire project site to produce feed for their buffalo.
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Alternatively, the MHA Nation could have the land included in the Farm Pasture Leasing
Program as administered by BIA under 25 CFR Part 162.

Under the Farm Pasture Leasing Program, BIA assists Indian tribes and landowners in leasing
their land for agricultural purposes, through either negotiations or advertisement. BIA typically
reviews a negotiated lease for approval, and defers to the landowners’ determination that the lease
is in their best interest, to the maximum extent possible. If a lease is granted on the landowners’
behalf, BIA will attempt to obtain a fair annual rental and ensure that the use of the land is
consistent with the landowners’ wishes.

2.5 Alternative 3 — No Transfer to Trust, Refinery
Constructed (DOI Preferred alternative)

Under this alternative, BIA would not accept the 468.39 acres into trust status; however, the
MHA Nation would construct, operate, and maintain a clean fuels refinery on this property (e.g.,
without the trust status). Under this alternative, the MHA Nation would not need BIA’s approval
for the clean fuels refinery, but the Project would need to obtain required permits from the EPA
and others. All of the effluent discharge alternatives will be considered for this alternative.

2.6 Alternative 4 — Modified Proposed Action

Under this alternative, BIA would accept the 468.39 acres into trust for the construction and
operation, and maintenance of a clean fuels refinery; however, the design would be modified
from the MHA Nation’s original proposal. The refinery would be reconfigured to minimize
impacts to the jurisdictional wetland; use of tanks instead of ponds for potentially contaminated
(oily) stormwater and contaminated process waste water; and use of a sanitary collection tank or
sanitary waste treatment plant instead of a leach field. The refinery would continue to be
regulated as a RCRA LQG. The refinery would be redesigned so that tanks and tank systems are
used for holding and processing of potentially contaminated (oily) stormwater and contaminated
process waste water. When the refinery discharges are regulated by an NPDES permit, and the
RCRA WWTU exemption applies, the refinery would not be regulated as a RCRA TSD Facility.
The proposed septic tank for employee wastewater would also be replaced with either a small
treatment plant or wastewater would be trucked to a municipal WWTP.

The revised design reduces impacts to the jurisdictional wetland by changing the locations of the
utility building, main electrical substation and sulfur plant as shown in Figure 2-15. The ditches
containing the uncontaminated stormwater from the western part of the site would be directed to
one or two collection points adjacent to the east side of the swale. This water would cross the
swale via an underground pipe consistent with minimal impact. The final design would impact
less than 0.1 acre of the jurisdictional wetland due to two roadway crossings. This redesign
eliminates the “future expansion” area shown in Figure 2-7.

The modification of the facility design would change the NPDES discharge permit outfalls: New
Outfalls 002a and 003 would be added.
»  Outfall 001 uncontaminated stormwater

»  Outfall 002 discharges from the process (refinery) wastewater treatment
unit

»  Outfall 002a potentially contaminated (oily) stormwater, treated as needed

»  Outfall 003 employee WWTP
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The potentially contaminated (oily) stormwater holding pond and final effluent holding ponds
would be replaced with a tank system to meet specific regulatory requirements under RCRA
(Figure 2-16). An additional NPDES outfall (002a) would be provided for the discharge of the
potentially contaminated (oily) stormwater from the tank system. The holding ponds for
potentially contaminated (oily) stormwater could generate a RCRA listed waste, FO37-petroleum
refinery primary oil/water/solids separation sludge and potentially FO38- petroleum refinery
secondary (emulsified) oil/water/solids separation sludge. The potentially contaminated (oily)
stormwater would be directly conveyed to a group of surge tanks located between the process
units and the evaporation pond. These are underground shallow tanks to accommodate gravity
filling following the site gradient. The tanks would be made of double wall steel or equivalent in
compliance with 40 CFR 265 Subpart J. The total capacity of the tanks is 15,000 bbl, but multiple
tanks would be used to minimize individual tank size and the risk of potential leakage. If there is
leakage, then only one tank would be taken out of service for repair, leaving all the others in
service. The tank system would be sized to contain the maximum stormwater flow predicted for a
100-year storm event which is 5 inches in 24 hours. Annual precipitation averages 18 inches/year
with an average of 0.05 inches in 24 hours. The holding tanks would provide the surge capacity to
hold the stormwater for testing before its release to the release tanks, or to the process wastewater
treatment unit, if required. The release tanks would be located near the surge tanks, but the piping
would be segregated for release control. After testing, the water in the release tanks would either
be routed to the wastewater treatment unit, recycled or released to Outfall 002a.

Process (refinery) wastewater would be treated in the wastewater treatment unit as described in
Alternative 1; however, rather than being stored in holding ponds, it would be sent to a series of
final effluent release tanks prior to discharge from Outfall 002. This wastewater could be tested
prior to release and if it does not meet discharge limits it could be routed back to the wastewater
treatment unit for further treatment.

The uncontaminated stormwater would be surface drainage outside the paved and curbed process
areas. This water would be conveyed in surface ditches to the evaporation pond for holding and
testing prior to release to Outfall 001, used for recycling, or to maintain capacity in the firewater
ponds. The average flow here is based on 18 inches/year of precipitation, but the evaporation
pond would be large enough to hold the 5 inches/24 hour storm, the 100 year maximum. The
normal operation would be to recycle this water (after testing) to the plant, and release any excess
(up to the 55 gpm maximum) to Outfall 001. The average recycle rate is 30 gpm along with 10
gpm from the water wells for the total refinery average water needs. If the evaporation pond is
lined with natural clay, some water would have to remain in the pond to maintain liner integrity.
Other surface stormwater outside either those areas that are paved and curbed or within process
areas would continue to follow natural contours.

Sanitary wastewater (e.g., employee restrooms and showers) would be collected in a dedicated
holding tank for removal from the MHA site to a licensed third-party permitted municipal WWTP
(estimated at 1 truck per day holding 3,750 gallons, average 4,500 gallons per week or 1.2 trucks
per week). Alternatively, a modular sanitary WWTP would be installed. Treated wastewater
would be discharge through Outfall 003 and solid waste removed to an offsite approved landfill
site. Lastly, the laboratory waste would be collected in a dedicated holding tank for testing, and
removed by truck to a properly permitted off-site disposal site.

Water stored on site would be maximized in the fall to service the plant recycle needs during

winter. Shortfalls of water will be made up by the water wells. Water inventories would be at a
minimum just prior to the spring thaw.
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2.6.1.1 RCRA — Generator Classification

Under Alternative 4, the refinery would be classified as a RCRA generator of hazardous waste.
As such, it must meet the requirements of 40 CFR Part 262. The regulations that the refinery
would comply with based on its generator classification are identified in Table 2-7.

Table 2-7 Hazardous Waste Generation Classification and Applicable Regulations

Generator Quantity Regulation
Large Quantity (LQG) > 1,000 kg/month All Part 262 Requirements
(approximately 2,200 Ibs)

> 1 kg/month acute
(approximately 2.2 Ibs)
> 100 kg residue or contaminated
soil from cleanup of acute
hazardous waste spill)
Small Quantity (LQG) Between 100-1,000 kg/month Part 262, Subparts A,B,C (262.34(d) is
(approximately 220-2,200 1bs)  specific to SQGs);and Subparts
E,F,G,H if applicable; and portions of
Subpart D as specified in 262.44.
Conditionally Exempt <100 kg/month Part 261.5
Small Quantity <1 kg/month of Acute Hazardous
Generator (CESQGs)  Waste
<100 kg/month of Acute Spill
Residue or Soil

Source: U. S. Environmental Protection A%encz 2003a
2.6.1.2 Solid Waste

Under Alternative 4, solid waste and hazardous waste would be managed as generally described
under the proposed Alternative 1. Because of the replacement of the potentially contaminated
(oily) stormwater holding pond and effluent holding ponds with a tank system, no pond sludges
would be generated. The sludge thickening process would be designed to minimize hazardous
wastes generated for offsite disposal by use of a centrifuge with solvent wash or similar process.
Figure 2-17 shows how wastes generated from the redesigned wastewater treatment unit would be
handled.

2.6.1.3 RCRA Treatment Storage and Disposal (TSD) Facility
Considerations

Under Alternative 4, the refinery would be designed and operated so that hazardous waste is not
treated, stored or disposed of at the site. However, the facility could potentially become a RCRA
TSD if an NPDES permit is not obtained (and the “wastewater treatment unit” exemption at 40
CFR 264.1(g)(6) does not apply), and/or if the wastewater treatment unit is not designed and
operated on a continuous basis according to the requirements for Aggressive Biological
Treatment Units (ABTU) (40 CFR 261.31(b)(2)) resulting in “hazardous waste” wastewater being
land applied (Alternatives 4 and B), or disposed of in an UIC well (Alternatives 4 and C). The
facility could also become a TSD in other ways. For example, if hazardous wastes are stored for
greater than 90-days at the refinery, or if certain waste streams are combined or exceed the
toxicity characteristic, the facility could become a TSD. If the facility becomes a TSD, it would
be required to obtain a RCRA TSD permit from EPA. For more information on RCRA
applicability, see the interim final EPA document “Discussion of Regulatory Applicability of
RCRA /NPDES/UIC to Three Affiliated Tribes Refinery Alternatives” (March 2008, technical
report). A TSD permit would significantly increase the regulatory requirements for the proposed
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refinery project (40 CFR Part 264 including RCRA corrective action requirements). This would
include applicable construction requirements (including double liners) for all hazardous waste
surface impoundments (264.221(c).

2.6.1.4 Decommissioning and Reclamation Phase- Alternative 4

The decommissioning and reclamation phase for this alternative differs from Alternative 1 in that
a RCRA closure plan for all HWMUs (including surface impoundments and tanks) would not be
required. The clean closure requirements under RCRA for areas where hazardous waste is
generated or accumulated would need to be met as in Alternative 1. The site (non-RCRA) closure
plan developed through other agreements between the Federal agencies and the Tribes would
encompass general cleanup and site rehabilitation. RCRA corrective action requirements would
not apply for all releases of hazardous waste or hazardous waste constituents from all SWMUs
for this Alternative unless conditions present an imminent and substantial endangerment to health
or the environment as applicable under Section 7003 of RCRA
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2.7 Alternative 5 — No Action

Alternative 5 is the no action alternative. Under this alternative, BIA would not accept the 468.39
acres into trust status for the refinery. The MHA Nation would continue to own the property
outside of trust status. For this alternative, BIA assumed the refinery would not be constructed
and the entire 468.39-acre project site would continue to be used for agricultural purposes similar
to those that have been occurring on the property for decades. This alternative also serves as the
baseline for comparison of the other action alternatives.

2.8 Effluent Discharge Alternatives

As noted earlier, four effluent discharge alternatives were developed for the three refinery
construction alternatives: Alternatives 1, 3 and 4. There may be modifications to the design to
accommodate requirements of the discharge alternative, such as adding additional storage
capacity to holding ponds or tanks.

2.8.1 Alternative A - Proposed Effluent Discharge Action
(EPA Preferred Discharge Alternative)

Under this alternative, the MHA Nation would obtain an NPDES permit from EPA for the
discharge of effluent from the refinery. There is a difference in the number of outfalls and the
discharge from those outfalls for each of the construction Alternatives.

Under Alternative 1, there would be two NPDES permitted outfalls. One would be for
uncontaminated (non-oily) waste water which originates from two sources, the boiler system and
stormwater. Waste water from the boiler system (boiler blowdown) would be routed to the WRP
for treatment and recycling back to refinery processes (Figure 2-3 and Figure 2-4). This waste
water would be segregated from the contaminated (oily) waste water to minimize production of
hazardous sludge. Uncontaminated (non-oily) stormwater would be collected from non-process
areas of the refinery and routed to a 7.48 million gallon evaporation pond. Waste water from the
evaporation pond would be used as makeup water for the fire water system (two reservoirs of
2.25 million gallons each) as needed, recycled back to the refinery processes or when necessary
discharged through an NPDES permitted outfall.

The other NPDES permitted outfall would be for potentially contaminated (oily) waste water.
Wastewater collected from process operations (primarily the SWS) would be routed directly to
the WWTU for treatment and then directed to two effluent holding ponds (700,000 gallons
each/1.4 million gallons total). Potentially contaminated (oily) stormwater would be collected
from process areas (i.e. loading area, tank farm (Figure 2-5) and routed directly to a 1.4 million
gallon holding pond. Depending on quality, the waste water from the holding pond would be
directed to the two effluent holding ponds described above or sent to the WWTU for treatment
and then into the effluent holding ponds. The effluent from the holding ponds would be recycled
back to refinery processes as needed, or discharged through a permitted NPDES outfall in this
alternative. All waste water treatment processes would be proven technology and would be
designed to meet quality requirements for recycling back to refinery processes and NPDES
discharge permit requirements

Under Alternative 4, there could be four NPDES discharge permitted outfalls: Outfall 001 for
uncontaminated stormwater, Outfall 002 for wastewater treatment unit, Outfall 002a for
potentially contaminated (oily) stormwater, treated as needed, and Outfall 003 for employee
WWTP.
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The potentially contaminated (oily) stormwater holding pond and final effluent holding ponds
would be replaced with a tank system to meet specific regulatory requirements under RCRA
(Figure 2-16). An additional NPDES outfall (002a) would be provided for the discharge of the
potentially contaminated (oily) stormwater from the tank system. The potentially contaminated
(oily) stormwater would be directly conveyed to a group of surge tanks located between the
process units and the evaporation pond. These are underground shallow tanks to accommodate
gravity filling following the site gradient. The tanks would be made of double wall steel or
equivalent in compliance with 40 CFR 265 Subpart J. The holding tanks would provide the surge
capacity to hold the stormwater for testing before its release to the release tanks, or to the process
wastewater treatment unit, if required. The release tanks would be located near the surge tanks,
but the piping would be segregated for release control. After testing, the water in the release tanks
would either be recycled to process the wastewater treatment unit or be released to Outfall 002a.

Process (refinery) wastewater would be treated in the wastewater treatment unit as described in
Alternative 1; however, rather than being stored in holding ponds, it would be sent to a series of
final effluent release tanks prior to discharge from Outfall 002. This wastewater could be tested
prior to release and if it does not meet discharge limits it could be recycled back to the wastewater
treatment unit for further treatment.

The uncontaminated stormwater would be surface drainage outside the paved and curbed process
areas. This water would be conveyed in surface ditches to the evaporation pond for holding and
testing prior to release to Outfall 001, used for recycling, or to maintain capacity in the firewater
ponds. The normal operation is to recycle this water (after testing) to the plant, and release any
excess (up to the 55 gpm maximum) to Outfall 001. The average recycle rate is 30 gpm along
with 10 gpm from the water wells for the total refinery average water needs. If the evaporation
pond is lined with natural clay, some water would have to remain in the pond to maintain liner
integrity. Other surface stormwater outside either those areas that are paved and curbed or within
process areas would continue to follow natural contours.

A modular sanitary WWTP could be installed. Treated wastewater would be discharge through
Outfall 003 and solids waste removed to an offsite approved landfill site. Lastly, the laboratory
waste would be collected in a dedicated holding tank for testing, and removed by truck to a
properly permitted off-site disposal site.

2.8.2 Alternative B —Partial Discharge through an NPDES
Permit and Some Storage and Irrigation

Under this alternative, wastewater would be treated in the WWTU and then stored in the ponds
on the west side of the facility or in release tanks. The MHA Nation would discharge water as
described for the proposed project action during times when irrigation is not possible. During the
growing season when saturated soil conditions do not exist, the refinery could use treated
wastewater to irrigate trees and forage on the project site. Thus, this alternative is a modification
of Alternative A. With this alternative, the MHA Nation could either irrigate when possible or
discharge treated wastewater. As in Alternative A, wastewater would be discharged as needed
from an outlet into the wetland in the northwest corner of the project site (Figure 2-7).

