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(a) Lead Agency: U.S. Department of Energy 
Cooperating Agencies: U.S. Department of the Interior Bureau of Reclamation, 
Federal Energy Regulatory Commission, U.S. Department of the Interior Bureau 
of Land Management and the State of North Dakota 

(b) Proposed Action: The Department of Energy plans to issue a loan guarantee for the 
construction costs associated with the Great Plains Gasification Project. The project 
will result in a 125 million cubic feet per day coal gasification facility to be located 
in Mercer County, North Dakota. The Department of Energy is adopting three NEPA docu
ments prepared by other Federal Agencies. They are: 

ANG Coal Gasification Company, North Dakota Project. 
Final Environmental Impact Statement. Bureau of Reclamation, U.S. Department 
of the Interior, FES 78-1, January 20, 1978. 

ANG Coal Gasification Company, North Dakota Project. 
Supplement to the Department of the Interior's Final Environmental Impact 
Statement. Federal Energy Regulatory Commission, FERC/EIS-OOOl, April 1978. 

Final West-Central North Dakota Regional Environmental Impact Study on Energy 
Development. United States Department of the Interior, Bureau of Land Manage
ment and State of North Dakota, October 1978. 

Public comments were received in the process of completing the above cited documents and 
those comments were incorporated in the final documents. 

(c) For Further Information Contact: (1) Mr. Phillip Gallo, High-Btu Gas Resource Manager, 
U.S. Department of Energy, Room 3443, Federal Building, 12th and Pennsylvania Avenue, N.W., 
Washington, D.C. 20461, Ph: (202) 633-9176; (2) Dr. Robert J. Stern, Acting Director, NEPA 
Affairs Division, Office of the Assistant Secretary for Environment, Room 4G-064, Forrestal 
Building, Washington, D.C., 20585, Ph: (202) 252-4600; or (3) Mr. Stephen H. Greenleigh, 
Esq., General Counsel for Environment, Room 6D-033, Forrestal Building, Washington, D.C. 
20585, Ph: (202) 252-6947. 

For Copies of the EIS Contact: Mr. Phillip Gallo at the address noted above. 

(d) Designation: Final EIS 

(e) Abstract: The statement assesses the potential environmental impacts associated with 
the construction and operation of a 250 million cubic feet per day coal gasification 
facility (although the present action will be a half-sized facility) and an associated 
365 mile product pipeline. This project will demonstrate the technical operability, economic 
viability, and environmental acceptability of a high-Btu gas facility. Impacts addressed 
include potential impacts on terrestrial and aquatic ecology, including State and Federally
declared threatened or endangered species; expected impacts on land use; potential changes to 
the quality of surface water and groundwater; compliance with State and Federal ambient air 
quality standards; and changes to the existing economic and social characteristics of nearby 
areas. Additionally, the statement presents an identification of potential hazards associated 
with the operation of the proposed facility and plans for monitoring and controlling such 
hazards. Additionally, DOE has prepared an updated environmental analysis. 

(f) Comments on this final EIS should be addressed to Mr. Phillip Gallo at the above-noted 
address. Comments are due by September 15, 1980. No additional public hearing is 
scheduled. 
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Environmental Analysis: DOE Proposal to Issue Loan 
Guarantee to Great Plains Gasification Associates 

Introduction/Background 

Great Plains Gasification Associates (GPGA, previously 
referred to as ANG) has applied to the -Department of Energy 
(DOE) for a loan guarantee, pursuant to the DOE's authority 
under Public Law 96-126, for the first-year construction costs 
of a 125 million-cubic-feet-per-day coal gasification facility, 
to be located in Mercer County, North Dakota. GPGA also plans 
to construct a 365-mile pipeline to transport the synthetic 
gas to Thief River Falls, Minnesota, for further distribution 
to gas utility customers. 

Based on a review of the available documentation, DOE has 
determined that the issuance of a loan guarantee (or a commit
ment thereto), thereby enabling the project to proceed, would 
be a "major Federal action significantly affecting the quality 
of the human environment", within the meaning of the National 
Environmental Policy Act (NEPA). Therefore, an environmental 
impact statement (EIS) is required for the proposed DOE 
action. 

The proposed facility, including the pipeline, has been 
discussed in three NEPA documents prepared by other Federal 
agencies: 

--ANG Coal Gasification Company, North Dakota Project. 
Final Environmental Impact Statement. Bureau of 
Reclamation, u.S. Department of the Interior, FES 78-1, 
January 20, 1978. 

--ANG Coal Gasification Company, North Dakota project. 
Supplement to the Department of the Interior's Final 
Environmental Impact Statement. Federal Energy Regulatory 
Commission, FERC/EIS-OOOl, April 1978. 

--Final West-Central North Dakota Regional Environmental 
Impact Study on Energy Development. United States 
Department of the Interior, Bureau of Land Management 
and State of North Dakota, October 1978. 
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The two documents prepared by the Department of the Interior 
received public review and comment, and the reviews are 
reflected in the final documents. The Federal Energy 
Regulatory Commission (FERC) document also was circulated for 
public review as a supplement to the Department of the 
Interior EIS. 

During the period since publication of the above documents, 
new environmental regulations have been enacted, some of 
which are applicable to the facility. In addition, the 
nature and pace of energy development in western and central 
North Dakota have changed so that the analysis in the Bureau 
of Land Management (BLM) document probably overstates 
cumulative impacts. The changes in regulations and in the 
development in the project area, and their implications 
for the project, are described below. 

New Environmental Requirements 

1. Since the publication of the final EIS by the Bureau of 
Reclamation, the Theodore Roosevelt National Memorial Park 
has been designated a Class I area for purposes of the 
regulations governing Prevention of Significant Deterioration 
(PSD) of air quality, under the Clean Air Act. The park is 
approximately 70 miles west and southwest of the GPGA facility. 
The North Dakota Department of Health used the EPA-recognized 
RAM and CRSTR models to analyze the impacts on the park of 
four facilities which use coal, including GPGA. The Department 
concluded that three of the facilities (the GPGA plant and the 
Coal Creek and Coyote powerplant2) would consume 74% of the 
Class I 24-hour increment for SO . Operation of the Antelope 
Valley powerplant could have caused the increment to be 
exceeded. Therefore, before receiving its PSD permit, 2 the Antelope Valley plant was required to reduce its SO 
emissions by 67.5%. Therefore, the increment should not be 
exceeded by the four plants either singly or collectively. No 
other PSD increment is expected to be exceeded by these 
plants. 

2. On May 19, 1980, the u.S. Environmental Protection 
Agency (EPA) promulgated regulations implementing the hazardous 
waste provisions of the Resource Conservation and Recovery 
Act (45 FR 33066 ff). GPGA is taking steps to ensure compliance 
with the control and accounting of all potentially hazardous 
materials that may be generated at the site, in accordance 
with RCRA permitting requirements. Gasifier ash is a major 
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solid waste to be produced by the facility. This material has 
been taken to high temperature in the presence of oxygen. It 
is similar to bottom ash from coal stoker boilers, which 
is currently excluded from the RCRA definition of a "hazardous 
waste." Preliminary tests on ash generated in pilot gasification 
runs indicate that this material will not have the characteristics 
of a "hazardous waste" in accordance with RCRA protocols. 
Additional RCRA specific characterization of this and other 
solid wastes generated by the gasification facility are 
to be performed once the facility becomes operational, to 
ensure adequate control of all "hazardous" materials. 

3. EPA has promulgated regulations which implement the Toxic 
Substances Control Act (TSCA) (40 CFR Part 710 et seq.) . The 
regulations apply to any commercial substance which poses an 
unreasonable risk to man or the environment. The synthetic 
gas to be produced by this facility, and by-products, are 
potentially subject to TSCA. There are as yet no TSCA standards 
relating to high-Btu gas. It is expected that to comply with 
TSCA, in the future, premanufacture notice for high-BTU gas 
will have to be provided to EPA. In addition, reports may be 
required. No problems are anticipated in complying with 
TSCA. 

4. Under the regulations implementing the Safe Drinking 
Water Act, EPA has issued interim primary (health-related) and 
secondary standards for drinking water supplies. As no 
process water from the project will be discharged to surface 
waters, there will be no violation of the standards in any 
surface supply of drinking water. Only inorganic ash will be 
disposed of as solid wastes. A brine solution from the 
secondary water treatment will be disposed of in a deep saline 
aquifer that is not a potential source of drinking water. In 
addition, the disposal system for the brine solution will be 
designed in accordance with applicable EPA regulations for 
Underground Injection Control, which are designed to permit 
compliance with the Safe Drinking Water Act and the Clean 
Water Act. 

Floodplains/Wetlands 

The Water Resources Council (WRC) has issued guidelines for 
development in floodplains and wetlands since the date of 
issuance of the EIS on the GPGA facility. The WRC guidelines 
and DOE implementing requlations (10 CFR Part 1022) require 
each agency to determine whether an action which it proposes 
to take will occur in a floodplain/wetlands. If so, the 
agency must assess the impacts of the action on the floodplain 
/wetlands, discuss whether there are practicable alternatives 
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to locating in the floodplain or wetland, and discuss measures 
that can be taken to prevent or minimize harm resulting from 
an action in a floodplain. If there is no practicable alternative 
to construction in a floodplain, a finding to that effect must 
be made and circulated. 

No wetlands or floodplains will be affected by construction 
or operation of the gasification plant itself. Because 
of its length and linear nature, however, the pipeline built 
to transport product gas to market would cross both wetland 
areas and floodplains. It is estimated that there will be 
approximately 85 river or stream crossings, in four major 
drainage basins, and many marshes, potholes, and other wetland 
areas will be crossed. The pipeline would be constructed in 
its entirety on an existing embankment in a railroad right-of
way. 

Impacts, mitigation, and alternative routings are fully 
described in FERC's supplement. Because the pipeline will 
be buried, impacts should be only those related to construction, 
and should be temporary. These impacts could include sedimentation 
and erosion, changes in drainage patterns, damage to or 
destruction of vegetation by equipment, and injury to waterfowl 
and animals from human intrusion and ingestion of spilled 
materials. Many of these impacts can be mitigated by construction 
during winter (where possible) and by careful construction 
practices. Operational impacts, if any, would be caused by 
leaks or ruptures in the pipeline. 

Any alternative routes in the same general area also would 
traverse wetlands and floodplains. Because of the length 
of the pipeline and the location of the market, it would 
be impossible to move this pipeline to an area where there 
would be no construction in wetlands or floodplains. Thus, 
there are no practicable alternatives to the proposed construc
tion. 

Changed Circumstances 

The environmental impact study published by BLM and the State 
of North Dakota analyzed cumulative impacts of three levels of 
energy development in western and central North Dakota. The 
first level included the GPGA gasification facility; steam-electric 
powerplants to be constructed by Basin Electric Power Cooperative 
on a site north of, and adjacent to, the GPGA site (Antelope 
Valley plant, two units), and by Montana-Dakota Utilities on a 
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site approximately 20 miles south of the ANG site (Coyote, one 
unit); a coal gasification facility with approximately the " 
same capacity as the GPGA facility, to be located in Dunn J� 
County, west of the GPGA site; and several mining operations 
The second level included unit 2 at Coyote and five new 
coal mines. Level three included several coal mine developments�A 
which were not specifically defined. )� . 
Since the 1978 date of pUblication of the final environmental 
impact study, unit 1 at Coyote has been nearly completed; 
operation is scheduled to begin in the spring of 1981. 
Antelope Valley unit 1 is approximately 50 percent completed; 
construction of the second unit has been significantly 
deferred. The proposal to construct a coal gasification 
plant in Dunn County has been dropped. In addition, the 
proposed size of the GPGA plant has been reduced to half of 
that analyzed in the original EIS. 

Therefore, there are no longer potential emissions, effluents, 
and other wastes from the Dunn County gasification facility 
and its powerplant which might interact with those from GPGA 
and the Coyote, Antelope, and (existing) Coal Creek powerplants. 
In addition, coal mining activity which would have taken place, 
in connection with the Dunn County plant will not occur. 
Because the Dunn County facility will not be constructed, and 
because of the advanced state of construction of the two new 
coal-fired powerplants, the significant overlap of construction 
w?rkers, which was discussed in the BLM doc�men�, apparently 
wlll not occur. Consequently, tbe substantlal lmpacts on the 
economies, social services, and other facilities of the 
affected towns and areas that were analyzed in that document 
will be considerably diminished. 

Conclusions 

In light of the above, DOE believes that, although certain new 
requirements and circumstances have arisen since publication 
of the EIS, its supplement, and the regional environmental 
study in 1978, these requirements and circumstances are not 
significant enough to warrant preparation of an EIS supplement 
by DOE. Consequently, DOE finds that the existing NEPA 
documents present a currently valid assessment of the environmental 
impacts of construction and operation of the proposed facility, 
and hereby adopts these documents to meet its NEPA obligations 
with respect to the project, as provided in section 1506.3 of 
the Council on Environmental Quality's regulations. 
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SUMMARY 

( ) Draft ( X ) Final Environmental S tatement 

Department of the Interio r ,  Bureau of Reclamation , Upper Missouri Region 

1 .  Type of act ion : ( X ) Administrat ive ( ) Legislative 

2 .  Brief description of action : 

The Bureau of Reclamat ion proposes to make available to ANG Coal 
Gasif ication Company (ANGCGC) 1 7 , 000 acre-feet of wat er annually for 
coal gasificat ion needs from Garrison Reservoir through a 4 0-year 
wat er service contract . The gasification complex , to be located in 
southwestern (Mercer County) North Dako ta ,  would produce 250 million 
cubic feet per day of synthetic nat ural gas for use in the Michigan 
and Wisconsin market areas. The water intake , coal and ash handlin g ,  
and p lant access systems would be shared with an adj acent 8 8 0  MW coal
fired powerplant proposed by Basin Electric Power Cooperative .  

3 . Summary of environmental impact and adverse environmental effects : 

Starting in 1 988 , the combined ANGCGC and Basin Electric proj ects 
would emit 14 , 665 pounds of sulfur dioxide ,  6 , 143  pounds of nitrogen 
oxides , and 693 pounds o f  part iculates each hour. These emissions 
would adversely affect existing ambient air quality and visibility. 
Surface waters would be temporarily degraded from mining and con
struc tion of a 3 65-mile product gas p ipeline which would t raverse 
86  water areas . Ground water quantity and quality could be altered 
by aquifer disturbance and leachates from ash and other solid wastes 
buried in the mined area . The gasification p lant and associated 
facilities would occupy about 600 acres of land ; mining activity would 
disturb about 1 2 , 5 00 acres over the 25-year life of the p lant . Land 
disturbance would temporarily destroy wildlife habitat and agricultural 
land and even with successful reclamation the wildlife habitat would 
be permanently altered . The proposed ANGCGC and Basin Electric 
p roj ects would cause a peak influx of about 6 , 200 p ersons during 
construction and about 4 , 800 persons during operations into a 
presently rural area . This populat ion influx would cause significant 
effects on existing social systems and infra-st ructures . 

4 .  Alternatives considered ; 

Alternat ives considered include : No proj ect ; alternate sources of 
nat ural gas ; alternate locations; alternate processes and process 
units ; alternate use of resources ; and alternate sourceS of energy . 

5 .  S tatements are being distributed to the following : 

List o f  agencies from whom comments have been requested is attached. 

6 .  Date o f  draft statement made available to CEQ and the public :  

Draft Statement : March 1 7 , 1 97 7  

Final S tat ement : 



LIST OF ENTITIES FROM WHOM COMMENTS HAVE BEEN REQUESTED 
OR RECEIVED WITH RESPONDENTS INDICATED BY "*" 

A. S tatement s  distributed by the Commissioner of Reclamat ion for 
review and comment : 

Department o f  the Interior : 
Director , U . S .  Fish and Wildlife Service 

*Director ,  Bureau of Outdoor Recreat ion 
*Director , National Park S ervice 

Commissioner , Bureau of Indian Affairs 
*Directo r ,  Geo logical Survey 
*Director , Bureau of Mines 
*Director , Bureau of Land Management 

Department o f  Agricul ture 

*Advisory Council on Historic Preservation 

Secretary , Department of Defense 

*Secretary, Department o f  Health , Education , and Welfare 

*Secretary , Department of S tate 

Secretary , Department o f  Transportat ion 

Regional Director , Department of Housing and Urban Development , 
Denver , Colorado 

*Regional Director , Environmental Protection Agency , Denve r ,  
Colorado 

*Chairman , Federal Power Commission 

*Administrator , Energy Research and Development Adminis tration 

Adminis trator , Federal Ener gy Adminis tration 

B .  Statements  distributed by the Regional Director for information 
only : 

Department o f  the Interior : 
Field Representative , Missouri  Basin Region , Denver , Colorado 
Missouri River Basin Planning Officer , Omaha , Nebraska 

*Area Director , Bureau o f  Indian Affairs , Aberdeen , 
South Dako ta 

State Director , Bureau of Land Management , Billing s ,  Montana 
Chief , Intermountain Field Operat ion Center , Bureau of 

Mines ,  Denver , Colorado 
Regional Director , U . S .  Fish and Wildlife Servic e , Denver , 

Colorado 
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Department o f  the Interior (continued) :  
*Area Manager , U . S .  Fish and Wildlife Service ,  Bismarck ,  

North Dakota 
Regional Hydro logist , Water Resources Division , Geological Sur vey 

Denver , Colorado 
Regional Director , Nat ional Park Service ,  Denver , Colorado 
North Central Reservoir Investigations , U . S .  Fish and Wildlife 

Service ,  Pierre , South Dakota 

Department o f  Agriculture : 
Farmers Home Administration , Bismarck ,  North Dakota 
State  Conservat�onist , So il Conservation Service , Bismarck ,  

North Dakota 
*Rura1 Electrification Adminis tration , Washington , D . C .  
*Forest Servic e ,  Missoula , Montana 

Department of the Army : 
*District Engineer , U . S .  Army Engineer District , Corps o f  

Engineers , Omaha , Nebraska 

Department o f  Health , Educat ion , and Welfare : 
Regional Direc tor , U . S .  Public Health Servic e ,  Denver , Colorado 

Department o f  Transportation : 
Division Engineer , Fed eral Highway Administration , Bismarck , 

North Dakota 

Federal Power Connnission : 
Regional Engineer , Federal Power Connnission , Chicago, Illinois 

Energy Research and Development Administration : 
Manager , Field Office , Chicago , Illinois 

Chairman , Missouri River Basin Connnission , Omaha , Nebraska 

C .  Statements distributed by the Regional Director invit ing c onnnent s :  

S tat e o f  North Dakota : 
Governor o f  North Dakota , Bismarck 

*North Dakota State Planning Agency , Bismarckll (For distribut ion 
to State agencies . ) 

S uperintendent , State Historical Society , Bismarck 
*North Dakota Game and Fish Department , Bismarck 
*State Attorney General , Bismarck 
*North Dakota Regional EIS , Bismarck 
*North Dakota Geological S urvey , Grand Forks 
*North Dakota Park Service ,  Mandan 
*3tate Health Department , Bismarck 
*North Dakota Highway Department , Bismarck 
*Regiona1 Environmental Assessment Program , Bismarck 

II State Clearinghouse 

iii 



County Commissioners :  
Mercer County 
Oliver County 
Dunn County 

City Governments : 
Bismarck 
Beulah 
Hazen 
Golden Valley 
Stanton 

State o f  Minnesota : 

Center 
Dodge 
Halliday 
Riverdale 
Killdeer 

Governor of Minnesota , St . Paull/ State Planning Agency , St . Paul
*Minnesota Historical Society , St . Paul 

Others : 
Three Affiliated Tribes Business Council , New Town , North Dakota 
Regional Governor ,  Izaak Walton League , Minot , North Dakota 
Environmental Defense Fund , East Setauket , New York 
Director , Midwest Region , Nat ure Conservancy , Minneapolis , Minnesota 
Central Environmental Counc il , NDSU , Fargo , North Dakota 

*North Dakota Natural Science Soc iety , Jamestown , North Dako ta 
Institute of Ecological Stud ies , UND , Grand Forks , North Dakota 
North Dakota Wildlife Federation , Bismarck,  North Dakota 
Northern Environmental Council , Duluth,  Minnesota 
North Dako ta Chapter , The Wildlife Soc iety , Jamestown , North Dakota 
Field Representative , National Audubon Soc iety , Jamestown , 

North Dakota 
Field Representative ,  Wildlife Management Institut e ,  Firth , 

Nebraska 
United Plainsmen , Bismarck , Nor ' Dakota 
Lewis and Clark Environmental tl��ociation , Bismarck,  North Dakota 
North Dakota Sect ion , Sierra Club ,  Minot , North Dakota 
North Dako ta Farmers Union , Jamestown , North Dakota 

*Ot ter Tail Power Company , Fergus Falls , Minnesota 
*American Natural Gas Service Company , Detroit , Michigan 
*Iowa Confederation o f  Environmental Organizations , Ames , Iowa 
*Mercer County Landowners , Beulah , North Dakota 

1/  State Clearinghouse 
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C H APT E R  1 
D E S C R IP T I O N  Of P R OPOS E D  

P R OJE C T 



.------------------ -

L ______________ _ 



1 .  Descrip tion of Proposed Project 

1 . 1 Brief Description of Project and of Companies Involved 

The ANG Coal Gas ification Company (ANGCGC) proposes to cons truct 
and operate a coal gas if ication plant and the necessary support 
facilities in southwestern North Dako ta . The plant , which would 
use the Lurgi gasification process , would produce an average 
250 million cubic feet (MMcf ) per day of synthetic natural gas 
(SNG ) . The U . S .  Bureau of Reclamation proposes to enter into a 
water service agreement with ANGCGC for up to 17 , 000 acre-feet 
of water annually for gasifying the coal , cooling needs , and mine 
operations . The water would be provided from Garrison Reservoir 
(Lake Sakakawea) through a 40-year water service contract .  

ANGCGC is a subs idiary of American Natural Resources Company 
(ANR) , a holding company which holds all of the cornmon sto ck in 
ANGCGC , Michigan Wisconsin Pipe Line Company , ANG Production 
Company , Michigan Consolidated Gas Company , and one-half of the 
Cornmon stock in Great Lakes Gas Transmission Company . Together 
these companies make up what is known as the "American Natural 
Resources System" (Figure 1- 1 ) . 

Michigan Wisconsin Pipe Line Company (Michigan-Wiscons in) owns and 
operates an extens ive natural gas p ipeline system which spans the 
United States from the Gulf Coast to the Canadian border and 
supplies gas to 54 gas distributing utilities . The area served 
has a to tal population of over 8 million people in Michigan,  
Wiscons in , Iowa , Illino is , Indiqna , Kansas , Ohio , and Tennessee . 

Michigan-Wiscons in , in response to its need for addit ional gas to 
serve its customers ,  initiated a program to determine the feasi
bility o f ,  and to select a s ite for , a coal gasification comp lex . 
Parameters cons idered were s ize of coal reserves , mining costs , 
environmental concerns , production costs , water availability , and 
gas transportation costs (Sec tion 8 . 2 ) . North Dakota coal reserves 
were selected and Michigan-Wiscons in entered into an agreement 
wi th the Nor th American Coal Corporation (NACCO) through its 
subsidiary Coteau Properties Company (Coteau Properties ) for 
options on 1 . 5  billion tons of low sulfur coal in and around 
Mercer County for future gasification needs . 

As the coal gasification program developed , ANGCGC was organized 
to construc t and operate the proposed facilities . A contract to 
mine the coal for ANGCGC would be executed with Coteau Properties . 

1-1  
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To transport the SNG produced , Great Lakes Gas Transmis sion Company 
(Great Lakes ) would extend i ts existing gas transmission sys tem 
from Minnes ota into North Dako ta. The propo sed 20-inch product 
gas pipeline (produc t pipeline ) would extend 365 miles from Great 
Lakes' exis ting Thief River Falls Compressor S tation to Mercer 
County . Burling ton Northern Railroad (Burling ton Northern) would 
extend a 9 . 0-mile railroad spur from i ts existing lines in Mercer 
County to provide materials to the gas ification facilities and to 
transport byproducts for sale . Was tes (i . e . , ash and sludge)  from 
operation of the p lant would be buried in the mines . 

Af ter release of the Draft S tatement , Natural Gas Pipeline Company 
of America (NGPC)  j o ined ANGCGC as a co owner of the proposed 
proj ect .  ANGCGC would remain as proj ect adminis trator and be 
respons ib le for all phases of cons truc tion and operation of the 
proj ect . However ,  hal f of the cost of the proj ect would be paid 
by NGPC and half the SNG produced would be conveyed to NGPC's 
market area (Chicago ) .  

Cons truc tion of the plant would occur in two phases beginning in 
1 978 . Each phase would include all facilities necessary to produce 
an average 1 2 5 MMcf/day . Phase I would be p laced into operation 
( in 1 981) before cons truc tion begins on Phase II so that operating 
data and experience can be used to incorporate des ign improvements 
into the second phase . Phased cons truc tion would also result in 
lower socioeconomic impacts in the local area compared to unphased 
cons truc tion of the full plant capacity . Cons truc tion o f  the 
second phase of the p lan t is tentative but would begin about  1 983 
and be completed by about 1 9 87 .  This statement will be concerned 
with the cons truc tion , operation , and impact of a full 250 MMcf/day 
plant . 

As currently proposed , the cos t of the product gas would be 
dis tributed among all of the ANR gas sys tem cus tomers ( i . e . , 
rolled-in ) . Cos t es timates based on noninflated late 1 975 dollars 
per MMBtu ( . 97 thousand cubic fee t )  would be; 

Plant Pipeline 
Mi chigan Sz:nthesis TransEort Dis tribution To tal 

Incremental $3.63 $0 . 6 9 $0 . 55 $4 . 87 
Ro lled-In 1 . 54 

Wis consin 
Incremental 3.63 0 . 69 0 . 9 2 5 . 24 
Ro lled-In 1 .  94 

The above incremental co st totals are us ed only to develop rolled-in 
co sts ; the gas would be sold only on a rolled- in hasis . 

1 . 2  PurEo se and Need 

1 . 2 . 1  Domes tic Energz: SUEElz: and Demand 

Natural gas , electricity , fuel oil , and low su lfur coal are in 
short supp ly today in many areas of the Uni ted S tates . Current 
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�emands for na tural gas exceed the present and future supp ly. 
rigure 1-2 ( from Federal Energy Administration ' s  1 976  National 
."lergy Outlook) depicts energy consumption in the United S tates 
from 1 950 to the present and proj ected into the year 1 990 . 
beginning in 1 950,  the Unifed States changed from a net exporter 
cf energy to a net importel:<"j Since 1958 , energy imports have 
increased at rates of 7 'to 10 perc�nt per year (1 ) �  

To tal energy use i n  the United S.tates has more than doubled since 
1 950 , increasing at a rate of 4 . 25 percent p er year (2) . During 
the same period , domestic energy production has iIicreased at an 
annual rate o f  OI?-!y 3 percent ; 'and , quring recent years , production 
in('rease has slowed to les� than 1 percent . 

Figure 1-3 shows domestic gas reserves and annual consumption from 
1 94 7  to presen t .  I t  i s  evident tha t there will soon be a large 
unsatisifed demand for natural gas even if all available sources 
are developed to the greatest possible extent . Moreover , the gas 
supply will continue to decline unless new sources of natural gas 
are discovered , signif icant vo lumes of SNG are p roduced from coal , 
or other means o f  producing natural gas are found. 

Nat ion a lEn, r 9 y Co n 5 u m p ti 0 n 
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U.S. Nltural GI. Re.erve. 
(Excluding Alaska) 
Trillion Cubic Feet 
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There were several reasons for the demand fo r natural gas . 
Pipelines were built af ter World War II forming a transport network 
which made gas available throughout much of the country . A large 
number of homes and indus tries became dependent on natural gas due 
to its low price,  clean burning charac teristics , and availability . 
Indust ries on "interrup tible" gas contracts could enj oy a rela
tively continuous supply of energy at a very low price . Since 
1967 , however , industrial interrup tions have become common , and in 
some areas new industrial cus tomers are being turned away en tirely . 

Total proven reserves of natural gas in the u . s .  reached a peak of 
2 9 3  trillion cubic feet (Tcf )  in 1 967 . Unt il that time , natural 
gas reserve additions exceeded production each year . Since 1 968 , 
production has exceeded reserve addit ions excep t for 1 970 when 
Alaska ' s  Prudhoe Bay res erves were added to the proved reserves 
(75 ) . During the past 8 years , reserve additions in the lower 
48 states have averaged 9 . 3 Tcf annually compared to an average 
produc tion of 2 1 . 4  Tcf .  In 1 97 5  proven reserves with and without 
Alaska were 237  and 205 Tcf , respectively . 

Deregulation o f  natural gas wellhead prices has been proposed as 
the most  immediately available method of stimulating natural gas 
production. Proponents of deregulation cite that increased prices 
would stimulate exploration and development , and the higher prices 
would lower the demand for natural gas through the increased use 
of less costly fuels and increased conservation . The opponents of 
deregulation counter that such deregulation would place hardships 
on the residential customer , caus e increased inflation,  produce a 
drop in the gross national p roduct , deplete reserves , and provide 
windfall profits to the gas companies . 

In July 1 9 7 6 ,  the Federal Power Commiss ion in Opinion No . 770  
authorized an increase i n  the price of natural gas sold i n  inter
estate commerce . This rate increase is expected to increase 
natural gas supplies for the short-term ;  however , recoverable 
reserves are limited and for the long-term the u . s .  will need to 
find alternative means of producing energy (See Sect ion 8 . 3  for 
alternatives ) .  

1 . 2 . 2  Need for Proj ect 

The need for the proposed proj ect is based on Michigan-Wis consin ' s 
need for additional gas supplies to fulfill its cus tomer ' s  requirements . 
About 5 years ago , a long-range fore cas t was made comparing 
Michigan-Wisconsin system requirements with natural gas suppl ies 
from traditional sources through the year 1 995 . The maj or conclus ion 
of the forec as t was that Michigan-Wiscons in , like most  natural gas 
transmiss ion companies , will no t have suff icient gas supplies from 
its traditional sources to meet its long-range requirements .  
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Table 1- 1 summarizes Michigan-Wiscons in ' s  proj ected natural gas 
supply requirements by priority , supp lies , and proport ion o f  
priorities served . These proj ections d o  not inc lude any new 
additions of domes tic reserves that might occur (86) . 

Cus tomers are allocated gas on a priority basis . Priority 1 
customers have gas allocated to them before any o f  the other 
priorities are cons idered . This scheme continues through all 
9 priorities with priority 9 being allocated gas only after the 
previous 8 priorities have been ful ly served . The priorities are 
defined as follows : 

1 .  Res ident ial , small commerc ial ( < 50 Mcf (thousand cub ic 
feet)  on a peak day) . 

2 .  Large commercial ( 50 Mcf or more on a peak day) , firm 
industrial requirements for plant pro tection , feedstock, and process 
needs , and p ipel ine customer sto rage inj ection requirement s .  

3 .  All indus trial requirements no t specif ied in 2 ,  4 ,  5 ,  6 ,  
7 ,  8 ,  and 9 .  

4 .  Firm indus trial requirements for bo iler fue l use at less 
than 3 , 000 Mc f /day but more than 1 , 500 Mcf/day where alternate 
fuel capabilities can meet such requirements . 

5 .  Firm industrial requirements for bo iler fuel (more than 
3 , 000 Mcf /day) where alternate fuel capabilities can meet such 
requirements . 

6 .  Interrup tible requirements of more than 300 Mc f/day and 
less than 1 , 500 Mcf /day , where alternate fuel capabilit ies can 
meet such requirements . 

7 .  Int erruptible requirements between 1 , 500 Mc f /day and 
3 , 000 Mcf /day , where alternate fuel capabilities can meet such 
requirements . 

8 .  Interrup tible requirements between 3 , 000 Mcf/day and 
1 0 , 000 Mcf/day , where al ternate fuel capabilities can meet such 
requirements . 

9 .  Int errup tible requirements more than 1 0 , 000 Mcf /day ,  
where alternate fuel cap abilities can meet such r ,:'quirements . 

As of Sep tember 1 ,  1 9 7 5 ,  gas service to priorit ies 6 through 9 was 
cur tailed by Michigan-Wis cons in . As can be seen from Table 1 - 1 , 
Michigan-Wis consin will need new natural gas supplies by 1 982 to 
continue serving res idential and small commercial cus tomers . 
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Table 1 -1 

MICHIGAN WISCORS IN PIPE LINE COMPAl'lY --

��ements , Gas SUpplies and Priorities Served 
(Volumes in MMd • 14.73 Psia )  

Requirements bf F.P.C. Priorities � 1976 w.. 1978 1979 1980 1981 1982 1983 1984 

Priority 492 ,461 516,677 535 ,793 555 ,665 573, 834 591,986 610,188 628,411 646,630 664 , 509 
Priority 2 2l2, 304 233,252 245 ,006 265 ,965 286,469 302 ,647 314, 527 332,019 347, 274 364 ,208 
Priority 3 78,7'T1 82, 246 85,448 89,l43 92, 2l0 95,322 98,419 101, 504 104,610 107,652 
Priority 4 12,977 13,130 13, 580 14,1� 14, 561 15,026 15 ,494 15 ,972 16,456 16, 946  
Priority 5 29, 587 28,442 29 , 363 30,648 31,635 32 ,667 33,749 34 ,884 36,076 37 ,325 
Priority 6 19, 373 2l,151 2l,668 22,Oe7 22 , 505 22 ,924 23,343 23, 761 24,180 24,564 
Priority 7 5 , 999 8,147 8, 185 8 , 224 8,262 8, 301 8 , 340 8,378 8,417 8,456 
Priority 8 23, 336 26, 102 26, 400 26,658 26,996 27,295 27 , 593 27,891 28,189 28,438 
Priority 9 2l ,967 18, 366 16, 366 16, 3E6 16, 366 16, 366 16, 366 16,366 16,366 16, 366 

"n:>tal Re�ements 896, 775 947, 513 981,809 1,028,900 1,072,838 1,112,534 1,148,019 1,189,186 1, 228,198 1,268,464 

SUpplies 
Producers-OWned and' Contracted 703,782 666, 315 667 ,361 586, 573 518, 323 456,458 391, 861 332,406 276,792 234,709 

I-' l>ipe1ine SUpplier Purchases 165, 018 163,685 162, 639 162,619 162, 639 162,639 162,639 161,236 1'9.903 158,637 I 
00 Arctic, Gas 34,960 fiQ . �c;o 69 . 350 69 .35� 69 . 350 

�ubati tute Natural Gas - 22,8 1 2  22,8 1 2  �812 - -

"n:>tal SUpplies 868, 800 830, 000 830, 000 749, 21::1 680,962 654 ,05'7 623,850 585,604 528,857 485,508 

Proportion ot Priorities Served 
Priority 1 1� 1� 1� 100" 1� 100\ 1� 1� 9� &� 
Priority 2 1�_ 1� 1� m 371. 21� � � 
Priority 3 1� 971. 581. 
Priority 4 1� 
Priority 5 1� 
Priority 6 1� 
Priority 7 1� 
Priority 8 741. 
Priority 9 

Source : Michigan-Wis consin Pipeline Company 



The proposed gas ification plant would supply an average 250 MMcf /day 
of SNG or over 9 1  billion cubic feet (Bcf ) annually . This would 
amount to 2 3 . 7 percent of the 1975  gas requirements of Michigan 
Consolida ted ' s  1 million customers .  

1 . 3  Permits ,  Approvals , and Certifications Required 

The following maj or permits and approvals must be obtained by 
ANGCGC before construction and operation of the coal gasification 
facility can begin : 

Federal Agencies 

u . s .  Army Corps of Engineers 

Environmental Protection Agency 

Federal Power Commission 

Federal Aeronautical Administration 

u . S .  Bureau of Reclamation 

S tate Agencies 

North Dakota Public Service 
Commission 
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Permit and/or Approval 

Easement for Water Intake , 
Pipeline , and Access Road ; 
Section 10 Permits for Water 
Intake and Pipeline Cross ings 
of Maj or Streams ; Section 404 
Permits for Wet land Disturbance 

New Source Performance and . 
Air Quality Significant 
Deterioration Review , 
Deep Well Disposal Review 

Certificate of Public 
Convenience and Necessity 

Application for and Notice of 
Proposed Cons truction for 
S tructures over Regulated 
Heights 

Water Service Contract , 
Environmental Impact S tatement 

Plant Certificate of Site 
Compa tibili ty � 
Water Pipeline Certificate 
of Site Compatibility , 
Water Pipeline Transmission 
Facility Route Permit ,  
Mining Plan 



North Dako ta Depar tment of Health -
Environmental Engineering Division 

Water Supply and Pollution 
Control Division 

North Dakota Depar tment of Health 

North Dako ta S tate Highway 
Department 

North Dako ta S tate Water 
Commiss ion and S tate Engineer 

North Dakota S ecretary of S tate 

North Dako ta Unemployment Compensation 
Divison of Employment 
Security Bureau 

North Dakota Workman ' s  Compensation 
Bureau 

Mercer County 

Board o f  Commissioners 

So il Conservation District 
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Permit to Cons truct 
(Air Pollution Control Permit ) 

Permit to Operate 
(Air Pollution Control Permit )  

NPDES Permit �or Deep Well Disposal , 
NPDES Permit for Mine Drainage 
Disposal , 
Solid Was te Disposal Permit 

Licens e for Radioactive 
Measuring Device Operations , 
Hazardous Waste Control Plan, 
Wells for Temporary Water 
Supply , 
Sewage Treatment Plant 

Rail Siding Crossing , 
Pipeline Cons truc tion on Highway ROW 

Appropriation o f  Underground 
Water , 
North Dakota S tate Water 
Permit (condit ional permit 
obtained )  

Certifitate of Authority for 
Foreign Corporation to Transact 
Busines s 

Application for Coverage 
by ANGCGC 

Coverage by ANGCGC 

Petition for Access to 
County Roads , 
Peti tion for Vacating County 
Road and Closing Section Lines , 
Certi ficate of Zoning Compliance , 
Plantsite Rezoning , 
Conditional Use Permit 

Erosion and Sediment Control 
Plan 



1 . 4  Relat ionship to O ther Proj ects 

1 . 4 . 1  Industrial 

a .  Basin Electric Coal-Fired Powerp1ant 

Bas in Electric has proposed the cons truction of two 440-megawatt 
(MW) coal-fired electric generating units adj acent to the ANGCGC 
gasif ication comp lex . The generating complex would be on the 
north s ide of the proposed gasification s ite and the two companies 
would share the water intake system,  p lant access road , and 
railroad spur (F igure 1-6) . The Basin Electric p lant would use 
the exces s coal fines (coal particles too small for gasification) 
from ANGCGC ' s  operation for the generation of electricity thus 
eliminating the need to transport the fines for sale elsewhere . 
The mining operations , coal handling and s torage facilities , as 
well as ash handling and d isposa l ,  would also be shared , resulting 
in a more economical coal produc tion system for both. 

Basin Elec tric ' s  environmental report was no t s cheduled for comp letion 
until September 1 97 7 ;  thus , it  was decided to proceed with this 
environmental statement for the ANGCGC p roposal and for the Rural 
Electrif ication Administration (REA) to prepare the environmental 
statement for the powerp 1ant . This sugges tion was approved at a 
meeting between the Council on Environmental Quality (CEQ ) , 
Environmental Pro tect ion Agency (EPA) , REA, and Department of the 
Interior in Washing ton , D . C . , because other statements are being 
prepared that would cover the cumulative impacts of these and 
other proj ects . These statements are detailed in Sect ion 1 . 4 . 2 .  
However , Sections 3 . 1 . 1 . 3 , 3 . 3,  and 3 . 6 of this s tatement consider 
the cumulative air quality and socioeconomic impacts of the two 
facilities ; other impacts associated with the Basin Electric 
proj ect , such as transmission lines , swit chyards , wastewater 
discharges , etc . , will be addressed in REA ' s environmental s tatement . 

The cons truc tion of both facilities is phased . Construction on 
the first phase of the gasification p lant is scheduled to begin in 
the spring of 1978 . Bas in Electric would also begin const ruct ion 
on the first 440-MW unit in the spring of 1 9 78 . The const ruction 
o f  the second electric generating unit would begin about 2 years 
later ( 1 980 ) ,  and construction on the second phase of the gasification 
fac ilities would commence 2 to 3 years af ter that ( 1982  or 1 983 ) . 

The annual coal requirement for bo th facilities " t? ld be 1 4 .6 million 
tons , or an increase of 20 percent (about 1 00 acr2S annually) over 
that  required by the gas ification p lant alone . The increase is 
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' ela L i vely small because about one-third of Basin Electric ' s  coal 
. ,i s would be met by ANGCGC ' s  excess fines . The water permit 

dpp lications of both ANGCGC and Basin Electric have been approved 
b )  the North Dakota State Water Commission ; Basin Electric had 
requested 1 9 , 000 acre-feet annually for powerplant needs . 

b .  Coyote S tation - Coal-Fired Powerplant 

A consortium of five utility companies has proposed the cons truction 
of a powerplant 3 . 5  miles south of Beulah . Montana-Dakota Util ities 
(MDU) would operate the plant which would consist of two 440-MW 
units  to be completed in 1985 . Coal consumption would be 4 . 4  million 
tons/year from the Knife River Coal Company ' s  existing mines at 
the proposed site . An 1 1 , 000 acre-feet/year water application for 
Missouri River water for one 440-MW unit (taken from below Garrison 
Dam) has been approved by the Nor th Dakota State Water Commission ; 
the second unit would require an additional 1 0 , 000 acre-feet/year . 

Because the proposed Coyote plant site is only about 10  miles south 
of the ANGCGC and Basin Electric proj ect sites , it is probable 
that some overlap would occur in the air quality impacts of the 
proposed proj ects . Also , the influx of workers associated with 
the Coyote powerplant would be superimposed on that resulting from 
the ANGCGC and Basin Electric proj ects . The cumulative impac ts of 
these proj ects are covered briefly in Section 3 . 6  and will also be 
covered in the Bureau of Land Management (BLM) and S tate of North Dakota ' s  
West-Central North Dakota Energy Development Environmental S tatement 
(Er S )  (see next Section ) . The site-specific Ers for the Coyote power
plant is being prepared by REA .  

c .  Natural Gas Pipeline Company of America (NGPC) 

The NGPC has proposed the construction of a coal gasification 
complex near Dunn Center in Dunn County . The complex would 
be composed of one 250 MMcf /day gasification plant and ancillary 
facilities . The plant would require about 1 3 . 9  million tons of 
coal and 17 , 500 acre-feet of water annually . A permit application 
to take water from Lake Sakakawea has been denied by the Nor th Dakota 
State Water Commission . 

d .  Minnkota Power Cooperative (MPC)  

MPC is currently construc ting a 440-MW coal-fired power generating 
unit near Center , Oliver County , adj acent to an existing 235-MW unit 
completed in 1970 . The new unit is scheduled for completion by 
June 197 7 .  This unit will use about 2 . 8 million tons of coal and 
5 , 700 acre-feet of water annually . 
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e .  Poss ible Future Developments 

The original water permit applications of both ANGCGC and NGPC to 
the S tate of North Dakota each requested 68 , 000 acre-feet of water 
annually for four 250 MMcf/day coal gasification plants . Action 
on seven of the eight proposed plants has been deferred by the 
State of Nor th Dakota,  but they represent possible future develop
ments in the area . In addition , Consolidation Coal Company is 
considering opening up two new s trip mines in Mercer County 
(Renner ' s  Cove and Dako ta S tar ) if a market is found , and expanding 
their existing Glenharold mine near S tanton if Basin Electric 
builds a third coal-fired generating uni t at its existing Leland Olds 
plant . 

f .  Use of Natural Resources 

The five actually proposed indus trial developments would use coal , 
water , and land resources . The ANGCGC and Basin Electric p lants 
would be supplied coal from leases held by Coteau Properties with 
possible future supp lements from nearby Federal coal reserves . 
The Coyo te p lant would be provided coal from Knife River Coal 
Company leases and the NGPC plant would obtain coal from American 
Metals Climax leases j us t  east of Dunn Center . MPC will obtain 
coal from the existing Baukol-Noonan mine near Center . ANGCGC , 
Basin Electric , and NGPC would obtain water from Lake Sakakawea ; 
MDU (Coyote) and MPC propose to pump water from the Missouri River 
below S tanton . Table 1-2  summarizes the cumulative use of maj or 
resources by these proj ects . 

1 . 4 . 2  Governmental 

a .  Bureau of Land Management (BLM) -
North Dakota Regional EIS 

BLM has been designated the lead Federal agency for preparing a 
West-Central North Dakota Energy Development EIS with the S tate of 
Nor th Dakota . This EIS will address the cumulative environmental 
impacts resulting from coal-mining and related industrial development 
in the western North Dako ta counties of Oliver , Mercer , Dunn , 
McLean , S tark , Morton , and Burleigh . The EIS will cover the 
cumulative impacts  of the ANGCGC , Basin Electric , NGPC , Consolidation 
Coal Company , and Coyote proposals and associated facilities . The 
draf t s tatement is s cheduled for release about October 26 , 1 97 7 .  

b .  Bureau of Reclamation 

The Bureau of Reclamation has recently completed a draft environmental 
s tatement enti tled "Water for Energy - Missouri River Reservoirs" 
( 1 02 )  on the impacts in the Upper Missouri River coal region resul ting 
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TABLE 1-2 

Summary of Resource Use by Proposed Proj ects 

Maximum 
Water Use Total Land 

Proj ect (ac . ft . /yr ) Coal ( tons/year ) Disturbance (acres )  

ANGCGC 17, 000 9 . 4  x 1 06 14 , 000 

Basin Electric 1 9 , 000 S . 2  x 1 06 SOo.!..! 

MDU (Coyote)  2 1 , 000 4 . 4 x 1 06 2 , SOO�/ 
NGPC 17, SOO 1 3 . 9 x 1 06 1 1  , 000 

MPC S , 700 2 . 8  x 1 06 1 , 600 

Totals 80 , 200 3S . 3  x 1 06 29 , 600 

1/ Acreage disturbed by mining is included in the ANGCGC figure . 

�/ Es timate based on acres disturbed/million tons of coal of other proj ect s .  

from the use o f  up to 1 million acre-feet o f  wat er from the 
Missouri main-stem reservoirs for coal related industrial development . 
The ANGCGC , Basin Electric , and NGPC facilities were included in 
the hypothetical indus trial development scenario . 

c .  Other S tudies 

The Yellows tone Level B Study , under Missouri River Bas in Commission 
lead, and the Regional Environmental Assessment Program (REAP ) are 
Federal and S tate sponsored studies currently underway which will 
also look at cumulative impacts  of coal related indus trial development 
within their areas of concern . Portions of data gathered in these 
studies would be applicable to wes tern Nor th Dakota . 
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1 . 5  Detailed Proj ect Description 

1 . 5 . 1 Location 

The site selected for the coal gas if ication complex is approximately 
65 miles nor thwest of Bismarck, North Dakota . The site lies in a 
multistate region generally known as the Nor thern Great Plains 
(Figure 1-4) . Within Nor th Dakota , the site lies south of Lake 
Sakakawea , a large reservoir formed by Garr ison Dam on the Missouri 
River (Figure 1 -5 ) . S traight line distances to Nor th Dakota 
cities are : 6 5  miles SE to Bismarck , 65 miles NNE to Minot , 
58 miles SW to Dickinson , and 1 00 miles NW to Williston . Local 
municipalities nearby include : Beulah , 7 miles SSE ;  Hazen , 1 1  miles 
SE ; and Zap , 7 miles SSW .  

The plant and mine would lie ent irely within Mercer County (Figure 1 -6 ) , 
7 miles south of Lake Sakakawea , and 4 . 5  miles nor th of State 
Route 200 . The For t  Ber thold Indian Reservat ion is located 9 miles 
to the northwest .  

1 . 5 . 2  Land Requirements 

The site for the coal gasif ication complex includes both the 
plantsite and the minesite (Figure 1-6 ) . Land to be acquired for 
the ANGCGC and Bas in Elec tric p lantsites would cons ist of  1 , 5 7 5  acres 
(1 , 1 2 7 acres for ANGCGC and 448 for Basin Electric ) .  Of the total 
acreage , about 535 acres would be occupied by ANGCGC ' s  buildings , 
process equipment , and coal s torage . The remainder of ANGCGC ' s  
property (about 592  acres ) would be used for construction laydown, 
areas to depos it overburden from the initial mining cut s ,  or 
remain unused . 

In addition to the plantsite proper , a railroad spur would be 
extended from an exist ing Burlington Nor thern railroad spur (near 
Hazen) 9 . 0  miles to the plant . Also , about 6 . 2  miles of new roads 
would be buil t near the plant and mine . An underground water 
pipeline , 7 . 6  miles in length ,  would be cons tructed from Lake Sakakawea 
southward to the p lant site . The product p ipeline , about 365  miles 
long , would carry the SNG to Thief River Falls , Minnesota , 
where i t  would be comingled with natural gas for transmission to 
the Michigan-Wisconsin market area . These associated facilities 
would be constructed at full capac ity during Phase I cons truct ion . 

The proposed mines ite consists of four areas with in close proximity 
of the plant (Figure 1-6 ) . Three areas are loca ' e� adj acent to 
the plantsite and one is located about 5 miles no rtheast .  Approxi
mately 500 acres per year would be mined , involving about 1 2 � 500 acres 
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Figure 1 -4 

WMlitton 

Figure 1-5 

River PLANT SITE 

LOCATION OF PLANT SITE WITH I N  TH E NORTH E R N  GREAT PLAINS 

u.s. 83 

Dowils Loko • 

1·114 

MERCER COUNTY COMPLEX - LOCATION I N  NORTH DAKOTA 
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during the first 25  years of  mine operat ion . The m1n1ng plan would 
allow the maj ority of land within the mine area to remain in its  
current use until mining reaches each segment . Reclamat ion would 
commence as soon as mining of each segment was comp leted . 

Total land disturbed by the p roposed proj ect and associated facilities 
would be as follows : 

Function 
Plantsite 
Mining 
Water Intake & Pipeline 
Rail road Spur 
Roads 
Product Pipeline & Compressor Stat ions 

Total 

Acreage 
535  

1 2 , 500 
1 38 
2 1 9  

83 
2 , 2 2 2  

1 5 , 6 97 

The land requirements o f  the plantsite , water intake and pipeline , 
railroad spur , and product pipeline (including two 1 0-acre compressor 
station sites) are relatively firmly establishe d ;  the acreage dis turbed 
by mining could vary somewhat (as much as 1 0  percent ) as the depth and 
thickness of the coal seams are more accurately established . In addition 
to the 365-mile SNG pipeline , 2 1 7  miles of 36-inch pipeline may be 
required parallel to the Great Lakes pipeline system in Minnesota , 
Wisconsin , and Michigan , and 28 miles o f  30-inch pipeline and 2 0 , 000 
horsepower of compression facilities may be needed parallel to the 
Michigan-Wisconsin pipeline system in Michigan and Wisconsin . These 
facilitie's would carry regular natural gas comingled with SNG and the 
impact s of these addit ional facilities are beyond the scope of this EIS . 

1 . 5 . 3 Coal Mining 

1 .  5 .  3 . 1  General 

a .  Proj ect Requirements 

The coal gasification pt,nt requires approximately 3 1 , 500 tons of lignite 
per annual average day .- To satisfy this requirement and that of Basin 
Electric , mining operations are designed to produce about 56 , 000 tons/ day 
( 14 . 6  million tons/year) of lignite on a 5 day/week basis .  Coal would be 
surface mined at the four locations within the Beulah-Hazen coalfield and 
would be conveyed from the mine to the coal preparation plant by 150-ton 
bottom dump t rucks operating over a network of private haul roads . A 
tentative mining plan is shown in Figure 1 -7 .  

l/ Annual average day refers to 365 24-hour days and averages in down-time . 
Stream day refers to 332 24-hour days ; thus , stream day values are 
about 1 0  percent higher than average values but it would be the actual 
operating day . 
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b .  Coal Resources 

The estimated size of the coal reserves near the plant-mine site 
i �  about 1 . 5 billion tons (947 million currently recoverable 
tons ) . All of the coal to be mined for the proposed proj ect could 
come from private coal leases held by Coteau Properties .  However , 
the Federal Government has retained extens ive coal-rights in the 
area and at some future date some of these rights could be obtained 
by Coteau Properties for use by ANGCGC . (See Section 8 . 1 . 3 . 6  for 
a discussion of the Federal coal alternat ive . )  

c .  Coal Characteris tics 

The proximate analysis of the run-of-mine lignite ( 1 07 samples ) is 
as follows : 

Cons tituent 

Mois ture 
Ash 
Fixed Carbon 
Volatiles 

Percent by Weight 

35 . 98 
7 . 42 

23 . 39 
27 . 2 1 

Heat content of the lignite is about 7 , 230  Btu/ lb . 

The ultimate analys is of the run-of-mine lignite on a dry , ash
free basis (DAF) is : 

Element 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Sulfur 
Chloride 

Except for being crushed and 
would not changed in any way 
lignite would not be washed , 
would remain the same as the 
three trace element analysis 
shown in Table 1-3 . 

Percent by Weight 

7 1 . 45 
4 . 8 1 

2 1 . 0 1 
1 . 44 
1 . 26 

. 02 

screened , the run-of-mine lignite 
prior to gasification . Since the 
its composition prior to gasif ication 
run-of-mine coal . The results  o f  
of coal from the Beulah-Zap bed are 

d .  Equipment Used in Mining 

Equipment which would be used in mining is lis ted in Table 1-4 . 
All of the heavy equipment , exclusive of the electrically powered 
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TABLE 1-3 

Compnri son o f  Tr� c e  E l ement A n a l yses 
rer !orancd on the U c u l a h - Z il p  COil l  Seam 

(Parts per Million by T,.Teight)  

Commerc i a l  Te s t ing 
2 

:-ti n c s  1 
, 

IU ament Ou rc,lu o f  En� inec r i n'l Co . � 
Aq . 07 0 . 1  
As 0 2 . 3  30 
B 1 2  1 3 0  3 00 
Da 60 1 0 0  2 5 0 0  
D e  . 1 2 . 4 2 2 . 0  
Br 1 . 5  
Cd . 6 3 < 0 . 1  
Co 6 . 0 • .84 2 . 0  
Cr 6 . 0  1 . 4  6 . 0 
Cu � . 2  6 . 4  5 .  
F 83 . 2 4 . 
Ga 1 . 2  . 4 6  
Ge 1 . 2  . 0 3 
IIg. . 0 9 . 0 5 
J,a 0 1 . 1  
Li 1 2 .  4 . 1.  2 0  
Mn 1 2 .  5 0  
Mo 1 . 2  1 . 5  0 . 5  
Nb 0 1 . 4  
Nd 0 3 . 4  
N i  1 . 2  5 . 9  3 . 0  
Pb 1 . 2  . 67 2 0  
Rb 1 2 .  . 4  
Ru . 4  
Sb . 1 2 . 1  Sc 6 .  < 0 . 1  S.e 1 . 3  1 . 0  
Sn 0 . 6 . 2 5 4 
Sr 600 570 
Th . 56 1 .  
Ti 4 4 0  
U - . 27 1 .  
V 1 2  2 . 7  1 0  
Y 6 .  4 .  
Zr: 1 2 .  2 . 1  . 6  
Zr 60 68 

1.  Calcu l at ed b y  Zubovi c , USGS , 1 9 6 1  f rom t h e  da ta o f  Abernathy 
et a l . , US Bureau of Mine s ,  19 6 9 . 

. 

2 .  Trace e l ement ana l y s i s  per formed for The North Amer ican Coa l  
Corporat ion o n  Decembe r 5 ,  1 9 7 3 . Based on one sample • 

3 

. 3 . Ana l y s i s  performed under contract to I\NG Coal Gas i f icat ion 
Company on October 2 8 ,  1 9 7 4  by S o u th A f r ican Coa l , Oil and 
Gas Corporation L imi ted . Based on 48 subsamples of �ne sample . 
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TABLE 1 -4 

Vehicular Equipment to be Used in Mining 

Item 

STRIPPING EQUIP}�NT 
1 .  Bulldozers 

LOADING EQUIP!,1E:rr 
1 .  Front-end load(; r  (20  cu. yd . ) 
2.  Explosives trucks 
3. Bulldozers 

COAL AND ASH HA1�LING 
1. Bottom dump coal haulers ( 1 5 0  ton) 
2. " End dump ash trucks (50 ton) 

ROAD CONSTRUCTIO� AND }!AI�'"TEN.\NCE 
1 .  Compactor 
2 .  Road graders 
3. "later t rucks (5 , 000 gal . )  
4 .  Dump trucks ( 1 5  ton) 
S. Front-end loader ( 1 0  cu . yd . )  
6. Hydraulic b� ckhoe (2 cu . yd . )  
7 .  Hydraulic crane ( 1 5  ton) 
8. Bulldozers 
9 . , Scrapers (32 cu. yd . )  

SUPPLY AND HAINTr:NA.�CE 
1 .  Supply trucks (flat bed) 
2 .  Fuel trucks 
3. lolelding trucks 
4. Service and lube trucks 
�. Field maintenancc t rucks 

PERSONNEL TlW,SPORT 
1 .  Stat ion wagons , p ickup s , crew cabs 

RECLA}�TION EQUIP!-fENT 
1 .  Scrapers (32 cu.  yd . )  
2 .  Bu�ldozers 

ELECTRICALLY POWERED EQUIPMENT 
1 .  Draglines (100 cu . yd . )  
2 .  Coal loaders 
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Number of  
Units  

4 

2 
4 
4 

1 6  
4 

1 
3 
8 
4 
2 
1 

. 1 
3 
3 

4 
4 
4 
4 
2 

36  

9 
9 

4 
4 

Est imate Hours 
Per Day 
Per Uni t  

12 

6 
12 
12 

2 1  
2 1  

1 2  
2 1  
2 1  
1 0  
1 0  

8 
6 

1 2  
1 2  

1 0  
1 8  

8 
1 2  

8 

1 2  

18 
18 

24 
21 

• 

Total  Equipocnt 
Hours P e r  Year 

(Es t i na t e )  

1 74 72  

2 700 
1 0800 
1 0800 

75600  
305 76 

2 7 00 
1 4 1 7 5  
37800  

9000  
45 0 0  
1 8 0 0  
1 3 5 0  
8 1 00 
8 1 00 

9000 
1 6 2 00 

7200 
1 0800 
3600 

9 7200  

38880  
38880  

35040 
30576  



drag1ines and coal loaders ,  would be diesel powered . The supply 
and maintenance and personnel transport vehicles would be gasoline 
powered . Maj or equipment ,  such as drag1ines , would be shipped to 
the proj ect site unassemb1ed . The equipment would then be assembled 
at the mine shop complex near the p1antsite . 

e .  Power and Water Supply 

Power would be distributed to the mines from an Oliver-Mercer 
Electric Coop . substation adj acent to the Basin Electric substation . 
Power would be run underground about one-half mile north of the 
sub station and from that  poin t  would be distributed overhead to 
the various mine area s .  The power requirements  for the mine would 
be approximately 25 to 30 MW .  

The mines would require about 140 million gallons o f  water/year 
for dust abatement purposes . This water would be obtained from an 
environmentally acceptable waste stream from the gasification 
plant or excess water in the mine pits . About 19 million gallons 
of potable water would also be required ; this water would either 
come from existing wells or from the potable water supply at the 
gasification plant . 

1 . 5 . 3 . 2  Mining Operat ions and Reclamation 

The lignite seam in the Beulah-Hazen coalfield (Beulah-Zap bed ) is 
almost horizontal , has good cont inuity and quality , and averages 
14 feet thick . The mining plan is based upon balancing the over
burden (which averages 70-80 feet thick) to coal ratio among four 
large ( 100 cubic yard class ) drag1ines for the entire life of the 
mine . The sequence of mining operations would be as follows : 

a .  Topsoil would first be removed from an 
init ial min�ng area and s tockpiled by wheeled tractor-scrapers . 
Since the initial s tockpile could be in place for up to several 
years , it would be protected from wind erosion by seeding . Initial 
mining would begin where the overburden is about 20 fee t  thick . A 
"box" cut would be made by the dragline with the result ing spoil 
(excavated overburden) p iled in a windrow on the surface outside 
of the minable coal reserve limit . A pi t , about 5 , 000 feet long 
by 120  feet wide , would be excavated down to the coal surface , 
with provisions for truck ramps es tablished on the spoil s ide of 
the cut . 

b .  Behind the drag1ine , �he lignite would be 
b laded off and cleaned with a rotary broom . Drilling and b last in g ,  
using a n  ammonium nitrate-fuel oil mixture t o  fracture the lignit e ,  
follow. O n  the average , blas ting would occur one t ime per workday 
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pc '  l1 i! : ', J sually during the evening shift . A crawl er-mounted 
ell. . l C  loading shovel of 18- to 20-cubic-yard capacity would 
then dig and load the f rac tured coal into ISO-ton diesel-powered 
bot tv.tl dump trucks . These trucks transport the coal over haul 
roa u �  to the dump station where they would arrive at the rate of 
20/hc.'ur . 

c .  The drag line would reverse its direction 
at the planned pit end and move to its starting point on the 
highwall side of the cut . Once repositioned , the dragline would 
dig into the highwall , establ ishing a new digging face . Spoil 
from t his new highwall inset cut would be placed in the old pit , 
now cleared of all coal by the loading shovel which advances away 
from the dragline . The sequence described continues , resulting in 
long parallel spoil windrows (Figure 1 -8 ) . 

d .  The second or third spoil windrow back 
from the pit  (depending on timing and s tability factors ) would be 
leveled by bulldozers to a rolling or flat. topography , depending 
upon the prescribed reclamation plan (Section 4 . 2 . 4 ) . Finally , up 
to 5 feet of topsoil would be distributed by wheeled tractor
s craper s .  The topsoil may be brought either from s tockpiles or 
the highwall side of the cut as needs dictate . Final grading of 
topsoil and seeding would be done just  prior to the growing season . 

All operations in mining are closely interrelated . The burial of 
processed ash with overburden illustrates the point . Ash haul 
trucks (50-ton, rear-end dump diesel trucks with special bodies ) 
would traverse haul roads partly in conjunction with coal trucks . 
Ash would be dumped in the mining area and covered with the overburden 
that the dragline would deposit in a previously mined pit . The 
ash would generally be buried about 80 to 100 feet below the 
surface . 

Typical plan views of the mining system are shown in Figures 1-9 
and 1 - 10 .  These sketches do not detail the treatment o f  final 
highwalls which would be trimmed down to conform with the reha
bilitation plan . In general , 'however , the dragline would make a 
final pass , filling the final pit with overburden which had been 
stockpiled above the highwall in the previous pas s ,  and also 
sloping the highwall itself . 

Final shaping and grading would be done by bulldozer to attain the 
prescribed slopes approved by the North Dakota Public Service 
Commission . Topsoil from the highwall stockpile would then be 
placed by a scraper followed by seeding . A more detailed reclamation 
plan is included in Sec tion 4 . 2 . 4 .  
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1 . 5 . 4 Coal Gas i�icat ion rlant 

1 .  5 . 4 . 1 General 

( 1 )  Access 

One maj or access road would be constructed for the plant connecting 
the plantsite with County Road 1 1  along the proposed product 
pipeline and railroad access (Figure 1-6) . It  would be a paved 
two-lane· primary road . Other access would be available from the 
wes t  and north by existing unpaved county roads . 

The water p ipeline would be maintained via existing county roads . 
Cons truction acces s would be supplied by temporary dirt roads in 
the plantsite . As noted in Section 1 . 5 . 6 . 3 ,  a railroad would also 
afford access to the plantsite , especially for heavy cons truction 
material and removal of byproducts . 

( 2 )  Construction 

Cons truction of the first phase of the proposed gasif ication p lant 
would start in 1 9 7 8 .  The first phase would be fully operational 
by 1 98 1 . Cons truction of the second phase would s tart in 1983  and 
be completed in 1 98 7 . The ultimate production capacity of 250 MMcf / day 
would be reached by 1 988 . An artist ' s  representation of the 
completed facility is shown in Figure 1- 1 1 . 

(3 ) Personnel Requirements 

The estimated number o f  construction and operations workers needed 
for the plant and mine by year would be as follows : 

1 978 1 97 9  

Average Manpower Requirements 

1 980 1981  1 982 1 983 1 984 -- -- -- -- -- 1 985  1 986  1987  1988- 20 1 5  

Construct ion 
Plant 3 1 2 1 07 7  1 796 8 1 2  300 267  808 1 1 2 1  1 1 3 6  3 1 3  0 
Mine 1 30 3 20 250 240 30 200 200 200 0 0 0 

Oper·at ion 
Plant 0 0 0 4 1 4  4 1 4  4 1 4  4 1 4  4 1 4  4 1 4  640 640 
Mine 4 7  8 1  1 4 7  2 78 278 278 278 278 3 1 0  360 3 60 

Total 489 1478  2 1 93 1 744 1 022  1 1 59  1 700 2013  1 860 1 3 1 3  1 000 

The peak labor force requirements would occur in 1 980 and 1 985 . 
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(4)  Cons truction Camp 

A cons truction camp to house about 20 percent of the annual work 
force plus s easonal peaks would be built by ANGCGC in the vicinity 
of the p lantsite but outside the main perimeter . The complex 
would be laid out similar to a motel ; housing units would house 
one or two workers to a room . Appropriate dining , laundry , parking , 
and recreation facilities would also be provided . 

Water for the camp would be provided from ons ite wells until the 
water p ipeline from Lake Sakakawea is operational . Sanitary 
sewage would be gathered and treated in a package p lant of activated 
sludge extended aeration design that would provide primary and 
secondary treatment . Discharge from the sewage treatment p lant 
would be further polished in an oxidation pond before releas e .  
Solid wastes would b e  collected by a private refuse service . 

Power for the camp would be provided from the p lant substation 
(Section 1 . 5 . 4  .. 7 ) ; a s tep-down transformer would be located at the 
cons truction camp to obtain necessary voltage levels . Telephone 
communications would be provided from cables ins talled to serve 
permanent plant facilities . 

(5 )  General Plant Makeup and Layout 

The coal gasification p lant is essentially a self-sufficient 
facility designed to produce 250 MMcf of SNG/annual average day or 
about 275  MMcf /stream day . The p lant would consist of the following 
process areas : 

a .  Coal preparation , handling , and storage ; 
b .  S torage reclaim system ; 
c .  Screening sys tem ;  
d .  Gasifier feed system ;  
e .  Gasification units ; and 
f .  Utilities . 

Each area is described in detail below ;  general p lant layout is 
shown in Figure 1-1 2 .  

1 . 5 . 4 . 2  Coal Preparation , S torage , and Handling 

The proposed coal storage and handling system is shown schematically 
in Figure 1- 1 3 .  The system is designed to receive and crush up to 
4 , 000 tons of lignite from the mine per hour on an 18-hour day , 
5-day-per-week basis . After crushing , weighing , and samp ling , the 
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coal would be conveyed to either an active or inactive storage 
pile for future use .  The reclaim rate from storage would be 
approximately 1 , 780 tons per hour ( tph) , 24  hours/day , for s izing 
and delivery to the gasifiers . The gasif iers would require approxi
mately 1 , 1 40 tph of the crushed and sized lignite . The remaining 
coal f ines , approximately 640 tph ,  would be transported to Bas in 
Elec tric by a conveyor for use in their powerp lant . Figure 1 � 1 3  
shows the tonnage required for feeding the gasif iers and the 
powerplant . 

Raw l ignite coal would be delivered to the truck dump station in 
I SO- ton bottom dump trucks . The station can accommodate up to 
four trucks simultaneously . The coal would drop into a bin and be 
fed into one of the four primary crusher s .  

The crushers are des igned t o  reduc e the coal size from 36 inches 
in diameter to 8 inches while generating a minimum of coal fines . 
Any of three crusher-feeder systems would handle the normal daily 
tonnage requirements . The product of the primary crushers would 
drop onto a belt conveyor sys tem to be weighed and conveyed to the 
first transfer point . At this point , the coal would be transfered 
to the screening and secondary crushing station . 

All screening would take place on four 8- x 20-foot single 
deck screens for proper sizing . The undersize product of the 
screen would fall into a 4 , 000 tph collecting conveyor . The 
oversize screen product would be discharged from the screen into 
the s econdary crusher s .  The crushers would reduce and dis charge 
the produc t onto the same collec ting conveyor as the undersize 
produc t .  The screening and crushing area would b e  enclosed and 
equipped with bag- type f ilters to reduce fugitive coal dust . 

The crushed product would be conveyed to a transfer station , where 
it would be sampled and analyzed to determine mois ture and ash 
content and heat ing value to insure proper operation of the gas ifiers . 
The lignite may be diver ted to ( 1 )  active ( live ) s torage piles , 
(2 ) inactive (dead ) s torage piles , or ( 3 )  the live storage reclaim 
belts . The normal route would be to live storage . 

The live s torage would cons ist of one 300 , 00o-ton p il e ,  part of 
which would be above and part below grade . The pile would be fed 
from a traveling boom s tacker receiving coal from the 4 , 000 tph 
conveyor ,  which originated at the secondary crushing station . 
Ac tual live s torage would be suff icient for about 7 days of gasif ier 
plant production . 
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The dead storage would consis t of a 1 , 200 , 000-ton pile sufficient 
to feed the plant for 30 days . Half this pile would be es tablished 
during Phase I construc tion and the balance built up during Phase II 
construction . 

The dead s to rage would be laid down and compacted in I-foot layers 
to prevent f ires by spontaneous combustion .  Bulldozers and tractor
scrapers would be used to build up and spread the p ile from the 
feed point . The p ile would be approximately 1 , 200 feet square and 
about 30 feet high. To reduce wind caused fugitive dus t ,  the 
slopes around the perimeters of the pile would be kept to a maximum 
of 20 percent grade and a latex coating applied . When the stacker 
or conveyor to l ive s torage or reclaiming system is out of operation , 
the crushed l ignite can either be compacted there and become part 
of dead s torage or can be fed to the l ive storage reclaim conveyors . 

1 . 5 . 4 . 3  Storage Reclaim System 

Normally , the live s torage feeds the. plant on a day-to-day bas is .  
The dead storage would be used only during extended shutdowns or 
s trikes in the mine . 

Reclaim from live storage at the rate of 1 , 780 tph would be 
accomplished with rotary p low feeders located in two tunnels 
beneath the live storage p ile . The rotary p lows would traverse 
the full length o f  the tunnel beneath the live storage and unload 
onto conveyors supplying the secondary s creening bin.  

) 
The traveling boom with the rotary p low reclaim system would not 
produce a homogeneous feed to the gasifiers ; however , a certain 
amount o f  mixing would be accomplished by the differential motion 
between s tacking and reclaiming . Reclamation from dead s torage 
would be accomplished by front-end loaders and trucks transferring 
material to the live s torage pile . The reclaim conveyor would 
transfer the lignite to the screen surge at the hoppers in the 
secondary screening building . 

1 . 5 . 4 . 4  ' Screening System 

Lignite reclaimed from live s torage via the reclaim belt would be 
transferred to the secondary screening building for f inal sizing 
of the gasif ier feed . These conveyors would enter the building 
and evenly distribute coal over the screen feed hopper . The 
1 , 80o-ton capacity hopper would feed all the s izers through 
variable vibrating feeders . The sizing would separate the f ines 
from the properly sized coal and deposit each on separate conveyors . 

1-33 



The properly si zed coal would be sampled and delivered to the 
gas ifier feed belt . The undersi ze fines product would be sampled , 
weighed , and delivered to one of  two 5 , OOO-ton storage silos which 
provide surge capacity between the ANGCGC and Basin Electric 
plant s .  

1 . 5 . 4 . 5  Gas ifier Feed System 

The gas if ier feed sys tem would cons is t of two sets 
which would be used alterna tely and independently . 
would consist of a feed conveyo r ,  diverting chute , 
and a reversing shuttle conveyor over each line of 

of conveyo rs 
Each system 

transfer belt , 
gasifiers . 

The presi zed coal would fall onto one of the two gasifier feed 
belts . The gasif ier feed conveyor would leave the coal screening 
building and enter the gasifier building perpendicular to , and in 
the middle of , the gasifier feed bins . At the top of the first 
line of gasifiers , the feed belt would discharge through a diverting 
chute to either the shuttle conveyor on top of the first line of  
gasifiers or  the transfer belt to  the second line of gasifiers . 

If one part of the conveyor sys tem is not working , the entire 
sys tem from the screening building to the bins would be switched 
to the standby system . 

1 . 5 . 4 . 6  Gasification Units 

The gasification plant proper would include �l process units 
neces sary to produce pipeline quality gas from presized lignite . 
The main process area would consist of the two following maj or 
systems : 

process units : 

three process units : 

a .  A gasi fication system composed of six 

( 1 )  Gas ificat ion ; 
( 2 )  Shift conversion ; 
( 3 )  Gas cooling ; 
(4)  Rec tisol unit ; 
( 5 )  Methanation ; and 
( 6 )  Gas compress ion and drying . 

b .  A byproduct recovery system composed o f  

( 1 )  Gas liquor separation ; 
(2 )  Phenosolvan unit ; and 
( 3 )  Ammonia recovery . 
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Most  of the p rocess units would be open-air outdoor s tructures 
located as shown in Figure 1 -1 1 .  

a .  Gasification Sys tem 

( 1 )  Gasification 

The p lant would contain 26 gasif iers ; app roximately 23 of these 
would be required to be in operation to p roduce 250 MMcf/day of 
SNG . The coal received from the mine , after p reparation and 
classification , would be transported by a coal belt conveyor to 
s torage bins on top of the gasifiers . The coal would be brought 
to gasif ier pressure in a coal lock . About 98 percent of the gas 
escaping during the operation of the coal lock would be collected 
and fed into the p roces s ;  the remaining 2 percent would be exhaus ted 
by air ej ector s .  Rotating coal distributors would feed the coal 
evenly across the gasifier vessel where the coal would be converted 
into gas under p ressure (Figure 1 - 1 4 ) . While the coal travels 
from top to bo ttom of the gasif ier , it is dried , devolatized , and 
gasified . 

A mixture of oxygen and superheated s team is required for gasification . 
Part of the s team necessary for the p rocess would be generated in 
the water j acket surrounding the gasif ier . The oxygen-s team 
mixture would be introduced through a bot tom rotating grate into 
the ash bed . At a moderately high pressure , the partial combus tion 
of the coal with oxygen would supply the heat necessary for the 
gasification reactions . The temperature of the gas leaving the 
gasifier would be about 5230 F ;  its pressure about 427 psig .  

The composition o f  raw gas leaving the gasifiers would b e  as 
follows : 

Components 

Dry Gas 
Water 
Hydrogen Cyanide 
Chlorides 
Tar 
Oil 
Naphtha 
Pheno ls 
Fatty Acids 
Dus t 

Percent by Weight 
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45 . 4 1 25 

. 0002 

. 00 1 6  
1 .  6 1 25 

. 3669  

. 1834 

. 3 1 25 
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. 2845 



COAL. FlED 

'fiIIATlIt. JACKlT 

OJII. ... �1Ij t !ITEAM 
llolllT 

"!oM LOtl'l COIIIDlIi.U 

c!too( GA' oun.n 

"SM OUTlIiT � 
\ 

THE COAL GAS I F ICAT I ON 
COMPANY 

NO RTH D A K OTA 

GAS I F ICAT I ON P ROJECT 

Figure 1 - 14 LURGI PRESSURE GASI F I E R  

_ .. SK 0 - 7lO2 - 201"- 1 

1-36 



The composition of the dry gas would be (see Appendix A for 
definitions ) : 

Compound 

H2 
CO 
C02 
CH4 
C2H6 
C2H4 
C3H8 
C3H6 
C4H10 
C4H8 
N2 
Ar 
H2S 
COS 

Molecular Percent 

38 . 7 7  
15 . 63 
32 . 52 
10 . 805 

. 495 

. 07 

. 08 

. 07 

. 04 

Organic Sulf . 
NH3 

. 07 

. 07 

. 05 

. 35 

. 01 

. 01 

. 96 

The hot product gas would be conveyed from the vessels to the 
shift conversion and crude gas cooling units . The ash would be 
removed by a rotating grate at the bottom of the gasifier and 
discharged semiautomatically through an ash-lock . As the ash is 
discharged , a water quench would be applied . About one-third of 
the water would be evaporated ; the rest would remain with the ash . 
Excess water would be separated from the ash , prior to its disposal 
in the mines . A block flow diagram of the entire process is shown 
in Figure 1-15 . 

( 2 )  Shift Conversion 

The amount of methane ( the principal component of natural gas ) in 
the crude gas from the gasification unit would be quite low and 
further chemical conversion of the crude gas to increase the 
methane content is n�cessary . This conversion would be performed 
in the Crude Gas Shift  and Methanation Units . The shift conversion 
unit is designed to produce the hydrogen (H2 ) required to adj ust 
the H2 : CO ratio for the methanation unit . This would be accomp lished 
through the "water gas shift"  reaction carried out over a catalys t 
in the presence of steam as follows : 

CO + H20 CO2 + H2 + 16 , 538 Btu per lb . mo le 
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Approximately 33 percent of the total crude gas would be subject 
to  shift  conversion wi.th the balance bypassed directly to  the gas 
cooling uni t .  The proportions of the two gas streams would be 
adj usted to achieve the desired H2 : CO ratio for methanation . 

(3)  Gas Cooling 

The gas cooling uni t is designed to cool the raw gas from gasification 
and shift conversion and to remove the heavier hydrocarbons and 
unreacted s team before low temperature purification . The cooling 
scheme is arranged to recover and utilize as much of the process 
heat as pract ical ; further cooling would be accomplished in water 
coolers . 

The gas coo ling for each phase of the gasification plan t would be 
accomplished in three parallel trains . Two trains would be used 
for cooling the crude gas bypassing the shift conversion area and 
the other train for cooling the converted gas . Converted gas 
would be compressed and combined with the crude gas stream . The 
mixed gas s tream, having a predetermined H2 : CO ratio , would be 
conveyed to the gas purification unit . The condensate from gas 
cooling would go to the gas liquor separation unit for recovery of 
tar and oil . 

(4 )  Rectiso1 

The gas purif ication unit would utilize the Rectiso1 process to 
remove carbon dioxide (C02) ,  sulfur compounds , and other impurities 
from the raw gas . A flow diagram of the process is shown in Appendix B .  
Sulfur compounds (H2S and COS) would b e  removed to a level o f  les s 
than 0 . 1 ppm (by vo lume ) and the sulfur free gas then passed to 
methanation . 

( 5 )  Methanation 

The methanation unit would conver t the low Btu synthetic gas to 
methane-rich high Btu gas by the following exothermic reactions : 

CO + 3H2 � CH4 + H20 + 94 , 250 Btu per lb . mo le CH4 

C02 + 4H2 --) CH4 + 2H20 + 77 , 700 Btu per lb . mo le CH4 

Other minor reactions which would take place are the hydrogenerat ion 
of ethylene to e thane and hydrocracking of ethane to methane . 
About 60 percent of the methane in the fina l produc t would be 
produced here . 

1-39 



Feed gas entering the unit from each gas purificat ion unit (Rectiso1)  
would be  heated and then mixed with recycled methana ted effluent 
gas before being methanated in parallel catalytic reactors . 
Diluting the feed gas with methanated effluent would limit the 
tempera ture rise across the reactors . The reactors are des igned 
as fixed bed downf 10w units employing a pe11eted reduced nicke1-
type catalys t .  

The react ion hea t would b e  removed by generation o f  1 300 psig 
steam in waste heat exchangers at the outlet from each reactor . 

Gas leaving the synthesis loop would be pass ed through a cleanup 
reactor (final methanation reactor) to accomplish essentially 
comp lete conversion of carbon monoxide (CO) , and then cooled by 
successive heat exchange with fresh feed gas , air , and cooling 
water . Water condensed from the gas would be separated and 
forwarded for recovery as boiler feed wa ter . The ne t product 
would be sent to the gas compress ion unit . 

( 6 )  Gas Compress ion and Drying 

This section is designed to deliver the SNG to the pipeline at a 
pressure of  1 , 440 pounds per square inch (psig ) . The product gas 
compres sion system would cons ist of four parallel systems of 
centrifugal compressors , driven by condensing steam turbine s .  The 
product would be dry , in addition to having the C02 content reduced 
to below 0 . 4 percent . Final product gas would now be ready for 
metering and discharge to the pipeline for distribut ion . Final 
drying of the produc t gas to pipeline gas specifications would be 
accomplished by a glycol dehydration unit . 

The specif ication of the SNG product is given below : 

Constituent 

CH4 
H2 
CO 
C02 
N2 

Heating Value 

Percent by Volume 

95 . 9 5 
3 . 00  
0 . 05 
0 . 40 
0 . 60 

970 Btu/S tandard Cubic Foot 
(Minimum) 

b .  Byproduct Recovery 

( 1 )  Gas Liquor Separation 

The gas liquor would contain tar , tar oil , naphtha , and disso lved 
compounds such as pheno ls , ammonia , C02 , and hydrogen sulfide 
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(H2S) , Tar is def ined as a heavier-than-water organic liquid 
phase , while tar oil is the lighter-than-water organic liquid 
phase . 

The gas liquor separation is designed to clean up tarry and oily 
gas liquors by separating the incoming streams into tar , tar oil , 
recycled gas liquor , and clarif ied aqueous liquor streams . Flash 
gases released from the gas liquor by pressure reduction would be  
scrubbed to remove ammonia . 

The gas liquor s treams originating from the gasif ication , shift 
conversion , and gas cooling units would be cooled , comb ined , and 
reduced in pres sure . The entrained gases , cons isting primarily of 
C02 but with traces of CH4 , CO , NH3 ' and H2S ,  would be  released 
and passed through a water scrubber for recovery of ammonia and 
then to a low pres sure f lare for incineration . A flow diagram of 
the process is shown in Appendix B .  

( 2 )  Phenosolvan 

The process water from the Gas Liquor Separation Unit , which would 
be contaminated with phenols , ammonia , H2S ,  and C02 , would be 
treated in the Phenosolvan Uni t for removal o f  pheno ls prior to 
being transferred to the ammonia recovery area.  

The incoming process water would be passed through extractors 
where an organic so lvent is us ed to extrac t phenols . The organic J 
so lvent would be distilled and separated from the phenol and 
recycled to the extrac tors for reus e .  The crude phenol byproduct 
would b e  recovered and transferred to storage for subs equent use 
as part of the byproducts feed to the bo iler s .  

(3 ) Ammonia Recovery 

The Ammonia Recovery unit would us e the Phosam-W Process 
which invo lves the selec tive absorp tion of ammonia from the gas 
liquor leaving the Pheno solvan Uni t by a water solution of ammonium 
phospha tes (Appendix B) . The Phosam-W Process would also remove 
the C02 and H2 S from the process water which would then be used in 
the process cooling water tower . 

A materials balance for the gas ification plan t ,  a trace element 
mass balance, a p lant energy balance , and pollut8nt emis sion and 
abatement parameters are also pres ented in Appen :tx B .  The thermal 
efficiency of the gasification process is about [.4 . 6  percen t ;  that 
is , 84 . 6 percent of the heating value of the coal used in the 
process would be recovered in the product gas and byproduc ts . 
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wevel because a large partion of the byproduct product ion would 
used to generate s team (see next Section) , the overall efficiency 
the ent ire operat ion would be about 66 . 7  percent . 

1 . 5 . 4 . 7  Utilities 

L �  addi tion to facilities physically involved in the coal preparation 
anJ gasification phase , a group of supporting utilities are required 
for plant operation . These include such items as : 

a .  Steam generation and distribution ; 
b .  Power distribution ; 
c .  Oxygen production ; 
d .  Raw water supply and water treatment ; 
e .  Fire protection ; and 
f .  Plant communications . 

Although these utilities serve a supporting role in the gasification 
proces s ,  their dependability would be necessary to maintain safe 
and e fficient plant operation at all times . 

a .  S team Generation and Distribut ion 

The normal steam requirements of the gaSification plant would be 
supplied from two sources ; in-plant boilers which would be fired 
by certain of the plant liquid byproducts and was te hea t recovery 
from plant processes . High pressure steam ( 1 300 and 550 psig) 
would be used primarily to drive compressor$ and large pumps , and 
as process s team for coal gasification . Th� plant boilers would 
generate only 1 300 psig s team . Lower level steam , mostly from 
waste .heat exchangers ,  would be used for smaller turbine drives , 
and process and heating applications . 

The following amounts of byproducts would be burned per stream day 
for the generation of steam : 

Tar 
Oil 
Naphtha 
Phenols 

192 , 330 gal 
70 , 758 gal 
39 , 804 gal 
35 , 752 gal 

In case of a plant upset which results in the loss of high pressure 
steam generation , emergency steam would be purchased from Basin 
Elec tric . 

b .  Power Dis tribution 

The electrical power for the gasification plant would be provided 
on overhead transmission lines from the Basin Electric substation . 
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The power distribution system would operate at 13 . 8  kv to supply 
all local plant substations where the power would be transformed 
to the appropriate voltage . The wat tage requirements for the 
plant would be about 135 MW .  Total requirements , including mining 
operations would be about 160 MW .  

Power to the pump station (water intake ) would be provided over 
two separate circuits . One circuit would run underground from the 
plant to the pump station along the water pipeline route . The 
second , back-up , circuit would be extended ,from the Oliver-Mercer 
Electric Coop . area distribut ion system overhead to the pumphouse 
except for the fina l 3 , 000 feet which would be uI � 'rground . 

Power for construction would be provided by Oliver-Mercer Electric 
Coop . , the REA cooperat ive serving local areas in Oliver and 
Mercer Counties . Power would be provided from a 1 3 . 8-kv substation 
located on the construct ion site ; this substation would also 
provide power to the cons truction camp . A peak construct ion 
requirement of 15 MW is estimated for the period 1978-79 for both 
the ANGCGC and Basin Electric pro j ects . 

At the end of the plant life (about 25 years ) ,  the overhead 
powerline and its support towers to the plant would be removed . 
The pump station and it s feeder c ircuits and the mine distribution 
system would be turned over to Basin Electric for the continued 
operation o f  their powerp lant . 

c .  Oxygen Production 

The oxygen facilities are des igned to provide 6 , 000 tpd of gaseous 
oxygen to the process plant with an oxygen purity of 99 . 5  percent . 
Four parallel process trains would be utilized consisting of  both 
turbine-driven and elec tric motor-driven axial/ centrifugal air 
compressors , air separation units (cold box) , and turbine-driven 
and electric mo tor-driven centr ifugal oxygen compressors . The air 
separation units would use low temperature liquefac tion and frac tion
ation to separate and purify the maj or cons tituents of air (oxygen , 
ni trogen , and noble gase's ) . 

d .  Raw Water Supply and Water Treatment 

The raw water would be p iped from Lake Sakakawea (Garrison Reservoir)  
through a submerged intake in Renner Bay ( Figure 1-6 ) . Pump 
capacity would be installed to meet the peak operating requirements 
of  both the gas if icat ion plant and Basin Electric ' s  powerplant of 
approximately 2 2 , 500 gpm or about 36 , 000 acre-feet /year . The 
sequence of water trea t ing steps (with flow rates ) ,  water balance , 
and the interrelation with waste trea tment are shown in Figure 1- 16 . 
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Incoming raw water WQu1d be preheated prior to treatment to insure 
eff ic ient operation of the clarifier during the winter . Upon 
entering the plant , the raw water WQu1d be processed in a suspended
solids contact softener-clarifier . Alum, lime , and poly-electrolytes 
would be added to reduce the silt content and calcium hardness of 
the raw water . The clarifier underflow (silt and CaC03) would be 
processed in a thickener and then sent to ash handling where it 
would be buried in the mine with the ash . The thickener overflow 
would be returned to the clarifier . Clarified water would then be 
provided to both the Basin Elec tric powerp1ant and the gasif ication 
facilities . 

A portion of the clarified water , about 820 gpm , would be used as 
cooling tower makeup for the oxygen plant . This water would be pH 
adj usted with sulfuric acid and treated with chlorine to control 
algal growth . One of two corrosion inhibitor systems would be 
used , either chromate with a subsequent removal system ,  or an 
organo-phosphate . 

The remainder o f  the clarified water would be filtered through 
anthracite pressure filters to further lower the turbidity . A 
portion o f  this water would be sent to the potable water system 
after pH adjustment , chlorine addition , and activated carbon 
treatment . The potable water distribution system would be buried 
6-1 /2 feet deep to protect agains t freezing and would consist of a �i.ooped piping system serving use points , as required . In addition 
to supplying potable water to the maj or plant buildings , the 
system would also supply the plant safety showers and eye baths . 

Zeolite softeners would remove calcium and magnesium from the low 
and medium pressure boiler feed water . The softeners would be 
regenerated with sodium chloride with the spent regenerant and 
rinse stream routed to the deep well for disposal . The softened 
water would be stored in a 1 . 44 million gallon surge tank from 
which it would be pumped to the low and medium pressure steam 
deaerators and then to  the boilers . 

e .  Fire Pro tection System 

The fire protection system would be a common system shared between 
the gasification plant and the Basin Electric powerp1ant . It  
would consist o f  a fire water loop wi th two water sources ; one 
would be the powerp1ant cooling tower basin , and the other source 
would be the gasification plant clear well . Chemical and foam 
f ire suppression equipment and mobile equipment would also be used 
where appropriate . 
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The fire water loop would consist of a piped network around the 
operating and tankage areas and would be provided with isolat ion 
valves so tha t portions of  the sys tem may he isolated for repair 
or maintenance .  Fire hydrants would be provided in all areas of  
the gasification plant and powerplant . 

f .  Plant Communications 

The gasification plant would be provided with two communication 
sys tems : telephone and radio . An in-plant dial telephone sys tem 
would be ins tal led . This system would be automat ically monitored 
against failure to the degree that it is acceptable for fire 
reporting and thereby negates the need for a separate fire alarm 
system .  The system would allow outside communica tion from designated 
telephones . 

Communications to the water intake pump house would be remo te 
controlled from the plant via an underground telephone cable . 
Level controls in the water storage sump at the plant would keep 
operating personnel aware of water consump tion and supply . By 
resetting the controls and therefore altering the number of pumps 
operating (or their output ) , the water supply could be cons tantly 
regulated from the plant . 

1 . 5 . 5  Pollution Control and Abatement 

1 . 5 . 5 . 1 General 

Pollution control and abatement facilities for the coal gas ification 
p lant are designed to limit the discharge of potent ial pollutants .  
Most  byproducts arising from the gasification processes , rather 
than being disposed of , would either be recovered f or sale or used 
in the plant . Five sources of potential pollutants require special 
treatment : 

a .  Wastewater 
b .  Gaseous effluent 
c .  Cooling facilities 
d .  Solid wastes 
e .  Liquid byproducts  

Abatement methods and facilit ies for each of these sources are 
discussed in detail below .  

1 . 5 . 5 . 2  Was tewater Treatment 

No was te s treams would be di scharged to surface waters from the 
coal gasif ication plant . Water would be recovered to the maximum 
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possible extent for reus e .  The portion that is not recovered would be 
either disposed of with the waste solids , los t  as vapor from cooling 
processes or disposed of in the deep well (Figure 1 - 1 6 ) . 

a .  Treatment Facilities for General S ervice Water 
and Surface Runoff 

All process areas , including areas around pumps and other sources of 
contaminated liquids , would be paved with concrete .  Water drainage 
from these areas would be collected in contaminated water sewers and 
transported to a 5 7 0 , 000 ft 3 ( 6-acre) retention pond . 

Water that is not evaporated would firs t be treated in a gravity oil 
separator followed by flocculation and clarification . The oil recovered 
would be incinerated . The s ludge from the c larifier would be sent to 
the raw water thickener and then to the ash handling sys tem for burial 
in the mine.  The clarifier overflow would be sent to the process water 
cooling tower . 

S tormwater runof f  from clean areas on the p1antsite and natural drainage 
from surrounding areas would be collected in open ditches and culverts 
and routed into a 3 . 75 million ft3 retent ion pond . S ince inflow would 
be intermittent and only during storms , there would not be any out flow 
from this pond unless a storm exceeded the 25-year flood even t .  

Mining and reclamation will require impoundments t o  intercep t  runoff and 
mine-pit water . These impoundments would be designed to withstand a 
25-year flood event as required by the Nor th Dakota S tate Engineer ' s  
Office , S tate Water Commis sion and MESA laws . 

b .  Domestic Sewage Treatment Facilities 

About 50 , 000 gpd of domestic sewage would be biologically treated in a 
package-type sanitary was te treatment unit . This uni t  includes facilities 
for bio logical oxidation , clarification , and chlorination . Solids 
accumulating in this unit would be used as a soil conditioner in the 
reclamat ion program. The effluent from the sanitary waste treatment unit 
would be reused in the ash handling facilities or other process areas . 
Additional capacity would be installed to handle the larger sewage 
treatment load during the construction period . 

c .  Mu1tieffect Evaporator 
The b10wdown s tream from the process water cooling tower would be purified 
in a mu1t ieffect evaporator . The evaporated water would be condensed and 
used as low pressure steam boiler feed water and a portion would be sent 
to the Phosam-W ammonia recovery plant . Sludge from the evaporators 
consisting of 92 percent water , 6 percent acetate , 1 p ercent phenols , 
and 1 perc.ent inorganic salts would be buried in th" mine at a rate of 
7 0  gallons /minute . This would result in 1 , 950  1bs �: acetate salts , 
3 25 1bs o f  phenolic salts , and 325 1bs of inorganic salts being buried 
in the mine each hour . 
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d .  Other Was tewater Treatment Facilities 

f , .  : to buildup of impurities in the liquid phase of the Stret ford 
�ulfur recovery unit , a small purge would be required . The purge 
f· ; ream uould he sent to a recovery system to reuse the chemicals . 

e .  Deep Wel l Disposal 

The regeneration wastes for the softened and demineralized water 
streams would be combined with low pressure steam blowdown; thes e 
streams are no t amenable to further reuse and would be disposed via a 
deep wel l .  The es timated chemical composi tion of the to tal s tream 
(234 gpm average ; Phase I )  for deep well disposal is shown in Table 5 .  
Details 0:1; a, s tudy by Woodward ... Clyde CQnsu! ta,nts as to the :l;ea,sibility 
Q�  the deep w�ll ar,e presented in Sec.ti�n 2 . 1 . 3 , l c ! 