The refinery wastewater would be (by definition) a solid waste under RCRA. As such, all
wastewater proposed to be used for irrigation should be treated to meet appropriate standards to
protect human health and the environment. In addition, unless the wastewater is treated
sufficiently, it will continue to be considered a solid waste containing hazardous waste
constituents, and RCRA corrective action requirements could apply for the irrigated land parcel.
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2.8.3 Alternative C — Effluent Discharge to an Underground
Injection Control (UIC) Class | Well

Under this alternative, the MHA Nation would discharge all effluent from the WWTU to a Class
I, Non-hazardous UIC well that would be drilled on the project site. This well would dispose of
non-hazardous fluids into isolated formations beneath the lowermost underground source of
drinking water (USDW). Thus, the well would place effluent in porous formations of rocks or a
deep aquifer that is not identified as existing or future USDWs. Because injection wells have the
potential to inject contaminants that may cause underground sources of drinking water to become
contaminated, the UIC Program prevents contamination by setting minimum requirements. These
requirements typically include contamination prevention by keeping injected fluids within the
well and the intended injection zone, direct or indirect injection into an USDW, or otherwise
adversely affect public health. The siting of the UIC well and the construction, operation,
maintenance, monitoring, testing, and closure of the well will consider these minimum
requirements.

2.8.4 Alternative D — No Action

Under this alternative, EPA would not issue any permits for the discharge of effluents from the
proposed refinery. This includes permits for NPDES regulated discharges, discharges to a Class |
non-hazardous UIC well, and discharges of the septic system to a leach field. Thus, no discharges
of water of any kind from a refinery would be permitted under this alternative.

2.9 Summary of RCRA Applicability

The design and operation of the facility would play an important role in determining which
environmental permits would be needed. This is discussed briefly below and in more detail in the
“Discussion of Regulatory Applicability” document (EPA 2008).

This analysis regarding the applicability of RCRA permitting for the various wastewater
treatment scenarios is based upon the desire of the MHA Nation to have the analysis reflect any
and all circumstances where a RCRA permit might be required based on the limited information
available during preliminary design. This includes circumstances where listed and/or
characteristic hazardous waste may be present in the wastewater treatment system due to
incidents such as process upsets or equipment shutdowns, particularly where land-based units are
proposed for wastewater treatment operations, or where land-based practices (e.g. irrigation and
UIC injection well) are proposed for ultimate wastewater disposition. Likewise, the analysis takes
into account the possibility that certain HWMUs might not ultimately qualify for specific
permitting exemptions, based upon possible changes made in final facility design, policy or legal
issues, or any other project specific circumstances.

A RCRA TSD Facility permit would likely or potentially be required for all construction
alternatives except Alternative 4 and A. Alternatives 1 and 3 with any discharge alternative would
need a RCRA TSD permit, because the refinery units generating hazardous waste are surface
impoundments instead of tanks. A RCRA TSD permit would also likely or potentially be needed
for any of the refinery construction alternatives combined with Effluent Discharge Alternatives B
and C, because all or part of the wastewater would not be discharged in accordance with an
NPDES permit. Based on the preliminary design for the facility, the only alternatives
combination which would most clearly not need a TSD permit would be Alternatives 4 and A.
The final determination of RCRA applicability would be based on the final design and the TSD
permit application for the facility. The main factors affecting RCRA applicability are listed
below:
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Alternatives 1, 3

>

>

Alternative 1, 3 and A: Surface impoundments would not meet the RCRA definition of
tanks or tank systems;

Alternative 1, 3 and B: Surface impoundments would not meet the RCRA definition of
tanks or tank systems, and irrigation (land application) would not likely be covered
under the WWTU because some of the wastewater would not be discharged under an
NPDES permit under CWA; and

Alternative 1, 3 and C: Surface impoundments would not meet the definition of tanks or
tank systems, and UIC disposal would not likely be covered as the WWTU exemption
applies if discharges are subject to an NPDES permit under CWA.

Alternative 4

>

Alternative 4 and A: A RCRA TSD Facility permit would not be required due to the use
of tanks and tank systems in the WWTU in conjunction with an NPDES discharge
permit as this meets the requirements for the WWTU exemption (other exemptions or
considerations may apply);

Alternative 4 and B: Wastewater would be treated prior to discharge through an NPDES
permit or disposal through irrigation (land application). Because a portion of the
wastewater would not be disposed through a CWA permit, the tanks in the wastewater
treatment system would be unlikely to be covered by the WWTU exemption from the
requirement to obtain a RCRA TSD permit. At petroleum refineries, wastewater
treatment tanks may occasionally manage hazardous waste, requiring a TSD permit
unless the facility qualifies for a WWTU exemption. Therefore, a RCRA TSD permit
could potentially be required.

Alternative 4 and C: UIC well disposal: For this alternative, process wastewater would
not be disposed of through an NPDES (CWA) permit. Therefore, the tanks in the
wastewater treatment system would be unlikely to be covered by the WWTU exemption
and a RCRA permit may be required.

2.10 Alternatives Considered but Eliminated from

Detailed Analysis

Several alternatives were considered for this analysis, but were eliminated from detailed study for
various reasons. These alternatives are listed below. The reasons they were excluded from further
consideration also are described.
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Alternative Considered

Reasons Considered

Reasons Dropped

Use of local light sweet crude oil as a feedstock

This alternative was specifically developed to respond to the MHA
Nation’s desire to refine oil that it may extract from under the Fort
Berthold Reservation. It also would have accepted other local
supplies of crude oil.

This alternative was dropped from detailed analysis because of
technical considerations. Initially, when the refinery was proposed,
the local supply of light sweet crude oil was declining and was
expected to continue to decline. The refinery needed a dependable
source of oil for at least 20 years. Based on that information this
alternative was dropped. Recently there has been new exploration
and production from the deeper Bakken Formation. However, the
Tribes are still planning to refine synthetic crude oil.

Additionally, the locally available crude oil has several
disadvantages that the refinery would have to overcome.
Processing would require desalting of the oil. This process uses a
substantial amount of water (equivalent to about 5 percent of the
crude feed), and local supplies of water for the refinery are limited.
Also, the refinery would need an injection well to dispose of the
brine that the desalting process would generate. Finally, the local
crude would produce fewer aromatics and less diesel. It also would
have more selenium, other metals, and bottoms requiring disposal.

Alternative Considered

Reasons Considered

Reasons Dropped

August 2009

Alternative to completely avoid wetlands with pumping.

This alternative was considered to minimize dredging and filling
jurisdictional waters of the U.S. including wetlands.

The shift of the facility to the east and slightly south as designed
would encroach upon the safety zones for the edge of property,
railroad, and existing homestead. It would require additional
excavation to achieve acceptable surface water drainage and
capture. The drainage would not be all in one direction as presently
designed so a pumping system would need to be installed to move
captured water to the treatment facility. The cost for the facility
construction would increase by approximately $2,000,000 as there
would be additional infrastructure required; more excavation to
achieve acceptable surface water drainage, and a surface water
capture system and pumping to the water treatment unit. There
would also be increased operational costs for the facility from the
pumps.

When considering the need for acceptable surface water drainage,
the use of pumps or alterations of existing gradient would increase
the potential for adverse environmental consequences because of
pump failure, breaching of drainage capture, or ponding of
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potentially contaminated water in unprotected areas. This
alternative would also limit future expansion of the facility.

Alternative Considered

Reasons Considered

Reasons Dropped

Discharge of Effluent from the WWTP to a Wetland Treatment
Unit Constructed on the Project Site.

This alternative was considered to provide additional treatment of
nutrients and hydraulic buffering of the effluent before it was
discharged into the existing wetland on the project site.

This alternative was dropped from detailed evaluation because of
uncertainties regarding whether there would be a significant
benefit to the existing wetland. Although constructed wetland can
attenuate flow, it is unclear if attenuation would benefit the
existing wetland. From a water quality standpoint, the wastewater
treatment unit would already meet the permit limits at the end of
the pipe before water is discharged into the existing wetland. Thus,
having a constructed unit would not change the water quality
permit limits that need to be met. Pond/wetland treatment systems
provide little to no treatment in the winter because of low
temperatures. Treatment performance of the constructed wetland
decreases over time without substrate replacement or removing
vegetation every couple of years. There would also be additional
construction costs and siting difficulties in locating another
treatment unit on the site with gravity flow from the existing
treatment units.

Alternative Considered

Reasons Considered

Reasons Dropped

Alternative to minimize impact to wetlands by moving ponds east
of the wetland.

This alternative was considered to minimize dredging and filling
jurisdictional waters of the U.S. including wetlands.

Reducing the fill of the wetland by 100 feet by moving the water
treatment unit and ponds to the east of the swale would encroach
upon the safety setbacks for the tank farm (240 foot separation)
and property line (200 foot separation). This alteration would cost
approximately $930,000 more to construct than the proposed
alternative as two high capacity trash pumps with pump houses and
associated piping would be needed ($588,700), as well as 80,000
cubic yards of additional excavation ($340,000).

There could be an increase in potential adverse environmental
consequences from captured surface water pump failure, breach of
drainage capture systems, or ponding of potentially contaminated
water in unprotected areas. There would also be increased
operational costs for the facility from the pumps.
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Alternative Considered Discharge of the WWTP Effluent to the East Fork of Shell Creek
stream channel north of highway 23.

Reasons Considered This alternative was considered to move the point of discharge out
of the existing on-site wetland to reduce hydraulic impacts and
changes in function to the 11 acre wetland in the northwest corner
of the site.

Reasons Dropped This alternative was dropped from detailed evaluation because the
Tribes would prefer not to discharge directly off-site onto land
which the Tribes do not own. There would be additional costs
including construction of a 1-2 mile effluent pipeline
($200,000/mile), pipeline easement and operations/maintenance.

Alternative Considered Pipe the WWTP Effluent to a Discharge Point in Lake Sakakawea
west of Parshall (about 19 miles) or in the Lower Portion of East
Shell Creek (about 15 miles).

Reasons Considered This alternative was considered to reduce hydraulic impacts and
changes in function to the wetland in the northwest corner of the
site.

Reasons Dropped This alternative was dropped from detailed evaluation because of

the substantial additional costs for constructing and maintaining
the pipeline (15 to 20 miles). Also, the MHA Nation would have to
acquire extensive rights-of-way within which to construct the
pipeline. Preliminary estimates for the pipelines suggest the costs
of construction would be slightly more than $1 million per mile.
The estimate includes construction of 15 to 20 miles of pipeline,
lift station(s) and easement purchases). Maintenance costs the
MHA Nation would incur would be in addition to this cost.

Alternative Considered No Effluent Discharge, Storage and Irrigation

Reasons Considered This alternative was considered to reduce hydraulic impacts and
changes in function to the wetland in the northwest corner of the
site and the need for a NPDES permit.

Reasons Dropped This alternative was dropped from detailed evaluation because of
the technical limitations in meeting a no flow situation to be in
compliance with CWA regulations.
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211 Summary of Environmental Consequences

The matrix presented on Table 2-8 summarily compares the effects to the affected environment
that would occur by implementing each of the four alternatives considered in detail for the MHA
Nation’s proposed fee-to-trust and clean fuels refinery and buffalo forage project.

212 Summary of Mitigation Measures:
See Chapter 4 Selected Plans and Mitigation Measures.

2.13 Agency-preferred Alternative

On the basis of the analysis documented in the EIS, the comments received during the public
comment period on the DEIS, and other record documents, the DOI and EPA have selected
preferred alternatives for the agencies’ respective actions. It should be noted that the decision to
build and operate the refinery rests with the MHA Nation.

DOI

The DOI has identified its preferred alternative as Alternative 3. In Alternative 3, DOI would not
place the land into trust status and the refinery could be constructed by the Tribes. DOI
recommends that the design of the refinery, if constructed, be modified consistent with
Alternative 4. The construction and operation of the proposed oil refinery does not depend on the
land being held in trust by the United States.

As discussed in this FEIS, it is anticipated that there would be spills and leaks of refinery
products, and that over time it is expected that there would be some contamination of soil and
ground water immediately underneath the refinery site. It is DOI policy to minimize the potential
liability of the Department and its bureaus by acquiring real property that is not contaminated.
See 602 Departmental Manual 2 (4). Alternative 3 is consistent with this policy.

EPA

The MHA Nation government will be deciding whether to build and operate the refinery. If the
proposed refinery is constructed, EPA has identified its process water discharge preferred
alternative as Alternative A, the issuance of an NPDES permit for effluent discharges associated
with the refinery.

If the refinery is constructed, EPA recommends implementation of the modified refinery design
as described under Alternative 4. Alternative 4 was developed to reduce impacts to wetlands and
to utilize tanks instead of surface impoundments for wastewater collection and treatment. EPA
also recommends that the mitigation measures developed for Alternative 4, including ground
water monitoring and financial assurance, be implemented by the Tribes.

Upon completion of the wait period for this EIS, the Agencies will issue their final decisions.
Each agency will prepare a ROD, describing the Agencies’ respective decisions, the alternatives
considered, and stating whether all practical means to avoid or minimize environmental harm
from the alternative selected have been adopted or why such measures were not adopted. The
RODs can be issued no sooner than 30 days following the publication of the Notice of
Availability of the FEIS in the Federal Register.
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Table 2-8 Summary of Environmental Impacts by Alternative and Resource
. ______________________________________________________________________________________________________ ________________________________________________|]

Construction Alternatives

Construction & Effluent Alternatives

Alternatives 1 & A

Alternative 2

BIA would accept 469-acre project site into trust. MHA
Nation would construct and operate a refinery on 190
acres of the project site; and produce forage on the
other 279 acres forage for MHA Nation’s buffalo.
Wastewater from the refinery would be treated and
discharged into surface waters. EPA would issue an
NPDES permit.

Geology

Impacts to the geologic environment would be limited
to near surface resources. No impacts would be
anticipated to the subsurface geologic environment.
Potential impacts related to geologic resources would
be localized and limited to the time of construction

Groundwater

Water supply for the refinery could cause localized
drawdown of Fox Hills-Hell Creek aquifer. Shallow
ground water quality immediately underneath the
refinery would be impacted over time by spills and
leaks from the proposed refinery. Impacts to ground
water would be minimized by designing the refinery to
prevent and contain leaks and spills.

Surface Water

Treated wastewater discharges from the facility would
cause minor changes in existing water quality. The
proposed NPDES permit would require that wastewater
discharges be protective of aquatic life, drinking water,
agriculture and wildlife uses.

Construction and operation of the proposed refinery
would change the quantity and flow pattern of the
drainage from the site. The paving/hardening of the
refinery site would increase runoff and reduce
infiltration.

Spills

It is anticipated that there would be spills and leaks at
the proposed refinery facility. The majority of spills and
leaks would be contained within the facility and would
not impact the environment. However, over time, it is
expected that there would be some contamination of
soils and groundwater immediately underneath the
refinery site due to leaks and spills. The contamination
would remain generally within the refinery site unless a
major spill occurred or a series of spills and leaks
occurred over time.

Several spill and emergency response plans would be
required for the refinery to provide preventative
measures and to plan responses for spills and other
emergencies.
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BIA would accept the 469-acre
project site into trust status, no
refinery would be constructed.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use. No
construction of the refinery and
thus no additional impacts from
spills in the project area.

Alternative 3

BIA would not accept the 469
acres into trust status;
However, the refinery would be
constructed and operated on
the property without the trust
status. EPA would issue
permits.

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A.

Impacts same as Alternatives
1&A.

Impacts same as Alternatives
1&A.

2-75

Alternative 4

Alternative 1 redesigned to
avoid wetland impacts and
reduce regulation under
RCRA. BIA would accept the
land into trust and EPA would
issue permits.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Alternatives 5

No Action -- No refinery
constructed. BIA would
not accept the 469
acres into trust status.
No EPA permits issued.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Alternative B

Wastewater from the refinery would be
treated and either discharged into
surface waters or used for irrigation on
the site. EPA would issue an NPDES
permit for surface water discharges.

No effects to geologic resources

Impacts to ground water would be similar
to Alternatives 1 & A for the portion of
wastewater discharged to surface water.
The remaining treated wastewater would
be land applied and a portion of the land
applied treated wastewater would
eventually infiltrate into ground water
underneath the land application site.

Impacts would be similar to Alternatives
1 & A. Less treated wastewater would
be discharged into surface waters,
reducing flows.

Impacts similar to Alternatives 1&A.

Effluent Alternatives

Alternative C

Wastewater from the refinery would be
treated and injected into a well for
disposal drilled on the project site. EPA
would issue a Class |, Non-hazardous
UIC Permit.

This well would dispose of treated
wastewater into isolated formations
beneath the lowermost existing or
potential future underground source of
drinking water.

The injection well for the treated
wastewater would be constructed to
protect any potential or existing sources
of drinking water. The injection zone
would be below and isolated from any
aquifers that could be used for drinking
water.

All refinery wastewater would be
disposed through injection into a deep
underground formation, no impacts to
surface water quality would be

anticipated under except for some storm
water discharges. Water flow rates from

the site would be less than for
Alternatives 1&A.

Impacts from spills in the project area
would be similar to those described
under Alternatives 1 and A due to
construction of the refinery.

Alternative D

No Action. EPA would
not issue any permits
for the discharge of
effluent from the
proposed refinery.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.
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Table 2-8 Summary of Environmental Impacts by Alternative and Resource (continued)
__________________________________________________________________________ __________________________________________________________________________________________________________ ____________________________________________________________________|]

Construction & Effluent Alternatives Construction Alternatives Effluent Alternatives

Alternative 2 Alternative 3 Alternative 4 Alternatives 5 Alternative B Alternative C Alternative D
—

Alternatives 1 & A

Solid and Hazardous Waste

The facility would be a RCRA TSD facility. The RCRA
TSD permit would regulate design, operation,
monitoring, closure, post-closure, financial assurance
and corrective action for all solid waste management
units. The facility would also be a RCRA generator.

Soils

Soils immediately underneath the refinery would be
impacted over time by spills and leaks from the
proposed refinery. Impacts to soils would be
minimized by designing the refinery to prevent and
contain leaks and spills. Upon closure of the facility, it
is anticipated that some soil removal or remediation
would be needed prior to closure.

Vegetation

An estimated 190 acres of cultivated agricultural fields
would be affected by surface disturbance associated
with the refinery footprint over the long-term operation
of the refinery.

Wetlands

There would be a loss of 0.5 acres of jurisdictional
wetland and a loss of 0.3 acres of isolated wetland.
Wetlands would also be affected by increased peak
flows from the site.

Wildlife

Displacement impacts and some changes due to
increased flows in tributary predicted, increased vehicle
collision potential

Threatened and Endangered Species

Construction and operation of the refinery “may affect,
but is not likely to adversely affect” the whooping crane
and piping plover with conservation measures to
minimize the use of refinery retention ponds. Large
cobble rock should be used to line exposed slopes of
all wastewater/storage ponds to discourage plovers.
Any ponds having the potential to hold contaminated
(oily) water should be netted. Power transmission lines
would be constructed to protect raptors and whooping
cranes.
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There would be no solid and
hazardous waste impacts
associated with a refinery.

Impacts similar to existing
conditions, site would remain in
agricultural use. No effects to
soil resources from the
refinery’s construction and
operation.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A
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The refinery would be classified
as a RCRA generator of
hazardous waste not a TSD
facility. Impacts would be
similar to Alternatives 1&AA,
however there would less
regulatory oversight and no
required financial assurance

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

There would be a loss of 0.1
acres of jurisdictional wetland
and a loss of 0.3 acres of
isolated wetland. Wetlands
would also be affected by
increased peak flows from the
site.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

similar to existing

Existing conditions
continue.

The solid and hazardous waste impacts
would be similar to Alternatives 1&A;
however, the refinery site would be
expanded to include the area used for
land application.

Soils in area have not been previously
irrigated. An irrigation management plan
would be developed to identify
application rates and wastewater
treatment levels

Crops have not been irrigated before in
this area. There would be some
modification of farming practices and
types of crops.

Flow rates would be less than Alternative
A, reducing hydraulic impacts to
downstream wetlands.

Impacts would be similar to Alternatives
1&A. Since most of the site is already
used in agricultural crop rotation, land
application of treated wastewater would
effect wildlife.

Similar to Alternatives 1&A

The solid hazardous waste impacts
would be similar to Alternatives 1&A.
The injection well could provide an on-
site disposal option for saline wastes
such as brine from water treatment.

Implementation of this alternative not
affect soil impacts

Implementation of this alternative would
not affect vegetation impacts.

Implementation of this alternative would
not affect vegetation impacts.

Implementation of this alternative would
not affect wildlife impacts.

Similar to Alternatives 1&A

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.
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Table 2-8 Summary of Environmental Impacts by Alternative and Resource (continued)

Construction & Effluent Alternatives

Construction Alternatives

Alternatives 1 & A

Cultural Resources

Impacts to cultural resources will be minor. A new rail
siding would be constructed along the historic Soo Line
railroad that runs through the refinery site.

Land Use

Short term impacts for utility corridor construction. MHA
Nation would be able to supplement their existing land
base within the Fort Berthold Reservation Boundaries
and no longer pay taxes to a non-Indian government.

Transportation

The refinery would increase traffic on local roads and
on the rail line by approximately 30 percent. There
would be an increase in the probability of transportation
accidents and petroleum spills along the highways,
pipeline corridors and the rail line.

Aesthetics

The refinery would be visible in the existing landscape
and would be in the foreground to background distance
zones as viewed by people on county roads, Highway
23, rural residences, and Makoti. Night lighting would
increase the distance from which the proposed facilities
would be visible.

Air Quality

Modeling showed that criteria pollutant air emissions
would not exceed the national ambient air standards or
PSD increments. Estimated ambient impacts from
hazardous air pollutants were below the federal risk
based concentrations.
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Alternative 2

Impacts similar to existing
conditions, site would remain in
agricultural use.

MHA Nation would be able to
supplement their existing land
base within the Fort Berthold
Reservation boundaries and no
longer pay taxes to a non-
Indian government.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Impacts similar to existing
conditions, site would remain in
agricultural use.

Alternative 3

Impacts same as Alternatives
1&A.

Impacts similar to Alternatives
1&A except the land would not
be exempt from property taxes
paid to Ward County.

Impacts same as Alternatives
1&A

Impacts same as Alternatives
1&A.

Impacts same as Alternatives
1&A.
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Alternative 4

Impacts same as Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Impacts similar to Alternatives
1&A.

Alternatives 5

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Alternative B

Similar to Alternatives 1&A

The outfall and irrigation associated with
this alternative would fall within the
disturbance footprint of the refinery and
would cause a change in land use.

Similar to Alternatives 1&A

Similar to Alternatives 1&A

No additional effect on air quality.

Effluent Alternatives

Alternative C

Similar to Alternatives 1&A

The UIC well associated with this

alternative would fall within the

disturbance footprint of the refinery and
would not cause a change in land use.

Similar to Alternatives 1&A

Similar to Alternatives 1&A

No additional effect on air quality.

Alternative D
o

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.

Existing conditions
continue.
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Table 2-8 Summarz of Environmental ImBacts bz Alternative and Resource $continued=

Construction & Effluent Alternatives Construction Alternatives Effluent Alternatives
Alternatives 1 & A Alternative 2 Alternative 3 Alternative 4 Alternatives 5 Alternative B Alternative C Alternative D
- ____________________________________________________________________________—— ——— — — ———  — — — — — — — — — — — — — — — — |
Socioeconomics
Economic benefit for MHA Nation, additional Impacts similar to existing Employment would be the Impacts similar to Alternatives Existing conditions This alternative would not affect This alternative would not affect Existing conditions
employment in area conditions, site would remain in  same as Alternatives 1&A. 1&A. continue. socioeconomics. However, that would socioeconomics. continue.
agricultural use. However, the economic benefit change if inadequately treated

for the MHA nation would be wastewater was land applied.

less if the land is not accepted

in the trust.
Environmental Justice
Considering both the positive and negative effects of Impacts similar to existing Impacts similar to Alternatives Impacts similar to Alternatives Existing conditions Impacts similar to Alternatives 1&A. Because the aquifer used for disposal Existing conditions
the project, the communities of concern would not be conditions, site would remain in  1&A. 1&A. continue. would be completely isolated, continue.
classified as disproportionately affected when agricultural use. implementation of this alternative would

compared to other communities on the Reservation or
in the surrounding area.

Health and Safety

With proper operation of the refinery, potential impacts
to the health of local and area communities are
anticipated to be negligible. There would be an
increased risk of a release of chemicals and hazardous
materials to soil, ground water, surface water and air
due to refinery operations. In the event of a
catastrophic spill or fire, facility emissions would be of
concern to workers and the immediate vicinity of the
refinery.

Irreversible or irretrievable commitment

of resources

Removal of ground water, Loss of vegetative cover
until the refinery is decommissioned and reclaimed.
Loss of wildlife habitats for the life of the refinery. Loss
of crop or forage productivity until the refinery is
decommissioned and reclaimed. The addition of an
industrial facility to the rural landscape.

Unavoidable Adverse Effects

Impacts to groundwater and soil immediately
underneath the refinery site from spills and leaks. Loss
of 0.5 acres of wetlands. Changes in hydrology to the
wetlands and unnamed tributary. Mitigation would be
developed for these impacts such as a wetlands
mitigation plan and groundwater monitoring.
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not result in adverse effects to the EJ
communities in the affected area that
would be disproportionate relative to the
surrounding area.

Impacts similar to existing Impacts same as Alternatives Impacts similar to Alternatives Existing conditions Impacts similar to Alternatives 1&A. Impacts similar to Alternatives 1&A. Existing conditions
conditions, site would remainin ~ 1&A 1&A. continue. continue.
agricultural use.

None Impacts same as Alternatives Impacts similar to Alternatives Existing conditions Impacts similar to Alternatives 1&A. Impacts similar to Alternatives 1&A. Existing conditions
1&A 1&A. continue. continue.

None Impacts same as Alternatives Impacts similar to Alternatives Existing conditions Impacts similar to Alternatives 1&A. Impacts similar to Alternatives 1&A. Existing conditions
1&A 1&A. continue. continue.
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Chapter 3 — Affected Environment

his chapter describes the affected environment for the project alternatives. The affected
Tenvironment is the portion of the existing environment that could be affected by the project.

The information in Chapter 3 describes existing conditions, before any of the alternatives are
implemented. Chapter 4 describes the changes that are expected to occur from implementing the
alternatives. The information presented here focuses on issues identified through the scoping
process and interdisciplinary analyses.

The affected environment varies for each issue. Both the nature of the issue and components of
the proposed project and alternatives dictate this variation. The following sections concentrate on
providing the specific environmental information necessary to assess the potential effects of the
proposed action and alternatives.

3.1  General Physical Environment

The Fort Berthold Indian Reservation encompasses about 1,583 square miles in portions of six
counties in west-central North Dakota. The counties are Dunn, McKenzie, McLean, Mercer,
Mountrail, and Ward. Surface elevations range from about 1,835 feet above mean sea level
(AMSL) along Lake Sakakawea to more than 2,600 feet AMSL in Dunn County.

The project area occurs at the confluence of two North Dakota ecoregions — the Missouri Coteau
Slope and the Northwestern Glaciated Plains (Bryce et al. 1998). Physiographically, this area
consists of nearly level till plains and rolling morainic hills and is also known as the glaciated
Prairie Pothole Region (PPR). The PPR is a unique area of approximately 300,000 square miles
in the United States and Canada that stretches northwest from northern Iowa through southwest
Minnesota, eastern South Dakota, eastern and northern North Dakota, southwest Manitoba, and
south Saskatchewan to southeast and east central Alberta and bordering areas of northern
Montana (Kantrud et al. 1989).

The landscape of the PPR is largely the result of the scouring action of Pleistocene glaciation that
created and maintained numerous shallow depressions (which are classified into various wetland
classes). The numerous seasonal, semi-permanent and permanent wetlands (also known as
potholes or sloughs) capture snowmelt and rainwater or are within reach of shallow subsurface
waters (Samson et al. 1998). Historically, the PPR contained approximately 25 million wetlands,
or an average of about 83 per square mile (Kantrud et al. 1989). Today, the PPR is a major
producer of cereal grains and is the most important area in North America for the production of
waterfowl.

Characteristic vegetation communities in the region include seasonal, semi-permanent and
permanent wetlands, mixed-grass prairie including numerous range sites, wooded draws,
intermittent seasonal drainages, and agricultural/seasonal crop fields.

3.2 Geologic Setting

Sedimentary units on the Fort Berthold Indian Reservation (Figure 3-1) include all rocks above
the Cretaceous-age Pierre Shale, a marine shale that is as much as 2,300 feet thick (Cates and
Macek-Rowland 1998). Correspondingly, in western North Dakota, the top of the Pierre Shale
may be considered the base of the fresh-water-bearing units. Rocks overlaying the Pierre Shale
include, in ascending order, the Cretaceous-age Fox Hills Sandstone and Hell Creek Formation,
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the Tertiary-age Fort Union Formation and Golden Valley Formation, and the Quaternary-age
deposits of glacial drift and alluvium (Cates and Macek-Rowland 1998). The Fox Hills Sandstone
and the Hell Creek Formation were deposited in a deltaic environment. The Fort Union
Formation includes the Ludlow, Tongue River, and Sentinel Butte Members, which are
continental units that were deposited in a generally westward-transgressing sea on an alluvial
plain, and the Cannonball Member, which is a marine equivalent and interfingers with the
Ludlow Member (Cates and Macek-Rowland 1998). The Golden Valley Formation was deposited
as fluvial point-bar sediments and flood-plain deposits (Cates and Macek-Rowland 1998).

The Williston Basin, a structural feature centered west of the Reservation, affects the thickness of
the bedrock units of Cretaceous age and older. The Tertiary-age units on the Reservation are
relatively horizontal or have westward dips of less than 10 feet per mile, although some small
structures have dips that exceed 150 feet per mile (Cates and Macek-Rowland 1998). Major
structural features on the Reservation include the Nesson Anticline and the Antelope Anticline.
Correlation of the linear features with subsurface data indicates that several faults occur on the
Reservation.

During the Pleistocene, glaciers advanced across central Canada and extended southward over
most of the Fort Berthold Indian Reservation. Rivers that flowed from the Rocky Mountains
northeastward to Hudson Bay were diverted by the glaciers and forced to flow southward into the
Mississippi River Basin. Glacially derived material covers about 50 percent of the Reservation,
mostly north and east of Lake Sakakawea. Large rivers fed by melting glaciers generally
deposited Pleistocene-age sands and gravels on the Reservation. The East Fork of Shell Creek,
Shell Creek, White Shield, New Town, and Sanish buried valleys occur beneath a veneer of
glacial till. Pleistocene-age glacial sediments and Holocene-age fluvial sediments that were
deposited on the underlying, eroded Tongue River and Sentinel Butte Member sediments fill the
buried valleys. Most of the sand and gravel deposits within the buried valleys are horizontally
layered lenses that generally have limited lateral extent.

3.21 Geology at Project Site

In February 2005, GeoTrans completed five shallow (35-40 feet in depth) and five deep
monitoring wells (110 to 125 feet deep) within the proposed refinery site (Figure 3-2). Based on
the geologic logs from the five deep wells, the till deposits across the proposed refinery site range
from 105 to more than 125 feet in thickness. Till is a glacial deposit which is characterized as
non-layered and unsorted (i.e., mixture of particle sizes from clays to boulders). Based on the five
deep wells, the thickest till occurs along the eastern boundary of the site. The geologic logs from
the five deep wells indicate that the till is comprised primarily of clay from the surface to depths
of 70 to 110 feet. In all five deep wells the logs describe silty sand to poorly graded sand layer
that occurs beneath the clay. The sandy zones are about five to ten feet thick.