TABLE 1-5 

WASTE STREAM TO DEEP WELL DISPOSAL 

PARAMETER CONCENTRATION Cmg/ l )  

540 CaS04 
MgS04 
Na2S04 
NaCl 
NaHC03 
CaC12 
MgC12 

Source : The Lummus Company , July 1975 

1 . 5 . 5 . 3  Gaseous Effluent Systems 

460 
6460 
2770 

110 
860 
730 

Sources of gaseous emissions from this plant would be the steam 
boiler and superheater , flares (from both the gasifiers and 
emergency systems ) ,  start-up incinerator , air flows from the 
cooling towers , oxygen plants  (N2 ) ,  byproduct and chemical s torage , 
refuse incinerator , and coal and ash handling area . Effluent from 
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all sources except the inci.nerators and flares would be passed 
into the atmosphere through a common 400-foot stack. 

The refuse incinerator would have a load of 1 to 2 tans per day 
(tpd) . (Federal New Source Performance standards only apply if 
loads are more than 50 tpd . )  According to preliminary calculations , 
the incinerator flue gas would be 60 , 000 standard cubic feet (scf ) 
per hour with a particulate concentration of 0 . 2  grains per scf . 

All lignite handling and preparation facilities , including crushers , 
screens , conveyors , and transfer points ,  would be enclosed to 
prevent nuisance dust emissions . At potential part iculate mat ter 
emission sites , hoods operating under suction would be installed 
to capture the dus t . The ventilation air streams would convey the 
captured dust pneumatically via duct ing to the respective baghouses . 
Baghouse dust collectors are designed to reduce the particulate 
concentration of 257  m3 / sec of the air stream to about 0 . 02 grains 
per scf . Thus , emissions related to these sources would total 
about 9 3 . 3  lbs/hr of TSP . 

The s team boiler and superheater , the flares , the start-up incinerator , 
and byproduct and chemical storage are discussed in the fol lowing 
sections on the control of specific air pollutants . Properties of 
the fuels to be utilized in the plant are shown in Table 1-6 . 
Pollutant emissions and abatement efficiencies are presented in 
Appendix B ;  air quality regulations are discussed in Section 4 . 1 . 2 . 1 .  

a .  Sulfur 

The gas purification uni t  would utilize the Rect isol process to 
remove sulfur compounds , C02 , and other contaminants  from the raw 
gas . The design of· the sulfur recovery system is based on coal 
containing an average 1 . 3  percent sulfur on dry ash free (DAF) 
basis . Sulfur compounds would be removed to a level of less than 
0 . 1  ppm (by volume ) . H2S and C02 would be recovered in the Ammonia 
Recovery uni t . These two acid gas streams would be sent  to the 
Stretford sulfur recovery plant for sulfur recovery . 

The S tretford process would operate on a continuous regenerative 
basis using a dilute aqueous solution containing sodium carbonate , 
sodium bicarbonate , sodium metavanadate , and anthraquinone disulfonic 
acid (ADA) . 

The H2S in the entering gas stream would be absorbed by the alkaline 
carbonate solution countercurrently in an open grid absorption 
tower , forming bisulfide ions . The sul fide would then be oxidized 
to free sulfur by the metavanadate , 
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TABLE 1-6 

PROPERTIES AND QUANTITIES OF COAL AND LIQUID BYPRODUCT FUELS 

Rate 
Area Fuel Type Lbs/hr SCFM MMBtu/hr (HHV) 

Coal Gasif ication Coal (DAF) 1 , 34 3 , 900 1 6 , 200 

Steam Boilers Tar 70 , 1 20 1 , 140 
Tar Oil 9 , 390 1 60 

Superheater Tar Oil 1 4 , 000 240 
Naphtha 1 1 , 520  2 1 5  

..... Phenol 1 3 , 750 1 90 I 
VI Stretford Tail Gas 2 7 7  , 280 680 0 

Coal Lock Ej ector Gas 520 1 0  

Ash and Sulfur Analysis : Percent Sulfur 

Fuel Type r �  Ash Wt . % Weight Volume 

Coal 6 .  1 3.!/ 1 .  )!:./ 

Tar 0 . 45 0 . 65 
Tar Oil 0 . 5 2  
Naphtha 1 . 60 
Phenol 0 
Stretford Tail Gas 0 . 02 9  
Coal Lock Ej ector Gas 0 . 32 

1 /  On a s  received basis (34 . 3%M) 
2/ On DAF Basis 



This react ion would proceed during the absorp tion s tep and would 
be completed in a holding vessel . The solution would be regenerated 
by reoxidation of V+5 to V+4 . This would be accomplished by 
sparging with air in a separate vessel with ADA as a catalyst for 
the reaction . The sulfur formed would be separated as a fro th 
from the solution and proces sed to produce a salable liquid sulfur 
byproduct .  The excess air from the sparging s tep would be released 
to the atmosphere . This air would contain only C02 and water 
vapor . 

The S tretford process would conver t  H2S to elemental sulfur . 
Other sulfur compound� , such as COS and CS 2 , are unaf fected by the 
proces s .  The tail gas , therefore , would be combus ted in the 
superheater furnaces , described below . 

A small degree of oxidation of sulf ides to thiosulfate and sulfate 
would occur . These salts are nonregenerable and require a liquid 
purge .  Sulfuric acid would be added t o  this purge s tream to 
reduce the pH to around 2 .  The s tream would then b e  flash-stripped . 
The s tripper bo t toms would be centrifuged to remove sulfur and 
sent to a vacuum crystallizer . The Na2S04 · 10H20 would be crys
tallized , centrifuged , and sent to a Na2S04 dryer . After addition 
of Na2C03 the liquor would be returned to the S tretford p roces s .  

The Na2S04 dryer would be fired with either a light fuel oil or 
sulfur-free gas ( about 7 MMBtu per hour ) . The flue gas from the 
dryer would pass through cyclones to remove any res idual Na2S04 
dus t and would be mixed with the s team boiler flue gases . The 
Na2S04 produc t would be sold . 

Some of the sulfur in the coal feed would end up in the byproduct 
tar , tar oil , and naphtha . The s team boilers would be fired with 
the tar and tar oil . The superheater furnaces would be fired with 
the rest of the tar oil and the naphtha and phenol , simultaneously 
combus ting the S tret ford tail gas . The combined tar and tar oil 
would have an S02 emission rate of 0 . 7 8  lb . S02 /MMBtu and the 
combined tar o il ,  naphtha , and phenol would have a S02 emission 
rate of 0 . 80 lb . S02 /MMBtu .  Including the S tretford tail gas , the 
superheater emission rate would be 0 . 96  lb . S02 /MMBtU . ( See 
Section 4 . 1 . 2 . 1 for discussion of air quality s tandards . )  A 
sulfur dispos ition diagram for the entire process is shown in 
Appendix B .  

b .  Nitrogen Oxides 

There would be two sources of ni trogen oxides (NOx) during combus tion : 
fixation of ni trogen from the combustion air and the nitrogen 
content of the fuel i tself . 
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" ' I e  formation of NOx due to the ni trogen in the air depends on the 
?e , type , and arrangement of burners , the heat flux in the fired 

�quipment involved , and the adiabatic flame temperature . The 
s i ze , type,  and arrangement of the liquid fuel burners in the 
s team boilers and superheater furnaces would be such that the NOx 
fo rma tion would be low. The combus tion of the waste gas in the 
su perheater furnace would no t produce NOx and would have some 
quenching effects on NOx production from the tar . 

Because the tar and tar oil would be derived from ligni te , which 
is high in nitrogen and oxygen , the tar and tar oil would also be 
high in nitrogen and oxygen . Therefore , more NOx would be produced 
during the combus tion of the tar and tar oil than during combus tion 
of a commercial liquid fossil-fuel . 

Preliminary es tima tes of NOx emissions indicate that the emission 
from the s team boilers would be 0 . 6 lb . NOx/MMBtu and from the 
superheater furnaces would be 0 . 5 lb . NOx/MMB tu .  (For the liquid 
fuels only ; based on the combined liquid and gas fuel streams , the 
emiss ion from the superheater furnace would be 0 . 24 lb . NOx per 
MMBtu . ) See Section 4 . 1 . 2 . 1  for a discuss ion of air quali ty 
s tandards . 

. 

c .  Particulates 

The flue gas from the steam boilers would be passed through 
electrostatic precip itators (fly ash removal efficiency of about 
80 p ercent ) to reduce the ash concentration to about 0 . 03 grains / scf . 
This corresponds to an emission rate of 0 . 1 lb . TSP /MMB tu. 

The superheater furnace flue gas would no t need par ticulate 
emission control . The ash concentration in the superheater flue 
gas would be about 0. 02 grains/scf with a corresponding emission 
rate of 0 . 06 lb . TSP/MMBtu (based only on the heat input from the 
liquid fuels ) . 

d .  Hydrocarbons 

Hydrocarbon vapors and gases containing traces of hydrocarbons 
would be collected and combus ted . The S tretford tail gas (previous ly 
dis cussed in the sec tion on sulfur ) would be combusted in the 
superheater . 

During s tart-up and shut-down , the raw gas from the gasifiers 
would be incinerated in a separate start-up incinerator . This 
incinerator would have a separate stack,  approximately 1 2 0  feet 
tal l .  
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Two elevated flare s tacks would be used to incinerate emergency 
hydrocarbon vapors emanating from safety valves and overriding 
pres sure controllers .  Each flare would be capable of flaring 
25 percent of the to tal plant gas production . 

Steam inj ection into the flared gas stream would be used to obtain 
smokeless conditions for normal flaring . In the event of a p lant
wide emergency , however , the quantity of gas relieved may exceed 
the smokeless burning capacity of the flare . These occurrences 
are unpredic table and would be of short duration ( 1 hour ) . 

The flare s tacks ( including the gas liquor low p ressure flare) 
would be self-supporting and include igni tors , flame front gen
erators , molecular seal , and continuous p ilots . Ladders and 
access platforms would be provided on the flare stack to facil
itate maintenance . The two main flare s tacks would be 200 feet 
above grade and have a tip diameter of 36 inches . The low pressure 
flare s tack would be 120  feet above grade with a 1 0-inch diameter . 
The flare s tack locations are shown in Figure 1 - 1 2 ; estimated 
emiss ions from the flare s tacks are presented in Appendix B .  

The es timated characteris tics o f  each o f  the gaseous s treams and 
the combined s tream are listed in Table 1 - 7 . The gaseous effluent 
treatment system is shown schematically in Figure 1 - 1 7 . 

1 . 5 . 5 . 4  Cooling Facilities 

a .  Air Cooling 

Air cooling would be used within the p lant to reduce water 
consumption . - High-level cooling surfaces would be cooled with air 
or a combination of air and water cooling , depending on initial 
temperature and the required heat trans fer rate . 

b .  Cooling Towers 

Two cooling towers would be provided to handle additional p lant 
heat rej ection : 

- a cooling tower us ing gas liquor process water from the Phenosolvan 
and Gas Liquor Separation units . 

- a cooling tower for the oxygen p lant , us ing clarified fresh 
water . (A sep arate tower is required for the oxy :;en p lant to 
eliminate the hazard associated with the presenc' I f  any hydro
carbons entering the oxygen plant system . ) 

Cooling water from the process gas liquor and the fresh water 
cooling towers would be utilized to the maximum possible extent . 
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TABLE 1 - 7  

ESTIMATED OPERATING CONDITIONS OU£ TO FUEL COMBUSTION 

Flow Rate , SCFM 

Pressure . i n  WG 

Tempera ttl re , OF 

Dew Poi nt , OF 

Fi red Duty, MMBTU/Hr (HHV) 

Emi ss ions , lbs/hr 

502 

NOx 
Parti cul ates 

Stack Hei ghts 
Stack Di ameter 

Steam Boi l ers 

260 , 460 

2 

400 

1 48 

1 , 300 ( l iquid) 

1 ,01 0 

780 

1 30 

400 ft . 

24 ft . 

NOTE : Above fi gures are for maximum sul fur coal . 

SUEerheater Furnaces Rotary Dryers 
55O , l 50 Negligibl e  

1 

500 

1 08 

645 ( l i qui d) 
700 (gas ) 

7 (fuel gas ) 

1 , 596 ( 4 1 7  l iqui d )  ( 1 , 1 79 gas )  

320 

40 

From Stack TiE 

810,610 

1 

410 

1 40 

2 . 652 

2 , 606 

1 , 1 00  

1 70 
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Both of these cooling systems are designed for two-stage use of 
the circulating cooling water by firs t passing the cooling water 
through a service requiring a low process temperature followed by 
a high temperature service . For example , cooling water would be 
used firs t in the compressor intercoolers and then- in the turbine 
surface condensors of a steam turbine-driven compressor . 

The estimated rates of water loss due to evaporation and drift 
from each tower are l�sted in Table 1-8 . The process gas liquor 
cooling tower would be designed to minimize drift loss . 

TABLE 1-8 

COOLING TOWER CHARACTERISTICS 

Characteris tic 

Duty , MMBtu/hr1! 
Circulation , gpm 

T of emperature , 

a .  Supply 
b .  Return 

Make-Up Water , gp�/ 

Number of Circulating Pumps 

a .  Operating 
b .  Spare 

Estimated Water Loss  

a .  Evaporation , gpm 
b .  Drif t , gpm 
c .  Blowdown , gpm 
d .  Total 

Process Gas-Liquor 
Cooling Tower 

3 , 906 

200 , 520 

82 
1 1 8 

7 , 020 

6 
1 

6 , 340 
1 00 
580 

7 , 020  

At  temperature 1900 F (Duty included in tower rat ing ) 

Oxygen Plant 
Cooling Tower 

350 

4 0 , 000 

82 
100 

820 

4 
1 

700 
20 

100 
820 

To tal make-up requirements , including recovered gas-liquor . About 
25 percent is nonprocess water during the summer � during winter no fresh 
water is required . 

1-56 



c .  Other Evaporative Losses 

Besides drif t and evaporative losses of water from the cooling 
towers , water from o ther processes would also be los t  to the 
atmosphere by evaporation . A summary of these estimated losses is 
presented below : 

Source Evaporated Water Loss , gpm 

Multieffect Evaporators 
S tretford Uni t  
Ash Handling 
Water Clarifiers ,  
Thickeners ,  and Pond 

400 
67 
92 

Negligible 

The to tal amount of water discharged to the atmosphere from the 
above processes and cooling towers during summer would be about 
7 , 720 gpm ; discharges during winter would to tal about 5 , 790 gpm .  

1 . 5 . 5 . 5  Solid Wastes 

Four types o f  solid was tes requiring disposal would be generated 
at the plant : 

1 .  Ash from the gasifiers , evaporator residue , and fly ash 
from s team boilers ; 

2 .  Inorganic sludge and s il t  from raw water treatment ; 

3 .  Sludge from the package-type biological treatment uni t  
for sanitary sewage ;  and 

4 .  Refuse ( i . e .  paper , cartons , rags , wood scraps , etc . ) 

The ash would be dewatered in the ash handling facilities and then 
returned to the mine . Res idue from the multip le-effect evaporators 
and the inorganic s ludge and silt from raw water treatment would 
also be disposed of at the mine with the ash . Sludge from the 
biological wastewater treatment plant would be returned to the 
mine for use as a soil conditioner . The refuse would be burned in 
an incinerator . 

The ash dis charged from each of two lines of gasifiers would be 
quenched and sluiced down a sloping s luiceway to 1 / 2-inch vibrating 
screens . The p lus 1 / 2-inch material would be discharged onto a 
conveyor bel t ;  the water and minus 1 / 2-itich ash would be discharged 
to four rake classifiers . The classif iers would remove the plus 
1 / 2-mm material and deposit it on the same conveyor with the 
screen oversize . The combined screen and classifier discharge 
would be about 75 tph of 15 percent mois ture ash . 
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The excess water along with the minus 1 / 2-mm fraction , estimated 
to cons titute 1 5  percent of the total ash , would overflow the 
classifier to the class ifier sump . During normal operations , the 
ash slurry entering the sump would be about 1 . 0  percent solids by 
weight and would amount to approximately 1 5  tph . 

From the clas sifier sump , the water and fine ash would be pumped 
to two 60-foot-diameter thickeners for settling . The clarified 
overflow ( 7800 gpm) from the thickener , plus 200 gpm of make-up 
water would be reused in the hydraulic ash sluicing system . The 
underflow from the thickener would be fed to top feed belt type 
vacuum filters . The minus 1 / 2-mm material collected by the 
filters would be discharged to the ash removal conveyor . 

The total ash production (approximately 90 tph) would be conveyed 
to a covered ash b in which would be emptied periodically into a 
50-ton truck (making 1 . 5  trips /hr ) for disposal in the mine . The 
ash b in would be heated and insulated to prevent the ash and 
condensate from freezing during the winter . 

The fly ash ,  collec ted by the electrostatic precipitators on the 
byproducts fired boilers , would be separately hauled to mine for 
disposal . Ash burial was described in Section 1 . 5 . 3 . 2 . 

1 . 5 . 5 . 6  Byproducts 

During the processing of coal to SNG , several liquid byproducts 
would be produced . Onsite storage facili�ies for these byproducts 
would be provided , with a minimum 15-day storage capacity , except 
for the anhydrous ammonia . The anhydrous ammonia would be stored 
as a liquid at atmospheric pressure in a single-wall , insulated 
tank having a vapor recovery refrigeration system and providing 
30 days ' storage capacity . Tar , tar oil , naphtha , and phenol 
byproducts  would be utilized as fuel within the plant . 

All s torage tanks would be located in diked areas and fire protection 
provided ( Section 1 . 5 . 4 . 7 ) . Each diked ,area would be capable of 
holding the entire contents of each storage tank . The interior 
surfaces of the diked areas would be coated with an impervious 
material ; any excess buildup of water would be pumped to the 
retention pond . 

The elemental sulfur produced by the sulfur recovery uni t  would be 
s tored in molten state in a below grade storage pit equipped with 
s team heating coils . The pit , located wi thin the battery limits 
of the sulfur recovery unit would be fully enclosed , sealed , and 
made of concrete . It would be provided with submerged loading 
pumps and rail loading facilities . 
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North Dakota and Federal EPA regulations concerning emiss ion of 
hydrocarbons from s torage tanks have been followed to determine 
which s torage tanks require ei ther a floating roof or a vapor 
recovery system .  (The regulations provide : If the true vapor 
pres sure of the petroleum liquid is equal to or greater than 
1 . 5  psia ,  but less than or equal to 1 1 . 1  psia,  a floating roof or 
vapor recovery sys tem is necessary . If the true vapor pressure is 
greater than 1 1 . 1 psia , vapor recovery is needed . )  

A summary of the s torage tank characteristics is presented in 
Table 1-9 . 

1 . 5 . 6  Associated Sys tems 

1 . 5 . 6 . 1 Product Gas Pipeline 

Product gas from the p lant would be transported by a 20-inch 
pipeline system owned and operated by Great Lakes , about 365 miles 
to their Thief River Falls Compressor S tation in Minnesota .  With 
a few minor excep tions , the proposed p ipeline would use exist ing 
Burlington Nor thern and Soo Line Railroad rights-of-way almost  the 
entire route (Figure 1-18 ) . Because of the cons traints of the 
exis ting rights-of-ways , special construction procedures would be 
used which allow cons truction in a width of less than 50 feet . 
The average dis tance of the p ip eline from the centerline of the 
railroad would be about 40 fee t .  The to tal land dis turbed by 
pipeline cons truction would be 2 , 190 acres of which new right-of
way (ROW) requirements would amount to 79 acres . After cons truction 
the new ROW would be maintained , and existing ROW would revert to 
i ts previous condition . 

The proposed facilities include a 20-inch buried s teel p ipeline , 
five communication towers ,  a series of main-line valves spaced 1 5  
to 2 0  miles apart ,  two gas compress ion facilities , and a district 
headquarters in Devils Lake , Nor th Dakota .  These facilities would 
require an additional 32 acres of land . 

Cons truction would be continuous over the 365-mi1e length of the 
pipeline us ing four main-line cons truction crews (spreads ) and 
special spreads for cons truction through towns , the Missouri River 
cross ing , and the dry land crossing of the Snake Creek Embankment 
between Lake Sakakawea and Lake Audubon . The main-line spreads 
would vary from 87 to 98 miles in length . 

Cons truction procedures of a typ ical main-line spread are illustrated 
in Figure 1-19 .  Within each spread there is an activity zone of 
continuous operation , cons is ting of all procedures between s tarting 
on the untouched ROW to cleanup and res toration . Clearing and 
grading would s tart with the removal of obs tacles such as trees , 
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Chemical 

Tar 

Tar Oil 

Naphtha 

Crude Phenol 

� Anhydrous Ammonia 
(J\ 
0 

Slop Oil 

Fuel Oil 112 

Sulfur 

Methanol ( 100%) 

Phenosolvan 
( 100% Di-isopropyl 

e ther) solvent 

TABLE 1-9 

BYPRODUCT AND CHEMICAL STORAGE TANK CHARACTERISTICS 

S torage CaEacitI 
Amount Produced Number Capaci!y per Tank 

192 , 300 gal/day 2 35 , 8 1 0  Bbl 

70, 800 gal/day 2 13 , 600 Bbl 

39 , 800 gal/day 2 7 , 160 Bbl 

35 , 800 gal/day 2 7 , 160 Bbl 

2 1 5  tons/day 2 3 , 000 tons 

1 1 , 0 10 Bbl 

1 5 , 020 Bbl 

160 tons/day 

1 2 , 020 Bbl 

1 5 , 000 Bbl 

A :  AP I  Type Floating Roof 
B :  AP I Type Cone Roo f ,  wi th S team Coil 
C :  AP I  Type Cone Roof with Vapor Recovery 
D :  Horizontal Tank with Vapor Recovery 

Tank Tank 
Diameter , f t . Height , f t . 

80 . 0  40 . 0  

45 . 0  48 . 0  

40 . 0  32 . 0  

40 . 0  32 . 0  

2 1 . 4  16 . 0  

33 . 5  32 . 0  

2 1 . 4  32 . 0  

Total 1 )  
Emissions , 

Bbl /yr � 
20 B 

14 B 

108 A 

6 B 

0 C 
( insulated ) 

0 . 06 B 

0 . 07 B 

0 Pit 

0 C 

0 D 

1 )  Preliminary estimate (based on equations in API-25 1 8 : "Evaporation Loss From Fixed-Roof 
Tanks , "  API-252 3 :  "Petrochemical Evaporation Loss From S torage Tanks and API-2 5 1 7 : 
Evaporation From Floating-Roof Tanks " )  



� 

f- - , - -- - - - - -1.) 
! 

HETTINGER 

OLIVER 

B U R L I NGTON 

MORTON 

______ --,----�-----··-··-T··- r "  
0.. ___ '1 

"+ 
'�� '-'0 o �� i 

.4-----.--�>- L _ _ _ _ . _ ·  

<V 
""� o� 

ROSEAU : 

c:; 

r - --J 
I 
I 

� '--� 
LAKE OF 

THE WOOOS 

TE RN I N A L  

, 
I 

SHERIDI'N : 
, , , , "ELLS 

: � I 
r L - - - - - - - _� _ .  _ _ _ _ _ _ _ J I � �"JI _i 

('''' I l T - - -- - - - - --- - -- - -'1 � 
" I i , _ _ _ _ _ _ _ _ _  40 

:Jl 
I I \ 

J> j I 
I 

r I I I 
'lI I I I 
o I I I 

• I I 
o BURLEIGH ; KIDDER � STUTSMAN 

I I I� __ � I ' 

BARNES 

..J ... 'fr I I 
.'.-- 4- I \ 

?L,' _ _ _ _ _  �� --L - i-- _ _ _ _ _ _ _  L _ _ _ _  - - T _ _ _  - - _ _ _ _ _  L __ - - - --,- -----�-- - - ' - - r - - - ---

I I \ : ' 
: LOGAN 1 LA MOURE RANSOM 

- j - - - - 
I 

« � NORMAN MAHNOMEN 

W I 
� _ _ _ _ _

_ _ _ _ r_.l  _ _ · _ _ _ _ _  · _ _  I _ _  . - ---

i : 
CLAY \ '1 I 

BlECKER 

BELTRAMI 

'} " 
L� 
: �  
' -

, c 
HUBBARD \ '"ASS : 't ' I 

, 
L� _ _  ., /'"""' -

, J  
, , , GRANT 

I I \, 
I 1 I ' 

' _  : .. : ": --- :�:: , �"�., i """'�O IL -.- \ 
-" \ - ']  

ADAMS 

-- 1 
,;" 

I 
/) 

: .;.? 

L ,  

rt..,�· ,.-�/ 
I .. ., .......... SIOUX 

_ _ _  ...1- __ _ .• 

EMMONS 

I I : l - -
SCALE 

- , ' J � ----
. _ _ __ __ _ . _l � _ _  � __ ____ _ _  .--1 _ _ _ _ _ _ _ __ ..l _ _ _ _ _ _ L _ _ - --

___ _  L- --
o 10 20 30 40 50 
w.uL.a.u.L- I ' , J MI LES 

PR O PO S E D  R O UTE O F  T H E  P R O D U C T  G A S  P I P E L I N E  FlGURI; 1 - 1 8  



f--' 
I cr. N 

.' .  
c:J. v 

n� BACKFILLING � 
/ � '  

�/ - ��-�::-::-:::----, --- ' - ...--- - '  , -' -

.,, - .;;o� 
. 

J-, , �, -� � 

CLEAN·UP AND RESTORATION 

• STRINGING WILL IE fROM RAIL CARS WHERE POSSIIU 

LINE UP 

PII"£ COATING 

{f r� 
� �" ' . �� 

- - .. - �--� . �� 
... � 

� - . . 
....... , ..... 

BENDING CL-EARING AND GRADING 
, 

STRINGtNG · 

SCALE CONDENSED FOR IL1.USTRATlVE PURPOSES 

TYPICAL PIPELINE CONSTRUCTION SPREAD 

Figure 1-19 



rocks , brush , and logs . Topsoil , to a typical depth of 8 inches , 
would be segregated where required by an agency or landowner .  The 
topsoil would be s tored on the outermost edge of the railroad ROW . 
Partial leveling and smoothing of abrupt contours would also be 
performed at this time . 

During the stringing operation , pipe would be brought to the 
construction zone on railroad cars and unloaded by crane along the 
ROW in a continuous line . The pipe required for stream and road 
crossings would be stockpiled near each crossing . The trenching 
operation would involve excavating the ditch by means of a trenching 
machine or mechanical backhoe . The typical trench depth would be 
about 6� feet . Rock-laden areas may require some drilling and 
b lasting . 

If necessary , the p ipe would be bent to compensate for minor 
variations in alignment , and then lined up and welded . The pipe 
would be laid on supports in a continuous line along the side of 
the trench,  and the welding and subsequent inspection performed 
according to Department of Transportation Regulations (Title 49 , 
CFR, DOT , Part 192 - Transportation of Natural and Other Gas by 
Pipeline : Minimum Federal Safety S tandards ) . 

In the p ipe coating operation the pipe would be cleaned and primed 
prior to coating using sideboom trac tors wi th cradles and a traveling 
cleaning and priming machine . After priming , the pipe would be 
coated and wrapped . Sideboom trac tors would again be used to 
apply coal tar , asphal t ,  or other material while asbestos felt and 
heavy kraft paper are simultaneously wound around the pipe . 
Following wrapping , an electronic Holiday detec tor would be used 
to inspec t the coated surface for defects . 

Af ter the p ipe has been coated and inspec ted , it  would be lowered 
into the trench by sideboom crawler tractors with special belt 
slings for handling the coated pipe . The trench would then be 
backfilled with the previously excavated material . Then the 
topsoil would be bulldo zed back over the pipeline area and normal 
contours and drainage restored . Revegetation would be consistent 
with the existing vegetation , except that trees and large bushes  
would not be established . 

Special construction methods required during main-line spread 
construction would include : ( 1 )  tunneling under existing roads , 
highways ,  and railroads ;  ( 2 )  construc tion of temp 'lrary drains 
where existing drains are disturbed ; ( 3 )  excavat " ,  of streambeds 
during low water and timed to avoid fish migratic n and spawning 
periods ; ( 4 )  use of f loating exc:wation equipment to cross the 
Missouri River ; ( 5 )  construc tion around existing structures ; and 
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(6)  relocation of the exis ting telephone cab le and drain system at 
the Snake Creek embankment crossing . 

With the excep tion of the Missouri River crossing , perennial 
s treams would be crossed by excavating from the bank us ing backhoes 
'�r draglines . Some blasting may be required . Crossings would be 
t imed to avoid known periods of flood poten tial and of fish migration 
and spawning . The excavated material would be deposited on either 
the s treambed or adj acen t  banks . The pipe would be buried beneath 
the scour dep th of the s tream to p revent subsequent exposure . 
Streambanks would be restored to their original elevation and 
grade , erosion control s tructures ins talled where necessary , and 
shrubbery planted . 

For the Missouri River crossing , the trench would be opened with 
ei ther a clam shell or dragline mounted on a barge . To ensure 
pipeline integrity during flood periods , the pipe would be concrete
coated and buried 2 to 5 feet below scour dep th . The pipe would 
be ins talled by a set of pulling cables s trung across the river 
and the pipe pulled by winch from a prefabrication area on the 
other side . About 50 days would be required for cons truction 
which would be done during late summer ; this is normally the low 
flow period . 

Af ter cons truction , hydrostatic testing of the pipeline wil l  be 
performed . Sources of hydros tatic tes t water have not yet been 
determined , but a s tudy will  be done prior to construction to 
locate the several suitab le water sources required . Once a section 
of the pipeline has been tes ted , the tes t water would be dis charged 
into natural drainages . 

The SNG output from Phase I of the gasification plant would not 
require compression , so the two compressor stations would not be 
built until Phase II cons truction . Each compressor s tation site 
is planned to enclose 10 acres . These sites have not been specif
ically identified but would be in the vicini ty of Mile 120 in 
McLean County and Mile 240 in Ramsey County , bo th in North Dakota.  

Each compressor station would consist of a small ,  combination office
warehouse and a separate compressor building enclosing a SNG operated 
gas-turbine compressor. 

1 . 5 . 6 . 2 Water Intake and Pipeline 

The raw water intake structure would be located in Lake Sakakawea at 
the west arm of Renner Bay (Figure 1 -20) . The intake would be located 
67 feet below normal pool elevation (Figure 1 -2 1 ) . The submerged 
intake would insure the necessary supply of water at minimum probable 
pool elevat ion . Medium-sized (� inch) fish screens would be provided 
on the intake ; maximum intake velocity would be about 0 . 5 ft/sec . 
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Water would be conveyed by gravity from the offshore intake to an 
onshore pumping s tation . Pumps would be provided to deliver water 
at varying rates depending on plant requirements . Standby pumps 
would be installed to insure the delivery of water at all times . 
The water would be pumped to the plant  via a 42-inch underground 
pipeline , as shown in Figure 1-22 , extending 7 . 6  miles to the 
plant . 

For construction , a precast intake structure would be set in p lace 
and a tunnel extended to it from the pumping facility . Tunnel 
excavation material would be deposited on shore , contoured , and 
seeded with native grasses in accordance with the Corps of Engineers ' 
permit stipulations . The pipeline would be constructed using the 
basic procedure described for the product gas pipeline . 

1 . 5 . 6 . 3  Railroad Spur 

A railroad spur would be constructed generally eastward about 
9 . 0 miles to an existing Truax Traer spur which would require 
upgrading 3 . 1  miles southward to the existing Burlington Northern 
mainline (Figure 1-6) . (The existing spur is not current ly in 
use . ) I t  would be used to bring building materials and equipment 
into the plantsite and export byproducts  for sale . A rail-mounted 
track layer would be used to construct the spur after the initial 
grading by bulldozers . After construction , the ISO-foot ROW would 
grow back to the seminatural weedy vegetation characteristic of 
railroad ROW ' s  in the area . 

During plant construction , rail traffic on the spur is estimated 
at an average of 63 cars /week . During operations , rail traffic 
for the gas ification plant and mine is estimated to average 
39 cars/week , plus 10 cars/week of limestone for the powerplant , 
for a total of 49 cars /week . 

Total construction materials , commodities , consumables , and plant 
equipment required for construction of the gasification plant , 
powerplan t , and mine is estimated at 675 , 000 tons . About 10 percent 
of this (67 , 500 tons)  would be delivered by truck ; the remaining 
90 percent ( 609 , 500 tons ) would be brought in via the rail spur . 

1 . 5 . 7  Maintenance Procedures 

To assure reliability and to meet all Federal and S tate safety 
requirements ,  periodic maintenance is scheduled for all operating 
equipment .  This includes inspection of all high pressure piping 
systems , major equipment ,  rotating equipment ,  and all critical 
operational areas for any abnormalities . Corrosion control would 
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be carried out to insure that no piece o f  operating 
subject to unanticipated excessive corrosion rates . 
p rocedures are also provided to respond to abnormal 

equipment is  
Maintenance 

occurrences . 

The design of each maj or unit  of operating equipment includes 
complete instrumentation and interlocking systems to notify plant 
personnel in the event of equipment malfunction and , where necessary , 
to shut down the plant . In general , rec tifying the problem would 
involve isolating the equipment ,  venting to the flare system ,  
inspecting the equipment ,  and making any necessary repairs .  

During operation o f  the p lant , certain equipment would require 
regular internal inspec tion . These unit s  are isolated , as described 
above , vented to the .flare system ,  purged , and blanked off and 
inspected to determine and report condition of equipment .  

Scheduled maintenance should have no ef fect on plant output since 
cer tain maj or operating equipment is duplicated ( spared ) to prevent 
reduc tion in gas production . The conservative sparing of maj or 
key pieces of equipment in the design of the facility assures the 
reliability of the plant being on-stream for 9 1  percent of the 
year . However , some equipment that is out-of-service would reduce 
gas output during the required period of maintenance .  Presently 
no assumptions can be made as to how much down time. would occur . 

Associated with maintenance and on-stream reliability are the 
safety aspects of the specific chemicals and equipment required 
for production . Defending against human and/ or mechanical error 
is of prime importance in the design and operation of this facility . 
All equipment will be designed for safety and reliability . Adequate 
provision for movement of personnel and equipment in case of 
emergency is incorporated in the conceptual layout of the facility . 
Equipment (pumps , absorbent material , etc . )  would be on hand for 
rapid cleanup o f  accidental spills of oil and other hazardous 
materials . 

The process areas would have detecting devices to forewarn of any 
impending danger in operation . Various temperature , pressure and 
level alarms , and shutdown circuits , known as interlocks , would be 
incorporated to minimize potential hazards . All required vessels 
would have safety relief valves to protect personnel and equipment 
from dangerous buildup of pressure . Any emission f�om the safety 
valves is piped into an emergency relief system which includes 
emergency venting line s .  The products  are piped to a smokeless 
f lare s tack to burn the hydrocarbons to CO2 and ' . .  'ater . All 
equipment containing flammable and potentially hazdrdous materials 
would be electrically grounded . 
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The activities associated with coal handling have been designed to 
maximize safety aspec ts . To prevent spontaneous combustion o f  the 
coal , the dormant or "dead storage " piles are laid down and compacted 
in I-foot layers .  The pile slopes would be a t  maximum to the 
angle of the repose to reduce coal dusting and thereby decrease 
hazards associated with coal dust . All coal handling equipment 
would have suf ficient ventilation and properly grounded collection 
equipment to reduce coal dust explosion ; this equipment would be 
designed and installed in accordance with the Federal Heal th and 
Safety Act o f  1969 . 

Pipelines would be inspected and maintained in accordance with 
standards set forth in 49 CFR 192 by the Office of Pipeline Safety . 
This includes continuous surveillance of facilities , investigation 
of all possible failures , and immediate correction when necessary . 
In addition , pipeline patrols would conduct surface inspections to 
set schedules . 
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2 .  Description of Existing Environment 

The following discussion describes the proj ect area in general and 
the plant-mine site and product pipeline route in detail . The 
water pipeline and railroad spur are closely adj acent to the 
plant-mine site , so the description of the existing environment of 
the plant-mine site would include them also . To avoid duplication , 
only aspects of the product pipeline differing from the plant-mine 
site are covered in detail . 

ANGCGC connnissioned Woodward-Clyde Consultants ,  and Great Lakes 
connnissioned Ecology and Environment ,  Inc . , to study the existing 
environment at and near the plant-mine site and product pipeline 
route , respectively . Much of the fo llowing description is based 
on data from their reports ( 4 ,  14) . Appendix C sunnnarizes the 
environmental studies which have been under taken to assess the 
environmental impacts of the proposed gas ification plant and its 
associated systems . More detailed da ta on some aspects of the 
proposed systems and existing environment are available in the 
repor ts of these studies . 

2 . 1  Physical Environment 

2 . 1 . 1  C limate 

The climate in the area of the proposed proj ect is . semiarid . I t  
i s  a region of c limatic extremes ; summers are hot and winters are 
cold and long . Averages are misleading , for seldom does "average " 
weather actually occur . Instead , weather tends to fluctuate 
widely around the annual averages .  Blizzards and cold waves occur 
every winter . However , most of the annual precipitation occurs in 
the spring and sunnner associated wi th thunderstorm activity which 
can occasional ly deposit large amounts  of rain in a relatively 
shor t time . Normal and extreme precipitation and temperature data 
at Bismarck , North Dakota , are shown in Table 2-1 . 

Precipitation in the area is light , averaging 16 . 16 inches annual ly 
at Bismarck , and 1 7 . 20 inches annually at Beulah . Snowfall is 
moderate ( 38 . 4  inches  annually ) , but has occurred in every month 
except July and August . Extreme snowfall for 1 month was about 
31 inches (March 19 75 and November 1896 ) . The maximum daily 
temperature is greater than 1000 F about once a year and below 00 F 
about 7 days a year . Minimum temperatures are below 00 F about 
51 days per year . 

The preva iling wind direction at the plant-mine site is from the 
northwest . Easterly winds occur wi th the greatest frequency from 
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N I 
N 

Average 
PreciEitation 
( Inches ) 

TemEera ture (F)  

Average Max . 

Average Min . 

Mean 

Highest  
(Year) 

Lowest 
(Year ) 

TABLE 2-1 

PRECIPITATION AND TEMPERATURE DATA FOR BISMARCK , NORTH DAKOTA ( 3 )  

Jan . Feb . March AEril Ma� June Ju1� Aug . SeEt . Oct .  

0 . 44 0 . 43 0 . 78 1 .  22 1 . 97 3 . 40 2 . 19 1 .  73  1 . 19 0 . 85 

19 . 1  24 . 5  35 . 4  54 . 8  67 . 1  75 . 8  84 . 3  83 . 5  71 . 3  60 . 3  

-2 . 8  2 . 4  14 . 7  31 . 1  41 . 7 51 . 8  5 7 . 3  54 . 0  43 . 7  33 . 2  

8 . 2 13 . 5  25 . 1  43 . 0  54 . 4  63 . 8  70 . 8  69 . 2  57 . 5  46 . 8  

60 68 81 92 102 107 114 109 105 95 
1908 1958 1946 1952 1934 1921 1936 1941 1876 1953 

-45 -45 -36 -12 13 30 32 32 10 -10 
1916 1936 1897 1975  1907 1969 1884 1911 1876 1919 

Nov . Dec . Annual 

0 . 59 0 . 36 1 5 . 1 5  

39 . 4  26 . 0  5 3 . 0  

18 . 3  5 . 2  2 9 . 3  

28 . 9  15 . 6  41 . 4  

75 66 114 
19 75 1939 

-29 -43 -45 
1964 196 7 



May to August . The average annual wind speed is 1 1 . 6  mph . Winds 
are strongest in Apr i l ,  averaging 14 . 4  mph and weakes t  in July 
( 10 . 8  mph) . Tornadoes are rare in the area ; the probability that 
one would strike the plant is 0 . 00034 and the mean recurrence 
interval is 2 , 95 0  years ( 4 ,  5 ) . 

2 . 1 . 2 Air 

2 . 1 . 2 . 1 Meteorology 

Meteorological parameters were continuously recorded by an instrument 
p ackage installed near the plant-mine site (Figure 2- 1 ) . Hourly 
averages of wind speed and direction were documented from sensors 
33-feet and 133-feet above-ground . Average annual wind flows for 
2 years data are shown in Figure 2-2 . Comparative data for Williston 
and Bismarck are presented in Appendix D .  Wind flow at all three 
locations was primarily from either the north-west  or the south-
east quadrants . The absence of calms at the Beulah site can be 
partly explained by its  better exposure . 

Temperature inversions considerably reduce the ability of the 
atmosphere to disperse pollutants . Data from 1955 through 1964 
show that inversion conditions exist 24 percent of the time at 
Bismarck . During these t imes , wind speed is usually from the east 
averaging 5 . 7  mph . Inversions are most prevalent during summer 
and least prevalent during the spring . In 3 5  years of record , 
no stagnation las ting more than 4 days has been noted for 
North Dakota (6 ) . 

For air quality purposes , the stability of the air is related to 
stability classes . The frequency of occurrence of the three main 
stability classes at the meteorological station is summarized 
below : 

Vertical Temperature S tability Pasqui11 S tability % Frequency 
Gradient (oC/10Om) Category Class of Occurrence 

-1 . 9  to -1 . 5  Unstable A ,  B ,  C 24 . 5  
-1 . 5  to 0 . 5  Neutral D 28 . 5  

0 . 5  to 4 . 0  S table E ,  F ,  G 47 . 0  

1 /  Based on 7 , 47 7  hours o f  observations from February through 
December 1974 . 
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2 . 1 . 2 . 2  Quality 

a .  Plant-Mine Site 

To obtain data on present ambient air quality , a baseline study 
was conduc ted from June 15 to July 3 1 , 1 974 , at the meteorological 
test s ite.  Measurements  were made of all air contaminants for 
which standards have been established by the North Dakota State 
Department of Health . Tes ts were also made o f  suspended nitrates , 
fluorides , and trace metals (mercury , arsenic ,  molybdenum, selenium , 
lead , beryllium , antimony , and cadmium) ; radionuc1 ides were identified 
by gross alpha and beta radiation. A summary of air quality data 
from o ther North Dakota stations is presented in Appendix D .  

Sulfur Dioxide (S02 ) : Measurements of S02 concentrations were 
made us ing the cou1ometric automated continuous sampler . The 
p ercent frequency of concentration levels are shown in Appendix D 
while Figure 2-3 details levels by date . An additional monitoring 
period was conduc ted (Figure 2-4 ) because o f  a coal fire at a coal 
mine 1 2  miles east of the s tudy area which may have caused unusually 
high S02 levels during the June 15 to July 3 1  tes t period . The 
highes t 24-hour concentration recorded was 156  ug/m3 ( 0 . 06 ppm) , 
which is 60 percent o f  the State standard (see Sect ion 4 . 1 . 2 . 1  for 
Federal and State air standard s ) . The highest I-hour concentration 
was 260 ug/m3 ( 0 . 10 ppm) ; 36 percent of the S tate standard . 
Concentrations decreased during August-Sep tember indicating that 
the June-July readings may have been abnormally high and nonrepre
sentative of the usual ambient background level . 

Su1fation Rate :  Su1 fation rates were obtained us ing lead dioxide 
plates exposed to the air for 30 days . Figure 2-1 shows the 
plant-mine area sampling network. The maximum I -month value was 
about 0 . 20 mg/ 1 00 cm2 /day ; the minimum sample value was less than 
0 . 13  mg/ 1 00 cm2 /day (Appendix D) . None of the stations exceeded 
the S tate reac tive su1 fation rate standard o f  0 . 50 mg/ 1 00 cm2 /day . 
Data from three S tate monitoring stations are included in Append ix D 
for comparison . 

Suspended Particulates ( tape ) : Co-eff icient of haze (COH) , sulfuric 
acid mist (H2S04 ) ,  and hydrogen sulf ide (H2S )  were measured by 
tape samplers . The I-month geometric means for COH calculated 
from data obtained during June and July were 0 . 030 and 0 . 018  
COH/ 1000 linear f eet , respectively . The State s tandard is  0 . 4  
COH/ 1 000 linear f eet . The average H2 S04 concentration ( 3-hour 
samples composited for a 7-day s ingle analysis ) was 9 . 81  ug/m3 , 
which is less than the S tate standard o f  1 2  ug/m3 and 30 ug/m3 , 
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maximum 24- and I-hour concentrations not to be exceeded over 
1 p ercent of the t ime . Of 2 , 042 half-hour samples of H2S ,  only 
1 3  samples showed any concentrations at all . The maximum half-hour 
H2 S concentration was 2 . 1 1  ug/m3 ( 0 . 001 5 ppm) as compared to the 
State st andard of 45 . 0  ug/m3 . 

Suspended Particulates (Hi-Vo l ) : A Weather Measure APS-24 high-volume 
sampler system was used to measure total suspended particulates 
(TSP ) , suspended sulfates , nitrates , fluorides , pH , trace metals , 
and radionuclides . All samples of TSP were below the S tate 
standard ( 1 50 ug/m3 of air , maximum 24-hour concentration no t to 
be exceeded more than once per year) excep t one sample on July 6 
(Figure 2-5 ) . Comparable data for three State stations for 
1 9 72-1974  are shown in Figure 2-6 .  

None o f  four groups o f  2 4  I-hour samples (correc ted to be one 
24-hour sample each)  for suspended sulfates exceeded the S tate 
standard o f  12 ug /m3 (maximum 24-hour concentration no t to be 
exceeded over 1 percent of the t ime ) . A comparison of site readings 
with State data is found in Appendix D .  Nitrate concentrations 
for four 24-hour samples varied from 0 . 33 to 0 . 44 ug/m3 . There 
are no State standards for nitrates or fluorine . Fluorine samples 
at the s ite ranged from . 003 to . 02 2  ug/m3 for four 24-hour samples . 
Results of the pH , t race metals , and radionuclide analyses are 
also shown in Append ix D .  The pH of suspended particulates varied 
from 9 . 2 to 9 . 6 .  Iron ( 1 . 50 ug/m3 ) and copper (0 . 1 1 4  ug/m3 ) were 
the maj or trace metals . Alpha and beta activity was normal for 
the area . 

Dus t fall : The s ite network for sampling dus t fall was shown in 
Figure 2-1 . Data from the site was s imilar to that for Bismarck, 
1 9 72-1 974 (Appendix D) . None of the s tations exceeded the State 
standard of 15 tons /mi2/mo , maximum 3-month average . 

Photochemical Oxidants-Ozone (03) : Ozone concentrations were 
higher than expected (Figure 2-7 ) . The average of all measure
ments was 1 24 ug/m3 ( 0 . 062 ppm) , or 77 . 5  percent of the State 
standard ( 1 60 ug/m3 ) .  Nearly 23  percent of the I -hour concen
trations exceeded the standard with a daily I-hour maximum average 
of 1 72 ug/m3 ( 0 . 08 6 ppm) . There is no obvious explanation as to 
why these concentrations were high . 

Carbon Monoxide (CO) : Measurements at the test s ite showed the 
maximum I-hour concentration of CO to be 0 . 1 1  mg/m3 (0 . 1  ppm) , 
which is only 0 . 3 percent  of the State s tandard . The maximum 
8-hour concentration was 0 . 90 mg/m3 (0 . 08 ppm) , or 0 . 9 percent of 
the S tate standard . 
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Hydrocarbons (He) : The maximum 3-hour average 
hydrocarbons was 55 . 6  ug/m3 (0 . 08 ppm) (Figure 
of the State standard of 160 ug /m3 (0 . 24 ppm) . 
other 3-hour maximum of 53 . 3  ug /m3 (0 . 08 ppm) . 
value exceeded 33 . 4  ug/m3 (0 . 05 ppm) . 

concentrat ion of 
2-8 ) . or 34 . 8  percent 

Except for one 
no other 3-hour 

Ni trogen Dioxide (N02 ) :  Of the 1 , 06 7  I-hour averaged observat ions 
of N02 concentrations , 99 . 7  percent . was equal to or less than 
20 percent o f  the S tate standard of 200 ug/m3 I-hour concentrat ion 
not to be exceeded over 1 percent of the time (Figure 2-9 ) . Only 
3 hours ( 0 . 3 percent) exceeded concentrat ions of 40 ug/m3 ( 0 . 02 ppm) . 

b .  Product Pipeline 

The general climate and exis ting air qual ity along the proposed 
product pipeline rout e are essentially the same as that described 
for the plant-mine site . Excep tions to this are locali zed . minor 
deteriorat ions in air quality near small populat ion centers and 
locally high concentrat ions of part iculates , S02 ' and N02 near the 
two steam-electric powerplants between Stanton and Washburn , 
North Dakota . 
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2 . 1 . 2 . 3  Noise 

Figure 2 - 9  
HOURLY AVERAGE CONCENTRATION ( ppm) 

N ITROG E N  D I O X I D E  CONC EN· 
TRATIONS: M ETEOROLOGICAL 
TEST SITE F ROM 16 JUN E 
TH ROUGH 31 JU LY, 1974 

To def ine existing noise levels , an ambient noise survey was 
conducted around the proposed plant-mine site June 28 through 
July 2 ,  1974 . Points on the site boundary and at the nearest 
residences were monitored throughout the day and night for 2 weekdays 
and 2 weekend days to determine existing sound levels (Figure 2-10) . 
There were no significant dif ferences in noise levels between the 
four points monitored . The primary reason for this homogeneity of  
noise levels is an almost complete lack of human inf luence . 
Though differences in noise levels between the weekend and week-
days did exis t ,  observations of the noise survey members indicated 
the changes were due to varying meteorological conditions rather 
than human activity . The most signif icant meteoro logica l parameter 
in terms of noise level s at the site was wind speed (Figure 2-11 ) . 

The quality of  the present sound environment was determined by 
comparing the 24-hour 190 , 150 , and 110 decile values ( see Glossary ) 
with limits proposed by HUD for potential housing development 
sites . The comparison (Figure 2-12 )  showed all levels to be 
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"clearly acceptable" except the LIO level for the first 2 days 
when wind speed was highest . At these times the LIO level was in 
the "normally acceptable" category . 

Existing noise levels along the proposed produc t pipeline route 
are typical of rural areas where natural background level s are 
produced by wind and animals , and man-made noise is generally 
daytime , nonpersistent no ise . The proposed route is mostly along 
existing railroad right-of-way (ROW) so that ambient noise levels 
will be fairly high when a train passes . Several highways also 
parallel the route so occasional high ambient level s occur asso
ciated with combined railroad and highway traffic (as high as 
90 dBA) (14 ) . 

2 . 1 . 2 . 4  Odor 

The odor survey program at the plant-mine site was conduc ted by 
nine persons selected without regard to training or sensitivity to 
duplicate the average response of the general public . Three of 
the nine members performed each odor measurement on a semiro tat ional 
basis depending on availability . 

The survey, conducted over a 10-week period , consisted of 30 sets 
o f  measurements wi th each se t containing 1 measurement upwind and 
1 downwind o f  the site . Monitoring locations were selected to 
permit this as much as possible while still encircling the site 
(Figure 2-13 ) . The results indicate no odor was de tectable at  a 
dilut ion to threshold ra tio (nI T) greater than 1 . 5  during the 
survey period . The few odors which were detec ted were all at low 
concentrations wi th nIT rat ios of 1 or 1 . 5 ,  and were typical of 
odors present in a clean , nonpolluted farming environment . The 
odors were no t detected in any particular locat ion but were 
sca t tered and closely assoc iated wi th their source . The smell of 
dust was evident near the unpaved roads , hay near freshly cut hay 
field s ,  and cow manure near a small pond where cattle drank . The 
typically moderate to high winds tend to disperse odors and prevent 
any degree of concentration . 

2 . 1 . 3 Water 

2 . 1 . 3 . 1 Hydrology 

The plant-mine hydrologic itnpac t area includes the proposed 
plant-mine site and those adj acent areas in which water occur-
rences may be altered in any way by the intended ac tion (Figure 2-14 ) . 
The southern port ion of the impact area is encompassed by the 
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Lower Spring Creek-Upper Knife River drainage basin while the 
northern por tion is part of the basin directly contributing runoff 
to Lake Sakakawea . Some interior drainage also takes place through 
localized topographic depressions . The most imposing physiographic 
feature of the study area is the Beulah Trench , a typical glac ially 
carved valley which winds its way from Beaver Creek Bay , through 
the proposed plant s i t e ,  to a point about 4 miles north of Beulah 
where it divides and continues eas tward toward Hazen and westward 
toward Zap (Figure 2-14 ) . Because the trench actually divides the 
plant-mine site , it plays a significant role in this report . In 
the vicinity of Sec tion 1 1 ,  T .  145  N . , R .  88 W . , Beulah Trench is 
intersected by the Krem Moraine and an eastward trending surface 
water drainage divide follows the peak of the deposit and coincides 
with its s trike . Nor th of the divide ,  runoff flows northward 
toward Lake Sakakawea ; south of the divide , runoff flows southward 
toward Spring Creek and the Kni fe River . 

Figure 2- 1 4  SUB-BASINS A N D  D RA I N AGES 
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a .  Watershed Divisions 

Antelope Creek Basin - West  Tributary : The west  tributary of 
Antelope Creek drains a narrow , elongated basin 44 . 5  mi 2 in area 
including large portions of the proposed mine . The main channel 
is 1 9 . 8  miles long and is fed by numerous small tributaries . The 
stream is intermittent and retains standing or ponded water much 
of the year . The channel is winding to convoluted and its average 
slope is 25 ft /mile . Maximum channel width is about 50 feet . 
Sediment s charac teristic of the channel include alluvium varying 
from clay size particles to boulders ,  organic matter , and debris . 
Fine-grained alluvium is predominant and bank and bot tom vegetation 
is common . 

Antelope Creek Basin - East  Tributary : The east tributary of 
Antelope Creek drains a broad area covering parts  of the proposed 
eas tern mine site . Total area of the basin is 5 1 . 3  mi2 . The main 
channel is 20 . 3  miles long and is fed by four maj or tributaries . 
Like the west tributary of Antelope Creek , the east  tributary is 
intermittent , winding to convoluted , and its average slope is 
about 12 . 5  ft/mile . The eas t tributary of Antelope Creek is 
impounded by S chramm Dam near Hazen which is primarily a recreation 
dam , but also provides for some flood control . Channel sediment 
characteristics of Antelope Creek east  tributary are similar to 
those of the west  tributary . 

Upper Spring Creek Basin : Spring Creek is a maj or stream in the 
s tudy area . Upper Spring Creek Basin is that portion of the 
Spring Creek Basin upstream of the mine area into which no drain
age from the mine site flows . The downstream limit of this basin 
has been placed at the U . S .  Geological Survey (USGS ) gage near 
Zap . The drainage area at this point is 549 mi2 . The maximum 
discharge at the gage (Table 2-2 )  for the period of record (March 
to September 1924 , October 1945 to current year ) was 6 , 1 3 0  cfs , 
while , at times , there has been no flow . Flow from this point is 
mixed with runof f  from the proposed mine area into Spring Creek 
and the Knife River . 

Lower Spring Creek - Upper Knife River Basin : The Knife River is 
also a maj or stream in the study area . Spring Creek j oins the 
Knife River in Sect ion 35 , T .  1 44 N . , R .  88 W .  The Lower Spring 
Creek - Upper Kni fe River Basin is the area between the USGS gage 
on Spring Creek near Zap , and Antelope Creek . A USGS gage is 
located j ust  upstream from the conf luence of Antc> l c-pe Creek and 
the Kni fe River near Hazen . The drainage areA a ,  , nis point is 
approximately 2 , 240 mi2 . Maximum discharge during the period of 
record (Table 2-2 ) was 35 , 300 cfs , while no flow was recorded at 
times . 
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TABLE 2-2 
PEAK DISCHARGE HISTORY NEAR PROPOSED MINE 

Maximum Flood 
Discharge 

Gaging S tation 

Knife River Near 
Golden Valley 

Spring Creek 
at Zap 

Knif e River at 
Hazen 

Period of 
Record 

1 903-Present 

1 924 , 1947-
Present 

1 928-33 , 1937-

Date 

Mar . 26 , 27 , 
1 943 

Apr . 2 ,  1 952 

Gage 
Height 
(feet) 

26 . 7  

20 . 03 

Present June 24 , i966 26 . 3  

Sources : USGS Water Supply Paper # 1679 , 1 966 . 

CFS 

1 1  , 500 

6 , 130 

3 5 , 300 

Recurrence 
Interval 

(years) 

2 1 . 0  

1 6  

50 

Personal Communication with USGS Office , Bismarck, N . D . , 1 9 74 

A portion of the Lower Spring Creek - Upper Knif e River Basin 
north of Spring Creek and the Knife River is of impor tance because 
it includes a portion of the proposed mine site . This part of the 
mine site would drain direc tly to Spr ing Creek and eventually to 
the Knif e River . 

Lake Sakakawea Bas in : North of the Antelope Creek Bas in , runoff 
drains to Lake Sakakawea . About half of the eastern mine area 
currently drains to the Lake . Dendritic drainage systems in these 
areas flow into Beaver Creek Bay near the Hil le S tate Game Management 
Area . Channels are well developed , though flow is intermittent , 
and they retain standing or ponded water much of the year . The 
convoluted channels are charac terized by alluvium and grass . 

b .  Surface Water 

Current Use :  Table 2-3 lists the quantit ies of surface water used 
in Mercer County between 1969 and 1 9 73 . The greatest quantity of 
water was withdrawn from the Missour i River for industrial use . 
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Only 1 , 650 acre-feet of the 244 , 650 withdrawn for indus trial use 
was for consumptive use ; most  was used for once through cooling 
systems at coal-fired powerp1ants near Stanton . The only surface 
water withdrawn for municipal use was at Pick City j ust wes t  of 
the Garrison Dam . Substantial quantities of water were withdrawn 
for irrigat ion purposes . 

TABLE 2-3 

SU RFACE WATER USE ( I N  ACRE-FEET PER YEAR)  IN M E RCER COUNTY 

Use 
Cate2°ry 1969 1970 19 71 1972 197 3 Avera2e 

Industrial 244 , 650 244, 650 244 , 6 50 244, 650 244, 650 244 , 650 

Municipal 5 . 9  6 . 2 7 . 3  6 . 0  8 . 0 6. 7 

Irrigation 2 , 996 2 , 49 5  2 , 372 1 , 563 2 , 393 2 , 364 

Stock 781 825 887 94 3 1 , 015 890 

TOTALS 248 , 43 2 . 9  247 , 976 . 2  247 , 916 . 3  247 , 162 248 , 066 247 , 910 

Compiled by : WOodward-Envicon, Inc . 1974 � . 

Runoff : To evaluate the potential effects of drainage from the 
plant-mine site , surface water stations were established on 
tributaries within the s'tudy area (Figure 2-15 ) . Anticipated mean 
monthly runof f values are shown in Table 2-4 . Total calculated 
runoff from the tributaries draining the plant-mine site averages 
7 , 892 acre-feet/year (or about 1 inch of precipitation over the 
entire area ) . Most ( 77 percent)  of the annual runo ff occurs 
during the March, April , and May snow melt . The June , July , and 
August storm . runoff ( 1 5  percent ) is sporadic flow occurring during 
and shortly after heavy rains . F1Qod magnitudes for various 
recurrence intervals were estimated , using regional flood fre
quency curves , for ungaged surface water sites in the impac t  area 
(Table 2-5 ) • 
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TABLE 2 - 5  

ESTIMATES O F  FLOOD MAGN ITUDES I N  T H E  STUDY AREA BASED ON 

U.S. G EOLOGICAL SU RV EY FLOOD·F R EQUENCY C U RV ES 

Surface Mean ears 
Water Annual 

(cfs)  
2 Discharge 

Site l _ Flood (ets) 

S191 500 60 425 960 1 , 375 2 , 065 

S20C 400 48 340 768 1 , 100 1 , 625 

S21I 450 54 383 864 1 , 238 1 , 859 

S32I 550 66 467 1 , 056 1 , 37 5  2 , 271 

S35G 180 22 153 346 495 743 

S08C 290 35 247 557 797 1 , 198 

S07C 300 36 255 576 855 1 , 239 

S40S 430 52 366 826 1 , 1 83 1 , 776 

S33I 1 , 900 228 1 , 615 3 , 648 5 , 225 7 , 847 

S34F 3 , 400 408 2 , 890 6 , 528 9 , 350 14, 042 

S37U 4 , 400 3 528 3 , 740 8, 448 1 2, 100 1 8 , 172 

S42U 1 , 8004 216 1 , 5 30 3 , 456 4 , 950 7 , 434 

lStations with drainage basins less than 10 mi 2 have been exc luded . 

2Defined as a flood having a recurrence interval of 2 . 3 3  years in the 
annual flood series . 

3
calculated value = 4 , 300 cfs. 

4calculated value = 1 , 850 cfs . 

Source : Woodward-Envicon, Inc . Analysis , 1974 . 

USGS Water Supply Paper # 1679, 1966. 

Three dams , Garrison, Col t ,  and Schramm , are the largest  control 
struc tures af fecting the study area . Most  of the smaller control 
structures in the area are earthen dams or roadways . Many residents 
have impounded water in streams transec ting their property . 
Consequently , runoff  at the surface water stations is probably 
lower than the calculated values (Table 2-4 ) .  

Soil Storage : Figure 2-16 de tails the general soil drainage 
characteristics of the plant-mine study area (defined in Figure 2-14 ) . 
Numerous shal low depr essions dot the study area and retain ponds 
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o f  water during cer tain times of the year . Total surface area of 
these potholes is  about 640 acres . For a maximum infiltration 
rate of 0 . 0 1 feet /day ( 7 ) , and 10  months /year , the cont ribution to 
recharge of the underlying aqui fers of these potholes would be 
about 1 , 900 acre-feet /year . 

Figure 2 - 16 

1],,'::, ' ExcesSlve!y dralned 

- - :- Excessively dramed to well drained 

" " '. :. Wet! dramed 

Somewhat poorly drained to poorly drained 

High surface runoff 

G E N E R A L I Z E D  SOI L DRAI NAGE CHARAC T E R ISTICS 

Produc t Pipeline : The proposed product pipeline crosses parts of 
two maj or drainage systems ; the Missouri River and the Hudson Bay 
drainages . The drainages and their subbas ins are shown in Figure 2-1 7 .  
Natural s treamf lows range from dry or nearly dry conditions in 
late summer to flood stage during the spring thaw and occasional 
intense summer showers . However , an extensive reservoir system 
regulates st reamflows on the maj or r ivers , with the exc ept ion of  
the main s t em of the Red River of  the North . Whereas large 
ext remes in runoff can occur , average annual runo ff is rela tive ly 
small ; ranging from one-fourth of an inch in portions of the 
Devils Lake subbasin up to about 2 inches near Red Lake , Minnesota 
( 15 , 1 6 ) . 
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• ADAPTED FRO": U. S. DEPARTMENT OF INTERIOR. WATER ATLAS OF THE UNITED 9TATES 



The principal waterways crossed by the proposed route are shown in 
Figure 2-1 8 .  On the Missouri River Basin the Kni fe River would be 
crossed east of Hazen j ust  above the mouth of Antelope Creek , and 
the Missouri River would be crossed above Washburn . In the Hudson 
Bay drainage system the maj or rivers crossed include the Big Coulee , 
various branches of the Forest  River , the Marias River , the 
Red River of the North,  and the Snake River . 

In all , 86 water crossings are pro j ected along the pipeline route 
(Table 2- 6 ) . These crossings are tabulated in Table 2-7 .  Group 
classifi�ations in Table 2- 7 are defined in Table 2-6 ;  best use 
classifications are r elated to water quality standards .  Flow data 
for most  maj or streams ar e available (1 n and need not be  detailed 
here.  

TAB L E  2-6 
CU MULAT I VE TABU LAT I ON O F  PROPOSED PIPE L I N E  WAT E R  CROSSI NGS 

GROUP DESIGNATED GROUP TYPES 

I D R A I NAG E D ITCHES AND/OR CANALS 

" INT E RM ITTENT STR EAMS 

'" I NT E RM ITTENT POTHOLE LA KES 

IV PE R ENN I A L  POTHO L E  LAKES 

V R IVERS AND C R E E KS 

VI MAJOR R IVERS 

VII  MAJOR LAKES AND/OR IMPOUNDM ENTS 

TOTA L 

-INCLUDES 4 CROSSINGS OF THE SNA KE R IVER. 

c .  Ground Water 

NUMB E R (S) 

1 
38 
27 

5 

10 
2 

3 

86-

Current Use : Table 2- 8 lists the amount of ground water withdrawn 
for various uses in Mercer County during 1 969 through 1 9 7 3 . Most  
ground water is  withdrawn for  domestic and s tock use  from private 
wells throughout the county . The towns of Beulah , Hazen , Zap , and 
Golden Valley have municipal water supply wells for which statis tics 
are lis ted in Table 2- 9 .  
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Figure 2-18 MAJOR WATERWAYS IN THE PRO.IECT REGION 
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TABLE 2 - 7 
P I PE LI N E WATER CROSSI NGS - PROPOSED ROUT E 

NORTH DAKOTA 
COUNTY AND CROSSINGS GROUP BEST USE CLASSIFICATION 

MERCER 

2 TR IBUTARIES, ANTE lOPE CREEK I I  NC-

KN I F E  R IVER V CLASS I I  

KINNEMAN CREEK I I  NC 

ALD E R I N  CREEK I I  N C  

UNNAMED TR IBUTARY, MISSOU R I  R IVER I I  NC 

OLIVER 

4 UNNAMED TR IBUTAR IES 

MISSOUR I R IVER I I  NC 

MISSOUR I R IVE R V I  CLASS I 

MC LEAN 

BUF FALO CREEK I I  NC 

3 POTHOLES IV NC 

WO LF CREEK I I  NC 

LAKE SAKAKAWEA VI I  CLASS I 

LAKE AUDUBON VI I  CLASS I 

UNNAMED TRIBUTARY, LAKE SAKAKAWEA I I  NC 

BA Y OF LAKE SAKAKAWEA VI I  CLASS I 

POTHO L E  LAK E  IV NC 

4 POTHO LES I I I  N C  

WARD 

POTHOLE LAK E  I I I  NC 

UNNAMED TR IBUTARY I I  N C  

Me LEAN 

4 POTHOLE LAKES I I I  NC 

MC HENRY 

UNNAMED TR IBUTAR Y, W INTER ING R IVER I I  N C  

Me LEAN 

3 UN NAMED TR IBUTAR I ES, COTTONWOOD LAK E I I  NC 

SHER IDAN 

UNNAMED TR IBUTARY FROM MOESNE R  LAKE I I  NC 

POTHO LE LAKE I I I  NC 

Me HEN R Y  

2 UNNAMED TR IBUTA R I ES, AYLMER LAKE I I  N C  

PIERCE 

TR IBUTARY OF K ILGOR E  LAKE I I  NC 

POTHOLE LAKE IV NC 

POTHOLE LAK E  I I I  NC 

TR IBUTARY SMALL R ESERVO IR I I  NC 

3 POTHO LE LAKES I I I  NC 

-NC - NON-CLASSI F IED 
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TABLE 2 - 7 (Continued) 

PIPELINE WATER CROSSI NGS - PROPOSED ROUTE 

NORTH DAKOTA (Continued) 
COUNTY AND CROSSINGS GROUP BEST USE CLASSIFICATION 

BENSON 

UNNAMED TRIBUTARY, CRANBERRY LAKE II NC 

TR IBUTARY, BIG COULEE II NC 

3 POTHOLE LAKES I I I  NC 

2 TR IBUTARIES, DEVILS LAKE II NC 

MARSH I I I  NC 

BIG COULEE V NC 

POTHOLE LAKE I I I  N C  

RAMSEY 

TR IBUTARY, 6 M I LE BAY II  NC 

6 POTHOLE LAKES I I I  NC 

NELSON 

3 POTHOLE LAKES I II NC 

MIDDLE BRANCH FOREST R IVER II NC 

2 TRIBUTARIES, SOUTH BRANCH , FOREST RIVER II NC 

GRAND FORKS 

2 TR IBUTARIES, SOUTH BRANCH, FOREST R IVER I I  NC 

WALSH 

MIDDLE BRANCH, FOREST RIVER V NC 

NORTH BRANCH, FOREST RIVER V CLASS I I I  

2 TR IBUTARIES, FOREST RIVER I I  NC 

FOREST R IVER V CLASS II  

2 TRIBUTARIES, ARDOCH LAKE II  NC 

MARAIS R IVER V NC 

RED RIVER OF THE NORTH VI CLASS I 

MINNESOTA 
COUNTY AND CROSSINGS GROUP BEST USE CLASSIF ICATION 

MARSHALL 

RED R IVER OF THE NORTH VI CLASSES 1C, 2C, & 3B 
TRIBUTARY, SNAKE R IVER I I  UNCLASSIFIED 

4 CROSSINGS, SNAKE RIVER V CLASSES 28, 3C, & 4A 
TR IBUTARY CANAL, MIDDLE RIVER I UNCLASSIFIED 
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-----------------------------------------------

TABLE 2 - 8  

GROUNDWATER USE UN ACRE·FEET/YEARI IN MERCER COUNTY 

.. � !!!! !!!2. 1!.!!. !.!.!! !!.!! Ayer". 

Indwlt.,dal '0' '0' '0' '0' '0' '0' 
*mieLpal ,,, ". M' >0, 32' 291 
o....Ue , .. , .. '79 '79 , .. '82 
1_ m 'so ,.. ... ." 302 

........ ... 923 tt, to. 1029 ... 

calelllaUdi brt �"'10011. lac. 19'74. 

TABLE 2-9 

MUNICIPAL WELLS IN MERCER COUNTY 

Location Munic:1pal1 ty Well Casinq Depth to Date 
Itovnshie:rang.-s�ctionl DeJ2$;h Ifeet) Oia. lin. !  lst Perforation (feet' � Aquifilr. 

I 
144/88/25AD2 Beulah 153 8 --��. 1953 Sentinel Butte 

144/88/2SCA Beulah 114 10 1961 Out_sh 

144/88/25CCA Beulah 46 1952 

144/88/2SCO Beulah 126 1961 OUtwash 

144/86/18ADA2 Hazee 69 12 59 194<1 OUtvaah 

144/86/18ADA3 Hazen 65 1944 OUtwash 

144/86/18ADA4 Hazen 1964 OUt_sh 

144/89/14CDD zap 1281 1249 1969 Hell creek - Pox HUls 

144/90/150B Golden Valley .1325 6 1275 1968 Hell creek - Fox HUls 

Source: North Dakota Geo1oqica1 Survey, Bulletin '56, Part II, 1970. 
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Geohydrology : Table 2-10 presents a s tratigraphic column of the 
uni ts in the study area which make up maj or aquifers , and shows 
various aquifer characterist ics . The Fox Hills formation of 
Cretaceous age is the oldest unit that supplies water to wells in 
the area . Deeper units have not been tapped to date .  The permeable 
sands and s andstones of Cretaceous and Paleocene age make up the 
princip le aquifers in the area ; Paleocene lignite  deposits make up 
the lesser aquifers . (Lesser aquifers yield less water than 
principle aquifers . )  In addition , small areas of perched water 
occur locally in near-surface sediments .  The most  s ignificant 
water bearing strata are the glacial and fluvial sands and gravels 
in the Beulah Trench . Wells into these sed iments exhib it large 
yields of relatively good quality water . 

Wells and Springs : An inventory of wells and springs in the 
impact area is summar ized in App endix E .  In addition, well  points 
and casing were installed in 1 3  coal boreholes . These wells are 
in , j ust  below, and j ust above the Beulah-Zap bed , and within the . 
lower seams . The wells selected for ground-water studies are 
shown in Figure 2-19 . 

Figures 2-20 and 2-21 show historic water levels ( 1966- 1969 )  and 
f low patterns in aquif ers in the study area . The cone of depression 
in the potent iometr ic surface of the Fox Hills - Basal Hell Creek 
aquifer is reportedly due to an es timated withdrawal of 0 . 5  mgd 
flowing from wells t apping the aquifer (8 ) . 

Figures 2-22 and 2-23 show ground-water level data obtained during 
the inventory and baseline survey . It is apparent that a ground
water divide exists in Beulah Trench a few miles south of Beaver 
Creek Bay ( 1 865 . 8  water level ) .  Figure 2-24 presents hydrographs 
of  selected wells in the s tudy area . The wells , located near Lake 
Sakakawea , Beulah Trench , Beulah , and Hazen , p enetrate outwash 
aquifers (water table and artesian ) , lignite aquife.:s , and the Fox 
Hills - Basal Hell Creek aquifer . The water level declines in 
three wel ls (Hazen , northwest of Hazen , and south of Beulah) may 
be associated with their location in the areas of development and 
municipal ground-water use . 

The relationship of water levels in wells near Lake Sakakawea to 
s torage in the lake shows the ef fect that s torage has on the total 
ground-water regime . A water level reading taken in 1 46-88- 1 0DDC 
during July 1 95 1 , prior to the onset of storage in the lake (November 
1 953) , indicates that the water level was more than 20 feet below 
what i t  was in 1967 . 
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TABLE 2 - 10 

STRATIGRAPHY AND PHYSICAL PARAMETERS OF AQU I FERS OCCU R RING IN THE STUDY AREA 

GroUp or oo..inant 
Syat. !!ill! ro�tion Litholosy � 

1I01ocen. "-.bh Silt, clay " Antelope Creek 
Quaternary Pleistocene .... end 

COleharbor sandy loa., Alluvial - aU 
.and " flravel per_tera 

variable -

Eocene Golden valley Clay, sand- ----------.-
atone " 
lia�it. 

Sentinel Butte Shoal., clay, 
Tertiary .. netatone " 

Fort li9nite Tonque River -
Paleocene Union Ton91M River Shale, .... - Sentinel Butte -

Croup atOne " 
Hanit. 

Cannonball- Marine &and-
Ludlow atone " ehale 

Upper HeU Cr .. k -

Hell Creek Continental 
Lover cannonball -

Sandstone " 
Ludlow -

Cretaceous ahale 
Montana Fox Hills Marine UM- Fox HiUa - k .. 1 

Group atone ' shaI_ Hell Creek 

Source: IIorth Dakota GeolQ9ical Survey Bulletin 56 - Part. I and I I I ,  1973. 
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Data on springs indicate that total discharge from measured 
springs was about 8 . 26 gpm (or a total discharge of about 

:1\ " 

2 . 2  acre-feet )  during May and June . This represents only a 
portion of total spring discharge in the study area as numerous 
o ther springs and seeps are known to occur . Many residents pipe 
these springs into stock watering troughs . Springs occur along 
the slopes of Beulah Trench and in the stream channels adj acent 
and perpendicular to the trench where water-bearing Sentinel Butte 
sediments are exposed . Such springs are intermittent , and their 
f low rates are proportional to water levels in the sediments . 
Surface d ischarge of water from localized alluvial aquifers a lso 
occurs intermittently in a number of locations . 

Recharge, Movement ,  and Discharge : The Antelope Creek aquifer is 
composed of permeable , glaciofluvial sand and gravel deposits 
which extend from Lake Sakakawea to its confluence with the 
Knife River aquifer near Hazen . Sandy silts and clays serve as 
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confining layers . The aquifer is less than 1 mile wide , about 
250  feet thick , and about 18 miles long . Water from the aquifer 
is used for irrigation . Precipitation is a significant source of 
recharge . Ground-water out flow from Beulah Trench is estimated to 
be about 1 . 1  acre-feet/day (Figure 2-23 ) ,  which is probably 
conservative because if net recharge is 1 inch per year , inflow 
would exceed out flow by more than seven times . 

Water is contained wi thin numerous aquifers in the Sentinel Butte  
and Tongue River formations including permeable units o f  sand , 
sandstone , and fractured lignit e .  Each o f  the two format ions 
attains a maximum thickness of about 500 feet in Mercer County . 
Water levels in the Tongue River-Sentinel Butte aquifers are 
s imilar to , but more gently sloping than, the topography of the 
water-bearing bed s .  In areas where artesian conditions exist , 
pressures are generally low as are yields o f  wells penetrating the 
aquifers . The baseline inventory indicated that lignites in the 
study area are not totally saturated and that water contained in 
them is commonly under water-table (nonartesian ) conditions . 
Generalized cross sec tions of wells installed in coal boreholes 
are shown in Figures 2-25 and 2-26 . Saturated thickness o f  the 
lignites ranges from 0- 18 feet . Inj ection tests of wells G09W and 
G 1 6W yielded transmissivity values of about 10 to 350 gpd/ foot . 
The average saturated thickness o f  the Beulah-Zap bed was es timated 
to be about 4 feet ; however , even if a thickness of 9 feet is 
assumed , flow of water through a cross section of the aquifer 
parallel to a water level contour would be less than 0 . 01 gpm/linear 
foot of cross section . Considering the case where G26W penetrates 
a water-bearing silty , clayey sand unit in the Sent inel But te with 
a water level at 1977 . 4  feet (above msl )  and G25W penetrates 
water-bearing lignite with a water level of 1 91� . 1 feet , downward 
leakage of the sand to the lignite  (assuming a hydraulic  conduc tivi ty 
of 0 . 134 feet /day) is about 0 . 2  gpd /feet 2 • 

The low leakage rate in to and out of lignite units  from adjacent 
aquifers is believed to hold true for mos t  of the impact area 
because of thick clays that separate the permeable units . The 
percentage of impermeable units in the overburden o f  the Beulah
Zap bed , calculated from stratigraphic logs of the 32 boreholes , 
ranges from 49 to 100 percent , averaging 88 percent . The strata 
between the Beulah-Zap bed and the lower seams is comprised o f  
impermeable clays . No aquifers or potential aquifers have been 
identified between these horizons . 

The overburden o f  the Beuiah-Zap bed contains an average aggregate 
thickness o f  about 14 feet of permeable units , some o f  which may 
function as minor aquifers . Applying appropriate porosity values 
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to the various lithic units , the total potential water content of 
permeable overburden averages about 4 feet/unit area . In many 
parts of the study area , no saturated permeable beds exist above 
the Beulah-Zap seam ; therefore , actual water content of permeable 
overburden may be less than half the potential . Impermeable 
portions of the overburden contain water but do not function 
as aquifers . Clays frequently exhibit a water content of 20-30 percent 
of weight ; however , this water is held in pore space and moves a t  
extremely slow rates . Permeability of a slightly silty clay 
sample from Beulah Trench was calcula ted from compaction data to 
equal 0 . 34 feet/day . Depending on silt and sand content , permeability 
values of clay unit s may range from about 0 . 1  to over 10  feet /day . 
The impermeable character o f  the overburden and its low leakage 
rates , coupled with the semiarid climate of the area , suggest  a 
l ow water content for the Tongue River-Sentinel But te aquifers . 

The average thickness of the Beulah-Zap bed within the mine area 
is 14 feet . If the bed were to tally saturated throughout , it 
would contain about 3 feet of water per unit  area . Wells for 
which strat igraphic data is available , however , indicate that 
saturation of the Beulah-Zap bed is highly variable , but averages 
about 1 foot/unit area . Some of the water in the Beulah-Zap bed 
slowly leaks downward through thick clays into lower seams . Since 
these seams are thin and contained by clays , their hydrologic 
characteristics are not significant enough to classify them as 
aquifers . 

The upper Hell Creek-lower Cannonball-Ludlow aquifer underlies all 
of the study area and is composed of fine-�a ined sands tones . 
These sands tones lie near the formational boundary , and are 
underlain and overlain by continental siltstones , clays tones , and 
a few thin beds o f  carbonaceous shale . Water from the aquifer is 
used for domestic and stock purposes . 

The Fox Hills-Basal  Hell Creek aquifer also underlies the entire 
study area . Water producing beds are sandstones of the upper Fox 
Hills and lower Hell Creek formations . Water from this aquifer is 
used for municipa l ,  domes tic , ' and stock purposes . Water age data 
indicates that recharge takes place very slowly . This is in part 
a function of the depth of the aquifer as well a s  its distance 
from recharge areas where it is at or near the surface . 

Figures 2-2 7 ,  2-28 , and 2-29 present the relationships between 
aquifers . Water from the Fox Hills-Basal Hell Creek aquifer moves 
upward to recharge the upper Hell Creek-lower Cannonball-Ludlow 
aquifer . Although the Tongue River-Sentinel Butte aquifers are 
primarily recharged by infiltration o f  rainfall and snowmelt ,  head 
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relationships indicate that some recharge from the deeper high 
pressure aquifers also takes place . In addition,  both recharge 
from and discharge to the Antelope Creek aquifer takes place . 
Water from Lake Sakakawea enters the Antelope Creek aqui fer when 
the lake is a t  a maximum elevation ( 1 , 850 fee t )  and percolates  
southward to  the  Knife  River Valley near Hazen ( 8 ) . Alluvial 
aquifers fed by precipitation serve as local recharge sources to 
underlying aquifers . Local and regional recharge and discharge 
and the seasonal fluctuations thereof are largely contingent upon 
the cumulative effec ts  of climatological conditions . During the 
months when temperatures are below zero and all  precipitation is 
frozen , no surface water infil tration to aquifers occurs . 

Deep-Well Dispo sal : A deep-well feasibility s tudy conduc ted by 
Woodward-Clyde Consultants (98 ) evaluated hydrologic and geophysical 
subsurface conditions beneath the plantsite  vicinity . Data were 
derived from 5 deep wells in Mercer County , 10 in Dunn County , 4 
in McLean County,  and 5 in Oliver County . 
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Based on the above evaluations , the Dako ta , Minnelusa , and Kibbey 
formations were each found to be a potential inj ection zone . 
Pertinent da ta regarding these zones are : 

Dakota Minnelusa Kibbey 

Dep th to top of zone ( f t )  4 , 350 5 , 905 6 , 650 
Thickness ( f t )  

Upper Confining Layer 255 155 125  
Inj ection Zone 400 175  170  
Lower Conf ining Layer 200 125 125 

Ef fective Thickness  of I . Z .  ( f t )  250 100 60 
Average Porosity ( % )  26 22 12 
Water Quality (ppm TDS - NaC1 

Equivalent ) 5 , 000-7 , 500 150 , 000 150 , 000 

The zone selected for the inj ection of 220 gpm of inorganic brine 
from the plant was the Minnelusa zone o f  the Absaroka sequence 
(Figure 2-30 ) . The zone is about 4 , 000 feet below the closest 
freshwater aquif er and the quality of the water in the zone is 
already quite salty. The Dako ta zone would have been the preferred 
reservoir excep t that its use as a ground-water source 180 miles 
east of the p1ants ite renders it institut ionally undesirable as 
the receiving formation . 

Product Pipeline : The only aquifer o f  importance to the product 
pipeline is in the basal Cretaceous sands in the bed of extinc t Lake 
Agassiz in the Red Valley . Ground water is of ten within 10 feet of 
the surface here and artes ian conditions are occas ionally encountered 
in some of the depressions near the Red River of the North and the 
Snake River .  The Cretaceous sands yield water freely , but the 
salinity of much of the wa ter due to sulfates and chlorides 
discourages its use (18) . 

2 . 1 . 3 . 2  Quality 

a .  Garrison Darn and Renner Bay 

Existing and historical water quality data for Renner Bay and Lake 
Sakakawea are presented in Appendix E .  

Data from five wa ter quality sampling stations on Renner Bay 
showed a slow pronounced stratif ication dur ing the summer o f  1 974 
(Figure 2-31 ) . In May and June , surface waters warmed , while 
deeper waters remained fairly coo l .  Surface warming through July 
and Augus t increased the stab ility of the thermocline , but surface 
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cooling in September resulted in mixing and return o f  uniform 
temperature with depth . During July, the surface water temper
atures of the bay neared 220 C (720  F) . 

Typical dissolved oxygen (DO) profiles for the late summer months 
give li ttle evidence of hypolimnetic DO depletion ; al though a 
maximum decrease from 8 . 4 to 6 . 4  mg/l  was noted between the surface 
and bottom in August (Figure 2-32) . Percent saturat ion was always 
greater than 70 percent in the top 20 meters ; but below 20 meters 
values decreased to almost  50 percent , al though DO concentrations 
were always above 6 mg/ l .  

The waters o f  the lake exhibit a high degree o f  hardness . Levels 
at Garrison Dam his torically ranged from 190 to 230 mg/ l  as CaC03 · 
Measurements at Renner Bay ranged from 204 to 240 mg/ l. Dissolved 
sulfate levels historically ranged from 120 to 190 mg/l  at the 
dam,  while total sulfate ranged from 1 1 2 to 169 mg/l  in the Bay . 
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At Garrison Dam total d issolved solids  (TDS ) historically ranged 
from 400 to 448 mg/l . A slightly higher range ,  422  t� 5 1 4  mg/ l ,  
was found in Renner Bay . The State TDS criteria for Lake Sakakawea 
is 500 mg/ l .  Settlement o f  mos t  suspended so lids occur s wi thin 
1 0  miles of the entry of the Little Missour i and Yellowstone 
Rivers into Garr ison Reservoir ; thus , total solid concentra tions 
are predominately TDS , with less than 5 mg/l  being suspended 
so lids . Less than 50 percent of the total solids present were 
volatile,  which is a crude measure of organic content and decom
position or volatization losses of certain mineral salts . Turb idity 
ranged from 1 . 3  to 2 . 6  FTU , indicating that the Bay ' s  water is 
very clear . Secchi disk measurements of 3 to 4 meters conf irmed 
these findings . 

Metals found in the surface waters of the Bay included aluminum , 
calcium , iron , magnesium, potassium , sodium , zinc , and barium .  
Bottom waters of the Bay were slightly richer in aluminum , mag
nesium, sodium , and zinc . Traditionally , nitrate + nitrite and 
total phosphorous concentrations at the dam have varied from 0 . 09 
to 0 . 1 3  mg/l  and 0 . 0 1 to 0 . 08 mg/l , respec tively . These nutrient 
ranges indicate that the lake is not significantly enriched ( 9 ) . 

b .  S treams 

Historically , water quality has been measured at Spring Creek near 
Zap (SO l )  and the Knife River at Hazen (S03 ) . Add itional locations 
were es tab lished on the Knife River below Zap ( S 02 ) , the wes t 
branch o f  Antelope Creek (S04)  , and the east  b ranch of Antelope 
Creek (S05)  (Figure 2-33 ) . The data gathered are summarized in 
Appendix E .  Peak temperatures in both Spring Creek and the Knife 
River occurred in July and August , while Antelope Creek reached 
peak temperatures in June and July . 

Biochemical oxygen demand (BOD )  and chemical oxygen demand ( COD) 
levels ranged from 2 to 7 mg/l  and 28  to 63 mg/ l ,  respectively . 
Dur ing the high flow periods , the BOD increased no ticeably due to 
runoff from nonpoint sources and the release of was tewater from 
treatment lagoons by communities on the Knife River and Spring 
Creek . The high value for Antelope Creek was probably due to 
rural drainage .  

Mean TDS levels during the study period were 983+24 6  mg/ l  in 
Spring Creek and 1 , 002+3 1 4  mg/ l in the Knife River .  Water quality 
criteria limits TDS le�els to 1 , 000 mg/ l .  The naturally occurring 
TDS levels in both s treams appear to exceed this level about 
48 percent of the time , based on historical data . In Antelope 
Creek the wes t branch typically contained 75 percent less solids 
than the east  branch , which consis tently contained greater than 
1 , 000 mg/ l .  
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Figure 2 - 3'3 SUR FACE 
WATE R  QUALITY SAMPLING 
LOCATIONS 

Historical sulfate levels of the Knife River have been very high 
(68  to 640 mg/ l )  as have sulfate levels in Spring Creek ( 23 2  to 
565 mg/l) . Sodium sulfate and sodium bicarbonate are the maj or 
salts of the drainage basin ( 1 1 ) . Hardness levels are also high ; 
tradit ionally averaging 356+83 mg/l for Spring Creek and 320+10 1 mg/ l  
in the Knife River . 

-

For the period June through September 1 9 7 4 ,  the mean turbidity of 
Spring Creek was 24±1 2 FTU , while that of the Knife River was 
24±7 FTU and 22±8 FTU at Zap and Hazen , respectively . Antelope 
Creek was less turbid than either Spring Creek or the Knife River , 
but the west  branch was more highly colored than the east  branch . 
The waters of Spring Creek exceeded the 1 5  P t-Co (platinum-cobalt 
scale) color criteria in all 1 974 samples as d id the Knife River 
and Antelope Creek . 

HiRtorically , total phosphate levels in the Knife River ranged 
from 0 . 0 1 to 0 . 18 mg/ l .  However , 1 97 4  f ield phosphate read ings 
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are significantlv higher than the recorded historical maxima 
ranging from 0 . 09 to 0 . 28 near Hazen . 

c .  Ground Water 

Ground-water samples represent ing various aquifers were also 
obtained during S ummer 1974 (Figure 2-34 ) . Data from this sampling 
is summarized in Appendix E .  The general quality of ground-water 
sources within the study area was a,s follows : 

Source 

Fox Hills-Basal Hell 
Creek Aquifer 

Upper aell Creek
Lower Cannonball
Lud low Aquifer 

Lignite Aquifers 

Antelope Creek 
Aquifer 

Water �uality TYpe 

sodium' bicarbonate , 
so ft , chlor1de high , 
s:ulfate low 

sodium bicarbonate , 
so ft , chloride high , 
sulfate low 

highly variable , 
discolored , iron content 
high 

caicium or sodium 
bicarbonate , moderately 
mineralized . 

Most samples exceeded the 500 mg/ l  recomkended TDS limi ts for Lake 
Sakakawea , and a good IIl&ny exceeded the 1 , 000 ppm TDS standard fpr 
Knife River and Spring Creek . Among the ions contribut ing to this 
excess ive mineralization ,  sodium and either bicarbonate or sulfate 
are primary � Their , concent rations can be 

-attributed to leaching 
of sodi,um salts from soils and dissolution of such �alts contained 
in water-bearing strata . These salts also contribute to the 
alkaline pH values characteristic of the samples . The high sodium 
content of ground water limits the suitabili�y of the water for 
irrigation purposes and has' long been an int. ' '':''!r..t problem to the 
area . 

His torical and f ield chemlcal analysis daLQ show that iron " 
f luoride , boron , and manganese are relatively signif icant con
stituents of ground water . However , boron was the only element 
which showed abnormally high concentrat ions (due to the high boron 
cOI1tent of the coal ) ,  exceeding local surface water criteria in 
most of the samples . 
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LOCATIONS OF SAMPLED SPRINGS AND WELLS WITH AQU I F E R  DESIGNATIONS 

M" 
Ph M" 
A. CN Cd 
C, So gross alpha ",�sl)t!td 

The two deep aquifers are chemically dis tinc t from the other 
aquifers ; the maj or difference being higher concentrations of 
chloride in the deeper aquifers . Temperature increases with depth 
as does minerali zat ion . The exception here is that samples from 
the upper Hell Creek-lower Cannonball-Ludlow aquifer had higher 
TDS values than the deeper Fox Hills-Basal Hell  Creek aquifer . 
The pH also increased with depth , which probably relates to TDS 
increases . 

d .  Springs 

Analyses o f  spring samples (Appendix E) indicate that FO I ,  F02 ,  
and F03 (Figure 2-34 ) are likely fed b y  Sent inel Butte sediments 
(including lignite) which outcrop nearby . Springs F04 and F05 
show a chemical charac ter partly similar to that of lignite 
aquifers and partly similar to that of al luvial or outwash aquifers . 
The geology near these springs would indicate that their f low 
could represent both sources . 
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e .  Produc t Pipeline 

Water quality in the various drainage subbasins along the proposed 
product pipeline route is highly variable . The Knife River drainage , 
the Missouri River , and the Eastern Dako ta Subbasin generally have 
fair to good qual ity wa ter (19 ) .  In contrast ,  water quality in 
the North Dakota portion of the Hudson Bay Drainage Basin and the 
Minneso ta portion of the Red River Subbasin is rated poor and poor 
to fair , respectively , due to naturally high TDS levels . 

The TDS concentrations for per tinent surface waters are shown in 
Table 2- 1 1 . Waters in the Missouri River Basin have generally 
lower TDS concentrations than the waters of the Hudson Bay Drainage . 
The chemical water quality of the Red River and its tributaries 
does not meet North Dakota and Minneso ta Water Quality S tandards 
or Public Health S tandards for drinking wa ter . However , due to 
lack o f  good quality ground water , many communities utilize surface 
water for domestic purposes . 

The classification ratings in Table 2-7 refer to North Dako ta and 
Minnesota Water Quality S tandards and Bes t Use Classifications 
(24 , 25 ) . Class II  waters differ from Class I waters primarily in 
that municipal use would require additional water softening in the 
treatment process . Class III  waters usually would require saline 
water treatment methods for municipal use , have lower average 
flows , and prolonged periods of no flow . 

2 . 1 . 4  Physiography 

2 . 1 . 4 . 1  Regional Setting and Physiography 

North Dakota and northwes tern Minneso ta can be divided into three 
physiographic areas : the Missouri Plateau , located in the south
western half  of North Dakot a ;  the Drift Prairie , in eas t-central 
North Dakota;  and the Red River Valley or Agas siz Basin of eastern 
North Dakota and western Minnesota (26 , 2 7 ) . 

The Missouri Plateau includes the most  southwes terly advance of 
the ice sheets .  Glacial drift was deposited over all o f  the 
Plateau with the exception of the southwest  corner . The Missouri 
slope (east of the Missouri River ) leads up to an area known as 
the Missouri Co teau , a dissec ted escarpment . The Missouri Coteau 
occupies the eastern portion of the Plateau and is a 30- to 50-mile
wide land of "dead ice "  moraines . Eas t of this is the Drift 
Prairie which, together with the Red River Valley , is known as the 
Central Valley.  
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---------- --------------

TAB LE 2 - 1 1 
RANGE O R  AV E RAG E CONCENTRATIONS O F  TOTAL D I SSO LV ED SOL I DS 

I N  P E RT I N E NT STUDY A R EA SUR FACE WAT E RS ( 19.21 .22.23) 

SUR FACE WATER R ESOURCE TOTAL D ISSOLVED SO LI DS 
RANGE OR AVE RAGE 

MISSOUR I  R IVER BASIN 

KN I F E  R IVER 500 - 1000 mg/I" 

M ISSOUR I R IVER < 500 mg/I 

LAKE SAKA KAWEA < 500 mg/I 

LAKE AUDUBON < 500 mg/l 

HUDSON BAY DRAINAG E BASIN 

DEVILS LAK E COMPLEX .. ..  (AVERAGE 1956-1970) 

DEVILS LAKE 8,360 mgtl 

EAST BAY DEV I LS LAKE 8,330 mg/I 

EAST DEVILS LAKE 5 1 ,370 mg/I 

WEST STUMP LAKE 6,820 mg/I 

EAST STUMP LAKE 98,790 mg/I 

FO REST R IVER 348 mg/I 

RED R IVER OF THE NORTH AT OSLO, M INNESOTA 340 - 1000 mg/I 

SNAKE R IVER AT WARREN,  M I NN ESOTA 445 mg/I 

"MILLIGRAMS PER L ITE R - G EN ERALLY EQUIVALENT TO PARTS PER M I L LION (ppm) 

< LESS THAN 

.... ALTHOUGH TH ESE STUDY AREA LAKES ARE N OT EXPECTED TO BE AFFECTED BY 
THE PROPOSED PIPE LINE SYSTEM, THEY HAVE B E EN INCLUDED AND MAY 
REPR ESENT TDS CONCENTRATIONS OF POTHOLES AND SHAL LOW LAKES WH ICH 
ARE CROSSED BY THE PROPOSED ROUTE. 