The Fort Union Formation under lays the glacial till layer at a depth of 105 to more than 125 feet
below the ground surface. The Fort Union Formation is largely composed of layers of clay, silt,
clayey sand, and silty sand. In four of the five deep wells, the first lignite deposit in the Fort
Union Formation was encountered between 105 to 110 feet below the surface.
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Chapter 3 — Affected Environmental

3.2.2 Stratigraphy

The project site lies within the Williston Basin, one of the largest structural troughs in North
America. The term “Williston Basin” is arbitrarily applied to the Phanerozoic succession in
Manitoba, Saskatchewan, the Dakotas, and eastern Montana. However, in a structural context it
denotes the ellipsoidal depression centered in North Dakota, more or less below the -1,500 meter
(m) contour on the Precambrian basement (Kent and Christopher 1996).

Glaciers deposited most of the rock and sediment exposed at the surface during the Pleistocene.
Marine and non-marine sedimentary rocks underlie the glacial deposits. Crystalline rocks of
Precambrian age underlie the sedimentary rocks. The rocks deposited in the Williston Basin
during the Paleozoic Era and during Triassic and Jurassic time, generally consist of evaporates
and carbonates interbedded with some clastic rocks (Cates and Macek-Rowland 1998).
Deposition of clastic rocks predominated from the latter part of the Paleozoic. Throughout the
Paleozoic, the Williston Basin was at times a cratonic basin or a shelf area that bordered a
miogeosyncline farther west. At other times, the area was flooded by seas that followed a trough
extending eastward from the miogeosyncline across the area of the central Montana uplift and the
central Williston Basin. At times, the entire Williston Basin area was above sea level and
subjected to subaerial erosion for relatively short intervals of time. Figure 3-3 presents a
generalized stratigraphic column of near-surface rocks of the Fort Berthold Reservation.

3.2.3 Hydrogeology

The Reservation east and north of the Missouri River is underlain by significant glacial deposits
comprised primarily of till with lesser amounts of sand and gravel deposits (buried valley
deposits). These deposits are collectively referred to as the Coleharbor Group. In places the
glacial deposits exceed 400 feet in thickness, but are generally less than 150 feet thick.

Five significant buried valley deposits have been mapped by Cates and Macek-Rowland (1998).
These include: (1) East Fork Shell Creek, (2) Shell Creek, (3) White Shield, (4) Sanish, and (5)
New Town. The buried valley deposits are composed of Pleistocene-age sands and gravels
deposited by large, glacial-fed rivers. The deposits occur in eroded valleys eroded into the
underlying Tongue River and Sentinel Butte members of the Fort Union Formation. The five
major buried valley deposits within the Reservation are linear, range in width from less than a
mile to 10 miles, and underlie from 8.5 to 48 square miles (Table 3—1).

Table 3-1 Major Buried Valley Aquifers — Fort Berthold Indian Reservation

Estimated Volume of

Areal Extent Width Depth Thickness Ground Water Storage

Buried Valley Aquifer (miles?) (miles) (feet) (feet) (acre-feet)

East Fork Shell Creek 12 1 Down to 100 Approx. 20 48,000

(Parshall)

Shell Creek 10 0.75t0 2 Down to 100 Up to 100 38,000
(generally less)

White Shield 48 2to0 10 Down to 350 18 to 226 920,000
(average = 100)

New Town 18 1.7t0 4.7 Up to 300 10 to 100 170,000

Sanish 8.5 1 Up to 300 25t0 270 240,000

Source: Wireman 2005
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Aquifers
Contained
Maximum within
Thickness | Geologic

System Series Geologic Unit Lithology (feet) Unit
Quaternary | Holocene | Oahe Formation Silt, sand, 60
and gravel.

Pleistocene | Coleharbor Group Till, silt, 450 Buried-
sand, and valley
gravel.

Tertiary Eocene Golden Valley Sandstone, 120 Golden
Formation silt, clay, Valley
claystone,
lignite, and
carbonaceous
shale.
Paleocene | Fort Sentinel Clay, 425 Sentinel
Union Butte claystone, Butte
Formation | Member shale,
sandstone,
siltstone, and
lignite.
Tongue Marine 640 Tongue
River sandstone, River

Member clay, shale,
and siltstone.
Cannonball | Marine 550
Member sandstone,
clay, shale,
and lignite.
Ludlow Continental
Member siltstone,
sandstone,
shale, clay,
and lignite.

Cretaceous Hell Creek Formation Siltstone, 350 Fox Hills -
sandstone, Hell Creek
shale,
claystone,
and lignite.
Fox Hills Sandstone Sandstone, 375
shale, and
siltstone.
Pierre Shale Shale. 2,300

Figure 3-3 Generalized Geologic Column on Near-surface Rocks of the Fort Berthold
Indian Reservation
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The Fort Union Formation underlies the glacial deposit. Within the Reservation, the Fort Union
Formation is represented primarily by the Tongue River and Sentinel Butte members. Both of
these members are composed primarily of inter-bedded claystones, siltstones, shale, and lignite.
The Tongue River Member underlies the entire Reservation and crops out southwest of New
Town. The Sentinel Butte Member overlies the Tongue River Member and is the subcrop except
in the valleys of Shell Creek and Deepwater Creek. The Fort Union Formation generally exceeds
1,000 feet in thickness, and the top of the formation is typically identified by the first significant
lignite deposit encountered. The lignite deposits, where thick enough, function as aquifers and
can yield water to domestic wells.

The Fox Hills Formation underlies the Fort Union Formation beneath the entire Reservation. The
Fox Hills Formation is composed primarily of sandstone with lesser amounts of shale and
siltstone. The Formation ranges from 100 to 350 feet thick. Within the Reservation, depths to the
top of the Fox Hills range from about 1,100 to 2,000 feet.

3.2.4 Geologic Hazards

Potential geologic hazards include landslides, subsidence, and seismic activity related to known
or suspected active faults. No known active faults with evidence of Quaternary movement are
present in the project area (U.S. Geological Survey 2004f). No earthquakes of significant
intensity have occurred in North Dakota during historical times (U.S. Geological Survey 2003).

Seismic hazard is commonly expressed in Peak Ground Acceleration (PGA) of percent gravity
with 10 percent probability of exceedance in 50 years. The project area falls at 0 percent gravity,
which indicates virtually zero potential for damages to structures from an earthquake activity
(U.S. Geological Survey 2002).

Landslide potential in the project area is moderate (Federal Emergency Management Agency
2004). In general, landslide potential is greatest in areas where steep slopes occur, particularly
where rock layers dip parallel to the slope, or where erosional undercutting may occur. Slope
gradients in the project area are gentle; however, the few steeper areas may be susceptible to
slumping, sliding, and creeping.

3.3 Ground Water Resources

EPA does not have the statutory authority to regulate ground water quality. To date, the MHA
Nation has not promulgated Tribal standards for ground water, and does not have a ground water
classification system or a ground water discharge permit system. Since the DEIS was published,
the MHA Nation has started developing ground water quality standards.

The project site is within the glaciated Missouri Plateau section of the Great Plains physiographic
province. The Missouri Plateau is subdivided into two districts: the Coteau du Missouri and the
Coteau Slope, of which, the project site is located within the Coteau Slope district. The Coteau
Slope is an area of older ground moraine that is characterized by gently rolling topography
dissected by stream valleys.

Several surficial-outwash and buried-valley fill aquifers store large quantities of ground water
within the Coteau du Missouri and Coteau slope region (Harkness and Wald 2003). Ground water
in the region is contained in aquifers in the glacial drift of Quaternary age, the Fort Union
Formation (Sentinel Butte and Tongue River), Hell Creek Formation, and the Dakota Group of
Cretaceous Age. These glacial deposits range from 0 to 800 feet in thickness and average about
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165 feet thick (Clayton 1972). The following sections describe these bedrock and buried valley
aquifers.

Within the Reservation, ground water occurs in the till deposits, the buried valley deposits, the
Fort Union Formation and the Fox Hills Formation. All of these geologic units will yield enough
ground water to a well to be considered an aquifer. The Fort Union aquifers (Tongue River and
Sentinel Butte Members) and the till typically yield only enough water for domestic uses. The
buried-valley deposits and the Fox Hills Formation are capable of yielding enough water for
public water supply, irrigation, and industrial use. However, the chemistry of the ground water in
all of these aquifers constrains the use to some extent.

As indicated on Table 3—1, the estimated volume of ground water stored in the five major buried—
valley aquifers within the Reservation is approximately 1,414,000 acre-feet. Well yields from
these aquifers are quite variable and depend on saturated thickness. These aquifers are capable of
yielding more than 300 gpm where there is sufficient saturated thickness. However, yields of less
than 100 gpm are far more common. The East Fork Shell Creek aquifer has been used by the
Town of Parshall to obtain municipal supplies.

The MHA Nation’s Environmental Protection Office estimates that more than 700 wells have
been installed on the Reservation. Of these, about 300 are less than 100 feet deep and currently in
use.

Depth to water in the till that underlies the project site ranges from 10 tol5 feet (GeoTrans, Inc.
2005). The ground water in the till appears to flow towards the southwest. GeoTrans (2005)
determined that the horizontal gradient for the May 2005 water levels is about 0.01 feet/foot.
Based on this gradient and hydraulic conductivity values derived from slug tests, GeoTrans
(2005) also estimated horizontal ground water flow velocity in the till to be between 0.4 to 2.4
feet/year.

At least four of the five deep wells encountered the top of the Sentinel Butte Member of the Fort
Union Formation. The geologic log for deep well P-5 does not indicate that the Sentinel Butte
member was encountered. GeoTrans used water levels in these wells to construct a potentiometric
surface map for ground water in the Fort Union Formation beneath the project site. Based on this
map, GeoTrans (2005) determined the direction of ground water flow in the upper part of the Fort
Union is towards the southeast. The calculated horizontal gradient on the potentiometric surface
is 0.0009 feet/foot (GeoTrans, Inc. 2005). Based on this gradient and the hydraulic conductivity
value obtained from a pump test using deep well P-3, GeoTrans calculated a horizontal ground
water flow velocity of 100 feet/year. This well is screened from 95 to 105 feet and is probably
screened in the till. The log for well P-3 indicates that a poorly graded sand occurs from 95 to 103
feet and the first lignite is encountered is at 110 feet. The depth of the first lignite encountered is
typically used to mark the top of the Sentinel Butte member of the Ft. Union formation. In the
other four deep wells, horizontal ground water flow ranged from 0.03 to 0.5 feet/year. Wells P-1,
P-2 and P-4 are screened below the first lignite and no lignite was encountered in well P-5.
Ground-water flow velocities estimated from slug tests conducted on the shallow till wells MW-
I, MW-2, MW-3 and MW-4 ranged from 0.37 to 2.36 ft/year. Geotrans (2006) concludes that,
outside of the sand lens, the surrounding lower permeability of the silts and clays will determine
the overall ground water flow velocity in the upper Fort Union formation of around 0.2 feet per
year (GeoTrans, Inc. 2006).

It is important to note that the potentiometric surface map included in Cates and Macek-Rowland
(1998) indicates a northeast-to-southwest flow direction for the Tongue River east of the Missouri
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River. The Tongue River formation is the next deepest layer of the Fort Union formation or
group. As discussed above the upper layer of the Fort Union formation (Sentinel Butte formation)
flows towards the southeast, a 90° difference in flow direction.

3.3.1  Hydraulic Conductivity

Slug tests and baildown tests from wells on the project site showed that the hydraulic
conductivity values in the water table wells ranged from 5x10-5 cm/sec to 3x10-6 cm/sec
(GeoTrans, Inc. 2005). The values represent clay till in which all the water table wells are
screened. The hydraulic conductivity values ranged from 2x10-2 cm/sec to 1x10-5 cm/sec. The
higher hydraulic conductivity was from a well that was screened in a sand layer. Conversely, the
other wells were screened in much finer grained material within the Fort Union Formation,
resulting in lower hydraulic conductivities.

The average linear ground water flow velocity was calculated for each of the wells using the
horizontal gradient and the average hydraulic conductivity for each well. The calculated ground
water velocity ranges from 0.4 to 2.4 feet per year for the clay till. The calculated ground water
velocity in the Fort Union Formation ranges from 0.2 to 100 feet per year, with the upper end of
that range due to the sand lens. However, because of the limited lateral extent of the sand lens, the
surrounding low permeability of the silts and clays will determine the overall ground water flow
velocity in this formation. Based on water level elevations in the ten monitoring wells on the
project site, a strong downward vertical gradient exists between the till and the Fort Union
Formation. Thus to the extent that vertical ground water flow occurs through the till, the direction
of the flow will be downward.

3.3.2 Bedrock Aquifers

Bedrock aquifers include Fox Hills-Hell Creek, Tongue River, and Sentinel Butte. These three
aquifers are estimated to store 93 million acre-feet under the Reservation boundary (Cates and
Macek-Rowland 1998).

The hydraulic characteristics of the ground water aquifers have been investigated by pumping
tests and slug tests in monitoring wells previously installed throughout the Reservation. Data
from these pumping and slug tests provide estimates of hydraulic conductivity, transmissivity,
and storativity.

Hydraulic conductivity and transmissivity are measures of the permeability of an aquifer.
Storativity is the volume of water an aquifer releases from or takes into storage per unit surface
area of the aquifer per unit change in head.

Fox Hills-Hell Creek

The Fox Hills-Hell Creek aquifer underlies the entire Reservation and ranges from 100 to 350
feet in thickness under the Reservation. The Fox Hills Sandstone consists mainly of brown shale
and massive, fossiliferous, and white marine sandstone (Armstrong 1971, Cates and Macek-
Rowland 1998). Conversely, the Hell Creek Formation primarily consists of light-gray sands and
clay of both fluvial and marine sediment origin (Armstrong 1971, Cates and Macek-Rowland
1998). Sandstone beds in the upper Fox Hills Sandstone and the lower Hell Creek Formation are
apparently connected hydrologically (Armstrong 1971). Therefore, the water-producing interval
within the two formations is considered a single aquifer.

This aquifer is composed mainly of very fine- to medium-grained sandstone interbedded with
siltstone and shale (Armstrong 1971). The elevation of the base of the aquifer ranges from about
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295 to 877 feet AMSL (Cates and Macek-Rowland 1998). Transmissivity of the aquifer ranges
from about 180 to 260 feet squared per day (Cates and Macek-Rowland 1998). Based on an areal
extent of 1,583 square miles, an average cumulative thickness of 200 feet, and an assumed
porosity of 25 percent, the volume of water stored in the Fox Hills-Hell Creek aquifer is about 51
million acre-feet (Cates and Macek-Rowland 1998). The potentiometric surface of the Fox Hills-
Hell Creek aquifer suggests general flow is from northwest to southeast (Cates and Macek-
Rowland 1998).

Production from wells completed in the Fox Hills-Hell Creek varies with location. Wells within
Mountrail County could yield production as low as 3 gpm (Armstrong 1971). In contrast, yields
of 200 to 400 gpm have been reported in Dunn County (Klausing 1979 as cited in Cates and
Macek-Rowland 1998).

Direct recharge of the aquifer occurs outside of the Reservation where the aquifer crops out in the
extreme southwestern corner of North Dakota and in eastern Montana (Cates and Macek-
Rowland 1998). Within the Reservation, recharge results from downward movement of ground
water from overlying aquifers. Discharge occurs by lateral movement of water to adjacent areas,
upward leakage to overlying aquifers, flowing wells, and well pumpage (Cates and Macek-
Rowland 1998).

The Fox Hills and Hell Creek aquifers are being considered as water sources for the proposed
project. According to Schmid (2004), very few deep wells have been drilled in this region of the
Reservation. This is due in part to two primary reasons: the topographical relief of lands on the
north side of Lake Sakakawea is not suited for irrigated agricultural crops and the small, rural
populations that occur in this area of the Reservation make use of the abundant, shallow surficial
glacial aquifers as local water supply sources. Therefore, the demand for irrigation water and
local water supply is relatively low in this portion of the Reservation.