The Drift Prairie extends eastward from the Missouri Plateau to 
the Red River Valley . The wes tern edge of the Red River Valley 
marks the eastern edge of the Great Plains . The Central Lowland 
is a produc t of several glacial advances which left drift  deposits 
several hundred f ee t  deep . The Red River Valley is the remnant of 
glacial Lake Agassiz . The level lake plain has deep , fertile 
soils ; the eas tern and western edges show sand and gravel ridges as 
evidence of glacial lake beaches . 
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The proposed plant-mine site is located near the eastern margin o f  
the Willis ton Basin of the Missouri P lateau , which extend s from 
eas tern North Dakota to central Montana and from west-cent�a1 
South Dakota to southeast  Saskatchewan ( 1 1 ) . The Sentinel Butte 
Formation , the uppermost bedrock unit of the sedimentary series 
within the study area , dips westward towards the center of the 
basin (near Williston , N . D . ) at 5 to 10 feet/mile . 

The most  striking physiographic features near the p lant-mine site 
a r4)l the Beulah Trench and its western extension , the Zap Trench 
(Figures 2-14 , 2-22 , and 2-29 ) .  These were formed during the 
Wisconsin stage of glaciation ( 18 , 000 years ago ) , when a con tinental 
glacier diver ted the Missouri River along the margins of the ice 
sheet to erode the trenches into the upland surface . The Beulah 
Trench is crossed by the Krem Moraine in the northern sec tor of 
the study area . The moraine forms a divide that causes streams 
within the trench to drain north as well as south . A second 
stream divide is in the Zap Trench which causes water from the 
Beulah Trench and a small section of the Zap Trench to drain 
eastward into the Antelope Creek drainage . The remainder o f  the 
Zap Trench drains westward . 

2 . 1 . 4 . 2 Geology 

Near the p lant-mine site the only geo logic units that crop out are 
the late Paleocene (+65 million years old )  Sentinel But te Formation 
and the P leistocene to Holocene (5 , 000 to 1 million years o ld )  
Coleharbor Group . The geologic map (Figure 2-35 ) and geo logic 
cross section (Figure 2-36) illustrate the relationship o f  these 
units . 

The Sentinel But te Formation is a continental deposit of interbedded 
calcareous clays , sandy clays , and lignite beds , with isola ted 
lenses of fine-grained sands , silts , and limestones . These 
sediments were deposited mainly in swamps or in the flood plains 
of slow, meandering rivers . 

In western Mercer County , the Sentinel Butte Formation is about 
500 f eet thick . The upper part of the formation has been removed 
by erosion in easte.rn Mercer County ; thus , it is only about 
350 feet thick. The maj or coal seam under the proj ect is the 
Beulah-Zap bed located about 140 feet above the formation ' s  bas e .  
The only bedrock formation t o  b e  disturbed b y  strip mining will be 
the Sentinel Butte  Formation . The Golden Valley Formation , which 
is stratigraphically above the Sentinel Butte Formation elsewhere , 
is absent in the pro j ec t  area due to erosion ; therefor e ,  only the 
younger· glacial deposits of the Coleharbor Group overlie the 
formation . 
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Figure 2 - 3"6  NORTH DAKOTA COAL GASI F ICATION FAC I L I TY G EOLOGIC CROSS 
SECTION A·A' ( F ROM FIGURE 2.1 .2·1 ) 

The Coleharbor Group is composed of the moraines ( till ) of  the 
upland area , the glacio-fluvial sediments in the Beulah and Zap 
Trenches ,  and the Krem Moraine . The morainal deposits ( 5  to 
6 5  feet thick) are mainly clays locally mixed with sands , gravels , 
and boulders . The glacio-fluvial sediments , poorly stratified 
lenticular clays , silts , sands , and gravels , are as much as 
280 feet thick in the Beulah and Zap Trenches ( 12 ) . The Krem 
Moraine incorporates intermixed sands , clays , gravels , and locally , 
boulders wi th isolated deposits of relatively clean sand . 

The Sentinel But te Forma tion and Coleharbor Group are mantled by a 
variety of post-glacial surficial deposits . The glacio-fluvial 
deposits in the Beulah and Zap Trenches are masked by later 
stream-deposited alluvium, slopewash , and clays , Silts , and sands 
deposited as alluvial fans . These deposits range in thickness 
from a few inches to 10 feet or more .  "Clinker " depo sits , a 
ceramic-like product produced by the baking of sediments over 
burning coal seams , are up to 50 feet thick locally . These deposits 
are commonly hard , variable dense to highly porous , and clo sely 
fractured . They are of ten used as surface material for "graveled " 
county roads . 
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2 . 1 . 4 . 3  Soils 

a .  Upper Hori zons 

Upper horizon soils within the plant-mine area are composed o f  
loamy glacial till , loamy t o  sandy residuums from underlying 
s iltstone and sandstone bedrock , and alluvium in the valley . Soil 
depths and reclamation po tentials are shown in Figure 2-3 7 . Dep th 
of soil and the absence of sodic salt accumulat ions were the 
criteria for j udging reclamation potential . Detailed U . S .  Soil 
Conservation Service map s and soil ratings were also used in 
j udging reclamation capabilit ies . Most  of the topsoil present is 
suitable for rec1amation ; thus , sufficient topsoil is available to 
provide a productive growth medium over the mined areas . 

b .  Lower Horizons 

Materials from test holes were examined for trace elements , radio
activity , and chemical proper ties related to revegetation . Locations 
of the wells are shown in Figure 2-35 and geologic logs in Figure 2-38 . 
Descriptions of the interval samp le lithology and chemical analyses 
are shown in Appendix F .  

Trace elements  in the overburden samples occurred within a con
centration range normally observed in soils , except that molybdenum 
was slightly outside normal range at one interval (TH-1 ; Sample 4 ) . 
All samples with high pH values also had high exchangeable sodium 
percentages (ESP ) . Troublesome levels o f  soluble salts  (conductivity 
greater than 4 mmhos / cm) exist irl .both the overburden and surface 
soils . Moderate to high levels of boron were found in a few 
intervals o f  TH- 1 and TH-2 . Copper , iron , and manganese were 
ample in all samples ; zinc levels in the overburden were generally 
below amounts necessary for plant growth . 

c .  Produc t Pipeline 

Over 40 different soil series can be found along the proposed 
product p ipeline route . The parent material is primarily glacial 
drift . The route originates in Mercer County , North Dakota , 
where the soils are mostly derived from glacial till materials .  
Along the Knife River , sandy windblown soil materials mantle the 
glacial till . Bot tom1ands of alluvial soil are encountered at the 
Missouri River crossing , and poorly drained areas of these soils 
have become saline . From the Missouri River eastward , the route 
transverses a completely glaciated landscape having various types 
of glacial drift parent materials . 
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Figure 2-38 NORTH DAKOTA COAL GASI FICATION FAC ILITY GEOLOGIC LOGS OF TEST 
HOLES 

The soils along the proposed route typically occur in patterns of 
two or more soil series known as soil associations . The soils in 
North Dakota have been grouped into 7 3  associations with 20 of  
them occurring on  the proposed route ( 2 6 ) . Of 57  Minnesota soil 
associations , 4 occur along the proposed route ( 28 ) . Tab le 2- 1 2  
lists the soil associations along the propo sed route and possible 
problem areas with each association . 

2 . 1 . 4 . 4  Geological Hazards 

The area around the plant-mine site in west-central North Dakota 
is not considered to be seismically act ive . Nevertheless , maximum 
earthquake intensit ies for a lOa-year period have been proj ected 
for the plant-mine site based on historical records ( 4 )  and are 
shown in Table 2- 1 3 . No deep salt collapse structures were found 
to be present at the site . 
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TAB LE 2 - 1 2 
D EG R E E  O F  L I M I TATI O N  FOR R ECLAMATION O F  D ISTURBED A R E AS 

WAT ER E ROSION W IND EROSIf?N REVEGETATI�N 
SO I L  ASSOCIATION HAZARDa HAZARD SAL IN ITYc D I F FICU LTY 

NORTH DAKOTA 

3. BA RN ES·HAM E R LY 

4. BARNES-SVEA 

1 0. SVEA·HAME R LY 

1 2. EMBD EN·G LYNDON 

15. HECLA·HAMAR 

16. MADDOCK·BARNES 

18. R ENSHAW 

21. BA RN ES-BUSE 

33. W I L L IAMS 

35. PAR SHALL-LlH E N  

40. W I L L IAMS-ZAHL 

45. HEGNE-FARGO 

46. BEARDEN 

49. GL YNDON-VALLERS 

54. B EARDEN, SA LINE 

60. HAVRE-BANKS 

63. BAINVI LLE-F LASHE R-AGAR 

66. BAINVILLE-ZAHL 

72. ZAH L -W I L L IAMS 

73. VALENTINE-HECLA-HAMAR 

M I N N ESOTA 

34. FARGO 

35. G R I MSTAD 

37. ROCKSBUR Y-PEAT 

38. U LEN-S IOUX-G R I MSTAD 

'WATER EROS ION H AZARD 1 = SL IGHT 

IlW IN D  E ROSION HAZARD 1 = SLIGHT 

%ALINE AR EAS 1 = NONE 

dREVEGETATION D I F F ICU LTY 1 = EASY 

2 

2 

1 

1 

1 

2 

2 

3 

2 

1 

2 

1 

1 

1 

1 

3 

3 

3 

3 

1 

1 

1 

1 

1 

1 1 1 

1 2 2 

1 1 1 

2 1 2 

2 1 3 

2 1 3 

2 1 4 

1 1 2 

1 1 1 

3 1 3 

1 1 2 

1 1 1 

1 1 1 

1 1 1 

1 3 2 

2 2 2 

2 1 3 

1 1 3 

1 1 3 

3 1 4 

1 1 1 

2 1 1 

1 1 3 

3 1 3 

2 = MOD ERATE 3 = SEVERE 

2 = MOD ERATE 3 = SEVERE 

2 = OCCASIONAL 3 =  N UME ROUS 

2 = MOD. D I F F ICU LT 3 = D IF F ICULT 4 = VERY D I F F I CU LT 
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TABLE 2 - 13 

MAXIMUM EXPECTED EARTHQUAKE I NTENSITI ES AND GROUND ACCELERATIONS 
AT TH E PROPOSED PROJECT SITE 1 

Distance Maximum 
From Probable Maximum Ground 

Maximum Epicenter Intensity Acceleration 
Epicentra1 to proposed at proposed at proposed 

Intensity coal gas i- coal gasi - coal gas i-
Earthquake of f ication fication f ication 

Location Record plant site �lant s ite �lant s i te 

Habgen Lake, 
Montana ( 1959) IX-X 480 miles II Less than 

O . Olg 

Southeastern 
Saskatchewan , 
Canada ( 1909 ) VI I 2 2 5  miles III Less than 

O . O lg 

Hypothetical 
Earthquake VI 20 miles V Approximately 

0 . 02g 

Hypothetical 
Earthquake VI 50 miles IV Approximately 

0 . 015g 

1 Based on a proj ected l i fe of about 100 year s .  

2 Intensities based upon the Nodif ieu Nercall i  scale {llU ; 
see also page 1 4  of BUi 1  s comments) . 

Geological hazards which may affect the long-term stab ility of the 
product p ipeline include land movements , earthquakes , gully 
erosion , scour , subsidence , and sand b lowouts . Nine areas along 
the route west of the Missouri River show evidence of mass movement 
(Table 2- 1 4 ) .  East o f  the Missouri unstable streambanks of the 
Forest River , Red River of the North , and the Snake River are 
actively slumping . 

Earthquake potentials for the pipeline route are the same as for 
the plant-mine site . Gully erosion potential exists along the 
Knife River , the Missouri River , the Missouri Escarpment , and the 
Pembina Escarpment . Scour hazards exist at any stream crossing , 
but the Missouri River and Red River of the North have the greatest 
potential . Subsidence problem areas include : the Soo Line 

2-55 



TAB L E  2 - 14 
AR EAS O F  MASS MOV E M ENT ALONG TH E PROPOSED ROUTE 

ON RA!'  ... ROAD R .O .W. W EST OF THE M I SSOUR I R IV E R  

LOCAT ION OBSERVAT IONS BASE D ON F I ELD EVALUATIONS 
R IVER VALLEY SECTION TOWNSHIP RANGE AND ANALYSIS OF AE R IAL PHOTOGRAPHS 

KN I F E  RIVER 28 144N 87W LAR GE SLIDE,  ACTIVE TOE 

27 144N 87W REPAIRED S I NCE 1965. TEMPORAR ILY 
STAB I LIZED 

22 & 23 144N 87W LARG E SLIDE AR EA. EXTENDING UP ADJAC ENT 
GU LLY, LONG H ISTORY OF MOVEMENT 

9 & 10 144N 86W OLD.SLlDE AREA WH ICH WAS D ITCHED 

2 144N 8SW 20-FOOT H IGH CLIFF SHOWING EVIDENCE OF 
MASS MOVEMENT 

5 144N 85W BUI L T ON SLUMP BLOCK 

36 145N 85W MASS MOV EM ENT ALONG R IVER MEANDER 

MISSOURI R .  1 8  144N 84W 2 SMALL SLIDES UNDER OLD ROAD 

5 143N 83W 40-FOOT H IGH SLIDE 

embankment across Pelican Lake (N . D . ) ,  a wetland area wes t of 
Ramsey (N . D . ) ,  the lakes near Fillmore and Baker (N . D . ) ,  Davis and 
Ranch Lakes southwest of Balta (N . D . ) , and the Knife River Slough . 
The beach ridges o f  glacial Lake Agassiz may be suscep tible to 
sand blowouts , as would the edge of glacial Lake Souris between 
Kief and Balta and portions o f  the Knife River Valley . 

2 . 1 . 4 . 5  Land Use 

The 1975 land use within Mercer County is tabulated below (83) : 

Use Acres Percent 

Cropland 294 , 000 44 . 7  
Pasture 4 , 200 0 . 6  
Rangeland 303 , 600 46 . 1  
Forest Service Property 13 , 000 2 . 0  
Surface Water 2 7 , 000 4 . 1  
Other (Including Mining ) 16 , 200 2 . 5  

To tal 658 , 000 100 . 0  

Cropland (e . g . , small grains and forage crops ) and rangeland 
comprised about 90 . 8  percent of Mercer County ' s  land use in 1975 . 
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Mos t  of the land on the plant-mine site is also used for crop 
production or grazing . The entire area of the plant and mine is 
under private surface ownership ; Coteau Properties owns the coal 
lease right s .  Twenty-five farmsteads are in the proposed mine 
area ; of 85 structures , 60 are vacant . All o f  the acreage that 
would be disturbed by mining ( 1 2 , 500 acres ) is located on these 25 
farmsteads . Agricultural production in the plant-mine area was 
wor th about $22 , 000/mi2 according to 19 7 3  crop prices (13 ) . 

The three counties near the p lant-mine site have varying degrees 
of zoning regulations to regulate industrial and urban development . 
Mercer County has a comprehensive zoning ordinance to provide for 
orderly development and a func tioning Planning Commission . 
Appropriate zoning changes and conditional use permits are required 
for changes in land use . A Planning Commission meets as the need 
arises in Dunn County to consider rezoning requests pursuant to 
that County ' s  land use regulations . New regulations are being 
formulated and should be issued by June 1978 . Oliver County has 
no zoning regulations ; however , legislation is currently being 
drafted and should become effective during the fall of 1977 . 

Current land use along mos t  o f  the proposed pipeline route is 
existing railroad right-of-way (ROW) in a natural or seminatura1 
condition . Only 79 acres o f  new ROW will be required and current 
use o f  this land is agricultural . Wet lands encountered along the 
proposed route are discussed in Section 2 . 2 . 2 . 3 .  

2 . 2  Biological Environment 

2 . 2 . 1 General 

Nor th Dakota lies entirely within the grass lands biome which 
encompasses most  of the midwest and north-central portion of the 
United S tates . The o ccurrence of large areas o f  grassland is due 
largely to low rainfall , high evaporation rates , and high temperature . 
Over one-half the land has been agriculturally developed resulting 
in a mixture of natural communities and those resulting from man ' s  
activities . 

Three main natural vegetation types occur in association with the 
proposed plant-mine site and product pipeline , including ( 1 )  mixed
grass prairie on the Missouri P lateau (described in detail in 
Section 2 . 2 . 2 . 2 ) , ( 2 )  tall-grass prairie in the Red River Valley 
region , and ( 3 )  a transitional zone in the Drif t  Prairie region . 
A fourth vegetation type is the Northern flood plain forest which 
o ccurs along the maj or drainages . Characteristic p lant species 
include cot tonwood , ash ,  willow, and elm. 
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Field studies were conducted over a 49-sec tion study area at the 
plant-mine site (Figure 2-39 ) from late May to mid-October . 1 9 74 , 
to provide baseline information on the ecosystems invo lved ( 4 ) . 
Stud ies of a 2 2-section study area surrounding Mine No . 2 were 
conduc ted at a later date, and it was determined that no large 
d ifferences existed in the ecosystems of the two areas . Weather 
in 197 4 was unusually wet and resulted in an abnormal occurrence 
of annual plants . However . conditions were not so severe as to 
affect the r elative abundance of perennial plants or higher 
animals .  Four maj or plant communities were identif iable in the 
study area - agricultural , prairie , wetland , and woodland . 
Acreages of the various plant-mine site plant communities and 
habitat types within the communities are summarized in Table 2-1 5 .  
Bo tanical compositions o f  sampled habitat types are found in 
Appendix G .  No endangered plant species were no ted in the study 
area . 

2 . 2 . 2  Terrestrial Plant Communit ies 

2 . 2 . 2 . 1  Agricul tural 

Plant-Mine S ite : Approximately 59 percent of the 49-section study 
area surrounding the p lant-mine site consisted of agricultural 
communities . This community is created and maintained by man at 
the expense of the native prairie grasslands . Almost  all land in 
the area suitable for cultivation is developed ; slopes are plowed 
to the s teepest point where machinery can operate or to where the 
topsoil depth is less  than plow dep th . Five hab itats are recog
nizable in this community -croplands , domes t ic haylands , retired 
croplands , fence rows , and farmsteads . 

a .  Croplands 

About 72 percent of the agricultural community is used as cropland . 
Maj or crops in 1 9 74 were spring wheat (45  percent) ,  oats ( 2 2  percent) ,  
and corn (5  percent) . Small acreages of barley , rye ,  flax , and 
sunf lowers were also grown . (See Appendix G for a listing of 
plants on the plant-mine study area and scientific names . )  Nearly 
28 percent of the cropland was in summer fallow . 

b .  Domest ic Haylands 

Domestic hay lands accounted for 26 percent of the agr icul tural 
community in 1 9 7 4 .  Planted pastures are included in this hab itat 
type . Hay species inc luded alfalf a ,  sweetclover , smoo th brome , 
and cres ted whea tgrass . Kentucky bluegrass is commonly encountered 
as a volunteer in planted hayf ield s . 

c .  Retired Cropland 

Re tired fields are generally seeded to a variety of grasses and 
legumes that include smooth brome , cres ted wheatgrass , western 
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TABLE 2- 1 5  

Extent o f  Plant Communit ies Found Within a 49-Sect ion S tudy Area 
Encompassing the ANGCGC Plant-Mine Site 

Community and APproximat, 
Hab itat Type Acreage 1. % o f  Community 

Agriculture ( 59%) 
Cropland 13 , 300 7 2  
Domestic Hayland 4 , 800 2 6  
Retired Cropland 100 1 
Fencerow 100 1 
Farmstead 300 1 

18 , 600 100 

Prairie (40%) 
S ub irrigated 100 1 
Overflow 250 2 
Saline Lowland 100 1 
Closed Depress ion 100 1 
Sandy 1 , 250 10 
S ilty 5 , 500 44 
Clayey 250 2 
Thin Upland 1 , 600 1 3  
Shallow 2 , 250 22  
Claypan 125 1 
Shallow-Gravel 100 1 
Very Shallow 125 1 
Thin Claypan 500 4 

12 , 250 100 

Wetland (0 . 3% )  
Wet meadow Swale 15 14 
Cropland Pond 1 1 
Seasonal Ponds & Lakes 65  64 
S emipermanent Ponds & Lakes 7 7 
S tock Ponds 14 14 

102  100 

Woodlands ( 0 . 7%) 
Natural 125 63 
Tree Plant ings 75  37  

200 100 

!/ Approximate acreage based upon 15 quarter-s ect ion samples within 
the 49-sect ion study area . 

Source : Woodward-Envicon , Inc . 1974  
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wheatgrass , alfalfa , and yellow sweetc10ver . Coarse weed spec ies 
are commonly assoc iated with seeded grasses in retired crop land 
fields . The fields in the study area were utilized for hay in 
1 9 7 4 .  

d .  Fence Rows , Section Lines , and 
Right s-of-Way 

Narrow strip s  of weedy hab itat often border croplands , hayfie1ds , 
grazed prair ie ,  fences , section lines , and rights-of-way . For 
nine samp led fence rows , three introduced grasses (smooth brome , 
Kentucky bluegrass , and cres ted wheatgrass ) made up 60 p ercent of 
the to tal plant composition , native perennial grasses 14  percent , 
and annuals 1 9  percent (Appendix G) . Many section lines and 
roads ides are planted in hay grasses and legumes , and are hayed 
annually . Fence rows adj acent to domestic  hayfie1ds contained 
mainly hay grasses ; those adj acent to croplands contained a wide 
variety of annual weeds . The es tablishment of smooth brome 
generally resulted in a nearly pure stand o f  this spec ies due to 
its early growth and its tendency toward dense stands . 

e .  Farmsteads 

About 1 percent of the agricultural community was farmsteads . 
Abandoned farmsteads were about 15 percent of the total farmstead 
acreage . Grounds o f  these areas tend to become overgrown with 
weeds and brush and are important as wildl ife habitat . 

Product Pipeline : Agr icultural land in the vicinity o f  the 
product p ipeline is essentially of the same type as that of the 
p lant-mine site .  About 262 miles of the proposed route is bordered 
by cropland and 15 miles bordered by domes tic hay1and . 

2 . 2 . 2 . 2  Prairie 

Plant-Mine Site : Approximately 40  percent of the plant-mine study 
area cons is ts  o f  pra1r1e . This community was further subdivided 
into 13 range-site categories based on soil type , field inspect ion , 
and vegetation sampling . These range sites represent a wide 
spec trum of pre- and post-climax plant communi ties result ing from 
local variat ions in soil , wetness ,  topography , etc . The range 
s ites in the study area were : subirrigated ,  overf low, sal ine 
lowland , closed depression , sandy , s ilty , clayey , thin up land , 
shallow, c 1aypan , shallow to gravel , very shallow , and thin 
c1aypan. 
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a .  Subirrigated 

This rang e site is present in the study area only as a part o f  
o ther units .  I t s  acreage i s  ins ignificant , but it represents a 
dist inct communi ty . Dominant plant species in a subirrigated 
plants ite in the study area were big blues tem,  prairie cordgrass ,  
and switchgrass (Appendix G) . 

b .  Overflow 

About 2 percent of the p ra1r1e in the study area was overflow 
range site.  In two overflow range sites big bluestem was the 
dominant species ; Pennsylvania sedge was second in abundance,  and 
p orcup ine grass was third . 

c .  Saline Lowland 

Less  than 1 percent o f  prairie in the study area is saline lowland . 
Plant spec ies tabulated on moderately well and poorly drained 
saline lowland s ites are listed in App endix G .  Western wheatgrass ,  
swollen bluegrass , and poverty weed dominated in the moderately 
well drained area whereas salt meadowgrass , saltgrass , has tate 
saltbush, western wheatgrass ,  and wild barley were the principal 
species where drainage was poorer . 

d .  Closed Depress ion 

Less than 1 percen L of the prairie in the study area is closed 
depression range site . Because this site is found in closed 
basins , the p lant community is quite variable depending on recent 
weather condit ions . Generally the dominant species is wes tern 
wheatgrass ,  an upland species with high moisture tolerance .  
However , a succession o f  wet years may result in high percentages 
of northern reedgrass and sedges more characteristic of wet meadow 
sites . 

e .  Sandy 

Sandy range is about 1 0  percent o f  the pra1r1e in the study area . 
In two sandy range sites sampled , big sandgrass was the mos t  
abundant species , followed by prairie j unegrass ,  blue grama , and 
needle-and-thread . Wes tern wheatgrass was relatively low in 
importance. 

f .  Silty 

The s ilty range site comprises about 44 percent of the pra1r1e in 
the study area . Two silty range s ites were sampled and both 
showed blue grama highest in relative abundance , with wes tern 
wheatgrass and needle-and-thread second and third , respectively . 
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Blue grama is a short-grass understory species , and although 
abundant , it compr ises a much smaller percentage of the stand by 
weight than the percent relative abundance indicates . Therefore , 
wes tern wheatgrass was ac tually the dominant species . 

g .  Clayey 

About 2 p ercent of the prairie of the study area is clayey range 
site. Examination of a clayey range s ite showed that western 
wheatgrass , green needlegrass ,  and blue grama were the dominant 
p lant species . 

h .  Thin Upland 

This range site was about 1 3  percent of the study area pra1r1e . 
In two thin upland communities sampled , little bluestem was the 
most abundant spec ies ,  followed by Pennsylvania sedge , porcup ine 
grass , and b ig sandgrass .  

i .  Shallow 

The shallow range site was about 22 p ercent of the pra1r1e acreage . 
The dominant plant species of two samp ling areas were little blue
stem, thread leaf sedge , Pennsylvania sedge , and big sandgrass .  
The high occurrence o f  b ig sandgrass was due to the sandyness of 
the soi l .  

j .  Claypan 

Claypan was about 1 percent of the prairie of the study area . 
These s ites are often characterized by shallow depressions where 
the underlying impervious subsoil is exposed by erosion . The 
vegetation o f  these depressions is sparse and many are almost  
barren . A claypan site  in the s tudy area was dominated by  western 
wheatgras s ,  green needlegrass , and prairie j unegrass . 

k.  Shallow to Gravel 

The shallow to gravel range site was 
acreage . One s ite in the study area 
sedge , blue grama , and fringed sage. 
probably a result of heavy grazing . 

less  than 1 p ercent of prairie 
was dominated by threadleaf 

Blue grama dominance was 

1 .  Very Shallow 

This range site was about 1 percent of the s tudy area pra1r1e . 
Plant communities on soils underlain by gravel are different than 
those on so ils underlain by hard rock or clinker . In the study 
area , thread leaf sedge and needle-and-thread were the dominant 
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plants in areas underlain by gravel . Plains muhly , needle-and
thread , and lit tle bluestem dominated over clinker areas whereas 
thickspike wheatgrass was the dominant grass over sandstone.  

m .  Thin Claypan 

The thin claypan range s ite is about 4 p ercent o f  the pra1r1e 
acreage. Examination of one site showed wes tern wheatgrass as 
dominant .  Significant percentages o f  blue grama , tumblegrass , 
gumweed , sandberg bluegrass ,  and buffalo grass were also present . 

Product Pipeline : Typ ical p lants of the various pra1r1e regions 
along the p roposed product p ipeli.ne route  would include wes tern 
wheatgrass ,  needle-and-thread , green needlegrass , big blues tem ,  
little blues tem ,  Indian grass ,  and blue grama . The types of 
prairie (e . g . , tall-grass ,  transitional , etc . ) differ primarily in 
the species composition and/or dens ities of these species . Along 
almost all of the proposed route vegetation cons ists of brome , 
mixed grass es , and some shrub communities characteristic of idle 
lands along railroad rights-of-way . About 58 miles of the p roposed 
route is bordered by natural prairie communities . 

2 . 2 . 2 . 3  Wetland 

Plant-Mine Site :  Wetland communities occupy about 0 . 3 percent of 
the 49-section study area . Five dif ferent hab itats are rep resented 
within this community : wet-meadow swales , cropland ponds , seasonal 
ponds and lakes , semipermanent ponds and lakes , and stock ponds . 

a . Wet-Meadow Swales 

Wet-meadow swales occur in shallow depress ions that have not been 
cul t ivated and make up about 1 4  percent of s tudy area wetlands . 
In two wet-meadow sites , smoothcone sedge , wild barley , and common 
spikerush were the mos t  abundant plant spec ies (Appendix G ) . 

b .  Cropland Ponds 

Cropland ponds occur in basins where the soil is cultivated during 
dry years . Vegetation in noncrop years is dominated by p ioneer 
species characteristic of early wet-meadow and shallow marsh 
successional s tages . Cropland ponds are present , but were not 
sampled . 

c .  Seasonal (Pothole)  Ponds and Lakes 

About 65 p ercent of the wetlands in the s tudy area were seasonal 
ponds and lakes . Two vegetative zones are generally present : a 
peripheral wetland range zone and a shallow marsh zone . Two 
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wetland range sites sampled were dominated by slough sedge and 
long-roo ted smar tweed . Other wetland range sites dominated by 
rivergrass were noted . 

d .  Semipermanent (Potho le) Ponds and Lakes 

This hab itat typ e was 7 percent of the wetlands in the study area . 
Two marshes were sampled , and burreed , long-rooted smartweed , 
broadleaved cattail , and river bulrush were the pr incipal spec ies . 
Hardstem and sof tstem bu lrush were observed but were not represented 
in the sample.  

e .  S tock Ponds 

Stock ponds comprised about 14 percent of wetland habitat in the 
study area . The edges of these ponds are usually tramp led to the 
point that vegetation cannot grow ,  but occasionally small areas o f  
marsh , wetland range ,  and /or wet-meadow vegetation are present . 

Product Pipeline : About 1 9  miles o f  wetlands lie in close proximity to 
the proposed product pipeline route (Table 2-1 6 ) . The pipeline would 
only be laid on one side of the railroad but whether the north or south 
side would be used is not known at this t ime ; thus , Table 2 - 1 6  presents 
wetland data for both . Not all 1 5 5  or 1 62 wetlands would be crossed ; as 
indicated on page 2-2LI- , it is estimated that about 32 o f  these wetlands 
would be crossed by the pipeline . The wetlands occur primarily on the 
�lissouri Couteau and portions o f  the Drift Prairie west o f  Pelican Lake 
(about 50 percent o f  the wetlands occur in Ramsey County alone) . The 
vegetation associated with these wetlands would be essentially the same 
as that described above for the plant-mine site . 

Table 2- 1 6  
INVENTORY OF WETLAND IMPOUNDMENTS ALONG PRODUCT P IPELINE ROUTE 

Number of wetlands encountered 
Total acreage of wetlands 
Acreage within 50 f oot ROW 
Linear miles of wetland 

North S ide of RR 
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1 55 
7 , 1 2 3  

1 1 3 
1 8 . 5  

Sou th S ide of RR 

1 62 
7 , 1 6 7  

1 1 4 
1 8 . 7  



All of the wetlands along the proposed route (about 19  miles) are 
in Nor th Dakota . The most important waterfowl habitat is in the 
Missouri Couteau and the Drift Prairie west  of Pel ican Lake . 
Intermittent ponds and marshes are more extens ive than permanent 
waters by 4 : 1 .  The po tholes on the Couteau are on higher ground , 
are visually more distinc t ,  and tend to be fresher than potholes 
of the Drift Prairie . The latter , being at or below the surround ing 
water table,  are subj ect to inflow seepage and tend to be more 
saline . 

2 . 2 . 2 . 4  Woodlands 

Plant-Mine S it e :  Natural wooded communities near the plant-mine 
site can bes t be classed as prairie thickets . Several tree plantings 
are also present . Only 0 . 7 percent of the study area is occupied 
by woody vegetation over 6 feet high . 

a .  Natural Communities 

Natural wooded communities make up 63 percent of the woody cover 
presen t .  Three types of natural woodlands are present in the 
study area . Species c omposition relates closely to mois ture 
cond itions - hydric (wet ) , mesic (mois t ) , and xeric (dry) . Woody 
species in each of these types are shown in Appendix G .  It appears 
that the natural wooded communities are gradually increasing in 
extent , particularly on north slopes . This might be a result of 
protection from fire,  perhaps in conj unct ion wi th heavy grazing . 

b .  Tree Plantings 

Long narrow strips o f  native and exotic trees and shrubs (shel terbelts) 
account for about 3 7  percent o f  wooded habitat in the impact area . 
Two wildlife habitat improvement plantings have been established in 
the study area . These are block plantings o f  3 to 5 acres designed 
to provide food and winter cover for wildl ife . Exotic plant 
species , par ticularly Chinese and Siberian elms , caragana , and 
Russ ian olive were the mos t common trees in tree plantings , although 
in o lder plantings native species such as green ash and cot tonwood 
were present . 

2-66 



Product Pipeline : Natural woodlands in the vicinity of the product 
pip eline route consist of s tands of bottomland hardwoods along 
maj or drainages ; notably the Knife River , Missouri River , Forest 
River (and its branches ) ,  Red River of the North,  and Snake River . 
There are also some scattered s tands of bur oak, green ash , and 
aspen around the Missouri Coteau and s cattered in other areas of 
s tronger relief throughout the Missouri Coteau and Drift Prairie . 
Woody shrubs are also found in coulees west  of the Missour i .  
S tands consisting primarily o f  aspen and j ack p ine are found 
scattered on some beach ridges around the Red River Valley . Also , 
scattered woodlots and occasional areas of tamarack swamp occur 
along the route where i t  leaves the Soo Line ROW west of Vicking 
to link with the Thief River Falls Compressor S tation . Overall 
the pipeline route traverses about 2 2 . 7  miles of woodland habitat . 

2 . 2 . 3 Terres trial Fauna 

2 . 2 . 3 . 1  Birds 

Field s tudies near the p 1ant-mine site during 1974 indicated the 
presence of 75 bird species during the breeding season . An 
additional 32  species observed only during early spring and/or 
late summer and fall are considered to be migrants . Bird species 
observed in and about the 49-section s tudy area are listed in 
Table 2 - 1 7  . . 

a .  Water Birds 

Waterfowl were given special attention in field s tudies . Six 
species nested or attempted to nes t in the p lant-mine s tudy area 
(Table 2-18 ) .  The est imated spring (May ) duck population was 
about 250 b irds , including 104 pairs and 42 unpaired drakes . A 
brood count the second week of July located 135  ducklings in 
22 broods . Blue-winged teal and ruddy duck broods were no t 
observed , thus the estimated 2 1  percent nes ting success rate is 
probably low. Use of the area was heavy during early spring when 
seasonal ponds contained water . Use decreased in July as these 
ponds began to dry out and breeding act ivity declined . By 
September 3 ,  only 36 ducks were coun ted . 

Twenty-six species of water birds other than waterfowl were 
observed on or in the s tudy area . Of these , eight were seen only 
on Lake Sakakawea . Only three species , the American coo t ,  killdeer , 
and upland plover , were numerous enough to allow calculation of 
population estimates . 

Water birds are of primary importance throughout the region of the 
proposed product p ipeline and utilize the area extensively . The 
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TABLE 2- 1 7  

BI RD SPECIES OBSERVED ON AND I N  THE VICINITY OF THE STUDY AREA 

1 Habitl!lt
2 

Minimum3 Breedinq 
Sl2::!ciea � Aqnculturar Pra1rl.e wetland WOOd�d P0E:ulation 

Waterbird. 

Common loon" 
" 1 0 0  

Weatern qrebe 1 0 0  
Eared qrebe 1 0 0  
Pied-billed 9l'eW 1 0 0  
White pe l ican" 1 0 0  

Double-created cormorant
4 

1 0 0  
Mallard B 1 0 0  6 2 
Pintail B 1 0 0  3 2  
Gadwa l l  B 1 0 0  1 9  
American widqeon H 1 0 0  

Shoveler 1 0 0  70 
Blue-winqed teal 1 0 0  6 2  
Green-winqed teal H 1 0 0  
Redhead H 1 0 0  
Canvasback H 1 0 0  

Rinq-necked duck H 1 0 0  
Lesser scaup H 1 0 0  
Ruddy duck B 1 0 0  
Great blue heron H 1 0 0  
American b i ttern H 1 0 0  

Sandhi l l  crane H 1 0 0  
AIDer i e a n  coot B 1 0 0  8 1  
Sora B 1 0 0  P 
American avocet H 1 0 0  ;/mi 

2 K i l ldeer B 6. 2 8  1 0  � 

Marbled qodw i t H 1 0 0  -
Upland plover B 9 1  9 6 .:!:. 2/mi 

2 

Spotted sandpiper H 
Willet B 1 0 0  
Lesser yellowleqs H 1 0 0  

Lonq-bil led dovicher 4 H 1 0 0  
Semipalmated undpiper 
Wilson' 8 phalarope 1 0 0  
CCIIII:DOn snipe" H 10\) 
Herrinq q u l l  1 0 0  

Rinq-billed qul14 
1 0 0  

Franklin ' .  qull 100 
Black tern 1 0 0  

212:l and Gamebi rd. 

Sharp-tailed qrouae 50 2 2  2 8  1 .  6/lll i 2 

Rinq-necked pheasant 1 5  2 8  5 7  
Gray partr idqe 5 1  1 0  39 

Raptora 

Turkey vul ture H 33 6 7  
Coope r '  a ha .... k B 1 0 0  2 pr 
Sharp-shinned hawk H 1 0 0  
Marsh ha .... k H 4 7 52 6 pr 
Red- tailed ha .... k H 4 5 55 

Swainson ' a ha .... k 35 60 5 2 pr 
Prairie falcon H 8 0  20 
Spar row hawk H 1 0 0  
Screech ow l  H 1 0 0  
Great horned owl B 6 1 3  1 3  68 3 pr 
Burrowinq owl B 1 2  8 8  3 pr 

Songb i rd s  

Rock dove B 1 0 0  �/mi 2 Mourn i nq dove B 11 28 61 7 � 
Black-bi l l ed cuckoo 1 0 0  p 
ComtnOn n iqhtha .... k 5 0  5 0  
Belted kinqfi sher 1 0 0  

Yellow-shafted flicker B 1 0 0  jlmi 2 Eastern kinqbird B 2 2  3 8  4 0  l J �  
Western kinqbird B 3 3  6 7  P 
Eastern phoebe B 1 0 0  P 
Tra i l l ' s  flycatcher B 1 0 0  P 

Leaat flyca tCher 1 0 0  �9/mi 2 Horned lark 62 3 5  8 2  � 
Ba rn swa l low 
Tree s .... allow 

p 

Bank s .... a l low 
p 
p 

Rouqh-wi nqed swal low 
Blue jay 1 0 0  
Black-b i l led maqpie 1 0 0  
Common crow 1 0 0  
Black-capped chickadee H 1 0 0  

(conti nues) 
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TABLE 2 - 1 '7  (cont · d . -l )  

Species 

Rock wren 
Long-billed marsh wren 
Catbird 
Brown thrasher 
Rob i n  

Loggerhead shrike 
Starling 
Philadelphia vi reo 
Yel low warbler 
Myrtle warbler 

Ovenbird 
Yellowthroat 
House sparrow 
Bobolink. 
Western meadowlark 

Yel low-headed blackbird 
Red-winged blackbird 
Brewer ' s  blackbird 
Common grackle 
Brown-headed cowb ird 

Orchard oriole 
Baltimore oriole 
Rose-breasted grosbeak 
American goldfi nch 
Dickcissel 

Rufous-sided towhee 
Grasshopper sparrow 
Baird ' s  sparrow 
Lark bunting 
Vesper sparrow 

Clay-colored sparrow 
Tree sparrow 
Chipping sparrow 
Wh i te-crowned sparrow 
Song sparrov 

McCown ' s  longspur 
Chestnut-col l ared longspur 

Status l 

" 
M 
B 
B 
B 

B 
B 
B 
B 
M 

B 
B 
B 
B 
B 

B 
M 
M 
M 
B 

Air lcuIturat 

1 0 0  
1 0 0  

1 7  

7 7  
1 5  

3 7  
2 1  
3 7  

3 0  

1 0 0  

2 8  

6 0  
2 4  

37 

100 
27 

l B • Breeding bird, M - migrating bird. 

lyalues indicate percentages of observations . 

1 0 0  

9 
1 1  

6 7  

5 6  
1 0  
8 0  

3 5  
20 

1 0 0  
5 2  

6 8  
1 0 0  

3 9  
6 7  

1 3  

7 2  

1 0 0  

1 8  

1 3  

6 3  
2 3  

2 

37 

1 0 0  
7 3  
8 9  

33 

100 
100 

1 0 0  
8 3  
. .  

2 1  
4 1  

1 8  

1 0 0  
1 0 0  
1 0 0  
1 0 0  

1 0 0  • 

9 6  
1 0 0  
1 0 0  
1 0 0  

1 3  

Minimum3 Breeding 
Population 

P 2 �! � �j:i 2 

42 � �l/mi 2 

7 + �/mi 2 

93 + �4/mi 2 
11 ! 2/mi 2 

1 4  .:!:. 5/mi 2 

P 
1 1 4  :!:. 2l/mi 2 

3p ,., Present in lov nwnbers; breeding population less than four (H per square mile . Whole 
numbers indicate the estimated number of breeding individuals on the 4 8  square mile study 
area i n  1 9 7 4 ; pr "" breeding pa irs . 

40baerved only on Lake Sakakawea. 

Source : Woodward-Envicon, I nc . ,  A n a l y s i s ,  1 9 7 4 .  

TABLE 2- 18 

BREEDING POPULATIONS AND PRODUCTIVITY OF SIX SPEC I ES OF WAT E RFOWL 
ON THE STUDY AREA 

Estimated Unpaired Spring No. of No . of Percent Nesting 
Sl2ecies No . of Pairs � POEu lation � Younq Success 

Mallard 2 6  10 62 12 8 3  4 6  
Pintail 1 3  6 3 2  • 20 31 
Godwall 8 3 1 9  5 2 8  6 2  
Shove ler 2 9  1 2  70 1 4 3 
Bl ue-w inged teal 26 1 0  6 2  a a a 
RUddy duck -I � � ---". ---". ---". 

Total 104 4 2  2 5 0  2 2  1 3 5  2 1  

Source : Woodward-Envieon, Inc. , Ana lysi s ,  1 9 7 4  . 
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prairie pothole region is especially important and is used heavily 
during breeding and migrations . Several species of ducks commonly 
nest in the area ; blue-winged teal make up nearly one-fourth of 
the nesting ducks in the Dakotas ,  with pintails , mallards , and 
gadwalls comprising mos t  of the rest ( 3 7 ) . Coots , snipe , plovers , 
rails , and the American avocet breed on the shores of marshes and 
lakes . Sandhill cranes also use the area for feed ing and res t ing 
during migrat ion ; the whopping crane and whistling swan are known 
to use the area for resting during migrat ion . 

b .  Upland Game Birds 

Three species of upland game birds inhabited the plant-mine study 
area--the sharp-tailed grouse , ring-necked pheasant , and gray 
partridge . The sharp-tailed grouse was present where ungrazed or 
lightly-grazed prairie , grain fields , and woody vegetat ion were in 
close proximity . These birds use ungrazed or lightly-grazed 
prairie for nesting ( 30 ) ; woody areas provide vital winter cover . 
During July and Augus t the adult to j uvenile ratio was 1 : 3 . 2 ,  
providing an es timated fall population of 6 . 7  birds /mi2 . 

Spring surveys indicated a population of 0 . 8  male pheasant/mi 2 . 
A male to female ratio of 1 : 2 . 0-3 . 3  ( 3 1 ) was used to es timate the 
breeding population of 2 . 4  birds/mi2 . Data on gray partridge were 
not sufficient to estimate populations . 

Upland game birds along the proposed produc t pipeline route include 
ring-necked pheasant , gray partridge , sharp-tailed grouse , and 
greater prairie chicken . 

c .  Raptors 

Eleven species of raptors were observed in the 49-sec tion s tudy 
area ; six were present during the breeding season - Cooper ' s  hawk , 
marsh hawk , Swainson ' s  hawk , great-horned owl , and burrowing owl . 
Seven of the eight observations of burrowing owls were in prairie 
habitats where they nest in the abandoned burrows of various 
mammals ;  in the study area ' probably those of badgers . 

d .  Songbirds 

In all , 57 species of songbirds (pigeons and doves , cuckoos , goat
suckers ,  swifts , kingfishers , woodpeckers , and perching birds ) 
were observed in the plant-mine study area ; 49 of these during the 
nes ting season . Ten species , the chestnut-collared longspur , lark 
bunting , horned lark , western meadowlark , brown-headed cowbird , 
redwinged blackbird , clay-colored sparrow , Brewer ' s  blackbird , 
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eastern kingbird , and vesper sparrow ,  accounted for over 85 percent 
of all songbird observations during the spring census . The first  
four o f  these species comprised over 60 percent of the observations . 
The widest variety of birds , 33 species , was observed where woody 
vegetation was present . Many prairie and wetland species use 
trees and shrubs for perches  during territorial displays . 

2 . 2 . 3 . 2 Mammals 

a .  Small Mammals 

Small mammals include bat s ,  shrews , and small rodents not o f  
recreational o r  furbearing importance . Ten species were identified 
in the plant-mine s tudy area (Tab le 2- 1 9) .  Suitable habitat in 
agricultural areas was mainly in fence rows . Thirteen-lined 
ground squirrels and deer mice were the most  abundant small 
mammals , as they were also in prairie habitat . Thirteen-lined 
ground squirrels and meadow jumping mice were the mos t  common 
small mammals in wetland areas , whereas deer mice and meadow 
j umping mice were the mos t  common in wooded areas . 

b . Medium Mammals 

Medium-sized mammals include 'small game mammals and furbearers . 
Eleven species were observed on the study area near the p lant-mine 
site ; sufficient data were gathered to calculate population 
estimates for five of these (Table 2-20) .  Raccoons were observed 
mos t often in agricultural areas , but tracks and droppings were 
often observed in wooded and wetland areas . Eight red fox dens 
were located in the sprin g ,  and two additional pairs were reported 
by a landowner . 

The muskrat is probably the mos t  abundant furbearing mammal in the 
region of the proposed product pipeline . Beaver , weasel , fox , 
mink , and raccoons are also taken for their fur . Predators such 
as coyotes , bobcats , skunks , and badgers are also often taken for 
their fur , or simply hunted as undesirable species . Tree squirrels , 
cot tontail rabbits ,  and 'white-tailed j ackrabbits are also presen t . 

c .  Large Mammals 

Three species of large mammals were observed in the 49-section 
s tudy area (Table 2-20 ) .  Only one mule deer was seen ; white
tailed deer were no t present  in sufficient numbers to accurately 
estimate numbers , but at least 1 1  individuals were observed . Mos t  
observations o f  pronghorn were in the agricultural northeastern 
one-third of the study area . Four males had summer territories 
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Table 2- 1 9  

SMALL MAMMAL SPECIES CAPTURED ON THE STUDY AREA 

Species 
Spring and Summer !/ 

Agricultural Prairie 

Small Mammals 
Masked shrew 
Thirteen-lined ground squirrel 63 64 
Northern pocket gopher 3 
Wyoming pocket mouse 7 
Deer mouse 24 36 

Northern grasshopper mouse 
Boreal redback vole . 

--
Prairie vole 1 
House mouse 1 
Meadow j umping mouse 1 

To tal 100 100 

!I Percent of sma2l mammals captured within each habitat type . 
�/ Animals per mi . 

Wetland 

83 

1 7  

100 

Wooded 

3 

51 

3 

43 

100 

Fall Population �/ 
Agricultural Prairie 

6 . 4  
8 3 . 2  

25 . 6  6 . 4  
812 . 8  710 . 4  

57 . 6  25 . 6  

25 . 6  

928 . 0  825 . 6  



TABLE 2- 2 0  

MEDIUM·SIZED A N D  LARGE MAMMAL SPEC I ES OBSERVED I N  THE 
STUDY AREA 

Raccoon 
Long-tai led wea s e l  
M i nk 
Badger 
Str iped skunk 

Coyote 
Red fox 
Fox squi rrel 
Porcupine 
Wh ite- t a i l ed j ackrabb i t  

Eastern cottonta i l  
Mule deer 
Wh ite-tai led dee r 
Pronghorn 

l percent o f  observations . 

Agncuitural 

7 9  
6 7  

1 0 0  
3 3  
8 3  

2 0  
6 8  

5 0  
5 7  

4 0  
7 3  

Habitat l 

Pra l. r J. e  WetIano Woodeo 

1 6  5 
1 7  1 6  

6 7  
1 4  3 

7 0  1 0  
2 9  3 

1 0 0  
5 0  

4 2  1 

1 0 0  
1 0 0  

2 0  7 3 3  
2 7  

Minimum F a l l  
Popu lation2 

1 . 1 8 

1 .  8 2  

. 2 2 

. 6 4 

+ . 8 8/mi 2 

-P 
P 
P 2 :. . 6 8 /mi 

:. . 1 4 /mi� 
+ . 2 4 /m i  
-P 

P 2 1 . 9 2 :. . 4 0/mi 

P 
1 1  
3 2  

2 p = presence i n  low numbe r s  or inc identa l l y . Conf idence l imits about den s i t y  e st imate& 
are equal to the standard error o f  the mean . Who l e  number indicates e s t imated n�bers 
present on the 49 sq uare- m i l e  study area . 

Source : Woodward-Envicon , Inc . ,  Analys i s ,  1 9 7 4 . 

within, or partly within, the s tudy area ; a bachelor herd of five 
males was also presen t . During two aerial surveys conduc ted in 
July and September , 65 and 37 pronghorn , respectively , were counted . 
The July survey r evealed 1 1  males , 27  females , and 27  j uveniles ; 
the S eptember survey showed 8 males , 15  females , and 14 j uveniles . 
Reproductive success was excellent at 0 . 98 j uveniles/female . A 
total o f  32  pronghorns had their entire range within the s tudy 
area ; an additional 38 had ranges partly within the s tudy area . 
Fall movements  suggest a wintering area for a herd of about 2 1  
pronghorn in Beulah Trench near the center of the study area . 

The same large mammals occur in the vicinity of the product 
pipeline except that the pronghorn becomes less numerous east  of 
the Missouri River . 
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2 . 2 . 3 . 3  Amphibians and Reptiles 

Ten species of amphibians and reptiles were observed in the 
plant-mine study area (Table 2-2 1 ) .  Aside from the northern 
leopard frog , which was very common , the plains garter snake was 
the most commonly encountered species . 

2 . 2 . 4 Aquatic Systems 

2 . 2 . 4 . 1 Renner Bay (Lake Sakakawea ) 

a .  Fish 

Twenty-five species of fish were collected from Renner Bay during 
the f ield s tudy (Table 2-22)  by the use of gill net s ,  seines , and 
electroshocking . Species composition and measurements are shown 
in Appendix G .  Goldeye was the most abundant species taken 
comprising 59 . 4  percent of the gill net catches . Other species 
were carp ( 1 1 . 2  percent ) ,  white sucker (8 . 0  percent ) ,  walleye 
( 7 . 1  percent ) ,  sauger ( 3 . 4  percent ) ,  river carp sucker ( 3 . 3  percen t ) , 
and yellow perch ( 3 . 0  percent ) .  Electroshocking also indicated 
goldeye to be the mos t  abundant species , followed by carp , walleye , 
yellow perch , and white sucker . Spec ies composition of fish 
captured by seining differed from those captured by gill nets and 
electroshocking . Emerald shiners comprised 59 p�rcent of the 
total catch , while yellow perch made up 32 . 8  percent . 

Young-of-the-year emerald shiners , yellow perch , carp , white 
sucker , and white bass were collected in seine hauls .  Carp were 
observed spawning from early June to mid-August .  Eggs of another 
species (probably one of the shiners ) were found at tached to 
aquatic plants in shallow water . 

b .  Benthos 

Eighteen macroinvertebrates of various taxonomic levels were 
collected from Renner Bay (Appendix G) . Chironomidae were the 
mos t  abundant with densities ranging from 33 . 3  to 1 , 095 . 2  larvae/m2 . 
There was no apparent difference in average midge densities among 
all benthic sample s tations . Aquatic earthworms made up 20 . 2  percent 
and midge larvae 70 percent of all benthic macroinvertebrates 
collected . 

c .  Plankton 

Plankton studies of Renner Bay indicate a low-s tanding crop and a 
highly mineralized environment .  Mos t  phytoplankton found (Appendix G) 
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TABLE 2 - 2 1  

AMPHI BIANS AND R EPTI LES OBSERVED O N  AND I N  THE VICINITY O F  T H E  
STUDY AREA 

SpeC ies 

Blotched tiger salamander 
Great ph.ins toad 
Rocky Mountain toadb 

Northern leopard trogC 
Weatern painted turtle 

plainB garter snake 
Red.-sid.ed garter snake 
Western hog-nose snake 
Yel low-be l l i e d  racer 
Smooth green snake 
Bull snake 

lqr lcultural 

lNUlDber of observationa in habita t .  

20baerved only a long the Knife River. 

14 
1 "  

5 

15 
J3 

" 
1 

1 3 
3 
5 

30bservations ot the northern leopard troq were not recorded due to their extreme 
abundance in wetland areas. 

Source : Woodward-Envicon , Inc . .  Analys i s ,  197 4 .  

TABLE 2 - 22 

FISH COL L ECTED F ROM AQUATIC ECOSYSTEMS I N  M E RCER COUNTY, 
NORTH DAKOTA, MAY THROUGH OCTOBER 

Spe c i e s  

Shove lnose sturgeon 
Goldeye 
Coho sa lmon 
Ra i nbow trout 
Northern pike 

Lake chub 
Carp 
Brassy minnow 
P l a i n s  mi nnow 
F l athead chub 

Eme rald s h i ne r  
S a n d  sh i ne r  
Northern redbe l ly dace 
Fathead mi nnow 
Blacknose dace 

Creek chub 
Rive r carpsucker 
White sucker 
Smal lmouth buf f a l o  
Bigmouth buf falo 

Shorthead redhorse 
Channe l catf ish 
S tone cat 
B l ack bul lhead 
Burbot 

Brook st ickleback 
White bass 
Iowa darter 
Johnny darter 

Etheos toma r igrum 
Yel low perch 

Sauger 
Wal leye 
Freshwater drum 

Tot a l  

Lake 
Sakakawea 

x 
x 
x 
x 
x 

x 

X 

X 

X 
X 

X 
X 
X 
X 
X 

X 
X 

X 

X 
X 
X 

X 

X 
X 
X 

2 5  

Kn ife River 
D r a i n age 

x 

x 

x 
X 
X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 

2 2  

Source : Woodward-Envicon , I nc . ,  Analys i s ,  1 9 7 4 .  
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are either tolerant of a wide variety of conditions or are found 
specifically in highly mineralized environments . Most  of the 
zooplankton , likewise , are known to occur in a wide variety of 
l imnetic environments . 

Twenty-eight zooplankton taxa were identified including 7 Copepoda , 
6 Cladocera , 1 1  Rotifera , and 1 each of Protozoa , Chironomidae , 
Nemata , and Oligochaeta . Density was highest in late July 
( 29 . 1  organisms / I )  and lowest in September ( 16 . 6  organisms / I ) . 
Copepoda clearly predominated , comprising 59 to 9 1  percent  of the 
total . 

One hundred two phytoplankton taxa were found including 10  centric 
diatoms , 79 pennate diatoms , and 1 3  others (5  Chlorophyta , 3 Cyanophyta , 
2 Pyrrophyta , 2 Chrysophyta , and 1 Euglenophyta ) .  Phytoplankton 
density was highest in late June (240 . 8  cells /ml ) and lowes t  in 
September ( 2 1 . 6  cells /ml ) . Pennate diatom density was 84 to 
91 percent of to tal phytoplankton densi ty throughou t the study . 

d .  Roo ted Aquatic Plants 

Macrophytes were not abundant . The dominant �ubmergent was sago 
pondweed . Very sparse growth of a broad-leaved pondweed was seen 
in portions of the bay . Smartweed was the most  abundant subaquatic . 

2 . 2 . 4 . 2 Knife River Basin 

a .  Fish 

Twenty-two species of fish were collected from the Knife River and 
Spring Creek (Table 2-23 ) .  Measurement s and numbers collected are 
presented in Appendix G .  Minnows were 83 . 2  percent  of the total 
f ish collected , with sand shiners representing 70 percent of this 
total . Suckers accounted for 1 2 . 9  percent and gamef ish less than 
1 . 0  percent of the to tal . The carp , flathead chub , sand shiner , 
fathead minnow , blacknose dace , white sucker , shorthead redhorse , 
and Iowa darter were collected each month of the study . The 
walleye , stonecat , creek chub , and northern red belly dace were 
taken f ive of the six sample period s .  

Young-of-the-year black bullheads were captured in drift nets . 
Young-of-the-year carp , sand shiner , river carpsucker , shorthead 
redhorse , white sucker , and channel catfish were also collected 
from the river drainage . 

b .  Benthos 

Although siltation was evident , a diverse macroinverteb rate population 
was found in the Knife River drainage ; 63 various taxonomic levels 
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OF FI SH 
TOTAL NUMBER"FOR EACH SPEC I ES TAKEN F ROM EACH AREA OF THE 

KNI F E  RIVER DRAI NAGE 

Sl2!ciea 

Goldeye 
Northern pike 
Lake chub 
Carp 
Bra.ay minnow 

Flathead chub 
Emerald shiner 
Sand shiner 
Northern redbelly dace 
Fathead lIIi nnow 

Blackno8e dace 
Creek chub 
River carp8ucker 

White sucker 
Shorthead redhorse 

Channel catfish 
Stonecat 
low. darter 
Sauqer 
Walleye 

1 Stations 1 and J 2 Station 2 J St. tiona 4 and 6 

sEring: Creekl South FOrk2 

) 
)2 86 21 

1 

76 

8 1 1  602 940 
2 ) • 
2 " 7 )  

6 .  16 
)0 
10 

2 0 )  2 5 8  7' 
2 8  64 '5 

10 • 

Source : WOodward-Envicon, Inc . ,  Analya i s ,  1 9 7 4 .  

� Area ] 

) )  21 

U 1 
1685 7 0 8  

2 4 )  50 

1 8  ) 
8 10 
2 1 

)0 27 
57 7 1  

1 8  10 • 

were identified (Appendix G) , including 10 genera of mayfly nymphs ,  
1 1  genera of caddisfly larvae , and 16 genera of midge larvae . A 
unionoid clam and a crayf ish were hand-collec ted from the drainage . 
Only minor differences in the species composition existed among 
six collec tion s tations . Individual taxa varied in numbers between 
s tations and among samples , but dif ferences in habitats sampled 
and sampler selec tivity may have contributed to these variations . 

c .  Ponds 

Three ponds within the study area were surveyed for fish and 
aquatic macroinvertebrates . The brook s tickleback , fathead 
minnow , and northern red belly dace were all collected from one 
pond ( Table 2-22) .  Leeches , sideswimmers , dragonfly nymphs , 
damselfly nymphs , water boatmen , water s triders , caddisfly larvae , 
predaceous diving beetles , crane fly larvae , soldier fly larvae , 
and a snail were collected from the three ponds . 

2 . 2 . 4 . 3  Product Pipeline Route 

There are two maj or types of aquatic ecosystems in the region of 
the proposed product pipeline : a s tanding-water (lentic ) system ,  
which inc ludes lakes , impoundment s ,  ponds , and wet lands , and a 
running-water ( lotic ) sys tem , which includes springs , creeks , and 
rivers .  In general , surface waters in the area undergo wide 
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seasonal temperature gradients and have rela tively high concentrat ions 
of total dissolved solids . Most rivers have sluggish currents and 
are normally turb id .  The maj or impoundments are adequate in 
resp iratory gases and are less turb i d  than the rivers . Rivers 
normally have higher concentrat ions of respiratory gases , due to 
greater interface mixing . 

a .  North Dako ta 

The maj or standing-water ecosystems which boruer or are in the 
proposed pipel ine route in Nor th Dakota are Lake Sakakawea , 
Lake Audubon , and the lakes of the Devils Lake complex .  Other 
lentic sys t ems include many unnamed perennial potholes , lakes , 
pond s ,  and wetland s ,  plus numerous unnamed intermit tent po tholes 
and wetlands . Maj or running-water sys tems were listed in Table 2-7 
and Figure 2-18 . 

The maj or fishing waters in North Dako ta which may be aff ec ted by 
pipeline construction includ e :  

1 .  The lower reaches o f  the Knife River supports an excellent 
sauger and walleye sports f ishery . In the spring these waters are 
important as wal leye , sauger , and forage f ish spawning and nursery 
hab itat . 

2 .  The Missouri River near Washburn supports a commer� ial 
f ishery (buf falo f ish , bullhead , carp , etc . )  and an important 
sports f ishery for pike , wal leye , and sauger . In addition , an 
experimental coho salmon stocking program is taking p lace a t  
Garrison Fish Hatchery t o  establish a salmon sports  fishery in the 
Missouri .  The firs t genera tion of adult spawners is due in 1 9 7 7 . 

3 .  Lakes Sakakawea and Audubon provide excellent habitat for 
both warm- and cold-water sp ecies , and thus suppor t a sports 
f ishery of na t ional importance .  

4 .  Devils Lake supports an excellent nor thern pike fishery , as 
well as a white bass and walleye sports fishery . Because of 
salinity problems , the fishery is managed on a put-and-take basis . 

5 .  The Fores t and Red Rivers provide a local ly important sport 
fishery for warm-water species such as northern pike , sauger , 
walleye , largemouth bass , and smallmouth bass . 

Tr ibutar ies of the aforementioned streams provide sports f ishing 
of local value during spring runoff . They also provide spawning 
habitat for spring spawning fish . 
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b .  Minnesota 

Minnesota waters to be crossed by the proposed pipeline are the 
Red River of the North , Snake River , and a perennially flowing 
drainage canal which f lows into the Middle River . The fishery of 
the Red River was outlined above and that of the Snake River is 
s imilar . 

2 . 2 . 5 Unigue Biological Resources 

2 . 2 . 5 . 1 Unigue Ecosys tems 

A unique community is one which is extremely limited in extent or 
occurrence and/or possesses attributes of special academic interest . 
One such community exists  on a small flat-topped butte at T .  145  N . , 
R .  88  W . , 1 . 25 miles northwest of the proposed mine boundary . The 
flat top represents the level of a former geologic per iod , most  of 
which has long since eroded away . The plant community is a rar e ,  
relict grassland stand which has escaped grazing and tillage .  The 
butte top is roughly triangular with an area of about 0 . 5  acres . 
Western wheatgrass was the predominant p lant species , comprising 
90 percent of the s tand . Green need1egrass ,  fringed sage , need1e
and-thread , and plains reedgrass were present in sma ll amounts . A 
uniform mulch layer of 1 . 5  inches is present with an addit ional 
0 . 5 inch of humic mulch . 

Wildlif e areas that occur in close proximity or adj oin the proposed 
product pipeline route include the Lewis and C lark State Game 
Management Area (GMA) , south of the route at the Missouri River 
crossing , the Wolf Creek GMA on the south side of Lake Sakakawea , 
and the De Trobriand GMA on the north side of Lake Sakakawea . 
Also , the route passes south of Lake Ardoch NWR in Walsh County 
and near the Marshall County State Game Refuge in Minnesota . The 
proposed route is on existing railroad ROW near all of these 
areas. 

2 . 2 . 5 . 2  Endangered Species 

The black-footed f erret is the only endangered mammal that might 
be found in the proj ect area . I t  is closely associated with 
prairie dog towns and neither the ferr et or any prairie dogs were 
observed near the plant-mine site .  The area is also within the 
former range of the northern kit (swif t )  fox ; however , the current 
(July 14 , 1 9 7 7 ; FR 42 : 135) List of Endangered and Threatened 
Wildlife and Plants describes this species as now restricted to 
Canada . 
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The proj ec t area is within the migratory range of the whoop ing 
crane . In fac t ,  two conf irmed sitings were recorded for Merc er 
County during the fall of 1 9 7 5 .  The Eskimo curlew possibly 
migrates through the area if it is not already ext inct . It  is 
also possible that the arc tic peregrine falcon could be found in 
the region during migration . No endangered spec ies of f ish , 
amphib ians , and rep tiles are known to occur in the study area . 
The product pipeline route has not been checked for the presenc e 
or absence of any of these species . However , ANGCGC is committed 
to a detailed b iological survey of the proposed route before f inal 
alignment (99 ) .  

2 . 3  Soc ioeconomic Environment 

2 . 3 . 1  Demography 

Population : The reg ion near the p lant-mine site is a predominantly 
agricultural area with a low population density . The 1970 population 
in the eight counties within 75 miles of the site was 108 , 512 
(Tab le 2-24) . Mercer , Dunn , and Oliver Counties had a 19 70 population 
of 13 , 392 . S ince 19 70 , however , coal-related developments at 
Stanton and Center have resulted in some increase in population in 
the area . A special census in Hazen in August of 19 75  showed a 
population of 1 , 558 ; this was an increase of j18 persons over the 
1970 population of 1 , 240 (7 9 ) . Although special censuses have not 
been held in other area cities , it is probable that some may also 
have experienced a population increase (particular ly Beulah and 
Center ) . 

Local Work Force : In 19 70 , about 14 , 500 workers in relevant j ob 
categories lived within 75  miles of the plant-mine site ; more than 
6 , 200 were employed in const ruction or farming . About 7 . 2  percent 
of the civilian labor force in the three maj or impac t counties 
(Mercer , Dunn , and Oliver) was unemployed as of June 1976  ( 7 8) . 
This showed little change from the 19 7 2  rate of 7 . 3  percent (39) . 
Dunn County has the highest j obless rate ( 7 . 8  percent)  and Mercer 
County has the lowest ( 6 . 4  percent) ;  Oliver County currently has a 
7 . 3  percent j ob less rat e .  

The 19 70 primary work force in construc tion and construct ion
related j obs is shown in Table 2-25 ; the overall secondary work 
force in related construction is lis ted in Table 2-26 . Unions 
having membership in the ar.ea in 1974 are shown in Table 2-27 . 
Technical workers needed for operation of the gasif ication plant 
are not availab le in the region ; some of the maintenance workers 
could come f rom the exis ting b lue collar work forc e .  

2 . 3 . 2  Economy 

Of the 38 , 262 workers living in the eight counties near the 
plant-mine site in 19 70 , nearly 32 percent were engaged in 
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TABL E  2 - 2. 4  

PROPOSED COAL GASI FICATION PROJECT AR EA. U.S. CENSUS SUBDIVISION 
POPULATION 

Minor Civil Diviaion 
("CO) Count of Persona Nor�� 

t
�fkota COl,lnt of Peraona 

� Subdiviaion ( P02u1at1 0n ) !P02u16tionl 

aurldqh Blamarck J � , 496 Bismarck 3 4 . 7 0 3  

Hortheaat 7 8 8  Wing" 2 2 3  

Northwe.t 1 , 315 Rev·n " 
Wilton (P) 1 1. 

Southeast 1 , 19 B  
Southwest 1 , 9 1 7  

Dunn Hall iday 1 , ' 2 0  Oodqe City 1 2 1  

Dunn Canter 107 

KAlliday 4 1 3  

Werner 21 

K i l ldeer 1 , 899 1U 1ld •• r "' 
South Dunn 1 , 176 

McLean t>oqden Butte 9 1 7  len.diet " 
Butte 193 
Ruao 15 

Garri aon 1 , 1 514 Garriaon 1 . 6 1 4  

North Central 1 , 6 7 3  Max 3Dl 

South Central 1 , 196 Wilton (P) ". 
turtle Lake 1 , 5 4 1  Mercer ' "  

Turtle Lake 7 1 2  

Underwood 1 , 9 71 Coleharbor 71 

Underwood 7 1 1  

Waahburn 'D' Waahburn ... 
Weat McLean 1 . 5 3 5  

Mercer Beulah 1 , 34 4  Beulah 1 , 3 4 4  

Eaat Mercer 1 , 65 3  Pick City 11. 
Stanton 5 1 7  

Hazen 1 . 2 4 0  MaE.n 1 , 2 4 0  

Weat Mercer 1 , 9 3 8  Golden Valley 2 3 5  
lap 2 7 1  

Morton Central Hor ton 1 , 10 5  Alrr.ont ID. 

Flasher 1 , 1 1 3  Flastler . ., 
Glen U lli n 1 , 070 Glen U l l i n  1 , 0 70 

Hebron 1 , 10 3  Hebron ·1 , 10 )  
Mandan 1 1 , 0 9 3  Mandan 1 1 , 0 9 3  

Mandan North 1 , 8 5 9  
Mandan South 1 , 2 2 7  
Nev Salem ." Ne" Salem ." 
West Morton 7 1 7  

Oliver Center 1 , 6 0 "  
. 

Center 1 1 .  
we s t  Oliver 7 1 '  

Sheridan East 1 , 0 9 0  Goodrick 3D' 

North ", .... rtin 1 2 D  

Southvest 1 , 3 U NcC11,lsky ... 

Stark Belfield 1 . 1 3 0  Belfield 1 , 1)0 

Dickinson 1 3 , 1189 Dickinson 1 2 , "0 5  

Dickinson North 1 , 15" Gladstone 2 2 2  

Dickinson South ' 4 1  

East  Stark 2 , 319 Richardton 7" 
hy10r 112 

west Stark � 8ol,lth Heart ---1ll 

bgiona l Tota!. " 0  MCD' . 1 0 8 . 5 1 2  U Citie. 7 6 , 7 3 8  

1
Any incorporated place. 

(P) - partial incorpora t ion in U . S .  Census subdi vislon. 

Source ; 1970 CensuS 1st count. 

TABLE 2-2.5 
CENSUS OF PR IMARY WOR K  FORCE I N  RE LATED CONSTRUCTION JOBS. 1 970 

Nork Force 

County Construction FaIlllter s  rAni Laborers 

Burleigh 1 , 600 70S 178 

Dunn 6. ,3] 16] 

1 5 1  S92 107 

McLean '61 1 , 0 32 1 .. 

S]] 7.' .23 

01l.ver " ." •• 
Sherldan 76 .. ] 11. 

Stark � --.!!! � 
Subtota.l 3,061 5 , 714 1 . "59 

Tota.l for Constructlon 1 0 , 2 ] 4  

SO u r c e :  Th0lll4S 1( .  Ostenson. 197 2 .  No r t h  Clakota etIIp1oy.ent cl\&racter

lstlCS by cou n t I e s .  North Clakota Agrlcultural Eltper lll'lent Sta.
fargo, North Dako t a .  
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� 
Burlei9'h 

Dunn 
McLean 

Mercer 

Morton 

Oliver 

Sherid.an 

Stark 

Sub total 

Total 

TABLE 2 - 2 6  
SECONDARY WORK FORCE AVAI LABLE I N  RE LATED 

CONSTRUCTION JOBS, 1 970 

Craftsmen All 

� Opentivu � !:!!!!!!! � 
1 , 821 646 411 705 178 

95 18 27 833 163 

334 86 84 1 , 032 166 

296 96 13l 592 107 

937 363 233 787 423 

78 11 18 441 49 

92 18 517 483 ll4 

� � ---.ill. ---.lli ---1!! 
4, 291 1 , 594 1 , 652 5 , 714 1, 513 

Source: �8 K. Oateneon. 1972. North Dakota eaployment characteristics by counties . 
Agricultural Experiment Station. Fuqo, North Dakota . 

TABLE 2 - 2 7  

Tran8port 

419 

30 

83 

81 

294 

25 

--Bl 
1 , 155 

1 5 , 905 

North Dakota 

CONSTRUCTION RE LATED UNIONS I N  NORTH DAKOTA, 1 974 

Union � � Jurisdiction 

Asbestos Workers 133 1641 N .  1 0 t h  St . •  Farqo N . D. 
8011el'1llakers 6" 1 1 7  S . E .  Forest St. • Minneapo l i s  N.D.  , S . D .  , M l n n .  
Bricklayers Rt. 4 ,  Bo x  'lA. Nandan SW part of N . D .  

Carpenters 1091 1 ) 2 3  E .  Front Ave • •  Bismarck Parts o f  west N . D .  
Cement "asons .nd 

Plasterers 897 l07-6th Ave . •  N . W . ,  Mandan Parts of west N . D .  
IBEN 714 .. y . 83 North. Minot Western N . D  . 
Homeworkers 793 40)-7th Ave. . . , Farqo N . D  . 
Laborers '80 P.G.  80, 1602,  Grand Forks N . D .  
Ji'4 i l lwriqhts 1091 1 3 2 3  E .  Front Ave. , B i smarck Parts of west N . D .  

�eratinq En<;lineer9 49 P . O .  80' 686, Bi smarck N . D .  
Palnters 1962 911 Curtis Ave . •  Bismarck N . D . 
PIUlllber s  .nd 

Pipet'ttters 795 , 627 1 3 2 3  E .  Front Ave . •  Blsmarc)( lI(estern N . D .  

Sheet.J!letal Wor)(ers '" nO-19th St . ,  S . E  . •  Minot All N . D .  exc. SE part 
TeAIIIsters 1 2 3  1 3 2 3  E .  Front Ave . •  Blsmarck SII( part of N . D .  

N A  - Not Ava ilable 

Source : Blsmarck-Ji'4andan Bui ldin<;l and Constructlon Trades CounCl l .  1974.  
(Compllatlon ot' data subrnttted by each union l i sted in table) 
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Journeymen 
Nelllbers W4ge 2!r Hour 

40 $7.69 
2000 8.90 

7 5  7 . 1 )  

NA 6 . SS 

" 6 . 07 
274 7 . 30 

343 7 . S0 
900 5 . 67 

NA 7 . 56 
... 5 . 85 

5 . 65 

246 7 . 4 5  

1 2 5  7 . 90 
NA 4 . 9 2  



finance and service industries , 22  percent in wholesale and retail 
trade , and 19 percent in agriculture (Tab le 2- 28 ) .  The work force 
had a well balanced occupat ional structure--42 percent were pro fes
sional and o ther white collar workers ;  40 percent were blue collar 
workers ,  farmers , or farm workers ; and 15 percent were service 
workers (Table 2-29 ) . The eight county area contained over 5 , 700 
farmers or farm manager s ,  about 1 , 500 farm worker s ,  and 8 , 300 
o ther blue collar workers . 

Al though Mercer , Dunn , and Oliver Counties are predominant ly 
agricultural ,  211 small industrial firms were operating within 
these counties in 19 7 2  (Tab le 2-30 ) . In 1969 , nearly 40 percent 
o f  the 1 , 961 farms in these counties were over 1 , 000 acres (40) . 

The three maj or impac t counties had a comb ined taxable real estate 
valuation of about $16 . 5  million in 1975 (Table 2-3 1 ) .  Taxab le 
valuation is legally prescribed at 50 percent of the market value 
of real property . However , the Sales Rat io S tudy conducted in 
1976 by the S tate Supervisor of Assessments for the purpose of 
comparing the 1975  assessed value of properties with their ac tual 
selling prices shows that assessments averaged only 11 . 7  percent 
of market value in Dunn County , 9 . 9  percent in Oliver County , and 
8 . 9  percent in Mercer County . (The S tate average is 12 . 3  percent . )  

The S tate may legally levy up to 4 . 00 mills annually on the 
taxable valuation of local property for the S tate Medical Center ,  
but only 1 . 00 mill  has been levied in recent years . Taxes levied 
on taxable property within the three impacted count ies but outside 
of a municipal boundary include the S tate levy , county levy , 
unorganized township road and bridge levy , school district levy , 
and rural fire protection levy . Taxable property within a municipality 
is subj ec t to the S tate and county levy , city levy , school district 
levy , a fire protection dis trict levy , and of ten a park district 
levy . The State-wide average to tal property tax mill levy in 1975 
was 183 mills . 

The maj or source of revenues for the three counties in 1975 was 
from the general property tax levy and the special tax levy on any 
mobile homes , rural electric cooperatives , banks , trust companies , 
savings and loan associations , and mutual , cooperative , and small 
commercial telephone companies . Total revenues expected from 
property taxes levied in 1975 upon the various classes of property 
in each county were : 
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Countl 

lurldlh 

.... n 

!lclAan 

Mercer 

Oliver 

Sheriden 

Stark 

Norton 

Total 

TABL E  2 - 2 8  
EMPLOYMENT1 BY I NDUSTRY AND BY COUNTY. 1 970 

Tn'nponat!on, 
Co_"nloatlon. 

� Aarlcultuu � � Kanufacturtnll ��.!l.l.!.!..!!.!... ,Tr .. de S .. r�tc .. s GovernMnt Toul Agriculture Finance S<trvlc ... 
IuThll" 1 , 6-0 0  1 . 1 2 1  ),844 S.819 l,bS4 B , 866 

1,690 

1 , 224 1,013 J, �14 

H '  Hl '
2 , l l 2  

'" 
'" 1 , 1 1 8  

1 , 1 )6 ", 1,6)2 2,454 6,642 

1" (\ Cens". "" n ,  rourth C'o<.Int, HI" B, "ICf) I'eport •• 
o.pl.r�t>t of ...., .. " ... aur.l Econco",cs. IIorth Dakota Stat .. Ur" "eruty, 1972. lIo .. th o..kou r.:plor-ent Cha ... ctenBncs by_ Counues. 

TABLE 2-29 

EMPLOYMENT1 - OCCUPATION BREAKDOWN BY COUNTY. 1 970 

Fanera Other 
2 

Other
2 

Profe.sional and and Fan Para Blue loIhite 
Service. 2 H.t.nas(Sen t ...L. H.t.naurs ...L. Workers ...L. Collar ...L. Collar ...L. ...L. 

4.795 30.2 705 4 . 4  1 78 1 . 1  3 , 297 20 . 8  4 , 4 0 7  2 7 . 8  2 , 4S," 1S . 7 

220 13 . 0 83) 4 9 . 3  16) ' . 6  170 1 0 . 1  168 , . , !l6 8 . 0  

747 2 1 . 3  1 , 0)2 2 9 . 4  16 6  4 . 7  587 1 6 . 7  460 1 3 . 1  5 2 2  1 4 . 9  

346 1 6 . 2  592 2 7 . 8  107 5 . 0 604 2 8 . 3  210 ' . 8  27) 12 .8 

59 7 . 6  441 56.6 " 6 . )  107 13 . 7  . 66 8 . 5  5 7  7 . )  

152 1 3 . 6  48) 4 3 . 2  1 1 4  10 . 2  16' 15 . 1 !l1 11 . 7 6' 6 . 2  

1.467 2 2 . 1  841 12 . 7  259 ) . . 1 , 490 2 2 . 4  1 , 42 2  2 1 . " 1 . 16) 7 . 5  

1 , 314 20 . 2 737 12. 1 42) ' . S  1 , 82 7  28 . 0  1 , 1 20 17. 2 1 , 050 16. 1 

7 , 9 1 7  20 . 7  5 , 714 1 4 . 9  1 . 459 3 . 8  8, 251 2 1 . 6  7 , 9 8 4  2 0 . 9  5 , 754 l S . 0  

I
Nu-ber o f  penona reported i n  1 9 7 0  Census. 

� 
15,866 

1,690 

1 , 514 

2 . 132 

7 7 9  

1 , 118 

6,6"2 

6, 521 

18,262 

2
eateloriea Uated in table are cOllposed of the fol lowing occupations: Other White Collar - sales and clerical workers; Other Blue Collar _ 
craft ... n and toremen, a l l  operAtives and non-fArm l�rers: Serviclt! - all service and priVAte household workers. 

Source: 1970 Cenaus Data, Fourth Count, File B, HCD Reports. 

Depart_nt of Aa;ricultural [COMllics. North Dakota State Univeraity. 1 9 7 2 .  North Dakotll. ElIlployment Characteristics by Counties. 

TABLE 2-30 

NUMBER AND TYPES OF INDUSTRI ES I N  
T H E  TH R E E-COUNTY AREA. 1 97 2  

Agricultural Services 

."I.ininq 

Construction 

Kanufactuftnq 

Transportation, COII'II"IlUli
cahons, Publlc Ut1lities 

Wholes""le Tr""de 

,Ret""ll Trade 

Finance 

"IOtal
l 

13 

l
Inc1udes hI"llls 1n lIIiscellaneous cateqodes. 

)5 

Source: U . � .  Bure""u of the Census, 1 9 7 3 .  County BUSIness Patterns, 1 9 7 2 .  
North Dakota CBP- 72-36. WashH\gton, D. C .  U . S .  Government Printlnq 
Office. 
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County Total Proper ty Tax Revenues* 

Dunn 
Oliver 
Mercer 

$ 1 , 080 , 45 3  
572 , 564 

1 , 15 7 , 685 

*Tota1 collec tions might be somewhat less than this figure since 
not all projec ted revenues are collec ted . 

Primary S tate revenues in Nor th Dako ta are derived from the 
4 percent sales and use tax and the personal and corporate income 
tax . Sales and use tax revenues generated from the three count ies 
in 1975  were : 

County 

Dunn 
Oliver 
Mercer 

Total Sales 

$ 10 , 139 , 601 
1 , 6 11 , 94 1  

3 7 , 14 3 , 69 2  

Taxable Sales 

$ 4 , 100 , 826 
793 , 45 1  

2 1 , 721 , 426 

Tab le 2-3 1  

Tax Paid 

$163 , 783 
2 7 , 172  

866 , 5 7 7  

TAXABLE VALUATION O F  PROPERTY SUBJECT TO GENERAL PROPERTY TAX I N  19 7 5  

Taxable Valuation 

Total Acres 

Farm Land s 
Other Real Estate 

Total Real Estate 

Personal Property 

Railroad and Utility 
Property 

Grand Total 

Dunn 

1 , 066 , 420 . 10 

$5 , 611 , 103 . 00 
55 7 , 566 . 00 

$6 , 168 , 669 . 00 

-0-

$ 484 ! 254 . 00 

$6 , 65 2 , 923 . 00 

Oliver Mercer 

441 , 556 . 00 603 , 991 . 20 

$2 , 948 , 1 71 . 00 $ 3 , 8 7 7  , 1 7 7  . 00 
208 ! 387 . 00 1 ! 91 3 , 288 . 00 

$3 , 156 , 55 8 . 00 $5 , 790 , 405 . 00 

-0- -0-

$ 241 , 6 35 . 00 $ 64 7 , 596 . 00 

$3 , 398, 193 . 00 $6 , 438 , 001 . 00 

Source : 1976 S tatis tical Report , 1975  Proper ty Taxes Levied and 1976 Property 
Tax Valuation , North Dakota Tax Department 
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The North Dako ta coal severance tax on ex is t ing mines ef fective 
July 1 ,  1 9 7 7 , was $ 0 . 65/ ton escalated on the basis of $ O . O I / ton 
for each one-point increase in the wholesale price index . The 
revenues received from the severance tax are allocated to the 
State Coal Development Fund . This fund is divided as follows : 

a .  3 5  percent to a special fund for distribu tion to taxing 
dis tricts impacted by coal development ; 

b .  1 5  percent held in perpetual trus t , the income from 
which goes to the State ' s  General Fund ; 

c .  20 percent allocated to the coal producing counties in 
propor tion to the coal removed from the county ; and 

d .  30 percent to the S tate ' s  General Fund . 

The 20 percent of the severance tax allocated to the counties is 
further allocated 40 percent to the county , 30 percent to school 
dis tricts within the county , and 30 percent to the ci ties . Loans 
can be made from the State Trust Fund as a last resort to impac ted 
counties , cities , and school dis tricts for services and facilities 
at a maximum 6 percent interes t rate ;  the loans would be paid back 
out of future severanc e taxes the various enti ties would receive.  
The old severance tax was $ 0 . 50/ ton escalated $ O . O I / ton for each 
three-point rise in the wholesale price index ; allocation was 
3 5  percent to the special fund , 30 percent in trus t , 5 percent to 
the counties , and 30 percent to the General Fund . The f irst 
dis tribution under the new formula will take place in Oc tober 
1 9 7 7 . 

North Dako ta also has a coal conversion tax of $ O . I O /mcf (or 
2 . 5  percent of gross receip ts whichever is greater) that would 
apply to the proposed gasification p lant once it s tar ted operation . 
The tax would be allocated 65  percent to the S tate and 3 5  percent 
to the County ; the allocation formula for the monies go ing to the 
County would be the same as for the severance tax . 

Abou t  3 8 . 5 perc ent of the families in the three county maj or 
impact area earned $8 , 000 or more in 1969 (Table 2-3 2 ) ; 18 . 5  percent 
of the families earned incomes below the 1969 governmentally 
def ined pover ty level . The effective buying income of residents 
in the three counties was es tima ted to be $30 million in 1972  
(42 ) . Estimated retail sales by this same source was $ 1 5  million . 

The economic base of the 14 counties traversed by the proposed 
product  pipeline is primarily agricultural .  Tab le 2-33 presents 
comparative earnings for seven categories : manufac turing , wholesale 
trade ,  retail trade ,  services , local government ,  agricul ture ,  and 
mining for the counties af fected by the pipeline in each S tate . 
Data on earnings of manufacturing do no t represent sale of manufactured 
goods , but rather the value added as a result of manufac turing . 

Wholesale and retail sales are the economic leaders in the area 
near the pipeline;  Nor th Dakota pipeline impac t area wholesale 
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TABLE 2-32 
FAM I LY I NCOM E  DISTRIBUTION IN THE T H R E E·COUNTY AREA, 1 969 

Number and Percentage of Fami] ies Families Below Povert� Level 

County 0- $ 3 , 999 \ $4 , 000- 7 , 999 \ $8, 000+ \ Total Number \ 

Dunn 300 26 . 5  409 36 . 1  423 3 7 . 4  1 , 132 226 2 0 . 0  

Mercer 429 26. 3 541 33 . 2  659 40 . 5  1 , 629 289 1 7 . 7  

Oliver 147 2 4 . 6  240 40. 2 210 35 . 2  597 109 18 . 3  

Total 876 26 . 1  1 , 190 3 5 . 4  1 , 29 2  3 8 . 5 3 , 3 58 624 1 8 . 6  

Source : 1970 Census Data, Fourth Coun t ,  File B ,  MCD Report s .  Department o f  Agricultural Economi c s ,  
North Dakota State Un ivers ity , 19 7 2 .  North Dakota Income Characteristics by Counties . 

Table 2.- 33 
EMPLOYMENT BY COUNT I ES AND STATES FOR NORTH DAKOTA AND M INNESOTA- -

MEDIUM FAMILY GOVERNMENT MINERAL 
UNEMPLOYMENT INCOME MANUFACTURING WHOLESALE RETAIL SERVICES LOCAL FEDERAL FARMING INDUSTRY 

1970 1969 1967 '�::7 1967 1967 1%7 191" 1969 19G7 
PERCENT OOLLARS 1 1 .000) 11.000) 1 1 .0001 1 1 ,000) 1 1 ,000) 1 1 ,000) 

MERCER 3,6 '.710 (0) 52 193 41 200 37 1.330 200 
OLIVER 1,8 6,529 (D) (0) 19 (0) 92 10 1.052 NA 

Me LEAN 6.2 7 Jl92 (Z) 106 360 59 .. 239 3.227 NA 

WARD 4,9 1.370 .& 890 3,07& 8" 1.328 959 3.230 NA 

MC HENRY 5,7 6.890 (Z) 82 250 2 1  306 7& 2.'00 NA 
SHE RIDAN 2.7 &.278 (0) 18 71 & 98 :J7 1,_ 

PIERCE 3.3 7 .144 (D) .. 280 39 150 45 1.428 - .  
BENSON 9.2 6,318 IZ) 75 151 15 286 1 1 7  2.238 

RAMSEY 4.5 8,17' .1 189 9!54 142 328 15 1 2. 1 34 ., 
NELSON 4.7 6,311 101 81 2:!9 49 262 .. 1.668 NA 

GRAND FORKS 4,3 8,- ,9 731 3,_ 935 1.37 1  84 3  4.533 NA 

WALSH 4,] 7."0 .2 :!lI2 757 118 489 92 5.�55 NA 

TOTAL 4,6 7.444 U 2,55' 9.925 2,286 5 290 2,650 30.103 200 

STATE O F  N,D. ',7 7.83& 7,5 10,681 28,821 &,547 1 6 896 8,051 106,837 1.9 

MARSHALL 12.2 6,2" IZ) 148 1,335 31 416 80 4.398 NA 

POLK 5.8 7,677 1 .0 50. 1,400 97 992 1 .. 8,929 NA 
STATE TOTAL 9,0 6,961 -- 652 2.735 128 1,408 22' 13,327 NA 
ITATE OF MINN, 4,2 9,981 299.8 7 1 .  \74 189,338 57,372 100 736 29 286 251 ,005 12.9 

-_,)APTED FROM, u,S, DEPT. COMMERCE, COUNTY ANO CITY DATA BOOK. A STATISTICAL ABSTRACT SUPPLEMENT, 1972, 

LEGEND 
REPRESENTS ZERO 

101  WITHHELD TO AVOID DISCLOSURE 

IZ I LESS THAN 1,000 PE RSONS 

N A  NOT AVAILABLE 
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earnings totaled $307  million and retail earnings to taled $311  million 
in 196 7 , compared to $ 190 million for agricul ture . For the Minnesota 
pipeline impac t area , wholesale earnings totaled $ 6 7  million and 
retail totaled $ 58 million , while agricul ture produced $ 64 million 
in earnings .  A signif icant portion of retail and wholesal e trade , 
however , is in support o f  agricultural activities . 

Income and employment statistics for the product pipeline impac t  
area show the North Dako ta median family income t o  be $ 7 , 444  
(1969)  with the larges t employment in farming (Tab le 2-33 ) . 
Similarly , median family income in the two county Minneso ta area 
was $ 6 , 961 with farming also the largest employer . 

2 . 3 . 3  Community Services 

Education : Each of the nine towns near the plant-mine site is 
repres ented by a dif ferent school district . These dis tricts 
operate independently under the direction of the superintendent of 
schools in their dis tric t .  Enrollment f igures for the s chool 
years 1972-73 and 1975-76  are shown in Tab le 2-3 4 . Enrollments 
have increased in the Beulah , Hazen , Center , and Dodge dis tricts 
and have remained about the same or decreased in the Juzeler , 
Pick C ity ,  S tanton , Zap , and Halliday districts . The average 
annual education expense per pupil in 19 7 5-76 was $901 . 73 .  

No colleges , techniCal , vocational , or trade schools are present 
within Mercer , Dunn , or Oliver Counties . The closest post-secondary 
public s chools are B ismarck Junior College (Bismarck) and Dickinson 
State Colleg e  (Dickinson) . Current to tal enrollment is 4 , 304 
s tudents . This was an increase of 33 percent between 1973 and 
1976 . Mary College,  a private 4-year colleg e ,  is also located in 
Bismarck.  

Police Services : Mercer C ounty law enforcement is accomplished 
through a county sheriff and five deputies ; one deputy each in 
S tanton , Beulah , and Hazen , one shared by S tanton and Pick City , 
and one shared by Golden Valley and Zap . In addition , Beulah , 
Hazen , and Stanton each have one f ull-time city policeman and 
Hazen has a State Highway Patrol officer . 

For o ther area cities , C enter has a full-t ime city policeman and 
Dodge and Halliday have part-t ime city policemen . This is in 
addition to two sheriff ' s  deputies located at Center . 

Fire Services : The volunteer f ire department program in the 
proj ec t area is divided into city fire d istricts and rural pro tection 
districts (Tab le 2-3 5 ) . Fire protection classif ica tion ratings 
range from 10 to 1 ;  a score of 10 represent s no f ire protection . 
This does no t mean , however , that no fire pro tection is ava ilable . 
A communi ty with a score of 1 0  may have a truck with a small tank , 
a pressure tank type of wa ter system ,  or o ther tools useful in 
f ire pro tec tion ; but the tools may not be suff icient for a signif icant 
risk reduc tion by insurance underwriters . A score of 9 or less 
represents a recognized level of f ire pro tection . 
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Table 2-34 

SUMMARY OF EDUCATIONAL INFORMATION FOR SELECTED SCHOOL DISTRICTS 
IN THE WEST RIVER COAL IMPACT AREA 

Total 19 75-1976 1974-75 
Enrollment Pup il/Teacher Ratio Average Cost 

School District 1972-73 1975-76 Elementary Secondary Per Pupil 

Beulah 508 529 2 0 . 88 15 . 00 825 . 18 

Hazen 487 515 17 . 12 18 . 70 817 . 69 

Golden Valley 130 118 19 . 25 9 . 11 838 . 44 

Pick City 252 239 18 . 80 12 . 25 1035 . 16 

S tanton 251 244 17 . 20 16 . 60 726 . 49 

Zap 121 93 10 . 33 8 . 45 1061 . 15 

Center 451 460 18 . 65 16 . 29 .809 . 48 

Dodge 102 113 14 . 17 8 . 25 996 . 08 

Halliday 252 223 13 . 11 15 . 00 1005 . 86 

Community Water and Sewer Fac ilities : In the impact region , the 
was tewater treatment systems are predominantly waste stabilization 
lagoons (Table 2-3 6 ) .  The water systems are predominantly smal l 
well systems wi th a treatment plant . 

Recreat ion : Recrea tion in the three county impact area is primarily 
outdoor oriented . Lake Sakakawea provides water-oriented recreation 
such as swimming , boating , hunt ing , fishing , and picnicking . 
Local picnic and boating access is available at Beaver Creek Bay , 
about 1 1  miles north of Zap ; Beulah Bay , 15  miles north of Beulah ; 
and the Hazen Recreat ion Area 15 miles north of Hazen . Lake 
Sakakawea State Park , already bad ly overcrowded during periods of 
peak use , provides access to the lake at Pick City . 
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TABL E  2 -35 
PROJECT IMPACT R EGION FIRE DEPARTM ENT STATUS 

AN D FI R E  PROTECTION CLASSI FICATION AS OF 
NOVEMBER 1 ,  1 973 

Dunn 

Mercer 

Oliver 

Dodge 
Dunn Center 
Hall iday 
Ki I ldeer 
Manning 
Marshall 
New Hradec 
Werner 

Hebron 4 
4 Gladstone 

Beulah 
Beulah Protection 

No 10 
Yes 9 
Yes 8 8  

Yes 8 

No 1 0  
No 1 0  
No 10 
No 1 0  

Yes 
Yes 

Yes 8 8  

District Yes B 
98 

88 

8 

NAJ 

Golden Valley Yes 
Hazen Yes 
Hazen Protection District Yes 
Pick. City No 
Stanton Yes 
Stanton Protection 

District 
Zap 

Glen U l l i n4 

H a l l iday4 
Hebron 

Center 
Fort Clark 
Hannover 
Hensler 
Price 
Sanger 

New salem4 
Stanton4 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
No 
No 
No 
No 
No 

Yes 
Yes 

9 

88 

1 0  
1 0  
10 
NA 
1 0  

lArneson, Vance. Fifty- f i fth Report of t h e  State Fire Marshal 
of the State of North Dakota. July 1, 1972 - June 3 0 ,  1 9 7 3 . 

2The f i r e  protection c l as s i f ication is the rating established 
by the S ta f f  ot Insurance Services O f f ic e ,  12 South Sixth 
S t . , Rm. 1 2 2 9 ,  Minneapolis , Minn . The c l a s s i f i c a t ion used in 
establishing the rating i s  a composite weighted score based on 
water supply , fire departme n t ,  alarm sys tems , and f i r e  
ordinance characteri s t i c s .  T h e  higher the c l a s s i fication score 
the lower the level of protection. Scores range from 10 to l .  
Rural districts are c l a s s i f ied o n  a n  ABC system. See text for 
detailed description of scoring . 

3
NA indicates data not ava i l able . 

4City is not located in the county but served a portion of 
the coun ty . 

Source: WE I analy s i s  1 9 7 4 .  

Other area recreation facilities include municipal parks , S tate 
Game Management areas , country clubs , and a small golf course . 
The Theodore Roosevelt National Park and Little Missouri Grasslands 
are about 100 miles wes t  of the impac t area . Priva te recreation 
facilit ies ( includ ing indoor facilit ies ) have been largely unf eas ib le 
because of the limit ed populat ion in the area . 
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Tab l e  2-36  

COMMUN I TY WATER AND S EWER FAC I L IT I ES 

Water Annua l  
P roducti on Water Water Storage 
Rate Water Treatment A l l oca t i on  Capac i ty 

C i ty ( gpm) Treatment Capaci ty _� ( ac re-ft ) (gpm) 

B eu l a h  600 l ime softeni ng 400 226 680 , 000 
ch l ori nat i on , 
fl ueri dat i on 

H a zen 1 , 500 i ron  remova l , 600 420 400 , 000 
ch l or i nat i on , 
fl uori dat i on N I 

\0 
� Gol den Val l ey 7 5  c h l ori nat ion  7 5  1 01 50 , 000 

Zap 80 c h l ori nati o n  80 1 1 2  50 , 000 

P i c k C i ty 40 ch l ori nati on 40 

S tanton pri vate 
wel l s  



Medical and Soc ial Services : Within Mercer , Dunn , and Oliver 
Count ies there is only one hospita l .  It  i s  located a t  Hazen , has 
a capacity of 39 bed s ,  and is staffed by thr ee phys i cians (Table 2-3 7 ) . 
The current util izat ion ra te is about 7 beds / l , OOO  res idents and 
the current occupancy rate is 69 . 2  percent . Al though hospitals 
exis t at Turtle Lake , Garrison,  Richardton , and Dickinson , the 
facilities used most often by area res idents are those in Hazen 
and the two hosp itals at Bismarck .  

Nursing and retirement home facilities are available in Mercer 
County and the B ismarck-Mandan and Dickinson areas . The facilities 
outside of Mercer County are no t heavily util ized by area res idents . 

Health clinics in Beulah and Hazen are s taf fed by three phys icians , 
a general prac titioner-surgeon and two general prac titioners . 
These physicians serve about 6 , 222 persons , a ratio of 1 to 2 , 0 7 4 ; 
the u . S .  average is about 1 to 700 . Present ly , one Beulah physician 
is approaching retirement age ,  an event tha t would place ar ea 
residents in a critical situation . When spec ialized types of 
treatmen t are necessary , area residents visit  Bismarck-Mandan 
physicians . However , care availab ility on an outpat ient basis is 
limited by dis tance . No chiropractors , f our dentists , one op tometris t , 
and 19 registered nurses c omprise  the rema ini�g med ical personnel 
in Merc er , Oliver , and Dunn Counties . 

The maj ority of mental health care services are provided to area 
residents by the Memorial Health Care Center at Mandan and an 
outreach worker located at Hazen . The center accep ts cases 
primarily by referral and is an outpat ient: c.1inic . The outreach 
worker deals primarily with child welfare .  At  present both 
facili ties are working at maximum capacity . 

The total welfare funds expended in the three maj or impac t counties 
during fis cal year 19 7 5  were : 

Mercer 
Dunn 
Oliver 

$334 , 43 5  
432 , 267  

89 , 7 58 

Included are all categories of Federal , S tate,  and county fund ing . 
The figures do not necessarily ref lec t county welfare costs because 
funds expended in one county often serve individuals from adj ac ent 
counties ; e . g . , the nursing home located in Mercer County serves 
Oliver and Dunn Counties as well . 

Product Pipeline : The proposed produc t pipeline route passes 
through , or runs adj acent to , 45  incorporated or unincorporated 

2-92 



TABLE 2 -37 

MEDICAL FACI LITIES IN THE INVOLVED COUNTIES 

County 
Hosl2itals 

NWI1ber Beds 
Nursin!! Home s 
NWI1ber Beds 

Retirement or Custodial 
NWI1ber Beds 

Clinics 
NWI1ber pli:£sicl.ans 

Ambulance 
Firms 

Bur leigh 2 4 5 3  3 

Dunn 0 0 0 

Mercer 1 39 

McLean 2 7 8  2 

Oliver 0 0 0 

Sheridan 0 

Stark 2 151 2 

2 4 1  1 1 2 6  

0 0 0 

4 0  2 58 

135 2 4 5  

0 0 0 

0 3 4  

162 1 106 

3 

0 

2 

1 

0 

0 

6 8  

0 

:5 

3 

0 

0 

17 

2 

2 

2 

2 

3 

Morton 2 113 _1_ � 
Total 8 3 4  9 6 5 8  

1 � 
8 4 2 9  

_1_ 

1 0  

_1 

9 2  

_6 

22 

Source :  North Dakota Department of Hea lth. 1 9 7 3 .  Summary of Health Faci lities and Manpower in 
North Dakota , Bismarck , N .  D. 

Fed j e ,  Thomas ,  P . , 1 9 7 3 .  Emergency !ied ical Services in North Dakota , A Plan for 
North Dakota , Bi smarck , N. D .  

North Dakota South Central Health Plannings Counci l .  1 9 7 4 .  (Unpub lished) . 

communities in North Dakota and Minnesota (Figure 2-40) . Eighteen 
incorporated cities are affec ted in North Dakota and two in 
Minnesota . Data regarding these cities and community services 
that may be impacted are summarized in Table 2-38. 

2 . 4  Sociocultural Environment 

2 . 4 . 1  Indian Cul ture 

The proposed plant-mine site is located about 8 miles southeast of 

the 420 , 7 18-acre Fort Ber thold Reservation . The water to be 
marketed would be drawn from Lake Sakakawea , which is bordered by 

the reservation . The Indians have claimed treaty rights to reservoir 

water on the reservation and are ac tively pursuing greater definition 

and quantification of those rights .  They are concerned that 

sufficient quantities of reservoir water be reserved for all of 

their present and future needs . 
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TABLE 2-38 
INCORPORATED COMMUNITIES AFFECTED BY THE PROPOSED PRODUCT PIPELINE 

Populat ion 
City County ( 19 7 0 )  Pipeline Route Other 

North Dako ta 
Beulah Mercer 1 , 344  Through town 
Hazen " 1 , 240  Edge of  town Hospital 

Adj acent to ROW 
Stanton " 5 1 7  " 

Fa1kirk McLean 12 " 

Underwood " 78 1 Through town Nursing Home 
366 ft . from ROW 

Coleharbor " 78 Edge of town 
Garrison " 1 , 6 1 4  " 

Max " 30 1 " 

Benedict " 72 " 

Ruso " 15  " 

But te " 193 Through town 
Kief McHenry 46 Edge of town 
Drake " 636 " 

Balta Pierce 165  " 

Devils Lake Ramsey 6 , 299 N .  Edge of town 
Fordville Walsh 36 1 Edge of town 
Conway " 5 7  " 

Forest River " 169 " 

Ardoch " 70 " 

Minnesota 
Oslo Marshall 4 1 7  Edge of town 
Warren " 1 , 999 Through town Hospital 100 f t . 

N .  of ROW 
Alvarado " 302 " 
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Indians of three affiliated tribes (Mandan , Hidatsa , and Arikara ) 
live on or near the Fort Berthold reservation . Reservation leaders 
have expres sed great concern to many S tate and Federal agencies 
about the cultural and environmental issues accompanying coal 
development . The Tribal Counc il , which is composed of 11 elected 
members , has placed a moratorium on leas ing and o ther mineral 
activity affecting the 4 to 20 billion tons of lignite reserves on 
the reservation (84 ) . 

As of May 197 6 ,  the Indian population of the Fort Berthold reservation 
was 3 , 22 6 ,  with 3 , 05 1  living on the reservation and 175  in close 
proximity . Unemployment at the same time was 38 percent . Agriculture 
is the main reservation industry and wages and salaries income for 
area Indians is derived mainly from a small amount of local indus try 
and the various tribal , Federa l ,  and S tate agencies providing 
local services on the reservation . 

2 . 4 . 2  Non-Indian Cul ture 

The existing non- Indian culture in the three county maj or impac t 
area might be described as predominantly white (pr imarily Gerrnan
Russian) , rural , and generally conservative . Many area residents 
enj oy the rural life s tyle and have become self-reliant and 
independent .  Mos t  of their information on world and national 
affairs is obtained through television , radio , and newspapers . 
Because few indoor means of recrea tion exist in the immediate area 
and because of the limited merchanti1e bas e ,  area residents of ten 
make trips to the Bismarck-Mandan area for these purposes . 

2 . 4 . 3  Historic and Archaeological Features 

No national landmark or historic site is lis ted in the U . S .  
Federal Register for the plant-mine area as o f  February 197 7. 

Because of the long lead time for cons truction of the plant and 
mine and uncertainties about exact pipeline siting , detailed 
archaeological surveys have no t been done in all of the areas to 
be dis turbed by the proposed proj ect . However , ANGCGC and Great 
Lakes have committed themselves to providing detailed surveys in 
accordance with the requirements of the National Historic Preservation 
Ac t and the State His torical Society of North Dakota (SHS ) far 
enough in advance of cons truction to allow for proper mit igation 

. (104 , 105) . Also , the North Dakota Public Service Commission 
(PSC) requires detailed surveys as part of ANGCGC ' s  application 
for a Certif icate of Site Compatibility under the North Dako ta 
Energy Conversion and Transmission Fac ility Siting Act (Chap . 28-32 
and 49-22 , NDCC) . 
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The present status o f  the required s tudies is as fo llows : 

1 .  P1ants ite : Detailed survey comp leted in June 1974 . 

2 .  Minesite : Preliminary survey completed in June 1974 . 
Mine 2 is presently being s tudied by SHS under contrac t with Basin 
Electric . Resul ts should be available in REA ' s  EIS . Mine 4 will 
be s tudied in early 197 7  through an ANGCGC contract ; mines 1 and 3 
may no t be opened for up to 10 years . 

3 .  Water System and Railroad Spur : ANGCGC is to contract 
for a detailed survey beginning in early 197 7 .  

4 .  Product Pipeline : Literature search conducted in 1974 . 
Detailed survey to be  done prior to cons truc tion . 

The archaeological surveys of the plant-mine site located eight 
archaeo logical sites . Four of the sites consist of tep ee rings ; 
the o ther sites consist of single examples of boulder eff igies , 
bur ial sites , p etrog1yphs , and temporary campsites . Two of these 
s ites lie near the p 1antsite : 

1 .  The Adam Keller Site comprises 10  to 1 5  acres which served as 
a temporary prehistoric Indian camp site near a spring ; and 

2 .  The Augus t Keller Site was identified in the 1 930 ' s  as 
containing t eepee rings and Indian burial remains . 

The remaining six sites are located in the potential mine area . 
Of part icular interes t is a turtle ef figy . Turtle effigies , with 
their outlines formed of prairie boulder s ,  are scarce in the 
Northern Great Plains . This turtle effigy is one of only two 
known with its carapace filled with stones . The Voegele Petroglyph 
Site contains a late prehistor ic carving of four deep parallel 
grooves in a s lab of sandstone on top of a high conical hill . 
Petrog1yphs are moderately rare in the region . 

In addition to the eight si tes of archaeological s ignificance , two 
cemeteries ( Boeckel and Saron ) border the mine area . Also , two 
German-Russian mud houses , one on the p1antsite and one in the 
mine area , are of possible historical s ignificance.  

A survey of the availab le literature indicates tha t the railroad 
ROW' s utilized for the proposed product p ipeline currently cross 
5 archaeological or historical sites in North Dakota and that 
1 9  more may be in close proximity (Figure 2-41 ; Table 2-39 ) .  
These s ites all are lo cated in 4 counties and include 4 mound 
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Tab l e 2-39 

ARCHAEOLOGI CAL S I TES ALONG THE PROPOSED ROU TE 

S i t e De s i gn at i on 

32ME2 

32ME7 

320L20 

320L2l 

320L22 

32WA1 Y 
320L 1 9  

320L 1 8  

32ME4 

32ME5 

32ME202 

F o r t  Cl ar k 

W h i te B uffal o R o b e  

Conne l l y  S i t e 

Mandan L ake 

Mahh  ah a 

F o r d v i l l e  M o u n d  Gr o u p  

Denn i so n  

H e n s l er 

Al d er i n  Cr eek  S i te 

Lyman Al dren  S i t e  

De apol i s  

E ar t h l o d g e  V i l l ag e  

B o  1 1  e r  

S i t e s  Crossed b y  R a i l r o ad 

U n ass i gned 

E ar l y  H i stor i c  F o r t s , V i l l  age M a j o r  - S t at e  H i s t o r i c  S i t e  
S i t e ,  an d I n d i an Cemetery  

E ar l y  V i l l age S i t e M a j o r  - H i gh R e se ar ch Pot e n t i al 

E ar l y V i l l age S i t e 

M u l t i -Compo n e n t  V i l l age 

M u l t i -Compon e n t  V i l l age 

77 Mound  Group 

Vi  1 1  age S i te  

V i l l age S i te 

V i l l age S i t e 

V i  1 1  ag e S i t  e 

1 804 M an d an V i  1 1  age 

V i l l age S i t e  

V i l l ag e  an d Cem e t er y  

V i  1 1  age� S i te 

V i  1 1  ag e Si te 

M o u n d s  

Smal l Hab i t at i o n S i t e  

Smal l H ab i tat i on S i  te  

Smal l H ab i  tat i o n S i  te  

Sm al l H ab i t at i on S i t e  

M a j or - H i g h  R e se ar c h  Po t e n t i al 

M a j or - H i gh R e s e ar c h  Po t en t i al 

M a j o r  - H i gh R e s e ar c h  Po t e n t i al 

M a j o r  - H i gh R e se ar c h  Po t e n t i  al 

M e d i um - M e d i um R e se ar c h  Po t en t i al 

M ed i um - Med i u m  Rese arch  Po t en t i al 

M e d i u m - Med i u m Research Po t en t i al 

M e d i u m  - M ed i um R e search  Po t en t i al 

M ed i um - Med i um R e s e ar c h  Po t en t i al 

U n known - I n suff i c i e n t  Data  

U n known  - I n s u ff i c i e n t  Dat a 

M e d i um - M ed i um R e se ar ch Po t en t i al 

M e d i um - Med i u m Resear c h  Pot e n t i al 

U n kn own - I n suff i c i  e n t  Data  

U n known - I n suff i c i e n t  Data  

U n kn own - I n suff i c i e n t  Data 

U n known - I n suff i c i e n t  Data 

U n kn o wn - I n suff i c i e n t  Dat a  

N om i n ated  t o  th e N a t i o n al Regi ster � H i s tor i c  Pl ace s .  
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s i tes , 4 camp sites , 1 5  earthlodge village si tes , some o f  which 
are his toric , and an early fort  (F t .  Clark ) with an adj acent 
Indian burial ground . 

In Mercer County proximal sites which may be affec ted by the 
proposed proj ect include s ix village si tes and one mound site .  
All s ix s ites in  Oliver County are village sites ; as are four 
small s ites in McHenry County . Toward the eas tern end of the 
proposed route in Walsh County there is one mound site  which may 
be wi thin the proposed route . 

Of the five s ites presently crossed by the railroad , three are on 
the wes t bank of the Mis sour i :  1) White Buffalo Robe S i t e ,  an 
18th century village ;  2 )  another earthlodge villag e ;  and 3 )  Fort Clark , 
a S tate his toric s it e .  In addition , the Fordville Mound Group 
(Walsh County ) , cons is ting of 7 7  mounds , is traversed by the 
railroad . 

Six known archaeological sites lie near the proposed pipeline 
route in Marshall County , Minnesota.  One mound site  on the 
Cambell Beach was built  by members of the Arvilla culture ; the 
cultural affiliation of ano ther mound site is unknown . Three of 
the s ites are habi tation areas : one Archaic ,  one Blackduck focus , 
and one of unknown culture . The sixth s i te is in a gravel pit  
area . 

2 . 5  Future Environment Without the Proposed Project 

Even without the proposed proj ect  it is � probable that some coal
related d evelopment would take p lace in the area near the p lant-mine 
site . I t  is probable that the Coyote powerp lant south of Beulah 
would be built  and that the proposed Basin Electric powerplant 
would also be bui l t .  Because NACCO has the lease op tions on the 
lignite to be used for the proposed proj ect , the coal may s till be 
mined for o ther uses if the proposed gasification p lant were not 
built--perhaps by Basin Electric . 

The results of such development would be a rapid population 
increase in local . communities for the forseeab le future , dis turbance 
of land f or s t rip mining , and a reduction in local air quality in 
the three county region . 
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3 .  Environmental Impacts  o f  the Proposed Action 

3 . 1 Impacts on the Phys ical Environment 

3 . 1 . 1  Air 

3 . 1 . 1 . 1 Climate 

The proposed proj ect  should no t significantly alter the temperature 
or humidity of the general area , although some minor changes could 
occur in the microclimate of the immediate p lant s ite . Heat emitted 
by the gasification p lant would cons ist of heat exchanged in water 
cooling towers , heat from the f lue gases , heat dissipated in air 
coolers , and heat d issipated from ind ividual process units . 
Overall , the heat discharged into the atmosphere would be ins ignif icant 
compared to the absolute heat conten t  of the surrounding air . 

Water vapor released from the evaporative cooling towers and o ther 
processes could cause a cloud to form over the s ite on co ld mornings 
and perhaps localized ground fog . The generally low humidity o f  
the ambient air , however , should adequately absorb the water vapor 
during mos t  o f  the year . Thus , the climate of the area would not 
be s ignif icantly impacted by the proposed p roj ect . 

3 . 1 . 1 . 2  Air Quality 

a .  Dust 

The maj or sources o f  fugitive dus t  during cons truct ion of the 
p lant and mine wou ld be from handling loose dir t  and f ine aggregates , 
vehicular t ravel , blasting , grading , and wind eros ion of d isturbed 
areas . Maj or sources of fugitive dust during operations wou ld be 
from mining act ivities such as vehicular travel , mining , b las t ing , 
coal loading , wind b lowing over disturb ed land and spoil p iles , 
and reclamation. 

There would be an increase in ambient dus t  levels due to the 
proposed p roj ect .  Generally , the sources o f  fugitive dust above 
would be localized and largely intermittent . With p roper dust 
abatement pract ices (Section 4 . 2 . 1 . 2 ) ,  amb ient dus t levels should 
not be s ignificantly greater than current levels that might o ccur 
during periods of heavy agricultural activity .  

b .  Emiss ions 

( 1 )  Cons truc t ion 

Combus tion sources of air p ollutants during construct ion of the 
p lant and mine include heavy and light duty engines in equipment , 



space heaters ,  bo ilers , dryers , and some open burning of  debris . 
The number and types of equipment to be us ed during cons truc tion 
are unknown at this time and would vary during different s tages of 
cons truc tion . However ,  tentative ons ite emissions (Table 3- 1 )  
and downwind ground concentrations of pollutants (Table 3-2 )  
were calculated assuming that diesel engines consume 200 gallons 
of fuel in a 1 6-hour workday and gaso line engines would consume 
20 gallons ; also , tha t 20 of each type of engine ran continuously 
for the entire 1 6-hour workday (Appendix I ) . The estimated 
ground-level concentrations ( 0 . 5 and 1 . 5  miles downwind ) asso
ciated with cons truction are within Federal and S tate amb ient air 
standards ; possib le impac ts associated with these pollutants are 
discussed in Section 3 . 1 . 1 . 3 . 

Air pollution during cons truction of the product pip eline would 
result from the generation of fugitive dus t and emissions from 
cons truction vehicles . Cons truction activities at any one point 
would be completed in a 30-day period so impacts would be limi ted 
to this time period . Cons truc tion at the Missouri River crossing 
would last  about 50 days . 

Es timated emissions from cons truction equipment per mile of pipe
line cons truction are shown in Tab le 3-3 .  The overall impac t of 
these emissions on existing air quali ty would be small . 

Fugi tive dus t is likely to be generated during all phases of 
cons truction along the product pipeline route , but two portions of 
the route (between Beulah and S tanton and between Kief and Balta) 
are particularly suscep tible to wind erosion due to sandy and 

TABLE 3-1  

Probable Maximum Ons it e Engine Emissions 
During the P�ant Cons truc tion Phase 

Pollutant 

Suspended Part iculates 
Sulfur Oxides (as S02 ) 
Carbon Monoxide 
Hydrocarbons 
Nitrogen Oxides (as N02 ) 
Fugitive Dust 

Probable Maximum Onsite Engine Emissions 

lbs /hr 

3 . 43 
6 . 83 

5 7 . 2 5  
9 . 38 

92 . 68 
1 , 025 . 80 
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Ibs / 1 6-hr day 

54 . 88 
1 09 . 28 
91 6 . 00 
1 50 . 08 

1 , 48 2 . 88 
1 6 , 4 1 2 . 80 



Pollutant  
(ug/m3) 

S 02 

NOx 

CO 

w HC 
I 

w 
TSP 

1 0 . 5  mi . 
2 .  1 . 5  mi. 
3 .  Maximum 
4 .  Maximum 
5 .  Maximum 
6 .  Maximum 

TABLE 3-2 
Estimated Ground-level Pollutant  Concentrations During Construction 

Maximum Estimated Federal Standards 
Averaging Concentration North Dakota Class II  

Time (hr s )  I I Il2 Standard Primary Secondary Deterioration 

1 18 . 2  1 2 . 0  
3 2 . 0 1 . 1  

24 0 . 8  0 . 4 

1 1 00 . 2 65 . 8  

1 0 . 3 0 . 2  
8 0 . 2 0 . 1 

3 ( 6-9AM) 2 . 7  1 . 5  

24 27 . 8  1 5 . 6  

downwind of p lantsite boundary . 
downwind of plantsite boundary . 
concentration . 

7 1 53 

2603 

200 

404 
1 04 

1 604 

1 50 5 

concentration to be exceeded more than once per year . 
increase not to be exceeded more than once per year . 

1 3004 
3 65 

404 404 
1 04 1 04 

1 604 1 604 

260 1 5 0  

concentration no t t o  b e  exceeded 1 percent  o f  the t ime in any 3-month p eriod . 

7005 
1005 

30  



TABLE 3-3 

Engine Emissions per Mile of 
Pipeline Cons truct ion 

Pollutant  

Suspended Particulates 
Sulfur Oxides 
Carbon Monoxide 
Hydrocarbons 
Nitrogen Oxides 

Emiss ions ( lbs/mile) 
Diesel Engines Gasoline Engines 

8 3 . 2  
1 7 2 . 8 

1 440 . 0 
236 . 8  

2368 . 0  

1 2 . 0 
4 . 8  

64 . 0  
8 . 0  

1 1 . 2  

silty soils . Dus t control measures would be used during pip eline 
construction with particular attention given to the two problem 
areas ( S ee Sec tion 4 . 2 . 1 . 2  for dus t control measures ) .  

( 2 )  Mining 

An i temized lis t of equipment to be used in mining was shown in 
Table 1-3 .  The dies el powered equipment would be the maj or source 
of emissions . The estimated hourly emissions from the various 
equipment types are shown in Table 3-4 .  The concentration of 
pollutants from these vehicles should decrease rapidly with 
distance from the active mining area and haul roads , and should 
no t in themselves significantly affect ambient air quality . 

( 3 )  Railroad Operations 

The estimated emissions ( tons/year ) from two trains /week traversing 
the railroad spur during normal operations would be as follows : 

0 . 39 

S02 

0 . 34 

TSP 

0 . 57 

CO HC 

0 . 36 0 . 26 

These emissions would be dispersed over the length o f  the spur and 
in themselves should no t significantly affec t ambient air quality . 

(4)  Product Pipeline Operations 

During operations , fugitive dus t would be cre�ted during periodic 
inspection and maintenance activities and at daily shift changes .  
Maximum emissions from the two compres sor s tations would be : 
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TABLE 3-4 

Expected Vehicle Emissions from Mining Operations 

Emissions 
Total 

Fuel Consumption 
Per Hour NOx HC CO Particulates SOx 

Code Item (gal) lb/hr lb/hr lb/hr lb/hr lb/hr 

A S TRIPPING EQUIPMENT 1 7 . 7  6 . 54 0 . 65  3 . 98 0 . 23 0 . 48 

B LOADING EQUIPMENT 34 . 5  1 2 . 7 6  1 .  28 7 . 76 0 . 45 0 . 94 

C COAL AND ASH HANDLING EQUIPMENT 49 . 9 1 8 . 46 1 .  85  1 1 . 22 0 . 65 1 .  34 
w ROAD CONSTRUCTION AND MAINTENANCE l l O . 3 40 . 7 9  4 . 08 24 . 82 1 .  44 3 . 00 I E 
VI 

F SUPPLY AND MAINTENANCE 30 . 0  l l . 1 0  I . l l  6 . 7 5 0 . 40 0 . 80 

I PERSONNEL TRANSPORT 5 . 0* 0 . 38 0 . 29 2 . 66 0 . 05 0 . 02 

K RECLAMATION EQUIPMENT 50 . 7  18 . 76 1 .  87 1 1 . 40 0 . 6 6  1 . 37 

TOTAL 1 08 . 76 l l . l 3 68 . 59 3 . 88 7 . 95 

*Gasoline only . All o thers d iesel . 



NOx (as N0 2) 
S02 
CO 
HC 

54 . 6  Ibs/hr 
Trace 
1 2 . 2  lbs/hr 

4 . 9 lbs /hr 

Since the two compres sor s tations would be 100 miles apart and the 
first  station would be over 100 miles from the plants ite , the 
emissions from the compressor s tations would not be cumulative and 
their effec t  on overall air quality would be minor . 

( 5 )  Gas ification Plant  Emiss ions 

The gasification process is , for the most part , an enclosed and 
pres surized system .  There are , however , two bas ic catagories of 
atmospheric emissions associated with the gasification plant : 
( 1 )  those associated wi th normal plant operations and ( 2 )  those 
that occur intermittently during s tartup or emergency conditions . 
During startups , shutdowns , or emergencies , crude process gas 
would be burned in the s tartup incinerator or a separate flare 
system and be vented into the atmosphere . Emissions would consis t  
o f  water vapor , CO2 , SOx , and small quanti ties of NOx . Such 
releases would be at high rates , but of a temporary duration , and 
would have a short-term negative impact on ambient air quality 
(Appendix I ) . 

Maximum emis sion rates for the s tar tup incinerator are lis ted in 
Appendix B .  The scenario used to calculate these emission rates 
involves the s tartup of five gasifiers at the same time ; three on 
air and two on oxygen . Initial s tar tup of each phase would probably 
involve no more than three gasifiers at the same time . Each 
gasifier would produce at leas t 1 5  to 30 percent of its capaci ty 
for 2 to 3 days . Initial s tartup of the entire plant could involve 
several months before smooth operation was achieved . 

Gasifier star tups following maintenance shutdowns would occur on 
an intermittent but regular basis . S tarting singl e gasifiers 
af ter these shutdowns would produce emissions as much as 9 percent 
of the operating time . The maximum amount of crude gas flared 
during these periods would be 1 . 3  percent of plant capacity . 

The duration and frequency of emergency situations cannot be 
predicted . All equipment which could become overpressurized 
during emergencies would be equipped with pressure relief valves 
connected to the flare sys tem . Maximum emissions from the emergency 
flares are shown in Appendix B .  The mos t severe emergency situation 
would involve flaring 50 percent of the crude gas for 5 to 1 0  minutes ; 
o ther situations would involve flaring smaller quantities o f  crude 
gas . The effect of all types of intermittent flaring on ground-
level concentrations of the maj or pollutants is discussed in 
Appendix I .  
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Total gasification p lant emiss ions of the primary pollutants from 
all sour ces excep t  the s tartup and emergency flares are es timated 
to be as follows : 

NOx (as N0 2) 
S02 
TSP 
CO 
HC 

1 , 100 1bs /hr 
2 , 825 1bs/hr 1/ 

265 1bs/hr 
364 1bs /hr 
140 1bs/hr 

Gaseous s treams containing hydrocarbons would be incinerated , but 
combustion may be incomplete . All of the above values assume full 
operation of all pollution contro l equipment at their design 
levels and an outside power source from the proposed Basin Electric 
powerp 1ant . 

The results of various trace element analyses for the coal to be 
mined for operation of the gas ification and powerp 1ant p lants were 
shown in Table 1 - 3 .  I n  the gasification p rocess most  of the 
arsenic and mercury ends up in the s ludge from the evaporators and 
almost all of the bery llium ,  boron , fluoride , and lead remains in 
the ash , and thus , would be buried in the mine ( see Section 3 . 1 . 2 . 2 ) . 

Maximum ground-level concentrations of pollutants from the gasi
fication p lant emissions alone are shown in Table 3-5 .  The proj ect 
would meet  all app licable Federal and S tate ambient air s tandards 
(see S ec tion 4 . 1 . 2 . 1 ) . Again , it was assumed that the p lant would 
have outs ide power provided by the Bas in Electric p owerp 1ant .  If  
the Basin Electric powerp1ant were . no t built , it is possible that 
ANGCGC would have to provide some of their own power by burning 
coal fines in steam bo ilers . If this were the cas e ,  the ground
level concentrations of many pollutants would be higher than those 
shown in Table 3-5 . 

( 6 )  Basin Electric Powerp1ant 

The es timated emissions of the maj or pollutants for the 880 MW 
Basin Elec tric powerp 1ant alone are as follows : 

NOx (as N0 2) 
S 02 
TSP 
CO 
S03 

4 , 934 1bs/hr 
1 1 , 832  1bs/hr 

4 24 1bs/hr 
1 , 1 35 1bs / hr 

438 1bs/hr 

These emissions represent 0 . 5 lb . NOx ' 1 . 2  1bs .  S 02 , and 0 . 1 1b 
TSP per MMBtu input . The powerp1ant would have a 600-foot stack 
for disp ersion of emissions compared to a 400-foot s tack for the 
gasi fication p lant . 

1/ Assumes the maximum of 1 . 7  percent sulfur in the coal . 
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w I 
00 

Averaging 
Pollutant Period 

SOz I-Hour 
3-Hour 

24-Hour 
Annual 

NOx I-Hour 
Annual 

TSP 2 4-Hour 
Annual 

TABLE 3-5 

Maximum Ground-level Pollutant Concentrations Attributable to the 
ANGCGC Proj ect (ug/m3) 

Maximum Estimated 
Concentration !/ 

Existing Current 
Background 

Level 

National Standards 
Point Ambient Air Deterioration 

Sources ANG Subto tal Primary Secondarz. Class II 

6 . 0 152 . 8  1 58 . 8  
4 . 0  6 1 . 8  65 . 8  1 3005 7006 
3 . 0  26 . 0  29 . 0  3655 1 006 
2 . 3 2 . 4  4 . 7  < 5 . 02 80 1 5  

3 . 0  32 . 5  3 5 . 5 
1 . 5  0 . 5  2 . 0  8 . 02 1 00 1 00 

8 . 0  1 2 . 7 20 . 7  2605 1505 306 
0 . 8 0 . 1 0 . 9 24 . 03 75 60 1 0  

North Dakota 
Standards4 

7 154 

2604 
60 

2007 
1 00 

1 505 
60 

1 The dispers ion analysis prepared by ANGCGC is presented in Appendix I ;  more detailed data are available in the analysis . 
2 Seven-month average , September 1975  through March 1 976 . Monitoring ins trument does not detect S02 levels below 

5 ug/m3 (56 ) . 
3 1 975 Annual Average (56 ) . 
4 Maximum concentration . 
5 Maximum concentration not to be exceeded more than once per year . 
6 Maximum allowable incremental increase . 
7 Maximum concen tration no t to be exceeded 1 percent of the time in any 3-month period . 



In addi tion to the maj or pollutants , various volatile trace 
elements in the coal also es cape with the flue gases from the 
powerp 1ant into the atmosphere . Several of these elements are 
known to be harmful to plants and animals at certain concentrations-
arsenic , cadmium , fluorine , lead , mercury , and selenium. The 
p roposed powerp1ant would be equipped with an electrostatic precip
itator and a wet-lime scrubber which would reduce the emissions of 
these elements into the air . Although the exact quantities of 
trace elements to be emitted by the proposed powerp1ant are not 
yet known , the following es timates based on EPA studies of power
plants with similar control devices ( 108)  would be reasonable 
approximations : 

Element 

Arsenic 
Cadmium 
Fluorine 
Lead 
Mercury 
Selenium 

Emiss ion Rate From 
EPA S tudy (%)  

5 
4 
8 
8 

98 
28 

Emission Rate From 
Proposed Powerp1ant ( lbs /hr )  

7 . 50 
0 . 02  
9 . 60 
8 . 00 
0 . 24 
1 . 40 

( 7 )  Total Emiss ions 

Total emissions from all of the above sources are summari zed in 
Table 3-6 .  The proposed ANGCGC and Basin Electric developments 
would emit about 6 , 143  1bs of NOx ' 1 4 , 66 5  1bs of S 02 ' and 1 , 693 1bs 
of particulates into the atmosphere every hour . In addition ,  
smaller amounts of hydrocarbons , carbon monoxide , and various 
trace elements would also be emi tted . Potential impacts from 
these various pollutants are dis cussed in the next section . 

3 . 1 . 1 . 3  Cumulative Impac t on Amb ient  Air Qua1ity
ANGCGC and Basin Electric 

a. Ambient Air Quality 

The estimated maximum ground-level concentrations of maj or pollutants 
from the j oint operation of the proposed ANGCGC gasification plant 
and Basin Electric powerp1ant , along with existing ambient air 
concentrations , are shown in Tab le 3-7 . Isop1eths for S02 ' NOx , 
and TSP are shown in Figures 3-1 , 3-2 ,  and 3-3 ,  respectively . 

These calculations do no t include any changes in the existing 
ambient air concentrations that might occur due to the mining 
operations (which could be cons iderab le at times ) or due to the 
construction of other coal-related developments in the area such 
as the Coyote coal-fired powerp 1ant proposed for construction 
3 . 5 miles south of Beulah . 
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TABLE 3-6 

To tal Emiss ions from Proposed ANGCGC and Bas in Electric Proj ects 
Near Beulah , North Dako ta (lbs/hr ) 

Developments 

Construct ion 

Gasification Plant 
Produc t Pipeline 1 /  
Railroad 2/  

-

Operation 

Mining 
ANGCGC Gasification Plant 
Basin Electric Bowerplant 

Subtotal 3/  

6 1 . 8  
148 . 7  

. 4  

108 . 8  
1 , 1 00 . 0  
4 , 934 . 0  

6 , 1 42 . 8  

4 . 6  
1 1 . 1 

. 3  

8 . 0  
2 , 825 . 0  

1 1 , 832 . 0  

1 4 , 665 . 0  

TSP 

2 . 4  
6 . 0  

. 6  

3 . 9  
265 . 0  
424 . 0  

69 2 . 9  

1 /  As sumes 1 mile/day of construc tion and a 1 6-hour work day . 
2/ Given in tons/year of railroad const ruc tion . 
3/ Excludes const ruct ion and railroad emissions . 

The frequency of occurrence of the meteorological condi tions at  
the plantsite that would produce the maximum concentrations in 
Table 3- 7 has been es timated by ANGCGC to be 0 . 21 percen t .  This 
was based on meteorological records gathered at the p lants ite 
between February 1 974  and March 1 9 75 .  The frequency of s imilar 
conditions , based on 10 years of records ga thered at Bismarck , was 
0 . 74  p ercent . 

b .  Visibility 

In Nor th Dakota , c lear air and unres tric ted vis ibility are cons idered 
to be important environmental attributes . Parti culate emiss ions 
from the ANGCGC and Basin Electric proj ec ts would be small and no 
direct visible plumes from the plants would be noticeable excep t 
during periods of startup and equipment malfunc tion . Nonvisible 
emis sions , however , could affect visibility through the scattering 
of light and pho to chemical reactions thus caus ing a visible haze 
in the plant vicinity . 

The reduc tion of visibility due to the increase in the ambient 
particulate and sulfate aerosol levels is summarized in Table 3-8 .  
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TABLE 3- 7  

Maximum Ground-level Pollutant Concentrations Attributable to the 
ANGCGC and Basin Electric Proj ects (ug/m3 ) 

Maximum Est imated Concen trat ion1 
Exis ting Current National S tandards4 North 

Averaging Po int Background Ambient Air Deterioration Dakota 
Pollutant Period Sources Basin ANG Subto tal Level Primary" Secondary' Class II S tandards4 

S02 I-Hour 6 . 0  328 . 5 1 52 . 8  4 87 . 3  7 1 54 
3-Hour 4 . 0 1 2 7 . 6  6 1 . 8  1 93 . 4  1 3005 7006 

24-Hour 3 . 0 50 . 2  26 . 0  7 9 . 2  3655 1 006 2604 
Annual 2 . 3 . 5 . 2  2 . 4  9 . 9  < 5 . 02 80 1 5  60 

NOx I -Hour 3 . 0 1 36 . 9  3 2 . 5 1 7 2 . 4 2007 
Annual 1 . 5  2 . 1 0 . 5  4 . 1 8 . 02 1 00 1 00 1 00 

TSP 24-Hour 8 . 0 10 . 9  1 2 . 7 23 . 6  2605 1 505 306 1 505 
Annual 0 . 8 0 . 4  0 . 1 1 . 3  24 . 03 7 5  1 60 1 0  60 

1 Concentrations from ANGCGC and Basin Electric would not be s trictly additive , but are added here to present the 
worst possible case . ANGCGC ' s  more detailed dispersion analysis is presented in Appendix I .  

2 Seven-month average , September 1 9 7 5  through March 1 9 7 6 .  Monitoring instrument does not detect S02 levels below 
5 ug/m3 ( 56) . 

3 1 975 annual average ( 56 ) . 
4 Maximum concentration . 
5 Maximum concentration not to be exceeded more than once per year . 
6 Maximum al lowable incrementa l increase . 
7 Maximum concentration not to be exceeded 1 percent of the t ime in any 3-month period . 



FIGURE 3-1 
I 50PLETH5 OF A NNUAL A VERAGE 50 2 CONCENTRAT I ON (�GM / M 3 ) 
FROM METEOROLOG I CA L  D A TA FOR B I SMARCK . NORTH D A KOTA 

I SOPLETH I NTERVAL O . 5�GM / M 3 

PLANT S I TE 
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FIGURE 3-2 
I SOPLETHS OF ANNUAL AVERAGE NOx CONCENTRAT I ON (� GM / M 3 ) 
FROM METEOROLOG I CAL DATA FOR B I SMA RCK . NORTH DAKOTA 

I SOPLETH I NTERVAL O . 5�GM / M 3  

PLANT S I TE 0 . 50 0 0  

IS M I LES 

, __ . _ _____________ . ___ _ -L-____________ --l 
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FIGURE 3-3 

I SOPLETHS OF ANNUAL AVERAGE TSP CONCENTRAT I ONS (�GM / M 3 ) 
FROM METEOROLOG I CAL DATA FOR B I SMARCK . NORTH DAKOTA 
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TABLE 3-8 

Summary of Vis ib i l i ty Reduc t ions f rom the ANGCGC and 
Basin Electric Proj e c t s  

Meteorological 
Cond it ions 

Max imum Inc r ease 
in TSP + Sulfate 

Concentrat ion 
(ug /m3 ) 

Downwind 
Dis tance (km) 

V i s ib i l i ty 
Reduc tion ( % )  
I 1 /  I I  2 /  

% Frequency 
of Occurence 

Short-Term 3 /  

Neutra l , 1 2  m/ sec 
Plume Trapp ing , 1 m / s e c  
Fumigat ion , 1 m / s e c  

Long-Term 

24-Hour 
Annual Average 

9 . 2  
1 3 . 8  
6 3 . 9  

2 3 . 9  
2 . 4  

2 1  
1 6  
3 4  

2 3  
3 1  
68 

8 
1 2  
3 9  

1 5  4 /  
4 J./ 

l/ Based on TSP background o f  3 0  ug/m3 
2 /  Based on TSP background o f  1 00 ug/m3 
3/ One-hour averages 
4/ TSP bac kground o f  1 3 2  ug/m3 , based on maximum 24-hour samp le r ep o r t ed from 

North Dako ta air samp l ing ne twork 

1 . 1  
0 . 1 
0 . 2  

5 /  TSP bac kground o f  5 3  u g /m3 , ba sed on the 1 9 7 3  annual average repo r t ed for Bi smarck. 

The maximum long-t erm per centage reduc tion in vis ib i l i ty resulting 
from the j o int proj e c t  would rang e from 4 percent on an annual 
bas i s  up �o I5 p ercent for 24 hours . For sho r t-term wor s t-case 
condit ions , the comb ination o f  par ticulates and sulfate aero s o l s  
could reduce vis ibility 68 p er cent f o r  bas el ine T S P  concentra tions 
o f  30 ug/m3 and 39 per cent for base line TSP conc entra tions o f  
1 0 0  ug /m3 . The wo rs t-case cond i t i ons would occur about 0 . 3 p ercent 
o f  the time.  

c .  Potential Im£acts of Emi s s ions 

S imply b e cause all F ederal and S ta te air p o l lution s tandards would 
have to be me t by the proposed ANGCGC and Basin Electric proj e c t s  
do es not mean that there will b e  n o  imp ac t s . For some pol lutant s ,  
no s t andards ex i s t  b e cause insuf f i c ien t s tudi e s  have been done to 
determine wha t concentrations can be tolerated . Other s t andards 
are based up on extensive s tudy , but are a comp romise between 
imp a c t s  and abatement c o s t s . 
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Al though it is difficult to precisely isolate the e��ects o�  air 
pollution on human health , medical research has shown that acute 
respiratory infec tions , chronic bronchitis , pulmonary emphysema , 
bronchial asthma , and lung cancer can be caused or aggrevated by 
air pollution . No s tudies are available that have shown exactly 
what heal th effects might be expec ted �rom long-term exposure to 
the calculated ground-level concentrations (Table 3-7 ) of the 
proposed proj ec ts , but the levels at which air pollution is hazardous 
to human health is reflected in the air quality standards . These 
s tandards are designed to pro tect that element of the population 
(about 1 5-20 percent)  that is particularly sensitive to pollutant 
induced respiratory problems . However , the air quality s tandards 
are no t absolute because very little is known about pollut ion 
induced illness related to new technologies . Research is underway 
to more clearly define the health aspects of air pollutants from 
coal conversion processes (107 ) , and some of the standards will 
undoub tedly be changed as new information becomes available .  

The impacts to  the plants and animals that might resul t from the 
emiss ions of the ANGCGC and Basin Electric proj ects are also 
largely unpredictable because few studies have been done on damage 
resul ting from the concentrations that would result from the 
proposed proj ects . However , laboratory tests of S 02 and N02 have 
es tablished preliminary inj ury thresho ld values for various p lant 
species . For many plants the inj ury threshold for an 8-hour 
exposure o f  S02 alone is about 800 ug/m3 ; for conifers the inj ury 
threshold was lower , about 7 1 5  ug/m3 ( 9 3 ) . For N02 the inj ury 
threshold for a 4-hour exposure was about 4 , 700 ug/m3 . The 
maximum 8-hour S 02 concentrations that woul� .be reached due to the 
proposed proj ects would be 114 ug/m3 ; the maximum 4-hour NOx concentrations 
would be 58 ug/m3 . 

When S 02 and N02 are bo th present , as will occur near the proposed 
proj ects , vegetation may be inj ured at much lower concentrat ions 
because of syngergism of the two gases . For example , the inj ury 
threshold for tobacco for S 02 and N02 together is 252 ug/m3 S 02 
and 188  ug/m3 N02 for a 3-hour exposure (94 ) . Plant pathologis ts 
regard tobacco as being the middle range of plant sensitivity to 
air pollutant s . The above values are somewhat higher than the 
estimated maximum 3-hour or less ground-level concentrations for 
the proposed proj ects (Tab le 3-7 ) ; thus , acute p lant damage should 
no t occur excep t to par ticularly sens i tive species . 

There may be some damage from an ini tial sho ck phenomenon which 
sometimes occurs with the introduction of phyto toxic gases into a 
relatively clean or pris tine area (6 1 ) . In addition , chronic 
damage may be caused by cons tant , low-level exposure to air 
pollutants , but this asp ect of air po llution damage is subtle and 
not well unders tood at the present time . 
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The chief hazard to terrestrial animals near the proposed proj ects would 
be the ingest ion of vegetation contaminated with fallout from the p lume . 
Pathologically , ingestion of S02 ( from gaseous up take by plant s  used as 
food)  dep resses immunubiological responses and lowers the Vitamin C 
content of the blood (95) . Thus , some animal populations may be reduced 
by way of natural disease as a result of eating vegetation contaminated 
with S02 ' Moreover ,  sulur taken up by alfalfa has been reported to 
result in selenium deficiencies in cattle near the S tanton , North Dakota , 
powerp lants , resulting in stillborn calves (comment by Dr . Has t ings , Public 
Hearing Record , May 1 1 ,  1 9 7 7 ) . Selenium inj ect ions are reported to 
alleviate the problem. However ,  the extent of the overall hazard to 
terres trial animals is not predictab le at this t ime . 

Effects from trace element emiss ions ( i . e .  arsenic ,  cadmium , fluoride , 
lead , mercury , and selenium) are likewise difficult to predict because 
of the wide variance of the three trace element analyses shown in 
Table 1-3 . For examp le , these analyses indicate that for flouride , 
the trace element present in highest amounts , concentrations in the coal 
may range from 24 to 83 ppm (by weight) . Therefore , flouride emi ssions 
from the proposed proj ects could run between 9 . 6  and 2 6 . 6  Ibs/hr . 
However ,  even as suming the worst case condition ,  i t  does not appear 
likely that trace element emissions from the proposed proj ect would 
cause acute plant or animal damage . Drif t  from the process water cooling 
tower would be composed of about 300 Ibs /hr . acetate salts , 50 Ibs/hr 
phenolic salts , and 50 Ibs/hr inorganic salts . These compounds are 
rap idly degraded by micro-organisms . but should the drift settle on 
vege tation , productivity could be temporarily reduced . 

The remainder of the pollutants that would result from the proposed proj ec ts 
would be emit ted in amount s  too small to be likely to , in themselves , cause 
any acute damage . However ,  as two of several coal-related development s  
propo sed for the general area , ANGCGC and Basin Electric would contribute 
to an overall reduc tion in air quali ty in the region and any resulting 
impact s .  Possible impacts  of coal development in the region are discussed 
briefly in Sect ion 3 . 6 ;  more detailed analyses can be found in the Bureau 
of Reclamation ' s  Water for Energy EIS ( 1 02)  or will soon be ava ilable in 
BLM' s West-Central North Dakota Energy Development EI S .  

3 . 1 . 1 . 4 Odor 

a .  Construction 

Odors associated with the cons truction of the gasificat ion p lant and 
pipelines would be from combust ion sources , evaporat ion of fuels , and 
fugitive dust . Combustion gases which have percep tible odor characteristics 
would include (63 , 64) : 

Material 
S02 
N02 
HC 

Odor 
pungent , sharp 

strong , pungent , sweetish 
gasoline smell 
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The sources of combus tion emiss ions during construct ion are diesel 
and gasoline engines , space heaters , dryers , hoilers , and open 
burning . Proj ec tion of odor percep tion in terms of distance from 
source would not be possible because of the diff iculty in quantifying 
the pollutant concentrations leading to odor percep tions . However , 
ground concentration levels shown in Table 3-2 are below the above 
thresho ld values . Mos t  of the fugitive dust would be fine soil 
which would have a natural odor when detectable .  

There would be an increase o f  odors on the p lant-mine site . The 
smell of S 02 ' N02 , and hydrocarbons would be detectable in the 
vicinity of op erating diesel engines . These odors should not be 
percep tible offsite .  Natural typ e  dust odors may occasionally be 
detected offsite due to increased particulate levels during 
cons truc tion . 

b .  Operation 

The S02 and NOx emissions from the stack should no t cause any 
detectable offsite odors because estimated ground concentrations 
(Tables 3-5 and 3- 7 ) are below percep tion levels . Other primary 
sources of po tential odors are routed through various control 
proces ses (Sec tion 4 . 2 . 1 . 3 ) in an enclosed pip ing system .  However , 
no syst em  is completely leak-proof , thus small leaks may cause 
s light sulfur odors in the immediate vicinity of the piping . 

Odors p roduced by the mining operations would be those of diesel 
exhaus t and dust . Operation of coal haulers and various pieces of 
smaller equipment would be the cause o f  bo th odors . The larges t 
p ieces of equipment (draglines , coal loaders ) would be electric 
powered and thus produce only dus t emissions in removing overburden . 

Odors should not be detected during cons truction of the p roduc t 
pipeline excep t in the immediate vicinity of operating equipment .  

3 . 1 . 1 . 5  Noise 

a .  Cons truc tion 

Plant-Mine Site : Noise levels during plant cons truc tion would be 
significantly higher than the exis ting rural condit ions . Because 
the dis tances from the cons truction areas to the optioned land 
boundary are as shor t as 1 00 feet , there frequently would be high 
no ise levels (up to 92 dBA) at the site boundary and beyond . 
No ise levels would be increased at res idences near the plantsite 
if the res idences continue to be inhabited . Increased noise 
levels would also cause many species of wildlife to avoid the 
immediate area.  
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Typical construction activity noise levels at sites with amb ient 
noise levels of 50 dBA are shown in Tab le 3- 9 as derived by EPA 
(65) . Although the ambient noise levels at the proposed p lantsite 
are less than 50 dBA , the difference for noise impact assessment 
is minimal due to the much higher levels emanating from the 
equipment . Combining an ambient level of 50 dBA with cons truction 
levels of 80 dBA would only cause a 0 . 2 dBA increase in noise over 
tha t determined by us ing lower amb ient levels . 

The LI 0  parameters in Tab le 3-9 are the no ise levels which would 
be exceeded 10 percent of the time . Noise levels for individual 
cons truction vehicles and equipment are shown in Tab le 3- 1 0 .  

Normal no ise attenua tion is 6 dBA for each doubling o f  dis tance 
from the source (66 ) . The approximate dis tances to lower noise 
levels s tarting wi th the highes t average and LI 0  levels (Table 3-9)  
are :  

50 feet 400 feet � mile 1� miles 5 miles 

Average 89 7 1  55 45 35 

98  80 64 54 44 

The approximations given do no t cons ider any background no ise and 
are provided as a general guide . Since the existing no ise environment 
is rural , primarily due to wind , and averages about 40 dBA (Section 2 . 1 . 2 . 3 ) , 
res idents who live within about 1� miles of the site  would experience 
increased no ise levels as shown above.  Those living from 1� to 
5 miles away wo uld occasionally detect cons truction noise , but the 
population centers (Beulah , Zap , etc . )  should no t be affected . 

The railroad would also increase no ise levels , bo th during cons truction 
and operations . The noise level of a typical freight train is 
about 75  dBA at 50 feet ; thus , persons res iding near the railroad 
tracks would experience increased no ise levels from the increased 
rail activity associated with the proj ec t .  

Product Pipeline : Since p ip eline cons truction would be done by 
various crews and equipment along a given spread , noise sources 
would move along the route as different spreads perform their 
duplicate functions . Noise levels associated with various equipment 
are shown in Table 3- 1 1 .  

In communi ties along the p ip eline route , the more conges ted conditions 
would expose more persons to noise impacts than in rural areas . 
No ise levels from cons truction would be s igni ficantly above normal 
background levels for thes e small urban areas . The period of 
impac t should no t be more than 30 days in urban areas excep t 
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TABL E 3.-9 

TYPICAL RANGES OF NOISE LEVELS IN d B(A) AT CONSTRUCTION 
SI TES WITH AN AMBIENT LEVE L OF 50 dB(A) 

Office 8ldg.  Roads 
HospHal I ndus trla I Sewers 

Activi ty Sch� Bui 1 d� � 
GrOllnd B4 B4 B4 Energy Average d8(A) 
clearing 7 g B Std Deviation 

93 95 94 Ll O Level 

Excavation B9 B9 88 Ene"lY Average dS(A) 
6 Std Devtat10n 

97 97 97 L I O Level 

Fllf.JncUltions 7B 77 BB Energy Average dB(A) 
4 8 Std Dev i a t i on 

82 82 98 L ID Level 

Erection 87 84 79 Ene"lY Average d8(A) 
6 9 9 Std Dev i a t i on 

96 95 90 LI D Level 

Fi  ni shl n9 89 S9 84 Energy Average d8(A) 
7 Std Devl a ti on 

98 9S 93 LI D Level 

Source: u . s .  Environmental Pro tec t i o n  Agenc y ,  NTID 3 0 0 . 1 .  L 9 7 1 .  

TABLE 3.-10 

NOISI EST EQUIPM ENT TYPES AT CONSTRUCTION SITES 

Ground 
c l earing 

Excavation 

Found. t i ons 

Erection 

F i n i shing 

Veh i c l e  

Truck 
Scraper 

Rock od 1 1  
Truck 

Jack Hamner 
Concrete Mher 
Pneuma t i c  Tooh 
Scraper 

Ot-rrick Crane 
Jack Hanmer 
Scraper 

Rock ori 1 1  
Truck 
Piver 

r�oise  Level per Veh i c l e  
a t  5 0  feet [dB(A)] 

91 
88 

9S 
9 1  

S8 
85 
85 
8S 

88 
88 
88 

98 
91 
89 

S-our.:e : :': . S .  EnvirollLn.:ntal t r..;. te.:: t ion Ay�ncy , NTIlJ 3 0 0 . 1 .  1 9 7 1 .  
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TABLE 3- 1 1  

Peak Noise Levels of Equipment Used During 
Pipeline Cons truct ion (at 50 fee t )  

Equipment Noise Level (dBA) Degree of Use 

Chain Saws 97 Occasional 
Dozer 1 05 Frequent 
Rock Drilling 1 2 0  Occasional 
Ripper 105  Occ asional 
Trencher , Backhoe,  e tc . 1 05 Frequent 
Haulers 1 1 0 Frequent 
Ho ists 1 00 Frequent 
Compactor 1 1 6  Occasional 
Blast ing 87 ( 25 0  feet ) Occasional 

p erhaps for Devils Lake , the larges t city along the proposed 
route , where construction might take up to 45 days . 

b .  Operation 

Maj or producers of noise during operation of the proposed gasification 
plant wo uld include compressors and coal handling equipment such 
as crushers and screens ; fans , blowers , and burners ;  s team lines ; 
f lares ; and air coolers and cooling towers . Much of the equipment 
would be in buildings and the noise level outs ide would be reduced 
somewhat . Flare valves , steam valves , and es caping steam are also 
maj or producers of noise . Flare no ise would result from high 
velo city s team inj ec tion into the hydrocarbon s treams to reduce 
smoke .  If emergency f laring occurs ,  the noise level around the 
f lare may exceed OSHA standards . This should occur infrequently 
and be of shor t duration . Normal gasifier and general startup 
flaring would be a t  lower flaring rates and therefore at  lower 
noise levels . 

Typical noise levels from m1n1ng op erations were determined by 
taking measurements near operating equipment at NACCO ' s  Indian 
Head Mine : 

Coal hauler at full power 50 fee� 93 dBA 
Coal hauler idling - 150 feet 70 dBA 
Coal shovel loading coal - 150 fee t  7 0  dBA 
Co al tipple loading railroad cars - 150 feet 74 dBA 
Electric drag line - 300 fee t 65 dBA 

Much of the equipment (such as coal haulers and draglines ) to be 
used in the mining op eration for ANGCGC ,  however , would be considerably 
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larger than those used at the Indian Head Mine , so somewhat higher 
noise levels could be expected . Equipment operating in the pit  
may be  shielded somewhat ;  thus , reducing ambient noise . The coal 
haulers shuttling back and forth between the mines and p lant have 
the greatest po tential for caus ing noise . Also , blast ing during 
the evening shift would dis turb nearby res idents during a normally 
relaxing period of the day . Overall ,  the impact of the proposed 
proj ect would be to increase , and change the nature of , noise in 
the area . (Noise suppression measures are discus sed in Section 4 . 2 . 2 ) . 

3 . 1 . 2  Water 

3 . 1 . 2 . 1  Surface Water 

a .  Gasification Plant 

Plant cons truction activities would alter the topography and land 
surface characteristics in the p lantsite vicinity . The area is 
within the Antelope Creek drainage bas in and cons truc tion could 
local ly al ter the direction and intens i ty of overland flow, i ts 
sediment load , and hence the water quality . Water flow in Antelope 
Creek is seasonally int ermi ttent but cons truction would occur 
during the period of f low. Impacts upon the surface water would 
resul t from increased locali zed runoff from new paved surfaces and 
p lant buildings , and erosion of excavated materials . The amount 
of sediment and dissolved cons ti tuents transported downs tream from 
excavated ma terial during p lant cons truction would depend on the 
amount and intens ity of rainfall . 

Subs tances emi tted during p lant operation may enter area waters 
upon being returned to the surface and raise the concentrations of 
these elements in solution . Rates of possible contamination are 
no t quantifiable ; but becaus e of the alkaline nature of soils and 
wa ters in the area, many elements may become chemically inert and 
thus would no t pose a hazard to biological systems . 

Runoff water from p lant proces s areas would be routed to a s torm
water retention pond and reused in the p lant . This should minimi ze 
degradation of surface waters by contaminated runoff from the 
process area s .  Extens ive reuse o f  was tewaters within the p lant 
would lessen the possibility of s tream cont amination by p lant 
waters . 

b .  Mining 

Assuming revegetation of s trip-mined lands within 3 to 4 years 
after ini tial mining , about 1 , 500 to 2 , 000 acres of land would be 
exposed at any given time . The primary impac ts to surface waters 
from mining would include ( 1 ) local alteration of the direction 

3-22 



and intens i ty of surface flow, ( 2 )  local alteration of sediment 
load , and ( 3 )  changes in water quality . 

Due to the altered topography from mining , each mine pit would 
alter surface drainage patterns . As a result , a combination of 
runo ff entrapment in mine p i ts and altered surface flow routing 
would occur . Based on the to tal area to be mined in each subbasin 
and assuming no runof f  from reclaimed land , the approximate decrease 
in runoff ,  and hence , s treamflows , for each subbasin can be es timated . 
Annual runo f f  in the wes t and east tr ibutaries of  Antelope Creek 
would be decreased about 1 3 . 3  and 14 . 3  p ercen t ,  respectively . The 
decreased flow in the Lower Spring Creek-Upper Knife River at 
Hazen would be about 0 . 6  percent ; any decrease in runoff in the 
Lake Sakakawea bas in is too small to calculate . 

The decreased s treamflows in the Lower Spring Creek-Upper Knife 
River subbasin could cause an immeasurable increase in downs tream 
TDS levels . In bo th tributaries of Antelope Creek downs tream TOS 
levels would be increased durin� the summer months and the periods 
of no-flow would also be increased . The above es timates do no t 
take into account p lacement of mine pits , which if p raced at low 
elevations would entrap some overland runoff uphill from the pit . 
Increased evaporative losses would also result from entrapment 
further reducing downs tream flows . 

During mining , some erosion of s tockpiled topsoil would take place 
in the time between its removal and the time that it  is  adequately 
protected by vegetative cover . However , the greates t po tential 
for erosion is through the valleys between spoil piles . The 
nature of  overburden materials , its unconsolidation dur ing excavation , 
and i ts placement in a s teeply graded pile renders these materials 
highly erodable. The erosion potential varies seasonally ; the 
spring and summer s torm season represents the period of greates t 
concern . Because an increase in sediment load and turbidity would 
occur , an increase in chemical concentrations in the affected 
s treams would result due to the leaching of spoils . 

When compared to surface water quality , water in exis ting mine 
p its generally exhibits more than twice the hardness and total 
dissolved solids , and more than twice the concentration of bicarbonate ,  
sodium ,  calcium , magnesium ,  potassium, chloride , iron , and boron 
( 4 )  (Appendix E; Analyses of Water Samples , Lignite Aquifers ) .  In 
addition , sulfate concentrations are 10 times greater in mine pit  
waters and nitrate concentrations are increased as  a result of the 
use of ammonium nitrate exp losives . 

As a 
from 
by : 

part of the normal mining operation , water may be removed 
the mine pits by pumping . This water would be disposed of 
( 1 )  spraying roads for dust control , (2)  p umping into adj acent 
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pits , ( 3 )  experimental irrigation of revegetated areas , ( 4 )  pumping 
into cons truc ted impoundments , and ( 5 )  pumping into existing 
s treams. 

Spraying roads or pumping the water into o ther pits would have 
little effect on surface waters . Use of the mine pit  water for 
irrigation would be tested , but due to the high concentrations of 
dissolved ions , irrigation is no t likely to be feasible .  Pumping 
the contaminated water into impoundments may adversely affect the 
indigenous bio ta and also increase the suriace area for evaporation 
thus reducing surface runo f f .  The impoundments would also act as 
ground-water recharge sources and some of the materials might 
leach into various shallow aquifers used for domestic and s to ck 
watering purposes . Finally , pumping mine pit  water into existing 
streams would affect water quali ty . The amount of such pumping 
that might occur is variable and would depend on precip itation 
amounts ,  leakage rate into pits , etc . If  this pumping occurs , the 
pH of the af fected s tream would be lowered and the mineral content 
increased . 

Effects of mlnlng on the drainage patterns of surface water basins 
are partly based upon the final conf iguration o f  the reclaimed 
land surface . It  is possible that local changes in the direc tion 
of drainage in the Antelope Creek basin could occur as a result of 
regrading the mined land . This may alter the s ize of the drainage 
subbasins making some s light ly larger and some slightly smaller . 
Al though some individual subbasins may be affected , surface flow 
patterns within the Missouri River drainage basin would not be 
changed . 

Infiltration capacities of reclaimed land would be greater than 
that of the present land surface s ince the original topsoil would 
be rep laced and no special effort made for step-wise compaction . 
The breaking up of consolidated layers during draglining , bulldoz ing , 
dumping , and spreading o f  topsoil would result in the surface of 
the reclaimed land having a higher permeability than before mining . 
Therefore , runo ff and thereby downstream flows of affec ted surface 
wa ters would be decreased . Differences in the chemical quality of 
the runoff might occur during reclamation , prior to the es tablishment 
of vegetation , and in areas where sediment and leachate from new 
soils have ready acces s to surface water channels . 

c .  Water Intake 

The maximum wi thdrawal of water from Lake Sakakawea for use in the 
proposed gasif ication plant and powerp lant would be about 3 6 , 000 acre
feet /year ( 1 7 , 000 for ANGCGC and 1 9 , 000 for Basin Electri c )  or 
22 , 500 gpm. The impact of operating the water intake would be 
controlled primarily �y the intake des ign and its placement on the 
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bo ttom of Renner Bay . Modification in bay water quali ty might 
result from changes in circulation patterns adj acent to the intake 
possibly caus ing increases in turbidi ty in the same area . No 
impact on main-stem Missouri River water quality is anticipated . 

The withdrawal of 22 , 500 gpm (about 50 cfs)  would alter the circulation 
patterns within Renner Bay in that there would be a greater exchange 
of water between the bay and Lake Sakakawea . The effects of water 
withdrawal would tend to be uniform with dep th throughout the bay 
during all seasons when the lake and bay are not s tratified . 
During the summer , however , the bay stratifies with the formation 
of a thermocline . The intake would draw_.w�ter from the hypolimnion 
during periods of s tratification and may deepen the dep th of the 
thermocline near the intake or , during drought periods , disrup t  
the s tratification in the bay . Either case might allow warm-water 
fish to range nearer the intake increas ing their chances for 
impingement .  

The intake would be located several feet aoove the floor o f  
Renner Bay t o  reduce s couring . Any material stirred from the 
bottom should be drawn towards the intake, thus having a minimal 
effect on overall bay water quality . 

d .  Product Pipeline 

The maj or water quality impacts of the p roduct p ip eline would be 
increased cons truction-induced sediments resulting primarily from 
the 86 surface water crossings , but also from overland runoff from 
disturbed soils . The greatest impact on water quality would be 
increased sediment loads in rivers during stream crossings ; the 
quality of water in ponds and lakes would also be degraded as they 
are crossed . The increased sediment load would reduce exis ting 
dissolved oxygen concentrations and increase the to tal dissolved 
solids in solution . The increased turbidity warrants concern 
along the Forest and Red Rivers s ince their wat ers are used for 
municipal supp ly by the cities of Minto and Oslo , respectively . 
Impacts of increased s edimentation on aquatic organisms are 
discussed in Section 3 . 2 . 3 . 

Other p ipeline cons truction activities s uch as trench dewatering 
and flood plain clearing with subsequent erosion problems could 
result in short-term local reductions in water quality . No 
significant alteration of water quality is expected as a result of 
hydrostatic tes ting ; test water would be released in accordance 
with Nor th Dakota water quality standards and in such a manner to 
minimize s cour , channel erosion , or flooding of adj acent lands . 

3 . 1 . 2 . 2  Ground Water 

The construction of the gasification plant would locally alter the 
recharge mechanism of the Antelope Creek aquifer which underlies 
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the plants ite . The larges t plants i te excavation would be on the 
order of 45 x 90 x 70 fee t ;  the wa ter level in the Antelope Creek 
aquifer in the vicini ty of the p lants i te is about 60 feet deep . 
Some perched water also occurs locally in near-surface sediments . 
Hence , for cons truction , excavations pene tra ting the aquifer would 
require dewa tering . Excavations which do no t penetrate the aquifer 
may also require some dewatering of perched wa ter . No p lant 
founda tion problems are expec ted becaus e of the presence of the 
aquifer . 

Locali zed near-surface saturated s trata exis t  in the mining areas . 
Mining would resul t in removal of thes e surficial water bearing 
materials . The amount of water in these pa tchy alluvial and 
g�ac ial depos i ts of sand and gravel is not known . In areas where 
such deposits are located , saturated thickness is about 5 to 
20 fee t .  These aquifers are dis continuous ; thus , the effec t of 
their removal should no t extend much beyond the ac tual mine area . 

The purpose of the proposed mining is to remove l igni te from the 
Beulah-Zap bed . Coincidentally , the ligni te aquifer would be 
dest royed . Gradual removal of about 1 2 , 500 acres of aquifer area 
would probab ly resul t in lower water levels in o ther lignite 
aquifers throughout much of the adj acent areas . The average water 
content of the ligni te aquifer is es tima ted to be about 1 foot/ acre 
and the average content of the overburden is about 2 f eet/acre . 
As suming these figures as reasonable approximations , the total 
amount of water disp laced from the Sentinel But te aquifer uni ts 
during mining would average about 1 , 600 acre-feet/year . This 
could cause decreased water levels in wells near (wi thin I -mile)  
the mining activity . 

Removal of permeable alluvium , overburden , and ligni te would 
affec t the source ma terial of springs within the area . Two 
springs which may be des troyed (F03 and F04 )  were located during 
the baseline s tudy . This would resul t in a loss of water supp ly 
by the users (human and animal ) of these springs . 

Infiltration of mine p i t  effluent would locally increase the 
mineralization of various shallow aquifers , and may affect the 
quality of the water from wells penetrating these aqui fers (dep ending 
on flow patterns ) . Dewatering of the mine p i t  would cause a 
locally steeper hydraulic gradient and increased local in-seepage 
from adj acent ground-water sources . 

a .  Effects on Recharge Rates of Shallow Aquifers 

Some recharge to the Antelope Creek aquifer takes place via flow 
from the Sentinel But te aquifer complex . As a resul t of decreases 
in wa ter levels in the Sentinel But te comp lex (as well as s tripping 
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o f  near-surface aquif ers ) ,  ground-water recharge into the Antelope 
Creek aquifer would be reduced during mining . On the basis of 
head dif ferential between the Beulah-Zap , bed and the Antelope 
Creek aquifer , it appears unlikely that large scale recharge 
reversals would take place (i . e . , that the Ant elop e Creek aquifer 
would recharge the Beulah-Zap bed ) . However ,  this could occur 
locally where perched water occurs within the Beulah Trench. 

Reduction in recharge to the Antelope Creek aquifer could also 
resul t from altered surface drainage patterns wi thin the mine 
area . Runof f  from the minesite would be prevented from reaching 
Beulah Trench, resulting in reduced infiltration to the Antelope 
Creek aquifer and a consequent decline of water levels in the 
aquifer . If net recharge to Beulah Trench is cons idered , a 
potential loss of about 40 acre-feet/year could resul t .  

b .  Effects on  Recharge Rates of Lower Aquifers 

The displacement of water-bearing overburden and dewatering o f  
mine pits would prob ably result in a reduction in recharge to 
aquifer s egments beneath the Beulah-Zap bed. Therefore , water 
levels within thes e  lower aquifers may also be decreased ' to some 
extent . 

A p air of  twin ligni te s eams are located beneath the Beulah-Zap 
bed at 50- to 1 00-foot dep ths . These are separated from the 
shallow seam by highly impervious clays . Thus , i t  seems doubtful 
that the effects of either increased or decreased recharge would 
be no ticeable . Likewise , becaus e  of the litho logic s imilari ty 
between the Beulah-Zap bed and the underlying twin lignite s eams , 
i t  is unlikely that any alteration in water quality in the twin 
seams would take p lace . The potential effects on the deep , high
p res sure Fox Hills-Basal Hel l Creek-Cannonball-Ludlow aquifers 
should be small because of their high head and ver tical sep aration 
from the base of the Beulah-Zap bed (Section 2 . 1 . 3 . 1 ) .  

Contamination of lower aquifers from salts disposed of via the 
deep well should no t occur due to highly impervious clays separating 
the s trata and the distance between strata .  Such contamination i s  
remotely possible , however , should operator error (e . g . , hole in 
casing or accidental inj ection into casing ) allow the disposal 
brine to enter an aquifer . 

c .  Effects o f  Reclamation on Ground Water 

Al though the Beulah-Zap aquifer and certain water-bearing overburden 
would be removed from the mined area , the overall p ermeab ility of 
the rep laced material would probably be greater than that of the 
original s trata due to s ediment disaggregation during rep lacement 
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and the consequent increase in volume due to soil bulking ,  The 
relative homogenei ty of the replaced soil could increase the 
ground-wa ter movement through the mined area . Thus , the reclaimed 
land could cause an overall increase in ground-water levels and 
recharge to areas adj acent to the mines . The reclaimed land it self 
(which would eventually include the entire mine) could not be used 
as a shallow ground-water source area in the foreseeable future because 
leachates from the buried ash and sludge would make the water unusable.  

Po tent ial contamination of adj acent shallow aquifers could result 
from the leaching ac tion of water moving through the ash and 
s ludge buried under the reclaimed soil . Thick, impermeable s trata 
separating the Beulah-Zap bed from deeper water-bearing units 
should prevent movement of leachate into underlying aquifers . 
Over the long-term ,  lateral movement o f  leachate into adj acent 
aquifers could occur by ei ther transport of leached ions i f  
saturation conditions exist , or b y  diffus ion and dispersion under 
partial wetting of the ash . Increased ground-water levels due to 
increases in soil permeabili ty could create a higher ground-water 
gradient forcing the leachate to move faster and far ther than 
would occur under existing ground-water condi tions . 

ANGCGC has indicated that , based upon prel iminary s tudies by 
Woodward-Clyde Consultants ,  they believe a mine pit  sealing 
proces s  is not necessary to prevent leachate movement into 
adj acent aquifers ( 9 7 ) . However , the possibili ty of leachate 
contamination will be s tudied fur ther by ANGCGC as par t  of an 
extens ive drilling and hydrologic study of the proj ect area over 
the next 2 years . If these studies , or o ther s tudies being 
conduc ted by the S ta te ,  show tha t leachate contamina tion will 
occur , then ANGCGC has said they will take appropriate steps to 
prevent such contamination--including cons ideration of various 
me thods of sealing the mine pits ( 97 ) . 

The main components expected in the leachate from the ash are the 
following salts (85 ) : 

K20 9 ppm 
Na20 6 , 000 ppm 
CaO 2 1  ppm 
MgO 3 ppm 
A1203 1 6  ppm 
Fe203 4 ppm 

In addition,  the leachate would contain the trace elements that 
are found in the ash and the s ludge from the evaporators . The 
est imated quanti ties of these trace elements buried in the mine 
per stream day would be : 
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Sludge Ash To tal 
(lbs/ day) (lbs/ day) (lb s/day)  

Lithium 1. 4 230 . 0  231 . 4  
Beryllium 0 . 4 19. 6 20 . 0  
Boron 157 . 0  5766 . 0  5923 . 0  
Fluorine 23 . 5  977  . 0  1000. 5 
Vanadium 269 . 0  269 . 0 
Chromium 1 . 7 155 . 0  156 . 7 
Cobalt 1 . 4  39 . 1  40 . 5  
Nickel 8 . 4  78 . 6  87 . 0  
Copp er 14 . 0  161 . 0  175 . 0 
Zinc 13 . 0  1 . 3  14 . 3  
Arsenic 157 . 0  231 . 0  388 . 0  
Selenium 33. 2 1. 7 34 . 9  
Molybdenum 7 . 2  10 . 3  17 . 5  
Silver 2 . 6  0 . 7 3 . 3 
Cadmium 1 . 0 3 . 5 4 . 5 
Tin 1 . 4 46 . 1  47 . 5  
Antimony 1 . 0  2 . 4 3 . 4  
Barium 46 , 300 . 0  46, 300. 0 
Mercury 1 • .  3 0 . 3 1 . 6 
Lead 9 . 1  685 . 0  694 . 1  
Thorium 23 . 1  23 . 1  
Uranium 8 . 4  18 . 5  26 . 9  

Since the mined areas will probably not be used as a ground-water 
source , alternative sources would have to be found for postrecla
mation use .  Pumping from the Antelope Creek aquifer and from 
deeper aquifers would be feasible.  Changes in ground-water use 
patterns would resnl t in certain shifts in the hydrologic cycle , 
though no overall increase in ground-water dep letion need be 
implied . 

Twenty-eight wells and two springs are within 1 mile of  the p roposed 
p lant- and mines ites . Nine of these wells are too deep to be 
affected by the proposed action . Mining could result in water 
level declines in the remaining 19 wells and consequent inter
ruption in their use ,  as well as reduction in the flow of the 
spring . Following reclamation , water levels could return to 
premining levels or higher making the 19  wells usuable again if no 
reduction in water quality occur s .  Postreclamation increases in 
water mineralization and/ or contamination of thes e  wells could 
result frOm ground-water inf low from replaced spoil and ash 
deposits within the mined areas . North Dakota law provides that 
if a landowner experiences decreases in water yield or quali ty , 
ANGCGC must construct a new well a t  no cost to the landowner . 
This law would only be effective during the· life of  the plant ; 
well problems occurring after this time may remain unmitigated . 
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3 . 1 . 3  Phys iography 

a .  Soils 

The op eration and cons truction of the mines and plant would have a 
maj or impact on the so ils . Although part of  the top horizon would 
be removed and saved dur ing mining , the strati fication of the 
remaining horizons would be to tally disrup ted . This could bring 
closer to the surface very highly mineralized s trata less able to 
produce vegetation . Changes in overburden permeab ility due to 
mining have already been dis cus sed (Section 3 . 1 . 2 . 2 ) .  

So ils that mus t be s tockpi led for future use in reclamation may 
become biologically sterile , requiring mixing wi th fresh topsoil 
when us ed . Some soil microorganisms can become dormant and will 
survive s tockpiling , but the extent of this adap tat ion in the soil 
microcommuni ty is no t known . 

Soils in o r  close to roads that are watered for dust suppres sion 
with mine p i t  water would experience a bui ldup of minerals over a 
long period of time . This increased minerali zation could eventually 
reach the point where the soils could no longer support vegetative 
growth . The time required to reach mineral levels inhibiting 
p lant growth would dep end on a variety of factors (e . g . , salinity 
of mine pit  wa ter , frequency of watering , soil composition , sensitivi ty 
o f  vegetation, e tc . ) and canno t be determined at this t ime . 

A small coal seam about 3 fee t thick and covering 3 square miles 
would be to tally des troyed .  It  would be uneconomical to recover 
the coal from this seam ; thus , the coal would be mixed into the 
overburden and re turned to the mine pit . 

Land would be mined at a rate of about 500 acres/year . Assuming 
25 years of operation , about 1 2 , 500 acres of soils would be 
disturbed . An additional 1 , 400 acres of soil could be altered on 
prop er ty used for the gasification p lant , coal preparation facili t ies , 
roads , e tc .  

Due to the dis turbance and exposure during mlnlng and cons truction , 
soil erosion would increase . This erosion would continue until  
such time as  adequate vegetative cover has been rees tablished . 
The amount of soil lost would be var iable , depending on the 
severi ty of the weather . 

Product Pipeline : Cons truction impacts related to so ils would 
occur as a result of dis turbing the vegetative cover and soil 
prof ile . The level of impact would be related to the difficulty 
in revegetating the disturbed area and the sus cep tibility of the 
s ite to erosion and mass  movement . Some alteration of soil 
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produc tivi ty could result if the soil profile is no t res tored over 
the trench area , resulting in secondary impacts to wildlife hab itat 
or agricul tural produc tion . Soil types and revegetation difficulties 
were shown in Table 2-6 . Sens itive soil types , the port ion of the 
proposed route in which they occur , and the degree of the po tential 
erosion impact to the soils are summarized in Table 3-1 2 .  

b .  Topography 

The operation of the mine would cause a change in the appearance 
of the landscape . In actively mined areas the piles of spoil 
would rise s teep ly from the pres ent gently undulating terrain . 
Reclamation may result in the landscap e  being flat tened somewhat 
from the original topography as landowners may ask that the land 
be s loped to allow for cropland uses . The f inal highwall cuts may 
be graded into relatively large water impoundments  where none now 
exist . There would be an overal l increase of about 25 to 30 feet 
in the average elevation of the graded spoil p iles . Before the 
piles were regraded they would resemble knobby ridges with numerous 
valley s .  

The topography o f  the approximately 1 , 400 acres t o  b e  used for the 
gasif ication plant and associated facilities would be leveled to 
serve these functions . The topography of the unused portion of 
the proper ty lease area would remain es sentially unaltered . The 
overall effect on topography would be a flatter landscape with a 
large coal pile rising from i t .  

TABLE 3:-1 2 

Potential Soil Hazard Problems of Proposed P ipeline Route 

Route S ensitive Soil Types Encountered 1 / Potential Impac t 

Plantsite to Beulah 
Beulah to Stanton 
Stanton �o Washburn 
Washburn to Falkirk 
Falkirk to Max 
Kongsberg to Butte 
Kief to Balta 
Balta to Filmore 
Filmore to Fordville 
Fordvil le to Ardoch 
Ardoch to Morais River 
Viking to Compressor Station 

Bainville ,  Zahl 
Lihen , Parshal l ,  Valentine 
Bainville , Wade 
Zahl 
Zahl , Oahe , Sioux 
Exline , Cavour 
Solonetz 
Buse 
Solonetz 
Gravel 
Bearden 
Peat 

Large 
Large 

Moderate  
Small 

Moderate-Small 
Small 
Small 
Small 
Small 
Small 
Small 
Small 

1 /  Those that by their composit ion are part icularly subj ect to eros ion when 
disturbed . 
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c .  Land Use 

The cons truc tion of the gasif ication p lant and development of the 
mine would change the present land use from agricultural to indus trial 
for the short term. The land use of the 1 , 400 acres used for the 
plantsite would change from agricultural to manufacturing ; land 
used for the access road and railroad would change from agricultural 
to roadbed ROW . In the mine area , the land use would vary according 
to the s tage of mine development .  Some of the land would remain 
in agricul tural use until mined . After reclamation the land would 
be returned to i ts existing use or altered for a diff erent use at 
the op tion of the landowner (who re tains surface ownership unless 
he sells it  to the company ) . 

About 2 , 500 acres would be out of agricul tural use at any one 
time . The cumula tive loss to annual agricultural sales over the 
25-year proj ec ted life of the plant would be about $8 . 4  million 
(assuming no reclamation) . Succes sful reclamation could lower 
this f igure to $ 3 . 4 million . The lo ss in grazing would be about 
60 , 000 animal unit  months , assuming a 1 0-year reclama tion period 
for pastureland and 7 months of grazing per year . In dollars , 
this would amount to a $ 1 . 78 million loss in cattle production 
over the life of the plant . The remainder of the $ 3 . 4 million 
loss in agricultural sales would be from lost cropland produc tion . 

Approximately 2 , 960 acres of prime farmland would be disturbed by 
the proposed proj ect ; 7 8 , 010  acres of land wi thin Mercer County 
has been des igna ted as prime farmland by the Soil Conservation 
Service ( SCS ) . Prime farmlands are thos� whose value derives from 
their genera l  advantage as crop land due fo' soil and water conditions 
( 1 0 3 ) . About 380 acres of prime farmland occurs at the proposed 
plantsite and would be lost  to agr icultural uses for the life of 
the p lant . The remaining 2 , 580 acres of prime farmland would be 
disturbed temporarily by mining and cons truc tion activities . 
Since the mining to re clamation cycle would average about 5 years , 
about 5 1 5  acres of prime farmland would be disturbed at any one 
time . Most of this land would be re turned to good quality cropland 
after reclamation , but whe ther or not the reclaimed cropland would 
cons ti tute "prime" farmland as defined by the SCS has yet to be 
determined . No unique farmland would be affected by the proposed 
proj ect . 

Over the long term it is likely that existing prairie , currently 
used for grazing purposes and as wildlife hab i ta t ,  would be converted 
to crop land if reclama tion is successful . This would oc cur because 
many landowners would probably prefer to have the land restored 
for cropland uses rather than re turned to grazing uses due to the 
greater cash yield from crop land . The resul t would be a change in 
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current land use to more intensive agriculture and a significant 
loss of habitat for those forms o f  wildlife closely associated 
with prairie habitat . 

The influx of persons into the area associated with the proposed 
proj ect would cause a large increase in urban area and an attendant 
impact on land use . Agricultural land would be needed for s chools , 
roads , homes , parks , etc . This would be a maj or change in present 
use of the land . 

d .  Geological Hazards 

Deep-well disposal of plant was tes (Section 2 . 1 . 3 . 1 ) does have the 
potential of causing earthquake activity . Potential mechanisms of 
creating earthquakes would be lubrication o f  an existing fault (as 
happened at Rocky Mountain Arsenal)  or creation of a new fault by 
high underground pressures . However , 437 deep inj ection wells 
(132  low pressure wells in the Dakota Formation and 325 high 
pressure wells deeper than 5 , 000 feet)  have been placed in operation 
in North Dakota s ince 1954 with no known ear thquake problems . 

Most  o f  the potentia l landslide and sand blowout areas identified 
along the proposed product p ipeline route (Section 2 . 1 . 4 . 4 ) could 
be reactivated as a result of construction . Intrusion of surface 
water and vibrations caused by blasting or the operation of heavy 
equipment could further contribute to causing slope failure . The 
maj or impact of potential landslides and sand blowouts would 
involve the loss of the integrity of the railroad embankments 
which would affect railroad operations resulting in an economic 
loss to the railroads and inconvenience to users . 

Cons truct ion near the banks of the Red River of the North could 
cause bank s lump ing , although cons truction activity would be 
perpendicular to the s treambank . 

3 . 2  Impacts on the Biological Environment 

3 . 2 . 1 Terrestrial Flora 

(Wi thin this section impacts are quantif ied firs t and an impact 
analysis presented at the end . ) 

3 . 2 . 1 . 1  P1ants ite 

a .  Construction 

Cons truction of the proposed gaSification plant would require 
about 535 acres . This acreage would be lost  as wildlife habitat 
and agricultural acreage for the life of the plan t ,  es timated to 

3-33 



be a minimum of 25 years . About 95 percent of the proposed 
plantsite area ( 498 acre s )  is agricultural , of which a large 
portion ( 3 78 acre s )  is cropland (Table 3- 1 3 ) . Prairie communities 
comprise 5 percent ( 2 7  acres ) ,  wetland communities 0 percen t ,  and 
woody communities less than 1 acre of the area to be covered by 
the plant . The remaining 905 acres of the 1 , 440 acres purchased 
by ANGCGC for the plantsite would be allowed to remain in and/or 
revert to a natural s tate , and act as a "buffer zone" between the 
plant and the surrounding land ( 5 7 ) . 

b .  Operation 

During plant operation , vegetation near the plan tsite would be 
subj ect to various air pollutants including sulfur dioxide ( S 02 ) 
and ni trogen oxide (NOx) '  Also , small amounts of hydrogen sulfide 
(H2S )  and carbonyl sulfide (COS ) would be releas ed into the 
atmosphere .  Even though it  is anticipated that all Federal and 
State air qual ity s tandards would be met , the plant community as 
far as 1 0 . 5  miles downwind o f  the site would be subj ected to low 
levels of airborne contaminants over a long period o f  time . S02 
and N02 have been known to cause physical inj ury to plants in 
ambient air concentrations below the Federal standards ( 44 , 54 , 
6 7 ) . However , the po tential impacts of such exposure due to 
proj ec ted emissions from this proj ect are not quantifiable at this 
time as very few s tudies have been done on this aspect of air 
pollution . 

3 . 2 . 1 . 2  Surface Mining 

Coal supply for the gasif ication plant and powerplant  would 
require the mining of about 500 acres/year for the life of the 
facility,  or a total of about 1 2 , 500 acres (Table 3-1 4 ) . The time 
required to reestablish nonagricultural plant communi ties or to 
return mined land to productive agricultural use i s  no t definitely 
known ; however , 3 to 5 years for cropland and 1 0  years for range
land is assumed for this statement ( I l l ,  1 1 2 ) . Proj ec ted long
term impacts. on plant communities are based on current reclamation 
procedures . 

Fugitive dus t would be raised by the cons tant  flow of trucks on 
roads . Localized sett ling of large amounts  of dus t on vegetation 
near the roads would alter pho tosynthetic rates and , hence ,  plant 
growth . 

a .  Agricultural Communities 

About 7 , 260 acres of agr icultural communities would be affec ted by 
mining . Pos tmining rehabilitation efforts would undoubtedly be 
direc ted toward establishing as much agricultural land as possible 
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TABLE 3.- 1 3  

HABITATS TO B E  AF FECTED B Y  CONSTRUCTION OF TH E 
PROPOSED COAL GASIF ICATION FAC I L ITY 

Habitat 

Agr icultural communities 

Cropland 
Domestic hay lands 

Abandoned farmstead 
Gravel pit 

Prairie communities 

OVerf low range site 
Closed depre ssion range site 
Silty range site 
Thin upland range si te 
Shal low range site 

Very shal low range site 
Thin claypan range site 

Wetland commun ities 

Seasonal ponds (wetland range 
s i te )  

Woody plant communit ies 

Natural woody p l ant communities 
Tree plantings 

Total 

!£froxlute 
498 

27 

0 

T 

535 

l
ACreages less than one acre listed as trace ( T ) . 

Source : Woodward-Envicon , Inc . Analys i s ,  197 4 .  
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Acreage l 

3 7 8  
iU 

• 
4-

13 
2 
5 
2 
1 
T 
4 

0 

T 
T 



TABLE 3.:- 14 

HABI TAT AC REAGES WITH I N  TH E AREA EXPECTED TO BE M I N ED 
DUR I NG TH E F I RST 25 YEARS OF OPERATION OF THE PROPOSED COAL 

GASI F I CATION FACI LITY 

Habi t a t  

Agr i c u l t u r a l  commun i t i e s  
Crop l an d  
Dome s t i c  h a y  land 
Farms teads 
Grave l p i t  

P r a i r i e  communi t i e s  
S ub i r r i gated range s i te 
Ove r f l ow range s i te 
S a l i ne l ow l and range s i te 
C losed dep re s s ion range s i te 
Sandy range s i te 

S i l ty range s i te 
C layey range s i te 
Thi n  upl and r ange s i te 
Sha l l ow range s i te 
C l aypan range s i te 

Sha l l ow to gr ave l r a nge s i te 
Very s ha l l ow r a nge s i t e  
Thi n  c l ayp an range s i te 
Rock o ut c rops 

We tl and communi t i e s' 
Wet meadow swa l e s  

(we t meadow range s i te )  
Season a l  ponds 

( we t l and range s i te )  
Semi p e rmanent ponds 

( ma r s h ) 
S tock ponds 

Woody p l an t  commun i t i e s  
N a t u r a l  woody p l a n t  commun i ti e s  
Tree p l a n t i n g s  

Tot a l  

Acreage 1 

7 , 2 6 0  

5 , 1 5 3  

5 0  

4 6  

1 2 , 5 0 9  

l
Ac reag e s  l e s s  than one a r e  l i s ted a s  trace ( T ) . 

Source : Comp i led by WE I .  1 9 7 4 . 
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- 1 8 6 4  
- 5 3 0 5  

9 0  
1 

T 
7 5  

T 
T 

5 2 2  

2 2 9 9  
1 0 0  
6 9 5  

1 1 5 6  
6 1  

4 
3 5  

2 0 6  
T 

1 4  

1 6  

7 

1 3  

2 9  
1 7  



through the cons truction o f  smooth topography . The ultimate 
acreage of agricultural land would depend on the extent that soils 
now containing prairie and wetland communities can be conver ted by 
redistribution and concentration of topsoil and the success of 
reclamation . 

b .  Prairie Communi ties 

About 5 , 160  acres of present prairie plant communi ties would "be 
affected by mining . Because the existing soil structure would be 
altered , the return of mined land to premining natural prairie 
would be diff icult . Af ter topsoil return , areas which are no t 
converted to agricultural use would pass through a long period o f  
secondary success ion . Succession t o  a near-natural condition 
cou1d take 20 to 40 year s .  Reclamation studies a t  NACCO ' s  Indian 
Head Mine have resulted in substantial vegetative cover in as 
little as 3 years ; however , natural communities resembling premining 
conditions may never be reestablished . 

c .  Wetland Communities 

Wetland communities comprise about 50 acres of the area scheduled 
for mining . Wetland soils , due to their fert ility and dep th,  
would almost  certainly be converted to agricultural use .  However , 
increases in wetland habitat may result from mining . Impoundments 
are planned to conf ine drainage to the mine area and final cuts 
(which are not filled) would probab ly hold water . Proper grading 
of these areas to provide shallow water may p rovide conditions 
conducive to the es tablishment of wetland communities . In addition , 
the replaced overburden would settle unevenly over a long p eriod 
of t ime creating shallow surface depressions that would also hold 
water . 

d .  Wooded Communi ties 

About 46 acres to be mined are occup ied by woody vegetation . The 
maj ority ( 29 acres ) cons ists of native \loody plant communities ; 
tree plantings account for the remainder ( 1 7  acres ) .  Native woody 
communit ies are irreplaceable , although such communities may 
develop over the long-term af ter reclamation . Woody hab itat could 
increase after mining in the form of tree plantings at the discretion 
of the landowner . Woody species can often survive direc tly on 
spo il materials , particularly where spoil banks are no t leveled . 
If soils are concentrated for agricultural use , the areas left 
without much topsoil can be made useful by development of woody 
stands for wildlife habitat . 
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3 . 2 . 1 . 3  Water Intake and Pipeline 

The proposed pump station on Renner Bay is on U . S .  (Corps of 
Engineers )  property , which is actively managed by the North Dakota 
Department of Game and Fish as the Hille S tate Game Management 
Area . The pumping fac ility would occupy about one-fourth acre , 
currently prairie habitat ,  which would be los t .  

Cons truction of the water intake would involve excavation of about 
1 0 , 000 yds3 of overburden. Par t of this overburden would be us ed 
to raise the grade of the pumphouse site ; the remainder would be  
depo sited in  low lying areas near the site that are currently 
supporting relatively undis turbed prairie vegetation . Before 
spreading the spoil , existing topsoil would be removed and s to ckpiled 
for reclama tion . Af ter the deposition of the spoil , the topsoil 
would be replaced and dis turbed areas seeded with species of grass 
s imilar to those already present . Thus , the existing habitat 
would be los t  temporarily during cons truc tion of the facilities . 

The water p ipeline , 7 . 6  miles long , was aligned to avoid areas 
underlain by coal . The proposed route transverses 4 . 0  miles of 
agric�l tura1 lands ( 2 . 0  miles of croplands and hay lands and 
2 . 0  miles of road ROW) and 3 . 6  miles of prairie habitat .  Based on 
a cons truction zone width of 1 50 feet , about 72  acres of agricultural 
land and 66 acres of prairie would be affected . 

Effects in agricul tural areas would likely be temporary , although 
reductions in so il product ivity may occur due to the redis tribution 
and mixing of soil hor izons . Changes in prairie communities would 
be more permanent since excavation and backfill would alter the 
soil . Bared areas would be seeded to help stabilize soils , and in 
time some of the more adaptable native species may become reestablished . 
Until revegetation is adequate , water and wind erosion would 
occur . Water erosion prob lems should be small , however , since 
steep , long s lopes are not present . 