A search was conducted on the North Dakota State Water Commission (NDSWC) website
database to determine if any wells have been completed in the Fox Hills-Hell Creek aquifer near
the project area. The search revealed that only one well (152-093-26BCC see Table 3-2) was
completed in the Fox Hills or Hell Creek aquifers within Mountrail County and no wells were
identified in Ward County. According to Wanek (2004), NDSWC has not updated its database for
wells in either Mountrail or Ward County. Therefore, an additional search of the Wald and Cates
(1995) report and the U.S. Geological Survey (USGS) website database (U.S. Geological Survey
2004e) was conducted. The results of both searches suggest that 40 wells have been drilled into
the Fox Hills-Hell Creek aquifer within Reservation lands (Table 3-2). Figure 3-4 shows their
approximate location and proximity to the project site. A review of Figure 3-4 shows that well
153—-088-33 is the closest proximity deep-water well (7.7 miles).

Tongue River

The Tongue River aquifer underlies the entire Reservation and crops out southwest of the New
Town. The aquifer is composed mainly of claystones and siltstones and has widely distributed
pockets of sandstone or lignite layers. Although claystone and siltstone are the dominant
sediments in the Tongue River Member, lignite beds (which are a major source of ground water
on the Reservation) are common and may be as thick as 15 feet (Cates and Macek-Rowland
1998). Hydraulic conductivity in the Tongue River aquifer underlying Dunn County ranges from
0.01 to 0.95 foot per day (Cates and Macek-Rowland 1998). Based on an areal extent of 1,583
square miles, an average cumulative thickness of 80 feet, and an assumed porosity of 30 percent,
the volume of water stored in the Tongue River aquifer is about 24 million acre-feet of water
(Cates and Macek-Rowland 1998).
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Yields from water wells in the aquifer vary and depend on the zones in which the wells are
completed. Yields range from 10 to 200 gpm (Klausing 1979 and Croft 1985 as cited in Cates and
Macek-Rowland 1998). The potentiometric surface of the Tongue River aquifer suggests general
flow is toward the Missouri River or Lake Sakakawea (Cates and Macek-Rowland 1998).

Table 3-2

Record of Wells and Test Holes Completed within Fox Hills and Hell Creek
Aquifer on Reservation Lands
_________________________________________________________________________________________________________________________|]

Depth Depth of Year of Elevation of
ID # USGS ID drilled (feet) well (feet) Construction. Aquifer code! Land Surface
153-094-32CDBD 480132102475301 1,590 1,524 09-29-89 211FXHL 2,266
153-094-23CCCl1 480311102442501 1,860 1,767 08-21-80 211HCFH 2,186
153-088-35 - 1,560 1,523 05-28-1997 211HCFH -
151-096-36AAA* 475141102535701 1,300 - 12-08-81 211FXHL 2,490
151-095-30ACA’ 475220102530001 1,500 1,460 06-15-83 211FXHL 2,316
151-095-30ABD? 475226102530001 1,470 1,400 -- 211FXHL 2,320
151-095-04DBD2 475529102502702 1,620 1,432 06-30-81 211FXHL 2,309
151-091-11BBC 475504102175601 1,340 1,340 04-15-85 211FXHL 1,880
151-090-29BBC 475227102140801 1,620 1,620 10-19-82 211FXHL 2,150
150-095-08BDBD 474942102520901 1,580 1,560 07-15-83 211FXHL 2,319
150-095-05BBA2? 475049102522102 1,460 - -- 211FXHL 2,380
149-095-09CDD 474400102504501 1,740 1,564 7-17-84 211FXHL 2,226
149-094-14BA 474349102403601 1,750 1,745 07-21-70 211HCFH 2,160
149-089-14CBB 474326102022501 1,370 1,370 05-02-85 211FXHL 1,920
148-095-22CCA 473711102463101 1,455 1,430 - 211FXHL 1,925
148-089-33CCA*> 473526102015201 1,390 1,390 10-22-86 211FXHL 1,940
148-087-33BBB 473607101464201 1,320 1,320 08-21-86 211FXHL 2,005
148-087-15DCD? 473800101443701 1,160 1,160 09-09-82 211FXHL 1,910
147-095-26BBB1 473152102452301 -- 1,850 1969 211FXHL 2,280
147-095-24AAC 473237102430801 -- 1,580 1969 211FXHL 2,000
147-095-14AAA 473334102441501 1,430 1,430 1968 211FXHL 1,980
147-095-13CCC3 473246102440403 2,130 1,980 05-22-79 211FXHL 2,420
147-095-13CCC2 473250102440602 1,950 1,930 1971 211FXHL 2,420
147-095-13CCC1? 473250102440601 160 - -- 211FXHL 2,420
147-095-12CAD 473354102433701 1,420 1,410 1969 211FXHL 1,880
147-094-36BAD? 473053102360001 1,460 1,450 05-27-89 211FXHL 2,000
147-094-35CBB?® 473034102452301 1,560 1,560 06-08-89 211FXHL 2,150
147-094-35CAA? 473032102371501 1,610 1,610 10-09-74 211FXHL 2,270
147-094-34BAD 473054102383001 1,510 1,502 1968 211FXHL 1,980
147-094-33DB? 473031102393201 -- 1,660 1969 211FXHL 2,210
147-094-26BCB 473139102374201 1,510 1,500 1969 211FXHL 1,940
147-093-35CBC3? 473027102300303 1,420 1,320 10-14-89 211FXHL 1,860
147-093-34DBB 473028102304601 1,300 1,300 06-20-89 211FXHL 1,860
147-093-33DAC 473024102314001 1,400 1,390 05-19-89 211FXHL 2,220
147-091-35BDA’ 473045102141701 1,550 1,550 09-00-70 211FXHL 2,190
146-094-08DAD2 472840102402702 1,730 1,730 10-23-74 211FXHL 1,965
146-094-05DCC 472917102390001 -- 1,500 1972 211FXHL 1,960
146-094-05CBD 472932102412401 1,410 1,410 1968 211FXHL 1,910
146-094-04BBC? 472958102401801 - 1,600 1969 211FXHL 1,980
146-093-03CDD 472919102305301 1,525 1,525 07-15-72 211FXHL 2,160
146-092-15BBB 472820102234101 1,760 1,610 11-22-88 211FXHL 1,930
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Notes:
1.
2.
3.

Aquifer codes: 21 1FXHL Fox Hills; 21 1HCFH Hell Creek Formation
No data available
Only water quality or water level data available, but not both datasets.

Sources: Wald and Cates 1995, U.S. Geological Survey 2004e, North Dakota State Water Commission 2004

Based on the hydraulic heads of both the overlying Sentinel Butte aquifer and the underlying Fox
Hills-Hell Creek aquifer, recharge occurs from leakage and recharge (Cates and Macek-Rowland
1998). Discharge from the Tongue River aquifer is by lateral movement of water to adjacent
areas, base flow into streams, and well discharge (Cates and Macek-Rowland 1998).

Sentinel Butte

The Sentinel Butte aquifer underlies most of the Reservation. The aquifer is composed mainly of
interbedded claystones, siltstones, shale, fractured lignite, and poorly consolidated sandstone
(Cates and Macek-Rowland 1998). The sandstone beds (which occur at depths ranging from 10 to
400 feet) are composed mainly of fine sand interbedded in a matrix of clay and silt and range in
thickness from a few feet to about 120 feet. The lignite beds are limited in lateral extent and yield
only local water supplies (Cates and Macek-Rowland 1998). Transmissivity within a well
completed in sandstone in the Sentinel Butte aquifer near Plaza is about 400 square feet per day
(Armstrong 1971). Based on an areal extent of 914 square miles, an average cumulative thickness
of 100 feet, and an assumed porosity of 30 percent, the volume of water stored in the aquifer is
about 18 million acre-feet of water (Cates and Macek-Rowland 1998).

Yields from water wells in the aquifer vary and depend on the zones in which the wells are
completed. Yields from wells completed in sandstones range from 1 to 100 gpm. In contrast,
yields from wells completed in lignite beds are generally about 1 gpm (Armstrong 1971).

Recharge occurs primarily by infiltration of precipitation. Conversely, discharge is by lateral
movement of water to adjacent areas, downward seepage into the Tongue River aquifer, seepage
into streams and springs, and wells (Cates and Macek-Rowland 1998).

3.3.3 Buried-Valley Aquifers

The East Fork Shell Creek, Shell Creek, White Shield, New Town, and Sanish aquifers occur
within buried valleys and store about 1,414,000 acre-feet of water within the Reservation (Cates
and Macek-Rowland 1998). Five buried-valley aquifers occur in the general vicinity of the
project site. They are the East Fork Shell Creek, Shell Creek, Ryder Ridge, Hiddenwood Lake,
and Vang aquifers (Figure 3-5).

Yields from the above-mentioned aquifers are highly variable and water from these sources is
typically very hard. The East Fork of Shell Creek aquifer was previously used by Parshall as their
local water supply and yields from this aquifer may be as high 150 gpm, but typically will be less
than 50 gpm (Bartlett and West Engineers, Inc. 2002). The area also has two deep aquifers, the
Dakota aquifer and the Fox Hills-Hell Creek aquifer. Both are very deep aquifers, as the Dakota
aquifer ranges from 3,505 feet to 5,210 feet and Fox Hills at 2,100 feet below the land surface
(Bartlett and West Engineers, Inc. 2002). Yield from the Dakota is as high as 320 gpm and yield
from the Fox Hills/Hell Creek is as much as 60 gpm (Bartlett and West Engineers, Inc. 2002).

A file search of well logs records near the project area was conducted in the NDSWC’s offices.

Based on a search of approximately 60 to 70 well logs, seven wells were identified that may have
relevant baseline data useful for comparison analyses (Table 3-3).
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Table 3-3 Summary of Wells Data Relevant to the Project Site
_______________________________________________________________________________________________________|

Well Static Water Pumped Water
Depth Level Pumped Gallons Level
Well ID Date Drilled (feet) (feet) per Minute (feet)
152-87-10 01-1990 240 35 33 55
152-87-26 05-1988 296 30 5 65
152-87-27 10-1981 158 27 30 70
152-87-31 08-2001 189 - 6 80
152-88-04 04-1981 88 25 37 55
153-88-23 06-1982 160 31 80 100
153-88-35 05-1997 1,543 155 32 1,200

Source: Schmid 2004
|

Well numbers 152-87-10, 152-87-26, 152-87-27, 152-87-31, 152-88-04, and 152-88-23 have
been completed in various sand lenses in the underlying glacial aquifers (Schmid 2004). These
sand lenses vary in depth, recharge, and volume of water. Therefore, the exploration of these sand
layers should be analyzed as sources of reliable water supply at the project site. Schmid (2004)
estimated that three to four wells completed within these sand lenses should be able to produce
40+ gpm. Because the boundaries of the underlying aquifers and subsequent sand lenses are not
extensively mapped, a modeling drawdown analysis was not conducted. However, a review of
static water levels and associated draw down levels for the wells in Table 3-3 show that these
shallow wells are capable of producing water quantities that may be required throughout the year.

Shell Creek

The Shell Creek aquifer lies within a broad, deep buried valley northwest of Parshall (Figure 3-5).
The Shell Creek aquifer is composed of sand and gravel lenses that are surrounded by less
permeable till. Flow in the aquifer is down gradient towards the Missouri River, which generally
corresponds to the topography of the drainage basin. The aquifer has an areal extent of about 10
square miles and ranges from % to 2 miles in width (Armstrong 1971, Cates and Macek-Rowland
1998). Available data suggest that the aquifer’s thickness is as much as 100 feet (Armstrong
1971). Assuming an areal extent of 10 square miles, an average cumulative thickness of 20 feet,
and a porosity of 30 percent, the volume of water stored in the aquifer is about 38,000 acre-feet
(Cates and Macek-Rowland 1998).

Although very few wells have been drilled in the aquifer, transmissivity at well 155-89-25ACB1
was evaluated using the Theis method. This testing suggests a transmissivity of about 90,000
gallons per day (gpd) per foot at the test well and about 138,000 gpd at a nearby observation well
(Armstrong 1971). The storage coefficient was calculated at 0.0004. Based on these results,
Armstrong (1971) concluded that pumping rates as high as 300 gpm probably could be
maintained over an irrigation season.

Recharge to the aquifer is from direct precipitation, underflow through adjoining outwashes, and

inflow from the adjacent Fort Union sediments (Armstrong 1971). Flow of ground water
generally follows the topography of the drainage basin.
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East Fork Shell Creek

The East Fork Shell Creek aquifer consists of glaciofluvial sediments deposited in buried valleys.
The East Fork Shell Creek aquifer underlies East Fork of Shell Creek and has an areal extent of
about 12 square miles and width of about one mile (Armstrong 1971). The aquifer is composed of
sand and gravel lenses that vary in thickness, have unknown lateral extent, and are surrounded by
less permeable till (Cates and Macek-Rowland 1998). The sand and gravel lenses occur at various
depths down to 100 feet. The aquifer is underlain directly by the Tongue River Member, which
was eroded into a rugged topography before or during glaciation.

According to Armstrong (1971), the specific capacity of well 152—-090-25DBC?2 in the East Fork
Shell Creek aquifer is 11 gpm per drawdown, indicating a transmissivity of about 2,950 square
feet per day. Additionally, Schmid (1962) determined a similar transmissivity of 3,350 square feet
per day and a storage coefficient of 0.0043 at well 152—-090-25DBC1. Based on an areal extent of
12 square miles, an average cumulative thickness of 20 feet, and an assumed porosity of 30
percent, the volume of water stored in the East Fork Shell Creek aquifer is about 46,000 acre-feet
(Cates and Macek-Rowland 1998).

Recharge is primarily from direct precipitation, seepage from stream flow in times of maximum
runoff in the East Fork of Shell Creek, and from inflow from the Sentinel Butte Formation
(Armstrong 1971). Flow of ground water generally follows the topography of the drainage basin.

Ryder Ridge

The Ryder Ridge aquifer extends from just west of Ryder, northwestward across T152N, R87W,
and into Mountrail County approximately 9 miles (Figure 3-5). West of Makoti, the aquifer
apparently overlies the Hiddenwood Lake aquifer. The Ryder Ridge aquifer has a core of water-
bearing sand and gravel that reaches a total thickness of 55 feet, and material ranges in size from
fine sand to fine gravel (Pettyjohn and Hutchinson 1971).

The USGS monitored ground water levels in the aquifer at test well 151-086—05CBB (USGS
475540101431201) for a 1-year period of record (1966). The ground water level in the aquifer
was observed at 27 feet below ground surface (U.S. Geological Survey 2004b). No wells were
known to produce water from the Ryder Ridge aquifer (Pettyjohn and Hutchinson 1971).

Hiddenwood Lake

The Hiddenwood Lake aquifer is a valley-fill deposit that was cut into the bedrock at least 130
feet below the upland surface (Pettyjohn 1968). It extends from McLean County northward
through Hiddenwood Lake to Makoti in southwestern Ward County (Figure 3-5). The aquifer
material consists of fine to coarse sand and fine to medium gravel, which ranges between 9 to 45
feet in thickness, including a few thin layers of clay (Pettyjohn and Hutchinson 1971). This is
overlain by at least 66 feet of glacial drift, predominantly lake deposits, in its southern end, and
generally by more than 100 feet of glacial till in its northern end (Pettyjohn 1968).

The USGS monitored ground water levels in the aquifer at test well 152-087-28DAA (USGS
475729101483401) for a 30-year period of record (1965 to 1995). As shown on Figure 3-6,
ground water levels in the aquifer have ranged from a low of 29 feet below ground surface to a
high of 22 feet below ground surface (U.S. Geological Survey 2004a).
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Vang

The Vang aquifer extends southwestward from the west-central part of T153N, R85W through
T153N, R86W and T152N, R87W, and into Mountrail County approximately 14 miles (Figure 3-
5). The City of Makoti obtains its local water supply from two wells completed in this aquifer.
The aquifer is a collapsed-outwash deposit that partly fills a glacial drainage way that averages
about 1,000 feet in width to slightly more than 2 miles in length (Pettyjohn and Hutchinson
1971). The aquifer material ranges in size from fine sand to coarse gravel and ranges in thickness
from 0 to 28 feet. The estimated average permeability of the entire deposit is approximately 1,500
gpd (Pettyjohn and Hutchinson 1971). In addition, the aquifer provides water to a few domestic
and stock wells, and in several small areas, wells could produce an estimate of 150 gpm
(Pettyjohn and Hutchinson 1971).