Operational impacts of the water intake system on the flora 
should be minor and related to maintenance and repair o f  the 
pumping fac il ities and p ipeline.  

3 . 2 . 1 . 4  Railroad Spur 

The dis tance from the Burlington Nor thern mainline wes t of Hazen 
to the p 1antsite boundary is 1 2 . 1  miles . About 7 . 0  miles of 
agr icultural , 1 . 5  miles of prairie , 3 . 1 miles o f  weedy ROW , and 
0 . 5 miles of woody habitat will be traversed . Assuming an affected 
I SO-foot width , about 1 2 7  acres of agricultural ,  27  acres o f  
prairie , and 9 . 1 acres o f  wooded lands would be los t .  The rail
road embankments would revegetate to the weedy hab itat charac ter
istic of the exis ting railroad ROW . 
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3 . 2 . 1 . 5  Product Pipeline 

a .  Farmlands 

A short-term impact would result where cons truc tion of the pipeline 
passes through product ive cropland . These are areas where the 
rai lroad has leased land for agricultural use , or where the route 
deviates from the railroad ROW . Some encroachment on land adj acent 
to the railroad ROW would be necessary for cons truc tion space or 
access . Most of the agricultural land affected would be planted 
in small grains or used as pasture/ rangeland and would be lost for 
the season . 

Construction through farmlands would result in the loss of the 
crop in the area dis turbed for one growing season . A decline in 
soil productivity over the trench area could affect crop produc tion 
for several addit ional growing seasons . Rangelands , pasturelands , 
and hayfields would require several seasons to become fully rees tab
lished . Almost the entire route would be on existing railroad ROW 
with about 262 miles of cropland and 15 miles of hay land bordering 
the ROW . The 79 acres of new ROW would also be dis turbed for one growing 
season but would revert back to its previous use af ter pipeline cons truc tion . 

b .  Woodlands 

Most of the natural woodlands along the proposed route are stands 
of bot tomland hardwoods along the perennial drainages . These 
hardwood stands are extremely important wildlife habitat . There 
are also scattered wood lots near the �errninus at Thief River Falls 
and on the beach ridges of glacial Lake Agassi z .  Where construction 
adheres to railroad ROW , woodlands would normally be avoided . 
However , woodlands may be encountered at stream crossings , where 
the route leaves the Soo Line ROW to link with the Thief River 
Falls Compressor S tation , or where construction does not adhere to 
railroad ROW . 

The impacts resulting from clearing the ROW or work space in 
woodlands inc lude a los s  in aesthetic quality , a loss of wood land 
habitat , loss of stream shading and bank stabilization , and loss 
of wind protec tion . There could also be localized loss of wildlife 
nesting and denning sites . Areas of wood land on or near the 
proposed route are shown in Tab le 3- 1 5 .  

c .  Wet lands 

Significant , long-term impacts on wet lands could result if water 
levels were affec ted by trenching , spoil disposal , or backfilling . 
Where the rate of drainage was increased , communi ties adap ted to 
dryer conditions would result . Most  of the potho les along the 
proposed route are underlain by deep layers of clay til l ;  trenching 
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TABLE 3-15 

Woodland Areas Along Proposed Product Pipeline Route 

Area 

Knife River 

Mi ssouri River 

Mis souri Plateau , Drift Prairie , 
Red River Valley 

Forest ,  Morais ,  Snake , and 
Red River of the North 

Glac ial Lake Agassiz 

To tal 

Area Length (miles ) Woodland Types 

3 . 6  Bottomland Hardwoods 

5 . 5  Bottomland Hardwoods 

6 . 4  Bur-oak Savannah , Shelterbelts 

? Bottomland Hardwoods 

7 . 2  Jack Pine , Aspen , Tamarack 

22 . 7  



should no t increase permeability . In these si tuations , plugging 
the trenches where it enters and leaves the pothole and res toring 
the original contour would be done to ensure that the hydrologic 
charac teristics would no t be altered . In some cases trenching may 
increase the permeabilitY ' of the bottom profile where the trench 
strikes outwash deposi ts . In these cases , the bottom would be 
sealed . 

Even though measures would be taken to maintain the integrity of  
affec ted wet lands , one season ' s  produc tion would be los t in  those 
wetlands or portions of we tlands dis turbed during the spring 
months . Production would no t be lost  on wetlands affected during 
summer (af ter July 1 5 )  and fall if normal precipitation occurs 
after construc tion . 

Ano ther long-term impac t  may result if the produc tivity of the 
peripheral communi ty was altered . Pothole s ites are commonly 
farmed as close to the we tland as possible , so natural p lant 
communities (Section 2 . 2 . 2 . 3 ) are normally restricted to narrow 
bands . Generally , two soil conditions prevail in the potholes : 
( 1 )  ephemeral and intermittent potholes have soils similar to 
adj acent areas and ( 2) permanent potholes have an accumulated 
upper layer of peat or muck. Disruption of soil profiles would 
have an impact on revegetation of these natural communities . 
Wetlands compris ing approximately 7 , 200 acres are contiguous to 
railroad ROW; about 1 1 5  acres of these wetlands lie within the 
50-foot cons truc tion width . 

3 . 2 . 1 . 6 Analysis of Impacts to Terrestrial Flora 

The to tal approximate acreage of the main habitat types to be 
dis turbed by the dif ferent associated facilities of  the gas ification 
comp lex is summarized in Tab le 3- 1 6 .  Agricultural land that is 
dis turbed by the mining and pipeline func tions would be removed 
from production temporarily for a period of 3 to 5 years for 
crop land and 10 years for pastureland . Agricultural land removed 
from produc tion by the plant and railroad spur would be lost for 
the life of the facili ties , and probably for the indefini te futur e .  
The lo ss of the crops produced o n  affected land i s  no t a significant 
loss on a S tate or national scale.  Since an undetermined but 
large portion of exis ting prairie and wetland would be converted 
to agricultural us e through reclamation, the eventual effect of  
the proposed proj ect on  total agricultural acreage would probably 
be a net gain . 

Much of the native prairie habitat to be dis turbed by the proposed 
proj ect is likely to be lost or irreversibly altered . During 
rec lamation much of the land currently covered by ·prairie would be 
converted to agricultural use ;  that designated to return to 
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Func t ion 

TABLE 3- 1 6  

Habitats t o  be Af fected by the Cons truc tion and Operat ion 
of the ANGCGC Coal Gasificat ion Complex 

Acreage Af fected 

Agricultural Prairie Wet land Woodland 
Existing 

ROW 1 /  

Plantsite 4 6 1  2 7  0 1 0 
Mining 7 , 260  5 , 1 5 3  50 46 0 
Water Intake 

& Pipeline 7 2  66 0 0 0 
Railroad Spur 1 2 7  2 7  0 9 5 6  

Roads 3 1  1 3  0 0 2 9  

Produc t Pipeline 7 9  0 0 0 2 , 1 1 1  

]j 

TOTALS 8 , 030 5 , 2 9 6  5 0  56  2 , 1 9 6  

Exis ting ROW contains some acreages of prairie , wetland , and woodland ; 
the extent of  dis turbance to these communities are discussed in 
Sec tion 3 . 2 .  1 .  5 .  

prairie would require decades to approximate its original condit ion . 
The amount of prairie involved in this proj ect is in i tself no t 
s ignificant on a regional scale.  However ,  the cumulative effect 
of man ' s  activities has resulted in the steady decline of p rairie 
over the years and may eventually reach the point where even small 
encroachments into the existing prairie would be cons idered significant . 

The ne t effect of the proposed proj ect on wetlands is no t we ll 
es tablished . Most  of the 50 acres to be lost is prime we tland , 
currently heavily used by ducks and other wa terbirds for breeding 
and feeding areas . New water areas would be created by mining , 
part icularly in the area of the las t highwall cuts (which are no t 
filled) . The degree that wetland vegetation can become es tablished 
in these new wa ter areas would largely determine their value as 
wetland s ,  and this canno t be accurat ely predic ted at this time . 
Overall,  the net ef fect of the proposed proj ect on wetland habitat 
is apt to be a short-term decrease and a neg ligible long-term 
impac t .  

The net effect of  the proposed proj ect on woodland habitat i s  also 
no t well established . Replacement trees would be planted in 
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accordance with the landowner ' s  wishes which may or may not equal 
the 56 acres of trees removed . However ,  tree plantings in Horth Dakota 
almost  never reproduce naturally ; thus , tree p lantings p rovide 
only part ial mitigation for the loss of native woodlands . 

Part o f  the difficulty in accurately p redicting what kinds o f  
habitats , and in what amounts , would result from reclamation is 
the fac t that North Dakota reclamation law provides that the mined 
land mus t be reclaimed according to the desires o f  the landowners . 
The desires o f  the landowner regarding reclamation are not ob tained 
until j us t  prior to the mining on his land , thus i t  is the wishes 
of the various landowners that would determine what the overall 
impacts to the various hab itat types would be . 

3 . 2 . 2  Terres trial Fauna 

(Wi thin this sec tion impac ts are quan tified first and an impact 
analysis presented at the end . ) 

3 . 2 . 2 . 1 Plantsite 

The es timated numbers of animals that would be lost or disp laced 
as a result  o f  p lant construction (based on 1 974 populations ) are 
shown in Appendix H .  

A group o f  2 1  pronghorn antelope was observed wintering on the 
p lantsite in October 1 97 4 .  The loss of winter hab itat could 
reduce the number of pronghorn which the area can support . 
Pronghorn populations in the area are not high and winter habitat 
does not appear to be a maj or limiting factor , however ; thus it  is 
probable that the herd would find adequate winter habitat away 
from the plantsite .  

Local populations o f  nongame species which might sus tain s ignificant 
losses as a result o f  p lant cons truc tion would include the sora, 
Wilson ' s  phalarope ,  and black-billed cuckoo . Other nongame species 
would also sustain losses , but becaus� they are relatively common 
or losses relatively small , impacts to these species should not 
significantly reduce existing populations . 

3 . 2 . 2 . 2  Surface Mining 

Bo th short- and long-term habitat lo sses due to surface mining 
would result in proportional decreases in the numbers of animals 
present in the area . Res ident species known to inhab it  the 1 2 , 500-acre 
area scheduled for mining ( 1974  es timates ) are a lso lis ted in 
Appendix H .  

Waterfowl pres ent  on 50 acres o f  typical wetland during the 1 974 
breeding season included 32  mallards , 22  p intail , S gadwalls , 39 shovelers , 
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and 1 4  blue-winged teal . Based on an average breeding succes s of 
about 50 percent for ducks in southwes tern North Dako ta (45) , 
mining would result in an annual production loss of about 1 2 7  young . 

Only a portion of the numbers lis ted in Appendix H for each species 
would be los t  or displaced at any one point in time . Depending on 
the rapidity and success of reclamation , those species able to 
tolerate nearby human ac tivity could reinhab it reclaimed areas as 
soon as 3 to 5 years af ter mining . Species intol erant of human 
ac tivity or requiring native prairie habitat would take much 
longer to reinvade mined areas if they return at all .  

The North Dako ta Game and Fish Department has provided data on the 
densities of some game and predator species that differ significantly 
from those found during the Woodward-Clyde field study and shown 
in Table 2- 1 7  and 2-20 . Based upon several years of censuses in 
the proj ect area , Game and Fish Department estimates for the 
following spec ies are : 

Species 

Sharp-tailed grouse 
Ring-necked pheasan t 
White-tailed deer 
Mule deer 
Coyo te 
Red fox 

Population Dens ity 

6 . 0  birds /mi2 
1 0 . 0  hens /mi 2 

0 . 5  - 1 .  5/mi2 
0 . 5 /mi2 
0 . 3  - 0 . 5/mi2 
1 . 0  - 1 .  3/mi2 

(spring ) 
(spring)  
(fall) 
(fall) 
(fall) 
(fall) 

Using these data , the number of animals of these species that 
would be displaced or lost due to the proposed proj ect would be : 

Species Plantsite Mines ite Total 

Sharp-tailed grouse 5 1 1 7  1 2 2  
Ring-necked pheasant 10  234 244 
White-tailed deer 1 20 2 1  
Mule deer 0 5 5 
Coyote 0 8 8 
Red fox 1 23  24  

3 . 2 . 2 . 3  Water Intake and Pipeline 

Decreases in animal populations due to habitat loss from the pump 
s tation and water pipeline cons truction should be relatively small 
because of the small amount of acreage involved . Depending on the 
timing of cons truc tion , dis turbance and /or des truction of nes ting 
waterfowl and game birds would result . 

The operat ion of  the pumping s tat ion would cause a constan t ,  low
intens ity noise . As a result , res ident wildlife may avo id the 
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area near the pumping s tation for an undetermined dis tance around 
i t .  

3 . 2 . 2 . 4  Railroad Spur 

Response o f  animal populations to cons truction of the railroad 
spur would be a temporary loss or disp lacement of individuals 
followed by reinvasion of the ROW by those species able to use the 
weedy vegeta tion that would become es tablished and able to tolerate 
the rail activity . The weedy habitat would be the relatively 
wide , permanent fence-row type which a variety of wildlife species 
often utilizes . Movement patterns o f  some species may be altered 
by railroad operation . Some acc idental mor tality may also occur . 

3 . 2 . 2 . 5  Produc t Pipeline 

Long-term impac ts to waterfowl because of product p ipeline cons truction 
would dep end on the amount o f  wetland area los t .  Careful attention 
to reestablishing dis turbed wetland areas would minimize any 10ng-
term effects . Any permanent loss of wetlands caused by cons truction 
would result in a propor tional reduction in the existing waterfowl 
population . 

Short-term p ipeline cons truc tion impacts to waterfowl would be 
dis turbance of habitat , dis turbance to waterfowl nes ting and brood 
rearing , and nest  des truction . Impacts to nes ting waterfowl would 
be greates t in the lat ter part of May , in June , and mos t  of July . 
In addition , total site dis turbances may be greates t during this 
period as this is the time when the wetlands will have s tanding 
water and peripheral areas would be waterlogged . Greater work 
space may be required at this time . 

Impacts to up land game during cons truction would result from 
temporary habitat loss and nes t  destruc tion . Throughout much of 
the Dr ift Prairie and the Red River Valley , the brome and mixed 
grass associations of the railroad ROW are heavily used by birds 
and smal l mammals because virtually all of the surrounding lands 
are used for agricul ture . Impacts to ground nes ting populations 
of sharp-tailed grouse and gray partridge would again be greatest 
during the spring nesting season . Cons truction during late summer 
and fall would result mainly in a dispersion o f  up land game , but 
local population reduc tions may occur the following winter where 
adequate cover has no t yet redeveloped . 

In some permanent potholes and marshes , destruc tion of muskrat 
houses and dens would occur during cons truct ion if they are 
present on the ROW . Long-term population reductions would result 
i f  exis ting water levels are no t maintained , or i f  peripheral 
habitat was al tered signif icantly . 
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Other predators and furbearers , such as fox , coyotes , and weasels 
would be temporarily displaced from portions of the ROW during 
cons truction to areas of unsuitab le or already o ccupied habitat . 
Other birds and mammals which us e old trees for dens , such as owls 
and raccoons , would be forced to p ermanently relocate where trees 
were removed and their p opulations would be reduced accordingly . 

Cons truct ion should no t have much impact on b ig game excep t for 
temporary movement of the animals away from cons truction ac tivity . 

Cons truction would result in the destruction of  songbird and small 
mammal nes tsites and dens , loss of hab itat , and killing of some 
individual animals unable to run out of the path of cons truction 
equipment .  Long-term impacts should no t b e  s ignif icant after 
vegetation has been rees tablished . 

No adverse impacts to endangered species from the product p ip eline 
are anticipated because the route would be surveyed prior to 
cons truction . However , it is unlikely that any endangered species 
would occur within the railroad ROW . 

3 . 2 . 2 . 6  Analysis of Impacts to Terrestrial Fauna 

Animals displaced from the p lants ite and areas o f  mining activity 
would immigrate into adj acent habitat that is probab ly at or near 
its carrying capaci ty for many species . The resul t would be a 
temporary overcrowding of adj acent hab itat and a reduction in 
habi tat quality until such time as death, reduced birth rates , or 
o ther natural population control factors returned populations to 
preinvasion levels . The net effect would s till be a loss o f  
individuals equal , o r  nearly equal , t o  the original number disp laced . 

Noise and human ac tivity associated with operation of the 
gasification p lant and associated facilities would result 
avoidance o f  adj acent areas by some species of wildlife . 
effects of noise on wild animals are not well unders tood . 

coal 
in 
The 

Animals 
with large home ranges , such as most  predators , are not expected 
to nes t or rear young near act ivity centers , but i t  is no t known 
whether the causes for this are due to noise or to human ac tivity . 
Movements of some spec ies , particularly antelope and white-tailed 
deer , would likely be adversely affected by increased traffic 
(rail and auto)  and human activity related to p lant and mine 
operation . Increases in the highway and railroad mor tality rates 
of some animals such as the thirteen-lined ground squirrel and 
Eas tern cot tontail could also be expected .  

Direct bird mortality may occur from the s tacks that would be 
cons tructed as a part of the gasification and powerplants . Birds 
that migrate at night , such as warblers and vireos , have been 
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known to die in large numbers from collision with this type of 
tall structure . Any bright lights on the s tacks would serve to 
increase the number of birds killed (46) . (Potential impacts of 
plant emissions on animals were discussed in Sections 3 . 1 . 1 . 3  and 
3 . 6 . )  

Long-term changes in animal populations would occur due to mining 
activity because postmining habi tats would dif fer cons iderab ly 
from premining hab itats . Species which rely on prairie hab itats 
during all or par t o f  their life cycle would be reduced in overall 
numbers af ter mining because of the probab le conversion of existing 
prairie to agric�ltural uses . Species such as upland p lover , 
wes tern meadowlark , grasshopper sparrow, lark bunt ing , ches tnut
collared longspur , Nor thern grasshopper mous e ,  prairie vole , 
pronghorn antelope , and smooth green snake would likely decrease 
in numbers . 

The pos t-mining acreages of wetlands and woodlands to be established 
in the area are not known at this time . For the reasons discussed 
in Section 3 . 2 . 1 . 2 . , there is ap t to be a slight increase in 
wetland area as a result of mining ; the suitability of these areas 
for waterfowl and shorebirds would depend on the development of 
aquatic plant communities and macroinver tegrates to serve as food 
supplies . The amount of pos t-mining woody cover is largely at the 
dis cretion of the various landowners ; any woody cover es tab lished 
would probab ly be exotic species that does no t reproduce naturally 
in North Dako ta . 

Woody cover provides impor tant win�er cover for many up land game 
birds ; thus , any decreases in woody areas would caus e a corresp onding 
decrease in up land game bird populations . However , the sharp-
tailed grouse requires native prairie vegetation for nes t ing 
cover , so populations of this species will likely decrease even i f  
woody cover were rees tab lished . 

Repopulation of the mined area by predators would depend in part 
on availab ility of prey . S ince many of the small bird and mammal 
prey species are well adap ted to agr icultural land use ,  they 
should readily repopulate reclaimed land and a maj ority of the 
predators should also . There are some excep tions . Burrowing owls 
nes t most often in prairie hab i tats and a decrease in the amount 
o f  prairie after mining would reduce the amount of nes t ing cover 
for this species . The great-horned owl , Swainson ' s  hawk , and 
Cooper ' s  hawk nes t in trees ; repopulation by these species may 
depend upon the amount of pos t-mining nes ting cover present in 
tree plantings . 

Songbirds which utilize wetland hab i ta ts , such as yellow-headed 
and red-winged blackbirds , may benefit  slightly from mining if 
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appropr iate communities become es tab lished in post-mining we tlands . 
Increases in agricultural habitat may also benefit those songbirds 
adapted to agricultural land us e such as the horned lark , house 
sparrow, and starling . 

Amphib ians and rep tiles which use wetlands may also increase 
s lightly if the appropriate communities become es tab lished . The 
smooth green snake is found mo st often in prair ie hab i tat and 
would no t be able to adap t to postmining agricultural conditions . 

The inf lux of workers into Mercer County would cause an approximate 
30 percent increase in males between 1 8  and 54 years old .  As a 
result , the number of hunters afield , particularly in public 
hunting areas such as the Hille S tate Game Management Area , would 
increase . This increase may be suf ficient to cause local overharves t 
of some game animals . 

No endangered species should be ef fected direc tly by the proposed 
proj ect becaus e it is located outside the usual range of the 
endangered species res ident in the S tate (Section 2 . 2 . 5 . 2 ) . 

Overall , the impact of the proposed proj ect on existing animals 
would no t be of S ta te or national impor tance excep t that it would 
be one of numerous small activities continuing to rapidly convert 
the remaining prairie and wetland (and its associated wildlife)  to 
o ther uses ( See Section 3 . 2 . 2 . 6 for hab itat impacts ) .  Unless 
mined land is reclaimed specifically for wildlife values , the 
reclaimed land actually provides very little for wildlife compared 
to minimal or , in some cases , no reclamatiod . Unreclaimed or 
partially reclaimed land from previous mining operations in Nor th Dakota 
often suppor ts native vegetation , much of it woody , wetland areas , 
and is relatively unaccessible to humans . Such areas currently 
provide important winter cover and relatively und isturbed refuges 
for wildlife . 

3 . 2 . 3  Analysis of Impac ts to Aquatic Ecosystems 

a .  Lake Sakakawea 

Cons truction o f  the water intake and p ipeline to the pump s tation 
would temporarily increase turb idity , disp lace benthic communities , 
and release nutrients from the sediments within an estimated 
30-yard radius of the intake . Fish may temporarily avoid the 
cons truc tion area and plankton levels may fluctuate because of 
turbidity and nutr ient release . The potential impact of cons truction 
on f ish spawning and nursery areas is no t fully known ; however , 
ini tial s tudies by the Nor th Central Reservoir Inves tigations Team 
(a j oint EPA and Fish and Wildlife Service proj ec t )  indicate that 
spawning is probably limited to a very few warmwater species in 
the area of the proposed intake . 
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During operation o f  the water intake s tructure the probability o f  
entrainment of larvae and young warmwater fish would b e  low when 
lake elevations are at or near normal levels ( 1 , 838 feet ) . Losses 
could be s ignificant , however , during low water periods ( 1 800 feet 
elevation or les s )  which might occur an average of l out of 8 years 
(74) . Mos t  adult and fingerling fish should be able to avoid the 
relatively low intake velocities (0. 5 cfs at peak demand ) .  Macro
inver tebrates and plankton would also  be subj ect to entrainment . 

The loss o f  cold hypo1imnetic waters may make an undetermined area 
around the intake unsuitable for cold-water f ishes . Runoff o f  
ground and surface waters from mining areas could increase s iltation 
and mineralization in Renner , Beaver Creek,  and Beulah Bays . 
Attemp ts would be made through impoundments to divert runoff  to 
the Knife River Basin . However , runof f  diversion does no t solve 
the problem o f  increased s iltation and mineralization but only 
changes i ts area of influence . Antelope Creek , which may be 
affected by such diversion , has recently been class ified as a 
critical s tream by the North Dakota Game and Fish Department 
because it provides excellent forage fish production , northern 
pike reproduction , and a sport fishery near its mouth with the 
Knife River for Northern pike , channel cat fish, and walleye . 

The influx o f  workers and their families would increase fishing 
pressure on Lake Sakakawea . This should no t affect the reservoir 
fishery s ince present sport fishing is light in relation to 
reservoir s i ze .  

b .  Knife River , Spring Creek, and Antelope Creek 

Cons truction and operation of the gasification facility and associated 
mine may increase siltation and mineralization o f  Kni fe River 
Basin waters , particularly during periods of high-intens ity s torm 
runof f .  The impacts associated with increased siltation might 
include reduction of bo th the kinds and numbers of organisms 
presen t ,  a limitation of habitat for macroinvertebrates , the 
smo thering of fish eggs , and a reduction in the primary productivity 
of the ecosys tem .  Increased mineralization may also reduce the 
numbers and kinds of o rganisms present . In addi tion , some taxa o f  
macro invertebrates and fish eggs may b e  sus cep tible to plasmolys is 
induced by osmo tic pressure changes . 

The proposed plant is des igned no t to discharge liquid was te into 
surface waters . However , airborne emissions from the gasification 
plant which would be deposited on the ground downwind from the 
plant may enter surface waters and accumulate in aquatic organisms . 
This impact canno t currently be quantified but represents a possible 
long-term impact that may have important ecological significance 
by introducing such hazardous materials as arsenic , mercury , zinc , 
lead , and selenium into the various food chains . 
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c .  Product Pip eline 

The maj or impacts on aquatic ecosystems from the product p ip eline 
would result from cons truction across waterways including the 
transport of equipment and discharge of hydros tatic tes t water.  
An additional factor would be the up land erosion from the cons truction . 
The impact o f  p ipeline cons truction on water quali ty was discussed 
in Section 3 . 1 . 2 . 1 ;  this section is concerned with the potential 
impact upon aquatic organisms . 

Silt-loading impacts would be temporarily detrimental to the 
maintenance and propagation of aquatic biota.  The benthic community 
would be dis turbed at the point of crossing and for some dis tance 
downs tream because of increased s edimentation . Similarly , c ons truc tion 
induced sediments may be discharged to surface waters via overland 
runo f f , affecting the receiving waters at the point of discharge 
and for some dis tance downs tream .  Primary produc tivity of the 
affected waters would be reduced by the increased sediment loads ; 
however , these disruptions would be short-term ,  and rep opulation 
of affected areas would begin af ter construction is completed . 

The primary impact to fish populations would be a temporary 
reduction in reproductive succes s .  Any spawning areas at the 
cross ing s ites would be des troyed and spawning areas some dis tance 
downs tream may be inundated by s iltation . Most  concerned fish 
species spawn from early spr ing through early summer and water
crossing cons truction at other times would reduce the impact .  An 
added impact would be the des truction of fish by blas ting during 
s tream cross ings . 

Potential b iological impacts to the various groups of aquatic 
ecosys tems def ined in Tab le 2- 1 6  are summarized in Table 3- 1 7 .  
Many o f  the potential impacts would be avoided by s cheduling 
cons truction around wildlife and f ishery reproductive and migration 
periods whenever possible . 

3 . 3 Cumulative Impacts on the Socioeconomic Environment : 
ANGCGC-Basin Electric 

This section discusses the social and economic impacts of the 
j o int cons truc tion and operation of the proposed ANGCGC and Basin 
Electric Proj ects . The proj ect impact area has been chosen to be 
that p ortion of Mercer , Dunn , and Oliver Counties within a 30-mile 
easy commute radius of the plantsite . The northern and eastern 
p ortions of McLean County were excluded from the population in
migration analys is because of the limited access across Lake Sakakawea 
to the proj ect site . Although workers would commute from areas 
grea ter than the 30-mile radius , the maj or effects would occur 
within that area , where the employment positions are created . 
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Group 

TABLE 3-17 

Proj ected Biological Impacts  to Aquatic Ecosystems 
Product P ipeline 

Potential Impac ts 

I .  Drainage Ditches and Canals 
I I .  Intermittent S treams 

Minor f isheries impact 
Reduced f ish reproduc tive success if 

crossed dur ing spawning 
Disrupt ion of waterfowl product ion 
Disrup tion of waterfowl produc t ion 

and impairment of any f ishery 

I I I . Intermit tent Potholes 
IV . Perennial Potholes 

V. Rivers and Creeks 

VI . Maj or Rivers 

VII . Maj or Lakes 

Disrupt ion and siltation of spawning 
beds ; the Knife River is of 
particular concern 

Disrupt ion and s iltation of spawning 
beds and disrup tion of f ish 
migration . Of particular concern 
would be disrup tion of migrating 
Coho salmon in Missouri River 

Dis rup tion of 600 feet of potential 
shoreline sp awning grounds in 
Lake Sakak.;:n·7p('t 

Due to the rec ent and continuing inf lux of persons into the impact 
area related to other coal development in the region , it was 
assumed for this s tatement that the impact area would have little 
surp lus social and economic infras tructure capacity to absorb 
socioeconomi c impacts associated with the expected new population 
influx . Thus , new facilities and service capacity would be needed 
to accommodate mos t needs of the new population . 

3 . 3 . 1 Economic Fac tors 

3 . 3 . 1 . 1 Anticipated Worker Requirements 

a .  Direct Employment 

The average annual number of workers needed for the cons truction 
and operat ion of the proposed gasification p lant and associated 
facilities , powerp lant , and bo th proj ects comb ined is proj ected in 
Tab le 3-18 . Workers migrating to the impact area would be largely 
limited to tho se associated with cons truc tion and operation of the 
plants and mine ; railroad and pipeline cons truction crews are 
highly mobile and rarely migrate to the proj ect area for proj ects 
of this size , and the p ipeline operations crews would be based out 
of the impact area . 
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Cons truction is scheduled to s tart with 442 wo rkers in 1 9 78 and a 
peak of 3 , 049  cons truc tion and opera tion personnel (excluding 
produc t pipeline cons truction crews ) would be reached in 1 980 . A 
second peak o f  2 , 257 cons truction and operat ion wo rkers is tentatively 
scheduled to be reached in 1984 due to the cons truc tion of the 
second phase of the gas ification p lant overlapping with the 
completion of the second unit of the powerp lant . The rapid and 
large influx o f  workers could create an inflated local economy in 
peak cons truction years . 

A tentative cons truction schedule is shown below : 

1 9 7 8  1 9 7 9 1980 1 9 8 1  1 982 1 983 1 984 1 985 1 986 1 987 ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

ANGCGC (Phase I )  
Ba sin Electric (Uni t I )  
Basin Electric (Uni t I I )  
ANGCGC (Phase I I )  

The figures pres ented in Tab le 3-18 are the annual averages of the 
number of wo rkers employed each year . During the year , the number 
of workers needed , especially for cons truction , could vary cons iderab ly . 
For example , the average number of workers needed for cons truction 
of the Basin Electric powerp lant in 1 9 79 is 582 . However ,  quart erly 
es timates of manpower needs for that year are as follows : 

1s t Quarter (DJF) 
2nd Quarter (MAM) 
3rd Quar ter (JJA) 
4 th Quarter (SON) 

424 
505 
621  
780 

Thus , the ac tual number of employed workers could vary either 
above or below the values in Table 3-18 dep ending upon the manpower 
requirements for a particular time period . Es timates of operat ions 
personnel are less subj ect to variation . 

Many of the cons truc tion workers needed for cons truc tion of the 
first phase of the gasification plant could find emp loyment at 
other energy-related cons truction proj ec ts in the nearby area 
after comple tion of the proposed facilities , or they could be 
rehired by ANGCGC for the second phase of plant cons truction , now 
scheduled to s tart in 1 983 . Many of the construct ion workers and 
their families , therefore , could reside in the area for up to 
9 years or more . 

The annual average number of cons truction workers needed for bo th 
proj ects , by skill , for the peak cons truction period is presented 
in Table 3-19 . The total number required in the peak year is 
somewhat les s than the sum of the catagories because peak us es o f  
the various skills do no t necessarily co incide with one ano ther . 
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TABLE 3-18 

Estimated Average Annual Employment of the Gasification Plant , 
Powerplant , and Associated Facilities 

Construction : 1978  1 9 7 9  1980 198 1 1982 1983 1984 1985 1986 1987  

Mine 130 320 250 240 30 200 200 200 0 0 

Gasification Plant 312 107 7 1796  812  300 267  808 1 1 2 1  1 1 36 3 1 3  

Product Pipeline O .  0 1680 1 /  0 0 0 0 0 0 50 

Railroad Spur 50 0 0 0 0 0 0 0 0 0 

Powerplant 195  582 799 478 486 752  397  52 0 0 

Subtotal 687 19 7 9  4525 1530 816 1 2 1 9  1405 1373  1 1 36 363 

U-l Q£eration : 1978  19 7 9  1980 I J1 
198 1 1982 1983 1984 1985 1986 1987-2 0 1 5  

oN 
Mine 4 7  8 1  1 4 7  278  278  278  278  278  3 10  360 

Gas if ication Plant 0 0 0 4 1 4  4 1 4  4 14 4 14 4 1 4  4 14 640 

Product Pipeline 0 0 0 10 10 10  10 10  10  1 2  

Railroad Spur 0 5 5 5 5 5 5 5 5 5 

Powerplant 5 5 57  95 108 108 160 160 160 160 

Sub to ta l  52  9 1  209 802 8 15 8 1 5  867  867 899 1 1 7 7  
1160 }j 

Total Direct Work 
Force in Impact Area 2 / 689 2065 3049 2317  1616 20 19  2257  2225  2020 1473  

1 / Construction will occur simultaneously in four spreads ; each spread will require a maximum of 420 workers . 

2/ Excludes product pipeline and rai lroad spur workers because it is unlikely they will migrate into the three-

county impact area . 

1/ Operations base for impact area . 
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TABLE 3-19 

Annual Average Number of Construc tion Workers , by Skill , 
Required for Peak Utiliza t ion Period 

Skill ANGCGC ---

Boilermakers 135  

Carpenters 125 

Electricians 331  

Asbestos Workers 51  

Iron Workers 113  

Laborers 174  

Masons 70 

Millwrights 113  

Operating Engineers 70  

Painters 32 

Pipefitters 586 

Teamsters 51 

Others 1 3  

Basin 
Elec tric 

108 

73  

99 

38 

79  

88 

10 

3 1  

48 

18 

1 38 

2 1  

7 3  



Af ter cons truction , about 1 , 160 workers would be used for gasifi
cation plant , powerp 1ant , and mine operations . Most  of the 
occupations would be class ified as ei ther maintenance or operations . 
Skills needed for maintenance work would vary greatly ; the operatives 
are those persons who will actually handle the gasification and 
power generation processes , thus some technical expertise and 
training will be necessary . Mos t  of the skilled labor would 
probably no t be available lo cally . 

Table 3-1 8  highlights three important asp ects of the employment 
impact of the ANGCGC and Basin Electric proj ects . First , peak 
direct employment would exist for only a short time and in two 
separate time periods . Two time periods ( 1 979-1 980 and 1 983-1 985 ) 
have the larges t numbers of temporary workers and would also be 
the most demanding on public and semipublic resources . Demands 
for these resources would decrease s igni ficant ly between 1 980 and 
1 983 , and by 1 988.  I f  the public and private service sectors 
overreact to the short term high demand , cons equent investment and 
development proj ects may be overs tated or inefficient upon return 
to a more normal economic base . Second , the phased cons truction 
o f  bo th p lants should help lessen some of the socioeconomic impacts-
comp ared to simultaneous cons truction of bo th p lants .  And third , 
even wi th the phased cons truction program ,  the sharp decrease in 
the cons truction employment (about 1 987 ) would have a considerable 
impact on the total economy . Facili ties and services designed for 
the high demand periods would have to be readj us ted to the more 
normal operational bas e .  

1 
b .  Indirect Enip10yment 

Indirect employment (new employment caused by the influx of direct 
workers and their families ) generated by the propo sed ANGCGC and 
Basin Electric proj ects would also be s ignificant (Table 3- 20 ) . 
Indirect emp loyment would average about 1 , 27 2  workers between 1 9 7 8  
and 1 987 and would peak a t  about 1 , 660 workers in 1 987 . Peak 
indirect employment does no t co incide with p eak direct employment 
because the number of indirect j obs generated by operational 
workers is several times above those created by cons truction 
workers .  

c .  Total Employment 

The total new employment in the impact area , bo th direct and 
indirect ,  which would result from the ANGCGC and Basin Electric 
proj ects is also shown in Table 3-20 . A peak to tal employment of 
about 4 , 178  workers would be reached in 1 980 before declining to 
an operational phase employment of about 2 , 7 26 .  The same patterns 
dis cussed previously in sections a .  and b .  above appear in the 
total employment es timates . 
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TABLE 3-20 

Average Annual Indirec t Employment and Total 
New Employment in Impact Area 

At tributab le to the ANGCGC and Basin Elec tric Proj ec ts 

Indirec t EmEloyment 
Direc t Total New 

Year Construc tion Operation Subtotal Employment EmEloyment 

1 9 7 8  191 70 261 689 950 
1 9 79 594 1 16 710  2065 2 7 7 5  
1980 854 275  1129 3049 4178  
1 98 1  459 1062  152 1  2317  3838 
1982 245 1080 1325 1616 2941  
1983  366 1080 1446 2019  3465 
1984 422 1 150 1572  2257  3829 
1985 4 1 2  1 150 1562 2225  3787  
1986 341  1 1 93 1534 2020 3554 
1987  94  1566 1660 1523 3 1 83 

1988-2015  0 1 566  1566 1 160 2 7 26 

1/  Multipliers (ratios ) used to generate the indirec t employment data are : 
Cons truc tion 0 . 30 ;  Operation 1 . 35 (68 ) . 

3 . 3 . 1 . 2  Population Impacts 

Construction and operation of the proposed fac ilities would cause 
a significant and rapid inf lux of workers and their families into 
the three-county impact area . The proj ec ted annual new population 
based on the to tal employment generated by the proposed proj ects , 
and one poss ible dis tribution among area cities are shown in 
Table 3-21 . It should be emphasized that the distribution of the 
population among the area cities is only one hyp othetical scenario 
and that the ac tual p opulation distribution could vary s igni ficantly 
from that pres ented . The scenario is presented here as a reasonab le 
possibility on which the magnitude of the social and economic 
impacts can be assessed . The population distribution scenario was 
based on such factors as the s ize of the city , distance from 
proj ect site , exis ting recreational facili ties , etc . Percentages 
of in-migrating workers allocated to the various communities 
were : Beulah-34 , Hazen-32 , Golden Valley-4 , Pick City- I , S tanton-
9 ,  Zap-7 ,  Center-5 , Dodge-I , and Halliday- 7 .  

In-migrant population peaks o f  about 6 , 194 
be reached in 1 980 and 1 984 , respectively . 
population of about 4 , 743 persons would be 
population increase is in addition to that 
powerplant . 
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TABLE 3-21  

Estimated Average Annual New Population Attributable to the 
ANGCGC and Basin Electric Proj ec ts and One Possib le 

In-Migration Scenario to Impact Area Cities 

1 9 7 8  1979  1980 19 8 1  1982 1983 1984 1985 1986 1987 1988-20 1 5  

Total New Employment 950 2 7 7 5  4178  3838 2941 3465  3829 3787  3554 3133 2 7 2 6  

Construction 637  1979  2845 1530 816 1219 1405 137 3  1136 313  0 
Operation and Indirect 313 796  1333  2308 2125 2246 2424 2414 2418 2820 2 7 26 

Total New Populat ion !/ 1412  4080 6194 6100 4809 5568 6131  6070 5755  5333 4743  

w Beulah 480 1387 2 106 2074  1635  1893 2085 2064 1957  1813 1613 
I 

VI Hazen 452 1305 1982 1952  1539 1782 1962 1942 1842 1707 15 18 
-...J 

248 Go lden Valley 56 163 244 192 223 245 243  230  214 190 
Pick City 14 41 62  61  48 56 6 1  6 1  5 8  53 47 
S tanton 127  367  557  549  433 500 552 546 518 480 427 
Zap 99 286 434 4 2 7  337 390 429 425  402 373 332 
Center 7 1  �04 309 305 240 2 7 8  307 303 288 267  237  
Dodge 14 41 62 61 48 56 6 1  6 1  58  53  47  
Halliday 99 286 434 4 2 7  337 390 429 425 402 373  332  

}j Based on 25  percent  local hire rate and 15  percent of workers commuting from fur ther than a 30-mi 1e 
radius of the industria l  site . Multipliers used to generate total population data were : In-Migrant 
Construct ion Workers - 2 . 27 ;  In-Migrant Operations and Indirec t Workers - 2 . 90 .  These values take into 
account single workers and workers who do no t relocate families (69 , 7 0 )  and assume that single workers 
would make up 2 4 . 6  percent  of the to tal worker force . 



By 1 980 , it  appears that the population of most  area c ities could 
more than trip le from 1 9 70 levels as a result of coal-related 
development .  For example , by combining the values in Table 3-2 1  
wi th proj ections o f  the manpower requirements for the Coyote 
powerp lant ( 7 1 ) , it appears the population of  Beulah could grow 
from 1 , 344 in 1 9 70 to about 4 , 685 in 1 980 . A more s table population 
in Beulah of about 3 , 42 6  would be reached in 1 990 .  This same 
pat tern would app ly to the other impact area cities near the 
plantsite such as Hazen and Zap . 

3 . 3 . 1 . 3  Income and General Economic Conditions 

a .  Personal Income 

The labor force required to complete the ANGCGC and Basin Elec tric 
proj ects would generate additional personal income in all phases 
of  cons truction and operation . Income es timates for a future 
population are made with cons iderab le uncertainty . Maj or causes 
of this uncertainty are inflation , labor demand/supp ly ,  and the 
permanent residence of the trans ient or temporary labor force . 
However , certain data can provide an ins ight into the impac t that 
thes e developments might have on the purchasing power in the 
impac t area . The following annual wage rates per worker ( 1 9 76 
dollar s )  were based on Bureau of  Reclamation estimates for the 
pertinent trades : 

1 -
2 .  

Cons truction 
Operation and Indirect 

$ 2 1 , 500 
$ 15 , 000 

Us ing the above data and the tentative cons truction and operational 
schedule , rough es timates can be made of the direc t personal 
income resulting from the two proj ec ts (in 1 9 76 dollars ) .  During 
the peak activity periods of 1 980 and 1 984 about $81 . 2  million and 
$66 . 6 million of personal income would be generated , respectively 
(Table 3-22 ) . In disposab le income (income after taxes ) these 
values would yield $ 69 . 5  million and $57 . 1  million of additional 
disposable income in the impact area resulting from the proposed 
proj ects . 

No t all of  the disposable income would be spent or remain in the 
impact area.  Aside from that which would go into savings , etc . , a 
significant amount of the disposable income may end up in the 
Bismarck-Mandan area because the closes t large wholesale and 
retail trade centers are located there . Also , a significant 
portion would be sent by workers to those families res iding 
outs ide the region . 

It is important to note the impact resulting from the termination 
of  cons truction employment . Personal income associated with plant 
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TABLE 3-2 2  

Estimated Income Generated i n  Impact Area b y  the 
ANGCGC and Bas in Electric Proj ects in 1976  Dollars 

(Millions of Dollar s )  

Personal Income 1978  1979  1980 198 1  1982 1983 1984 1985 1986 1987 1988-20 1 5  

Cons truct ion 13 . 7  42 . 5  61 . 2 32 . 9  17 . 5  26 . 2  30 . 2  29 . 5  24 . 4  3 . 7  0 . 0  

Operation and Indirect 4 . 7  11 . 9  20 . 0  34 . 6  31 . 9 33 . 7  36 . 4  36 . 2  36 . 3  42 . 3  40 . 9  

w Total 18 . 4  54 . 4  81 . 2  67 . 5  49 . 4  59 . 9  66 . 6  65 . 7  60 . 7  46 . 0  40 . 9  I 
\J1 
.0 

Disposable Income ( . 85 6 )  

Construc tion 1 1 .  7 36 . 4  52 . 4  28 . 2  15 . 0  22 . 4  25 . 9  25 . 3  20 . 9  3 . 2  0 . 0  

Operation and Indirect 4 . 0  10 . 2  17 . 1  29 . 6  27 . 3  28 . 8  31 . 2 31 . 0  31 . 1  36 . 2  35 . 0  

Total 15 . 7  46 . 6  69 . 5  57 . 8  42 . 3  51 . 2  57 . 1  56 . 3  52 . 0  39 . 4  35 . 0  



cons truction would drop to zero from an average of $28 . 2 million 
received during the cons truction period . Another drop in personal 
income would occur in 1982 to $49 . 4 million �rom the 1 980 peak 
$81 . 2  million . Pos t-1 988 operations related income would be about 
$40 . 9 million annually . 

Two maj or economic impac ts to individuals would result from the 
proposed proj ects . The first would be in the form of j ob oppor
tuni ties and increased income for some . Cons truction activit ies , 
mining operations , plant operations , and new indirec t employment 
would all be sources of these increased opportunities and incomes . 
However , not all persons in the impact area would benefit . There 
would be people whose occupational skills would not be utilized . 
In addition , the increase in local buying power would rapidly 
inflate the cos t  of living . Thus , those persons living on fixed 
incomes , or those w�th relatively low-paying j obs , would experience 
a s ignif icant decrease in their buying power . 

Families on the 25 farms teads (about 1 00 persons ) to be affected 
by the propo sed proj ec t would receive compensation ( See Sect ion 4 . 1 . 4 . 4 ) .  
Those who retain surface ownership can des ignate how they wish to 
have the land reclaimed . Thus , thes e families would experience a 
temporary loss o f  employment (but perhap s no t income ) and could 
benefit economically in the long-term by acquiring cropland via 
the reclamation process from present grazing land . 

b .  Labor Force and Wage S tructure 

The number of j obs created represents a maj or addition to the 
exis ting blue collar and farm labor force of about 1 5 , 000 within 
75 miles o f  the plants ites . Even with extensive immigration of 
workers ,  changes in the occupational s truc ture o f  the exis ting 
population would result . Most  of the new cons truc tion workers 
would have to be recruited from other j obs . This would create an 
increased demand for blue collar labor which may , in the short run 
at least ,  drive up wages . Firms facing a shortage of labor would 
either recrui t over a wider area,  improve productivity , or reduce 
business activity . 

Many farmers may find new part-time employment (particularly under 
the area of new indirect employment opportunities ) to supplement 
farm income. In 1 96 9 ,  1 7  percent of North Dako ta farmers worked 
1 00 or more days off  the farm .  This i s  significantly lower than 
the 40 percent average for all U . S .  farmers and may have been due 
partly to the absence of opportuni ties . 

Upon termination of cons truction , surplus labor would exist to a 
degree dependent upon the availability of other employment opportunities 
in the area . Some of the cons truction workers might seek op erational 
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j obs in the plants ; others would leave the area and seek emp loyment 
els ewhere . 

North Dakota average wages for manufacturing production workers 
( $4 . 75 /hr) are lower than na tional wages ( $ 5 . 1 7 /hr ) based on 1 9 76  
figures . An influx of high-wage j obs  into a low-wage area could 
es calate the wage rates of nonproj ect employees such as seasonal 
farm labor . Increased income per capita in the area would increase 
demands for goods and services and prices would ris e .  

I n  shor t ,  economic forces can serve t o  increase wage rates i n  some 
sectors and no t in o thers .  This would cause a redistribution of 
income toward those persons employed or associated with employment 
in energy related sectors .  Persons living on fixed incomes or not 
engaged in energy related endeavors would be especially disadvantaged 
as inrlation occurs . 

Termination of cons truction could result in a signi ficant  amount 
of excess labor in the area which would lead to reduced demand for 
goods and services . This could add to the possible unemployment 
problem within the impact area . It  is possible that other developments 
under cons truc tion could absorb some o f  the unemployment ; how much 
excess labor they could absorb would depend on the number of 
developments and their timing , and this canno t be predicted at 
this time . 

c .  General Business 

One critical fac tor asso ciated with the cons truction and operation 
of the propo sed facilities would be the rapid increase in demand 
and services that would aris e .  Retail trade facilities , amusements , 
services , mo tels , housing , etc . , would all be in short supp ly 
during construction . False impressions of rap id prosperity could 
lure some entrepreneurs into s tarting bus inesses during the cons truc tion 
phase only to see them fail once the cons truct ion force leaves . 
Conversely , in view of the experiences associated with o ther 
inflated economies in the Upper Missouri Region , some businesses 
may be reluctant to expand and insufficient market capacity would 
exis t .  

d .  Product Pipeline 

In general , the product pipeline cons truction period would cause 
some disruption wi thin the area of the railroad ROW in urbanized 
areas . Cons truction should not permanently affect land use adj acent 
to the ROW in these urban areas . The propo sed p ipeline would 
cross primary roads , collector roads , and some maj or highways . 
Some o f  the roads to be crossed , primarily located in urban areas , 
have public uti lities within their ROW ; some of these utilit ies 
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(e . g . ,  sewers , wa ter lines , gas lines , and telephone and electric 
conduits)  may be temporarily disrup ted . 

Facilities loca ted in the railroad ROW , such as grain elevators , 
graineries , and warehous es , have driveways and parking areas that 
are utilized rather extens ively during the harvest season . I f  
these areas are crossed during the harves t season , some inconvenience 
would result . If  necessary , alternate access could be provided . 
The proposed pipeline would also cross the various railroad tracks 
(e . g . , mainline , spurs , et c . ) as required and may cause some 
temporary disrup tions in service . 

The proposed p ipeline would avoid all existing maj or structures 
and no maj or facilities would be demolished or relocated as a 
result o f  the proposed cons truction . Some smaller s tructures 
within the railroad ROW (i . e . , tool sheds , s torage sheds , etc . ) 
may be relocated or demolished if neces sary . 

Ma terials such as fencing , wire , cab le ,  tile , tile suppor t ,  gravel , 
concrete , repair parts , and small tools would be purchased locally 
when feasible .  Materials such as gasoline , diesel fuel , oil , and 
grease would likely be purchased through contracts with lo cal 
suppliers ; materials such as welding rods and p ipe would not be 
available locally and would be purchased elsewhere . 

Pipeline spread crews are primar ily speciali zed wo rk forces requiring 
special skills and experience but some unskilled workers would be 
required . )10s t  of the work force hired from the local area would 
be of the unskilled category , and would be about 30 p ercent of the 
work force . 

The average weekly payroll per cons truc tion spread ( 300 workers ) 
would be about $ 1 25 , 000 ; about 40 p ercent of this would be spent 
by workers in . the lo cal communities . This amounts to a total 
expenditure by workers of about $ 4 . 5 million during the 6-month 
cons truc tion p eriod . The local tax base would also be benefited 
by the capital improvement within its taxing j urisdiction . 

3 . 3 . 1 . 4  Summary and Analys is of Economic Impacts 

The es tablishment of the proposed ANGCGC and Basin Electric proj ects 
in the impact area would have a significant impact on the regional 
economy . This impact would be focused primarily on the cities , 
towns , and commercial areas located near the development site . 
Stanton , Center , Zap , and particularly Beulah and Hazen would 
experience a period of rap id growth . This type of short-term 
economic growth is characterized by a shift in the regional employment
occupational struc ture to a predominantly cons truc tion-indus trial 
labor base . This shif t would increase population , wages , and 
economic opportunity in the area . 
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Increased population would s timulate the demand for hous ing , 
phones , power ,  water , sewage s ervices , police and fire pro tec tion , 
education and other public facili ties ( see next section ) . Increased 
wages would stimulate the expansion of  the service indus tr ies such 
as dry cleaners ,  barbers , theaters , fast foods , res taurants ,  bars , 
bowling alleys , etc .  More money circulating in the regional 
economy would increase retail sales , inves tments , savings , and 
bank depo sits , thus s timulating the growth of financial-banking 
institutions in the region . 

The inf lux of the trans ient labor force associated with the product 
p ipeline would also increase demands for commercial goods and 
services in local communities n�ar the p ipeline construction , and 
some local public and s emipublic services . These public and 
semipublic s ervices would include water and sewer facilit ies , 
recreation , health services , utilities , and fire and police protect ion . 
The trans ient work force on a mainline spread would be in excess 
of 300 workers .  Thi s  work force and their family members could 
place a temporary s train on the services of smaller communities . 
In this case , short-term (on the order of 90 day s )  adverse impacts 
could occur . 

Increased demand for goods and s ervices , increased wages , and 
increased cap ital in circulation would inflate the local economy . 
Selected portions of the local economy would rea lize monetary 
benef its ; o thers would experience decreases in their buying power 
directly propor tional to the rate of inflation . Welfare enrollments 
could increase as a result . 

Increased economic oppor tuni ty in t�e region would neces sitate 
training or retraining much of the unemp loyed labor force . In the 
short term , new skills and training would increase the standard of 
living of the general population . However , in the long term the 
region would be characterized by a specialized economy with a 
skilled , technically-oriented labor force . This type of regional 
specialization is particular ly sensitive to cyclical changes in 
demand for products or in the subs ti tution of other resources to 
meet energy needs . F luctuations in the local economy may also 
occur with a dep letion of the more acces s ible coal res erves . 

3 . 3 . 2 Impac ts on the Socioeconomic Infras tructure 

3 . 3 . 2 . 1 Housing 

There would be a s igni ficant inf lux of in-migrating workers seeking 
housing accommodations in the nearby towns within the impact area . 
Tab le 3-23  summarizes the number of hous ing units required in the 
three-county maj or impact area based on the assump tion that one 
dwelling would be requir ed for every in-migrating worker (both 
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TABLE 3-2 3  

A Scenario of the Number and Dis tribution of Housing Units Required in the Impact Area 
to House New Direct and Indirec t  Employment Population Resulting 

from the ANGCGC and Basin Electric Proj ec ts II 

1978  1979 1980 198 1  1982 1983 1984 1985 1986 1987 1988-2015  

Total Units  Required 950 2775  4178  3838 2941 3465 382 9 3787 3554 3133 2726  

Beulah 323 943 1421 1305 1000 1178 1302 1288 1208 1065 927  

Hazen 304 888 1337 1228 941 1109 1225  12 12 1137  1003 8 7 2  

w 
Go lden Valley 38 111 167  154  118  139  153 151 142 126 109 

I 
'" Pick City 9 � 28 42 38 29 35 38 38 36 31  2 7  

Stanton 85 250 376 345 265 3 12 345 341 320 282 245 

Zap 67  194 292 269 206 242 269 265 248 219 192 

Center 48 139 209 192 147 173 190 189 178 157  1 36 

Dodge 9 28 42 38 29 35 38 38 36 31 27  

Halliday 67  194  292  269  206 242 269 265 249 219 191 

II  Assumes one housing unit required for each in-migrating worker . 



direct and indirect workers) . I t  should be remembered that the 
dis tribution of workers among the area cities is only one possible 
dis tribution and thus , hous ing needs for a p ar ticular city could 
vary cons iderab ly from that shown in Tab le 3-23 . 

The new housing can cons ist of single-family dwellings , multip le
family dwellings , or mobile homes . If the proport ion of the new 
units is assumed to be 25 percent s ingle-family units , 25 p ercen t  
multifamily units , and 5 0  percent mobile homes ( 4 ) , the approximate 
housing needs for each of the impact area cities for the p eak 
population year ( 1 984)  are lis ted in Table 3-24 .  

The actual distribution o f  hous ing among cities could vary considerably 
from the hypo thetical scenario in Table 3-24 . For example ,  if  
hous ing and land prices are excess ively high in cities near the 
plants ite , large mobile home parks or new subdivis ions could 
develop in communi ties farther from the p lants but s till within 
reasonable commuting dis tance . Other factors that could also 
influence the distribution of housing needs would be the s ize of 
the town , presence of shopping cen ters , quality of schooling , 
availability of fuel , availab ility of recreation facilities , etc . 

At an average of $35 , 000 per new permanent dwelling unit  ( 7 2 )1/ , 
a to tal of about $96 million would be spent on permanent hous ing 
for the operational level of emp loyment . 

A cons truction camp would be provided by ANGCGC to house about 
20 percent  of the peak cons truction force p lus seasonal p eaks . 
The camp would accommodate mos tly s ingle workers ,  short-term 
workers , and workers living in the impact area during the work 
week but commuting to their homes outs ide the area on weekends .  
The camp would lessen the need for new temporary hous ing in area 
c ities during peak cons truction by about 400 units . The 60 percent 
in-migrant worker proj ection takes into account the presence of 
the cons truction camp . 

No cons truction camps are planned for product p ipeline cons truction ; 
therefore , nonlocal workers would either p rovide their own living 
quarters in the form of mob ile homes and rent space for their 
mobi le homes , or would procure temporary housing in the area . 
Table 3-25 lis ts the to tal number of temporary housing units 
available , and the vacancy rate for 1 9 70 for each of the count ies 
involved . Although these figures indicate the general availability 
of housing , they may no t be representative of the more rural areas 
affected by the proposed route . Nonlocal p ipeline workers could 
take up much of the available temporary hous ing in local areas 
resulting in a short-term (60-day) shortage of temporary housing 
for o ther purposes . Many nonlocal workers would own mob ile homes 

II Includes a 40-percent inflation factor for the 10-year cons truction 
period . 
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City 

TABLE 3-24 

A Scenario of New Housing Uni t Needs of Impact Area Cities 
During the Peak Population Year ( 1980 ) II 

Total New 
Housing S ingle-Family Multiple-Family Mobile Home 

Beulah 1421 355 355 711 
Hazen 1337  334  334 667  
Golden Valley 167  42 42 83 
Pick City 42 11 11 20 
Stanton 376  94  94  188  
Zap 292  73  73  146 
Center 209 52 52 105 
Dodge 42 11 11 20 
Halliday 292  73 73 146 

II Assumes 25  percent sing le-family units , 25  percent multiple-family uni t s ,  
and 50 percent mobile home . Includes workers living in construction camp . 

and would only require temporary trailer spaces . In the Mercer
McLean County area these workers may take up trailer spaces desired 
by vacationers ,  but this should no t be a p roblem elsewhere along 
the route . Local wo rkers would have their own existing housing . 

3 . 3 . 2 . 2  Education 

The large influx of new employees and their families would exert 
cons iderable pressure on exis ting educational facilities and 
result in overcrowding . Crowding would , temporarily at leas t ,  
decrease educational quali ty . Each of the nine cities in the 
impact area falls wi thin a separate school dis trict . On the short 
term , taxes in these dis tricts could lag behind the need for 
expansion of the area s chools . Over the long term (i . e . , af ter 
the p lant begins operation ) , taxes would increase the funds 
available for educational needs and could eventually increase 
educational quality . 

Assuming that the new population would be comprised of 1 9  percent 
s tudents enrolled in elementary schools and 7 percent students 
enrolled in high s chools ( 72 ) ,  the proj ected annual increase in 
student enrollment in each of the affected school districts is 
shown in Table 3-26 . Again it should be emphasized that the 
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TABLE 3-2 5 
I NV ENTO R Y  O F  T E M PO RARY HOUSI NG F O R  N ORTH DAKOTA COUNT I ESa 

COUNTY Y E A R  ROUND U N ITS
b 

VACANCY R AT E
c 

M E R CE R  2, 1 61 19.2 
O L I V E R  7 67 20.3 
MC LEAN 3,9 17  8.0 
WA R D  14,361 5.0 
MC H E N R Y  3,1 69 1 7 .9 
S H E R IDAN 1 , 178 Z E R O 

P I E RCE 2,046 9.7 
BE NSON 2,596 12.3 
R AMSEY 4,3 1 3  8.9 
N E LSON 2, 1 96 12.7 
G R A N O  FO R KS 18,074 5.3 
WALSH 5,174 5.5 

a
ADAPT ED F ROM : U .S .  D EPT . COMM E R C E ,  1 972. CO UNTY AND C ITY DATA 
BOOK. A STAT IST I CA L  ABST RACT SUP P L E M E N T .  

b
TOTAL Y E A R  R O U N D  UN ITS E X C L U D E  SEASO N A L  OCCU PAN CY O R  
M I G R ATO R Y  LABO R .  

«=PE R CE NT O F  TOTA L R ENTA L UNITS AVAI LAB L E  Y E AR R O U N D .  

figures are ba sed upon a hypo thetical distribution of the incoming 
population and that the actual new s tudent population in a given 
district could vary signif icantly from that shown in Table 3-26 . 
Also , the figures do no t include any increase in p opulation in the 
impact area due to o ther coal-related developments in the region . 

The addition of about 1 , 600 school children to impact area schools 
by 1 980 imposes significant problems . Based on a teacher : student 
ratio of 1 : 30 ,  some 54 new classrooms and related facilit ies would 
be required by 1 980 . Af ter the population s tabilizes in 1 988,  
about 4 1  of these classrooms would s ti ll be needed ; any exces s 
could be o f  a temporary nature . At 140 f t . 2/s tudent and $40/ ft . 2 , 
s chool - facilit ies for the ,additional s tudents could_ require 
expendi tures of about $9 million by 1 980 . 

3 . 3 . 2 . 3  Health Services and Safety 

a .  Health 

Heal th care faci li ties in the area would be signi ficant ly impacted 
by the population influx . Assuming the need for one hospital bed 
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TABLE 3-26 

A Scenario of the Annual Increase in S tudent Population in Each of the Impact Area 
School Dis trict s  Due to the ANGCGC and Basin Electric Proj ects 

1 9 7 8  1979  1980 198 1 1982 1983 1984 1985 1986 1987 1 988-2015  

Total New S tudents 367 1016 1610 1586 1250 1449 1595 15 79 1495 1387 1231 
Beulah 124 345 547 539 425 493 542 536 509 472 419 

Elementary 9 1  2 52 399 393 310 360 396 392 3 7 2  345 306 
High 33  93  148 146 115 133 146 144 1 3 7  1 2 7  113  

Hazen 11 7 325 515  508 400 464 510  505 479  444 394 
Elementary 85 2 3 7  3 7 6  3 7 1  2 9 2  339 373  369  350 324 288 
High 3 2  88 139  137  108 125  137  136  129  120  106 

w Golden Valley (Juze1er) 15 41 64 63  50  58  64 63 60 55 49 
I Elementary 11  30 47 46 37 42 47  46 44 40 36 '" 

00 High 4 11 17 17 14 16 1 7  17 1 6  15 1 3  

Pick City 4 10 16 16 1 2  15 16 16 1 5  14 1 2  
Elementary 3 7 1 2  1 2  9 11 1 2  1 2  1 1  1 0  9 
High 1 3 4 4 3 4 4 4 4 4 3 

Stanton 3 3  9 2  145 143 112 130 144 142 134 125  1 1 1  
Elementary 24 67 106 104 82 95 105 104 98 91 81 
High 9 25  39  39  30  35  39  38  36 34 30 

Zap 26  7 1  113  111  88  101  112  I I I  104 97 86 
Elementary 1 9  52  82 81 64 74 82 81 76 71  63  
High 7 19 3 1  3 0  24 2 7 30 30 28  2 6  23  

Center 18 51 81 79 63  72  79  79 75  69 62  
Elementary 1 3  37  59 58 46 53 58  58 55  5 0  4 5  
High 5 14 2 2  2 1  1 7  19  21  21  2 0  1 9  17  



TABLE 3-26 ( Con ' t ) 

1978  1979  1980 198 1 1982 1983 1984 1985 1986 1987 1988-20 15 

Dodge 4 10 16 16 12 15 16 16 15 14 12 
Elementary 3 7 12  14 9 11 12  12 11  10  9 
High 1 3 4 2 3 4 4 4 4 4 3 

Halliday 26 7 1  1 1 3  111 88 101 112 111 104 9 7  86 
Elementary 19  52 82 81 64 74 82 81 7 6  7 1  63  
High 7 19 31 30 24 27 30 30 28 26 23  

UJ � 1 / Assume 19  percent of new population enrolled in elementary schools and 7 percent enrolled in high schools . 
� 



for each increment of 200 persons , about 24 new beds would be 
required to accommodate the s tab ilized population and operational 
labor force in 1 988 . This could be done ei ther by expanding the 
present 39-bed hospital in Hazen or building a new facility . Over 
the peak cons truction period an additional eight beds would be 
needed for the temporary personnel peak . 

If the present  u . s .  doctor-patient ratio of  1 do ctor/ 700 persons 
is used , about nine addi tional doctors would be needed by 1 980 , 
with one additional doc tor by 19 84 . About seven physicians would 
be required for the operations-related population af ter 1 98 8 .  
Because of the rural nature of the impact area , it is cons idered 
diff icult to recrui t the physicians necessary for adequate health 
care . 

Initially , at leas t ,  exis ting medical facilities would be overcrowded . 
It is  po ssible that ho spi tal emergency room facilities would be 
particularly s tressed because as people find it difficult to 
obtain a family doctor , they would use the emergency room for 
routine treatment ( 73 ) . ANGCGC would have a nurse at the plants ite 
to provide emergency first-aid and to handle minor health problems 
of workers . 

It  is  possible that rates of alcoho lism , suicide attempts , divorc e ,  
and mental health problems would increase i n  the impact region 
( 7 3 )  (See also Sec tion 3 . 5 . 2 . 8 ) . Since bo th the mental health 
outreach worker in Hazen and the mental health care center at 
Mandan are currently working at capaci ty ,  additional mental heal th 
services would be needed . 

The likelihood of having adequate medical facilities and personnel 
available dur ing the cons truc tion period is low because existing 
facilities are already near capaci ty and funding would lag behind 
growth .  Also , i t  is extremely dif ficult to recrui t medical personnel 
for rural areas in the region . 

b .  Safe ty 

Plant and mining operations would have a direct effect on local 
safety conditions s ince a necessary corollary of any indus trial 
development is the introduction of new and different safety 
hazards for p eople employed in the operation . Increased risks to 
the health and safety of residents and employees would be associated 
with many asp ects of the ope 'ations of the p lants ,  especially coal 
handling and blasting , the presence of flammab le ma terials , and 
increased truck and automobile traff ic . Some signi ficant amounts 
of coal dus t may be produced during blas ting , loading , hauling , 
coal s tacking , and reclaiming operations . This could have an 
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effect on the resp iratory health of the employees . The companies 
involved would be required to obey applicable regulations on 
employee health.  

The primary po tential safety hazard associated with the gasi£i
cation proces s equipment and process streams would be from p otential 
leaks or spills of liquids or gases . Oxidizing agents would be 
present within the gas processing sys tem .  Also , there is a low 
possibility of an explosive mixture occurring ins ide the p rocess 
components . Should a leak occur in any of the system ' s  pip ing , 
vessels , etc . , a combustib le mixture could develop outside the 
process units . The likelihood of such a leakage is extremely 
small .  

Other safety hazards would b e  asso ciated with the presence o f  
flammable mater ials a t  the p1antsite . Many gasification p rocess 
byproduc ts and chemicals , such as oils , tars , naphtha ,  methanol ,  
and phenols are flammab l e .  The probability of accidents from 
handling these sub s tances should be very low as the p etrochemical 
indus try has cons iderab le experience handling these subs tances . 
Additional hazards are associated with the possible leakage o f  
toxic materials , such as hydrogen sulf ide and ammonia,  which can 
be lethal in high concentrations . For both fire and toxic gas 
hazards , the distance of the p lant from p opulated areas should 
prevent inj ury to persons or property off the p 1ants ite . 

The considerable increase in local traffic may affect local health 
conditions , bo th with respect to increased traf fic accidents and 
air pollution . Traf fic on some �oca1 highways would increase many 
times over . Because miles traveled are positively correlated with 
the number o f  accidents , this too would be a negative safety 
impact of the proposed p roj ects . 

The product gas p ipeline would be close to the s houlder of t he 
roadway where the route crosses the Snake Creek embankment .  
Al though the possibility of an exp losion or rup ture o f  the p ip eline 
at this location is remote , if such an explosion or rupture did 
occur , it could have serious negative ef fects on public safety .  

3 . 3 . 2 . 4  Government Services 

The police and fire departments in the impac t area would require 
addi tional personnel to provide adequate protection . Using the 
national average of 1 . 9  po lice officers per 1 , 000 p eop le , about 
1 2  additional officers would be needed by 1 980 in the impact area . 
About 8 addi tional officers would be needed for the post-1988 
operational level . Based on 1 additional fireman p er 1 , 000 persons 
6 additional firemen would be needed by 1 980 ; this would drop to 
5 by 1 98 8 .  The rapid population growth may require n o t  only 
additional firemen , but a change from vo lunteer to p aid forces . 
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In organized communities adequate police and f ire pro tection could 
be made available ; however ,  it is unlikely that ei ther adequate 
fire or police protection would be available to any unregulated 
development in the area . Widespread unregulated development is 
unlikely because of strict zoning regula tions in the affected 
counties , but some development outside the organized communities 
would occur (See Section 2 . 1 . 4 . 5  for current land use regulations ) .  

3 . 3 . 2 . 5  Utilities 

Facilit ies for such items as telephones , gas ,  elec tricity , water , 
and sewer serv ice would also be stressed by the development asso
ciated with the population influx . Each new dwelling uni t would 
require electricity , water , and sewer service . The existing water 
distribution and treatment would have to be expanded in mos t  
impact area ci ties a s  would many existing sewage treatment and 
disposal systems . 

It may take several years for these services to catch up with the 
populat ion growth unles s adequate capacity is cons tructed in 
advance . The impacts that would be associated with inadequate 
services include possible dr inking water contamination , water 
rationing , subs tandard dwelling uni ts , possible increase in 
water-borne diseases , and inconvenience to the consumer . Expend
itures would have to be made for storm drains , water distribution , 
and sewage collection facilities . 

3 . 3 . 2 . 6  Transpor tation 

The main effect of the proposed gasification and powerplants on 
local transpor tation will be increased traffic . Employment of 
3 , 049 worker s during the peak cons truction period and an average 
of 1 , 1 60 during operations would have s ignificant effects on 
exis ting roads . Added to this would be an increase in vehicle 
ownership brought about by wages paid to employees . 

ANGCGC and Basin Electric would provide a rail spur to transport 
supplies and products to and from the plants . The maj ority of 
heavy freight would be carried by rail due to convenience and 
economic cons iderations . However , local truck traffic would be 
increased due to small commodity shipments to the area . 

The proj ect work force would require automobile access to the 
plants ites . Due to the increased traffic on the maj or traffic 
routes of Mercer County , many roads would require resurfacing once 
or twice during proj ect cons truction . Taxes paid on the p lant 
facilities , vehicles , and fuel would provide some additional 
revenues , but they would no t defray all such costs ( 1 1 3 ) . 
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Some disrup tion of exis ting secondary , unpaved roads would result 
from the proposed development (Figure 3-4) . County Road 1 3  would 
be blocked by the gasification p lant and County Road 1 4 ,  wes t of 
the p lant s i te ,  may be excavated due to surface mining . Alternate 
roads would be cons tructed around the plant and through the mine ; 
thus , inconvenience to us ers of thes e roads should be small .  Coal 
haul trucks from Mine 2 would cross  County Road 1 1  and an overpass 
would be cons tructed to separate mine and county road traffic . 
These local county roads generally carry only small amounts of 
local traffic and some recreational traff ic to Lake Sakakawea . 
There may be increased traffic by commuters on secondary roads 
between the p lant and Pick City if the p roj ect is constructed . 

There should be a moderate increase in passenger traffic at the 
Bismarck Airport due to the proposed proj ects . Beulah ' s  general 
aviation airpo.rt would experience a s ignifican t  increase in air 
traffic . 

All produc t pipeline cons truction activities , including the 
movement of equipment , would be coordinated with the railroad . 
However ,  public roads would be used to p rovide access to the 
construction s i te and this would result in a short-term increase 
in local traffic levels . I t  is no t likely that the increase in 
local traffic would require additional public funds for public 
highway cons truction or maintenance . 

3 . 3 . 2 . 7  Recreation 

It is expected that the proposed development would cause a s ignificant 
increase in demand on existing recreat ional facili ties in the 
region , and that recreational demands would be greates t on nearby 
Lake Sakakawea and for indoor recreational facilities . Table 3-27 
shows minimum recommended recreational s tandards for Nor th Dakota 
(109)  and the addi tional facilities that would be required to 
accommodate the population increase associated with the p roposed 
proj ects . 

Lake Sakakawea , especially tha t  portion directly north o f  Beulah , 
would receive a large inf lux of persons seeking swimming , boating , 
fishing , and hunting opportunit ies . Acces s to the lake is p rovided 
at three points north of Beulah near the Hille S ta te Game Management 
Area . These acces s points will probably become overcrowded during 
the summer thus creating such problems as a decrease in the quality 
of the recreational exp erience , litter , vegetativ e damage to the 
Game Management Area , and increased possibility , '  recreational 
accidents . 

Visitation of Lake Sakakawea S tate Park would also increase 
compounding already overcrowded conditions . Demands might also 
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TABLE 3-27 

Nor th Dakota Recommended Minimum Recreation Standards 
and Facilities Required in Impac t Area 

During Peak Construc tion Year ( 1980)  

Facili ties Recommended S tandards 
Additional 

Facilities Needed 

Park Space 
Picnicking 

1 acre/ 75 persons 
3 acres / 1 , 000 persons 
7 tables/ acre 

83 acres 
18 acres 

Campgrounds 15 campsites / 1 , 000 persons 
1 diamond / 2 , 000 persons 

126 tables 
90 camps ites 
3 diamonds Baseball 

Tennis 1 court / 2 , 000 persons 3 courts 
Basketball 1 court / 1 , 000 persons 6 courts 
Track 1 fie1d/ 8 , 000 persons 1 field 
Volleyball 1 court / 2 , 000 persons 3 cour ts 
Horseshoe 
Swimming Pools 
Wading Pools 
Archery , Trap , Skeet 
Golf 
Playground 

1 court / 1 , 000 persons 
1 / 7 , 500 persons 
1 / 8 , 000 persons 
1 range/ 7 , 500 persons 
1 ho 1e / 800 persons 
at least 1 

6 courts 
1 pool 
1 poo l 
1 range 
8 holes 
1 playground 

increase signi ficantly at Theodore Roosevelt National Park and the 
Little Missouri Grasslands . 

Current indoor recreational facili ties in impact area cities are 
not adequate to meet the proj ected increased demand . However , it 
is likely that private ent epreneurs would take advantage of 
opportunities by opening new facilities to satisfy some of the 
demands tha t would result from the increased population . 

New parks and other public recreation facilities would be needed . 
At an average annual per cap ita cost  of $9 ( 72 ) , about $45 , 000 
would have to be spent annually to provide adequate public park 
facili ties for the pos t- 1 988 population . It is expected that 
recreation facilities would be crowded dur ing peak cons truc tion 
activity . 

3 . 3 . 2 . 8  Summary and Analys is of Infras truc ture Impacts 

The infrastructure in the impact area would experience increased 
pres sure from the anticipated population influx . The mos t severe 
pressures would be experienced during the first 8 years of development . 
Af ter that time the inf lux would have begun to level off , and a 
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more stable population would be reached by about 1 988 . In many 
cases , there could be a lag time between the need for a service 
and the provision of that service . Facili ties requiring tax 
revenues would be especially sensitive to this time lag . 

The severity o f  the socioeconomic impacts discus sed above depends , 
in part , on the degree that local communi ties plan for , and cons truct 
in advance , the facilities neces sary to accommodate the population 
influx . Some monies needed for the cons truct ion of the facilit ies 
could be obtained from coal severance tax funds and o ther sources ; 
if  these sources are utili zed , many of the impac ts would be lessened 
accordingly.  

A Mercer County Task Force has been organized to bring county 
c itizens together to assess socioeconomic impacts from energy 
development and to advise the County Commission as to possible 
methods of preventing or lessening these impacts . Chairmen o f  
committees working on specific problems are appointed by the 
County Commiss ion. The Task Force would coordinate p lanning 
activities , serve as a clearinghous e ,  and seek Federal and local 
assistance . Such a body could serve to effectively lessen impacts 
if  i t  is able to function properly but the planning process in 
Mercer County is complicated by the scope of the proposed energy 
proj ec ts , long estab lished municip al rivalries , and limited economic 
resources and expertise .  Prevention or reduct ion of socioeconomic 
impacts in Mercer County could depend on the effec tiveness o f  this 
Task Force . 

Front-end funding for facilities and services needed to prevent or 
reduce socioeconomic impacts in the involved count ies is a serious 
problem that needs solution . Some funding from coal severance tax 
funds was received in 1 9 76 for expans ion of educational facilities 
in the S tanton ( $ 25 1 , 000 ) , Beulah ( $ 185 , 000) , and Hazen ( $456 , 000 ) 
schoo l  districts . Als o ,  the cities of Beulah , Hazen , and Zap have 
received $27 5 , 800 , $ 184 , 000 , and $ 104 , 000 , respec tively , for water 
sys tem , sewage disposa l ,  and o ther improvements . In addition,  
Mercer County received about $225 , 000 in 1 976 from their share of 
the severance tax , but all of thes e monies are only a small part 
of what would be needed to subs tantially reduce impacts resulting 
from energy development . Coal conversion and o ther taxes on the 
ANGCGC and Basin Electric p lants would more than double Mercer 
County ' s  current tax revenues af ter the plants are in operation , 
but there is no provision in S tate law for prepaying these taxes 
to provide front-end financing . 

The 1 976- 1 977  Legislature made several changes in the allocation 
of coal severance and conversion taxes ( see Section 2 . 3 . 2 ) ;  it now 
seems probable that af ter a few years of plant and mine operation 
that adequate monies for communi ty services would be available .  

3-76 



It  does no t appear , however , that the legislative changes will 
solve the problem of front-end financing . Impacted counties , 
cities , and school districts can borrow front-end monies from the 
Trus t Fund but such borrowing incurs a long-term deb t at 6 percent 
interes t and is a last resort funding source (i . e . , ent i ties 
wishing to make loans mus t have exp lored priva te sources and been 
unable to find adequate money at reasonab le interes t rates or be 
bonded to capacity ) . Moreover , the fund is  only expec ted to have 
about $4 million available for loans before 1 980 . 

The area ' s  rap id growth , if the proj ects are implemented , would 
cause a considerable amount of internal s train . New res idents o f  
the area would br ing in new ideas and some of the conservative 
values of the present  community would be threatened by these new 
ideas . This internal stress could cause cons iderab le controversy 
relating to educa tion , public health , tax , zoning , and land use 
issues . 

A popula tion increase requires elaboration and differentiation in 
the social s truc ture to accommodate new participants in the system .  
As new positions wi thin the exis ting social st ruc ture are created , 
new roles , role expectations , and role behaviors emerge . Commu
nications become more complex and the possibility of misunderstanding 
increases . Existing in-groups may be strengthened by the sudden 
appearance of newcomers who , because of their trans ient nature , 
may have difficulty in j o ining exis ting community groups , both 
formal and informal . Some resentment and po larization of groups 
is typical . Exis ting systems , which have regulated behavior 
between and within es tab lished group s in a community , become 
s trained as the necessity for dealing wi th new res idents emerges . 

A population decrease produces effects wi thin the social s tructure 
as well . A declining population causes a consolidation in the 
social struc ture and an accompanying concentration of position 
functions in fewer part icipants . During the trans itional period , 
functions which had been routine may no t occur because of ambiguity 
in role func tions . Some social disrup tion is inevitab le under 
such condi tions . 

A secondary effect of population increases and declines occurring 
within a short time frame is a decrease in the effectiveness of 
exist ing norms . Norms are the shared definit ions of appropriate 
and inappropriate behaviors . Sociologis ts use the term "anomie" 
for a state of relative deregulation or normlessness in a social 
sys tem where a consensus of norms no longer exis ts . Such a condition 
is experienced by participants various ly as feelings of alienation , 
powerlessness ,  meaning lessness ,  es trangement , being controlled by 
powerful outs ide sources , and isolation . Such a decline in the 
effec tiveness of normat ive regulation can be expec ted as a result 
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of population changes associated with the proposed proj ects . 
Anomie is closely associated with increased suicide , criminality , 
alcoholism , and o ther social problems . 

The increases and declines in population proj ected for the s tudy 
area over the next 1 1  years , and the primary and secondary social 
effects of development , are subs tantial . Effec ts of the kinds 
noted above can be expected to occur as a result .  However , such 
changes would occur in any existing social system ,  but at a much 
s lower rate and allowing some time for readjustment of personal 
norms . 

In the existing community , success , upward mobility ,  s tatus , and 
economic development are dominant cultural values .  Attitudes 
favoring maintenance of small-town life are present . Current 
access to goals associated with values among res idents of the 
impact area is reasonably high.  

Future conditions without the developments would likely be p erceived 
as adverse among res idents in the impac t area.  The perceived 
likelihood of improving access in the economic struc ture dep ends 
largely upon increased development of coal in the area . Residents 
of the area are well aware that plans for such development exis t .  
Expectations for economic advancement have developed accordingly . 
Thus , a continuance of exis ting economic conditions due to the 
lack of development would occur within the context of rising 
expectations . The resulting disparity between what was valued and 
expected versus that which would occur without development would 
be very large . Substantial frus trations and disappointment could 
result . 

Perceived future conditions with the propo sed development would 
no t result in this  kind of disparity . On the contrary , the perceived 
access to economic goals implied by the current value structure 
would be enhanced with the development . The number of  posit ions 
in the opportuni ty s truc ture would increase , affording more choice 
and a wider varie ty of ways of attaining valued economic goals . 

The social control s tructure--the ins ti tutional struc tures which 
collectively sanction behaviors--would be affec ted by the proposed 
developmen ts .  As the number of participants in any social system 
increases , there is increased pressure upon the sanctioning 
ins titutions . The population changes proj ec ted for the impact 
area would require substantial expansion of local authorit ies who 
are responsible for maintaining so cial control .  Under the social 
conditions anticipated , it  would be more difficult to maintain 
regular , predic table , and fairly distributed sanctions for normative 
violation . It would , however , be more important to sus tain orderly 
social life than regularity , predictability ,  and fairnes s of 
sanctions produced . 
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3 . 4  Impacts on the Soc iocultural Environment 

3 . 4 . 1  Impacts on Indian People 

Because the Fort Ber thold Reservation is 8 miles from the proposed 
gasif ication complex at its closes t point , some direct impacts to 
the reservation would be inevitab le.  The largest potential environ
mental impact would be an intermittent reduction of air quality 
and visibility on the reservation from the proposed plant . The 
reservation is on the upwind side of the plant , but about 30 percent 
of the t ime winds from the southeast quadrant . This would cause 
some o ccasional reduc tion in visibility and increase in pollutants 
on portions of the res ervation . 

Economically , the cons truction and operation of the p lant and mine 
could provide some j obs for Indians : either by direct emp loyment 
at the plant or mine or through some of the indirect j obs created 
due to the inf lux of workers .  

The population increase in the area could cause many prob lems for 
the Indian people and increase the burdens on the tribal Government . 
Because the tribes are a sovereign entity , many j urisdictional 
ques tions could arise from the non-Indians in the area which would 
occasionally enter the reservation . The p resence of more non-Indians 
on the reservation would be an increased burden to tribal law 
enforcement and regulatory agencies . 

It is possible that with the increased emp loyment opportunities , 
some of the Indians now living off  .�he reservation will return and 
commute to the j obsite . This would put increased s tress on an 
already t ight housing s i tuation on the reservation . I t  would also 
mean increased burdens on the reservation agencies providing 
medical ,  social,  and o ther services . The reservation would not be 
expec ted to reali ze any subs tantial amount of impact monies since 
Fort Berthold is located in port ions of five counties , each of 
whom would be having prob lems funding necessary programs . 

The ANGCGC gasification proj ec t by i tself would no t have a large 
impact on the traditional Mandan , Hidatsa , and Arikara cultures . 
However , as one o f  several p lanned industrial developments for the 
area , the ANGCGC proj ect will contribute to the conf lict these 
tribes will experience to maintain their trad itional cultural 
identities in the face of increasing social interactions with 
o ther Americans . 

3 . 4 . 2 Impac ts to His torical and Archaeological Features 

The eight archaeological sites in the area of the plant and mine 
may be dis turbed ; however , mitigation of effec ts on these sites 
would be  carried out in cooperation with the North Dakota State 
Historical Society . 
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The Boeckel and Saron cemeteries , two German-Russian mud houses , and 
unique plant community on top of the flat-topped butte  will be outside 
the areas slateJ for construct ion or mining . Since release of  the 
draft EIS , s tudies by the Nor th Dako ta S tate Historical Society , 
financed by ANGCGC and Basin Elec tric ,  have loca ted 1 40 cul tural 
resource si tes in the general area of activity o f  the proposed plant 
and mine . ANGCGC is  working with the S tate Historical Society to 
avoid o r  mitigate impacts  to these s ites (see S tate Historical Society 
letter pages J-96 to J-98) . The increased population associated wi th 
the proposed proj ec t would increase the potential for vandalism o f  
these and o ther nearby sites . 

The cons truction o f  the proposed product p ipeline may dis turb undis
covered extens ions of 20 known archaeological . areas but it  would also 
provide the oppor tunity for discovering new areas . Four sites are 
currently crossed by the railroads along the proposed route ,  and 
1 6  more are known to occur in close proximity (Table  2-39 ) . Some o f  
the lat ter s ites could extend into the railroad ROW . It is unlikely 
that any remains are left in the ROW i tself but if they do , the impact 
to 6 par ticularly valuab le s ites could be maj o r ;  impac ts to the 16 remaining 
s ite would be ei ther unknown ( 7 )  or medium ( 7 )  (Table 2-39 ) . The 
proposed route would cross the Fort Clark Historic site  in North Dakota 
along t he existing railroad ROW and pass close to  the Knife River 
Indian Villages National Historic Site (but would not dis turb i t ) . 
Since the existing ROW goes through an Indian burial ground at the 
Fort Clark Site and s ince the Knife River Indian Villages Site could 
extend onto the ROW, any remaining archaeological mater ial may be 
dis turbed . 

All s tudied archaeological sites occur in North Dako t a .  There have 
been no maj or s tudies o f  the s ix s ites in Marshall County , Minneso t a ,  
so  the s ignif icance of impac ts to these unique features i n  this portion 
of the route are largely unknown . 

3 . 5  Impacts in Marke t Area 

Impacts in the market area (i . e . , Michigan , Wiscons in) from the proposed 
proj ect would be associated with the us e of the produc t gas . 

The purpose o f  the p roposed proj ect is to keep a cons tant supply of 
gas available to residential and light commercial customers . The 
impact o f  this cons tant  gas supply would be to lessen the possibility 
of gas service cur tailments and the result ing inconveniences and 
increased expenses to existing customers . 

The provision o f  a continuing supply o f  natural gas would reduce the 
need o f  cus tomers to switch to other , less clean burning fuels . The 
air pollutants produced by the consump tion of SNG in the market area 
would be less than those produced by the use of oil  or coal for the 
same purposes . 

The increase in gas costs due to the addition of SNG to the American 
Natural Res ource system would raise the price of gas in the entire 
sys tem .  Thus all system gas cus tomers would experience an incremental 
increase in their gas costs due to this proj ect . 
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3 . 6  Cumulative Impacts of Coal-Related Development 

This  section is des igned to discus s in a general way the maj or 
impacts that could accrue to the impact area from the current ly 
proposed proj ects wi thin a 30-mi le radius of Beulah (listed in 
Section 1 . 3 . 4 . 1 ) . More detailed analy ses of the impacts may be 
found in the Bureau of Reclamation and BLM North Dakota regional 
environmental statements discussed in Section 1 . 3 . 4 . 2 .  

The to tal es timated emissions from all of the currently proposed 
proj ects are summarized in Tab le 3-28 . The es timates for NGPC 
were based on the fact that NGPC is proposing to generate some of 
the electrical power needs of their plant by burning coal f ines . 
Thus , the es timates are slightly higher than those of ANGCGC who 
would receive their power from the Bas in Elec tric powerplant . 

The proposed coal-related developments in the vicinity of Beulah 
would emit about 2 2 , 640 lbs of NOx ' 38 , 937  lbs of S02 , and 2 , 107  lbs 
of particulates into the atmosphere every hour . The NOx emis s ions 
are higher than necessary with exis ting technology because coal
fired bo ilers are available for powerplants that only emit 0 . 5 lbs 
NOx p er MMBtu of input (56 , 82 ) .  In addition ,  smaller amounts o f  
hydrocarbons , carbon monoxide , and various trace elements would 
also be emitted . 

TABLE 3-28 

Total Emissions from Proposed Coal-Related Developments 
Near Beulah , North Dakota ( lbs/hr )  

Development �� S02 TSP 

ANGCGC 1 , 100 2 , 825  265 
Basin Elec tric 4 , 930 1 1 , 832  424  
Coyote 1/ 7 , 820 1 1 , 000 9 12 
NGPC 27 1 , 870 2 , 840 255 
MPC 

1 /  

2 /  
3/ 

37 

Total 

Two 
and 
One 
One 
1 . 2  

6 , 920  1 0 , 440 251 

2 2 , 640 38 , 937  2 , 1 0 7  

440-MW units .  Emissions represent 0 . 86 lbs N02 , 1 . 2  lbs S02 , 
0 . 1 lb TSP per MMBtu of coal consumed . 
250-MMcf /day plant . 
440-MW and one 2 35-MW uni t .  Emiss ions represent 1 .  0 3  lbs �mb 
lbs SOf ' and 0 . 1  lbs TSP per MHBtu o f  coal consumed .  
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In southwes tern North Dakota where the existing ambient pollutant 
concentrations are much lower than Federal and S tate s tandards , 
the proposed developments could meet all pollution s tandards 
(which allow for some air quality depradation )  yet significantly 
degrade exis ting air quali ty .  If all of the proposed developments 
are built ,  further development could be curtailed by the Federal 
and S tate Significant Ambient Air Deterioration limits . The 
following discussion relates the kinds of ef fects that have been 
no ted to result from indus trial air emiss ions in other regions ; 
the degree o f  impact in North Dakota will depend on local physical 
and biological conditions . 

Acid rains can result from S02 emitted into the atmosphere . 
Normal rainwater has a pH value in the range of 5 . 5  to 5 . 7 due to 
the diss olution of C02 in water and thus is already slightly 
acidic .  The presence of S02 decreases the pH o f  rainwater because 
it is soluble in water and forms sulfurous acid (H2S03 ) .  This 
acid dissociates in two stages to produce hydrogen ions . This 
dissociation is significant in polluted atmospheres and increases 
the acidity of the rainwater . N02 emis sions can also increase the 
acidity of rainwater by formation of ni tric acid , but on a smaller 
scale than S02 emiss ions . Acid rains can increase the acidity of 
lakes and/or streams beyond the tolerance of aquatic plants and 
animals , or inf lict phys ical damage to terres trial plants (58) . 

Most North Dakota waters are presently alkaline ; thus , lit tle or 
no impact on Nor th Dakota waters from increased rainwater acidity 
is expected . However , emissions from the proposed developments 
could travel large dis tances , and when combined with those from 
o ther industrial sources , contribute to acid rains elsewhere 
(i . e . , Minneso ta )  where some waters are already acidic . 

� . '; 

· t.J  
The various pollutants emitted into the atmosphere such as S02 , 
NOx • fluorid e ,  and heavy metals have the ability to s ingly and/or 
in combination cause vis ible and measurable adverse effects to the 
surrounding flora and fauna . Coniferous p lant species in an area 
are generally the first plants to visib ly manifes t. symp toms ... because 
of exposure to S02 and NOx (dwarf needles , abnorm'ar cellular 

. 

arrangement , etc . ) .  Few conifers occur naturally in the area of 
concern and it  is no t known what prairie plants might be sens it ive 
to low-level emissions . However , almost all plants concentrate 
the pollutants in their tissues to some degree (54 , 6 7 )  and the 
materials are then passed on to animals who consume the vegetation . 
A moni toring program should be es tab lished in the impact area to 
determine the ef fect of thes e emissions on prairie plants . 

The bes t documented impacts of various trace elements  on animals 
are those from fluoride and mercury . High fluoride accumulations 
in mammals are directly correlated with the contamination of the 
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vegetation inges ted . In extreme cases , exces s fluoride is s tored 
in the bone s truc ture to the extent of causing varying degrees of 
dis figuration and struc tural bone damage to the animal . For tunately , 
little if any fluoride is s tored in soft  tissues or fluids thus 
decreasing the hazard to human health . 

Aquatic organisms concentrate mercury wi thin their bodies when the 
intake rate exceeds the elimination rate ( 59 ) .  The resultant 
buildup of mercury may become toxic to both the organisms themselves 
and humans who may consume them .  For example , methylmercury 
concentrations in fish in Navaj o Lake , New Mexico , and in Lake Michigan 
are near the lower range of mercury concentrations noted in fish 
thought to have caused human deaths (60) . In Nor th Dakota , the 
alkaline waters may "tie up" much of the mercury by precip i tating 
i t  out , thus reducing the hazards to humans and animals . 

Ambient concentrations of S02 , NOx ' and particulates are known to 
be among the factors involved in the formation of photo chemical 
smog . Other fac tors include nonmethane hydrocarbon concentrations , 
mo is ture , and ultraviolet light . The chemical and physical mechanisms 
in smog formation are no t well understood ; thus , it is not possible 
to predic t whether or no t smog episodes would result i f  all the 
proposed proj ects are buil t .  However , the normally good dispersion 
charac teris tics of the region would lessen the possibility of smog 
formation . 

If all of proposed developments are buil t ,  about 29 , 600 acres of 
land would be disturbed (Table 1-2 ) . Prairie grasses , forb s ,  and 
brush form the basis of the natural energy system on these lands 
which serve as wildlife habitat of varying degrees of quali ty . 
Long-term reduc tions in the wildlife hab itat base would result 
from the proposed developments . Areas where structures and urban 
developments occur would be entirely los t ,  at least during the 
life o f  the developments . S tr ip-mined lands would also be perma
nent ly af fec ted because of reclamation of mined land to crop land 
or pasture grasses rather than res toration of the entire spectrum 
of native vegetation . Gullies and ravines with patches of brush 
and trees , which provide food and shelter for wildlife , would be 
almost  entirely absent from reclaimed lands .  

Populations o f  some wildlife species (e . g . , pronghorn antelope and 
sharp-tailed grouse)  in the areas used for mining , indus trial , and 
support faci lities would be permanently reduced because o f  the 
loss of sui table prairie hab itat.  Competi tion for limited hab itats 
would temporarily increase mortality rates of certain species . 

Secondary effects of the proposed developments would be to increase 
air p ollutants and surface fogs , which can reduce the photo synthetic 
rates of p lants . The productivity of the af fec ted areas would 
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therefore be reduced . Direct physical damage to plants from S02 
and NOx could also resul t ,  further reducing produc tivity . Trace 
elements can fall onto p lants which are eaten by animals whose 
bodily condition can be adversely affected . 

Erosion ,  habi tat des truction,  and cons truc tion leading to the 
siltation of surface waters may reduce populations of aquatic 
organisms (including f ish) . Indiscriminate use of chemicals and 
pumping mine-p it wa ter into surface waters could affect aquatic 
plant and animal communi ties . Other possible impacts to the flora 
and fauna from the proposed developments would be s imilar to those 
discussed in Sec tion 3 . 2 for the proposed proj ect .  

The es tima ted annual worker requirements for the f ive proposed 
developments are shown in Table 3-29 . It  should be emphasi zed 
that thes e are only preliminary estimates based on the bes t 
information available as of October 1 9 76 and are subj ect to change 
as the various companies revise and reevaluate their p lans . Also  
cons truction workers could work on  more than one proj ect thereby 
reducing the total number of new cons truction workers needed . 

Based on an average of 3 . 5  p ersons moving into the area for each 
direct worker to account for indirec t employment and worker families , 
the approximate total in-migrating p opulation associated with the 
p roposed development s would be as follows : 

1 9 78 1 979  1 980 1981  1 982 1 983 1 984 1 985 1 986 1 9 8 7  1 988 

4 , 950 10 , 650 16 , 300 21 , 350 20 , 700 21 , 300 14 , 400 13 , 900 1 1 , 700 9 , 800 8 , 700 

The exis ting population in the region of the proposed developments  
would be approximately quadrupled by  1981  from the influx of the 
cons truc tion and operations related population. The magnitude of 
the above increases and the subsequent decline of the cons truction 
population by 1 988 would change the exis ting rural s ocial structure 
of the impact area . 

The costs to local governments could require increased long-term 
debt to expand communi ty fac ilities to accommodate the increased 
population if adequate front-end financing is not p rovided . 
Educationa l ,  health , recreationa l ,  and other public service 
facilities would be overcrowded and s tressed . Physical infra
struc tures such as utility , transportation , and communication 
facili ties would also be overburdened by the rapid p opulation 
influx . Persons with a limited ability to profit  from the devel
opments ,  such as tho se on fixed incomes , would be most  severely 
affected . Once the cons truction phase is completed and the temporary 
segment of the p opulation moves out , surpluses in hous ing and 
public facili ties would also occur wi th at tendant f inancial 
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TABLE 3-29 

Approximate Annual Average Worker Requirements of the Proposed Coal-Related Developments 
Near Beulah , North Dakota 

1978  1979  1980 1981  1982 1983 1984 1985 1986 1987  1988 
Construction 

ANGCGC 442 1 , 39 7  2 , 016 1 , 052  330 467 1 , 008 1 , 321 1 , 1 36 313 0 
Basin Elec tric 195 582 799 478  486  752 397 52 0 0 0 
Coyote 6 7 7  9 2 1  1 , 000 1 , 002 609 784 837 430 0 0 0 
NGPC 0 0 350 2 , 500 3 , 400 3 , 000 200 0 0 0 0 
MPC 1 /  0 0 0 0 0 0 0 0 0 0 0 

Subtotal 1 , 314 2 , 900 4 , 16 5  5 , 032 4 , 825 5 , 003 2 , 442 1 , 803 1 , 136 313 o .  
w I (Xl U1 

Operation 

ANGCGC 47  8 1  147  692  692  692  692 692 724 1 , 000 1 , 000 
Basin Electric 5 5 57 95 108 108 160 1 60 1 60 1 60 1 60 
Coyo te 0 0 2 3 1  23 1 2 3 1  2 3 1  26 1 2 7 1  2 7 1  27 1 27 1 
NGPC 2 /  0 0 0 0 0 0 500 1 , 000 1 , 000 1 , 000 1 , 000 
MPC 50 50 50 50 50 50 50 50 50 50 50 

Subtotal 102 136  489 1 2 068 1 2 08 1  1 2 0 8 1  1 2 663  2 , 1 7 3  �205 2 , 48 1  2 , 48 1  
---

TOTAL 1 , 416  3 , 036 4 , 65 4  6 , 100 5 , 906 6 , 084 4 , 105 3 , 9 7 6  3 , 34 1  2 , 79 4  2 , 481 

1 /  Construc tion would b e  completed b y  1 97 7 .  

2 /  Est imate based upon ANGCGC operat ional worker needs . 



problems for local governments , ins titutions , and commerc ial 
es tablishments . 

Although adequate community p lanning and development of new housing , 
recreational , and other public and private services could lessen 
impac ts , there is no clear cut s trategy by either indus try or 
governments to f inance the short-term needs of local governments 
to accommodate a rap id population increase . Without the proper 
financial and technical resources ,  many of the local communities 
could be severely affected if the prop osed developments actually 
occur . 
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4.  Mitigating Measures and Air and Water Quality Aspects  

This chap ter discusses those actions , devices , procedures , or 
operat ing priorities which would be carried out by ANGCGC to 
minimize or prevent environmental degradation which might occur 
during the cons truct ion or operation of the proposed gasification 
plant and associated facilities . Many of the mitigating measures 
are required and are enforceable by governmental agencies under a 
variety of existing contracts , leases , laws , orders , or regulations . 
Others have been volunteered by ANGCGC in various repor ts furnished 
to assist in the preparation of this statement . A last category 
of mitigating measures would be stipulat ions or requirements that 
ANGCGC must comply with to obtain the governmental permits required 
to cons truct and operate the proposed plant and associated facilities . 

4 . 1  Legal and Ins titut ional Requirements 

4 . 1 . 1 Contractual Requirements 

Water for the ANGCGC coal gas ification proj ect would be provided 
from Lake Sakakawea (Garr ison Reservoir) under a contract between 
ANGCGC and the Secretary of the Interior . Under that contract , 
the Secretary of the Interior would require the following : 

The contractor shal l ,  within its legal author ity , comply with 
all applicable orders , laws , and regulations of the United S tates 
and the S tate of North Dakota concerning protect ion o f  the 
environment and relating to pollution of water and air . 

1 
4 . 1 . 2  Federal and State g'tandards 

4 . 1 . 2 . 1  Air Quality 

Extracts from the Federal (88)  and State (89)  Ambient Air Quality 
Standards and Signif icant Air Deterioration Limits (90 , 92) that 
would be applicable to ANGCGC - Basin Electric proj ect were shown 
in Tables 3-2 ,  3-5 , and 3- 7 .  In addit ion , both the Federal Government 
and the State of Nor th Dakota have es tablished New Source Performance 
Standards for fossil fuel f ired steam boilers . The maximum unit  
emissions in  pounds per MMBtu input are (Federal and North Dakota 
s tandards are identical ) :  

Pollutant 

Sulfur Dioxide 
Nitrogen Oxides 
Par ticulates 

Gaseous 

0 . 2  
0 . 1 

Fuel Tz:pe 
Liquid Solid 

0 . 8 1 . 2  
0 . 3 0 . 7 
0 . 1 0 . 1  



The nitrogen oxide s tandard for coal does no t presently apply to 
lignite . Also , when more than one fuel type is used , the allowable 
input is based on the percentage B tu input of each type of fuel . 

The proposed Basin Electric powerplant would meet the New Source 
Performance Standards for fossil fueled st eam boilers . Applicability 
of exis ting New Sourc e Performance S tandards to the proposed gas ification 
plant is more complicated , however , and a letter from the North Dako ta 
State Department o f  Health to ANGCGC regarding the app licab ility 
o f  New Source Performance Standards is presented in App endix B .  
The Environmental Pro tection Agency is currently estab lishing 
emiss ion standards for coal gasification plants ( 1 06) ; the ANGCGC 
plant would have to meet such standards  before it could actually 
be buil t .  The es timated maximum ground-level concentrations of 
pollutants from both the ANGCGC and Basin Electric proj ects would 
be within Federal and State Ambient Air and S ignificant Deter ioration 
standards . No Federal or State standards exist regarding the 
trace element emiss ions from the propos ed plant s .  

While the ANGCGC and Basin Electric proj ec ts do no t exceed the 
Federal S ignif icant Ambient Air Deterioration Limits , they do use 
up a large portion o f  the allowable degradation of exis t ing air 
quality . The region is designated as a Clas s II area and calculated 
pollutant concentrations including associated growth (Table XVII , 
Appendix I )  would be about 2 7  percent and 87 percent of the allowable 
annual and 2 4-hour TSP degradation ; and about 44 percent , 68 percent , 
and 25  percent of the allowable annual , 2 4-hour , and 3-hour S02 
degradation . If  thes e levels are actually reached , fur ther coal
related industrial development in the immediate area could be 
limited . 

4 . 1 . 2 . 2 Water Quality 

It  does not appear that the gas if ication plant and related facilities 
would cause any water quality standards to be exceeded , although 
exis ting water quality may be degraded at t imes . Laws governing 
water quality impacts exist at both the Federal and S tate levels .  
The Federal legislation which serves as a basis is the Federal 
Water Pollut ion Control Act Amendments of 1 9 7 2 . This Act was 
des igned to r educe the cumulative ef fects of regional development 
on water quality . The Safe Drinking Water Act is also a pertinent 
piece of Fed eral leg is lation . The Federal Government has recommended 
d if f erent standards for drinking water , irrigation water , recreational 
uses , and ef fects on aquatic life--all of which would serve to 
mitigate impacts because discharges from the ANGCGC proj ect would 
not be allowed to exceed the s tandards . 
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The Nor th Dakota S tate Health Department is responsib le for water 
quality control in Nor th Dakota . They have es tablished S tandards 
of Surf ace Water Quality for North Dako ta which app ly to the 
propos ed proj ect ( 9 1 ) . The Knife River and Ant elope Creek have 
been des ignated Class II s treams . North Dako ta State Water Qua lity 
S tandards contain an antidegradation policy which states : "Water 
whose ex is ting quality is higher than the es tabl ished s tandards 
will be  maintained at the higher quali.ty unless it can be  affirmatively 
demonstrated that a change in quality is j ustif iab le to provide 
necessary economic or social development and will no t adversely 
affect the stated benef ical uses of the water . All exc ep tions 
must be suppor ted by data . "  

4 . 1 . 3  Mining and Reclamation Requirements 

S ince the coal to be mined for the proj ec t ,  as proposed , does not 
involve Federal land or coa l ,  F ederal laws and regulations do not 
app ly . The 1969 North Dako ta Mining Control and Reclamation Law 
(SB 2095)  wi th its 1 9 7 1 ,  1 9 7 3 , and 1 9 7 5  revisions , however , 
regula tes the surface mining of coal on all lands within the 
State.  A permit issued by the North Dako ta Public Service Commission 
(PSC) is required for surface mining . The application must include 
a description of the trac ts of land and est imated acreage to be  
affec ted . A permit is  good for  3 years and must sat isfy the 
requirements of the law . 

Adequate pro tective measures must be  included in the application 
which mus t  b e  accompanied by a $ l , 500/acre bond in the f orm 
prescrib ed by the Commission . The bond remains in ef fec t  until 
the mined acreage has been reclaimed and the rec lamation approved 
by the PSC . 

A rec lamation p lan is to be  submit ted to the PSC . Af ter approval , 
the operator may engage in surface mining subj ect to the following 
requirements ( extrac ted ) : 

1 .  Land mus t  be  regraded to approximate the or ig inal c ontour 
unless a d if ferent topography is r equired for an intended use . 

2 .  Suitab le p lant growth mater ial to 5 f eet deep must be  
saved and respread . If 5 feet of  topsoil is  not  availab l e ,  whatever 
is availab le must  be spread . 

3 .  Runoff water must be  impounded , drained , or treated . 

4 .  Final cuts and end walls mus t be backsloped to 3 50 or 
less unless an alternative use is intended such as a water impoundment .  

5 .  All refuse from the mining operation must b e  r emoved or 
buried . 
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6 .  The reclama tion plan must be based on advice and technical 
assistance of S tate agencies . The landowner is to be asked to 
state his pref erence for a reclamation plan . 

7 .  The PSC shall approve in writing the vegetation to be 
planted . 

8 .  Reclamation must be  completed within 3 years af ter the 
mining permit expires . 

9 .  Until reclamation satisf ies the PSC ,  control of the land 
remains with the PSC . 

1 0 .  If  the landowner ' s  water supply is disrupted or reduced 
in quality , the operator must provide a new supply at no cost to 
the owner . 

4 . 1 . 4  Other Ins titutional Requirements 

4 . 1 . 4 . 1  Cul tural Resources 

Two Federal s tatutes afford pro tection to historic , archaeo 10gic , 
and paleontologic resources that might be  disturbed by the proposed 
proj ect .  The Historic Preservation Act of 1 966 (80 Stat . 9 1 5) 
requires that all Federal actions that will impac t cultural resources 
must be reviewed by the Presidential Advisory Council on Historic 
Preservation prior to their implementation . Also , Executive 
Order 1 1 593 ( 1 9 7 1 ) , "Protection and Enhancement of the Cultural 
Environment , "  directs that his toric values be preserved (see also 
Section 4 . 4 . 2 ) . 

4 . 1 . 4 . 2  Railroad Spur 

Chapter 49-11 of the North Dakota Century Code (NDCC ) sets forth 
the basic requirements relative to railroad crossings of highways . 
These requirements includ e :  ( 1 )  the restoration of any highway so 
that "its usefulness is no t materially impaired" (Sec tion 49-11-04) ,  
( 2 )  standards for the cons truction of all crossings (Sec tion 49-11-06 ) ,  
and ( 3 )  maintenance in a safe state of repair of all crossings so 
cons tructed (Section 49-11-05 ) .  Caution signs are required pursuant 
to Section 49-11-16 . 

In addition , the Mercer County Zoning Ordinance has been amended 
to provide for conditional uses for railroad trackage and spurs in 
agricultural and industrial districts . Condit ions included in 
this amendment are :  

1 .  N o  trackage shall be  placed within 125  feet of a residence 
unless a written agreement is made with the owner of the residence 
and presented to the Planning Commission .  
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2 .  The applicant shall conform to all requirements regarding 
preservation , removal,  or relocation of his torical and archeological 
artifacts . 

3 .  The app licant shall provide any reasonable information 
the Planning Commission deems necessary . 

4 . 2  Mitigation Measures for the Proposed Proj ec t  

This section dis cusses thos e , measures which would be implemented 
at the proposed gasification complex and mine by ANGCGC (or Coteau 
Properties) . 

4 . 2 . 1 Air Quality 

4 . 2 . 1 . 1  Atmospheric Emissions 

Gaseous emissions from the gas if ication process would be passed 
through control facilities before emission into the atmosphere : 

1 .  Dus t generated by loading the coal locks would be processed 
to remove particulates ; 

2 .  The Stretford plant would be provided primarily to 
control H2S generated in the plant system .  This p lant is mitigating 
because the production of byproduct sulfur for sale would be  
incidental to the primary purpose of  the plant ; 

3 .  Gas es escaping from several process units would be  
trapped and incinerated to  convert H2S and o ther sulfur compounds 
to S02 ; and 

4 .  Stack would be of sufficient height to provide adequate 
dispersion of emissions . 

4 . 2 . 1 . 2  Dus t Control 

The following measures would be in effec t  to contro l fugitive dust 
generated by the proj ect : 

1 .  Dump ing of coal into receiving hoppers would occur in an 
enclosure equipped with inertial and bag-type f ilters ; 

2 .  Conveyors for crushed coal would be equipped with bag
type dust collectors ; 

3 .  All solid was tes would b e  treated with water ; 

4 .  Dry ash locks would be  equipped with wet cyclones to 
c ollect ash for disposal ; 

5 .  Wet ash locks would water the ash before transport to 
the disposal area ; 
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6 . Maj or access roads and parking areas would be hard
surfac ed ; unpaved roads  and right-of-way would be sprayed periodically 
with water as required ; 

7 .  Dust  collector s  would be ins talled in all coal handl ing 
areas as needed ; 

8 .  The reclaimed mine area would be graded to minimize 
airborne dust level and maximize vegetation ; and 

9 .  Ash would b e  returned to the mine and buried . 

These dus t suppression measures should be effective in controlling 
fugitive dus t .  Various governmental agencies could require more 
extensive dust  suppression measures should a problem become apparent . 

4 . 2 . 1 . 3  Odor 

Primary sources of potential odors would be routed through the 
following control processes : 

1 .  A C02 s tream, containing 9 7  percent CO2 and 3 percent 
H2 S ,  COS , CO , C2H4 ' H2 , CH4 , and C2H6 would be passed through a 
Stretford plant to remove elemental sulfur and the r emaining 
stream incinerated in the superheater / incinerator furnace.  

2 .  The expans ion gas from the gas liquor area would contain 
CO and H2S and would be incinerated . 

3 .  The bulk o f  the coal lock gas would be collected , 
compressed ,  and returned to process ; a res idual vent would convey 
the remainder to the a tmosphere . 

4 .  The vent s tream from the gas liquor collection pit would 
be conveyed to incineration . 

4 . 2 . 2  Noise 

Compressors and coal handling equipment such as crushers and 
screens would be located ins ide buildings designed to minimize  
nois e .  Fans , blowers , and burners would be designed to produce 
less noise by eliminating turbulence and streamlining the f low. 
Steam lines would be des igned for flow velocities cons idered low 
enough not to create excessive noise . Also , since the winter 
temperatures in North Dako ta are very low , heat insulation around 
st eam lines would be heavy , contribut ing to further reduc t ions in 
nois e levels . An important parameter for selecting high pressure 
drop valves would be low noise charac teristics . 

Fan no is e from air coo lers and cooling towers would be controlled 
by locating the units to minimize boundary noise and by avo id ing 
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the placement of many noisy pieces of equipment together . In 
addition , the tip speed of the fan can be designed to minimize 
noise , and noise barriers can be placed around the cooling units , 
if necessary . 

Mine haul roads would be routed to avo id residences to reduce the 
potential for noise impact .  Purchase orders for equipment would 
include noise control specifications . Where noise canno t be 
reduced by design , special no ise barriers , foundat ion isolation , 
and o ther muffling methods would be provided . 

4 . 2 . 3  Biological Sys tems 

4 . 2 . 3 . 1 Terres trial F lora 

Although habitat loss as a result of the proposed gasif ica t ion 
complex would be unavoidable ,  unnecessary hab i tat destruc tion 
would be avoided . During construction , disturbance would be  
conf ined to the immediate cons truc tion site .  During mining operations , 
haul roads would b e  routed to avoid sensitive habitats and minimize 
wind erosion , and sediment control practices would be followed . 

4 . 2 . 3 . 2  Terres trial Fauna 

Measures to minimize hab itat dis turbance would serve to m1n1m1ze 
impac ts on animals . It is the policy of ANGCGC that unnecessary 
d isturbance of terrestrial fauna during all phases of construction 
and operation would be avoided . 

4 . 2 . 3 . 3  Aquatic Systems 

Tunneling would be  used during construction of the water intake 
system to minimize bot tom disturbance . The water intake was 
designed to be at a depth where , during normal pool elevations , 
few larval and f ingerling f ish should be present . Design intake 
velocities of 0 . 5 cfs (peak demand) should be low enough that most  
fingerlings and adults can avoid entrainment . A horizontal velocity 
cap inlet would be used to r educe fish entrapment . 

Drainage from the mining area would be  confined to , and impounded 
wi thin , the p er imeter of the mining area as much as possible .  
Sedimentation bas ins would be  prOVided to  reduce silt  from any 
runoff leaving the minesite . 

Cons truc tion of the product p ipeline would cross 1 2  rivers or 
creeks (Section 2 . 1 . 3 . 1 ) . Until such time as the exac t cross ing 
locations are known , specific mitiga ting measures cannot b e  detailed . 
However , the following discussion relates the kinds of mitigating 
measures generally pract iced by pipeline construction contrac tors . 

Specific c onstruct ion methods used to minimize damage to s tream
banks , adj acent drainage areas , and fish and wildlife habitat are 
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( 1 )  scheduling cons truc tion during dry periods , ( 2 )  avoiding 
cu tting off streamf low , and ( 3 )  avoiding cross ings dur ing f ish 
spawning . S tone , broken masonry , or crushed rock is used as a mat 
to pro tect s tream bo ttoms and to reduce bank eros ion . Where 
appropriate ,  wood or s teel bulkheads are cons truc ted to also 
reduce erosion .  

Contractors replace s tream-bank plugs and grad e banks t o  slopes 
equal to or less than the orig inal angle . Sandbagging is used 
where banks are graded steeper than the original slope . Terraces 
are also constructed , where necessary,  to control erosion . In 
slide areas , underground bulkheads of piles , wire mes h ,  and cables 
are installed . Fertilizer and seed , selected in consul tat ion with 
the county agricultural agent , are applied to slopes vulnerable to 
erosion . 

4 . 2 . 4  Reclamation 

(As discussed in Section 4 . 1 . 3 ,  Title 38 of the North Dako ta 
Century Code (SB  2095)  requires that the landowner state how he 
wants his land reclaimed . This is no t done until j ust before 
mining the land ; thus , a more detailed reclamation plan than that 
presented in this section is not possible at this time . )  

Coteau Properties would perform the mining operations for ANGCGC . 
Pr ior to mining , Coteau Propert ies would make writ ten applicat ion 
to the North Dako ta Public Service Commiss ion (PSC) for a surface 
mining permit .  The permit would include both a limited (3-year) 
and extended ( la-year) mining plan consi�ting of a legal description 
of the land , the identity of surface and subsurface owners , and 
the source of the operator ' s  right to mine . The application would 
contain detailed hydrologic , geologic , topographic , and soil maps , 
plus the results of a comprehensive soil survey perf ormed by a 
prof ess ional soil class if ier . 

A reclamation plan would be prepared and submitted with the appli
cation and would cover the land described in the l imited mining 
plan . The p lan will be prepared in detail before mining and will 
address the specif ic parcels of land to be mined . The reclamation 
plan would comply with the requirements of SB 2095 and the rules 
and regulations of the PSC . 

Reclamation measures to be undertaken would include :  

1 .  Regrading the area to the approximate or iginal contour 
or topography , unless otherwise instructed by the PSC . 

2 .  Saving , segregating , and respreading suitable plant 
growth soil up to a maximum of 5 f eet- deep . 

3 .  Impounding , draining , and/ or treating all runoff water . 
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4 .  Backsloping f inal cuts , high walls , and end walls to an 
angle not exceeding 350 , except under those conditions permitted 
by the PSC . 

5 .  Burying all waste material from the operation . 

6 .  Replanting the regraded land with seeds , plants , cuttings , 
trees , shrubs , grasses , or legumes as approved by the P S C .  

7 .  Fencing would be construc ted for saf ety reasons , when 
only a portion of a landowner ' s  property is mined , or if an exis t ing 
f ence is damaged or destroyed . 

In addition , Coteau Proper ties would post  a mandatory $ 1 , 500 
performanc e bond on each acre to be mined . The bond would be 
returned in portions as various stages of the reclamat ion program 
are completed to the satisfaction of the PSC . 

Numerous studies on rec lamation ( i . e . , fertilization, revegetation,  
so il productivity ,  etc . )  are being conducted by governmental , 
university ,  and mining groups in southwes tern Nor th Dakota and 
adj acent areas . Some 1 3  reclamation studies are in progress at 
NACCO ' s  Indian Head Mine about 10 miles southwes t of the proposed 
plantsi te.  Results of thes e studies would be incorporated into 
the final reclamation plan. 

Reclamation would utilize the most appropriate procedures for the 
part icular parcels of land involved . Fertilizer type and appli
cation rate ,  types of grasses used , and the species of trees 
selected for the reclamation process would depend on soil characteristics 
and on the landowner ' s  pref erence with regard to land use following 
reclamation. Extensive irrigation would probably not be used 
because annual precipitation is generally adequate to estab lish 
plant growth . Specif ic reclamation details cannot be set forth at 
present , but it is possible to indicate those practices that have 
shown success . 

a .  Grasses 

Several grasses have been used on reclaimed lands at the Ind ian 
Head Mine . Unless o therwise specif ied by legal requirements or in 
light of new data , ANGCGC would use those grasses which have shown 
the best result s .  These include crested wheatgrass , smooth bromegrass ,  
western wheatgrass ,  and green needlegrass .  The crested wheatgrass 
and smoo th bromegrass appear to be mos t  succ essful , although all 
of the above have done well on areas where topsoil has been returned . 
Also , a legume , yellow sweet clover , has been used as a soil 
stabilizer and nurse crop . Other native and warm season grasses 
have been used mainly for research purposes , but a mixture of 
native grasses would be used to restore native rangeland when 
reques ted by the landowner . 
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b .  Fertilizer 

Soils of the coal areas are inherently low in pho sphorous . A 
blend o f  1 8  percent N ,  46 percent P205 , 0 percent K20 fert ilizer 
app lied at a rate of 1 25 lbs/ acre has shown successful results . 
A study is currently underway at the Indian Head Mine to determine 
the possible benefits of refert ilization . 

c .  Woody Vegetation 

Since 1 9 7 4 ,  more than 5 , 800 trees and shrubs have been planted at 
the Indian Head Mine . Varieties used were : Hansen hedgerose , 
silver buffaloberry , American plum ,  green ash , Russian olive , 
caragana , hawthorn , golden currant , laurel-leaf willow, chokecherry , 
Siberian elm ,  ponderosa pine , and Eas tern red cedar . The last two 
conifers were only recently p lanted and survival percentages have 
not been established . 

The woody vegetation was planted on areas of varying soil conditions . 
Areas that received 2 feet o f  topsoil by far have the highest 
survival rates . (It is too early to have results on areas reclaimed 
with 5 feet of topso il . ) Species do ing well on these areas include 
green ash , caragana , and Hansen hedgerose ; silver buffaloberry , 
American plum , and Russ ian olive have only done fair . On areas 
without topso il , the sodium adsorbtion ratio (SAR) seems to 
determine the survival percentage ( i . e . , the higher the SAR the 
lower the survival ) .  Species showing some ability to survive in 
soils with high SAR I s  include : caragana , Russ ian olive , green 
ash , s ilver buffaloberry , and Siberian elm.  These spec{es would 
do well on areas left without much topsoil if topsoils are concentrated 
for agricultural use . Those doing poorly include : hawthorn , 
American p lum , golden currant , and chokecherry . 

4 . 3 Monitoring Programs 

4 . 3 . 1 Air Quality 

The diffusion calculations and impact analysis indicate that under 
all met eo rological condit ions diffusion o f  effluents would be 
thorough enough that amb ient ground concentrations would be below 
limit s set by North Dakota and the Federal Government .  However ,  
the occasional conditions o f  p lume trapping o r  fumigation may lead 
to periods of high ground concentrations . An ambient air quali ty 
monitoring program would be  es tablished by ANGCGC to assess the 
validity of the projections and to determine what actual ground 
concentrations are reached . 

The air quality monitoring p rogram would be designed prior to the 
start of plant operation . From a concep tual s tandpo int , the 
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program would be  based on the following considera tions : ( 1 )  a 
minimum of two short periods of active monitoring would be conducted 
each year , one period during the worst month , and one dur ing a 
dif ferent season ; ( 2 )  passive monitor ing would be  conducted f or 
the f irs t full year of plant operation ; ( 3 )  pollutants monitored 
would be S02 ' NOx ' and TSP ; and ( 4 )  the program would be  des igned 
to meet with the approval of the S tate of Nor th Dakota and the 
Federal EPA . 

4 . 3 . 2  Water Quality 

4 . 3 . 2 . 1 Sur face Water 

The location of surface water sites selected for flow and chemica l 
quality monitoring are shown in F igure 4-1 . In add ition , records 
from the three USGS gaging stat ions in the area ( Spring Creek-Zap , 
Knif e River-Golden Valley ,  Knif e  River-Hazen) would be acquired as 
they become availab le . A rainfall gage would be installed at the 
plant . 

The surface water monitor ing stations would vary from year to 
year , depend ing on the location of the mining act ivity . The 
progress ion of the monitoring program would be approximately as 
fo llows : 

Year Stat ion 

1 9 7 8  S07C , S20C 
1 980 add S40S 
1 9 8 1  add S35G , S 1 5S 
1 9 86 add S36S 
1 989 add S02I 
1 99 1 add S25I  
1 994 add S24I  
200 1 add S O l I  

One year prior to m1n1ng in each subbasin , the appropriate monitoring 
station would be activated . Spring snowmelt runoff would be 
measured and samples analyzed for dissolved oxyg en , pH , color ,  
suspended solids , turbidity , TOS ,  b icarbonate,  sulfate,  f luoride ,  
sodium, boron, selenium, arsenic ,  mercury , iron , and mo lybdenum . 
The full gamut of toxic trace elements would be  analyzed periodically . 

Af ter the f irst year indicated , the same analyses would be  obtained 
during spring snowmelt and during one of two o ther t imes : either 
d irectly following the f irst yearly occurrence of a maj or precipi
tation event , or directly following the f irst 7-day period in 
which a total of at least 2 . 90 inches of precipi tation falls . 

Surface water stations would be  deleted from the program 1 year 
af ter comp letion of the reclamat ion program within a drainage 
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Figure 4.- 1 LOCATION OF R ECOMMENDED SURFACE WATE R  MONITORING STATIONS 

basin, unless the last analysis indicates that the quality of the 
water at that s tation is unacceptable .  In that case , addi tional 
corrective measures would be taken . 

4 . 3 . 2 . 2  Ground Water 

After mining begins , a regular monitoring program would be established 
to measure wa ter levels ,  saturated thickness , and ground-water 
quali ty . The locations of the wells to be monitored are shown in 
Figure 4-2 . All wells would be sampled at least twice a year for 
pH, conductivity , and water levels .  Chemical cons t ituents would 
be monitored annually in those wells indicated with a star (Figure 4-2) . 
These analyses would include TDS , bicarbonate , sulfate, f luoride, 
sodium, calcium , magnesium, boron , iron , molybdenum . lead , aresenic .  
and phenolic salts . 

To monitor any effects o f  the disposed ash on the ground water , 
wells would be constructed within the mine pit area and adj acent 
to it . Wells within the disposal area would be open below the 
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Figure 4:- 2  LOCATION O F  R ECOMM ENDED GROUNDWAT E R  MONITORING STATIONS 

bottom of the mine p it only ; those adj acent to ash disposal areas 
would be open at various depths . Th� number of wells , location , 
and depth of perforation would depend on local ground-water conditions . 

4 . 3 . 3 B io logical Systems 

Biological monitoring during operations would be conducted with 
emphasis on the development of p ost-mining plant communities and 
wildlife hab itat . Repopulation of the area by primary consumers 
(herbivores ) and species of higher trophic levels would also be 
monitored . Particular emphasis would be p laced on small mammals 
and songbirds due to their intermediate position in the food 
chain . Basically , the methods used in the f ield s tudy would also 
be used for biological monitoring ; the t imetable would be developed 
after mining and rehabilitation programs have begun . 

For aquatic sys tems , b iological monitoring would include water 
quality sampl ing at the water intake depth in Renner Bay . Plankton 
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and larval f ish studies would be conducted to determine the effect 
of the water intake on these taxa . Water quality monitoring of 
the Knife River has previously been described (Section 4 . 3 . 2 . 1 ) .  

4 . 4  �1it igat ion �1easures Related to the Soc iocultural Environment 

4 . 4 . 1 Soc ioeconomic Environment 

Several research studies have been undertaken by ANGCGC within the 
geographic area of the proposed plant to ident ify and plan mitigating 
measures for potentially sensitive areas o f  impact .  The soc ioeconomic 
charac terization was undertaken to specif ically identify the 
community fac ilities which would be affected by relocat ion of a 
large construction work force and the change from a predominantly 
agricultural economy to  one that contains a maj o r  industrial bas e .  
The information was given t o  the North Dako ta Legislature so that 
proper legislation could be enacted . 

The concept of a totally self-contained construct ion camp to house 
all cons truction workers was eliminated af ter discus s ions between 
ANGCGC and local Government planners . A desire to expand the 
local municipalities was expressed by local leaders . A mixed 
housing program was then adopted which assumes that 50 percent o f  
the work force relocating t o  the area cities and 20 percent residing 
in a cons truction camp ; 30 percent of the work f orce would be 
hired locally . The camp is designed to absorb work force peaks , 
single construc t ion workers ,  and cons truc t ion workers who return 
home on weekends .  

Persons resid ing on the 25 farmsteads to be affec ted by mining 
would be compensated . Surface leases require that surface owners 
be reimbursed for all damage to growing farm crops and other 
property result ing from mining operat ions . The North Dakota 
Surface Owner Pro tection Act (NDCC , Chapter 38-18)  further provides 
for compensation to surface owners for loss of agricul tural pro
duction as well as all farm buildings within 500 feet of any 
mining operat ions . The compensation would be calculated on a fair 
market value basis or based upon the cos t  of removal to an area 
that will no t come within 500 feet of mining . 

4 . 4 . 2 Cultural Environment 

A preliminary archaeological and historical assessment of the 
plant-mine s ite was conduc ted to ident ify the presence of any 
unknown sites .  To avoid one site of possible historical s ignif icance ,  
the layout o f  the plant has been shifted from its  orig inal location . 

More detailed studies o f  the mine s ites and produc t p ipeline route 
will be conduc ted as o utlined in Sect ion 2 . 4 . 3 .  Under Public 
Law 93-2 9 1  ( 1 974)  ANGCGC and Great Lakes mus t agree that should 
any employee discover evidence of possible scient ific , p rehistorical , 
historical , o r  archeological data that the North Dako ta 
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His toric Preservation Off icer will be no tif ied immediately in 
wr it ing giving the location and nature of the findings . Where 
appropriate,  the His toric Preservation Off icer may order delays 
and /or changes in the work to accomplish salvage .  

In addit ion , the following requirements are a part o f  the general 
conditions of Great Lakes ' contracts for pipeline cons truc tion 
( extracted) : 

a .  If fossil relics , artifacts , or other items of possible 
scientific , prehis torical , historical , or archaeological signif icance 
are unearthed during excavation operation by either company or 
contractor personnel , operations are to be halted and the appropriate 
company representative is to be no tif ied of the type of material 
discovered and its location . 

b .  The company repres entative wil l promp tly notify the 
State His toric Preservation Off icer of the material and its location . 

c .  Bef ore cons truction , Great Lakes will undertake a predictive 
study to determine areas of relative cultural resource po tential  
along the route .  Should cul tural resource materials be  unear thed , 
the contractors would go through the proper no tification procedures 
and move their excavating equ ipment to the clos es t area previously 
identif ied as having a low cultural resource potential . Excavation 
of the dis covery site would no t resume until clearance has been 
received . 

d .  The company representative shall not clear the dis covery 
site for excavation until c1earance� is received from the archaeological 
authority contacted or other responsib le Government agency . 

4 . 5  Governmental Permit Conditions 

4 . 5 . 1 North Dakota State Water Permit Conditions 

The North Dako ta S tate Water Commiss ion (SWC) attached a number of 
cond itions to ANGCGC ' s  cond itional water permit which would help 
lessen the impact of the proposed proj ect .  These cond itions are 
(extracted) : 

1 .  ANGCGC mus t  use the most environmentally acc.ep tab1e 
engineering and technological methods in the des ign of the gasifi
cat ion plant , and every effort shall be made to minimize evaporation 
and other wasteful uses of water . 

2 .  ANGCGC shall prepare a comprehensive environmental 
statement and analys is concerning water appropriations for the 
plant , incorporating a detailed impact sec tion . 

3 .  ANGCGC shall comply in the des ign and operat ing proc edures 
for its facilities with such orders as the SWC shall promulgate.  
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4 .  ANGCGC shall make availab le to North Dako ta distributors 
or users such gas or byproducts requested for use entirely within 
the State of North Dakota and as permiss ible by Federal regulation . 

5 .  ANGCGC shall consult and cooperate with and secure all 
necessary permits from all agenc ies of the State of North Dako ta 
having an interest in the usage of water and the effects of the 
applicant ' s  f acilit ies upon the environment , economy , and governmental 
units  within the State . 

6 .  ANGCGC shall meet periodically with the Leg islative 
Council Commit tee on Resources Development and the Governor ' s  Task 
Force on Coal Gasif ication to answer ques tions and provide information 
related to its proj ec t and related mat ters affecting water and the 
quality of lif e in North Dakota . 

7 .  ANGCGC shall be bound by all applicable State and Federal 
legislat ion and State regulations and orders now existing or 
hereinafter enacted , adopted , or promulgated . 

8 .  Mined or disturbed lands shall be returned to at least 
the level of agricultural product ivity that exis ted prior to 
mining or disturbanc e .  

9 .  N o  assignment , transfer , or sale o f  any par t of the 
water shall be �ade without prior SWC written approval .  

10 . ANGCGC shall provide metering devices to record the 
actual amounts of water diverted . 

1 1 .  Should the SWC or legislature provide for a water user ' s  
fee,  ANGCGC shall be subj ect to such f ees . 

1 2 .  Mining shall be in accordance with recommendations of 
the SWC with respect to the protect ion of exist ing ground-water 
supplies . 

13 . Upon termination of plant operations , all water supply 
and transmission fac ilities and their rights-of-way shall be 
conveyed to the State . 

4 . 5 . 2  Mercer County Rezoning Permit Condit ions 

The Mercer County Board of County Commissioners has at tached a 
number of st ipulations to  ANGCGC ' s  conditional use permit ,  during 
rezoning of the plant-mine site from agricultural to industrial 
uses , that would lessen the impacts of the proposed proj ec t .  The 
stipulations are as follows ( extrac ted) : 
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1 .  ANGCGC shall cons truc t its proposed gasif ication plant 
in two separate phases . The initial conditional use permit shall 
apply only to the first phase ;  the second phase will require an 
additional conditional use permit . 

2 .  Any right created by approval of the conditional use 
permit is created so lely in ANGCGC and canno t be ass igned excep t  
a s  approved b y  the Board . 

3 .  ANGCGC shall submit to the Boa�d an erosion and sediment 
control plan for the p 1antsite approved by the Mercer County Soil 
Conservation District Supervisors . 

4 .  ANGCGC shall comply with all requirements and recommendations 
of the eros ion and sediment control plan and shall employ accep ted 
conservation practices to reduce runof f and retain natural vegetation 
at the p1ants ite.  

5 .  Upon termination of  operations , ANGCGC shall reclaim and 
return the p1antsite to its orig inal condition. 

6 .  Approval of the conditional use permit does not imply 
that the Board authorizes obstruct ion of any sec tion line or 
section line road unless such obstruction is permitted by law.  

7 .  Prior to obs truction of any portion of  County Road 1 3 ,  
ANGCGC shall cons truct three new roads bounding the p1antsite on 
the east , south , and wes t section lines . Before obstructing any 
portion of County Road 1 4 ,  ANGCGC shall construct roads around all 
such obs tructions . 

8 .  ANGCGC shall construct an access road from the p1antsite 
to County Road 1 1 . ANGCGC shall reimburse Mercer County for the 
maintenance costs of this access road as well as Mercer County ' s  
portion of the reconstruction and maintenance costs for County 
Road 1 1  from the access road to State Highway 200 . The reimbursement 
shall be made annually until the Board deems that energy associated 
tax revenue is adequate for the County to  assume such costs . 

9 .  ANGCGC shall annually reimburse  Mercer County for costs 
for maintenance of county roads designated as construction haul 
roads . These haul roads shall be des ignated by the Board after 
consultation with ANGCGC . 

1 0 .  All annual reimbursement pursuant to Conditions No . 8 
and No . 9 shall be  due Octob er 1 of each year . 

1 1 .  Before construct ion of any deepwe11 waste  disposal 
facility , ANGCGC shall submit to the Board a copy of the permit 
issued by the State Department of Health and provide the Board 
with any inf ormation it deems necessary . 
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1 2 .  ANGCGC shall neither draw or utilize ground water from 
underlying or adj acent aqu if ers following completion of the wat er 
pipeline and the s tart of water divers ion from Garrison Reservoir .  

1 3 .  ANGCGC shall provide the Board with a detailed repor t 
outl ining the ef fects of the proposed gasif ication plant on area 
ground water quantity and qual ity in general , and underlying 
aquifers spec if ically . 

1 4 .  ANGCGC shall make all reasonable ef forts to avo id damage 
to the water supply and quality of Merc er County . ANGCGC shall be 
l iable for any valid claim of damage due to d is rup ted or diminished 
water supplies or deteriorating water qual ity resulting from their 
proj ec t and shall restore ground water quantity and quality to 
l evels exis t ing prior to cons truc t ion of the plant . 

1 5 . ANGCGC shall provide vehicles , equipment , and procedures 
to cope with f ires , explos ions , chemical spills , or o ther calamaties 
occuring at the plant and shal l have sole respons ibility for 
dealing with such occurrenc es . 

1 6 .  ANGCGC shall submit to the Board a report outlining 
ANGCGC ' s plan to comp ly with Condition No . 1 5 .  

1 7 . ANGCGC shall permit free access t o  the plantsite to the 
county land use adminis trator or o ther representative of the 
Board . Such access shall be permitted at  such t imes and under 
such c ircumstances so as no t to create a saf ety r isk or to violate 
any of ANGCGC ' s  contractual s ecrecy ob ligations . 

1 8 .  Upon reques t o f  the Board , ANGCGC shall report to the 
Board regarding ANGCGC ' s  complianc e with State and F ed eral l eg islation 
and regulations . 

1 9 . ANGCGC shall f ile  with the Board a plan for f inancing 
the plant pollution control facilities . Such plan shall include 
Merc er County as one of the entities through which such pollution 
control facilities may be f inanc ed . 

20 . Upon ANGCGC ' s  failure to comply with any condit ions 
attached to the conditional use p ermit , Mercer County shall have 
available  to it all civil and criminal enf orcement provisions and 
remedies under North Dakota law or the Mercer County Zoning Ord inanc e .  

2 1 .  ANGCGC shall submit t o  the Board a copy o f  the Certif icate 
of S it e  Compatib il ity for the plant as obtained from the North Dakota 
Public S ervice Commission and a copy of the P ermit to Construc t as 
obtained from the North Dako ta State Department of Health . 
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4 . 5 . 3  u . s .  Fish and Wildlif e  Service Cond it ions to 
Corps of Engineers Permits 

At least two stream crossings of the product pipeline , the Missouri 
River and Red River of the North , will require Corps of Engineer 
Section 1 0  and /or Section 404 permits . Under the Fish and Wildlife 
Coordina tion Act ( 48 Stat . 401 , as amend ed) , the U . S .  Fish and 
Wildlife Service (FWS ) is charged with eva luat ing impac ts to f ish 
and wildlif e result ing from act ions related to the permit app lication 
and recommending mitigat ing permit conditions to the Corps of 
Engineers . 

Specif ic stipulat ions and recommendat ions are no t possible until 
s ite spec if ic app lica tions are made by Great Lakes , and the FWS 
conducts site specif ic reviews . However , in general ,  the FWS 
would dis courage rout ing the pipeline through brushy draws leading 
to s tream banks . They would also sugges t that the route avoid or 
minimize damage to s tands of r iparian vegetation . In add ition , 
the FWS would reques t that dis turbed vegetat ion be res tored and 
that spoil materials be handled and disposed in a manner minimiz ing 
siltation. Normally , the FWS would sugges t that the work be done 
during months of low water flows ; the spec if ic timing of the work 
could be s ignif icant if f ish spawning or migration considerat ions 
exis t .  

Similarly , i t  is likely that Section 404 permits would be requ ired 
from the Corps before some of the wetlands on the plant-mine s ite 
and product pipeline route can be dis turbed . Again , the FWS would 
be required to review each applicat ion site by site and make 
recommendat ions . In general , the FWS would reques t that trenched 
wetlands be replugged and , if porous mater ials are encountered 
during trenching , the bottom sealed . The bas in contour would need 
to be genera lly res tored . The FWS would reques t that the work be 
done dur ing dry periods and , where pos sible , the ponds not be 
drained . They would also sugges t st ipulat ions for trenching and 
spo il handling when working in s tanding water . Where the wet lands 
would be des troyed , the FWS would suggest rep lacement measures . 
Onsite coordination during construct ion could relieve many potent ial 
prob lems . 
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U N AVOI DA B L E  A DV E RS E 

E F F E C T S 





5 .  Unavoidable Adverse Effects 

This chapter d iscusses the adverse effects which would o ccur as a 
result of the proposed ac tion that cannot be avoided or suf ficiently 
mitigated . These ef fects  can occur both in the vicinity of the 
plantsites and mine , and in the gas service area where the product 
gas would be consumed . 

5 . 1  Adverse Impacts to the Physical Environment 

5 . 1 . 1 Air 

Consumption of oxygen by the ANGCGC gasif ication facility would be 
about 6 , 000 tpd .  The operation o f  the plant would simultaneously 
produce 1 . 3  tons of C02 per ton of oxygen . There are indicat ions 
C02 concentrations in the atmosphere are increasing slightly and 
the scientific community has suggested that such an increase may 
ultimately affect the climate . 

Visibility would be reduced by emissions from the ANGCGC gasification 
plant and Basin Electric powerplant stacks . This may result in 
decreased visibility at Lake Sakakawea . 

Air quality would be degraded . Construction and mining activity 
would degrade air quality by emissions from engines , bo ilers , 
heater s ,  etc . ,  and dus t arising from roads and mining s ites , as 
well as movement o f  surface vehicles . Emissions from gasoline
and diesel-powered equipment would include particulates , SOx , CO , 
hydrocarbons , and NOx . Acc idental coal fires could add vapors and 
particles to the atmo sphere .  

The largest source of air quality degradat ion would be emissions 
from operation of the gasification plant and p owerplant . Emissions 
from the two plants would equal 1 44 , 8 1 6  Ibs . NOx ' 35 1 , 7 68 Ibs . S 02 , 
and 1 6 , 536  Ibs . TSP per day . 

The trace elements and radioactive mater ials in the coal not 
trapped in the ash or removal systems would be emitted into the 
atmosphere . 

Additional population in the area would increase the number o f  
vehicles , residences , businesses , etc . , in the region which would 
in turn locally increase the pollutants in the air . 

Odors and no ise would increase in the immediate vicinity o f  the 
plant ; noise from blast ing would disturb nearby residences during 
evening hour s .  

Gas produced in the ANGCGC p lant would enter present pipeline 
systems and could encourage increased consumption due to expectat ions 



that the proj ec t increases the total available supply rather than 
j ust  keeping even wi th existing residential commitments . In this 
case , the maj or unavoidable impact would be an increase in the 
consumption of free oxygen and the related generation of C02 . 

5 . 1 . 2  Water 

Water removed from the Missouri River system for this proj ec t 
could not be used for any o ther purpose for the life of the plant . 
ANGCGC has a permi t to withdraw 1 7 , 000 acre-feet of water per 
year , thus the annual loss of electrical generat ing capac ity would 
be about 8 million kilowatt-hours (1 MW) . 

In the mining areas , surface disturbances present potential runoff  
problems which could increase sedimentation and mineralization in 
surface waters.  Construc tion and mining ac tivities would al ter 
topography and land surface characteristics . This activity would 
lower runo ff into area streams and thus their f low, and may alter 
some of the drainage patterns of the area. Emissions returning to 
the surface could contaminate surface waters . 

The p lacement and operation of the wa ter intake in Renner Bay may 
cause local increases in turbidity . Entrapment of fish and other 
aquatic organisms would occur in low-water years . Such impac ts are 
unavoidable with the best exis ting technology . 

The quant ity o f  ground water in the vicinity of the plants and 
mines would be  decreased by dewatering , interrup tion of flow, and 
destruction of the lignite aquif er and perched waters . Wells in 
the vicinity may be lowered . 

Ground-water quality could also be affected . Contaminat ion o f  
shallow aquifers adj acent t o  the mine could result over the long 
term from leaching of the ash and sludge buried under reclaimed 
soil . Chemicals no t readily available before mining could become 
available after reclamation because o f  the increased soil permeability 
after the overburden is replaced in a heterogeneous , uns tratified 
condition . Leached water from the mine p it areas may infiltrate 
shallow aquifers increas ing TDS .  

5 . 1 . 3  Land 

Coal mining ac tivities would dis turb about 500 acres o f  land 
surface each year . Land would be reclaimed at about the same 
rate; however , about 1 , 500 to 2 , 500 acres would be ungraded and 
dis turbed at any one time . In addition,  the gas if ication plant 
and related fac ilities would disturb about 535 acres for the life 
of the plant . Thus ,  about 14 , 000 acres would be dis turbed over 
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the life o f  the plant with attendant increased dus t  levels , decreased 
water quality , and reduc tions in the flora , fauna , and aes thetics 
o f  the area . The success o f  reclamation would determine the 
permanence of these impacts . 

The soil s tratification would be disrupted and the productivity o f  
the reclaimed land may b e  reduced a s  less fertile soils are brought 
to the surface.  Topsoil that is s tockp iled for any length of time 
could become biologically sterile further reducing productivity 
until  microorganisms became reestablished . Soil eros ion would be 
increased until such t ime as sufficient vegetative cover is reest ablished . 

The inf lux o f  persons with their families to cons truc t and operate 
the mines and plants would s ignificantly increase the s ize of 
urban areas and the resultant impacts on land areas . Land would 
be needed for schools , roads , commercial buildings , homes , utilities , 
parks , governmental services , transportation , and communication 
fac ilities , etc .  Since the lands to be converted have yet to be 
defined , there is no way to measure the impac t ,  but whatever the 
present use of the land , open space and agricultural p otential 
would be los t .  

Upon termination and abandonment o f  the proposed facilities , they 
may be disassembled . Facility dismantling would have impac ts 
s imilar to the original site preparation and construc tion activities � 

5 . 2 Adverse Impacts on the Biological Environment 

5 . 2 . 1 Flora 

The maj or impact on the flora would occur on the land areas 
disturbed by the mining , the plant , and related facilities . Mined 
lands would be reclaimed primarily for agricultural uses resulting 
in a net loss o f  native prairie ; any land reclaimed to native 
vegetation would take decades to es tablish i tself to predis turbance 
dens ities . Native wetland and woodland areas would be permanently 
los t .  

Although few s tudies have been done on the long-term effects of 
low-level emissions from coal-burning industrial facilities , 
certain pollutants such as S02 ' N02 , and heavy metals have caused 
v is ible and measurable effects to the surrounding flora . Res istance 
among plant species varies considerably and the magnitude of t he 
impact is unpredic tab le .  

5 . 2 . 2 Fauna 

Wildlife would be greatly affected in the areas of the p lant and 
mine by the destruction of vegetation and subsequent disrup tion o f  
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food chains , and from the presence of a large industrial complex . 
Indigenous wildlife would be displaced from activity areas during 
operations ; this will result in a reduction in populations until 
reclamation is completed . Reclamation would probably be directed 
toward agricul tural uses and populations of wildlife species 
dependent on native ecosystems would be permanently reduced . 

There is a possibility o f  faunal impacts outside of the immediate 
vic inity of the plant and mine from airborne emiss ions . Various 
trace elements (e . g . , fluoride and mercury ) can affect the health 
of mammals when consumed via vegetation or o ther animals . The 
impacts of such elements  on animals is poorly understood . 

Increased demand for outdoor recreation would affect deer , waterfowl , 
upland game , and fishery resources . The impac t  o f  increased 
hunting and fishing on these animals would be unavo idable , but 
whether or not it would be adverse would depend on whether or not 
harves t  o f  any species exceeded the b iological surplus of that 
species . 

5 . 2 . 3  Aquatic Ecosystems 

The maj or impacts on aquat ic ecosystems would be from product 
p ip eline cons truction across s treams , potho les , and impoundments .  
Silt-loading during stream crossings would temporarily affec t the 
aquatic bio ta by reduc ing both the kinds and numbers o f  organisms 
present , limiting macroinvertebrate hab i tat , and reduc ing the 
primary produc tivity of the ecosystem .  Similar impac ts could 
result from surface wa ter runof f  from t�� p lant nonp rocess areas 
and the mine . Operation of the water intake could entrap fish and 
o ther bio ta , particularly during low-water years . 

The main impac t  o f  the proj ec t  on the Missouri River system would 
be the removal of wa ter and an immeasurable increase in salinity 
downstream. No return of hazardous effluents would accrue to the 
stream except in case o f  acc idental discharge . Domes tic water and 
sewage requirements and urban runof f  would increase . No impacts 
to the downs tream biota are expected . 

5 . 3  Adverse Impact s  on the Soc ioeconomic and Sociocultural 
Environments  

5 . 3 . 1 Socioeconomic Conditions 

The population wi thin a 30-mile radius o f  the gas ification and 
power plantsites would be  unavoidably affected by the influx o f  
the construction and operations related population . The to tal 
impac t  area population is expected to increase by 6 , 194 people by 
1 980 , 6 , 1 3 1  by 1 984 , and to reach 4 ,.743 p ersons by 1 98 8 ,  due only 

5-4 



to the ANGCGC and Basin Elect ric proj ect s .  The magnitude o f  this 
increase and decline in population would result in adverse impacts 
on the existing soc ial conditions . 

The cost o f  local government could require increased long-term 
debt to finance expansion o f  facili ties . Once construct ion is 
completed and the plant and mine begin operation , the various 
coal severance and conversion taxes should provide enough monies 
to help repay the debt s .  Those persons who have limited ability to 
profit from construction or operat ions , and those on fixed incomes , 
would suffer from inflationary cost increases . 

Educat ional and medical facilities , housing , and recreat ional and 
o ther social facilities could be overcrowded and stressed by the 
increa sed populat ion . Physical infrastructures such as utilities , 
transportat ion , and communicat ion sys tems would also be taxed by 
the rap id influx of persons . Due to the magnitude of the populat ion 
influx , essential government services are apt to be inadequate 
because of the t ime lag between the creation of demand and the 
availability o f  tax revenues to construct fac ilities and provide 
the services . 

5 . 3 . 2  Sociocultural Condit ions 

Unknown archaeolo gical and paleontological resources located at 
the plant-mine site or product p ipeline route may be destroyed and 
lost to mankind . Even if they were located and salvaged , they 
would be altered and some aspec ts o f  the site lost to future study . 
Construct ion and operation o f  the proposed facilities in an area 
completely devoid of any industrial facilities would change the 
natural charact er of the landscape . 
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6 .  The Relationship Between Local Short-Term Uses of  Man ' s 
Environment and the Maintenance and Enhancement of  Long-Term 
Productivity 

6 . 1 Coal 

The proposed coal gasification facility would require about 
2 7 0 , 000 tons of lignite per week or about 351 million tons over 
the proj ected 25-year life of the p lant . About 200, 000 tons/week 
are used for direct conversion to SNG ; the remainder would be 
burned in the Basin Elec tric p owerplant . This coal consumption 
would be a short-term use of resources in that it could not be 
recons t i tuted or used for any alternat ive process . This short
term use of the resource must  be related to its long-term value if 
not used at the present t ime . The short-term benefit of the use 
o f  the coal now would be the production o f  250  MMcf/day o f  natural 
gas -- for a period of at least  25 years . For the 25-year period 
this would amount to 2 . 28 Tcf o f  gas , or more than 2 quadrillion 
Btu ' s  o f  energy . This is equivalent to  3 7 7  million barrels o f  
oil . 

The long-term benefits o f  not using the coal are : ( 1 )  it  avoids 
the environmental and social impacts  that would be assoc iated with 
the const ruction and operation of the plant , and ( 2 )  it  p reserves 
the coal as a resource that could be developed at some future 
date. Future development has the potential advantage that new 
technologies could be developed with higher conversion efficienc ies . 

6 . 2 Water 

The use of 1 7 , 000 acre-feet o f  water annually would const itute the 
temporary use o f  a resource . Only about 1 5  percent , or about 
2 , 550 acre-fee t ,  is actually consumed annually ; the remainder 
would be returned to the natural hydrologic cycle as water vapo r .  
The use o f  the water would not reduce the world supply , b u t  would 
preclude its use in the Missouri River Basin during the life of 
the plant , such as for the generat ion of abou t  8 million kilowatt
hours ( 1  MW) of hydroelectric power annually .  Upon terminat ion of 
the water service contract ,  the water would become ava ilable for 
irrigation or industrial uses depending upon the laws and regulations 
in effect at the t ime . 

Mining activities would des troy a l ignite aquifer in the area with 
a possible resultant water level drop in wells adj acent to  the 
mine. The aquifer cannot be restored ; thus , the short- term use o f  
the coal would preempt the long-term u s e  of  water from the aquifer 
for rural agricultural purposes . 



1 -
Over 1 6  million tons o f  ash would be deposited in the mined-out 
area and some leaching into nearby aquifers could possibly occur . 
If such leaching did o ccur , the use of water from affected aquifers 
for domest ic purposes would also be preemp ted for the foreseeable 
future . 

6 . 3 Oxygen 

Large quantities o f  oxygen would be consumed in producing gas ,  
operating various support systems , and burning the SNG in the 
service area . The use of the oxygen is short-term and most of i t  
would likely b e  recycled from CO2 t o  oxygen by natural processes 
and returned to atmosphere . 

6 . 4  Atmosphere 

The atmosphere would be the source of oxygen used in producing the 
SNG and burning it in the service area , and a s ink for deposition 
of emissions from bo th processes . As a recep tacle for emissions , 
the atmosphere would receive varying quantities o f  CO2 water 
vapor ,  S02 , N02 , trace metals , and particulates .  Except for C02 , 
which should eventually be recycled by photosynthesis , these 
emissions are expected to oxidize or combine with water and settle 
to earth . The emissions would cause a short-term local deterioration 
of atmospheric quality but should no t preempt its long-term use . 
However ,  the long-term effects  o f  large quantities o f  emissions on 
the atmosphere are not well understood . 

6 . 5 Land 

About 1 4 , 000 acres o f  land would be dis turbed by the p roposed 
proj ect .  The use of the land is short-term , but even with successful 
reclamation there would be long-term changes in land use . Approximately 
5 , 200 acres o f  natural prairie , 97  acres o f  natural wet land , and 
46 acres of natural woodland would be los t .  Much o f  the prairie 
would be converted to agricultural use ; thus , only a small fraction 
would ever return to seminatural prairie , even in the long-term. 
There would also be a long-term disruption o f  so il structure o f  
the mine area . Whether or not there would be an associated long-
term impac t  on soil productivity would depend on reclamation 
success .  

6 . 6  Economic and Soc ial Aspects 

The economic aspects of cons truction and operation o f  the gasification 
facility would be local and short-term. The impacts on social 
aspects could be longer last ing . The population increase in an 
essentially rural area for a period o f  at least 25  years could 
leave permanent changes in the existing social environment ,  even 
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after termination of the plant and the outmigration o f  persons 
associated with i t .  Whether or no t these changes are adverse 
depends on the ability and desire of local citizenry and institut ions 
to adapt to changes of these magnitudes . 

6 . 7 Bio ta 

Some adverse impacts would occur to the flora and fauna on the 
land used for the gasification plant and mine. What the long-term 
impacts would be cannot be prec isely p redicted because they would 
depend on how the land is reclaimed . Current trends in rec lamation 
in North Dakota are to restore the land to agricultural uses , thus 
there would be a long-term loss of native prairie and wetland 
plant communities and the obligate wildlife associated with these 
communities . Animals and plants associated with agricultural 
areas would l ikely increase proportionately . The long-term effect 
on plants and animals assoc iated with wetlands and woodlands would 
depend on the acreage of these hab itat types established during 
reclamat ion , and that is no t known at this time . 

6 . 8  Cultural Resources 

Some archaeological and his torical sites may be des troyed on the land 
used for the gasif ication plant , mine , and associated facilities . 
Although these s i tes would be salvaged , some information would be los t 
that might be  obtained by advanced techniques yet to be developed . 
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7 .  Irreversible and Irretrievable Commitment o f  Resources 

7 . 1  Coal 

About 3 5 1  million tons of lignite would be mined and totally and 
irretriebab1y consumed by the gasificat ion plant or sold . This 
amounts to about 37 percent of the 947 million tons of currently 
recoverable lignite near the p lant-mine site . Additional coal 
losses may occur if Federal coal within the propo sed mining area 
is not mined . Commercially valuable byproducts  would also be 
irretrievably consumed in their market area . 

7 . 2  Land and Ecosystems 

About 1 4 , 000 acres of land surface would be altered for the mining 
and gasification plant . Even if the land was successfully reclaimed , 
there would be a loss o f  at least a significant portion o f  the 
prairie ecosystem and its associated wildlife . It is also possible 
that other irreversible damage could occur to the land , soils , and 
biota . 

7 . 3  Water 

Some irreversible damage could occur to ground waters if waste 
materials were to leach into underground aquifers from the burial 
of ash and other material in the mine overburden .  Ground water 
within the mined and reclaimed lands would be irretrievably lost 
to future use . One small lignite aquifer would be  irretrievablY 
lost . 

7 . 4  Oxygen 

Some atmospheric oxygen would be consumed by the gasificat ion 
plant and by burning the SNG in the service area . The degree that 
this consumption represent s an irretriebab1y loss  is not known . 

7 . 5  Building and Process Materials 

Many o f  the building materials used for the gasif ication fac ilities 
would be irretrievably los t .  The lumber products would deteriorate 
by the end of the proj ect and have to be discarded . Some metal 
components would be salvaged if it is economical to do so . Cement 
s tructures would be irreversibly committed as would such items as 
glass , ceramics , paving material , paint , wiring , and insulat ion . 
Even if the facilities had some further use after the life o f  the 
plant , the mater ials used in their construc tion would be irretrievably 
committed . 

Process materials used during operation o f  the facilities would also 
be irretrievably committed . The change in physical or chemical 
form of many process additives (chemical catalysts , etc . ) would be 



irreversible . Petroleum products used for the operation and 
maintenance o f  mechan ical equipment would also be irretriebably 
commi tted to this proj ec t .  

7 . 6 Labor 

The labor required to construc t and operate the fac ilities would 
be lost to other uses while construction and/or operation is in 
progress .  Construction and operation o f  the plant and mine alone 
would require about 3 2 , 800 man-years of labor .  

7 . 7  Capital 

The f inancial resources (over $ 1. billion) necessary to construc t 
and operate  the gasification facilities would be irreversibly 
committed .  However , revenues generated by the plant should more 
than o ffset costs . The capital gains could then be used for other 
purposes . 

7 . 8  Services 

Construct ion and operat ion of the gasification facilities would 
require many governmental , utility , commercial , and transportation 
services . The labor and capital required to provide these services 
would be lost to use for o ther purposes at the same time . 

7 . 9  Archeological and Paleontological Art ifacts 

Unknown archeological and paleontological art i fac ts  that l ie 
beneath the land surface which would be,: disturbed by the proposed 
proj ec t may be destroyed before they are recognized as being o f  
historical value and c ould b e  irretrievably lost . Artifacts  at 
the eight known si tes would be avoided or salvaged . Even if  
artifacts  are  salvaged , disturbance of  the site p recludes future 
study with advanced techniques and const itutes an irreversible 
c ommi tmen t . 

7 . 1 0 Cultural Values 

Traditional cultural and social values of an historically rural 
and sparsely populated environment would likely be lost , o r  
severely altered , because o f  the rapid inflUx o f  people and capital 
into the area . 
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8 .  Alternatives to the Proposed Proj ec t 

The following discussions center on four areas of alternat ives . 
The f irst  rela tes to the alternative gas sources , des igns , and 
processes available and cons idered by ANGCGC . Second are the 
siting alternatives s tudied by ANGCGC . The third group of alternatives 
concerns alternative uses of the resources that would be commit ted 
to the proposed proj ect .  The last category relates to other 
possible sources of energy to supply the future energy needs o f  
the Nation . 

8 . 1 ANGCGC ' s  Des ign and Source Alternatives 

8 . 1 . 1 No Proj ect 

If production of the SNG from coal is no t pursued , Michigan
Wiscons in might not be able to supply the long-term gas needs of 
its residential and indus tr ial customers . Regionally and nationally , 
this would further strain already insufficient energy supplies .  
The resultant impact would either be  the use  o f  environmentally 
less des irable fuels , or in the case of some existing indus tries , 
curtailment o f  operations and the socioeconomic consequences of 
unemployment . Even if low sulfur fuel oil  were available as a 
substitute for gas ,  such use would substantially increase sulfur 
emiss ions in the Michigan-Wiscons in market area . 

Wi thout development of the propo sed coal gasif ication proj ec t ,  the 
physical and biological impacts discussed in Chapters 3 and 5 
would not occur . If  there were no other large scale indus trial 
proj ects in the area , the population would probably decrease 
slowly and the communi ty structure would likely remain rural and 
sparsely populated . However , it is probable that some coa1-
related development will take place ; thus , many of the imp acts 
dis cus sed in Chapters 3 and 5 will occur in varying degrees . 

8 . 1 . 2  Al ternative Sources of Gas 

8 . 1 . 2 . 1  Importation 

Gas could be imported into t he United States either as p ip eline natural 
gas or as l iquid natural gas at the expense of a further decline in the 
United S tates b alance of payments .  Natural p ipeline gas is presently 
imported into the United States from Canada and Mexico . In 1 9 7 2 ,  1 . 0  Tcf 
were imported , via p ipelines , from Canada . while 8 MMcf came from l1exico . 
There may be some prospect o f  increased import . }lexico has a relatively 
small proven natural gas b ase and a policy o f  energy self-sufficiency 
which indicates that an adequate supply of new gas might not be available 
for export . Present Michigan-Wisconsin gas contracts with Mexi

'
co expire 

in 1 982 thus creat ing the po ssibility that if no new supplies are 



released for expor t ,  natural gas imports from that country by 
Michigan-Wis consin could cease .  

Based on actions by  the Canadian Nat ional Energy Board (NEB) , it  
appears that future increases in natural gas imports from Canada 
may also be limited . In November 1 9 7 1 , the NEB rej ec ted three 
license applications to export 2 . 7  Tcf of gas to the United States 
over a 1 5- to 20-y�ar period . In add ition , the Canad ian Petroleum 
Association reported in 1 9 7 3  that proven marketable res erves of 
natural gas experienced their f irs t decl ine since 1954 . These 
reserves dropped 4 . 5  percent , or 2 . 5  Tcf . 

The impac ts of pipelines carrying gas from Canada and Mexico would 
be essentially the same as those discussed for the produc t pipeline 
in this statement . 

Liquif ied na tural gas (LNG) is the o ther maj or potent ial source of 
gas imports . Plans are being made by the gas industry for base
load LNG imports under long-t erm contrac ts . Large scale shipping 
of LNG is a relatively new industry and the United States does not 
yet have facilities for receiving baseload shipments . The FPC 
recently approved two proj ec ts which together would deliver more 
than 1 MHcf/day of LNG . Various proj ections of LNG imports to 
1 985 (48) are : 

Federal Power Commis sion 
Department of Int erior 
Nat ional Petro leum Council 

1 9 7 5  

0 . 3  
0 . 5  
0 . 24 

2 . 0  
0 . 9  
2 . 28 

3 . 0  
1 . 6  
4 . 1 1  

American Natural Resources is examining several possible locat ions 
for a LNG terminal ; however , the need for LNG would be in add ition 
t o ,  not in place of , SNG from coal . The United States balance of 
payments would suffer as a result of extensive LNG impor ts . In 
addition , United States capital may be required for cons truc t ion 
of f oreign liquif ication p lants . Further def icits could result 
from the purchas e of tankers from a foreign source or the use of 
foreign tankers . The cos t of the gas itself wil l ,  however , probably 
have the greates t  influence on balance of payments . It is es t imated 
that the f . o . b .  price of gas would be $ 1 . 30 to $ 2 . 30/Mcf . Impor t ing 
1 Tcf could , therefore , result in a cash outflow of $ 1 . 3  to $ 2 . 3  
billion (48) . 

Environmental impacts in the Uni ted States of LNG importation 
would largely be those of tankers , terminals , and regasification 
facilities , and transportation of the gas . The chance exists that 
a tanker might be involved in a collis ion or o ther mishap , but 
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several studies have shown that the LNG would l ikely vaporize and 
es cape into the air . An open flame could igni te the flammable 
gas-air mixture escaping from a rup ture , however . 

Fac ilities would be required to transfer the LNG from the tankers , 
store it , and regasify it for p ipeline transport . Trans fer methods 
for two proposed fac ilities (Cove Point , Maryland and Savannah , 
Georgia) would involve initial dredg ing , and possibly continued 
dredging , and result in increased turb idity of the water and dis
rup tion of marine organisms , particularly bo ttom-dwelling organisms . 

Regasification plants use natural gas heaters or water to regas ify 
the LNG , so very few po llutants are released into the air or 
water . Plants using water would lower its temperature about 5-
150 F between intake and return . However , these p lants could be 
combined with heat-producing p lants to minimize the ef fect of both 
on wa ter temperatures . 

The potential for f ire or explos ion is always present during the 
transportation , transfer , or s torage of LNG . Pipelines would be 
needed for transport and their impacts would be s imilar to those 
of the produc t p ipeline associated with the proposed gas if icat ion 
p lan t .  

8 . 1 . 2 . 2  Domes tic Supplies 

The Amer ican Natural Resources Company has attemp ted to purchase 
new reserves in the United States , is active in the Arc tic Gas 
proj ec t ,  and has expanded their own efforts to exp lore for and 
produce new reserves in the lower 48 states , including offshore 
reserves . ANR of fic ials have said that they f ind it hard to 
purchase new supplies from indep endent producers because of the 
price advantage intrastate purchasers can of fer over the inters tate 
price . New system reserves and the Arctic Gas project are not 
expected to keep pace with the decline in production from old  
reserves and an anticipated drop in p ipeline gas deliveries from 
Canada of 158  MMcf in 1 98 1 . 

There are no uncommitted reserves of any magnitude available to 
ANR from within the area covered by their sys tem.  Also , there is 
no assurance that reserves of any subs tantial nature will be 
available in the near term which would be a viab le alternative to 
the propo sed proj ec t .  The net contribution to ANR gas supplies 
from expanded exp loration and drilling activities has not been 
s ignif icant to dat e .  

The environmental impacts o f  increas ing domestic supplies are 
those associated with road-building , drilling and produc tion 
facilities , and the construc tion of p ipelines to deliver the new 
gas to exis ting transmission systems . 
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8 . 1 . 2 . 3  Liquid Hydrocarbon Gasification 

Synthetic natural gas (SNG)  can be produced from various petroleum 
feedstocks , notably naphtha , crude oil , and methanol .  Processes 
being developed include ( 1 )  thermal cracking in steam , ( 2 )  thermal 
cracking in hydrogen-rich atmosphere , ( 3 )  catalytic cracking in 
steam, and ' ( 4 )  partial oxidation . Potent ial commercial processes 
involve gas ification of naphtha ; one process developed by the 
British Gas Counc il (catalytic-rich gas )  operates at 93 to 95 percent 
thermal efficiency . The general process of converting liquid 
hydrocarbons to SNG is s imilar to that for the gas ifica t ion o f  
coal except desulfurization occurs firs t .  

Some o f  the liquid hydrocarbons required for use in these SNG 
conversion pro cesses are used by the petrochemical industry and 
are not currently available for gasifica tion in the quantities 
needed . In 1 9 7 3 , nearly all the industrial-chemical naphtha was 
used as feedsto ck in olefin manufacture (49) . In recent  years 
this usage has substantially increased in response to the expec ted 
short supply of natural gas l iquids . For example , 1 2 . 1 percent o f  
ethyl ene manufacture i n  1 9 7 1  utilized this feedstock compared to 
1 8 . 7 percent in 1 9 7 3 .  Since petroleum refining in the United S tates 
is being orient ed increasingly toward gasoline output , the resul ting 
naphtha production has decreased considerab ly . 

Oil gasification depends upon a crude oil feedstock,  which is 
already in short supply in the United S tates . In 1 9 73 , the United States 
refining capaci ty was 690 . 1 million tons /year while the ever 
increasing rate of consumption was 829 . 3 million tons /year (50) . 
From 1 970-73 , all imports have increased from 1 2 . 1 percent to 
26 . 1  percent of annual consump tion . Annual imports increased 
26 . 9  p ercent in 1 97 1 , 3 1 . 9  percent in 1 97 2 , and 46 . 4  percent in 
1 9 7 3 . Besides the quest ion of reliab ility of foreign supply, use 
of foreign crude is no t in conformance with the goals of energy 
independence . 

The environmental impact o f  liquid hydro carbon pro cesses would be 
those o f  extrac tion and transportation o f  crude oil , the conversion 
processes , and transportation of p roduct gas . Inasmuch as supplies 
o f  crude o il would be imported , the environmental impac ts are 
likely to be those o f  importing oil .  Transportation o f  the product 
gas would cause impacts essentially the same as those o f  the 
proposed produc t p ipeline . Because coal-to-gas and liquid hydro
carbon-to-gas plants would be s imilar in mos t  respects (bo ilers , 
gas scrubbers , etc . ) ,  the environmental impacts would be s imilar 
in nature . However , the intensity of the impacts of liquid hydro
carbon-to-gas plants  would be less than coal gasification plants 
because they have a higher thermal efficiency than coal-based 
plants and would be relatively free of ash , char , and particulates . 
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After the SNG is removed , there remains solids and/or l iquids that 
represent additional fuel supplies and/or waste .  

8 . 1 . 2 . 4  Nuclear S t imulation 

Nuclear s t imulation is an experimental method of frac turing low 
permeability gas reservoirs o therwise incapable of sustaining 
commerc ial  production . I t  has the p otential to add s ignificant ly 
to United S tates recoverable gas reserves .  ERDA is conducting 
research and development o f  underground nuclear explosions to  
recover natural gas locked in  t ight geological formations . Most  
reserves amenab le to nuclear s t imulation lie in  thick , deep reservoirs 
in the Rocky Mountain Region . 

The low permeabi lity and heterogeneity o f  the reservoir rock in 
the Rocky Mountain basin require tremendous fractures over vertical 
intervals of 2 , 000 to 4 , 000 feet thick to provide adequate productivity . 
Two techniques are poten tially capable of creating the underground 
fracture sys tems needed : ( 1 )  multip le nuclear exp los ive fracturing , 
and ( 2 )  massive hydraulic fracturing . Both systems are s till in 
the experimental stage to  determine if adequate and sustained gas 
production can be achieved ( 48 ) . 

Assuming experimental success , commercial development could begin 
by t he late 1 9 70 ' s o r  early 1 9 80 ' s .  A s cenario developed by the 
Lawrence Radiation Laboratory predicts that 80 wells/year could be  
deve loped by  1 980 r�sulting in the production of 600 Bcf /year by 
that t ime . Favorable conditions might allow development of 
100 wells/year beginning in 1 9 8 1 . This  would result in p roduct ion 
of 1 . 50 Tcf /year ( 4 . 35 Bcf /day ) by 1 985 . 

Environmental effects of nuclear s t imulation are those related to 
radioact ivity and seismic disturbance , p r imarily subsurface but 
with some surface seismic disturbance . The chance o f  above ground 
contamination and disturbance is considered extremely unl ikely . 
Most radioact ivity remains underground , trapped in resolidif ied 
rock. Water produced with the gas from nuclear s t imulated wells 
contains small amounts of tritium . Methods of d isposal of this 
contaminant are being developed . Gas production from the wells 
can be delayed unti l  the short-lived radionucl ides decay .  The 
first gas from the wells contains high C02 levels ,  but af ter 
production of a few chimney volume s ,  the gas composition is 
essentially the same as that from conventional wells . 

Ground mot ion following the underground explos ion is  predictable ; 
hence , damage to existing ground structures can be minimized . I t  
has been sugges ted that residual s tress from a number o f  detonations 
might accumulate and present an earthquake hazard not present in a 
s ingle exp losion . Data from seismic wave generation and s t imulated 
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fault motion at the Nevada Test Site indicate that the cumulative 
effect from many explosions is to reduce ambient stress levels 
rather than to increase them. Also , a recent series of high
precision geodolite measurements indicates that the residual 
stra in field around a single explosion s ite tends to relax with 
time . 

8 . 1 . 3  Alt ernative Designs , Processes , and Operations 

8 . 1 . 3 . 1  Other Coal Gasif ica tion Processes 

Presently , commerc ially proven technology for coal gasification 
has been demons trated by Lurgi ,  Koppers-To tzek , and Winkler 
processes . ANGCGC selected the Lurgi process after detailed 
reliability ,  economic , and engineering studies o f  the three 
processes . 

The Koppers-Totzek (K-T) process was developed in 1 948 in cooperation 
with a German company . There are 1 6  K-T plants operating around 
the world , but none in the Uni ted States . The K-T process employs 
.the partial oxidation of pulverized coal in suspens ion with oxygen 
and stearn. A two-headed gas ifier is capab le of gas ifying over 
400 tpd o f  coal . Coal , oxygen , and stearn are brought together in 
opposing gas ifier burner heads . React ion temperature at the 
burner discharge is 3 , 300 to 3 , 5000 F and the operating p ressure 
of the gasifier is s lightly above atmosphere . The coal is gasif ied 
almost  completely and ins tantaneously . Carbon convers ion is 
related to the reactivity o f  coal , approaching 100  percent for lignites . 

The Winkler process is an atmospheric fluid-bed route in which the 
gasifying med ia are oxygen and s tearn.  The fluid-bed operates at 
1 , 500 to 1 , 8500 F,  and most  of the ash is carried over with the 
p roduc t gas . To prevent slagging of the ash , the gases are cooled 
by a radiant boiler section in the upper portion of the gasifier . 
The p rocess is used at 1 6  plants in a number of countries , us ing a 
total of 36  generators . 

The K-T and Winkler processes offer an advantage in not producing 
byproduc t tars , o ils , etc . , due to their higher operating temperatures . 
The higher operating temperature , however , is also a disadvantage 
in SNG production . The SNG produced has a very low methane 
content ( < 1 percent)  and the s ize of the methanation unit mus t 
almost  be doubled . Their other disadvantages are greater oxygen 
consumption and low operation pressure . The resul tant SNG has to 
be compressed to a f inal p ipel ine pressure of 1050 psig . 

The environmental impacts of the alternate gasification processes 
would be essentially the same as those discussed in Chap ter 3 for 
the proposed proj ect .  
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8 . 1 . 3 . 2  Alternatives Within the Process 

A maj or port ion of the gasification plant is a Lurgi process 
package .  The Lurgi process areas are ( 1 )  gasificat ion , (2) gas 
shif t conversion , (3 )  gas cooling , (4) Rectiso l ,  (5) Phenosolvan , 
(6)  methanat ion, and ( 7 )  gas liquor separation . Lurgi proprietary 
equipment is used in areas I ,  4 ,  5 ,  and 6 above ; thus , gas quality 
and other per formance guarantees only apply if Lurgi des igns the 
total system. For this reason , no alternative process units in 
the above areas were cons idered once the Lurgi process was selected . 

In the area of  ammonia recovery , the Lurgi CLL process was compared 
with the U . S .  S teel Phosam-W proces s .  Since both processes utilize 
the same feed s tream and both produce commercial grade anhydrous 
ammonia , the Phosam-W process was selected for economic reasons . 

In t erms of sulfur conversion , a combination of  Stret ford , Claus , 
and IFP p rocesses were considered at first . In the Sasol coal 
analysis at an exis t ing gasification plant , however , it was learned 
that in processing lignite from the Beulah-Zap bed that the sulfur 
concentrations given off were too low to be effectively recovered 
by the Claus and IFP processes . As a result , a total Stret ford 
system was selected . 

Considerable testing and evaluation was also done by ANGCGC in the 
area of coal preparat ion . Tests were conducted in the areas of 
coal drying , crushing , and screening . The Sasol test showed that 
drying was no t required . Crushing tests were used to provide data 
on f inal coal sizing and equipment ���ection . In a full s cale 
screening tes t ,  a high probability screen , new to the American 
market , proved to be the best screen to use in the gasification 
plant .  

8 . 1 . 3 . 3 . Alternative Sources of Power 

As an alternative to receiving power from the Bas in Electric 
powerplant , ANGCGC could obtain some power from the existing grid 
sys tem and provide the �emainder from one of three internal syst ems : 
( 1 )  low Btu fuel gas generation with gas-fired power boilers,  
(2)  low Btu fuel gas generation with combined cycle power generation , 
or (3)  direct f iring o f  coal fines in a steam boiler with stack 
gas scrubbing . 

Direct f iring of coal f ines would be preferable to low Btu gas 
generation for several reasons : low Btu gas generation involves 
high inves tment and operating costs,  thus increasing SNG cost ; it  
has lower thermodynamic efficiency than direct firing of coal 
f ines because of conversion losses in the gasifiers ; and , if the 
gas generation sys tem malfunct ions , product SNG would have to be 
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used . Als o ,  if Lurgi low Btu gasifiers were used , coal fines 
could not be used result ing in the need to purchase more coal and 
the creation of additional fines . 

Obtaining power from the Bas in Electric plant is preferable to the 
direct burning of coal f ines because (1 ) burning coal fines would 
require investment in coal-fired s team boilers and S 02 scrubbing 
equipment thus raising the co st  of the SNG produced , ( 2 )  the 
process would no t use all of the coal fines generated so the 
remainder would have to be shipped offsite by rail and sold , 
(3)  emiss ions from the gasification plant would be increased , and 
(4)  the co st of  the fac ilities t o  be shared by ANGCGC and Basin 
Electric ( i . e . , water intake and p ipeline , railroad spur ) would 
have to be borne by ANGCGC alone thus adding to the cost  of the 
product SNG . 

8 . 1 . 3 . 4  Alternative Wastewater Treatment Methods 

Al ternative wastewater treatment methods considered by ANGCGC were 
( 1 )  b iological waste treatmen t ; ( 2 )  solar evaporation ponds ; 
( 3 )  multiple ef.fect evaporators , spray dryers ,  chemical land fill ; 
and ( 4 )  deep-w.ell disposal . 

Biological waste treatment was d iscarded because several compounds 
in the wastewa ter may be either resistant or toxic to biological 
organisms , making complete biological treatment improbable . The 
solar evaporation ponds would require in excess of 1 , 000 acres o f  
land and could no t b e  j ustified o n  the basis o f  land commitment o r  
cos t .  

Preliminary s tudies have shown tha t  a comb ination o f  evaporators 
to remove organic wastes and deep-well inj ection o f  the inorganic  
brine to aquifers sufficiently below those used for  water supplies 
would be feasible.  Combined with a cooling tower which circulates 
and concentrates the process water , this method appears to provide 
the most  effic ient and complete method of handl ing p lant was tewaters . 

8 . 1 . 3 . 5  Other Water Intake S truc tures 

Several alternate design configurations and cons truction methods 
for the water intake s tructure were evaluated by ANGCGC . The main 
methods considered were : ( 1 )  offshore tower with pumps and 
causeway to shore , (2 )  offshore tower with boat access instead o f  
a causeway , ( 3 )  submerged pumps with buried pipeline , and ( 4 )  open 
channel cut to onshore pump s tation . 

The offshore tower , with or without causeway , was discarded for 
environmental cons iderations (including high visual impac t )  and 
high maintenance cos t s .  The submerged pump with buried p ip el ine 
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alleviated the aesthetic problem ,  but reliability and accessibility 
would be poor . The open channel provided good reliability ,  
accessibi lity , and low maintenance cos t ,  but the visual impact and 
environmental problems associated with surface withdrawal were 
present . The submerged intake and tunnel to an onshore pump 
stat ion, although having higher cons truc tion costs , provided good 
reliab ility and accessib ility ,  low maintenance cos t ,  low visual 
impact , and minimal operations impac t .  

8 . 1 . 3 . 6  Alternat ives to Proposed Mining Plan 

The Federal Government has retained extens ive coal rights in the 
vicinity of the propos ed proj ec t and these reserves are under the 
administration of the Bureau of Land Management (BLM) . Prior to 
May 19 7 1 , leases to mine the coal were granted on a case by case 
basis without regard to total reserves under lease ( 8 7 ) . From 
May 1 9 7 1  until February 1973  no new leases were granted while the 
Department of the Interior reassessed Federal coal leasing policies . 
One result of the study was the recommendation to resume coal 
leasing under an Energy Minerals Activity Recommendation Sys tem 
( EMARS ) which is a leas ing sys tem based upon expressed demands 
from the pub lic and industry and a multiple use planning sys tem 
for federally administered lands . 

Figure 8- 1  shows the Federal coal reserves and four proposed BLM 
lease trac ts ( designated N-IA,  N-2A , N-2B , and s- ll/ ) near the 
proposed pr0j ect . BLM intends to offer the lease �rac ts for 
competition bidding . Coteau Properties already has leases on 
several areas of Federal coal in these tracts and could obtain the 
rights to mine the remaining Federal co& l ,  some of which could go 
to the proposed ANGCGC and Basin Elec tric proj ec ts . The mining 
plan f or the proposed proj ect (Figure 1-8 ) was based on privately 
owned coal and the proj ect could proceed without Federal coal ; 
however ,  use of a comb ination of Federal and private coal would 
allow more eff ic ient mining and would result in a reduc tion of 
overall mining costs . 

In formulating the Program for leasing of Federal coal tract s ,  BLM 
designed the tracts so that each trac t would ( 1 14 ) : 

1 .  CQntain suff icient reserves to provide the needs of 
gasification , power generation , and/or export ,  

2 .  Have a stripping ratio of less than 1 0 : 1 (overburden to 
coal dep th) to result in low mining costs , 

l/ "s"  tracts are proposed for immediate leasing ; "N" trac ts are 
recommended for leasing before 1990 .  
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3 .  Be topographically amenable to mining and relatively 
easy to reclaim, 

4 .  Be within areas class if ied as Known Recoverable Coal 
Resource Areas by the U . S .  Geological Survey , 

5 .  Be within reasonable distance of a suf f icient water 
source,  

6 .  Be reasonab ly close to exist ing rail lines and highways 
to facilitate movement of equipment or the coal itself , 

7 .  Be near exis t ing or proposed developments , 

8 .  Have an identified immed iate need for the coal , 

9 .  Have low Federal coal ownership ; thus , mining could 
readily proceed without it . 

Federal coal res erves within the four lease tracts total 182 . 906 million 
tons broken down as follows : 

Trac t 

N- 1A 
N-2A 
N-2B 
S-1  

Reserves (Million Tons ) 

8 . 948 
65 . 135  
67 . 549 
4 1 . 274  

Pr ivately owned reserves in these tracts total 7 1 7 . 9 1 8  million 
tons . 

Of the total of 3 8 , 856 strippab le acres of coal in the four proposed 
tracts , 8 , 257 acres are Federal ; 798 are Stat e ;  and 29 , 801  acres 
are private coal . Surface ownership of coal acr eage is distributed 
as follows : 

Tract Federal State Private Total 

N-1A 0 0 1 1 , 9 56 1 1 , 9 56 
N-2A 0 289 6 , 2 27 6 , 5 1 6  
N-2B 0 484 9 , 6 19  1 0 , 1 03 
S-1 0 0 1 0 , 28 1 1 0 , 28 1  

The four proposed leas e trac ts lie within the study area described 
in Chapter 2 ,  thus the descr ip tion of the existing environment in 
that chap ter would apply to the proposed lease tracts also . The 
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impacts of mining the Federal coal would be essentially the same 
i � S those des cribed in Chapter 3 related to mining privately owned 
L oal except for the differences noted below :  

1 .  About 570  acres of prime farmland lies within the four 
proposed lease tracts as follows : N-IA - 444 acres ; N-2A - 1 26 acres ; 
N-2B - 0 acres ; S-1  - 0 acres . No unique farmland is f ound within 
the tracts ( 1 1 4) . 

2 .  Mining in the northern portion of tract N- IA would 
destroy the Weidner Campground adj acent to the Hille Game Management 
Area and lower the quality of the recreation experience at the 
Hille Game Management Area and the Beulah Bay Recreation Area . 
Trac t N-2A is also close to the Lake Sakakawea shoreline and would 
lower the quality of the recreation experience at the lake . 

3 .  Acreages o f  the various plant connnunities within the 
proposed tracts are as follows : 

Tract Cropland Prairie Woodland Wetland 

N- IA 1 5 , 409 5 , 946 1 54 64 
N-2A 3 , 800 8 , 1 3 2  7 1 4  0 
N-2B 1 2 , 960 1 2 , 864 104 25 
S-1  1 2 , 576 5 , 93 1  18  0 

4 .  The large amount of woodland in N-2A, if mined , would 
resul t  in a higher-than-average loss of important winter cover for 
wildlife and populations o f  woodland associated wildlif e ( e . g . , 
white-tailed deer , b lack-capped chickadee) . The large amount of 
prairie in N-2A would result  in higher- than-average losses of 
grassland species (e . g . , sharp-tailed grouse , burrowing owl ) if it  
were mined . 

S ince the Federal contribution to  the total coal available in the 
proposed tracts is so small , and because of the random dis tribution 
of Federal coal within the tracts , not to mine the coal would result 
in the loss of the resource' to future generations as it would not 
be  economically feas ib le to try and extract such small , isolated 
pockets of coa l .  I f  the Federal coal were not mined , it  would a lso 
result in higher cos ts and lower mining eff iciencies to the proposed 
mining operations as Coteau Properties would have to mine around the 
Federal , coal . 
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8 . 2  ANGCGC ' s  Siting Alternatives 

8 . 2 . 1 Plant Location Alternatives 

a .  North Dakota 

ANGCGC in conj unct ion with Coteau Properties , s tudied 1 1  p otential 
sites for the proposed gas if ication facility located near 5 coalfields 
in southwest ern North Dakota . The coalfields studied were : 

No . of  Sites 
Coalfield Ae2roximate Location S tudied 

1 .  Underwood 18 mi NE Hazen 1 
2 .  Otter Creek-Center 10 mi SE Hazen 3 
3 .  Beulah-Hazen 8 mi NNW Beulah 2 
4 .  South Beulah 1 2  mi SSW Beulah 2 
5 .  Dickinson 30 mi SE Dunn Center 3 

The s i tes were rated according to socioeconomic , geotechnical , and 
meteorological factors (Table 8-1 ) , and biological fac tors (Table 8-2 ) . 

Sites at the Underwood and South Beulah coalfields were eliminated 
because of potentially large impacts to terrest rial and aquatic 
organisms (Table 8-3 ) , and undesirable geotechnical and hydrological 
fac tors . Desirab le s i tes in the Otter Creek-Center and Dickinson 
coalfields were eliminated largely because of engineering and 
economic factors . Consequently ,  the currently p roposed s ite  ( 3B) was 
selected as being the least environmentally damaging and most  
economically feasible alternative . 

b .  Sites Nearer the Market Area 

Locating the gasification p lant nearer the market area ( i . e . , Michigan) 
was an alternative considered by ANGCGC . To feed such a p lant , 
coals from Illinois , Iowa , Ohio , and West Virginia were evaluated . 
It was found that the Lurgi gasif ication process could not operate 
well  on Eas tern coals because of their high caking tendencies ( see 
Section 8 . 1 . 3 . 1 for o ther gasification p rocesses ) .  Thus , Western 
noncaking coals were needed and North Dakota lignite reserves , 
being closes t to the Michigan-Wis cons in market area , were selected 
by ANGCGC .  

The possibility o f  mining the lignite in North Dakota and shipping 
it by rail to a point closer to the market was also cons idered by 
ANGCGC . Two logical p 1antsites tying into existing ANR system 
pipelines were at Thief River Falls , Minnesota , and Crys tal Falls , 
Michigan . At current , unit train rates of 1 7  mils / ton mile ,  rail 
shipment of 36 , 767  tpd o f  North Dako ta lignite would add $0 . 68/ thousand 
cubic feet (Mcf ) to the cost of gas produced in Minneso ta ,  and 
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Table 8-1 

Ranking of Various Alternative Sites According to 

Socioeconomic , Geotechnical , and Meteorological Fac tors 

Site 

Criteria Used lA 2A 2B 2C 3A 3B 4A 4B 5A 5B 5C 

Socioeconomic Ranking 

Land Size 1 1 1 2 1 1 3 3 2 2 1 

Dedicated Land Use 3 2 3 3 2 3 3 3 3 3 3 
Traffic Dis turbance 2 1 2 3 2 1 3 3 3 1 3 
Labor Force/Unemployment 2 1 1 1 3 3 3 3 3 3 1 
Proximity to Urban Area 1 2 2 1 3 3 3 3 1 1 3 
Median Family Income 1 3 3 3 2 2 2 2 1 1 3 
Aes thetics 2 2 2 1 3 2 2 2 1 1 2 

Total 12 1 2  1 4  1 4  1 6  1 5  1 9  1 9  14 1 2  1 6  

Geo technical Ranking 

Seismicity 3 3 3 3 3 3 3 3 3 3 3 
Foundation 2 1 3 3 2 2 1 1 1 2 2 
Drainage 2 1 2 2 2 2 1 1 3 1 3 
Topography 2 3 3 3 2 2 1 1 3 3 3 
Construc tion Material  Avail . 1 3 3 3 3 1 3 3 2 2 1 
Mineral Resource Avail . 1 2 2 2 3 1 2 2 1 2 2 
Ground Water Avail . 2 2 2 2 3 2 2 2 2 2 2 

Total 1 3  1 5  18  1 6  18  1 3  1 3  13 1 5  1 5  1 6  

Meteoro logical Ranking 

Population Center 3 3 3 3 3 3 3 3 1 1 3 
Downwind Frequency 2 3 2 3 3 3 3 3 2 1 3 
Sulf ur Oxides 2 2 2 2 3 3 3 3 3 3 3 
Part iculates 2 2 2 3 3 3 3 3 3 3 3 

Total 9 10  9 1 1  1 2  1 2  1 2  1 2  9 8 12 

No te : Sites are ranked relative to one ano ther . Score of 3 ind ica tes better site ; 
1 a poorer sit e .  

Source :  Woodward-Envicon , Inc . Analysis , 1974 . 
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Moat o.e irable 

TABLE 8-2 

BIOLOGICAL RAN KING 

( n o  undesirable criteria a.ffected) 

Desirable 
(presence o f  natural prairie) 

Lea. Desirable 
(lome biological disturbance of • 
unique area) 

Undesirable 
(cHsturbance of one or more unique 

area.) 

Site 5C 

Site 3A 

S i te 2A 
Site 38 
Site 5A 
Site lA 
Site 28 
Site 2C 
Site 4A 
S i te 48 
Site 58 

Source : Noodward-Envicon, I n c .  Analyses, 1974 . 

TABLE 8 - 3  

SITE EVALUATION SUMMARY 

SIns � ..lL 2.L -2S.... ..lL ...l!.- � � 
&ocioeconc.ic . ,  Land U •• , 

, oe-og-nphy 

Ccaotechnic4.1 F .. ctora , 
Hydroloqy 

Jl&eteoroloqy , Air Qual! ty 

Terr .. trial , Aquatic 
a .� 0 liol09Y --2.... --'-- - -\ --;---:- --'-- --'-- --2.... --2.... 

'I'O'rAL 11 

...&. .J!.. � 

--'-- --2.... --'--
1 1  

Hote l "a part of each evaluation, e i t  • •  were placed into one o t  tour jud9J1118nt c.t�ri • •  : 3 - Melt 
Desirable, 2 - Desirable, 1 - Le •• Desirable, 0 - Undesirable. Jud;aent cate9ori •• &1"8 baaed on 
approxiAate ranJtinq value. pre.ented 1n Tabl •• 8 . 3- 1  through 8 . 3-4. 

Source : Woodvard.-!nvicon, Inc. Analyses , 1974. 

$ 1 . 58/Mcf to gas p roduced in Michigan . Comparable costs for 
p ipelining gas from North Dakota to these points is  $0. 20 and 
$0 . 39/Mcf , respectively. 