The USGS monitored ground water levels in the aquifer at test well 152—-087-16AAA for a 28-
year period of record (1966 to 1994). As observed in Figure 3-7, ground water levels in the
aquifer have ranged from a low of 10.5 feet below ground surface to a high of 5.5 feet below
ground surface (U.S. Geological Survey 2004c¢).

3.3.4 Ground Water Quality

The USGS conducted a study of water resources of the Reservation during May 1990 through
November 1992 (Wald and Cates 1995). Water quality data were collected from 293 water
samples from wells and springs, and additional trace element data were collected from 225 wells.
In addition, Cates and Macek-Rowland (1998) prepared a water resources report of the Fort
Berthold Indian Reservation. The 1998 report detailed distribution, quantity, and quality of water
on the Reservation. Finally, GeoTrans and EPA completed water quality sampling events in 2005.

3.3.4.1 Bedrock Aquifers

Fox Hills Formation

Because the Fox Hills Formation is quite deep in this part of North Dakota, ground water that
occurs in the aquifer has had a long residence time. This results in relatively high concentrations
of Total Dissolved Solid (TDS). TDS concentrations typically exceed 1,500 milligrams per liter
(mg/L). With respect to the common cations in ground water, dissolved sodium concentrations
commonly exceed 500 mg/L, and dissolved boron concentrations commonly exceed 1,000 pg/L.
With respect to common anions, bicarbonate and alkalinity concentrations typically exceed 1,200
mg/L (as CaCOs;), chloride concentrations commonly exceed 100 mg/L, and locally sulfate
concentrations exceed 500 mg/L. Ground water in the Fox Hills is a sodium-bicarbonate type of
water.
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The available water chemistry data for the Fox Hills formation in west-central North Dakota do
not indicate any common exceedances of primary maximum contaminant levels (MCLs). Because
of the high sodium concentrations, ground water in the Fox Hills Formation typically has a very
high sodium adsorption ratio (SAR) with values typically exceeding 80. The combination of high
salinity (measured as TDS) and high SAR indicates that ground water from the Fox Hills
Formation is unsuitable for irrigation.

Because of the significant depth to the top of the aquifer, not many wells are constructed in this
aquifer within the Reservation. However, the City of Plaza recently finished a deep well within
the aquifer to use as a public water source. According to Rogers (2004), Plaza historically relied
on shallow wells for its local water supply. In the early 1990s, one of the wells was abandoned
and the remaining two active wells produced water with copper and lead levels above NDDH
standards (Rogers 2004). Because of reliable water quality concerns, Plaza constructed a deep
water well in 1997 to alleviate this problem. Well 153—088-35 (Well #4 for example) was
completed to a depth of 1,560 feet in the Fox Hills-Hell Creek aquifer. The well produces
approximately 40 gpm and is the primary water supply for Plaza’s 170 residents (Rogers 2004).
Plaza does rely on the two shallow wells during peak use periods when make-up water is needed.
Annual water usage by the town averages about 7 million gallons annually.

According to the Well Driller’s Report, Well 153-088-35 was completed in a vacant lot within
the city limit boundary (Greystone 2004). The well is a 6-inch-diameter casing extending from 2+
feet to 1,398 feet, and 3-inch-diameter casing from 1,366 to 1,523 feet. At the time of well
completion, the static water level was 155 feet below the surface. Data from a well pump test
show that pumping water at 32 gpm for 3 hours reduced the water level to 1,200 feet below land
surface (Greystone 2004).

The NDDH, Division of Water Quality completed a wellhead protection area delineation for the
Plaza well field in 2000 (Greystone 2004). In general, the wellhead protection area encompasses
212 acres. The local land use is a mixture of local residences and commercial business within the
city limits. Agricultural crops surround the city on all sides. Plaza is also included within an
active oil field.

The NDSWC’s website database was queried for data on the quality of water in well 153-088—
35; however, no data were available for this well. Plaza does conduct annual water tests to
comply with the SDWA.

Fort Union Formation

The chemistry of the ground water in the two members of the Fort Union Formation is similar.
Ground water in both members varies from a sodium-bicarbonate to a mixed
calcium/magnesium/sodium-sulfate type. This reflects the dissolution of cations from the rocks
that comprise the Fort Union. TDS concentrations presented in Cates and Macek-Rowland (1998)
range from 133 to 4,230 mg/L (135 wells) and commonly exceed the secondary MCL of 500
mg/L. Ground water from many wells in the Fort Union exceeds the secondary MCL for iron,
manganese, and sulfate. The SAR for ground water in the Tongue River member is high. In
combination with high salinity values, this indicates that the ground water in the Tongue River is
unsuitable for irrigation. The SAR for ground water in the Sentinel Butte member is low. In
combination with high salinity values, this indicates that ground water from the Sentinel Butte
member is suitable for irrigating soils with high permeability.
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It is likely that at least a few hundred domestic wells within the Reservation are withdrawing
water from the Fort Union Formation. Well yields that are sufficient for domestic/stock use are
common.

Tongue River

Cates and Macek-Rowland (1998) summarized water quality data collected from 52 wells within
the Tongue River aquifer between 1952 and 1992. Background water quality in the aquifer is
slightly basic with pH values ranging from 6.7 to 9.1, with a median of 8.2. Water in the aquifer
varies from a sodium-bicarbonate type to a mixed calcium/magnesium/sodium-sulfate type.
Concentrations of dissolved solids ranged from 817 to 4,660 mg/L and had a mean of 2,110
mg/L. In addition, these sampled values for dissolved solids range from slightly saline to
moderately saline. Sampled fluoride levels ranged from 0.2 to 8.4 mg/L, and nitrate levels ranged
0.11 to 5.9 mg/L (Greystone 2004).

Sentinel Butte

Cates and Macek-Rowland (1998) summarized water quality data collected from 83 wells within
the Sentinel Butte aquifer between 1950 and 1992. Based on available data, background water
quality in the aquifer is slightly basic with pH values ranging from 6.7 to 8.9, with a median of
7.7. Water in the aquifer varies from a sodium bicarbonate type to a mixed
calcium/magnesium/sodium-sulfate type. Dissolved solids concentrations ranged from 133 to
4,230 mg/L, and a mean of 1,300 mg/L. The mean sampled values for dissolved solids occur in
the slightly saline range (Greystone 2004).

3.3.4.2 Buried-Valley Aquifers

Though the buried-valley aquifers are the most productive (and most accessible) aquifers within
the Reservation, their use is limited because, except for the White Shield aquifer, they are located
along the northern border of the Reservation and close to Lake Sakakawea. Most people in this
part of the Reservation receive water from a public water supply that obtains source water from
Lake Sakakawea.

The sediments that comprise the buried-valley deposits are from the underlying formations. As a
result, the chemistry of the ground water in these deposits is similar to that in the underlying Fort
Union Formation. Cates and Macek-Rowland (1998) present chemistry data for 34 wells
constructed in the five major buried-valley aquifers within the Reservation. Ground water in the
East Fork Shell Creek aquifer, the Shell Creek aquifer, and the White Shield aquifer is a sodium-
bicarbonate/sulfate type. Ground water in the New Town and Sanish aquifers is a mixed
calcium/sodium/magnesium-bicarbonate/sulfate type. Concentrations of TDSs range from 459 to
4,440 mg/L. Concentrations of iron, manganese, and sulfate often exceed the secondary MCL.
The use of ground water from the buried-valley aquifers for irrigation is constrained by the high
salinity. However, only ground water from the East Fork Shell Creek aquifer has a high SAR.
Ground waters from the White Shield, New Town, and Sanish buried-valley aquifers have low
SAR values. Ground water from all but the East Fork of Shell Creek aquifer can be used to
irrigate soils with moderate to high permeability.

Shell Creek

Cates and Macek-Rowland (1998) summarized water quality data collected from four wells
within the Shell Creek buried-valley aquifer between 1977 and 1990. Generally, water in the
Shell Creek aquifer is a sodium bicarbonate sulfate type. Mean dissolved solids concentrations
were 1,470 mg/L in water from the Shell Creek aquifer. Background water quality in the aquifer
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is slightly basic with pH values ranging from 7.3 to 8.4, with a median of 8.2. Dissolved solids
concentrations ranged from 757 to 2,030 mg/L, and a mean of 1,470 mg/L (Greystone 2004). The
mean sampled values for dissolved solids occur in the slightly saline range.

East Fork Shell Creek

Cates and Macek-Rowland (1998) summarized water quality data collected from five wells
within the East Fork Shell Creek buried-valley aquifer between 1962 and 1990. Generally, water
in the aquifer is a sodium sulfate bicarbonate type. Dissolved-solids concentrations ranged from
2,470 to 4,440 mg/L, with a mean of 3,220 mg/L. Dissolved iron concentrations ranged from less
than 10 to 1,700 mg/L, with a mean of 880 mg/L and a median of 910 mg/L (Greystone 2004).

Ryder Ridge

The USGS monitored and performed water quality analyses for test well 151-086-05CBB
(USGS 475540101431201) during the 1966 calendar year. Water sampled from this site indicated
that it was a moderately hard sodium sulfate type. The water had a pH of 7.5 and a specific
conductance of 1,640 p S/cm. In addition, the sulfate (672 mg/L) and salinity (288 mg/L) levels
were relatively high (Greystone 2004). Based on the single data set of sampled parameters, water
within this aquifer would be classified as poor to moderate quality.

Hiddenwood Lake

The USGS monitored and performed water quality analyses for test well 152-087-28DAA
(USGS 475729101483401) in 1965, 1971, 1988, and 1992. Generally, water in the aquifer is a
sodium sulfate bicarbonate type with high quantities of sulfate, iron, and dissolved solids.
Dissolved-solids concentrations ranged from 4,740 to 4,960 mg/L. Dissolved iron concentrations
ranged from 400 to 2,500 mg/L (Greystone 2004). Based on the sampled parameters, water
within this aquifer is of very poor quality for any industrial use or as drinking water.

Vang

The USGS monitored and performed water quality analyses within the Vang aquifer from both
test well 152-087-16AAA (USGS 475934101483101) during the 1966 calendar year and test
well 152-087-18DDD (USGS 475847101510401) during the 1988 and 1992 calendar years.
Generally, water in the aquifer is a hard calcium bicarbonate type. Dissolved-solids
concentrations ranged from 2,470 to 4,440 mg/L. Dissolved iron concentrations ranged from
2,700 to 14,000 mg/L. Iron concentrations of this magnitude would most likely cause staining in
clothes and plumbing fixtures (Greystone 2004).

3.3.4.3 Project Site — Ground Water Chemistry

The ten ground water monitoring wells installed in February 2005 have each been sampled. In
February 2005, all ten wells were sampled and the samples analyzed for basic cations/anions,
RCRA dissolved metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium and
silver), seven polychlorinated biphenyls (PCBs), 19 common pesticides, and 78 VOCs and
polynuclear aromatics (PNAs). All ten wells were sampled again in May 2005, and the samples
were analyzed only for the suite of VOCs and PNAs.

Chemistry data from the GeoTrans (2005) quarterly sampling events indicate the following:
»  Ground water in the till deposits beneath the proposed refinery site is mainly a calcium-

bicarbonate/calcium-sulfate type of water. Ground water in the underlying Fort Union
Formation is mainly a sodium-bicarbonate/sodium bicarbonate type of water;
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»  All PCBs were at non-detectable levels in all samples;

A\

RCRA metal concentrations were below MCLs in all samples;

»  Very low concentrations of some VOCs were detected in some samples; however, the
duplicate samples were non-detectable;

»  All samples were non-detectable for the 19 pesticides; and

»  TDS concentrations were high for all wells. Concentrations from samples collected
from the five till wells (MW-1 to MW-5) ranged from 450 to 4,200 mg/L with a mean
value of 2,280 mg/L. Concentrations for the Fort Union wells ranged from 2,500 to
4,500 mg/L with a mean value of 3,860 ug/L. Sodium concentrations for the ten wells
ranged from 14 to 860 pug/L with a mean value of 355 mg/L. SAR values were not
calculated from these data, but with the high sodium and TDS concentrations it is
highly likely that SAR values are high and that most of the water beneath the proposed
refinery site is not suitable for irrigation without treatment.

To supplement the chemistry database, EPA Region 8 sampled five of the ten wells for stable
water isotopes in August 2005. Two samples were also collected from the pothole wetland on the
western boundary of the refinery site and one sample from the perennial reach of the East Fork of
Shell Creek about 15 miles northwest of the refinery site. Preliminary results are shown in Delta
18 O values in shallow ground waters are typically close to values for the weighted average of
annual precipitation (Clark and Fritz 1997 as cited in Wireman 2005). Furthermore, the delta 18
O values for precipitation are more depleted (more negative) with increasing latitude. The delta
18 O values shown for ground water samples in Table 34 (MW—4, MW-3, MW-1, MW-2, P-5)
are typical for precipitation in west-central North Dakota. These data suggest that the till is
recharged by direct infiltration of precipitation.

A general summary of ground water in the till deposits and underlying Fort Union Formation
beneath the proposed refinery site reveals that it is suitable for drinking water and stock watering
but is not suitable for irrigation. Generally, the deep wells in the Fort Union Formation had higher
TDS, total alkalinity, and sodium as compared to the shallow wells in the Coleharbor Formation.

Table 3-4 Preliminary data for stable water isotopes obtained from analysis of
samples collected in August 2005

Location Delta ® O Deuterium
South inlet to wetland -4.85 -41.5
North outlet from wetland -5.16 -42.8
MW-4 -16.56 -1294
MW-3 -13.63 Cond. too high
MW-1 -15.05 -117.7
MW-2 -13.70 Cond. too high
P-5 -16.34 Cond. too high
East Fork Shell Creek -10.66 Cond. too high

Source: Wireman 2005
|
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3.4 Surface Water Resources

The project site is located near the edges of the Coteau Slope and Coteau du Missouri. The
Missouri Coteau is primarily east of the project site and is characterized as a rolling, hilly area
that has numerous prairie potholes and lakes and generally lacks streams. The average 20-mile
width of this area, which extends from east-central South Dakota northwestward into western
Saskatchewan, is the continental divide between drainage into Hudson Bay and the Gulf of
Mexico. Conversely, the Coteau Slope gradients westward from the Missouri Coteau and is
characterized by several streams that are tributary to the Missouri River.

Drainage on the Coteau Slope is generally well developed, although there are a few local poorly
drained areas and sub-basins. The four principal tributaries that drain the Coteau Slope in
Mountrail and Ward Counties include the White Earth River, Little Knife River, Shell Creek, and
East Fork of Shell Creek. These tributaries are generally incised and drain sub-basins and local
topographical depressions that are interspersed within the glaciated topography. Surface flow in
the region is generally southwesterly toward the Missouri River basin. Perennial, intermittent, and
ephemeral streams generally originate in plains and open high hills at elevations ranging from
1,835 to 2,600 feet. Riverine wetlands associated with drainage basins in Mountrail and Ward
Counties cover approximately 612 acres and 2,424 acres, respectively (Reynolds et al. 1996).

Surface water resources of the Reservation consist of many ephemeral streams and the Missouri
River. Major streams near the project site include Shell Creek and the East Fork of Shell Creek
(Figure 3-8). These streams are generally ephemeral, have extended periods without flow, and are
tributary to the Missouri River (Lake Sakakawea). A large number of unnamed, ephemeral
streams originating from deeply eroded, small drainage basins also flow into the Missouri River.