As ide from the economic incent ive for p ipelining gas rather than 
rail-ship coal , there are other less obvious advantages . The 
shipment o f  coal by rail hopper car results in a 1 p ercent loss of  
fines , most  of  which is lost in  the firs t 50 miles . This corresponds 
to about 3 70 tpd of particulate matter spread over the environment 
near the tracks . The particulate matter emitted by the gasification 
plant would amount to 2 . 8  tpd .  An additional impact would be the 
disturbance caused by long coal trains passing through towns along 
their p ath every 6 hours . 
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A coal slurry p ipeline was also cons idered as an alternative to 
rail shipment . While the effects on environment and communities 
along the route are less than those of rail shipment , o ther 
considerations make s lurry transport undesirable : pipeline shipment 
requires par ticle size smaller than 1 / 1 0  inch , whereas the Lurgi 
gas ification system cannot effectively handle coal particles 
smaller than about 3/ 8  inch ; water requirements for the slurry 
would be about 6 , 100 gpm , or nearly the entire gasification p lant 
requirement ; and , finally , the energy requirement for s lurry 
p ipelining (including preparation , pumping , and dewatering ) is 
about three times greater than that for rail shipment . 

8 . 2 . 2 Alternative Product Pipeline Routes 

An overriding constraint in the selection of the proposed product 
pipeline route was that a p ipeline cons tructed to transport SNG 
would presumably not have the power o f  eminent domain . With this 
constraint in mind , the area was evaluated for location of existing 
utility corridors and o ther rights-of-way (ROW) that could accommodate 
the p ip eline and minimize the crossing of private lands . The 
proposed route was selected as coming the closest to existing 
pipeline facilities while needing only a minor amount o f  trespass 
through private land . Other possible routes include ( 1 )  a direct 
route from the plant  to the Thief River Falls compressor s tation , 
( 2 )  a s traight-line connection to the proposed Northern Border 
Pipeline , and ( 3 )  essentially the same route with a connection to 
an existing Mid-western Transmission Company p ipeline (Figure 8- 2 ) . 

a .  Direct Route 

The first alternate route is a combination of a nearly s traight
line route from the proposed p lant s ite to the Missouri River and 
a similar s traight-line or great circle route from the Missouri 
River to the Thief River Falls compressor station . A maj or con
sideration west  of the Missouri River was the avoidance of lignite 
deposits which are likely to be mined at a future date . 

East o f  the Missouri River this alternative was f irst  cons idered 
as a great c ircle and adj usted slightly to avoid urban areas and 
the many National Wildlife Refuges which are common in the region . 
But a maj or obstac le to  this route was the Bureau o f  Reclamation ' s  
Garrison Diversion Unit , which is presently under construction in 
the area . Because multiple crossings o f  the irrigation system 
would be required , the great circle route was modified southward 
to c ompletely avoid the Garrison proj ect .  

The proposed route was chosen over the great c ircle alternative 
primarily because it  could be construc ted on existing railroad 
ROW . In addition , Alternative 1 would cross numerous p otholes , 
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ponds , lakes , and wetlands which provide signif icant wa terfowl 
hab itat . The p ipeline would have to be cons truc ted so as to avo id 
many of these water area s ,  no t only from environmental cons iderations , 
but from cons truction feasipility as well . While the proposed 
route crosses wetlands also , these are already crossed by the 
railroad . Potholes crossed by the railroad are interconnected 
with conduit to equalize wa ter levels . Cons truction of the pipeline 
adj acent to the railroad may not be feasible at all potho le crossings , 
and some deviation from the ROW may be required .  

Another s igni ficant difference between the proposed route and 
Alternative 1 is the amount of agricul tural land impacted during 
construction . Since cons truction would occur during the summer 
and fall growing season , at least one season ' s  crop would be lo st  
on disturbed lands . The proposed route will be cons tructed within 
the railroad ROW and no cultivated areas will be crossed except 
for occasional parcels leased by farmers . Alternative 1 would be 
cons truc ted primarily on agricultural land . 

The total cost of  the proj ect and , thus , the cost of the delivered 
SNG , is increased by the increased length of the proposed route . 
Al ternat ive 1 would be about 70 miles shorter and would require 
8 p erennial s tream crossings to the proposed route ' s  1 2  (excluding 
the Snake Creek Embankmen t ) . The overall human hazard would also 
be less with Alternative 1 because of its rural lo cation . A 
p ipeline construc ted in urban areas is more suscep tible to accidental 
disrup tion by human activity . 

b .  Connect with Northern Border Pipeline 

The shortest of the three alternat ives studied would be a 25-mile 
p ipeline to the closest point of  intersection with the proposed 
No rthern Border Pipeline (NBP ) which would be br inging Alaskan 
natural gas into the 48 cont iguous States . Because o f  the competetive 
proposal s for transporting Alaskan gas , a quest ion exis ts  as to 
whether or no t the NBP will even be built . Also , the NBP would 
require s ignificant changes in capacity to handle the SNG on top 
of  Alaskan gas . Add to these the problems asso ciated with intermixing 
the lower Btu-rated SNG into a mul ticompany pipel ine and this 
alternative does not appear viab le at this time . 

c .  Connect with Mid-Wes tern Pipel ine Fac ilities 

This alterna tive would require essentially the same pipel ine route 
as either the proposed route or Alternative 1 to an intersec tion 
with an existing 24-inch-diame ter gas pipeline in Polk County , 
Minneso ta , owned by the Mid-west ern Pipeline Company . The environ
men tal impacts , therefore , would be about the same as tho se for 
ei ther the proposed pipeline or Alternative 1 .  There is some 
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doubt that the i4-inch pipeline has the additional capacity to 
handle the volume of SNG produced without extens ive modification . 

8 . 2 . 3 Alt ernative Railroad Spur Routes 

Five alternative routes were cons idered for the railroad spur from 
the exis ting Burlington Northern mainline to the plantsite (Figure 8- 3 ) . 
The fifth alternative was selected by ANGCGC because : ( 1 )  it is 
the shor test distance to existing track in the primary shipp ing 
direc tion, ( 2 )  it  has only moderate grades ,  ( 3 )  it  would involve 
the least amount of earthmoving , and (4)  i t  would have the lowest 
cons truction and operating costs . In addition , about 25  percent 
of the proposed ANGCGC s iding would involve the use of existing 
track, thus the degree of environmental impact would be less than 
tha t of the o ther alternatives because they would require longer 
leng ths of new track . 

8 . 3  Resource Use Alternatives 

8 . 3 . 1 Local Use Alternatives 

8 .  3 • 1 .  1 Coal 

The two mos t  viable alternative uses for energy production of 
the coal commit ted to the proposed proj ect  would be for liquefaction 
or s team electric generation . 

a .  Coal Liquefac tion 

As an al ternative to gasif ication , coal may be converted , either 
by pyrolysis or by dissolution in a solvent , into a range o f  
fuels . Thes e include clean gas , low-sulfur oils , so lid char , and 
solvent ref ined coal . All of the pyrolysis and dissolution processes 
are broadly ref erred to as "coal liquefac tion , " although the end 
products include gas and solid fuels as well as liquid fuels . 

Pyrolys is involves heating the coal at pressures o f  about 1 0  p s ig 
to clean out the volat ile hydrocarbons , and then catalytically 
hydrotreating the hydrocarbon liquids to desulfurize them . 
Relatively large amounts of gas and solid char are produced along 
with the hydrocarbon liquids . Some of the gas or char can be  
conver ted to  supply the hydrogen needed for hydrotreating the 
liquid produc ts , or the char can be gasified to produce additional 
clean gas . The heat required for pyrolysis can be ob tained by 
burning some of the char with oxygen or air ( 55 ) . 

The d is solution processes ac tually dissolve coal in a hydrogenerated 
solvent oil at tempera tures of 750 to 8500 F and pres sures of  1 50 
to 2 , 500 psig . The end products (af ter recovery of the solvent 
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oil) include gas , oil ,  and char or a coking feedstock. In one 
process , solvent ref ined coal is produced . 

None of the pyrolysis or dissolution processes have yet been 
commercially developed . Many small p ilot plants are opera ting or 
planned , but unless fund ing and development are accelerated , it  
wil l  be 4 to 6 years before a large commercial p lant will be 
feas ible . The overall thermal efficiency of the coal liquefac tion 
processes is expec ted to be 65 percent -- which compares well with 
the 66 p ercent thermal efficiency of a Lurgi coal gasif ication plant . 

Lacking detailed des igns for liquefact ion p lants , it is no t 
possible to detail particulate , NOx , or S02 emissions . However , 
it has been estimated ( 4 7 )  that S02 emiss ions would be in the area 
of 13 to 20 tpd compared to about 30 tpd by a gasification p lant . 
Generally speaking , al l other environmental fac tors involved with 
coal liquefaction would be about the same as those associated with 
coal gasif ication . However ,  since liquefact ion proces ses can use 
high-sulfur coal , the coal would come from underground mines in 
the East ern and Mid-western States ins tead of be ing strip-mined on 
the surface . Underground mining generally has less environmental 
impact than strip-mining . 

b .  Steam Electric Generation 

Producing elec tric ity from coal invo lves feeding pulverized and 
blended coal into a furnace by fuel noz z les . In the furnace ,  the 
coal is mixed wi th preheated air and ignited . Heat energy given 
off during combust ion is transferred through furnace walls to 
convert wa ter into s team . The s team is then p iped through superheaters , 
heated to 1 , 0000 F ,  and p iped to a turbine where its energy is 
used to rotate the shaft of  an electric generator . The resul ting 
electrical output is delivered to an ext erior transmiss ion sys tem 
af ter being transformed to a higher voltage in an adj acent swit chyard . 
The thermal efficiency of a coal-f ired generating plant varies 
between 30 to 40 percent depending on the age of the plant , the 
typ e  of plant , and the types of  generators and boilers used . 

Land use impacts  of  such a fac ility would be similar to those of 
the proposed gasification proj ect .  Land requirements of  the two 
types of  p lants are comparable ; water requirements  for the generating 
plant would be somewhat greater . 

Even with availab le emission control measures ,  a coal-fired power
plant would produce greater emissions of part iculates ,  S02 , NOx ' 
and heavy me tals than those produced by the proposed gasif ication 
plant . This would result in a degradat ion of ambient air quality 
and possible damage to the adj acent flora and fauna . 
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8 . 3 . 1 . 2 Water 

The water that would be used by the proposed gasification plant 
could be used to supply about 8 million kilowatt-hours (1 MW) of 
hydropower annually . It  could also be used for navigation purposes 
to achieve a s light increase in the navigation season downstream .  
There would b e  no environmental cons equences from ei ther o f  these 
use s in regards to the pre sent situation . 

Because of the large amoun t of water available in the Missouri 
main-steam reservoirs , the use of 1 7 , 000 acre-feet annually for 
the coal gasificat ion facility does no t preclude irrigation , 
recreation , or other indus trial use .  Thus , the hydrogeneration of 
about 8 million kilowatt-hours of electricity is the only viable 
alternative in the foreseeable future to the use of  the wat er tha t 
would be used by the gasification p lant . 

8 . 3 . 1 . 3  Land 

The alt ernative uses o f  the land involved in the proj ect would be 
for cropland , grazing land , and/or wildlife habitat . Again , the 
environmen tal impact of such use would no t differ from present day 
levels . 

8 . 3 . 2 Exportation Alternatives 

8 . 3 . 2 . 1 Coal 

Coal could be exported to almost any p lace in the Uni ted States 
for use in an industrial facility in or near the area to be serviced . 
The impacts of the mining operat ion in Mercer County would be 
s imilar to those of the proposed gasif ication proj ect . Impac ts of  
transporting the coal are discussed in Section 8 . 2 . 1 .  The maj or 
favorable aspec t  of using the coal in the service area is that the 
user o f  the finished produc t would have to bear some o f  the environment al 
cos ts .  For example , air and water pollution would increase in the 
service area ra ther than the mines ite . Soc ial impac t s  of the work 
force would be less intense or entirely masked by locating the 
plants near large populat ion center s ,  but larger numbers of potentially 
suscep tible persons would be exposed to the pollutants . 

8 . 3 . 2 . 2  Water 

The water could be physically transported to ano ther area for 
industrial , irrigation , municipal , or other uses . To transport 
the wa ter ,  pipelines or canal systems and pumping facilities would 
have to be cons truc ted . These fac ilit ies would cause land to be 
disturbed along the routes and could result in such impacts as 
hab itat lo s s ,  eros ion , reduc ed soil productivity , and decreased 
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water quality . There would also be  environmental impacts in the 
areas receiving the wa ter depend ing on what type of facilities 
were construc ted . 

8 . 4  Alternative Energy Sources 

8 . 4 . 1 Oil 

Additional source s o f  oil could come from domest ic or fore ign 
supplies . United S tates crude oil production peaked in 1 9 70  and 
reserves have fallen each year since 1 9 6 6  (51 ) . Only the discovery 
of the Prudhoe Bay f ield in the Alaskan North Slope was a temporary 
excep tion to the downward trend . Outer Continental She l f  (OCS ) 
development could also add s ignificantly to United States crude 
produc tion , but the move into frontier areas and deeper waters 
will impose higher costs on oil production . Even with increased 
exploration and drilling , however ,  it  is doubt ful that  United States 
crude oil produc tion can even keep up with demands much less 
provide a reasonab le alternative to coal development .  

The availability o f  large volumes of foreign crude o il is by no 
means assured . World oil supp lies are f inite and the United States 
will increasing ly find itself compe t ing with the rapidly expanding 
economies of o ther countries for the foreign o i l .  The cartel o f  
oil-producing coun tries has controlled the price o f  foreign crude 
and has threatened to use it to inf luence United S tates foreign 
policy . Foreign oil supplies will certainly become more costly 
and tenuous as competition for energy- supplies increases . 

Environmental impac t s  of oil production include those of drilling , 
extraction ,  transportation , and refining . Oil spills and discharges 
are the most no table hazards to offshore drilling and foreign 
crude importation . 

8 . 4 . 2 Coal 

Since coal is the most abundant fossil fuel in the Uni ted States,  
considerat ion should be given to its use in solid form .  One 
advantage to using coal so lids would be that the Btu loss in 
conversion processes would not occur . The maj or problems are 
those of air quality and subst i tutab i lity . The problems are 
particularly s ignif icant for coal-fired electrical generation 
because the largest market for coal--and many severe air quality 
prob lems--are in the Eas t and many maj or d epos its of coal are 
in the Wes t .  Considerable research is being devo ted to the 
development of economically feasible processes for the treat
ment of coal before burning to remove excess sulfur , to improve 
combust ion processes , and to remove pollutants from stack gases 
after combustion . Where air quality standards can be me t ,  coal 
can subs titute for gas at facilities  designed to use either . 
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:n ·.rirorunental impacts associated with increased use of  solid coal 
would be those associated with mining , transportation of the coal 

: , roduct ( i . e . , electrical transmission lines) ,  and the construction 
lJ operation of coal-fired facilities . 

8 . 4 . 3 Generation of Electricity 

8 . 4 . 3 . 1  Hydroelectric 

Tie total conventional hydroelectric power potential of  the United States 
� s  estimated to be  about 1 79 , 000 MW ( 53 ) . The bet ter hydroelectric 
s ites are concentrated in areas of heavy precipitation and large 
topographic rel ief . Although most  available s ites for the economical 
production of hydroelectric energy have been developed ,  some 
a. 1 itional capacity wil l  be provided by new s ites , expansion o f  
e ll.  :,sting facilities , and development of  new technologies t o  obtain 
be t ter operational effic ienc ies . Use of  hydroelectric power to 
service peak loads enhances benefits , permitting consideration o f  
pos s ib ilities that were formerly marginal 'Or uneconomic under 
h igher capacity factor standards . 

The environmental impacts are primarily those o f  construction and 
the irretrievable commitment o f  the land resources beneath the dam 
and lake . Operation o f  the hydroelectric powerplant itself 
produces no air pollution , rad ioactivity , or waste heat . Studies 
conducted in 1 9 7 1  indicate that high nitrogen levels in the Columbia 
and Snake Rivers pose a ' serious threat to the salmon and steelhead 
resources  of the region . The Corps o f  Engineers and Bureau of  
Reclamation are actively engaged in  studying ana. testing several 
approaches to solving the nitrogen problem .  

8 . 4 . 3 . 2  Nuclear 

The use of nuclear power as a commercial electrical energy source 
could increase considerably in the next 15 years . Installed 
capacity in June 19 74  was 2 8 , 000 MW which represents about 6 percent 
of the Nation ' s  e lectricity.  ,Nuclear power development is present ly 
being slowed by various siting , construction , and environmental 
problems . If  nuc lear faci l ities are not constructed , the equivalent 
of any one foss i l  fuel required annual ly to fill  the existing gap 
by 1 9 90 would be 26 . 9  Tcf of natural gas ,  1 . 28 b il l ion tons of  
coal , or  5 . 28  billion barrels o f  o i l .  Up to 10  years are required 
to construct nuc lear powerplants ;  in the short term,  nuclear 
development cannot be greatly increased . 

Environmental impacts o f  nuclear powerplants are those of  construction , 
waste heat dispo sal , radioac tive waste disposa l , and the small  
amounts o f  radionucl ides d ischarged in  the cooling water and 
gaseous p lant effluents .  The removal o f  vegetation and the creation 
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of waste rock and overburden result from m1n1ng the uranium . To 
minimize the risks o f  accidents or their adverse effects if one 
does occur , plants are located away from high population areas and 
are designed to prevent accidents and to contain the e f fects o f  
accidents i f  they d o  occur . Rad ioactive wastes must be isolated 
from the b iosphere for hundreds of thousands of years if adverse 
ef fec ts to living organisms are to be totally avoided . Waste is 
present ly disposed of in underground man-made facilities . Pilot 
studies of  s torage in salt beds are being conducted . 

8 . 4 . 4  Geo thermal Steam 

The greates t  potential for geo thermal energy exists in the wes tern 
third of the United States . The Geysers field in California was 
producing 552  MW of electrical energy by the end of 1 9 7 4 .  Three 
areas planned for initial development soon are : Imperial Valley , 
Mono Lake-Long Valley , and Clear Lake Geysers , all in California . 
Within 20 years geo thermal energy may account for 1 to 2 percent 
of the total United S tates energy , but in California , it could 
account for up to 5 percent of the State ' s  energy consumption . 

The maj or environmental obj ection to geothermal power development 
stems from the intrusion of industrial development into prist ine 
areas . Other potent ial environmental impac ts include those associated 
with cons truc tion , drilling , and transpor t .  Air quality could be 
affec ted at sites where relatively large quantities of ammonia , 
hydrogen sulfide , and me thane are associated with the steam .  
Generally ,  however , geothermal impacts on air quality are smaller 
than those associated wi th conventional foss il-fuel powerplants . 

8 . 4 . 5  Oil Shale 

Oil shales of the Green River Formation in Colorado , Utah ,  and 
Wyoming represent a very large energy resource . The deposits 
occur over a 1 7 , 000-mi2 area ( 1 1  million acre s ) , and contain an 
estimated 600 billion barrels of  oil (5 2 ) . The ultimate s ize of  
the oil shale industry will most  likely not be  de termined by the 
size of the resource but will probably be limited by other factors , 
such as the availability of water and environmental cons iderations . 
In addition , s ince economics and technology are still uncertain 
and in the early stages , oil shale development could be  severely 
affected by soaring costs and the general uncertainty in the 
energy situation . 

Environmental impacts of oil shale development would be those of 
roads , mining , p lantsites , waste disposal areas , utility and 
pipeline corridors , and associated services .  These activities 
would change the existing patterns of land use , alter the existing 
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topography , and affect natural vegetative cover until revegetation 
begins . Revegetation would be difficult because of the arid 
climate . 

8 . 4 . 6 Solar Energy 

Solar energy conversion systems which could work as an alternative 
energy supply are s t il l  in developmental s tages . Convers ion 
effic iencies of existing systems are relatively low averaging 
about 30 percent for conversion to heat and 5 percent for conversion 
to electricity . A 1 , 000 MW solar powerp lant would require about 
3 7  mi2 of collector surfac e ,  assuming a normal solar climate and 
using presently available t echnology . The most  promising method 
of using solar energy is a hybrid system for house heating and 
cooling . Such a hybrid system could use either gas ,  oil , or 
electricity as the auxiliary energy supply . Approximately 7 5  percent 
of the energy required for a home in the Southwest  would be supplied 
by solar energy ; the remainder would come from auxiliary systems . 
Development o f  such a hybrid system could extend the Nation ' s  
fossi l-fuel reserves considerab ly . 

Since solar energy sys tems are s till experimental , the environmental 
impacts are no t known . The largest potential impact is the large 
amount of land surface required for collector systems . If this 
problem could be solved , o ther impacts  would probably be relatively 
minor . 

8 . 4 . 7 Other Sources 

Other poss ible sources of  energy include tidal power , wind energy , 
and biological energy . The only practical opportunities for tidal 
power in the United S tates appear to be at Passamaquoddy Bay , 
Maine , and Turnagain Bay , Alaska . �wever ,  economic considerations 
have prevented development of this energy source in the pas t . 
Environmental problems would be considerab le .  Damming with alternative 
filling and draining of the bays would af fect shipp ing , sport and 
commercial f isheries , wildlife , water quality , aesthetics , and 
numerous other uses of the bays and es tuarie s . 

A fixed device could cap ture the kinetic energy of wind by rotation 
about an axis and , coupled to a generator or gear s ,  convert it to 
mechanical or electrical form.  The high cost of equipment , energy 
s torage , and backup . equipment coup led wi th the intermit tent 
charac terist ics  of the wind preclude a favorab le cost bene fit of 
wind energy at the present time . The chief environmental impact 
is the adverse aes thetic effect of  large numbers of towers and 
assorted equipment .  

Sys tems t o  use biological waste to make energy are s till in the 
experimental or pilot s tages ( 8 1 ) . The potential energy that 
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could be derived from this source could be of  significant magnitude ; 
an estimated 2 billion tons of organic waste is produced in the 
United States each year . This was te could be used to generate 
1 4 7  trillion Btu ' s o f  energy within 1 0  years . Environmental 
impacts associated with this resource wi ll be unknown until such 
time as specif ic sys t ems are devised and developed . 

Implementation of conservation measures could signi ficantly help 
save energy and make our existing foss il-fuel resources last 
longer. In 1 97 2 , the Office of Emergency Preparednes s estimated 
that a list of proposed conservation measures could reduce United States 
energy demands by 1 5 . 35  quadrillion Btu (QB tu) by 1 980 ,  and 34 . 9  QBtu 
by 1 990.  However , the proposed list of conservation measures 
included many admittingly with low "public accep tab ility" and 
"likelihood of implementations , "  so it is highly unlikely that 
such high energy savings could realistically be achieved . 
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9 .  Consultation and Coordination 

9 . 1  Environmental Statement Coordination 

Before preparing the Draft Environmental S tatement , a 
Woodward-Clyde Environmental Report ( 4 )  wa s submitted 
of Federal and State agenc ies for review and comment .  
contacted as a part of this ef fort included : 

a .  Federal Agenc ies 

U .  S .  Forest Service , Region 2 
Omaha District Corps of Engineers 

copy of the 
to a numb er 

Agenc ies 

U .  S .  Environmental Protect ion Agency , Region VIII 
Federal Energy Adminis trat ion , Region VI II 
Chairman , Federal Power Commiss ion 
Department of Health , Education and Welfare , Region VII I 

b .  Department of the Interior 

Bureau of Land Management , Billings , Montana 
U .  S .  Fish and Wild life Service , Region VI 
U .  S .  Geological Survey , Lakewood , Co lorado 
Bureau of Indian Af fairs , Aberdeen , South Dako ta 
Bureau of Outdoor Recreation , Denver , Co lorado 

c .  North Dako ta Agencies 

Honorable Arthur A. Link , Governo r 
State Intergovernmental Clearinghous e ,  State Planning 

Divis ion 
State Natural Resourc e  Advisor 
State Energy Coord inator 
North Dako ta Depar tment of Health 
Secretary and State Engineer , State Water Commiss ion 
State Game and F ish Department 
State Outdoor Recreation Agency 
North Dako ta State Tax Department 
State Public Service Commiss ion 
State Geo log is t 
State Histor ical Society 

In addi tion , an advanc e copy of this s tatement was reviewed and 
commented on by the West Central North Dakota Regional EIS team 
which is compr ised of 1 7  Federal and 32 State of North Dakota 
agencies for which the Bureau of Land Management is the lead 
Federal agency . Comments on the advance copy were also reques ted 
from : 



Federal Power Commiss ion , Washington , D . C .  
Rural Elec trif ication Administration , Washing ton , D . C .  
U . S .  Fish and Wildlife Service , Billings 
U . S .  Corps of Eng ineers , Omaha 
Bureau of Ind ian Affairs , Aberdeen 
ANG Coal Gas if icat ion Company 
U . S .  Department of Int erior , Washington , D . C .  

The draf t of this environmental impact statement was prepared by 
the Upper Mis souri Region , Bureau of Reclamation , Billings , Montana . 
Several meet ing s were held with ANGCGC representa tives at Billings 
to gain additional data ; further data and information were asked 
for and provided in numerous communicat ions between the Bureau of 
R - clamation and ANGCGC . Persons from several diff erent disc iplines 
Wt re involved in the preparation of the statement . Thes e  disciplines 
in::lude : 

Fish and Wildlife Biology 
Limno logy 
Sociology 
Economics 
Environmental Eng ineering 
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Hydrology 
Ecology 
Civil Eng ineering 
Elec trical Engineering 



9 . 2 Consultation During Preparat ion of Final Environmental 
S tatement 

Notice of the Draf t Environmental Statement ' s  availability was printed 
in the Federal Register on March 2 2 ,  1 97 7 ;  copies were distribut ed to 
the entities listed in the summary on March 23 , 1 977 . Add itional copies 
were made available from the Of fice of Ecology , Bureau of Rec lamation , 
Washington , D . C . ; the Office of the Regional Director , Upper Mis souri 
Region , Bureau of Reclamation , Billings , Montana ; and the Missouri-Souris 
Proj ec ts  Office , Bureau of Reclamation , Bismarck,  North Dakota. 

Public hearings on the DES were held in Beulah , North Dako ta , on 
May 1 0 ,  1 977 , and in Bismarck , North Dako ta,  on May 1 1 ,  1 97 7 . No tic e  
o f  the two hearings was published in the Federa l Register on March 3 1 , 
1 97 7 . On April 1 0 ,  1 97 7 , no tices of the hearings were released to the 
wire services (AP and UPI )  , all daily and weekly newspapers , and radio 
and television s tat ions in the area of concern . No tices were also 
publ ished in local newspaper s during the week of May 2 ,  1 97 7 . Total 
regis tered at tendance at the two hearings was 9 1 .  

The public hearing record includes a transcript of all oral testimony 
and written comments submitted for the record . Relevant comments from 
the public hearings are summarized in this chap ter along with the 
Bureau of Reclamat ion ' s  responses and cro ss-references to approp riate 
sections of the final statement . 

All written comments received during the review period from governmental 
agenc ies as well as letters from t�e public , are o contained in App endix J. 
All written comment s on the draft statement and all written and oral 
testimony from the hearing record were considered during preparat ion 
of the final environmental statement . 

One maj or area of concern was that the EIS should cover the cumulative 
impac ts  of  all coal-related development proposed for the region surrounding 
the proposed ANGCGC plant . This statement is a site-specific EIS for 
the ANGCGC plant onIy and coverage of cumulative impacts  is necessarily 
limited . A BLM-North Dakota Regional EIS near completion in August 1 97 7  
is designed t o  ful fill the requirement t o  s tudy cumula tive impact s .  In  
addition , this s tatement provides limited coverage of  the Basin Elec tric 
Company powerplant to be construct ed adj acent to the ANGCGC plant . The 
Rural Elec trif ication Administrat ion will issue the Site-specific EI S 
for the Basin Elec tric proposal . 

Copies of  the publ ic hearing record are available for public insp ec t ion 
at the Office of the Director of Communications , Department of the 
Interior , Washington , D . C . , and at the fo llowing Bureau of Rec lamation 
o f f ices : Assistan t to the Commissioner , Ecology , Washington , D . C . ; 
Technical Services and Publicat ions Branch , Engineering and Research 
Center , Denver , Colorado ; Upper Missouri Regional Of fic e ,  Billings , 
Montana ; and the Missouri-Souris Proj ec t s  Office , Bismarck , North Dakota . 
At the s tate and local levels , copies are available at the North Dakota 
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State Planning Agency ,  Bismarck ,  North Dakota ; the Office o f  Budget and 
Program Planning , Helena , Montana ; the Bismarck Public Library , Bismarck, 
North Dakota ; and the Beulah City Library , Beulah , North Dakota . 
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1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

SUMMARY OF COMMENTS FROM PUBLIC HEARINGS 
ON DRAFr ENVIRONMENTAL STATEMENT 

Nature of Comment s  about 
Draft Statement 

The permit for the gas ificat ion plant should require that 
essential public facilities and services be in place before 
plant construct ion begins . 

To avoid developing a biased DES , data compiled by the 
Bureau of Reclamation should have been used inst ead of 
that compiled and provided by the ANG Company . 

The DES does not include a description of the present state 
o f  educat ional facilities in the impacted area. 

Proj ected clas sroom needs should be based on the State 
recommended classroom ratio of 1 : 2 4 and the laboratory 
instructor-s tudent ratio of 1 : 1 5 ,  rather than the 
overall ratio of 1 : 3 0  used in the DES. 

The DES omit ted consideration of projected gymnasium and 
vocational education facility needs for the impacted 
area. 

The community of Hazen will have to provide adequate 
educational facilities for the incoming populat ion. 
However , there are severe funding problems because the 
Hazen School District is at present bonded to capacity 
and , is not located so that it will bene fit from 
increased property taxes from the plant . Too , there 
is a t ime lag in getting grant requests approved. 

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

Bureau o f  Reclamation Responses 

The USBR has no authority to place these kinds o f  
s t ipulat ions o n  water service contract s .  There are numerous 
permits issued by the State of North Dakota where such a 
st ipulation could be attached if necessary . 

It is Department of Interior policy that baseline 
environmental data for private developments be provided by 
the company . The data used in the DES was compiled by 
reliable consulting firms and governmental sources and 
subj ected to

' 
detailed review and analysis by USBR personnel . 

The present status of educational facilities in the impact 
area was discussed in Sect ion 2 . 3 . 3  of the DES. 

The projected needs are based upon the premise that the 
student-teacher ratio will likely increase because the 
t emporary nature of a part of the population would preclude 
the expend iture of limited funds to provide permanent 
facilities which would no longer be used once the temporary 
populat i on moves out . 

The general discussion in Sect ion 3 . 3 . 2 . 2 on educational 
facilities includes gymnasiums and Vo-Tech facilities. We 
feel that specific needs should be determined by the local 
school boards based upon their greater familiarity with 
local values and wishes. 

As a last resort , loans could be made from the State Coal 
S everance Tax Fund to be paid back from future severance 
taxes (See Section 2 . 3 . 2 ) .  However ,  whether or not to 
utilize this source is strictly a local decision. 
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7 .  

8 .  

9 .  

1 0 .  

1 1 .  

Nature ef Comments about 
Draft Statement 

The capacity of the public health care system in the 
impacted area will be considerably exceeded as a result 
of the addit ional populat ion iqflux. The present 
physician to patient ratio in the area is 1 : 4 , 000, 
against a State average o f  1 : 1 , 500. Moreover , the 
area will need a new hospital and at present there 
are no funds available for new ' facilit ies or to 
recruit addit ional physicians and other health care 
personne l .  Funds received from the Coal Impact Office 
are adequate only to maintain and rehabilitate existing 
structures. 

The DES deemphasizes solar energy and conservation 
alternatives. This represents a fossil fuel bias. 

Alternative uses of the coal for producing 
petrochemicals and as coking coal should be 
discussed . 

The DES does not mention the presence or absence of lower 
coal seams . If the land is to be disturbed by strip
mining , all possible energy should be recovered . 

The DES does not include information about the rate 
structure that will govern sale o f  the gas produced . 
Will this rate structure encourage energy conservation 
or excessive and wasteful use of energy? 

7 .  

8 .  

9 .  

1 0. 

1 1 .  

Bureau of Reclamation Responses 

Again , it would be possible to borrow funds from the State 
Trust Fund if other possible source s  have been exhausted. 

The USBR fully supports solar energy and conservation as 
alternat ives to the long-term use o f  fossil fuel s .  As short
term alt ernatives to the proposed gaaificat ion plant they 
do not appear to be feasible at this tiine. 

Alternative use of the coal for producing petrochemicals 
was discussed in Sect ion 8 . 3 . 1 . 1 of th� DES . Lignite is 
not considered a good coal for coking purpo ses because the 
mo isture content is too high , the volatile content is 
generally too low, and the fixed ca�bon content is too low. 

There are no economically recoverable coal seams below the 
Beulah-Zap bed . 

The Federal Power Commission will determine the rate 
structure governing the sale of the SNG . Current proposals 
to average the cost into the existing rate structure were 
discussed as page 1-3 of the DES. 
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1 2 .  

1 3 .  

1 4 .  

1 5 .  

1 6 .  

Nature o f  Comments about 
Draft Statement 

The acreage o f  land projected to be disturbed by mining 
appears to be underestimated . The expected 1 0  percent 
accuracy o f  the proj ections as stated in the DES appear 
not to be accurate within 25 percent . For example , 
using the commonly accepted acreage of 1 , 7 50 tons per 
acre-foot (of coal ) , the total land mined during 25 years 
would amount to 1 6 , 250 acres , which is nearly 4 , 000 acres 
more than is projected in the DES . Also , the DES should 
point out that a total of 2 9 , 1 7 5 acres will be disturbed 
by the combined ANG and Basin Electric mining ac t ivitie s .  

The statement that farmers will want their land reclaimed 
as cropland has no basis other than the at traction o f  
short-term high wheat prices . 

The total amount of water released into the atmosphere will 
be 5 , 600 gallons per minute instead of 4 , 700 gallons per 
minute as stated in the DES , since the 800 gallons per 
minute discharged from the oxygen cooling plant is not 
includ ed .  

The discussion o f  water evaporation from the ANG and 
Basin Elect ric plants does not adequately emphasize the 
effec t s  of increased humidity and "mugginess . "  Also , 
the comb inat ion of increased humidity with sulfur and 
nitrous oxide emissions increases the likelihood of 
acid rains occurring. 

There is no source referenced for the statement on 
page 3-81 that the alkaline waters in North Dako ta will 
reduce mercury hazards to humans and wildlife by 
precipitating it out . This statement should either 
b e  omitted or its source cited in the t ex t .  

1 2 .  

1 3 .  

1 4 .  

1 5 .  

1 6 .  

Bureau o f  Reclamation Responses 

The acreages used in the DES were based on measurements o f  
t h e  thickness and quality of t h e  s e am  to be mined , n o t  a 
statewide overall average. As stated on page 1- 1 1  of the 
DES , the Basin Electric plant would require about 1 00 acres 
to be mined annually thus disturbing a total of about 
1 6 , 000 acres for both proj ect s .  

The basis for the statement was the generally higher dollar
per-acre yield of cropland over rangeland . 

Updated data sets the evaporat ion loss at 7 , 7 20 gpm. 
Evaporat ion and drift from both cooling towers are included 
in this e s t imate but blowdown is no t .  Section 1 . 5 . 5 . 4  has 
been revised to include the revised data . 

Because of the comparatively low relative himidity of the 
area , it is not likely that "mugginess" or local acid rains 
would develop because o f  water evaporation from the 
gasification plant . 

The statement was based on chemical laws and reactions well 
known in the scinece o f  chemistry and no one particular 
reference s erved as a source. 
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1 7 .  

1 8 .  

1 9 .  

2 0 .  

Nature of Commen ts about 
Draft Statement 

Will the Bureau of Reclamat ion sell water to ANG even 
though the DES concludes that the project will adversely 
affect air quality and ground water qual ity and quant ity; 
that wildlife habitats will be permanently altered ; and 
that the social structure of the area will be significantly 
affected by the increased population? 

Consideration should be given to comp iling statistical data the 
incidence of diseases under pre-plant conditions. Such a data base 
is essential for monito�ing conditions after the plant is in operat ion. 

The DES does not give adequate attention to the effects of 
trace elements on air and water quality radioac tivity , or 
possible carcinogens. The deleterious effects o f  toxic 
tract elements on humans , animals and plants should be 
mentioned as well as the lack of official emission 
standards . 

Sulfur dioxide from lignite and coal-fire powerplants may 
cause selenium deficiencies in cat tle , resulting in 
stil lborn or weak calves. Reportedly, the sulfur dioxide 
is abso rbed by alfalfa and , when eaten by cat t l e ,  the 
resul ting sulfate reduces selenium level s .  Two such 
occurrences have been reported in North Dako ta : one 
was on a ranch 1 mile from a thermoelectric powerplant 
and oil refinery; the other was on a ranch 6 miles from 
a thermoel ectric compl ex. S tudies are underway to 
determine better ways of diagnosing and preventing 
this problem. 

1 7 .  

1 8 .  

1 9 .  

2 0 .  

Bureau o f  Reclamation Responses 

The Secretary of the Interior will have to decide whether 
or not to issue a wat er service contract after weighing 
the impacts of the proposal against the benefit to the 
nation o f  the synthetic natural gas produced. 

We agree with this comment and have advised ANGCGC accordingl), 

The effects of toxic trace elements was diacussed on 
pages 3- 1 6 ,  3-1 7 , and 3-81 of the DES . A sentence 
regarding the lack of tract element emission s tandards has 
been added to Section 4. 1 . 2 . 1 .  Radioac tivity from either 
source should not be a problem because o f  the very low 
occurrence of radioac t ive elements in the coal. Very little 
is known about the carcinogenicity of the emissions and to 
place more emphasis on this potential effect would be to 
engage in "scare tactics" not warren ted by existing 
knowledge .  

No response necessary. 
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Appendix A 

Glos sary 



ANGCGC 

ANR 

Bcf 

BLM 

BOD 

Btu 

CEQ 

cfs 

dBA 

DO 

EPA 

FPC 

f t  

FTU 

GMA 

gpd 

gpm 

l-lliV 

kIn 

KV 

Glossary of Abbreviations 

ANG Coal Gasification Company 

American Natura l Resources Company 

billion cubic feet 

Bureau of Land Management 

Biological Oxygen Demand 

British thermal unit 

Counc il on Environmental Quality 

cubic feet per second 

decibels A weight ed 

degrees C entigrade 

degrees Fahrenheit 

Dissolved Oxygen 

Environmental Protection Agency 

Federal Power Commiss ion 

feet 

Formazin Turb idity Units  

Game Management Area 

gallons per day 

gallons per minute 

Higher Heating Va lue 

kilometer 

Kilovolt 

Loudnes s 9 0 , 50 , 1 0 .  Tha t dBA level exceed ed 90 percent 
of the time , 50 percent of the time , or 1 0  percent 
of the time . 
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lb 

ug/m3 

mg /l 

mg/m3 

MMcf 

Mcf 

MCD 

MDU 

MW 

m/ sec 

NACCO 

NGPC 

NWR 

ppm 

PSC 

psig 

REA 

ROW 

scf 

SNG 

SWC 

mi2 

Tcf 

TDS 

tpd 

tph 

TSP 

USGS 

pound 

microgram per cub ic met er 

milligrams per liter 

milligrams per cubic meter 

Million cub ic feet 

Thousand cubic feet 

Mercer Census Divis ion 

Montana-Dako ta Utilities 

Megawat t  

met ers per second 

North American Coal Corporation 

Natural Gas Pipeline Company of America 

National Wild lif e Refuge  

par ts per million 

Public Service Commis sion (North Dakota) 

pounds per square inch gage 

Rural Elec trificat ion Administration 

right-of-way 

st andard cubic foot 

Synthetic Natural Gas 

S tate Wat er Commiss ion (North Dakota) 

square miles 

Trillion cubic feet 

Total Dissolved Sol ids 

tons per day 

tons per hour 

Total Suspend ed Particulates 

U . S .  Geological Survey 
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Chemicals 

As arsenic 

B boron 

Ba barium 

Be beryl lium 

Br bromine 

C carb on 

Ca calcium 

Cl chlorine 

CO carbon monoxide 

COS carbonyl sulfide 

CO2 carbon dioxide 

CH4 methane 

C2HS ethane 

F fluorine 

HC hydrocarbons 

HCN hydrogen cyanide 

Hg mercury 

H2S hydrogen sulf ide 

Mn manganese 

Na sod ium 

NOx oxides of nitrogen 

N02 nitrogen dioxide 

NH3 ammonia 

Pb lead 

S02 sulfur dioxide 

S04 sulfate 

Zn zinc A-3 
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Appendix B 

Flow Diagrams for Rectiso l ,  Gas Liquor Separation , 
and Ammonia Recovery 

Gas if ication Material Balance 
Trace Element Mass Balance 

Plant Energy Balanc e 
pollutant Emiss ions and Abatement 

Sulfur Dispos ition D iagram 
No rth Dako ta Health Department Let ter 
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.. _ .. ..  REGEN. 

TOWER 
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HOT � REGEN. �REFLUX CW 
DRUM 

( 

METHANOL 
WATER 

COLUMN 

SCHEI 

EXPANSION 

GAS TO 

GASIFICATION 

OFF GAS TO 

SULFUR 

RECOVERY 

LOW DIAGRAM 
UNIT 
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oUSTY&TARRY 
GAS LIQUORS 

FROM 
GASIFICATION, 

SHIFT 
CONVERSION & 

GAS COOLING. 

GAS LIQUOR 
EXPANSION 

VESSELS 

SECONOARY SEPARATORS 

TAR TANK 

FINAL GAS 
LIQUOR SEPARATOR 

fiNAL GAS LIQUOR 
SURGE TANK 

ICHEMATIC PROCESS FLOW OIAG RAM 
GAS LIQUOR SEPARATION 
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Coal 
S team + BFW 
Oxygen 
Wa ter 

To ta l 

Ou tpu t 

A s h  
T a r  
Tar O i l  
C r u d e  Phenol 
Naphtha 
Ammon i a  
Depheno l i z ed 

l-'7a ter 
O f f-Ga s 

Output 

Tai l Gas 

Conden s ate 
Expan s ion Ga s 
Prod u c t  S NG 

Tot a l  

GAS IF ICAT ION MATERIAL BALANCE
I 

From 

Coa l  Hand l i ng 
S team Generat ion 
Air S e p a r a t ion P l an t  
S team Cond e n s a t e  

Re turn 

Lur g i  Ga s i f i e r s  
Ga s Liquor S epara t ion 
G a s  L iquor Separa t ion 
Pheno so l van 
Rec t i so l  
Ammon i a  Recovery 
Pheno so lvan 

Rec t i s o l  

Ammo n i a  Recovery 

Methana t i on 
Ga s L i quor Sepa r a t ion 
P ro d uc t Ga s 

Compr e s s ion 

To 

Lurgi Ga s i f i e r s  
Lurgi Ga s i f i e r s  
Lurg i Ga s i f i e r s  
Rec t i so l  

A s h  Hand l i ng 
P l an t  F u e l  
P l a n t  Fu e l  
P l a n t  Fuel 
Plant F u e l  
S a l e s  
Cool ing Tower 

S tr e t ford S u l fur 
Rec o very 

S t r e t fo r d  S u l fur 
Recovery 

S t eam Ge n e r a t i o n  
L . P .  F l are 
S a l e s  

I
P l an t  Oper a t i n g  a t  a bove r a t e  for 7 9 7 2  HRS/YR . 

B-4 

Ibs /hr . 

2 , 2 3 6 , 7 8 0  
2 , 3 6 3 , 7 7 5  

4 5 2 , 6 8 5  
6 2 , 1 7 0  

--_. _- -

5 , 1 1 5 , 4 1 0  

1 4 6 , 9 4 0  
7 0 , 1 2 0  
1 1 , 8 1 5  
1 3 , 5 5 0  
1 1 , 3 4 0  
1 7 , 8 0 0  

2 , 1 9 9 , 9 4 5  

1 , 8 1 9 , 7 1 0  

4 7 . 5 5 5  

2 9 7 , 4 7 5  
5 , 7 0 0  

4 7 3 , 4 6 0  

� , 1 1 5 , 4 1 0  
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6 
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3 
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3 0  
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0 . 1  

< 0 . 1  
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1 5 . 8  

6 . 6  

3 . 9  

1 . 3 

2 . 0  

3 . 3  

0 . 4 

1 9 . 7  

0 . 6 6 

0 . 3 3  

0 . 0 6 6  

0 . 0 6 6  

2 . 6 3 

0 . 0 6 6  

2 5 0 0  1 6 4 2  

0 . 0 5 0 . 0 3 3  

2 0  1 3 . 1  

1 0 . 6 6 

1 0 . 6 6  

1/ Grams /metric ton (wet)  

�/ Parts per million (dry) 

2 3 0  

7 0  

4 0  

1 0  

2 5  

5 0  

0 . 5 

6 0  

1 . 5  

4 

0 . 7  

<1 

12 
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1 6 . 7  

5 . 1  

2 . 9  

0 . 7 3  

1 . 8  

3 . 6 

0 . 0 4 

4 . 3  

0 . 1 1 

0 . 2 9 

0 . 0 5 

0 . 07 

0 . 8 7 

0 . 07 

1 .  2 %  870 

< 0 . 1  0 . 0 0 7  

2 0 0  14 . 5  

6 0 . 4 3  

6 0 . 4 3  

% 

d i s t r  

3 3  

2 8  

5 5  

1 0 6  

7 7  

7 4  

5 6  

9 1  

1 0 9  

1 0  

2 2  

1 6  

8 8  

7 7  

1 0 6  

3 3  

1 1 0  

5 3  

2 2  

1 1 1  

6 6  
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% 
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2 9  

57 

1 1 2  

i 7  

7 6  

5 9  

1 2 0  

1 1 8  

1 6 1  

3 9  

3 2 0  

1 4 9 

4 0 3 

1 5 6  

3 4  

1 5 8  

5 3  

1 2 6  

1 1 3  

7 8  

1 2 5  



Energy Balance (MM Btu/D)  

Gasif icat ion Effic iency (based on HHV) 

Input 
Coal to Gasifier ( 2 7 , 27 2 ) ( 2 , 000) ( 7 , 230) = 394 t 400 

Output 
SNG 

Tar,  oi1s ,  Naphtha 

Phenols 

Ammonia 

Stretford Off Gas 

Total 

( 27 5) ( 997 ) 

Efficiency 338 , 800 100 � 84 . 6% 
394 , 400 

Overall Efficiency 

Input 
Coal to Gas ifier 

Electric Power - P lant 
( 3 . 25 MM KWH/D) 

Electric Power - Mine 
(0 . 1 6  MM KWH/D) 

Vehicles 
( 7  x 1 06 gallons/yr @ 1 50 M Btu/gal)  

Total 

Output 
SNG 

Ammonia 

Total 

Efficiency 272, 900 1 00 = 66 . 7% 
409 , 000 

B-6 

= 268 , 700 

4 1 , 900 

4 , 500 

4 , 200 

1 4 , 500 

338 , 800 

394 , 400 

1 1 , 1 00 

600 

2 , 900 

409 , 000 

268 , 700 

4 , 200 

2 7 2 , 900 
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POLLUTANT EMISSIONS AND ABATEMENT (lbs/hr) 

Non-Methane 
Pol l ution 

lli!!! Control �(� Hydro-
� Carbons 

Coal -Lock Ejector Low Energy Scrubber 
Ash Lock Fan Low Energy Scrubber 
Start-up I nc i nerator ( 1 )  

( I ntenni ttent) None 
Fl are ( 2 )  ( I ntenni ttent) None 
Steam Boi lers Hot . E l .  Stat. Prec. 
Steam Superheater None 
Stretford Pl ant ( 6 )  I nci neration 

1 , 1 50 
1 8 ,090 

1 ,01 0 780 60 
1 , 595 320 30 

Sh i ft Catalys t 
Regeneration ( 3 )  
( Intenni ttent) None 

Gas Li quor Vent Gas ( 2 )  L ow  Pressure Fl are 
2, 750 

219 

Coal Handl i ng :  
Primary Crusher Stn. Baghouse 
Sec . Crusher Station Baghouse 
Bel t  Conveyor Transfer 

& Sa.r.pl i ng Station Baghouse 
Fine Screeni ng & Crus . 
Stat ion Baghouse 

Bel t  Conveyor Transfer 
�ation Baghouse 

Fi nes Storaoe S i l o  & 
Bel t Conveyor Transfer 
Stati on Baghouse 

Gas i fier Bui l d i ng Baghouse 
Be l t  Conveyor Transfer 

& Sampl i ng Station Baghouse 
L i ve Storage Recla im  

Tunnel Venti l at i on None 

Ash Handl i ng :  
Ash Dewateri ng Vent None 
Ash Dewater i ng 

Clarifier None 

Refuse I nc i neration Scrubber 

Max mum case, start-up of 5 gas i fi ers 3 on a i r ,  2 on oxygen. 
Max mum case duri ng upset condi ti ons . 
Our ng Catalyst Regeneration Only , maximum case , 1 . 5% of total operati ng time. 
Not determi ned . 

Parti cu-
l ates 

Trace 
Trace 

1 30 
40 

9 . 4  
1 3 . 4  

1 0 . 6  

1 1 . 7  

2 . 7  

1 . 5 
28 . 5  

1 3. 4  

2 . 3  

N.D.  

( 1 ) 
( 2 )  
( 3 )  
(4 )  
( 5 )  
(6)  

H2S Removal Effi c i ency . 
The Stretford off gases are i nci nerated i n  the superheater and account for approximately 
1 200 l b/hr of the S02 emissions from the superheater. 

(7 )  Based o n  1 . 7  wt. % sul fur i n  DAF coal .  

S Removal 
...£QL � .-.!!2L Effi ci enc� 

0 . 5  380 1 1 . 5  N.D .  (4) 
N . D. 

1 1 0  80S 
250 

99S (5)  

N . D. 
N . D .  

• 
N . D .  

N .D .  

N .D. 

N . D. 

N .D .  
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ATTACHMENT 

Environmental Control 

Division of 
Environmental Engineering 

M I SSO U R I  OFFICE B U I LD I N G  

1 200 M I SSO U R I  AVEN U E  

B I SM A RC K. NO RTH DAKOTA 

5 8 5 0 5  

GENE A. C H R I ST I A N SON. P.E. 
DIR ECTOR 

( 70 1 )  2 2 4 . 2 3 4 8  

Apr i l  1 3 , 1 9 7 7  

Mr . Gary N .  We inre i c h  
Environment a l  Coord inator 
S ynthet i c  Fue l s  
Amer i c a n  N a tu r a l  Ga s Service Company 
One Woodward Avenue 
D e troi t ,  M i chigan 4 8 2 2 6  

Re : D e c embe r  1 7 , 1 9 7 6 Requ e s t  for I nterpre tation o f  
App l ic ab i l i ty o f  Regul a t ion R2 3 - 2 5 - l 2 , New Sour c e  
P e r formance S tandards , f or Proposed Coal 
Ga s i f ic a tion P lant 

_ D ear Mr . We inre i c h : 

JONATHAN B. W EI Sa U C H .  M . D  

STATE HEAL.TH O F F i C [R 

W. VAN H E U V ELE.'4. C H I EF 

ENVtRO�' M E NTAL CO�HROL 

Thi s Department h a s  reviewed your December 1 7 , 1 9 7 6 reque s t  for 
i nterpretat ion o f  the appl i c ab i l i ty o f  Regulat ion R 2 3 - 2 5 - l 2 , New 
Source P e r formance S tandard.s , as it pertains to sul fur d i ox ide and 
n i trogen ox id e s  em i s s ions f rom the s t e am boi lers and s team super
heaters of your p ropo s ed coal gas i f i ca t ion p l ant . 

Two interpretations are reque s ted i n  your December 1 7 , 1 9 7 6 le tter . 
The f ir s t  interpretat ion r eque s t s  that the sul fur d i oxide ( S 0 2 ) 
r e s u lt ing f rom the inc inerat ion o f  S tre t ford un i t  o f f -g a s  i n  the 
s te am s uperhe aters be exemp t from the 0 . 8  pound s S0 2 per m i l l ion 
BTU heat input emi s s ion s tandard o f  S e c tion 1 2 . 4 0 1  ( 4 )  ( a ) ( i )  o f  
Regul ation R2 3 - 2 5 - l 2  for l iquid fos s i l  fue l - f i red s t e am gene r a tors 
and that on ly the s ul fur d i ox ide r e s u l t i ng from the burning o f  
the l iquid fuel s be s ubj e c t  t o  the s tandard . 

The s econd interpreta t ion r eque s t s  that the s te am boi lers and 
s te am s up erheaters be exemp t from the n i trogen ox ides (NOx ) emi s s i on 
s tandards o f  Se c tion 1 2 . 4 0 1  ( 5 )  ( a )  o f  Regulat ion R2 3 - 2 5 - l 2  for 
fos s i l  f ue l - f i red s t e am generators burning g a s eous , l i quid or s o l i d  
fos s i l  fue l s  e i ther individu a l ly or s imu l taneous i n  any comb i n a tion . 

With r e s p e c t  to the s u l fur d ioxide ( S02 ) emi s s i on s tandard o f  
S e c t � ') :1  1 2 . 4 0 1  ( 4 )  ( a )  ( i )  o f  Regula t ion R 2 3 - 2 5 - l 2 , the Depar tment 
has L � te rm i ned that the S tretf ord un i t  o f f -gas burned in the s team 
superhe aters would not be sub j ec t  to the 0 . 8  pound per mi ll ion 
BTU heat input s tandard . T h i s  i s  because the o f f -g a s  i s  a waste 
byproduct not p roduced for the purpose of gene rat ing u s e ful he a t . 
Therefore thr � � f-gas i s  not � fos s i l  fue l  a s  d e f ined i n  Sec tion 
1 2 . 4 0 1 ( 2 )  ( b )  o f  Regulation R2 3 - 2 5 - l 2 . 
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Mr . Gary N .  We inre i c h  - 2 - Apr i l  1 3 , 1 9 7 7 

The mon i to r i ng o f  the total sul fur content and qua n t i ty o f  the 
o f f- ga s  s tream before it i s  i n c inerated i n  the steam superheaters 
will be required so that c omp l iance w i th the 0 . 8  Ibs 50 2 /1 0 6 B TU 
h e a t  i nput s tandard for the burn i ng o f  the l iquid fue l  c an be 
adequately deter�ined as requ i red by s e c tion 1 2 . 4 0 1  ( 6 ) ( b )  of 
Regu l a t ion R2 3 - 2 s - 1 2 . Thi s r equi reme n t  wi l l  be i n c l uded a s  
cond i tion to a p ermi t t o  construc t , upon i s suance . 

The emi s s ions o f  sul fur d ioxide f rom a coal g a s i f i ca ti o n  plant 
a re regulated by Regul a t ion R 2 3 - 2 s - l s , P reve n t i on o f  S i gn i f i cant 
Deterioration o f  A i r  Qul a i ty . Thi s regulat ion requ i r e s  that b e s t  
ava i l a b l e  c ontrol techno logy be app l ied t o  control s u l fu r  d i oxi d e  
emi s s ions not s ub j ect t o  a N ew S ource P e r f ormance Standard a s  i s  
the c a s e  for the S tr e t ford u n i t  o f f-ga s . 

The D e pa rtmen t  would require the submi s s ion o f  a d e t a i led d i s c u s s i on , 
with s uppor t ing evidenc e , o f  why you f e e l  that your p r e s e n t  d e s i g n  
o f  a S tr e t ford un i t  p lu s  i nc ineration i s  the b e s t  ava i lable contro l 
technology for contro l l ing S02 emi s s ions f rom the ga s i f i ca t ion 
portion of the p l an t . Upon r e v i ew and a pproval of the in forma t i on 

- s ubm i tted , the D e p a r tment w i l l  s p ec i fy a n  502 emi s s ion l imit for 
_ the S tr e t ford o f f - g a s  as per S ec t i on 1 5 . 1 0 2  ( 2 )  ( b )  ( i i )  o f  Regulat ion 

R 2 3 - 2 5 - 1 5 . T h i s  l imi t wi l l  be i nc luded as cond i t ion of a p e rmit 
to con s truc t , upon i s s uance . 

Wi t h  r e s p e c t  to the n i trogen ox i d e s  ( NOx ) emi s s ion s ta ndards o f  
S e c tion 1 2 . 4 0 1  ( 5 )  ( a )  o f  Regul a t ion R2 3 - 2 5 - 1 2 , the Department h a s  
d e t e rmined that the steam bo i le r s  and the s team superheaters s hould 
be exemp t f rom t h e s e  s tandard s . The S tr e tford unit o f f -g a s , to be 
burned i n  the s team superheate r s , \�ould nbt b e  s ub j e c t  to the NOx 
s ta ndards a s  i t  i s  a wa s te byproduc t not produced f o r  the purpose 
o f  genera t i ng u s e ful h e a t . There fore i t  i s  not a f o s s i l  fuel a s  
d e f i ned i n  S e c t i on 1 2 . 4 0 1  ( 2 )  ( b )  o f  Regul ation R 2 3 -2 5 - 1 2 . The 
l iquid f ue l s  ( ta r s , tar o i l s ,  n a phtha and p heno l s ) to be burned i n  
t h e  s te am bo i l er s a n d  s team superheaters are byproduct fue l s  derived 
from the l i g n i t e  g a s i f i c a t ion proce s s . The b e s t  ava i l a b l e  control 
technology required to me e t  the 0 . 3  pound NOx per mi l l ion BTU heat 
i nput emi s s ion s tandard for l iquid fue l s  o f  s e c t i on 1 2 . 4 0 1  ( 5 )  ( a )  ( i i )  
con s i s t s  o f  well d e s i gned low NOx emi s s ion burner s , wh i c h  reduce the 
peak f lame temp e r a tur e , and r emove oxygen f rom the vo l a t i l i z at i on 
z on e . Because the l i quid f ue l s  con t a i n  a h igh n i trogen and oxygen 
content , the app l i c a t ion of t h i s  control technology wou l d  r e s u l t  i n  
0 . 5 5 7  pound NOx p e r  m i l l ion BTU heat input compared t o  the 0 . 3  
pound NOx per m i l l ion BTU h e a t  i nput a l lo\�ed . Labora tory a ttemp t s  
to reduce t h e  n i trogen and oxygen c o n t e n t  of the l iquid fue l s  p r i or 
to b urn i ng have been un succe s s f ul . I t  i s  the po l i cy that a fuel 
s hould be s ub j e c t  to a New S ource Per forma nce S tandard i f ,  and only 
i f ,  there is  evidence that t h e  genera l type o f  control equ i pment 
on H h i ch the s tandard was b a s e d  can be u s ed to meet the s t andard 
for the fue l in c u e s t ion , or that the s tandard wa s i n tended to 
prec l ude u s e  of iuch f ue l . S i nce the NOx s tandard for l iquid fue l s  
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Mr . G a ry N .  We i nr e i c h  - 3 - Ap r i l  l 3 , 1 9 7 7  

was b a s e d  o n  contro l technique s whi ch w i l l  not reduce NOx emi s s i on s  
for the s e  byproduct l iquid fue l s  a nd s inc e t h e r e  i s  n o  evidence t h a t  
indicates tha t the s e  f ue l s  s hould be prec luded from u s e ; i t  wo uld 
appear appropr i ate that the s team boi lers and s t e arn superhe aters be 
exemp ted f rom meeting the NOx emi s s ion l imi t s  s p e c i f i e d  i n  S ec t ion 
1 2 . 4 0 1  ( 5 )  ( a )  o f  Regulat ion R2 3 - 2 S - l 2 . 

The Department wou l d  require the s ubmi s s ion o f  a d e t a i led d i s cu s s ion 
wi th suppo r t i ng evidence that the best a va i lab le c ontro l techno logy 
h a s  been emp loyed in the de s ign o f  the s t e arn bo i l e r s  and s t e arn 
s uperhe a te r s  for NOx control and that t he emi s s ion rate o f  0 . 5 5 7  
pounds NOx p e r  m i l l i on BTU h e a t  i nput for l iquid fue l s  burned i n  
the s te arn b o i l e r s  and the emi s s i on r a t e  o f  0 . 2 4 pounds NOx p e r  
m i l l i on BTU h e a t  i nput for t he l iquid fue l s  a n d  the S tr e t ford 
o f f-gas burned i n  combi n a t i on i n  the s t e arn superhe a te r s  are the 
lowe s t  emi s s ion rates for NOx contro l a c h i eva b l e  w i th pre sent b e s t  
ava i la b l e  control techno logy . Upon r ev i ew and approva l o f  the 
in formation s ubm i tted , the Department w i l l  s pe c i fy NOx emi s s ion 
limi ts and NOx mon i to r i ng requ i r emen t s  for the s t e arn b o i l e r s  and 
s tearn superheate r s . These l imi ts w i l l  be included a s  cond i tions 
to a perm i t  to cons truct , upon i s suanc e . 

The i n forma t ion reque s ted above should be submitted a s  s oon a s  
po s s ib l e  s o  t h e  appropr i ate emi s s ion l im i t  c ond i t i o n s  f o r  S 0 2 and 
NOx can be draf ted and the p roce s s i ng of your perm i t  to con s truct 
will not be de l aye d .  

I f  you have any que s t ions concern i ng t h i s  l e tter , p l e a s e  f e e l  free 
to contact this o f f i c e . 

Your s truly , 

�/ 
w .  Van Heuve len , C h i e f  
Envi ronment a l  Contro l 

\WH/DK:'i : lrr 
c c : John D a l e , EPA 
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Appendix C 

Environmental Studies 





(J 
I "  

ENVIRONMENTAL STUDIES OF PROPOSED PLANT AND ASSOCIATED SYSTEMS 

Tit le of Study Organization Frequency of Study Reporting Schedule Completion Date 

Environmenta l Geologic Investigation Woodward-Thorfinnson & Assoc . Once 

Environmental Soil Survey Woodward-Thorfinnson & Assoc.  Once 

Archaeological/His torical Assessment Woolworth Research Assoc . Once 

Detailed Environmental Analysis of 
Gasification P lant and Min}ng Sites 

Detailed Environmental Ana lysis of 
Product Pipeline Rou te 

Envirol�enta1 Impact  Narrative for 
Wa ter Intake and Pipeline 

Environmenta l Impact Analysis of 
Railroad Spur 

Noise and Odor t-lonitor ing 

Air and Water Quality Monitoring 

Biotic Community Monitoring 

Woodward-Clyde Consultants Once 

Ecology and Environment , Inc . Once 

Environmental Engineering Once 

ANG Once 

��� Continuing 

ANG Continuing 

ANG Continuing 

Final Repor t 

Final Report 

Final Report 

Final Report 

Final Report 

Final Report 

Final Report 

Annual 

Annual 

Annual 

July 1974  

August 1 9 7 4  

August 1 9 7 4  

March 1 9 7 5  

March 1975  

April 1 9 7 5  

May 1 9 76 

Duration of 
plant and 
mining 

Dura tion of 
plant and 
mining 

Dura tion of 
reclamation 





Append ix D 

Annual Wind Roses for Williston and Bismarck 
Nor th Dakota Air Quality Data 

Plant Site S02 ' Sulfat ion , Suspended Particulat es , and Dus tfall Data 
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ANNUAL PERCENTAGE FREQUENCY OF  WIND SPEED AND DIRECTION 
WILLISTON, NORTH DAKOTA, 1 964 THROUGH 1975 
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N 

WIND SPEED 
(MPH ) 

� 
� 1 9 

1 3- 1 8  

8-1 2  

4-7 i 
0-3 

ANNUAL PERC ENTAGE F REQUENCY OF WIND SPEED AND D I R ECTION, 
BISMARCK, NORTH DAKOTA, 1955 TH ROUGH 1964 
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SUMMARY OF AI R QUALITY M EASU REMENTS F ROM BISMARCK, MANDAN, 
AND DICKI NSON, NORTH DA KOTA, 1970-1974 

Suspend� Parti culates Suspended Sulfates Reacthe Sulfur Ou.stfl. l l  COefficient o f  
(sulfatton) HUt 

AnnUl' ",-xtl'l'lJlll Annual ""',I,11111.1n Annual "", ... 111'U1T Annual ,.. ... 111'U1T Annua l 
Geometric 24�hour �::;:�) 24-hour Av�rlge l -Jl'cmu, Average 3--Monttl GtCllttr1c "",. Satllp l e  SlIIple �;:?;:�) SlIIIple (tons/ SlIIple "",. 

("9/0 ' )  ("9/0') ("9/0 ' )  �"I;��) mi l ) ( tons/M i l )  « ohl1ooo ftl 

Bhll'lolrck 

1970 68 136 2 .80 8.30 0 . 16 8 . 1  1 1 . 8 NA2 
1971 55 147 3 . 92 7 . 70 0 . 09 0 . 1 6  4 . 8  7 . 7  0 . 2 1  
1972 59 406 3.63 10.43 0 . 1 2  0 . 25 5 . 7  8 . 3  0 . 1 8  
1973 �3 3 158 4.30 10.46 0 . 1 0  0.22 4.6 1 1 . 9  0 . 06  
1974 1 1 3 2  6 . 1 7  0.22 1 4 . 0  

Handan 

1970 42 83 3 . 20 5 . 40 < . 1  < . 1  HA NA HA 
1971  52 1 00  3 . 9 9  8 . 1 2  0.09 0 . 26 HA HA NA 
1972 42 1 1 2  3.48 1 2 . 00  0 . 1 2  0.26 NA HA NA 
1973 41 1 1 6  3 . 56 7 . 60  0 . 1 0  0 . 1 6  HA HA HA 
1974 1 98 3 . 72 0 . 2 3  

Dickinson 

1970 46 126 1 . 70 6 . 20 HA NA NA NA NA 
1971  41 98 2.08 3.90 0.05 0 . 10 HA NA NA 
1972 42 105 2 . 60 5 . 5 1  0 . 0 5  0 . 09  NA NA NA 
1973 49 149 3.66 24 . 28 0.07 0 . 1 7  HA NA NA 
1974 156 2 .45 0 . 1 1  

1 1 974 Oatl indicates data through June 1974 2 "0 •• surements .... "t lable 
3 Not yet 'vai lIb1e 

�urce: Woodvard-EnvlcOIl, Inc. 1974 . 
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MEASURED SO! CONCENTRATI ONS. PERCENT F REQUENCY OF OCCUR R ENCE. 

16 JUNE. 1974 THROUGH 14 AUGUST. 1974 

PPM 

. 000 - .005 

.006 - .010 

.011  - .015 

.016 - .020 

.021 - .025 

.026 - .030 

.031 - .035 

. 036  - .040 
.041 - .045 

. 046  - .050 

.051 - .055 

.056 - .060 

.061 - .065 

.066 - .070 

.071 - .075 

.07� - .080 
.081 - .085 

. 086  - .090 

.091 - .095 

.096 - . 1 00  

. 101 - . 1 05 

24 Hour Averlge 

No. Obs . S Occurrence 

54 
MIX • • •  063 Ppil 

1 1 . 1 1  

1 1 . 1  

9 . 3  

1 3 . 0  

1 3 .0 

1 3 .0 

9.3 

5 .6 

7.4  

5.6 

1 . 9 

Source : \'100dward-Envicon, Inc . ,  1974 . 

1 Hour Averlge 

No. Obs. S Occurrence 

204 

189 

180 

1 36 

e6 

103 

103 

57 

47 

53 

27 

24 

18  

1 1  

19  

12e6 

lS.71 

1 4 . 6  

1 3 . 9  

1 0 . 5  

7 . 4  

7 . 9  

7 . 9  

4.4  

3 . 6  

4 . 1  

2 . 1  

1 .9 

1 .4 

0 .9 

1 . 5 

0 . 7  

0 . 4  

0 . 4  

0 . 5  

0.2  

0 . 1  

SULFATION DATA F R OM  PASSIVE DEVICES - 1974 (R EACTIVE SULFUR) 
MI LLIGRAMS/100 CM2/DAY 

STATION GUEIlAl PLANT AREA NETWORK PERIOD 

n ... 2/U174 3/14174 4/13/14 4/23/14 5/15/14 5/23174 1124/14 Arf Ul-
(Ft- 3/14/14 4/13/14 5/15/74 5/23174 1113/14 6/24/14 7/24/74 _tic 110. AGL) (",r) (Apr) ( ... ,) ( ... ,) (J •• ) (J •• ) (Jol) Avg. 
(10) < . 1 3  < . 1 3  < .1) 

(10) < . 13  < . 13  < .ll 

(10) < .20 < . 14 < . 1 3  < . 14 < .13 < .15 

(10) <.IS < . 13 

(10) < .13 < . n  < . 1 3  

(10) < . 1 3  < . 1 3  < .13 

(10) < .13 < . 13 < . 13  

(10)  < .11  < . IS  < . 13  

9 (10) < . ll < . 13 < . 13  

10 (100) < . 14 < . 1l < . 14 < . 13  < . 1 3  

STATION IIORTH DAIOTA STATE IlETWORK PERIOO 
NAIl( 

(",r) (Apr) (Ma,) ( ... ,) (Jo.) (Jon) (Jol)' 
1914 1914 1914 1914 1914 1914 1914 

B1INrck 0.22 0 . 16 0.14 0 . 14 0 . 12  0.12  

Dickinson 0.1 1  0.10 0.05 0.05 •• D.  •• 0. 

Wf l l h to. 0.08 O.IS 0.06 0.06 0.02 0.02 

Deta 1nVll1d 

. Station not yet Icthlted 

0 Different 11IIIP11 period 

N . D  • . 110 Dote 
. . Otta not Iva1l.ble 

CooIpl1ed by: WooMrd-Enylcon. I nc .  1 974. 
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RESUL TS OF ANALYSIS OF HI·VOL SAMP LES FOR SUSPENDED PARTICU LATES, 
METEOROLOGICAL TEST SITE AND NORTH DAKOTA STATE AI R QUALITY 

NETWOR K  

tDeat!on � 
Il_nt 

Sulfate. ()JCjJ/.
l

j 
Mitrate. (1.19/.3) 
Fluorides ().I9/.1) 
pH 

(Mercury) 
(.\runic) 
(I'to lybdenua) 
(S.leni�) 
(Lead) 
(Antuoyl 
("rylli�) 
(C.dIli�) 
(Vanadila) 
("-nCjJaneae) 
(Chr,*i�) 
(Copper) 
(Mieke l )  
(Zincl 
( I ron) 
(aari�) 
(Boron) 

Meteorolosieal 
June • July .!!!!.!. Nin. 

4 . 90 0.49 
0.44 O . l l  

.022 . 00 )  . . . . . . 

<0.0(0) 
<0.0042 
<0.017 
< 0 . 08l 
<0.041 

<O.OlS 
<0.0015 

0 . 0  
< 0 . 00 )  

0 . 060 
0 . 00 3  
0. 114 
a . O l l  
0 . 049 
1 . 50 
0 . 0  
0 . 0  

Teat SHe 
1974 J .... � !2.:. 

3 . 19 '.06 
0 . 39 0 . 9 4  

. 00 '  . 00 '  . . . 9. )8 

ArithMtic Averag •• (l,J9/a) 
North Dakota State Air 2!:!:!lit:l lII�h 

, July 1972 June , July 1973 J\lne 1974 

� !!!.:.. �. £!.£.:.- . !!!.:.. � 2!£:. !!!:.. 
1 . 7 3 4 . 0 2  4 . 4 1  1 . 97 2 . 77 0.61 1 . 10 1 . 43 
1 . 01 1 . 5 3  2. 28 0.94 2 . 11 0 . )9 0.48 0 . 74 

. 00 )  .au .034 0.01 0.01 0.02 

9. )8 9 . l8 8 . 59 8.64 8.87 7 . 00  7. 11 7 . n  

Me trace .. tah ana l y  ... pu fOrMeS 

� 
1 . 4 4  
I . St 
0.0) 
7.78 

Alpha 
.... 

0.002 + O. Cal 
0 . )]9 � 0.022 O . 2 !1  . 20) . 211 0.09 .OJ9 .046 0.41 o . n  0 . ]7 0 . 35 

1Aqend : Fox (Poxhola, IIorth Dakota) 
Die (Dickinson. Nortt'! Dakota) 
lie (Iie_rek. North Dakota) 

- 110 Va110Ms durinq �r1od 

RESUL TS OF DUSTFALL ANALYSIS CONCENTRATIONS ITONSlMI2/MONTHI 

Su.t1on General Plant .. twork P.rlo� 

E1e •• 2/2J/7. 3/14/74 4/11/74 4/23/74 5/U/74 5/2l/74 6/13/74 6/24/74 
(Pt- 3/14174 4/11/74 5/lS/7S 5/11/74 6/1 )/74 6/24/74 7/15/74 7/24/74 Adt�t1e � !S:L � .J!i!L ..1!!!ZL .l!!zL .J:!l!!!L .J:!l!!!L ..l!1!!lL ..l!1!!lL --.!!!!!L..-

(10) 2.918 6 4 . 659 6 6 . 4 ) 2  4 . 6 7  
( 1 0 )  1 . 4 7 )  6 5 . 162 6 18.589 8.41 
(10) 0. 5)1 2 . 024 1 . .12 6 3. 201 6 4. )28 6 2 . )0 
(10) 2 . 401 6 � .  744 6 ).4 . 1 )6  1 4 . 4 )  
(10) ). 372 6 ). )40 6 • •  140 ) . 6 2  
(l0) 14. )70 6 1 1 . ll9 6 1 2 .  70� 1 1 . 4 7  
( l0) 2 . 495 6 6.447 6 6.527 5.16 
(10) l.9l7 6 3 . 888 6 8.691 5.S! 
(10) 2 . 932 6 1 . 452 6 1 2 . 956 6 . 4 5  

1 0  ( l 00 )  1 . 914 1 . 741 6 2 . 196 6 2 . 54 1  6 2 . 10 

North Dakota State Netwcrk Periods 
StAtion ArltMietlc 

� (Marl .l!£!l .i!!!l.!. .l!!!ll .1:l!!!!l. � J.,1.ill � --1!!!!!..--
8i_a.rek 

1974 ' . 7  1 4 . 7  1 2 . 2  7 . 7  ".D. 9.83 

8 i  .... rel! 
197) 11 . 9 5 . '  ) . 0  1 . .  7 . 2  5 . 76 

8iNlarek 
1972 ) . . 10 . 6  . . ) 0 . 0  6 . "  7 . 08  

- • StAt ion not y e t  ActiVAted. 

/!,. • Different • ...,1. per ioeS. 
N . D  • •  No data 

Source :  Noodward-Envicon. Inc. 1914 . 
North D&JI.ou. o.per�nt ot Health. 
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Appendix E 

Water Inventory and Quality Data 





!!!!!..!!!:. 
COl 
CO2 
GOl 
G04 
C05 
G06 
G07 
G08 
C09 
CI0 
Cll 
C12 
Cll 
CU 
CU 
C16 
C17 
ClI 
C19 
C20 
C21 
C22 
C23 
C24 
C2l 
C26 
C28 
C21 
ClO 
C14 
Cli 
C45 
eu 
e!7 
C58 
C60 
C61 
C65 
C75 

e77 
C7S 
C71 
GIl 
C81 
Cl1 
CI2 
C9l 
CI6 
CI8 
POI 
P02 
POl 
F04 
P05 

ISG 
187 
188 
199 

GROUNDWATE R AND SPRING I NVENTORV DATA 

UevatiOll 

.ili..JIiI.L 
1855 
18m 
177" 
2060T 
1715 
177l 
1770 
1790 
2015 
lU!! 
lIlOT 
1I7!! 
20SG 
2010 
1079 
2100 
1910 
2060T 
1900T 
2115' 
2040T 
1862 
2070 
1190 
20lO 
20lO 
1760 
1820 
174 .. 
1741 
1740T 
1716 
1795' 
19lOT 
176lT 
1840 
19!OT 
19!OT 
206lT 

2020T 
1915 
1940T 
1991. 
1820T 
19lOT 
17lOT 
1732 
17m 
21001 
1889 
l860T 
1180T 
2140T 
210DI 

1870T 
21001 
21DOI 
11m 

Owe. 
IIDSwe 

A. Crht_1l 
r. Hoff_a 

_I 
1ID5we 
IIDSWC 
IIDSwe 
IIDSWC 

_I 
!hanbeie 
•. Dachult 
I. Beick 

_1 
_I 
_I 
_I 

1ID5we 
_ I 

K. Boeck.l 
_I 
_I 

IIDSWC 
_I 
_I 
_I 
_I 

IIDSWC 
IDoell 
Weia_ 

IIDSWC 
1ID5we 
1ID5we 

T. Teen 
I. O.ur 

1ID5we 
O. Ioeckel 

C. Boeckel 
I. Ioeckel 

H. Hafner 
.. blur 
M. Kahlr 
I. Richter 
r. O.t 
V. 101m 
L. Sdler 
r. Koffaan 
•• Schvan 
Sc:hlauler 
I. SaUer 
J. SaUer 
I. Keller 
•. !Dleht 
Kitul-

Studt 
Weidner 
H. luechler 
Schllanr 
A.. Chrhtaan 

Depth J!!! .ilil.. 
229.82 

l5. 15 
9401 

129.1 
224 
156 

10l.6 
U . U  

• 10l.0 
D&5 155 

0 56. 5  
OU 24.5 

• 2l.8 
• 87.7 
• U l . 2  
• 160 . 7  
u 118.8 
• 118. 4 
5 23.6 
• 2 1 2 . 8  
• 206 . 2  
U 16.82 
• ll5.l 
• 4 l . 7  
• 114.8 
• B . 2  
U 2lO 
u 1 5 . 8  

6 2 . 5  
1 6 4 . 2  
20l.5 

27 
ll. l 
18.l 

2a.4 
401 

0 45 
OU ll701. 

l201 
120n 

5 12991 
D&5 7 2 . l  

0 1471 
5 68.5 
5 41.!O 
5 7lOl 
0 28 
5 52.8l 

D&5 
S 
5 
5 
I 6.16 

D&5 2101 
5 48.65 
U 28.ll 
0 16 

CuiDS 
01 .. Depth .i!!!l.. .-lliL � MuUlr 

OW 
18 II 

2 IIC-LI 
2 51 
1 OW 
1 OW 
1 OW 
1 OW 
2 9 7 . n  81 
4 1151 V,l OW 
4 1 AL or OW 

48 P 51 
2 • AL 
2 8l.2 51 
2 110.7 51 
2 158.2 SI 
1 2101 • OW 

1U.I • s ..... n 
24 V P OW? 

2 2U.l s ..... n 
2 20l.7 s ..... n 
1 U OWl 
2 ll2.8 51 
2 41 . 2  51 
2 112.l 81 
2 50.7 51 
1 OW 

ALI OWl 
OWl 
AL 
OW 
OW 
OW 

24' 58 
16 AL 

1 OW 
24 V,P SlI 

6 I 58 
4- 400' 1 lIC-rH 
�-1, 370' 

4 5 ..... n 
2 IIC-PH 
2 lIC-rH 
4 51 
4 nl 

24 51 
4 OW 2 IIC-L 

24 OW orAL 
6 51 

SII 

48 

6 51 
18 SII 
16 511 

6 SI 

UY '!'O AB8REY'IA,.ICIIS 

Ilevation .. , - boa 'fopocJuphlc ... p 
I - .. t 1aatecl 

OWner --= - Worth Dakou Stat. Vat#r O:-he1on 
.. Worth DUota GeolO9Y survey 

u.. D ... deaI.tie 
8 ... ltock 
r ... te.t 

U - unuled 

Depth. Cu1nt' Depth 

• ... reponed 

"-P '!ype - I - elect de 
, .. flow "alve 
• - Pitcher 
• - rtld jacket 
" ... w1,.111 

IiI.P . .. ..  1\1.1'1119 point 

Aquifer AI. ... aUuvi_ 
'* .. outwlh· 
18 ... Sentinel IuUe 
'I'll. ... 'foft9\Ie Rive .. 

L ... cannonba11-Ludl_ 
He '"  _ell Cz' .... 
n ... '011 li11. 

, ... pIIl'cfted 
Vatel' BMl'1ng MIltedel 

C ... clay 
C8 ... elayey Hnd 
as ... .... .,..11' Nftd 
IG ... ....." ,n .. l 

L .. li9ftite 
G ... .... vel 
• - Mnd 

Location USI ... 'fown1h1p IIonk 
1871 " a.nve .... t 

Water 
karl .. 

� � 
SG 146/88/21000 

L 1U/S8122CII! 
1U/86/IDC. 
145/S7/18BM 
lU/86/19& .. 
1U/88/aCeel 

5 144/S8/ 1611C2 
C5 lU/U/lIlCe 

L 145/87/J<II.I)I 
e lU/88/lACe 

lU/81/UDCl 
L 1U/S91241CC 
8 lU/87/21-1/4 
L 145/17/11000 
L U6/e7/22& 1/4 
L 146/87/27< .. 
8 145/8S/25&11 
L 146/87/28 _ 
C U5/17/lOCCA 
L 1U/86/6C11 
L lU/87/1911C 
8 Ul/87/12DC 

C,L 146/87/215-1/4 
L 14l/8?/28ABA 
L lU/87/19CC1 

CS Ul/87/19C10 
8 1U/17/1UM 

lU/87/lA 
1U/86/1BA .. 8 lU/86/18ADC2 

C8 lU/86/1_1 
C8 lU/86/18DDC4 

Ul/aa14DCD 
U5/87I28CDD 
lU/87/UMl 
lU/88/171CD 
145/87/ JO.uI 
lU/81/2DI2 
U5/87/6CIIl 

U6/87/17D002 
lU/87/B1lO02 
U6/87/1(1)1C 
1( l/ 86/11CDO 
lU/II/26Ml 
Ul/86/llCCAl 
lU/86/8lID01 
lU/86/17.o 
lU/87/2lADC2 
145/81122182 
U6/8S/2811AC 
14l/87/llDCAl 
Ul/88/12DCD4 
U6/86/ 110DA 
U5/89/llllC 

U6/87/1ICCA 
145/89/22&112 
145/89/2211 
146/88/22CII2 

. 
I .. at. 01' above ba'_nt. f 100 .. 

LID .. land Ivfae. dat_ 
110ACl - Section, .. , .. of .. , .. of .. of .. 

A ""'  nort. .... t 

SO\I.rCet IIorU Dakou Geol091ea1 survey, BulleUn 56. 'Ut. II, 1970. 
tIoodwrd""'l:m'icon, Inc. AN1ydl, 1914. 
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�ENNER BAY. · WATER QUALITY DATA. 
28 JUNE. 1974 THROUGH 26 SEPTEMBER; 1974 1 / 

LDc&ticc Par_tea: 2!!!. � --'2L. � 
Bioct.-ical 0IrfgeII Daand, -VII "'B 0 . 7  0 . '  O . B  

7/ll 0 . '  0 . '  O . J  
103 O . J  ). , . .. 
9/26 0 . '  O . J  0 . 0  

�iC&l OqI9 en  Daand, -V/l 6118 1 1 . 0  ll . O  B. O 
71ll 10.6 U . O  1 5 . 0  
Bill 0 . 1  ' . B  ' . 0  
tnti B • • ' . J  1 4 . 4  

To u l  Nardne.� -vII (a. CM:O]) 6/28 '" '" '" 
7/22 212 "J , .. 
8/23 , .. 20. 'oa 
'1l6 , .. ,.. ,.. 

Sulfat., -VII 6/28 128 112 123 
7/22 132 m 123 
8/23 llS 1 16 11 7 
tll6 107 1 .. 1 .. 

0I1oridtl., atiI!l 6/28 .. . ' . J  .. . 
7/22 10. " 10.4 10 ... 
8/23 .. . .. . 10.2 
9/26 .. . .. . .. . 

Toul SOH4a, -;/1 6/28 "B ... "" 
7/22 .70 ... ." 
8/23 "0 ... UO 
9/26 ... ••• "0 

'l'C?c.l DbHlftd 10114a, atjI/l 6/28 ". '" "0 
7/22 • M ... '" 
8/21 "" '" ... 
'/26 .. , ... .74 

Togi VolatU. lo11da, at/l "" 1" 1" 106 
7/2:1 .. 162 ". 
8/2l 218 184 '00 
9116 76 .. .. 

Total IoluU,nity. at/l (a, cacol ) 6/28 164 1" 164 
7/2l 165 166 167 
B/2l 164 164 164 
9/l6 166 164 10' 

Apparent Color 't-CO Wl.iu 6/28 
7/ll 
Bill 
9/26 

TllR1dJ.ty. ,rnJ 6/28 0 . 1  0 . 7  0 . '  
7/ll , . . ' . 0  . . . 
B/ll ' . J  '.0 , . .  
9116 1 . "  1 . 0  1 . '  

...,,1 •• -V l  6118 <0.01 <0.01 <0.01 
71ll < 0 . 01 <0.01 O.Ol 
B/ll O . Ol 0 . 06  0 . "  
9116 O.Ol O.Ol O.Ol 

OI"9Uic: _J.troqen, -Vl 6/28 0 . 16 0.10 0 . 16 
7/ll 0.16 0.l4 0. 16 
Bill 0 . 1 1  0.10 0 . 07 
9/l6 O.l9 O . lO O.lS 

lIJ.tnu, at/l 6/28 0.01 <0.01 <0.01 7/2l 0. 01 0. 01 0.01 
8/ll 0.01 <0.01 0.01 
9/26 O.Ol 0." 0." 

111trJ.U. atjI/l 6/28 0.01 <0.01 <0.01 
7/ll 0.01 <0.01 <0.01 
BIll <0.01 <0.01 <0.01 
9/U <0.01 <0.01 <0 .• 01 

Total Pho,phat., atjI/l 6/l8 0.01 0. 01 0.01 
71ll 0.08 0.04 0 . 06  
8/2l 0.02 O.Ol 0.01 
9/26 0 . 02 C.Ol O.Ol 

OI'tho Pho'phat., atjI/l 6/28 <0.01 <0.01 <0.01 
7/2l 0.01 <0.01 0.01 
8/2l 0.01 0.01 0.01 
9/26 0.01 0.01 <0.01 

,....r.t"" •• oC 6/28 18 1 7 lB 
7/ll " " " 
8/2l 18 lB .. 
9/26 .. 16 16 

OhllOlwd o.)"9.n, -Vl 6/28 . . , B . '  B . 7  
7/2l 7 . '  ' . 0  ' . 1  
8/ll B . '  B.' . . . 
9/26 B . O  .. . B . '  

CondYCtiv1ty. J,aihol/ca 6/28 "0 710 710 
7/ll ... 0 .. 680 
8/2l 680 68. 670 
9/26 650 650 740 

.... ata.ndard wt1U 6/28 8 . 7  .. . B . O  
7112 B . '  B . '  B . J  
8/2l B . •  B . B  8." "" 7 . '  7 . 8  
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0 . '  0 . 7  
0 . '  0 . '  
0 . '  0.' 
0 . '  0 . '  

7 . '  . . , 
1 1 . 0  1 5 . 0  

I . J  1 0  . ..  
11 . 9 1 1 . 9  

'" 240 , .. "0 
'08 '" ,.. '06 

117 llS 
llO 124 
120 121 
16> 169 

•• 7 .. . 
1 0  . ..  1 0  . ..  .. . 10.0 . .. . . . 

'" .., 
.,. '" '" .., 
.. , .. B 

"J '" ... '" 
." ... 
"0 ... 
100 112 m 130 ,,. HO .. HO 

160 168 
1 .. 170 
164 174 
168 168 

• 
7 

10 • 
0 . 7  0 . '  
' . 1  . .  0 , . , . . . 
. . , , . . 

<0.01 <0.01 
0.01 0.01 
0.86 0 . 05 
O.Ol O.Ol 

0.14 0.16 
0.15 O . l ?  
0 . "  0 . 10 
O.lI 0.l4 

<0.01 <0.01 
0.01 0. 01 

<0.01 0.01 
0." 0." 

<0.01 <0.01 
<0.01 <0.01 
<0.01 <0.01 
<0.01 <0.01 

0.01 0.01 
0 . 07 0 . ..  
0.02 O.O! 
0.02 0.02 

<0.01 <0.01 
<0.01 0.01 

0.01 0 . "  
0.01 0.01 

18 " 10 
18 11 
. . 16 

' . 1  .. , 
7 . '  7 . '  
8 • • ' . 1  
B . O  7 . B  

710 0 .. 
700 0" 
... 690 
650 .. 0 

8 . 1  
B . '  7 . 0  
B . O  

Mean + o.viation 
without � 

0.6 ;' 0 . :1  
0.4 :;: 0 . 1  

�:: ! �:� 
9 , 5  i La 

1 1 . '  t l . 1  
8 . 0 :;: 1 . 3  

11 . 1  - 2 . 6  

��� � � 
201 .. 0 
204 - 0 

i;� � ; 117 .; :2 
166 - :2 

· 
l� : !  � �. 2 

10.0 ; 0 . 2 
t." - 0 

448 :; 18 

::� ; !! 
4S2 - 16 

"52 ;. 20 
478 :;: 25 
419 .. 25 
.. so - 16 

::: � :: 
.9 · 9 

164 ;- 1 
166 :; 1 
164 - 0 
166 � l 

· 
B ; l  
8 ;: 1 
" - 1 
9 � 0 

· 
0 . 8 ; 1 

;:! i �:� 
l o S  - O . l  

; 
<O.Ol :; 0.01 

�:� ! �:�� 
0.14 ;- O.Ol 

g:� � �:� 
O.lB - O . Ol 

<0.01 
0 . 01 

<0,.01 
0.04 - 0 . 0 1  

<0.01 
<0.01 
<0.01 
<0.01 

0.01 
0 . 06  t O.Ol 
0.01 - 0.01 

0.02 

<0 .01 
<0.01 

0.01 
<0.01 

17.8 0 . '  " 0 
18.l 0 . '  
l!ll . S  0 . 0  

'.0 0.' 
1 . '  0.' 
B . '  0 
B •• O . J  

m 10 0" B 
680 B 0" .. 
8 . '  O . J  
B . '  0 . 1  
B . O  0 . '  
7 . '  0 . 1  



"l.in�. .,/1 1/l2 0 . 1 0  0 . 060  0.012 0.012 0 . 080 0.076 � 0 . 0 l 7  

Ar •• nic. -.g/1 -;on; < 0 . 0 1  < 0 . 0 1  < 0 . 0 1  < 0 . 0 1  <0.01 <0.01 

C.dlli� • .,/1 7112 <O.OOS <0.005 <O.OOS <0.005 <O.OOS <O.OOS 

Cdc i •• .,/1 7/12 " ,. " " " 66 ! 20 

Cl\rc:.ila • .,/1 7/22 0.005 < O . OOS < 0 . 005 <0.005 <0.005 <0.005 

Copper, .,/1 7112 <0.01 <0.01 <0.01 <0.01 <0.01 < 0 . 0 1  

Iron, -.g/l 7/22 0 . o.t 3  0.029 O . O l l  0 . 0 3 3  0 . 08 3  0 . 0 3 5  - 0 . 006  

O . O l  0 . 02 0 . 0 2  0.024 0 . 0 2  · 
..... .,/1 7112 O . O l l  - 0.002 

M&n9&n ••• , -.g/1 7/l2 <O.OOS <0.005 <0. 005 <0.005 <0.006 <0.005 

""9n.,.i •• -Vl 7/2l '0 '0 " .. II - 1 

, . . ' . J  · 
Pot. ••• i •• .,/1 1/l2 ' . 1  , . ,  ' . J  4 . 2  - 0 . 2  

.. 60 60 " .. · 
SOd.ila, -.g/1 71ll 60 - 4 

Zinc. -.g/l 7112 0 . l 2  0 . 0 27 0.027 0.015 0.040 0.072 ! 0 . 099 

... rcury. -.g/l 7/22 <0. 0001 <0. 0001 <0.0001 <0. 0001 <0. 0001 < 0 . 0001 

aui"la -.g/1 11ll 0.50 0." 0.80 0 . 50 0 . 5 0  0.6 ! O . l l  

Molybd-.n. .,/1 7/22 <0.01 <0.01 <0.01 <0.01 <0 . 0 1  < 0 . 0 1  

Bo ron ,  -.g/1 7/22 0 . 1 1  0 . 1 1  

rluoride. .,/1 1/l2 0.46 0.42 

Ph.nol .  -.g/l 7/22 1 . 8  0 . 8  

Source : liIIDOdward.-Envicon. Inc. , 1914. 

l/ Samp ling locat ions were es tab lished on Renner Bay during the 
Spring of 1 9 7 4 . LOI and L02 were located south and west of 
the prop osed water intake , respectively . L03 was locat ed in 
the mouth of Renner Bay , and L04 ( surface) and LOS (bottom) 
were in the viCinity of the proposed intake . 