Lake Sakakawea is the largest surface-water body in the region and most prominent feature
within the Reservation. Lake Sakakawea was formed in 1953 by impoundment (Garrison Dam) of
the Missouri River downstream of the Reservation. The lake averages between 2 and 3 miles in
width and is 6 miles wide at its widest point. Its maximum depth is 180 feet at the face of the
dam. At normal operating pool (1,850 feet AMSL), the lake covers 368,000 acres, has 1,300
miles of shoreline, and stores nearly 23 million acre-feet of water. Areas of complex glacial
moraines bound the lake on the north and east, whereas outcrops of bedrock with scattered
patches of glacial-remnant material typify the south and west. Rugged, deeply eroded badlands,
formed when rivers eroded the glacial deposits and bedrock, occur in area south and west of the
lake. The drainage area of the lake is about 181,400 square miles.

3.4.1 Applicable Regulatory Requirements — Clean
Water Act

3.41.1 Section 402 NPDES Permitting Requirements

Section 402 of the CWA establishes the NPDES regulatory program. Pursuant to Section 402,
point sources discharging pollutants into “waters of the U.S.” must obtain NPDES permits from
the appropriate governmental body. EPA issues NPDES permits on the Fort Berthold Reservation
because the MHA Nation has not applied for, and EPA has not approved the Tribes for
“Treatment as a State” for purposes of Section 402. NPDES permits set limits on the amount of
various pollutants that a source can discharge in a given time. The proposed project will require
an NPDES permit for discharges of process water and storm water associated with facility
operation. In addition, the proposed project will require an NPDES permit for discharges of
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stormwater associated with construction of the facility. The draft NPDES discharge permit for
facility operations is attached in Appendix C.

3.41.2 Section 404 Permitting Requirement for Discharges to
Waters of the U.S.

Section 404 of the CWA authorizes the Secretary of the Army, acting through the USACE, and in
consultation with EPA, to issue permits where required for discharge of dredged or fill material
into the “waters of the United States,” including certain wetlands, provided that the applicant
demonstrates that the project design is the least environmentally damaging practicable alternative.
The USACE will issue any such permits only after compliance with the USACE regulations (33
CFR 320 et seq.) and the CWA 404(b)(1) Guidelines (40 CFR 230, et seq.). 33 CFR 331 sets
forth the CWA Section 404 permit appeal process. The USACE has determined the construction
of the proposed project will require a permit for the discharge of dredged or fill material pursuant
to CWA Section 404 and its implementing regulations for discharges into certain wetlands.

3.4.1.3 Section 401 Certification Requirement

Section 401 of the CWA requires certification by the appropriate governmental body that any
activity covered by a Federal license or permit, including, but not limited to the construction or
operation of facilities which may result in any discharge into the navigable waters, will comply
with the applicable provisions of CWA Sections 301, 302, 303, 306 and 307. This includes any
CWA Section 402 permits issued by EPA, or Section 404 permits issued by USACE.

EPA issues the Section 401 certification for discharges in Indian country where a Tribe has not
received “Treatment as a State” status for Section 401 certification. EPA may grant, condition, or
deny Section 401 certification for such federally permitted or licensed activities. The decision is
based on determination from data submitted by an applicant (and any other available information)
of whether the proposed activity will comply with the requirements of the applicable sections of
the Act. EPA may thus deny certification because the applicant has not demonstrated that the
project will comply with those requirements. Or EPA may place whatever limitations or
conditions on the certification it determines are necessary to ensure compliance with those
provisions.

For any permits issued for the proposed project, including Section 402 and Section 404 permits,
Section 401 certification must be obtained from EPA.

3.4.2 Water Quality Regulatory Requirements

Water quality standards are the foundation of the water-quality-based control program mandated
by the CWA. Water quality standards define the goals for a water body by designating its uses,
setting criteria to protect those uses, and establishing provisions to protect water quality from
pollutants. A water quality standard consists of four basic elements:

(1)  designated uses of the water body (e.g., recreation, water supply, aquatic life, agriculture),

(2) water quality criteria to protect designated uses (numeric pollutant concentrations and
narrative requirements),

(3) antidegradation policy to maintain and protect existing uses and high quality waters, and
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(4) general policies addressing implementation issues (e.g., low flows, variances, mixing
zones).

The MHA Nation adopted Tribal water quality standards in 2000 to protect public health and
welfare, and enhance the quality of water on the Reservation. Specifically, the MHA Nation
adopted the Water Quality Standards for the Three Affiliated Tribes — Fort Berthold Indian
Reservation for all surface waters within the exterior boundaries of the Reservation. It is also the
intent of the MHA Nation that the adopted standards will be sufficient to protect any federally
listed threatened or endangered species occurring on the Reservation. The Tribes” water quality
standards specify Designated Uses to be achieved and protected for all Reservation surface
waters. Those uses (including, but not limited to, aquatic life, recreation, agriculture, and public
water supply) are assigned to individual waters within Reservation boundaries. Additionally,
narrative Tribal water quality standards are applied to all Reservation surface water resources.
Tribal standards for the protection of wetlands, and antidegradation policies are included in the
adopted water quality standards and are intended to apply to all Reservation surface waters.
Hence, the Tribal water quality standards are designed to protect the Tribes uses of their waters;
specifically protect water quality for endangered species and wetlands; and contain
antidegradation policies ensuring maintenance of existing water quality.

The proposed project discharge would drain to the East Fork of Shell Creek, flowing initially
through the Fort Berthold Indian Reservation, then through the State of North Dakota, and
subsequently back through the Reservation. A surface discharge would eventually reach the
Missouri River via Lake Sakakawea. Under the CWA, the permitted discharge must include
effluent limitations as stringent as necessary to meet the State of North Dakota surface water
quality standards where the water crosses the boundary onto non-Indian country lands. EPA's
CWA § 304(a) criteria recommendations form the basis for North Dakota’s numeric criteria.
Although EPA has not approved water quality standards for the Fort Berthold Indian Reservation
waters, EPA considered the Tribal and State standards in determining appropriate effluent
limitations for the NPDES permit. The specific water quality standards and criteria are shown in
the Statement of Basis for the NPDES discharge permit attached in Appendix C.

3.4.21 Designated Uses — East Fork of Shell Creek

The East Fork of Shell Creek flows through both the Fort Berthold Indian Reservation and the
State of North Dakota, and therefore designated uses under each must be considered. It is
important to note that the designated uses may be specified as a goal for the water body segment
whether the use is currently being attained or not. Designated uses for the portions of the East
Fork of Shell Creek that are within the boundaries of the Fort Berthold Indian Reservation
include: I — public water supply, primary IIA — contact recreation, IIB — secondary contact
recreation, IIIA — coldwater aquatic life, IV — industrial water supply, V — agriculture, and VI —
navigation.

For those areas of the East Fork of Shell Creek that are outside the Reservation, it is classified as
a Class III surface water in North Dakota pursuant to 33—16—02.1-09 of the Standards of Quality
for Waters of the State (North Dakota Century Code Chapters 61-28 and 23-33; specifically,
sections 61-28-04 and 23-33-05, respectively). In general, Class III streams are characterized as
having low average flows and, generally, prolonged periods of no flow. The streams are of
limited seasonal value for recreation, fish, and aquatic biota. Finally, the quality of the water in
this surface water class is typically suitable for agricultural uses such as livestock watering,
industrial use, and in some circumstances irrigation.
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It is important to note that the MHA Nation water quality standards have not been federally
approved by EPA for CWA purposes. Also, although EPA has approved North Dakota water
quality standards for waters within the State of North Dakota, EPA has not approved the State’s
standards for waters that are within Indian country, as defined in 18 U.S.C. Section 1151. In
addition, EPA has not approved a non-federal NPDES permit program for the Reservation under
CWA Section 402. Therefore, EPA administers the CWA on the Fort Berthold Indian
Reservation.

3.4.2.2 Impaired Water Bodies

Section 303(d) of the CWA requires states and authorized tribes to periodically prepare a list of
all surface waters for which beneficial uses of the water (for example, drinking, recreation,
aquatic habitat, and industrial uses) are impaired by pollutants. Waters placed on the 303(d) list
are prioritized for the preparation of Total Maximum Daily Loads (TMDL), which identify the
maximum amount of a pollutant that can be released into a water body so as not to impair uses of
the water, and allocate that amount among various sources. While EPA has not approved water
quality standards for the waters on the Reservation, EPA considers the Tribe’s and State’s
standards in determining appropriate designated uses for the East Fork of Shell Creek. Any
impairment evaluation conducted by the State of North Dakota is applicable only to those waters
where the State water quality standards apply (i.e. not on any waters within the Fort Berthold
Indian Reservation).

A review of the CWA Section 303(d) TMDL Waters in the Missouri River Basin (North Dakota
Department of Health 2003) reveals that both the East Fork of Shell Creek downstream to Lake
Sakakawea (ND—-10110101-072—S 00) and Unnamed Tributaries to the East Fork of Shell Creek
(ND-10110101-073—S_00) were delisted in 2002. Rationale for delisting was based on lack of
sufficient credible data and/or information to make a use support determination (North Dakota
Department of Health 2003). In addition, the previous claims of impairment for recreational
activity were based on data that was older than 5 years (North Dakota Department of Health
2003).

Clean Water Act — Oil Pollution Act Regulatory Requirements

The CWA, as amended by the Oil Pollution Act, and its implementing regulations, require certain
facilities that store and use oil to prepare and submit plans to ensure the facilities put in place
containment and other countermeasures that should prevent oil spills that could reach navigable
waters (SPCC Plans) and plans to respond to a worst case discharge of oil and to a substantial
threat of such a discharge (FRP). EPA regulations define who must prepare and submit SPCC
plans and FRP plans and what must be included in the plan. See 40 CFR 112. The proposed
project falls within the regulatory criteria of 40 CFR 112, therefore the facility must prepare both
SPCC and FRP plans prior to operation.

3.4.3 Applicable Regulatory Requirements — Safe Drinking

Water Act

EPA implements the SDWA in Indian country if no other entity has been authorized to do so. All
public water systems on the Fort Berthold Indian Reservation must comply with the National
Primary Drinking Water Regulations (NPDWR) promulgated pursuant to the SDWA. The SDWA
was originally passed by Congress in 1974 to protect public health by regulating the nation’s
public water systems. The law was amended in 1986, and again in 1996 with further requirements
to protect drinking water and its sources. The SDWA authorizes the EPA to set national health-
based drinking water standards to protect against both naturally occurring and man-made
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contaminants. The NPDWR, based on these health-related criteria, protect public health by
limiting the levels of contaminants allowed in drinking water.

Public Water Systems are those systems that have at least fifteen service connections or regularly
serve an average of at least twenty-five individuals daily at least 60 days out of the year. 42
U.S.C. Section 300f(4). If the proposed facility meets the definition of a Public Water Supply
System, EPA will regulate the facility pursuant to the SDWA. Regulated public water systems are
classified into the following categories: community, non-transient non-community and transient
non-community water systems.

A non-community water system means a public water system that is not a community water
system. A non-community water system is either a “transient non-community water system” or a
“non-transient non-community water system.” A non-transient non-community water system
means a public water system that is not a community water system and that regularly serves at
least 25 of the same persons over 6 months of the year. A transient non-community water system
means a non-community water system that does not regularly serve at least 25 of the same
persons over six months of the year. Monitoring and reporting requirements differ based on the
classification of a regulated water system, and whether the water system uses ground water or
surface water.

3.4.4 Characteristics of Surface Drainage Systems

Primary drainages in proximity to the project site include Shell Creek, East Fork of Shell Creek,
and Deepwater Creek drainages, which occur within the northern and eastern parts of the
Reservation. These three streams are characterized by incised channels within glacial sediments,
small stream slopes, and relatively low basin elevations. All three streams are tributary to the
Missouri River/Lake Sakakawea.

The project site is in the East Fork of Shell Creek basin (Figure 3-9). The East Fork of Shell
Creek is the nearest principal tributary to the project site and drains a watershed of 467 square
miles, of which 125 square miles are within the Reservation (Cates and Macek-Rowland 1998).
The East Fork of Shell Creek is characterized as a larger basin with flat stream slopes that
typically has high flows characterized by rapidly rising flows and gradually receding flows
(Macek-Rowland and Lent 1996). The upper portion of the creek is predominantly a Rosgen E
channel type, and the upper stream gradient is about 2 percent, with wetted widths averaging
around 6 feet (Confluence Consulting, Inc. 2001).

A Rosgen E channel is typically a meandering stream characterized by narrow channel width, low
width-to-depth ratio, high entrenchment ratio, broad floodplain, high sinuosity, low slope gradient
and cohesive stream banks retained in place by dense stands of woody shrubs and/or grass like
vegetation.

The East Fork of Shell Creek is primarily regulated by periods of snowmelt, direct precipitation,
surface runoff, and ground water discharge from seeps and springs. Surface runoff in the
undrained or poorly drained basins within the watershed generally draws off into depressions or
small individual basins commonly referred to as sloughs or prairie potholes. Many of these
depressions represent small individual basins; however, some fill up, reach capacity, and
overflow into well-developed basins interspersed throughout the region. Tributary streams that
originate in the plains and open high hills generally are ephemeral, flowing primarily during
spring runoff generally following winters with above average snowfall. USGS discharge data
indicate that this stream is ephemeral and has many days of no flow during the 1991 through
2002 period of record (Harkness et al. 2003).
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An unnamed tributary, which is characterized as a small, intermittent stream, flows north through
the lowest topographical area within the western margin of Section 19 until its confluence with a
large semi-permanent wetland. It is important to denote that a significant lineal length of the
streambed within Section 19 has been channelized. The channel originates within a large semi-
permanent wetland located in the southern 'z of the section. The tributary continues north (under
highway 23) for % mile until its confluence with the East Fork of Shell Creek. Flow in the
tributary is charged primarily by spring snowmelt runoff. Depending upon the saturation of the
area and elevation of standing water in upstream areas, the tributary’s drainage area is
approximately 11,470 acres or 17 square miles. Shallow-subsurface flow (water movement
immediately beneath the land surface) would likely be towards the nearest surface depression,
channel or swale. The ground water table at the site is estimated at 30 to 50 feet below the
surface. As demonstrated by water level data from the Geotrans wells ground water in the till
flows generally to the southwest at the project site.

3.4.5 Stream Flow

Stream flow characteristics depend on the specific features unique to each drainage basin and
sub-basin. These features typically include geology, topography, vegetative cover, size, climate,
and land use. Major contributions to stream flows in the project site include direct precipitation
and surface runoff, springs and seeps, and ground water discharge. Conversely, evaporation,
evapotranspiration, and infiltration cause decreases in stream flow.

Statistics on stream flow have been compiled from USGS stream gauging stations at Parshall to
provide a perspective of perennial stream flow within the project site. Specifically, the USGS
monitors stream gage station 063325237 (established June 1991) on the East Fork of Shell Creek
near Parshall, North Dakota prior to discharging into the Missouri River/Lake Sakakawea (Figure
3-8). There are no upstream dams within the watershed; therefore, subsequent discharges do not
influence surface flows within the watershed.

The average annual runoff within the East Fork of Shell Creek watershed for the 11-year period
of record (1991 to 2002) was 4,660 acre-feet (Harkness et al. 2003). Surface annual mean flows
range from a low of 2.19 cubic feet per second (cfs) in 1992 to a high of 15.1 cfs in 1999. The
annual mean for the period of record is 6.4 cfs (Harkness et al. 2003). Figure 3-10 clearly shows
the variation in flows that occur in the East Fork of Shell Creek. Peak stream flows also varied
substantially over the period of record. The maximum recorded peak flow of 1,170 cfs was record
on March 27, 1999 (Harkness et al. 2003). The lowest peak flow was 31 cfs, which occurred on
May 12, 2000 (U.S. Geological Survey 2004d).

Monthly mean flow rates reported by USGS for the available periods of record are presented on
Figure 3-11. The data clearly show that peak flows in the East Fork of Shell Creek basin are
usually the result of spring runoff or intense spring or summer thunderstorms that occur over the
basin. Most of the runoff occurs during March and April. Base or low flows occur during the
winter months.

? The East Fork of Shell Creek was converted to continuous record gaging station in June 1991. The new
gaging site 06332524 was subsequently moved upstream to reflect a new site.
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Chapter 3 — Affected Environmental

3.4.6 Surface Water Quality

The chemical composition of surface water changes continuously, as water quality in surface
streams is commonly a function of stream flow. Alternatively, water quality in most surface
drainages varies inversely with stream flow. Most changes in water quality are related to the
amount of water and source of water flowing in a stream at a given time. The timing of
precipitation events, adjacent land uses, geology, and elevation directly influence surface water
quality.

Figure 3-10  Hydrograph for Measured Daily Mean Stream Flow, Measured Stream
Flow, and Estimated Stream Flow for the East Fork of Shell Creek
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Stream flows resulting from snowmelt and spring precipitation events generally result in higher
water quality. This is primarily because of the limited amount and time of contact with exposed
soils and rocks; therefore, these waters generally have only small amounts of dissolved minerals.
Conversely, stream flows occurring during the growing season typically have lower water quality.
This may be due in part to the collection of solids and inert organic material from surface erosion
and the collection of phosphorous and nitrogen from pesticide treated agricultural fields.
Generally, most surface waters within the area are primarily sodium sulfate type waters (e.g.,
alkaline with moderate to high levels of hardness).

Ambient Water Quality — East Fork of Shell Creek

The USGS has periodically monitored water quality data within the East Fork of Shell Creek at
stream gage station 06332523. In addition, Cates and Macek-Rowland (1998) sampled select
locations within the watershed over a period of record from 1990 to 1991 and 1991 to 2002.
Finally, Confluence Consulting (2001) conducted water quality sampling at three stream reaches
within the East Fork of Shell Creek. Summaries for these selected water quality data are
presented in Greystone 2004.

Based on available data, background surface water quality in the East Fork of Shell Creek is

slightly basic with pH values ranging from 7.8 to 9.9. In addition, the stream exhibits moderate to
high concentrations of TDSs (206 to 3,040 mg/L). Dissolved oxygen levels are varied over the
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11-year period of record, but it is important to note that most measurements are well above the
water quality standard for dissolved oxygen of 5 mg/L. The water within the stream is
characterized as a sodium sulfate bicarbonate type and the overall water quality of the stream
system is inferior for most domestic uses.

A review of the values collected from water samples within the East Fork of Shell Creek show
that most are usually found in the slightly saline range with some samples occurring in the
moderately saline range.

Arsenic and lead concentrations were analyzed from several samples in the East Fork of Shell
Creek. Concentrations of lead are generally low (0 to 1.94 pg/L) whereas arsenic concentrations
(0 to 9 n g/L) have exceeded both the aquatic and human health maximum limit concentrations.

Field pH values collected over the 11-year sampling period of record have ranged from a low of
7.8 to a high of 9.9 (standard units). The median values fall within the maximum numeric criteria
(7.0 t0 9.0), and generally reflect moderate to good water quality.

Sulfate values collected and analyzed over the 11-year sampling period of record ranged from a
low of 36 mg/L to a high of 1,540 mg/L.

Sample values for chloride analyzed over the 11-year sampling period of record have ranged from
a low of 1.5 mg/L to a high of 52 mg/L. Therefore, no exceedances of chloride levels were
collected within this period of record.

3.4.6.1 Physical, Chemical, and Biological Integrity of East Fork of
Shell Creek

Confluence Consulting (2001) assessed the physical, chemical, and biological integrity of streams
at 16 sites on six streams (including the East Fork of Shell Creek — see Figure 3-9) within the
Reservation using the environmental monitoring and assessment program protocols developed by
the EPA. The assessment involved three biological assemblages (fish, macroinvertebrates, and
periphyton), analysis of select physicochemical parameters, and qualitative and quantitative
assessments of stream morphology and riparian conditions. The analysis provided a means to
estimate the extent of human influences on streams within the Reservation.

The following description of East Fork of Shell Creek aquatic resources was taken directly from
the Biological, Physical, and Chemical Integrity of Select Streams on the Fort Berthold
Reservation, North Dakota (Confluence Consulting, Inc. 2001).

3.4.6.2 Lower East Fork Shell Creek (2A)

Indicators of biological, chemical, and physical integrity suggest moderate impairment of
beneficial uses at this site. Several physicochemical water quality parameters, including nutrients
and specific conductance, were higher than ecoregion reference values. Nutrient loading could be
from natural sources or agricultural activities in the basin. Furthermore, this site is below
municipal lagoons for the town of Parshall, which may also contribute nutrients. Specific
conductance at this level precludes use of this water for irrigation purposes.
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Biological assemblages also provide indications of moderate impairment. Dominance by
pollution-tolerant diatoms is further indication of nutrient enrichment. A ranking of 14 out of 16
stream reaches sampled for macroinvertebrates suggests significant impairment of invertebrate
communities. Low richness values, low diversity, and high numbers of tolerant individuals
contributed to this ranking. Likewise, the fish metrics indicated low diversity and a
preponderance of pollution-tolerant species. The site also ranked 14™ in terms of fish assemblage.

Habitat conditions were influenced largely by beaver activities and a road crossing. Beavers
impounded the flow for much of the reach, and a large scour pool occurred under the bridge. The
monotonous habitat was possibly related to the low diversity of fish.

In summary, biological communities and water quality samples at lower East Fork Shell Creek
suggest moderate impairment of aquatic life, warm water fishery, and agricultural uses. Nutrient
loading is implicated as a cause of impairment. More investigation is needed to assess the role of
agricultural chemicals in shaping biological communities at this site.

3.4.6.3 Middle East Fork of Shell Creek

Conditions at Middle East Fork Shell Creek indicate minor to moderate impairment of physical,
chemical, and biological integrity. Physicochemical parameters demonstrated elevated
concentrations of nutrients and dissolved solids at this site. These relatively high values may be
caused by either natural sources or human activities.

Measures of biological integrity varied with the assemblage. Diatom associations scored within
the range of good biological integrity, with minor impairment caused by slightly elevated
pollution and siltation indexes. The site ranked seventh out of 16 stream reaches in terms of
macroinvertebrates. Macroinvertebrate communities demonstrated good richness and relatively
high diversity, although the proportion of non-insect taxa was relatively high because of large
numbers of snails and ostracods. The near lentic conditions in the lower half of this reach were
probably responsible for the abundances of these taxa.

Several factors in this site’s fish assemblage suggest moderate impairment. First, taxa richness
was low, with only two species represented (fathead minnow and brook stickleback). In addition,
the fish here displayed the highest level of observed abnormalities. Eye problems were the most
prevalent, although tumors were also observed. These could be the result of several factors.
Nutrient loading could increase primary productivity and decomposition so that supersaturation
of gases exerts pressure on eyes. Another potential cause of abnormalities is the presence of toxic
chemicals. This site had the greatest degree of human influence of all sites, including excessive
amounts of trash and a railroad crossing, both of which are potential sources of toxic chemicals.
Nevertheless, diatoms did not demonstrate indications of toxicity through abnormal cells.

Land use at this site varied at a fence line near the midpoint. The downstream half was grazed by
horses and had an unusually wide and shallow channel. Poor sediment transport capacity in this
section resulted in a substrate dominated by deep mud and dense filamentous algae. The upper
half was not grazed as intensively and retained riffle pool morphology and more diverse substrate
composition.

In summary, this site warrants a determination of moderate impairment and partial support of

warm-water fishery, aquatic life, agriculture, and aesthetics beneficial uses. Additional
investigation is recommended to evaluate causes of fish abnormalities.
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3.4.6.4 Upper East Fork of Shell Creek

This site presents a scenario of least impaired habitat conditions but fair to poor biological
integrity based on periphyton, macroinvertebrate, and fish samples. There were numerous
indications of high-quality habitat. For example, this site scored the highest of all sites on the
rapid habitat assessment questionnaire. This site was characterized by a narrow, deep channel
with some of the most diverse substrate composition of all sites evaluated. The channel was
classified as a Rosgen E channel type. Cover features for fish included undercut banks and
overhanging vegetation. The riparian area was dominated by herbaceous species, and grazing
pressure was light. Impairment of biota in the presence of good habitat suggests that water quality
is the primary factor limiting beneficial uses. As discussed below, agricultural chemicals are a
possible source of impairment at this site.

In contrast to the other assemblages, algal associations demonstrated a few indications of
excellent biological diversity. This was most apparent in the high diversity of diatoms and low
proportion of the dominant species. Still, the pollution index was the highest of all sites sampled,
suggesting nutrient loading from either natural sources or human activities.

Ranking of macroinvertebrate assemblages indicate this site is among the most impaired, with a
ranking of 13" out of the 16 stream reaches sampled. The dominance by non-insect taxa despite
diversity of substrate particles and substantial flow suggests toxic conditions. Pesticides in this
heavily farmed basin are a potential source of impairment. Pesticides are usually specific to
arthropods (including insects), and do not affect other invertebrates such as snails, worms, and
amphipods.

Fish populations at this site rated relatively low in light of the high-scoring habitat conditions.
Fish at this site consisted of low numbers of two species, fathead minnow and brook stickleback,
resulting in a rank of ninth out of 16. While brook stickleback are considered moderately tolerant
to pollution, they can withstand relatively high levels of dissolved solids. Their tolerance of
agricultural chemicals is unknown.

Generally, the site demonstrates moderate to severe impairment of fish and macroinvertebrate
communities, despite least impaired habitat conditions. Nutrient loading, herbicides, and
pesticides may be a factor in limiting these assemblages. Further investigation into sources of
impairment is recommended.

In summary, East Fork Shell Creek demonstrated indications of slight to severe impairment.
Several lines of evidence at the three sampling sites indicated nutrient loading from either human
activities or natural sources. In addition, low proportions of insects suggest that pesticides may be
affecting aquatic life at two sites. Further evidence of toxic chemicals included high proportions
of tumors and other abnormalities on fish and low diversity of fish species.

3.4.7 Water Supply

Water supplies for domestic and municipal uses are obtained from both surface water and ground
water sources. Lake Sakakawea is the source of Public Water Supply for Newton and Parshall.
The Towns of Makoti and Plaza obtain public water supplies from buried valley aquifers and the
Fox Hill Formation. Many residents of the MHA Nation obtain domestic water supplies from
wells constructed in the surficial deposits, primarily till. More than 700 domestic wells occur
within the Reservation. The water contained in the till typically has relatively high TDS and may
exceed secondary MCLs; however, the water quality does not preclude its use for drinking water.
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The till cannot yield sufficient quantities of water for a public water supply but does yield
sufficient quantities for domestic water supply.

3.4.71 Immediate Surroundings of the Project Site

Six residences occur within 1 mile of the project site. All of these are isolated rural residences
that are part of the agricultural operations surrounding the project site. Local residents in the area
typically use the wells for their livestock only. Residents purchase and haul water, using a cistern
system for household water use. In addition, most residents separately haul in water for drinking
and cooking.

Horace Pipe (2006), an employee of the MHA Nation, gathered information about the sources of
water for two of these residences. The following is a summary of the contacts.

»  The farm residence just north of Highway 23 has a well that is 103 feet. This well is
only used to water their horses. They haul water for drinking and all household
activities (washing, cooking, and plumbing). The water has a lot of TDS and is
brownish-red colored.

»  The farm residence to the south of the refinery site has a well that was completed
August 8, 2001 at a depth of 189 feet. This residence also hauls water and the well
water is used for cattle and horses.

3.4.7.2 Makoti

Makoti does not operate a water treatment plant. Residents within the town obtain water from two
ground water wells completed in the Vang aquifer at depths of 22 and 41 feet below the surface
(Wavra 2004, North Dakota Department of Health 2000). The two wells (152—086—18baa and
152-086-18abb) are located in Section 18, T152N, R86W, about 3 miles northeast of Makoti.
According to the Safe Drinking Water Information System (U. S. Environmental Protection
Agency 2004), approximately 145 residents are served water by these two wells. The two wells
produce an annual average of 9.2 million gallons or about 28 acre-feet (North Dakota Department
of Health 2000). Residential homes outside of the town boundary use either cisterns or domestic
wells.

3.4.7.3 Plaza

Residents within the town of Plaza obtain water from three ground water wells: well #1, well #2,
and well #4. Well #1 and well #2 are completed at depths of 88 and 91 feet below the ground
surface. In 1997, well #4 was constructed within Section 35, T153N, R88W at a depth of 1,560
feet below the ground surface. Well#4 is finished in the Fox Hills-Hell Creek aquifer and yields
about 45 gpm (Rogers 2004). Well#4 fills most of the local water needs; however, well #1 and
well #2 are used when make-up water is needed during high usage periods. Plaza also has an
inactive well (Wavra 2004).

Plaza operates a water treatment plant that utilizes greensand filtration process and potassium
permanganate treatment to facilitate removal of iron and manganese. In addition, water is
chlorinated prior to distribution. The City of Plaza treats about 7 million gallons per year (North
Dakota Department of Health 2002). According to the Safe Drinking Water Information System
(U. S. Environmental Protection Agency 2004), about 170 residents are served by these three
wells. Homes outside of the town boundary use either cisterns or domestic wells.
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3.4.7.4 Parshall

The town of Parshall is the community closest to the project site that is served by a public water
system. Rural residents in the area use either domestic wells or cisterns. The Parshall water
supply uses an intake at Parshall Bay on Lake Sakakawea. The water treatment plant has the
capacity to produce approximately 575,000 gallons of water per day, although current average
daily use is approximately 360,000 gallons or 63 percent of operational capacity (Bartlett and
West Engineers, Inc. 2002).

3.5 Soils

Soils within the project area have developed on till plains and moraines in a climatic regime
characterized by cold winters, warm summers, and low to moderate precipitation. The soils have
developed in four kinds of parent material: glacial till, glacial lacustrine deposits, glacial outwash,
and postglacial alluvium. Slopes range from nearly level to very steep with deeper soils found in
the less steeply sloping areas. Approximately % of the land use is cropland with the remaining 3
used as rangeland within the two counties. Remnant native grassland is predominantly mixed-
grass prairie that is used for grazing and wildlife habitat.

The following section lists the dominant soil series for all the associations in the project area, and
the general characteristics of the soils are listed below for each series. A brief description of the
general physical characteristics for wind erosion hazard, poor revegetation potential, and prime
farmland and hydric soils also follows. This information was derived from both the Soil Survey of
Ward County, North Dakota (Howey et al. 1974) and Soil Survey of Mountrail County, North
Dakota (VanderBusch 1991).

3.5.1 Soil Mapping Units

The following section contains detailed descriptions of the soil mapping associations and
series/units identified in the project area using the Soil Survey of Ward County, North Dakota
(Howey et al. 1974) and Soil Survey of Mountrail County, North Dakota (VanderBusch 1991).
The Williams-Hamerly-Bowbells and Williams-Zahl associations are dominant throughout the
project area, and subsequently include Williams, Parnell, Bowbells, Zahl, Hamerly, Manning, and
Wabek soil series/units. Figure 3-12 shows the areal distribution of soil mapping units within the
project site.

3.5.1.1  Williams — Hamerly — Bowbells Association

This association consists of level and nearly level soils on flats, rises, and in swales on till plains.
A characteristic landscape would consist of rolling hills intermixed with depressions and knolls
with slopes ranging between 0 and 3 percent. Williams series soils are typically located on the
flats and rises, Hamerly on flats adjacent to the depressions, and Bowbells occurring in the swales
and flats. Minor soil series occurring within this association typically consist of Tonka and
Parnell, which are poorly and very poorly drained and most often occur in both shallow and deep
depressions, respectively.

This association is well-suited for cultivated crops primarily small grains, but some areas are used

for range and pasture. The Tonka and Parnell soils are primarily associated with palustrine
wetlands, which are best suited for wetland habitats.
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3.5.1.2 Hamerly Series

The Hamerly series consists of deep, level and undulating, moderately well drained soils that
formed in glacial till, and the corresponding range site is primarily categorized as silty. These
soils are adjacent to intermittently ponded closed depressions. Permeability is moderately slow,
and these soils typically have a seasonally perched water table that delays tillage. Shrink-swell
potential is low to moderate.

Hamerly 