E-3 



LAKE SAKAKAWEA, - WATER QUALITY 
HISTORICAL SUMMARY, OCT06ER 1972 THROUGH JU LY 1974 

Parameter _N_ � Deviat.ion � � � � 
Temperat.ure, °c 18 6 . 8  4 . 2  13 2 . �  10/72 6/74 
Discharge, cfs - IIIOnth1y 20 13780 6164 36500 16900 10/72 6/74 
Color Pt.-Co units 18 7 4 20 4 10/72 6/74 
Conductivity, \JDIhos/ CII 20 658 30 722 610 10/72 6/74 
BOD, 1119/1 1 . 0  0 . 3  1 . 2  1 . 8  7/74 7/74 

pH 20 � . 1  0 . 2  8 . 4  1 . 7  10/72 6/74 
Carbon Dioxide, mg/l 21 2 . 6  1 . 7  5 . 6  1 . 0  10/72 6/74 
Total Alkalinity (as <;aC03 • 1119/1) 21 146 24 159 146 10/72 6/74 
Bicarbonate, 1Ig/1 (HC03 ) 21 182 ! 198 174 10/72 6/74 
Carbonate (C03 ) 1119/1 21 0 . 6  8 0 10/72 6/74 

'Potal Hi troqen - N, "'9/1 0 . 58 . 32 . 80 . 35 4/74 6/74 
Organic Nitroqen - N, "'9/1 . 42 . 31 . i4  . 20 4/74 6/74 
Ammonia Nitrogen - N, 1»9/1 . 05 . 035 . 02 . 07 4/74 6/74 
Total Kjeldahl Nitroqen - N, "'9/1 0.47 . 35 . 71 . 22 4/74 6/74 
Total Nitrate + Nitrate, mq/l 0 . 1 1  . 03 . 1 3  . 09 4/74 6/74 

Dissolved Nitrate .... Nitrate , mg/l 18 . 16 . 07 . 39 . 08 10/72 6/74 
Total Jilhosphorus as P, 119/1 . 05 . 05 . 08 . 01 4/74 6/74 
Disao!ved Pborphorus as �, mq/l 18 . 02 . 01 . 03 0 . 0  4/74 6/74 
Cyanide. (eN) . mg/1 3 0 . 0  0 . 0  0 0 4/74 6/74 
Total Hardness (as CaCOl' "'9/1) 21 202 17 230 190 10/72 6/74 

Dissolved Calcium, mg/I 21 49 4 55 36 10/72 6/74 
Dissolved Ma.qnesiUII, mq/l 20 20 1 22 16 10/72 6/74 
Dissolved Sodium, mg/l 21 59 5 66 54 10/72 6/74 
Sodium Absorp. Ratio 21 1 . 8  0 . 1  1 . 9  1 . 6  10/72 6/74 
Percent Sod.i.um 21 38 ' 2  41 36 10/72 6/74 

Dissolved POt4;sSiUll, "'9/1 21 4 . 3  0 . 9  4 . 5  3 . 8  10/72 6174 
Dissolved Chlor.ide, mq/l 18 9 . 2  1 . 1  1 1 . 0  7 . 8  10/72 6/74 
Dissolved SuI (ate, 1119/1 18 170 16 190 120 10/72 6/74 
Dissolved Fluoride , mq/l 18 0 . 5  0 . 2  1 . 1  0 . 4  10/72 6/74 
Total Fluoride, mq/l 1 0 . 8  4/74 4/71 

Dissolved Silica, mg/l 18 7 . 3  0 . 4  7 . 9  6. 2 10/72 6/74 
Dissolved Arsenic, lJ9'/l 18 2 2 5 0 10/72 6/74 
Dissolved Barium, lJ9'/l 4 0 0 0 0 �/73 4/74 
Dissolved BerylliUII, lJg/l 4 0 .\ 0 0 4/73 4/74 
Dissolved Boron, lJg/l 18 118 25 'no 40 10/72 6/74 

Total Boron. �q/1 330 4/74 4/74 
Dissolved CadmiUII, lJgJl 18. 1 0 10/72 6/74 
Dissolved Chromium, lJ9/l 4 2 . 5  10 0 4/73 6/74 
Dissolved Cobalt. �q/1 4 0 4/73 6/74 
Dissolved Copper. �q/1 4 4/73 6/74 

Dissolved Iron, lJg/l 4 20 12 30 9 4/73 6/74 
Dissolved Lead, lJ9/l 4 0 4/73 6/74 
Total Lead. �q/1 1 100 4/74 4/74 
Dissolved Manganese, �qJ1 4 23 30 67 0 4/73 6/74 
Dissolved Jllblybdenum, lJ9/l 4 1 4/7'3 6/74 

Dissolved Nickel, �g/l ' 4  6 0 4/73 6/74 
Dissolved Silver, �qJ1 4 0 4/73 6/74 
DiSSolved Strontium, 1J9'/1 4 510 74 560 400 4/73 6/74 
Di5s01 ved Va.nadium, lJ9/1 4 . 2  0 . 1  . 3  0 4/73 6/74 
Dissolved Zinc, �q/1 4 33 33 80 10 4/73 6/74 

Total Zinc, lJg/l 430 4/74 
Total Aluminum, lJ9/1 300 4/74 
Dissolved Aluminum, �q/1 5 6 10 0 4/74 6/74 
Dissolved Lithium. �g/l 4 50 11 60 40 4/74 6/74 
Dissolved Selenium, lJg/l 4 4 4 4 4/74 6/74 

Suspended Solids, mg/1 0 4/74 6/74 
Dissolved Solids, "'9/1 20 432 23 448 400 10/72 6/74 

Source : U . S .  Environmental Protection A9ency, STORET System, 1974. 
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KNI F E  RIVER AT HAZEN, WATER QUALITY H ISTORICAL SUMMARY, 
SEPTEMBER 1969 TH ROUGH MARCH 1974 

Parameter 

Temperature, °c 
Flow, cf. 
COnductivity, ).lJIlhoe 
pH 
Total Alkalinity, mq/l 88 caCOl 
NOl-N, dissolved, mq/l 
Ortho-P04 , mq�l 
Total Hardness, mq/l as CaCOl 
ca, dillllo lved. 1119/1 

Mg ,  dissolved, mq/l 

Ha, dissolved, !II9/l 
, SodiWII 
X, dissolved, !II9/l 
Chloride, mq/l 

Sulfate, mq/l 

Fluoride (f ) ,  dissolved, !ll9fl 
Silica, dissolved, 1119/1 

Boron, dissolved, mg/l 
Iron, d1asolved, mg/l 

Mangane.e, dissolved, mq/l 

Dissolved solids, mg/l 

NO). total , !II9/ l  

NOl. dissolved. mq/l 

00, "9/1 

BOO, !II9/l 

P04 - Total 
Total Coli fora ./100 ml 
Fecal Colifon. ./100 .1 

_N_ 

39 

43 

42 
28 

2 8  

16 
8 

28 

28 
28 

2'8 
28 

28 
28 

28 

28 
28 

2 8  

16 
16 

28 

28 
5 

8 . 61 

464 . 7  

1403 
7 . 89 

402 

. 33 

. 03 
320 

69 . 0  
3 5 . 80 

2 2 8 . 5  
5 9 . 1 8  

6 . 93 
3 . 7 5  

404 

. 4 3 
1 1 . 2 3  

. 2 6 3  

. 186 

. 0219 

1002 

1 . 18 

1 . 2 2  
9 . 60 

2 . 95 

0 . 08 

212 
2 6 . 00 

8 . 30 

1150 . 8  

485 
. 2 6 

136 

. 30 

. 05 
101 

2 1 . 9  
1 3 . 1 3  

7 9 . 6  

5 . 60 
1 . 2 3 
2 . 71 

131 

.25 

3 . 6  

. 303 
235 

1 6 . 0  

314 

0 . 73 

1 . 11 

1 . 95 
. 78 

0 . 09 
283 

1 6 . 7  

2 5 . 00 

5930 

2150 
8 . 30 

621 

1 . 29 

. 14 

530 

130 
67 . 0  

330 
72 . 00 

8 . 90 
9 . 10 

640 

. 90 
18 

1. 300 
. 740 

. 060 

1550 

2 . 8  

5 . 7  
1 1 . 4  

3 . 5  

. 1 8  
710 

50 

Source: U .  S .  Environmental Protection Agency, SroRET System, 1974. 

0 . 00 

13 

300 
7 . 00 

89 

0 . 00 
. 00  

81 

22 
6 . 3  

32 
4 3 . 00 

1 . 60 
.00 

68 

. 00 

4 . 8  

0 . 00 
.00 

10 

219 

.00 

. 00 
6 . 3  

2 . 4  

. 0 1  
2 0  
1 0  

� 
10/69 

9/69 

9/69 

9/69 

9/69 

10/70 
6/71 

9/69 

9/69 
9/69 

9/69 

9/69 

9/69 
9/69 
9/69 

9/69 
9/69 

9/69 
10/70 
10/70 

9/69 

11/70 

9/69 
10/73 

10/73 

10/73 
10/73 
10/73 

SPRING CREEK AT ZAP, WATE R QUALITY HISTORICAL SUMMARY, 
SEPTEMBER 1969 THROUGH MARCH 1974 

Paraaeter _N_ Mean Deviation Maxima Kin� !!!l.!!l 
Temperature, °c 28 7 . 46 7 . 91 2 4 . 00  0 . 0  10/69 

Flow, eta 31 107 277 1120 4 . 2  9/69 
Conductivity, lJ,ahol 31 1306 462 1870 180 9/69 
pH 15 7 . 9 1  0 . 25 8 . 30 7 . 40 9/69 
T-A.lkalinity .a CaCOl , '"9/1 15 374 101 509 157 9/69 

MOl-N, disllOlved, �/l . 2 3  6/72 
Ortho P04 . �/l 3 . 087 . OB5 . 17 . 00  6/72 
Total Hardness a8 Ca� , "9/1 15 356 83 458 185 9/69 
ca, dh801ved, -.gIl 15 77 1 6 . 8  99 40 9/69 
Mg ,  dh801ved, -.gIl 1 5  . 40 12 56 21 9/69 

Na, dissolved, '"9/1 15 206 607 283 91 9/69 
• No 15 55 4 61 48 9/69 
It, dissolved, "9/1 15 7 . 01 . 55 7 . 90 6 . 00  9/69 
el, -.gIl 15 9 . 36 3 . 06  12 . 00  0 . 00 9/69 

504 , '"9/1 1 5 425 106 565 232 9/69 

Fluoride, dissolved. mg/l 15 0 . 40 . 21 . 80 . 10 9/69 
Silica, dissolved, �/l 1 5 10. 88 3 . 86 1 8  6 9/69 
Boron, die.ohad.. l!q/l 1 5 .266 172 . 560 0 . 00  9/69 
Iron, dissolved, j.l9/1 3 .090 123 . 2 )0 0 . 00  6/72 

Mn. dissolved, IJq/l . 0433 30 . 55 .070 10 6/72 

TDS, all/ I  1 5  983 246 1310 529 9/69 
NO), c:iis801ved., aq/l 1 5 . 75 . 75 2 . 5  . 00  9/69 
Fe, total, "9/1 12 847 1002 3000 0 . 00  9/69 
00, 119/1 5 10. 16 1 . 11 1 1 .  3 8 . 4 10/73 
800, "9/1 2 2 . 4  1 . 1 3  3 . 2  1 . 6  10/73 

'--P04 - 119/1 0 . 064 . 1 20 . 2 8  .01 10/73 

'r-ColifoB ./100 a1 254 313 800 30 10/73 

P-Colifo.rw. '/100 .1 28 27 70 10 10/73 

Source: u. S. Environaental Protection Aqency, S'!'ORET Sy.te, 1974. 
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9/73 

9/73 

9/73 
6/73 

6/73 

6/73 

6/73 
6/73 

6/73 
6/73 

6/73 

6/73 

6/73 
6/73 

6/73 

6/73 

6/73 
6/73 
6/73 

6/73 

6/73 

9/71 

6/73 
3/74 

11/73 

3/74 
3/74 

3/74 

!M 
9/73 

9/73 
9/73 

6/73 
6/73 

6/73 

6/73 
6/73 
6/73 

6/73 
6/73 
6/73 

6/73 

6/73 

6/73 
6/73 
6/73 
6/73 
6/73 

6/73 

6/73 

8/70 

3/74 
11/73 

3/74 

3/74 

3/74 



STR EAM WAtER QUALITY DATA, M E RCER COUNTY, NORTH DAI<OTA, 
28 JUNE, 1 974 TH ROUGH 26 SEPTEMBER, 1 974 

Par-.ter 

'foul Kar4n ... -;0/1 .. a (CllCO]) 

¥CUI Alk..i.linitJ. -9/1 (.i.e cac:D) 

Sulfate, �/l 

COlor tt-Co. unite 

TUrbidity, P"ftI 

8iochea!cal 0aM� o-&nd. -9/1 

o-ieal oayg-en � . .... /1 

Chloride. -;0/1 

'foUl Solid., -;-/1 

Total Diasolved Solid., -9/1 

Total volatile Solicla. -;0/1 

"-hnia. -;-/1 

OrI)anlc 1f1tl"Oljen , -;-/1 

Nitrate, -;-/1 

ttttrhe. -;-/1 

Total PhO�e . .... /1 

Ortho Phosphate , -;-/1 

. 0 Ta.perature. C 

aiasolved Oxyqen. -;-1_ 

ConduCtivity 

� 
6/28 
7/2� 
B/23 
9/26 

6/28 
'In 
8/33 
9/26 

./lb 
7/ll 
,/23 
�/2S 

S(28 
'122 
�/28 
9/26 

6/28 
1/22 
8/23 
9/26 

6/28 
7/22 
8/2� 
9/26 

6/28 
7/2l 
8/23 
9/26 

6/28 
7/ll 
8/2] 
9/26 

6/28 
7/22 
8/21 
9/26 

6/:18 
7/22 
8/21 
9/16 

6/28 
7/22 
8/23 
9/26 

6/28 
7/22 
8/U 
9/26 

6/28 
7/22 
8/23 
9/26 

6/28 
7/22 
8/23, 
9/26 

ailS 
7/t2 
8/23 
9/26 

6/28 
1/22 
8/23 
9/26 

6/28 
7n2 
8/23 
'1" 
6/28 
1/22 
8/2l 
9/26 

6/28 
7/22 
B/2l 
9/26 

./28 
1/27 
8/2' 
9/26 

� � 
'" "I 327 'S� 
317 ,,. 
370 326 

460 '80 
478 52B 
'OC) 'B, 
510 5 .. 

j� 37' 
, .. l!a 
327 U! S24 

.0 J; 
50 '" 4; .5 
.0 .0 

J7 24 
,. " 
" ,. 

7 . 7  1 5  

3 .' ] . ,  
1 . B  ' . B  
' . 7  ' . 5  1 . .  ' . 7  

. 0  'B 

.0 ,. 
'B ;, 
,. " 

5 . $  . . . •. 5 ' . 5  
7 . 1  , . 0  •• 7 ] , 5  

1152 1290 
1150 lJOe 
1220 13'26 
1]20 1298 

1098 1255 
1106 1242 
1134 1242 
130B 1274 

". 17. 
'" ". 
180 2jO 
270 ,.. 

O.OS 0.0" 
0.01 <0.01 
0.03 0.04 
0.03 0.02 

0.87 0.77 
O.� l.Ol 
1.<11 loSS 
o.n 1.02 

Q.Ol 0.01 
0.01 0.02 

<0.01 <0.01 
0.02 0.02 

<0.01 <0.01 
<0'.01 <0. 01' 
<0.01 <0.01 
<0.0l" <0.01 

0.14 0 . 11 
0 . 30 0.29 
0.17 0.11 
0.05 0.09 

<0.01 <0.01 
0.0.01 0.01. 
O.Ol 0.02 
0.01 0.01 

" '0 
" " 
, .  , .  
" 15 

7 . 5  . . . 
7 . 8  7 . 0  
7 . •  7 . '  
8 . '  7 • •  

17be lBOO 
16"00 1700 
lBOO '000 
1800 ,."" 
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Loci.tiOh iI\ij -.!2L -.!2L 
l�� 16' �:1 l" ,e3 27. , .. :I!� 
"B 

460 ... .�, ... '5' 480 
••• 510 .,0 
'" 

3"" 15, ]jo '" 177 ,B7 
, .. 
]39 

137 '0' 

l5 30 50 
50 " 60 
.5 50 50 
.0 

" 5 . 5  5 . •  
" 12 10 
" 17 ,. 
13 

3. � 3 . 7  3.B  1 ·0  l.7 , . . 
5.' 7.'  j . 2  
] . a  

'B " 41 
37 47 47 
,. ., " 
" 

, . . .; s 7.0 
5 . 0  5 . 5  7.9, 
!L9 •• B 7.' 
5.5  

1168 B52 1116 
1148 BB' 1114 ••• 872 1104 
1104 

Ill7 B'. ll06 
1081 860 lOB. .. S 800 1072 
108'0 

". ,"" "B 
24,6 17. ,,. 
, .. n6 '" '60 

<0.Q1 <0.01 <0.01 
<0.01 <0.01 0.02 

0.03 0.04 0.06 
O . OS 

0.88 i..t:1iJ' 
0.78 1.60 1 .  .... 
1 . 84 2 . 06  1. 70 
0 . ..  

0.01 0.01 Q. OI' 
0.01 0.01 0.01' 
0.01 <0.01 <0.01 
0.01 

<'0.01 <0.01 <o�oi 
<0.01 <0.01 cci.01 
<0.01 <0.01 <d.ol 
<0.01 

0 . 1 2  0. 2,3 0.35 
0.2B 0.41 0.63 
O . B  0.31 0.20 
0.09 

<0.01 0.07 0.11 
0.01 0�14. O.lO 
O�  02 0.07 0.11 
0.0I" 

" " ,. 
" " '0 
,. 16 14 
17 

7 . 0  ' . 4  5 . 6. 
7 . B  ' . 7  1 . 4  

10.0 . . , .. , 
B.' 

16«> U!'O '.00 1500 BOO 1600 
1450 DOO 1650 1500 

(Continues) 



Location 

Par ... t.r � J2L.. --.!2L � � -.!2L-

.... .•. 6/28 B . '  B . '  B . 3  B . '  B •• 
7/22 B . '  B . l  B . l  B . '  7 . 7  

8/23 B . '  B . B  B.' ' . 1  B . '  

9/26 B.' B . '  B . l  

Al-.1n".. -.gIl 7/22 0.68 0.72 0 . S6 0 . 1 0  0 . 10 

Ar •• nic. -.gIl 7/22 <0.01 <0.01 <0.01 <0.01 <0.01 

CAda,1".. -.gIl 7/22 < 0 . 005 <0.005 <0.005 <0.005 <0.005 

<:Ald"., �/l 7/22 ,. 10' •• •• '0 

ChrOai".. -.gIl 7/22 0 . 008 <0.005 <0.005 <0.005 < 0.00' 

COpper .  -.gIl 7/22 <0.01 <0.01 <0.01 <0.01 0.030 

, ...... .. /1 7/22 ' . B  1 . 1  1 . 3  0.28 0 . 1 3  

Lead.. -.gIl 7/22 0.030 0. 028 0.027 0 . 026 <0.02 

Jil&n9an •••• -.gIl 7/22 0 . 2 5  0 . 2 1  , . , 0.6S 0 . 2 2  

Maqn.d".. �/l 7/22 .. lS 3S " " 

Pot •• ei".. �/l 7/22 10 1 1  1 0  1 0  1 0  

Sod.i�. -.gIl 7/22 '" 322 ,.B ,., '" 

Zinc. -.gIl 7/22 0.030 0.010 0.034 0.015 0.013 

Mercury. �/l 7/22 <0.0001 <0. 0001 <0.0001 <0.0001 <0. 0001 

lari"., .. /1 7/22 0.94 1 . 1  1 . 1  1 . 0  0.62 

JiIolybd.n"., .. /1 7/22 <0.01 <0.01 <0.010 <0.01 <0.01 

Boron, .. /1 7/22 0.42 0.21 0.27 

rlllOride, �/l 7/22 0.46 0 . 38 0 . 18 

Phenol, ali/l 7/22 , . , ' . 0  . .. 

Source : Noodward-Envicon , Inc. enaly_e, 1974. 
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CHEMICAL ANALYSES' OF SELECTED WATER SAMPLES 

'.r_ter 
, 

Dote 
T_ (OC) 
pH (unlt.' 
COlor (W'lita) 
Turb (JackMHI W'liU) 
Cond (\JIIhOa/c.) 
TD5 
Kardne •• 
1tC0, 
SO. 
.. I ..... 
Ca 
'" 
• 
el 
'a 
Zn 
r 
• 
.. 
p 
Cu 
Ll 
*' 
Pb 
'" 
., 
.. 
CO 
Cd 
C, 
So 
Gro •• Alpha/Prechion 

(pC!/!) 
"ro .. Beu/pr.c1I!Oft 

(pCi/l) 

I
Vi.leS .Mly .... 

Upper Nell Cr .. k-
Lower cannonball-

LudlOW' Mil! f." 

GOJ/9-4 0 '  G93/130' 

� � 
7.40620 740fi20 

1 3 . 2  1 3 . 6  
' . 0  . . , 

"SO 2450 
1000 1.90 

14 10 
1285 1287 

l . S  l . '  
545/74 565/74 

' . 5  ' . 5  
0.92 1 , 1  
' . 5  U 

"0 '" 
O.ll 0.45 

0.191 0. 198 

�"ll .alu •• 1n psa W'll ... otherd .. indicated. 

FOlf Hill.- .... l Hell Creek AcNitar 

G7S/1370' c;78/HOS' c;79/1299, Z.p/12Bl' 

� � � � 
140621 740711 740621 740812 

e.' u.s 1-4 . 1  16. 7 
B.12 8 . 48 8 . 5 5  8 . 38 

1 11 
J<25 .:r<l5 

2050 2230 2180 "00 
1465 1470 1410 1464 

10 11 10 • 
1179 1171 1025 1211 

l . .  10. 9 . . . < 1 . 0  
5)0/85 500/54 498/80 590/86 

, . . 5,. 0 ' . 0  ' . 8  
0 . 5111 0 . 84  0,'59 0 . 48 
'" ' . 0  , . . ' . 0  

'" 185 ll8 "0 
0.63 0 . ]6 0 . 1 8  ' . 5  

1 1 . 6  0.065 
.. , 5 . '  
l . 1  ' . J  
0.14 oCO.10 

0.154 0.19 0.ll8 0 . 2 2  
< 0 . 0 1  0 . 0 1 0  

0. 065 
0.01 0 . 087 
0 . 0 5  <0.02 

O.oU 0.01 
0.020 

<0.01 <0.01 
<0.01 

0 . 0 1 1  < 0 . 005 
0.010 ': 0 . 00 5  

< 0 . 00 5  < 0 . 00 5  
0 . 5/ 

17/fi 5 . 1  

H/21 0/4� 

CHEMICAL ANALYSES' OF SELECTED WATER SAMPLES. L IGNITE AQUIFERS 

2 
Gn/HO' Gel/72. 3 '  G89/41 7 '  G91/68. S '  1lACC01 Y 1lACC0' 11 P.r_tar � � � � 

Do .. 740701 740711 74071� 740712 740719 740719 
� (·C) . . .  .. , .. , 
pi! (Wlital . . .. 7.0S 7.4B 7 . 1 5  B . 26 6 . 52 
Color (W'lit.) " • 85 '0 '0 
T\l.rb (Jacl!:lIQn Wlita) J<25 J<2S J<2S J<25 J<lS '500 
Con4 (Jaho./ca) noo 1600 1400 .500 2400 ,,00 
TD& 2030 1�70 ,., '800 1972 S051 
ILIIrdn ••• 51 '" " '0' SSl 1601 
1<:0, 1257 18J ,., 111S , .. ... 

SO. . " ,., m 2420 1136 ]30S 
oia/'" 688/46 266/!! 14�/)" ll9O/22 426/B 800/9 
Ca •• 5 105 5 . 0  108 100 ,80 

.. •• 5 .. ' . 1  115 Bl ,., 
• . . . 11 J . S  l J  " 19 
Cl 105 , . . ' . 0  " 10 10 
Fa 0.' ' . 1  0 . 08  1 . >  0.37 1.0 
"" 0 . ) 2  0 . 0 5 7  0 . 2 3  0 . 0 1 2  0 . 20 
p 0 . 72 0 . OS 7  0 . 66 0 . 70 < 0 . 1  
• 0 . 51 0.61 0.B3 0 . 6 1  l . 1  
.. 0.46 0.46 0.40 0.61 <0. 1 

0 . li7 <0.1 <0.1 <0. 1 <0.01 <0 . 0 1  
c. 0 . 08' 0.017 O . O l l  <0.01 0.049 
L1 0.054 0. 044 0 . 20 
om 0.44 0 . 2 7  0. 039 0.017 0.32 
"' 0.061 <0.02 0.053 0.02 0.0)2 
'" 0 . 0 1  < 0 . 0 1  0 . 0 1  < 0 . 0 1  0 . 014 
., < 0 . 0 1  0 . 0 2 1  0 . 0 7 B  
.. < 0 . 0 1  <0.01 < 0 . 0 1  < 0 . 0 1  < 0 . 0 1  
CO <0.01 0.011 <0.01 
Cd 0 . 00 5  <0.005 0.009 0 . '"  0 . 009 

C, 0.010 <0.005 0.006 <O.OO!! <0.005 
sa <0.005 <0.005 0 . 082 < 0 . 00 5  .: 0 . 0 0 5  
Gro • •  Alpha/prec1aion 6. 1/ B . O/ 

(pCL/I) .. . ' . 1  40/16 67/12 290/45 
Gro •• 8eta/preciaion 6.B/ 275/fi9 68/27 290/1�0 

(pCL/l) 1 4 . 2  0/11 275/69 fiB/27 2BO/120 

I
Vi.leS AMly_ •. 11 T ak e n  from m i n e p i t s at I ndi  an Head 

2
"11 •• 11.1 •• in P'- Wll ••• othervi •• indicated. M i n e .  

So\ll'ce :  IkJoord-.reS-En.1con, Inc: . •  1974. 
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CHEMICAL ANALYSES' OF SELECTED WATER SAMPLES, L IGNITE AQU I F ERS 

Para-t.er 

Dllte 
Te�2 (-e) pH2 (uratl) 
Color (unitll) 
Turb (J'ac;k.l!lon unit) 
Con42 (�o!>/c;1II1 
TOS 
Her4nesl Hcal 
SO, 
NatSAR 
... 
. 
el 

.n 

. 

.. 
P eu 
L, 
PIn 
Pb 

.. 
eN 
Cd 
e, 
GrOl!l8 Alpha/PreciSlon 

(pCl/l) 
Gross Beta/PreCl&lOn 

(pCl/1) 

If'leld oIlnalysE's. 

G02/36' (;04/120' 
vel l/Dept.h wel l/Depth 

740711 740718 
6 . 9  1 2 . 1  
7 . 7 2  8 . 4 5 

11 
.)' < 2 5  
2850 1 2 2 5  
2200 

231 
827 594 

1000 
590/16 285 

" 
34 

. . .  
4 . 0  < 36 
0 . 4 8  
0 . 2 7  
0 . 16 
0 . 9 2  
0 . 40 

< 0 , 1  
0 . 027 
0 . 091 
0.056 
0 . 039 

< 0 . 1  
0.018 

< 0 . 0 1  
< 0 . 0 1  

0 . 0 0 7  
0 . 007 

<0. 005 

52/9 

64/22 

2
"11 volllues In aq/l unless otherwlse lndlcated. 

Source: Moodward-Envicon, Inc . ,  1974. 

G09/100' 
Well/Depth 

740706 
10.9 

7 . 28 
12 

J)50 
1275 
15]0 

." 
652 
5" 
250/5 

B5 
71 

'. 2 
. . .  
. .  , 

l). S 
0 . 6 3  
0 . 79 
1. 3 

<0. 1 
0 . 49 

1 . 6  
0 . 39 

< 0 . 0 1  

" 0 . 0 1  
0 . 0 2 1  
0 . 0 0 5  
0 . 019 

<0.005 

42/8 

18/15 

G12/2S' 
Wel l/Depth 

740710 
•. 7 
7 . 05 

'0 
J<25 
)800 
5570 
1803 
1093 
3010 

867/9 
'00 
lsa " 

15 
0 . 8 8  
2. 5 
0 . 72 
1 . 0  

<0. 1 
0 . 1 5  
0.082 
0 . 060 
0 . 055 
0.02 
0 . 0-4 1  

< 0 . 01 
< 0 . 0 1  

0 . 008 
0.007 
0.005 

170/20 

145/40 

GI5/1 1 ) '  
well/Depth 

740629 
, . .  
7 . 79 

1000 

.37 

" . 

G16/140' 
Wel l/Depth 

740629 
' . 2  
6 . 98 

11 
J)20 
1190 

.,. 
". 
,.0 
". 
115/2 " 

53 
' . 2  

1 5  
1 0 . 1 

2 . 2  
1 . '  
0 . 7 1  
L 7  

< 0 . 1  
0 . 6 3  

0 . 36 
0 . 12 
0 . 0 2  

< 0 . 0 1  
0 . 0 1 8  
0 . 025 
0 . 015 

< 0 . 005 

22/6 

13/14 

(;23/120' 
Wel l/Depth 

740629 
' . 0  
7 . 8 8  

J' 1 1 5  
1000 

741 
3 •• 
5 •• 
142 
126/] 

73 
3. 

7 . 3  
5 • •  
7 . '  
0 . 4 8  
1 . '  
0 . 5 5 
1 . 2  
0 . 12 
0 . 7 5  

0 . 2 3  
0 . 1 2 
0 . 0 2 5  

< 0 . 0 1  
< 0 . 0 1  

0 . 017 
0 . 01 1  

<0.005 

./7 

24/13 

G25/110' 
Well/Depth 

740706 
11 . 2  

8 , 7 7  
10 

J240 
.50 
482 
143 
242 
1 2 3  

99/3 
24 
20 

7 . '  
5 . •  

10 . 5  
0 . 4 2  
1 . 0  
0 . 4 5  
1 . 0  
0 . 3 6  
0 . 39 

0 . 1 6  
0 . 2  

< 0 . 01 

< 0 . 01 
0.041 

< 0 . 005 
0 . 019 

<0. 005 

23/4 

14/2 

GS7/335' 
�ll/Depth 

740622 
•• 3 
7 . 37 

285 

110 

'3. 

CHEMICAL ANALYSES' OF SELECTE D  WATER SAMPLES, OUTWASH AQU I F E R  

GOl/229 G05/224 G06/156 GIO/t55 G17/200 G28/230 G60/225 G92/41 Hazen 
Wel l/Depth Well/Dept.tI Wel l/tlepttl well/Depth Wel l/Depth Wel l/Dept.h Well/Depth well/Depth 'Beulah/il6 COIIIposite 

Date
2 :�p 
(u�:�� ) 

Color (unltS) 
Turb (Jackson) 
cond2 (ulilhos/clII) 
TOS 
Hardness 2 

He03 
SO. 
Na/S"P: 
C. 
... 

el 
.. 

B. 
P 
Cu 
L, 

•• 
ct< 
Cd 

5. , 
Gross AIyha,/PreclSlon 

(pCl/I) 
Gr0158 Betoll/PreCll510ll 

(pCl/l) 

1FlE'ld analyses. 

740718 

7 . 99 

J(2S 
1080 

. " 
20' 
7., 

. . .  
180/5 

31 
33 

' . 7  
5 . '  
0 . 63 
1 . 2  
1 . 0  
0 . 5 3  
0 . 4 6  

( 0 . 0 1  
( 0 . 0 1  

0 . 059 
0 . 0 2  

<. 0 . 0 1  

<. 0 . 0 1  
0 . 1 8  

<0. 005 
< 0 . 005 
< 0 . 00 5  

0/1 . 6  

4/13 

740727 
. . .  
7 . 82 

310 

178 

19 . 8/ 

2
"11 values I n  WI9/1 unless otherwlse H'.d lcatc-d. 

Source: !IIoodward-Envicon. Inc . ,  1974. 

740710 
... 
7 . 66 

15 
J240 

770 
'0' 
302 
." 
1 3  • 
IS0/4 

74 
33 
1 1 . 2  

. .  , 
15 

1 . .  
0.80 
0 . 41 
1 . .  
0 . 0 1  
0.082 

0.79 
0 . 04 S  

( 0 . 01 

0 . 0 1 1  
< 0 . 0 1  

0 . 005 
0 . 0 2  

< 0 . 00 5  

1 / 2 . 2  

18/13 

740727 740710 740727 
8 . 9  7 . 7  8 . 8  
7 . 4 2  7 . 7 5  7 . 9 9  
5 5 35 

J 3 5  J800 J<25 
1850 750 590 
1 4 1 0  1 4 7 1  37 5  

568 368 2 1 6  
1030 527 427 

426 79. 2 5 . 6  
289/5 43/0.8 59/2 
153 li18 51 

5-6 48 20 
9 . 9  6 . 7  5 . 1  
2 . 4  6 . 4  6 . 8  
9 . 3  51 1 . 5  
0 . 0 9 7  I S . 5  0 . 055 
0 . 8 7  0 . 8 4  0 . 76 
0 . 77 0 . 6 6  
0 . 5 0  2 . 9  <0. 1 

< 0 . 1  < 0 . 0 1  0 . 0 9  
< 0 . 012 0 . 046 <0.01 

0 . 061 
0.69 
0 . 0 3 5  

< 0 . 1 
0 . 0 2  
0 . 0 1  

< 0 . 01 
<0. 005 
< 0 . 005 
( 0 . 005 

26/6 

29/15 

2 . 5  
0.047 
0 . 011 

0.026 
0 . 0 3 7  
0 . 00 6  
0 . 030 

< 0 . 005 

1 . 9/2 . 6  

0/13 

0 . 0&2 
0 . 0 ) 1  

( 0 . 0 1  

< 0 . 0 1  
0.046 

<0. 005 
< O . OO S  
<0.005 

0 . 5/ 1 . 5  

0/11 

E-9 

740618 
B . B  
7 . 35 

15 
140 
700 " . 
302 
305 
.. 

11 

2 . 2 3  

740620 
' . 1  
7 . 18 

•• 0 

377 

'3. 

740812 704812 
8 . 8  9 . 2  
7 . 5  7 . 4 5 

29 65 
J<25 J<l5 

850 1100 
590 746 
283 335 
539 661 

95. 6 149 
85/2 150/4 
72 76 
37 29 

4 . 8  S . &  
5 . 6  1 3  
0.66 1 .1  
0 . 24 0 . 04 5  
0 . 30 0 . 4 5  
0 . 19 0 . 1  

< ( J . l  < 0 . 1  
0 . 33 0 . 0 2  
0 . 0 3 3  0 . 0 ] 1  

0 . 05 S  
< O . O �  

0 . 0 1  

< 0 . 0 1  

< 0 . 00 5  
< 0 . 005 
<0. 005 

0/2.6 

0/20 

0 . 1 2  
0.022 
0.01 

< 0 . 0 1  

0 . 006  <0.005 
(".005 

0 . 7/ 
2 . '  

0/20 



CHEMICAL ANALYSES' OF SELECTED MISCELLANEOUS WATE R SAMPLES 

p.r_tlllr� 
"" .. 
'fIuF (·C) 
pH 
Color (unit,) 
TU.rb (Jackson \Ulita) 
Concl o..-no./c:a) 
-ros 
Har4n ••• HeO, 
SO, 
Na/ ... 
C. 
.. 
. 
Cl 
Fe 
;n 

B. 
f 
C. 
Li 
lin 
Pb 
'" 
.i 
.. 
eN 
C. 
C, 
Sa Cro •• Alpha/Preeinon 

(pCl/l) 
Cro • •  a.ta/Precili�on 

(pCl/l) 

Ineld enalysee. 

G19/2 3 . 6  GI:9; l S . e  
",,3 "'-ICW< 
Nell/Depth '-l l/Depth 
� � 
740622 740620 

' . ' 1 1 . 7  
1 . 0 J  7 . 4 6  

lBOO 3650 
317S 
, ... 

7" .18 
B" 
239/3 
20' 
". 

' . 1  
'3' m 

0 . 1 3  

0.054 

2" 1 1  vall.loea in PI* unla • •  other..,1." indlcatad. 
301.&tw •• h .  
4"l1uvil6a or outwa.h. 
5Santinel Butta. 

Sollrca: � .. d-E"viCQn. Inc . ,  1974. 

GJO 061/40 
0tI .B' 
well/Depth Nell/Depth 
� � 
'40620 740622 

1 0 . 6  ' . 7  
7 . 5 5  7 . 01 

1150 IHO 
'02 
231 15. 55' 

". 
241/7 

'B 
" 

' . 1  
' . 0  " 
3 . 1  

0 . 0 1 1  

,,96/28 GOO Gll 2 3 . 8  G , 4  62. 5  
0tI .8 AI. AI. 
well/Depth tteU/Depth well/Depth well/Depth 
� � � � 
740621 740710 740629 740727 

. . , 7 . 7  . . .  
7 . 1 7  1.' 7 . 4 8  1 . 7 1  

7 , 
J<25 J800 

1650 1000 '90 820 
3280 m , .. 

172 350 2 •• 
377 .80 412 '0' 

'30 8 3 . 2  39 . 2  
)93/13 26/0.6 79/l 

" 00 10> 
lB 32 ,. 
0.0 2 1  8 . 7  

'3' B . 8  2 . 0  1 6  
3 . ,  2 9 . 8  " 
0 · 4 4  2 . 0  
O · ll 12 . 5  
0 . 5 3  11 . 5  
0, 20 J . 2  

< 0 . 1  0 . 23 0 . 5 8 3  
O . Oll 2 . '  

O. 2S 0.66 
0.028 0 . 2 3  

< 0 . 0 1  0 . 0 1 6  

< 0 . 0 1  <0.01 
<0 . 0 1  < 0 . 0 1  

0 . 005 0 . 64 
<0.005 0 . 0 4 5  
<0,005 < 0 . 005 

7 . 4/ 
3 . .  53/7 

11/15 46/1 3 

CH EMICAL ANALYSES' OF SELECTED WATE R SAMPL ES F ROM SP RINGS 

2 POl P02 r03 '0< .0' 
'u_tar � � .....!E!l!L- .....!E!l!L- � 

Da .. 7.0f>2l 740612 740702 740622 740710 
'- (·C) I.' 8.0 8 . 8  8 . '  ' . 0  
... (WIlt.) 7 . 35 7 . 0 5  6.67 6.05 7.77 
Color (un1u) II 47 .. 
TU<b (.1acll.on ",,1t.) J<25 .1<25 J<2S 
COnd. (�./CII.) 2250 alSO 1250 "0 ll80 ms 1600 InO 800 987 880 Kudrl ••• l)l 350 )6) ." ... !lCO, 777 821 '" 179 SOl 
• 0, .. , 79' 32 • ... '15 
.. / ... 4n/19 SOI/U 1 $./4 :17/0.5 107/2 Co ,. 58 " 10' ll> 
.. 17 .. l5 " .. 
• ' . 7  . . . . . , , . . B . '  
Cl 2 . '  ' . B  0.' . . . 0 . '  
r. 0 . 14 0 . 1 7  ' . 0  II O.H 
.. 0.010 0 . 2 2  0. 10 
• 0 . '  0 . 7  O.ll  

0.87 0.76 0.4' 
.. 0.46 0.46 0.62 

<0.1 <0 . 1  < 0 . 1  0 . 04 7  0 . 0 2 9  
"" 0 . 0 1  < 0 . 0 1  0 . 0 1 5  Li 0 . 06 2  
... O . O l l  0 . 0 1 4  0 . 1 1  
PO 0.046 0 . 059 0.03' 
'" <0.?1 <0.01 <0.01 
Wi 0 . 0 1 1  
.. <0.01 <0.01 <0.01 
eN <0.01 <0.01 <0.01 
Cd <0.005 0 . 006  <0.005 
C, <0.005 <0.005 <0.005 
.. <0.005 <0.005 <0.005 
Gro.e "1pha/Pr.c1a1on 

(pCl./I) 49/7 .. /. 62/' 
�o •• "U/Preeiaicn 

(pCi/U 50/21 103/16 102/14 

lri.1d anal)' .... 

2"11 v.1IM. iI'I W- W11 ... ottwnr1" 1ndicated. 

Sow-c.: �d-En"icon, Inc . ,  1974. 

E-I O  

Gsa 18.) 
AI. 
tteU/Depth 
� 
740621 

8 . 7  
7 . 56 

'00 

471 

'" 



Appendix F 

Drill Hole Cor e Data 



-------------------------------------------------------------------



Sample 

� 

Z 

4 

7 

10 

1 1  

1Z 

13 

14 

15 

16 

17 

IS 

19 

ZO 

Z I  

ZZ 

Z3 

SUMMARY OF I NTERVAL SAMPLE STRATA · DRILL HOLES TH·', TH-2, TH-3, 
TH-4, TH-5, TH-6, TH-7A AND TH-8 

De�1 ft 
� � 

Dri11 Hole m - I  

1. 0 9. 0 

9. 0 33. 0 

33. 0 4S. 0 

4S. 0 53. 0 

53. 0 69. 0 

69. 0 74. 0 

74. 0 Sl. 0 

Sl. 0 97. 3 

97. 3 9S. S 

9S. S 103. 0 

103. 0 IOS. 5 

IOS. 5 1Z6. 5 

IZ6. 5 137. 0 

137. 0 149. 3 

Dri11 Hole m-z 
1. 5 S. O 

S. O 15. 0 

15. 0 Z3. 0 

Z3. 0 3 1. 5  

3 1. 5  4S. 0 

4S. 0 6l. 0 

6l. 0 7 1. 5  

DrW Hole m-3 

5. 0 

ZS. O 

ZS. O 

63. 0 

Dri11 Hole m-4 
S. O 33. 0 

Drill Hole m-5 

De'CriptiOD 

SUb, ... ncb, and clays, lome concretion lrapnenta. 

Sand. and clay., iDterbedded and lntergraded. 

SaDd., clay., and .ut., lnterbedded aDd lnter,raded. 

Cia y.tone with a hard U,nlte la ye r. 

Clayatone with lome coal stringers aDd thin ... nefltone layer •• 
Clayltone with lignite layers and carbonaeeoul atrln,er •• 
Sand.toDe and clay.tone, iDllllrbedded and lnllllriraded, hard I-ft ame,"'ne layer remcwed. 

Clay.tone and .andotone, iDterbedded and lntergraded. 

Sandatone, well cemented, hard, very fin. Iralned. 

Sancl.tonel ,  lome clay, lome Updte atrin,erl. 

Sand.toDe and claY''''De, Ugnlte layer at top and coal layer at bottom o{ lnterval. 

Sanclaton •• , .Uty aDd argillaceouI, lome very hard and cementecl. 

SaIMI.tODe and clay.toDe, lnllllrbedded and lnter,raded. 

Clay.toDe with tbln lenticular .. Dd.toDe layero. 

Clay, lome pebble. and cODcretion fragmental 

Clay. 

Claystone . 

Clayltone, ,rey, with .ut, And, and lignite, 

SaIMI.toDe and clay.toDe. 

Clay.tone aDd .and.tone, interbedded aDd lntergradecL .orne tbln hard am ........ layero. 

Clay.tone, lome land. and layer. of lignite. 

Clay. with lome al,regate., pebble., AncLand aUt. 

Clay, lome rilt and land. 

Clay, .uty, .andy, and with gravel and cry.ta1Ucod aliregate •• 

Z5 4. 0 ZO. O Sand. and clay, .ome .Ut and gravel. 

Z6 

Z7 

ZS 

Z9 

30 

DrW Hole m-6 
3. 5 

10. 0 

19. 0 

10. 0 

19. 0 

Zl. 0 

DrUI Hole m-7 A 
1. 0 40. 0 

Drlll Hole m-s 
4. 0 15. 0 

Clay, aUty, landy, with lome gravel. 

ClaYltone, 

Sand. and IUt, very fine ,rained, uniform texture, loole. 

Clay and .Ut, lome .and and gravel. 

Clay, .Uty, with lome gravel. 

Sour,ce : Colorado School of Mines Research Institute , 1974. 

F-l 



5Iompl. 

� 

4 

10 

1 1  

I Z  

13  

14 

15 

16 

11 

I. 
19 

za 
ZI  

ZZ 

23 

25 

Z6 

n 
28 

Z9 

30 

CHEMICAL ANAL VSIS DATA · DRILL HOLES TH·' .  TH·2, TH·3. TH-4, TH.6. 
tH-8. tH·7A. AND TH-8 

I?tW H.I. 'IiI - I  

1. 0 9. ° 
9. 0 H. O 

U •. O 48. 0 

48. 0 5'. 0 

U. o 69. 0 

"'. 0 74. 0 

14. 0 81. 0 

8i. 0 97. :i 
97. ' 911. ' 
98. 8 103. 0 

103. 0 108. 5 

108. 5 116. 5 

116. 5 137. 0 

137. ° 149. 3 

OtUl Hoi. rH_l 
1. 5 8. 0 

8. 0 15. 0 

15. 0 Z3. 0 

13. 0 3 1. 5  

3 L 5  41. 0 

48. 0 61. 0 

6L O 7 1. 5  

prtU!!;t.. TH-3 

5. 0 18. 0 

ZB. O 63. 0 

prill Hoi. W-4 

8, 0 3 3. 0  

briI1 Hole THr' 

7. 7 

7. 7 

Y. 9 
6. 7 

8. Z 

7. 7 

•• 8 

9. ° 
9. 4 
9. ) 
7.4 

9. I 

8. 8 

9 . 0  

8. 3 

8. 4 

8 • •  
6. 8  

8. 8 

9. I 

8. 4 

7. 8 

7. 7 

7. 8 

4. 0 ;!lJ. O 7. 8 

briU a.,!,e TH-6 

3. ' 10. 0 

10. 0 19. 0 

19. 0 21. 0 

Dr!H !!sr. TH-7A 

7. 9 

7. , 

5. 6 

i. o .0. 0 7. 7 

DrW_H.I� TH-8 

4. 0 15. 0 8. 1 

pH 
0. 0 1101 caCI. 

8oh.tlob 
III 

7. 6 

7. 4 

1. Z 
6. 7 

7.4 

7. 0 

7. 8 

8. 4 

8. Z 

8. 5 

6. 8 

8. 4 

11. 5  

8. 6 

7. 6 

7. 8 

7. '7 
6. 4 

7. 7 

8. 4 

7. 6 

7. 6 

7. 5 

T. 7 

7 • • 

7. 8 

7. 4 . 

7. l 

7. 8 

Solubl. Salta 
Elrt .. ct 

C-Sucth1ty 
mil11mho.l ..... 

.J!L ...ill..-

0. 23 

0. 96 

0. 2' 

0.48 

0. 45 

1.00 

0. 78 

0. 80 

0. 55 

0. 95 

0. 95 

0. 95 

0. 95 

0. 90 

1. 30 

I. ZB 
0. 55 

1.45 

0. 75 

0. 93 

1. 20 

3.00 

1. 10 

1. 1 

5. 9 

1. 4 

1. 8 

I. Z 

1. 0  

1. 6 

I. Z 

1. 1  

1. 6 

1. 0  

1. 5 

I. Z 

I. Z 

6. 4 

1. 4  

1. 1 

1. 9  

I. Z 

1. 1 

1. 6 

4. 10 11. 5 

l. 7T 13. 9 

Z. 30 

l. 80 

1.45 

1. 4§ 

2. 15 

6. 6 

9. 9 

6. 3 

4. 8 

'. 7 

F-2 

Sodlwn Sodlam Catioft 
Water NHo Acetate EKch&ft8. 

Solubl. (11 Solubl. Capacity 
mUl1!9I1i\'aI."*!/iOO C 

0. 15 

o. lO 
o. za 
0. 3 1  

0. 76 

1. 9' 

1. 6 1  

1. 78 

1. 1 3  

L 95 

1. 07 

I. 00 

1. 93 

1. 86 

1. 56 

1. 34 

1.04 

1. 13 

1. 43 

1. 9 1  

1. 6,� 

0.89 

0. 5 1  

3. 34 

1. 0 1  

I . O Z  

0. 89 

O. l2 

0. 49 

3. 30 

0. 54 

0. 62 

0. 5 1  

a.80 

1. 30 

5. 90 

6. 55 

9. 98 

5. Z9 

10. 1 

I L  5 

10. 6 

1. 99 

II. 8 

3. 86 

6. Z5 

3.45 

'.47 

7. 8 1  

13. 9 

3. 47 

L Oa 

1. 00 

I. n 

1. l9 

1. Z2 

0. 41 

0. 95 

3. 8Z 

16. 8 

19. I 

17. 4 

49. 5 

30. 4 

41. 3 

Z6. 5 

3 1. 0  

13. 7 

Z9. 9 

66. Z 

30. 8 

31. 6 

13. 4 

39. 7 

39. 0 

36. 5 

69. 0 

Z3. 9 

31. I 

.7. 7 

Z7. 8 

3 L  5 

30. 8 

11.4 

�. 3 

3 1. 0  

8. 68 

Z7. I 

31. 6 

E.ochlftSeabl. 
Sodturn 

Perc.nta.e 
(41 

1. 5 

2. Z  

1. 8 

1. 0 

5. I 

9. 3 

18. 6 

16. ' 
30. 4 

Z7. 6 

14. Z 

Z7. ? 
3. 3 

46. 8 

3. 3 

10. 0 

6. 6 

4. 0 

Z6. 7 

37. 4 

1. 7 

0. 4 

1. 6 

1. 0 

O. , 

1. 1 

1. 1 

I. Z 

1. 7 

1. 6 

(Continue s) 



Sample 

� 

10 

11 

1Z 

13 

14 

15 

16 

17 

IB 

19 

ZO 

11 

H 
13 

15 

16 

17 

1B 

19 

30 

Pota.dum Depth, It Available 

� �  ppm 

Drill Hole TH- I 

1. 0 

9. 0 

33. 0 

4B. 0 

5 3. 0  

69. 0 

74. 0 

Bz. 0 

97. 3 

9. 0 

33. 0 

4B. 0 

53. 0 

69. 0 

74. 0 

81. 0 

97,. 3 

98. 8 

9B. B 103. 0 

103. 0 lOB. 5 

IOB. 5 1Z6. 5 

116. 5 137. 0 

137. 0 149. 3 

Drill Hole TH-2 

1. 5 

B. O 

15. 0 

13. 0 

3 1. 5  

48. 0 

61. 0 

B. O 

15. 0 

13. 0 

3 1. 5  

48. 0 

61. 0 

7 1. 5  

Drill Hole TH-3 

5. 0 

18. 0 

18. 0 

63. 0 

DrUl Hole moo" 

8. 0 33. 0 

Drill Hole TH-S 

4. 0 10. 0 

Drill Hole TH .. 6 

3. 5 

10. 0 

19. 0 

10. 0 

19. 0 

Zz. 0 

Drill Hole TH-7A 

1. 0 40. 0 

DrUl Hole nt-8 

4. 0 15. 0 

360 

165 

175 

395 

515 

640 

605 

680 

3 10 

595 

415 

540 

180 

740 

300 

575 

185 

5ZO 

565 

7ZO 

185 

440 

700 

395 

4 10 

300 

470 

155 

405 

460 

Pboephoru. 
NaHCo, 
Solu.ble 

ppm 

0. 6 

33. 0 

11. 0 

3. 3 

8. 8 

4. 4 

1. 0 

1. 0 

11. 0 

4. 0 

0. 6 

6. 0 

1. 8 

0. 6 

14. 4 

3. 0 

1. 0 

1. 0 

0. 6 

6. 0 

7. 6 

1. 0 

7. 1 

10. 0  

4. 4 

3. 0 

0. 6 

3. 6 

11. B 

6. 0 

Nitrate 

...R2!!!.... 

4. 0 

3. 3 

1. 3 

3. 3 

1. 5 

5. 3 

4. 5 

1. 5 

1. 0  

1. 8 

1. 0 

3. 8 

1. 8 

1. 3 

< 1. 0  

1. 8 

1. 0  

1. 3 

1. 5 

5. 5 

5. 0 

1. 0  

3. 8 

5. 0 

1. 3 

< 1. 0  

15.0 

7. B 

13. 8 

17. 0 

F-3 

11 

18 

17 

IB 

17 

15 

11 

15 

15 

Zl 
3 1  

1 1  

1 3  

14 

13 

1 1  

15 

11 

11 

5. I 

4. 7 

1. 6  

>8. 0 

4. 1 

>8. 0 

3. 6 

4. 3 

1. 1  

3. 0 

>8. 0 

1. 6  

3. 3 

3. 8 

1. 0 

1. 4  

1. 0  

>8. a 
1. 1  

1. 5 

>8. 0 

1. 5 

1. B 

I. B 

1. 0 

0. 8 

1 . 4  

0. 6 

0. 5 

0. 5 

DTPA Extractable 
Cu Fe Mn Zn 

.l!1!!!!... .RE!!!... .RE!!!... .RJ!!!l.. 

7. Z 

5. I 

1. 8 

4. 0 

6. 6 

7. B 

6. 0 

B. 6 

3. 8 

7. Z 

4 . 4  

4. 1 

8. 4 

4. 8 

5. 4 

4. 1 

6. 1 

7. 1 

4. 6 

14. B 

10. 8 

5. 1 

7. 6 

5. 0 

1. 6 

3. 6 

7. 6 

1. 1  

3. 4 

4 . 1 

108 

94 
104 

140 

148 

116 

188 

138 

151 

118 

151 

1Z6 

146 

161 

Z06 

138 

1 16 

344 

156 

118 

174 

178 

160 

150 

161 

136 

94 

144 

178 

161 

36. 6 

44. 8  

37. 1 

36. 0 

16. 0 

1 1. 1  

13. 6 

11. 8 

ZS.O 

8. 0 

ZS. 8 

11. 0 

14. 0 

10. 0 

76.4 

16. 4 

40. 8 

54. 8 

1 1. 6  

18. 0 

16. 0 

98. 0 

45. 6 

4B. 4 

55. 6 

43. 6 

14. 4 

3. 1 

B3. 6 

55. 1 

3. 8 

1. 6  

1. 4  

6. 6 

5. 6 

7. 1 

5. Z 

6. 6 

1. 4  

5. 4 

4. 8 

4. 4 

7. 6 

7. 6 

1. 4  

0. 8 

1. 1 

5. 1 

3. 0 

6. 1 

7. 0 

1. 6 

3. 6 

1. 0 

1. 0 

0. 6 

0. 6 

3. 0 

0. 8 

1. 0 

Boron 
Water 

Soluble 

...Ri!!!.... 

1. 1 

< 1. 0  

< 1. 0  

3. 1 

< 1. 0  

3 . 4  

1. 3 

1. 9 

< 1. a 
< 1. 0  

5. 0 

7. 8 

3. 6 

3. 8 

< 1. 0  

< 1 . 0  

< 1. 0  

3. 6 

1. 3 

1. 9 

6. 1 

< 1. 0  

< 1. 0  

< 1. a 

< 1. 0  

< 1. 0  

< 1. 0  

< 1 . 0  

< 1. 0  

< 1. a 

(Continues) 



Z 

8 

9 

10 

1 1  

IZ 
13 

14 

15 

16 

17 

18 

19 

JO 
Z I  

zz 
Z3 

15 

Z6 
Z7 

za 

Z9 

D!Pt/t, It 
From ...a.. 

Dri11 Hoi. 'tH-I 
L O  

9. 0 

33. 0 

4a. 0 

53.0 

69. 0 

9. 0 

33. 0 

48. 0 

5S. 0 

69. 0 

74. 0 

74. 0  82. 0 

82. 0 97. 3 

97." ". 8 
9a. 8 103. 0 

103. 0 lOa. 5 

lOa. 5 1Z6. 5 

IZ6. 5 137. 0 

H7. 0 149. 3 

prill Hole TH-Z 

L 5  

8. 0 

15. 0 

13. 0 

3L 5 

48. 0 

62. 0 

8. 0 

15. 0 

13. 0 

3 1. 5  

48. 0 

62. 0 

7 1. 5  

Dri11 Hole TH-3 

5. 0 18. 0 
18. 0 63. 0 

Drill Hole TH-4 

8. 0 33. 0 

Dri11 Hoi. TH-5 

4. 0 10. 0 

Dri11 Hoi. TH-6 

3. 5 

10. 0 

19. 0 

10. 0 

19. 0 

12. 0 

801.lII.um 
AftI.labl. 

......l!2!!L 

0. 04 

0. 03 

0. 01 

O. OZ 

0. 03 

0. 01 

0. 03 

0. 01 

0. 01 

0. 03 

0. 04 

0. 03 

O. OZ 

0. 03 

0. 04  

0. 03 

0. 0 1  

0. 01 

0. 04 

0.03 

O • • OJ 

0. 03 

0. 03 

0. 01 

0. 01 

0. 03 

O. OJ 

0. 04 

Dri11 Hole TH-7 A 

L O  40. 0 0. 03 

Dri11 Hoi. TH-8 

4. 0 15. 0 O. OJ 

J/ SUnplo to _roet ratio: I to 1 l' Somp1. 10 _roct ratio: I to 5 

<1 

<Z 

1 

1 

<1 

1 

<Z 

<Z 

10 

<Z 

<Z 

<1 

1 

<Z 

<1 

10 

1 

<1 

1 

1 

1 

<1 

<Z 

<1 

<1 

<1 

0. 10 

0. 15 

O. 15 

0. 15 

0. 30 

0.40 

0.40 

0. 45 

0> 10 

0. 35 

0. 35 

0. 30 

0. 50 

0. 40 

0. 10 

0. 40 

0. 45 

0. 35 

0. 15 

0. 45 

0. 50 

0. 15 

0. 30 

0. 35 

O. Z5 

O. JO 

0. 45 

0. 05 

0. 15 

0., 35 

Fluoride 
Total 

--&!!!-

110 

160 

150 

140 

350 

330 

Z60 

3 10 

130 

150 

180 

100 

4 10 

3 10 

160 

130 

190 

180 

170 

150 

370 

150 

310 

110 

170 

150 

Z80 

80 

ZIO 

Z90 

Lead MerCury Tota1 Total 

....12!!!... ....RI!!L 

11 

8 

IZ 

14 

11 

16 

1 1  

8 

16 

14 

13 

14 

17 

15 

17 

1 1  

11 

i J 

10 

1 1  

14 

I I  

14 

0. 035 

0. 040 

0. 050 

0. 075 

0. 075 

0. 140 

0.070 

0. 100 

0.045 

0. 080 

O. 110 

0. 065 

0. 100 

0. 100 

0. 040 

0. 080 

0. 085 

0. 110 

0 .. 045 

0. 065 

0. 110 

0. 050 

0. 060 

0.050 

0.050 

0. 060 

0.070 

0. 090 

0. 050 

0. 065 

< I  

< I  

< I  

< I  

< I  

< I  

< I  

< I  

< I  

< I  

< I  

1 

< 1  

< I  

1 

1 

< I  

< I  

< I  

< I  

Nick.1 
Total 

.Rl!!!!.. 

16 

17 

Z7 

50 

37 

37 

J4 
4Z 

16 

30 

15 

15 

4Z 

35 

Z7 

J4 
J5 

.30 

19 

35 

35 

U 
Z6 

19 

16 

16 

35 

4 

16 

30 

RadloocliYlty 
(5) 

0. 33 

0. 58 

0. 53 

0. 41 

O. IJ 

0. 17 

0. 5Z 

0. 50 

0. 4 1  

0. 18 

0. 40 

0. 80 

0. 61 

0. 57 

0. 46 

0. 44 

0. 39 

0. 45 

0. 75 

0. 61 

0. 6Z 

0. 46 

0. 7J 

0. 6 1  

0. 51 

0. 6 1  

0. 70 

0. 51 

0. 53 

0. 17 

l' E.t::lmated conduct1vtty Cor a .aturation extract. ba.", 1 to 2. ratlo conductivity and 1/3 bar water-bolcliDc capacity data 
_'" Cal ulatod I III ti .  ha bl ocIl _ 

- qOOHNa, ammonium ac.tate ,olubl. - Na, etor oolubl.) 
c rom e equa on. axe age. e a urn perce Ie -

(cation exchance capacity) 

� R.atI.D 01 oampl. activity to activity 01 a quartz monsonito otandatd (Lucluo-Pltkin Company) co_1nInc 6 ppm tI, 11 ppm Tb, &lid 
3. Z'" 1(, 

Source s cOlorado School of Mines Research Institute, 1974. 
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Appendix G 

Plant Species 
Bo tanical Composit ions of Habitat Types 

Aquatic Sampling Data 





PLANT SPEC I ES PR ESENT IN THE AREA OF TH E PROPOSED COAL 

GASIFICATION FAC I LITY SITE IN M E RCER COUNTY, NORTH DAKOTA 

C�n N ... 

Ab81nth 
Alfalfa 
AlUlitoot 
Ane.one , Canada 
"rtovar ••• 
Arrowhead 
Artichoke , Jeru •• lua 
Ash, ,reen 
Aapen, quaking 
Aliter. ar<.atie 

AlIter, golden 
AlIter, ruah 
Aster. tan vhitJ!
Aster, white prairie 
Aster, white upland 

aarley 
aarley, wild 
aearberry 
aeardtongue. slender 
aeardtonlue, white 

Bedstra". northern 
Ser.a.ont. wild 
Bindweed. field 
Bluebell 
Bluegra •• , fowl 

B1ue8t .... Kentucky 
81uegra ... plaIns 
Sluegr • • • •  avallen 
l1ue8r •••• Sandberg 
Bluest._, big 

Bl\lestn. little 
Sone.et, false 
Sox-elder 
Breadroot, indian 
Bro_ • •  .ooth 

BrOOlWeed 
Buckwhe8t. wild 
Buffdoberry 
IkIffaloguu 
Bulrush, hardetn 

Bulrush. prairie 
Sulru.h, rivet 
Bulrush, 80ftatn 
Burningbuah 
Burreed 

Buttercup, _tah 
Cacti 
Candelabra, hiry 
Caralana 
Carr ion-f lover 

Catafoot 
Cattail. broad-leaved 
Cattail. n.ar rov-leaved 
Cedar. creepinl 
Cherry. choke 

Cherry, Iround 
Cherry, "'anking 
Cherry, aand 
Chic�ed. prairie 
Cinquflfoll. Pennaylvania 

Cinquefoil, roulh 
Cinquet 011, ail vervefld 
Cinquefoil. tall 
Clover. owl 
Clover, purple puirie 

Clover. lIWet 
Coll�ia 
Coneflower. lonl-haaded 
Coneflower. purple 
Cordlu .. , alluU 

Cordluaa, prairie 
eo'n 
CottoQlllOOCl 
Crab. Siberian 
Creepar , VirliniB 

Currant, lolden 
Currant, vild black 
Dock, curled 
Dock, loldan 
Dock, villow-le.ved 

Dolbsne, spread ina 
Drop.eed, prairie 
Drop ... d ,  a.nd 
Drop.eed , taU 
pder, arah 

Scientific Namel 

Art .. ia1a abainthiua 
�.:!£!&2. aativa 
Heuchera richardson1i 
AnellOne canadonaill 
Trislochin uriti .. 

Sugitaria � 
HeUanthus tuberoaus 
Fra.inus pe�ca 
Populu. � 
Aater oblons1folius 

Chryaopsia � 
.!!!.!!. luncifor-is 
Aater coeruleacens 
� ericoides 
Aater �des 

HordeWl vulga re 
� lubat\JIII 
Arctostaphylos � 
PenatellOn graciUa 
PenatellllOn albidiua 

Poa pratenBis 
Poa arida 
Poa slaucifoUa 
Poa secunda 
And ropogon .I!!.!E.d.,! 

Andropogon BcopariuB 
Kuhnia eupstorioidea 
� negundo 
Paoralea esculenta 
Brolilis ineraill 

Gutierrezia sarothrae 
Polygonwa convolvulus 
Shepherdia argentea 
Buchloe dactyloides 
Scirpus � 

Scirpua paludoaus 
Sdrpus fluviatllis 
Sci rpus val1dus 
Kochis scoparia 
Sparsanillil eurycarpu. 

Ranunculua aeptent rionalis 
Kaaillaria s p .  and Opuntia s p .  
Andro .. ce occ identalia 
eara.ana arboreacena 
Sallu herbacea 

Antennarla ap. 
� !atHolia 
.!.U.h!. &nlustifol1a 
Juniperua horhontalis 
PruDus virlinians 

Phyaal1s lanceolsta 
Prunua t�ntoaa 
Prunua pua11a 
eeraatiWi arvenae 
Poten tills --p;nn;il vaniea 

norvelica 
anserina 

Spartina pectinata 
Zea � 
Populua � 
Kalua bacC.lta 
"h"rthe�a inaerta 

11bea odorat� 
I1bea �anUD. 
� e rhpua 
I�II peraicarioidea 
...... x Mllicanus 

G- l 

life Response 
Or 1g1n) � � �  

IV 

IV 

IV 

IV 

IV 

D 
IV 

IV 
I 

'V 
IV 

D 
IV 

Half-ahrub 
Cultivated legume 

EIIergent aquatic 

Tree 
Tree 

Crop speciea 
Hid-grass 
Trail ing shrub 

Hid-grass 

Hid-gran 
Hid-grass 
Hid-graBS 
Short-grass 
Tall-gras. 

Hid-grass 

Tree 
Legume 
Hay gra.s 

Half-shrub 

High shrub 
Short-gra.a 
ElMraent aquatic 

Emergent aquatic 
�rgent aquatic 

Emergent aquatic 

High ahrub 

Eaergent aquatic 
Eaergent aquatic 
Trailing ahrub 
High ahrub 

Tree 
Lov ahrub 

Leg� 

Cultivated le8� 

Hid-gra .. 

Tall-grasa 
Crop speciaa 
Tree 
Tree 
Vine 

Low shrub 
Lov shrub 

Hid-IU" 
Hid-gra .. 
Hid-Iraas 

(continuea) 



C�n Naae 

[la, Aaerican 
El., Chinese 
El., Siberian 
Eriogonum, yellow 
Fescue. six-weelts 

Flax. '�n 
Fla., Levis' w11d 
FlsJ:. stifhte. 
Fleabane, daisy 
Frenchveed 

eaura 
Goat.beard, larae 
Goldenrod. early 
Goldenrod. giant 
Goldenrod • soft 

Goldenrod, stiff 
Goldenrod , tall 
Go08eberry, M1&80uri 
Gr .... bI� 
Gr .... aide-oats 

Grass, indian 
Porcupine. porcupine 
Grass, vestern porcupine 
<>-ed 
Mawthorn, round-leaved 

HeIl.P, indian 
Honeyauckle 
HorsetaU. !(ansaa 
Indilo, dvarf w11d 
Ironweed, cut-leaved 

Ivy. poison 
Juneberry 
Junegras s ,  prairie 
Juniper. Roeky Mountain 
Juniper. trailinl 

Kinghead 
Knotveed 
Lallb' s-quarter 
Leadpbnt 
Lattuce. blue wUd 

Lettuce. prickly 
Licorice, w11d 
Lilac 
Loco, purple 
Lupine. fallM 

Kallow. ,ed 
Kanna.lraas, Aaoerican 
MeadOlllrasa, aalt 
KUlr.vetch • • tr:Late 
Milkvetch. tufted 

Milkweed, '�n 
Milkweed. vhorled 
H11kvort. vhite 
Kint, w11d 
Huhly, ursh 

!t.J.hl,.. _t 
Huhly. plains 
Hu.tard. tan.y 
Needle-and-thread 
Needlegra.s. areen 

Oata 
oats. spike 
Oata, ..,11d 
Olive. Ruesi.n 
Onion, vhite wild 

Oaier, ,ed 
PanicUII, Wilco. 
Paraley, wUd 
Parmip • .eadOll 
Paranip, water 

Paaque-fl�r 
Pennyroyal, roulh 
Peppergra •• 
PhloJ:, .. Slil 
Pine. ponderollla 

Plantain, slltslai 
Plantain, Pursh ' s  
Plantain, vater 
PI r... , ground 
PlUli. wild 

Ponc:Iweed . aago 
Poverty weed 
Pricklypear. brittle 
Pricklypear 
Pri.rose. tooth-leaved 

evening 

Qua.:k8rase 
labbitbrush 
lapeed, perennial 
Redtop 
Reed-canary,ralll. 

Scieflt1f1c !I_I 
� :�;�:�a  
UlllU. � 
ErioiOn\JD. � 
� octoBora 

L1nUII us1tat1sst..UII 
L1nUII auidi 
LinUil rigidUil 
Eriaeron lip. 
.!!l!.!!R.! a[Venae 

Gaura coccinea 
TIalopoJon dubiua 
Solidaso lIiuouriepa1a 
Solidalo aiaant .. 
Solidago .!2..!.!..!!. 
Solidaso r.!.I.!.!!..!. 
SoUdaao dti .. i .. 
!!!!..!.! .t8!ourienae 
loutelo1.&& Ira£1 1 1 a  
� cur tapendula 

SorshaatrUil !!!!.!!.!!..!. 
.!!!l!. Slpartaa � apartaa (vaL) 
� '9uarroaa 
Crataeaua rotundifolia 

ApocynUIII sibiricUil 
� ap .  
[q,uisetWl kana.nu. 
Aaorpha !!:!.n!. � 8Rin,,10aua 

� �  
Aaelanchier alnifolia 
�1� 
Juniperus scopu10rull. 
J\1niperus horizontal1a 

Aabro8ia t r  ifida 
PohgonUil sp. 
Chenopodiua albUil 
ASI!I3rpha £!!!!!£.!.!!! 
� pulch.lls 

� "Hiol& 
Gbcyrrhiu lepidota 
Syringa vulsarb 
Oxytrope. � 
Ther.opsb r""-bHoHa 

Sphaeralcea coccinea 
Ciycer1a IrBndh 
PucEinellia � 
Astra ... lu. � 
"stulalus triphyllus 

Asclepias syr iaca 
A.clepi.a verticiUats 
Polnala alba 
Hentha arvensis 
Muhlenbergia race.oaa 

Kuhlenbergia richardaonia 
!t.J.h1enberSia cuap:Ldlita 
� ap .  
.!!.!l!. � 
!.t!f!. �  
Avena sativa 
Avena hookeri 
Avena. fatu.s. 
[uonya..s ansullltifol1a 
AlH". teJ:tile 

Cornua stolonifers 
PanicUII� 
Jtua ineon�� 
Zizla apt;;a--
SiUli suave 

Aneaone paten. � hiap1da 
Lepid :Lua � 
PhloJ: hoodi! 
Pinus ponderosa 

Plantago � 
PlantSlo purshH 
Alia_ subcordalu. 
Astragalus caryocar�a 
� �  
Pot&!OJeton pec t ina.tus 
Iv. 8J:11laris 

Opuntia fragUb 
Opuntia polycantha 
� �  

� !.!.2!!!!. 
Chryaothalllnua Iraveolens 
� coronapifoHa 
Asroatia alba 
Phalaria � 

Life Response 
Lonuvity<l Or!,lnl � to Gruing'lo � 

Tree 
Tree 
Tree 
Hdt-shrub 

IV Short-arass 

Crop speciea 

IV 

IV 

t.ov shrub 
&hort-,n� .. 
Kid-,ra.s 

Tall-Ira81 
TaU"'lr ... 
Mid-lrallS 

IV 
High ahrub 

Hi,h shrub 
Spore-bear ing 
Low shrub 

Low ahrub 
High ahrub 
Mid-ara .. 
High shrub 
Trailing ,hrub 

IV 
D Low shrub, 1egu_ 

Leg_ 
Hi,h shrub 
Leg...-
Leau_ 

Tall-Iran 
Mid-Ira •• 
Leg� 
LegUM: 

Hid-grau 

Short-graaa 
D Short-Irass 

IV 
Kid-ara88 
Mid-gras. 

Crop IIIpecie8 
l"I1d-qraas 

High 8hrub 

Hilh ahrub 
Short-Iraas 

IV 
IV 

tree 

IV 
E_rlent aquatic 
Lel� 
Ki8h ahrub 

Sub.erged aquatic 

Half .hrub ' 

IV Mid-Iraas 
I t.ov .hrub 

IV Mid-Ira .. 
D Tall-ara •• 

(continues) 
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--------- ----------

Reedit •••• northern 
Reedlr •••• plain. 
atverara.s 
lochresa. Holboell 
RoM, prairie wUd 

1.0 .... . Watern wild 
Ru.ah, Raltle 
Sa.e, f ringed 
Sale, Ireen 
Sale, white 

S •• ebrush. silver 
Sal tbush . h •• tate 
5.1tlr ... 
Sandar ••• , big 
ScratchErs.s 

Subllte 
Sedge, fueue 
Sedge. long-beaked 
Sedge, needleaf 
Sedge, Pennsylvania 

Sedge. Sartwell 
Sedge. sli. 
Sedge. slough 
Sedge. s.oothcone 
Sedge. thread leaf 

Sedle, wooly 
Si lver berry 
Silverleaf 
SkeletQnveed 
Skunkbush 

Sloughgr.a., Aaer ican 
Saartveed. long-rooted 
Sorrel. upright 

yellow-wood 
Sovthistle. spiny 
Spikeaoss 

Spikeru.h. co�n 
Spikeruah. needle 
Spurge 
Star. evening 
Star. narrow-Ie.ved 

blning 

Stickseed 
Sunflower. c�n 
Sunflower. narrow-leaved 
Sunflowr. Rydberg ' s  
Sunflower. s t i f f  . 

Svitchgr.ss 
Three.WrI. red 
Thistle, bull 
Thistle. prairie 
Ticklegr ... 

Toadflax. baat.rd 
Treroil. prairie 

bird'a-foot 
TUliblegraaa 
Vervain, w_p 
Vetch, "-eric.n 

Vetch. prairie 
Wallflower, wstern 
Wedaegr.ss. puirie 
Wheat 
Wheatauas. bearded 

Vheatgra ••• creaated 
Wheatara ••• Montana 
Whe.tlr •• s, .lender 
Wheatar .... thick.pike 
Whe.tlr •••• w.tern 

Wh1tI�rt 
WUd-rye , Canada 
WUd-rye. Macoun 
Wild-rye, Vir,tnia 
Willow, lolden 

Willow. he.rt-Ie.ved 
Willow, laurel-Ie.ved 
Willow. Missouri 
Willow, pe.ch-leaved 
Willow. puaay 

Willow, .andba.r 
Winterfat 
Wolfberry 
Y.rrow 

1 Accordinl to Stevena (1963) 

Scientific HaMI 

Calaaasrostria inexpanss 
CalaaasrOat ris aon tanens is 
Scolochloa festueBcea 
Arahis holb� 
Ro.a arkansana 

Art.alaia cana 
Atriplex hastata 
DiBtichlia strict. 
Cala-.ovilfa longifolia 
Muhlenberg!. aspetitolia 

Su.aeda depress. 
Carex brevior 
Carex .prengelii 
Carex eleacharis 
Csrell �ics 

Carex sartwe l l 1 1  
Carex �es 
Car ell atherodes 
Carex lae ... iconica 
Carn rilifol1a 

Carell lanusinoaa 
Elaeagnu. arsentia 
Psoral1a arsophylla 
LYS04eSaia ,uncea 
Rhus trilobata 

Beck .. nnia ayz1sachne 
Pohsonu. coccineul!!. 
axaHs stricta 

Sonchu • .!!p!.!.. 
SelaRieella dens. 

Eleochris palustris 
Eleochris acicularia 
Euphorbia -.p-, -
MentzeHa decapetala 
Lhtris punctata 

Mackel1a americana 
�u� 
MeHanthus _xi.11iani 
MeHanthus rydbergii 
Mel1anthu. r1&idus 

PanicUBI virs.tulI! 
� lon8.iseta 
Ciraiu. vulgare 
CiraiUII undulatu. 
Agro.ti. acabra 

Schedonnardus pan iculatus 
Verbena hostata 
Vich aaeric.n. 

Vida sparsifolla 
Ery.tau • •  apen ... 
Sphenophol is obtuuta 
TriticUII aestivua 
A.aropyr� aubaecundua 

� cr1at.tUII 
� .lbic.n 
AgrOpyron trachycaulUII 
� d"y8 t.chy� 
� .. ithit 

P.ronychia .e •• i l i rlora 
� �  � .. counl1 !.!l:!!:!.!. viralniu. 
Salt. .lb. Var. vitellina 

Salh cordata 
Salix pentandn 
5alh; a1a!tOurienal. 
Salix _yadaloidl. 
S.lix discolor 

S.li. interior 
Eurotia lansta 

�i� occidentalt. 
� lanulo •• 

2 A _ Annu.sl. 1 • lienn1ll I, P .. Perenni.l 
1 H .. Native. I • Introduced 
4 C .. Cr •••• 5 "  Sedle (Cr •• a-like), F .  Forb. W .. Woody 

Life Response 
FOfllll4 to GrazlnsS COIIIIMn t 6  

IV 
I 

IV 
D 

IV 

IV 

IV 
I 

IV 

IV 

IV 

Hid-grass 
Short-gras!> 
Tall-grass 

Low shrub 

Low shrub 

Ha l f-shrub 

Low shrub 

Short-grass 
Tall-grass 
Short-grass 

Low shrub 
Legume 

Low ·tihrub 

Hid-grass 

Spore bearing 

Tall-grass 
Short-gratis 

Short-grass 

LegUM 

Short-grass 

Legume 

LegUM 

JIIid-fI;rass 
Crop species 
Hid-grass 

May graas 
Hid-grasa 
JIIld-gr8llls 
Hid-grass 
Hid-ar • •  a 

Tall-ara •• 
Hid-arass 
Hid-grass 
Tree 

Kilh ahrub 
Tree 
Kilh .hrub 
Tree 
Kiah .hrub 

Hiah .hrub 
Half-.hrub Low ahrub 

5 I "  Incre •• e r .  D "  Decre •• er, IV " Inv.der; accord ina to U . S . D . A. Soil Conserv.tion Service, 19�7 (Unpubli.hed ) .  

Cc.piled by; IitoodwArd-&nvicon, Inc . ,  1974. 
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BOTANICAL COMPOSITION (PERCENT
!

) OF FENCEROW PLANT COMMUNITIES 
AS DETERMINED BY THE PACE-POINT METHOD 

Sample Number 
Species 1 2 :3 4 5 6 7 8 2 Av�rage 

Introduced Grasses 

Smooth brome 87  55  11 69 T 25 1 14 3 29 
Kentucky bluegrass 4 11 1 3 60 22 44 56 10 23 
Crested wheatgrass T 15 4 45  1 -2 

To tal 91 66+ 12 87 64+ 92 46 70  13 60 

Native Perennial Grasses 

Western wheatgrass 1 9 14 6 24 13 18 9 
Slender wheatgrass 6 1 T 1 6 2 
Green need1egrass 1 6 1 3 1 
Prairie j unegrass 9 1 
Wild barley 4 T 

Blue grama 3 T 
Needle-and-thread 2 ...1'. 

To tal 12 11 29+ 6 31+ 14 27+ 14 

Sedges 

Pennsylvania sedge 1 2 T 4 1 
Smoothcone sedge T ....!. T T 

Total 1 T 1 2 T 4 1 

Perennial Forbs and Half-shrubs 

Al falfa 1 12 1 T 1 
Field Bindweed 4 1 1 T 1 1 1 
Long-rooted smartweed 3 T 
Jerusalum artichoke 1 T T 
Prairie vetch T 1 T 

To tal 6 14+ 3 4+ 2+ T T 1+ 3+ 3 
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SEecies 1 2 3 
SamE1e Ntmlber 

4 5 6 7 8 9 Average 

Annuals and Biennials 

Burningbush 3 1 37 10 3 6 7 
Wild oat 16 2 1 8 3 
rJi1d buckwheat 2 T 1 2 16 2 
Tansy mustard 1 4 3 5 2 2 
Spiny sowthist1e 1 T 1 1 T 1 9 1 
Kinghead 1 T 7 1 
Large goatsbeard 1 1 1 T . 2  1 
Frenchweed 1 T 7 1 
Lamb ' s  quarter 1 T 3 T 
Co11omia 1 1 T 

To tal 5 3+ 66+ 1+ 2+ -- 17+ 26 48+ 19 

Woody Plants 

Wolfberry 1 2 T 
Prairie wild rose T T T 

To tal 1 T 2 T T 

1 Percentages less than 1 . 0  are listed as trace (T) . 

Source : Woodward-Envicon , Inc . , 1974 
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PLANT COMMUNITY COMPOSITION 
OF SUBI R R I GATED RANGE SITE 

L l  Jestel'1 
. L>  CQCdgrdss 

_'''' ltchqrd.SS 
Slender wheatgrasB 
W I l d  bdrley ( " Fox-ta l l " )  

ana!!a wlld-rye 

NarC0"'-led

. 

,e. d gunnO

I
" 

Corr�""l.OIl m).lkweed 
Water parlSnlp 
Whlte pra.ale Aster 
Whorled m l l kweed 
Wl-ld bergall'tot 

Annual Forbs 

P r l c k l y  l e t t uce 

Hl8cellaneou,s 

Kan&a.; horse t a i l  

Itl'leluaion i n  ".\IDOr-We,-ner lo4XI." mappinq uni t. 

35 JO 10 5 3 2 

2ElItent Qf th is rangoe site was inaufficient for aampl ing'. 
lpercentolq •• lea a than 1 .  0 oIr, listed aa tr,,"ce (T) . 

Source : Noodliard-Knvieon, tnc . •  AI)41yai •• 1974 .  

BOTANlc;AL COMPOSITION (PERCENT' ) OF THE 
OV E R FLOW RANGE SITE PLANT COMMUNITY AS 

DETERM I N E D  BY TH E PACE·POINT METHOD 

Specie. 

Big b lues tem 
Porcupine grass 
Mentucky bluegrass 
�rsh muhly 
Bearded vheatgrass 

Fowl blliegrass 
Canada wild-rye 
Green needlegras8 
Prairie cordgrass 
Prairie junegrass 

� t  muhly 
Ti cklegra s s 
Western wheatgrass 

Pennsylvania sedge 
Fescue sedge 
SmCXlthcone sedge 

Perennial Forbs 

P'�h ie thl.s t le 
Wj ld bergafllOt 
Y4ll,row 
C.nada anemone 
No,thern bedstra .... 

Sk.leton .... eed 
Soft goldenrod 
Whi te sage 
Blue wild lettuce 
Ground cher.!,y 

Prairie Ch ickYeed 
Sti ff sunflower 
Tall goldenrod 

Annual Forbs 

Qpr igh t  ye l l ow vood 8o.rrel 
Spurge 

Woody Plan ts 

wol fberry 
Prair ie wild 

Hi IIcel laneous 

Kansas horsetail 

3) 
12 

6 

T 

T 

2 6  T 

T 
T 

T 

5 3  
2 7 7 
2 

T 

I
percentaqea less than 1. 0 are listed a s  trace (T) . 

2 1ncl';1si on in "Channeled Straw And korchea Soils" mappinq 
unl.t; averaqa of three trans ects. 

4 )  7 
6 . 5  
3 . 5  
2 . 0  

2 . 0  
0 . 5  
0 . 5  
0 . 5  
0 . 5  

T 

1 6 . 5  
2 . 5 -4-
1 . 5  

1 . 5  
1 . 5  
1 . 0  
0 . 5  
0 . 5  

0 . 5  
0 . 5

' 

0 . 5  
T 
T 

T 
T 
T 

0 . 5  
T 

1 . 5  
0 . 5  

1 .0 

1
lnclu.s 10n in "COhaqen-Vebar tine sandy loam." llappinq unit; 

avera.q.e of t.., trans.cta . 

Source: Woodyard-Envicon. Inc . , Analysia. 1974.  
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PLANT COMMUNITY COMPOSITION OF A SALINE 
LOWLAND RANGE SITE ' IN  A MODE RATEL Y WELL 

DRAINED AREA 

Spec ie_ � We s ter n wheatqra Sl s 
Sw",llen b l uegra ss 

Perennial Forbs 

Gumweed 
Fr 1 nged sage 

Annual and Bl.ennial Forbs 

Pover ty weed 
Large goa tsbea rd 

MiscellaneOU8 

B r i t t l e  p r i c k l y  pear 

I
Harri e t clay. 

EstiMated Percent 
By Weiqht 2 

60 
20 

1 5  
1 

2
!xtent of this range aite was insufficient for sampl ing . 

Source: WQOdward-Env icon. I nc . , Ana l y s is , 1974.  

PLANT COMMUNITY COMPOSITION OF A SALINE LOW. 
LAND RANGE SITE' I N  A POORL Y DRAINED AREA 

Specie. 

Sal t .. adowqr ••• 
s.ltgra.8 
Western yhe atqr ••• 
Wild barley ( -roxtaU·)  
Sval ler. b l  ueq r  ••• 

t>rairie bulru.h 
Co.-,n sp ikerusb 

Annual rOl'bs 

Kastate .al tbush knotweed Peppergrass 
Pur.h's plantain 

l
Harri.et clay. 

2 5  
2 0  
1 0  
10 

5 

5 
T 

20 
) 1 
1 

2Extent of this ranqe site was insufficient for saDlpl i D.Q , 

lpercen taqe les. than 1 .  0 are l i s ted .. trace (T) . 
Source: Woodward-Invicon, Inc. Analy.e.� 1 9 7 4 .  



BOTANICAL COMPOSITION (PERCENT' ) OF SANDY 
RANGE SITE PLANT COMMUNITY AS DETERMINED 

BY THE PACE-POINT METHOD 

82!ciea S .. p18 1 2 sample 2 3 

� 
Bi9 •• ndqu •• l' 19 
Prairie juneqra •• 8 1 3  
Blue qr ..... 11 8 Needle-and-thread 8 9 
Red threeavn 8 • 

Wi lcox panicWD. , 
Porcupine qr ••• 2 
Plaina lDuhly 1 
.... t.rn vheatqr ••• T 
Little blIM8tem T 

Kentucky blu8qr ... 1 
Gr •• n need.leqr ••• 1 
Bearded. wh • •  tqr ••• T 
Side-oat. qraaa T 

Sedg •• 

Pennaylvania .8d9_ 2 1  18 
'l'hr • •  dleat aedqa 2 1 

Perennial Forba and HaU-shrub. 

White .&9- 2 
Stitt sunflower 1 
Blue vild lettuce 2 
Skeletorweed 1 
Prinqed .89_ T 

Purple loco T 
SilveU •• f T 
Soft qoldenrod 1 
Golden •• ter T 
Gr •• n .8qe T 

P •• que-flover T 
Prairie chickw.ed T 
Purple conenower T 
Baatard toadUax 
Whit. prairie •• ter 

Perennial Forba and H,,1f-
shrub. (cont'&.) 

Prairie thistle 1 
Zarly qoldenrod T T 
Daisy n •• bane T 
Narrow-leaved bladnq star T 
Bt! tt qoldenrod T 

1IUd Hcor ice T 
Yarrow 
Annual rorb. 

0lIl1 clover T 

Wood! Plants 

Prairie vird ro .. 

IPercentaqes Ie •• than 1 . 0  are l i ated aa trace (T) . 
2v.bar fine sandy 10 .. , averaqe ot tour tran.ecta . 
3Vebar fine sandy lou, averaqe ot three trans.ct • •  

SOurce: WOOdward-l:nvicon, Inc. Analysis, 1974.  

Average 

1 6 . 5  
1 0 .  � 

9 .  � 
8 .  � 
6 . 0  

• •  0 
2 . 0  
1 . �  
1 . 0+ 
0 . 5+ 

O .  � 
O .  � 
T 
T 

1 9 . 5  
1 . �  

2 .  � 
2 . 0  
1 . �  
1 . �  
1 . 0+ 
1 . 0+ 
1 . 0+ 
1 . 0 
0 . 5+ 
0 . 5+ 

0 . 5+ 
0 . 5+ 
0 . 5+ 
O. � O .  � 

O .  � 
T 
T 
T 
T 

T 
T 

1 . �  
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BOTANICAL COMPOSITION (PERCENT' ) OF THE SIL TV 
RANGE SITE PLANT COMMUNITY AS DETERMINED 

BY THE PAC E-POINT METHOD 

S2!cies Sample 1 2 Sample 2 3 

Grasses 

Blue graDla 12 17 
Western wheatgrass 9 10 
Needle-and- thread , 10 
Prairie junegrass , 6 
Thickspike wheatgras5 9 1 

Green needlegr:ass 
Porcupine grass T 
Red threeawn 2 
Kentucky bluegrass 
Plains muhly 

Sal t.grass 
Side-oats grama 
Plains reedgrass T 
Sandberg bluegrass T 
Ticklegraas T 

Sedges 

Pennsylvania sedge 19 1 2  
Need leleaf sedge 1 9 
Threadleaf sedge 3 3 

Perenni a l  Forbs and Half-shrubs 

Fringed sage 3 
Blue wild let.tuce T 
Green sage 1 
White prairie aster 1 
S t i f f  goldenrod 

White sage 
Striate milkvetch 
Aromatic aster T 
Daisy fleabane 1 T "" .. phlox T 1 

Perennial Forbs and Half-
SFirubs lcont'C!.j 

Si lverleaf T 1 
Soft goldenrod 1 T 
Catsfoot 1 
Narrow-leaved blazing star 1 
Prairie chickweed 

Red mallow 1 
Yarrow 
Early goldenrod T T 
Prairie thistle T T 
Bastard toad flax T 

Gaura . T  
Ground plum T 
Pasque-f lower T 
Povertyweed T 
Prairie vetch T 

Purple coneflower T 
S t i f f  sunflower T 

Biennial Forbs 

SWeet clover 
Large goatsbeard 

Annual Forbs 

Collomia T 
Prairie b i rd ' s- foot trefoil T 
Fairy candelabra T 
S t i f f s tem flax 

Wood::t: Plants 

Prairie wild rose T 
Wolfberry 

1 Percentages le8s than l .  0 are l isted a8 trace (T) . 
2 Grai l l  8ilt loall; average of four transects. 
3 W i l l ialfts 10 ... ; average of three transects. 
Source : Woodward-Envicon, Inc. Analysis. 1 9 7 4 .  

Average 

14 . 5  
9 .  , 
7 . 0  
6 .  � � . O  
3 .  � 
3 . 0+ 
2 . 0  
1 . ,  
1 . �  

0 . '  
O . �  
T 
T 
T 

1 5 . 5  
� .  0 
3 . 0  

3 . 0  
2 . 0+ 
1 . �  
1 . ,  
1 . �  

1 . ,  
1 . 0  
0 . 5+ 
0 . 5+ 
0 . 5+ 

0 . 5+ 
0 . 5+ O .  � O .  � O. � 

O .  � O .  � 
T 
T 
T 

T 
T 
T 
T 
T 

T 
T 

1 . �  
1 . 0  

T 
T 
T 
T 

1 .  0+ O .  � 



PLANT COMMUNITY COMPOSITION OF 
CLAYEY RANGE SITE' 

Spec! •• 

� 
Weate rn vheatgrass 
Green needleqral. Bl ue 9r.1I4 
Kentucky b l uegrass 
Prairie j uneqra.8 
T1ckleqrau 

Sedges 

Pennsylvania Sedq8 

Perennial Forb. and HAU- sh rubs 
White sage 
Silverleaf 
White prairie aster 

American veteh 
Frinqed saga 
Green s&qe 
Long-he.ded conet 1Ott8r 
Prairie th i s tl e Sof t go ldenrod 
Yarrow 

Ann!,lal Forb. 

Pnirie bird· .... foot t refoi l 
('Ivl clover 
Purah' a plantain 

Woody Plant s 

Prairie wild ros. 
Wol fberry 

1 Be l f i eld s i l ty clay loalft . 

4 5  
1 5  
1 0  2 

T 
T 

2 Extent of thj., range , i te was j.ns",fficient for Ulllp li ng .  
) Percentage. I e  . .  than 1 . 0  ere U.ted aa traoe (T) . 
8ource: lfOodward-Erwioon, I"c. Analys i a ,  1 9 1 4 .  
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BOTANICAL COMPOSITION (PERCENT' ) OF THIN 
UPLAND RANGE SITE PLANT COMMUNITY AS 
DETERMINED BY THE PACE-POINT METHOD 

e.spe""'co;i"e'!.B _________ Sample 12 S aJllple 2 3  Average � 
Little b l uestll!!!!ft 
Porcu�ine grass 
Big safldqrass 
P r a i r  ie juneqrAsl 
kentucky bluegrass 

Blue .qrarna 
Needle"and-thread 
P l a i n s  muhly 
Red three awn 
Thieksplke wheatgrass 

Green need18gresB 
Spike oat 
We. tern wheatqraS8 

30 
I 
1 
, 
T 

Pennsylvania sedge 13 
Threadleaf sedge .. 

Perennial Forbs and Half-shrubs 

S t i f f  sunflower 
Pasque- f lower 
Prairie chickweed 
P r a i r i e  thiatle 
S i lverleaf 

White prairie aster 
Bluebell 
Narrow-leaved blazing star 
BlUe wild lettuce 
Broomweed 

Fringed sage 
Northern bedstraw 
Purple coneflower 
Cats foot 
Long-headed COneflower 

Purple prairie clover 
Aroma t i c  aster 
Green sage 
Indian breadroot 
Moss phlox 

Prairie vetch 
Striate milk vetch 
White saqe 
Early goldenrod 
Al umroot 

Cottonweed 
Purple loco 
Skeletonwead 
Yarrow 

Annual Forbs 

Prair ie bird ' a-foot trefoi 1 
Rough pennyroyal 

WOOdy Plants 

Prair i a  wild roae 
Dwarf wild indigo 

31 4 
7 
2 
6 
) 
T 
2 
2 2 

1 2  
5 

1 Percentages leaa than 1 . 0  e .. e l ilted trace (T) . 
2 1ahl a i l t  10alll ; average of three transect s .  
80urce : Woodward-Envieon, I n c .  Analy a i s , 1 9 7 4 .  

3 0 . 5  
4 .  , 
' . 0  
3 . 5  
J .  o. 
3 . 0  2 .  0+ 
1 . 5  
1 . 5  
1 . 0  

0 . 5  
0 . 5  
T 

1 2 . 5  
4 . 5  

2 . 0  
1 .  5 +  
1 . 5  
1 . 5  
1 . 5  

1 . 5  
1 . 0+ 
1 .  0+ 
1 . 0  
1 . 0  

1 . 0  
1 . 0  
1 . 0  
C . 5+ O .  S+ 
o. �+ 
0 . 5  
0 . 5  
0 . 5  
0 . 5  

0 . 5  
0 . 5  
0 . 5  
t 
T 

T 
T 
T 
T 

T 
T 



BOTANICAL COMPOSITION (PERCENT' ) OF SHALLOW 
RANGE SITE PLANT COMMUNITY AS DETE RMINED 

BY THE PACE-POINT METHOD 

SE:!!;cies Sample 1 2 Sample 2 ) 

Grasses 

L i t t l e  bluestem 18 1 6  
Bi9 sand'grass 7 6 
Red threeawn 6 6 
Needle-and-thread 5 • 
Blue qr4f1'14 5 3 

Prairie juneqr488 
Porcupine grass 
Wilcox panicum 
P l a i n s  muhly 
Green needleqr488 T 

Thicxspike wheatqraas 
I(entucky bluegrass T 

Sedges 

Thread leat sedge 1 3  1 2  
Pennsylvania sedge 1 1  1 3  

Perennial Forbs and Half-shrub. 

S t i H  sunf lower 3 
purple coneflower 6 
Aroma tic aster 1 
Prairie thistle T 
Bastard toad flax 2 

Green sage 1 
P48que- flower 3 
White prairie aster 1 
Blue wild lettuce T 
Fr inqed sage 1 

Narrov- leaved blazing star T 1 
Falae boneaet 1 
Early goldenrod T T 
Golden aster T T 
Striate m i lkvatch T T 

Perennial Forbs and Hal f -
sfirubs (cont'cU 

Purple prairie clover T T 
White sage T T 
False lupine T 
Indian breadroot T 
Long-headed cone f l over T 

Gaura T 
Silverleat T 
Skeletonveed T 
Green sage T 

Biennial Forbs 

Bull thistle T 
Large goatsbeard T 

Annual Forbs 

Prairie bird ' s-foot tretoil T 

WoodX Plants 

Prairie ..,ild rose 

I percentages le.s than 1 . 0  are listed as trace (T) . 
2 Cohagen tine .andy loa .. ; average ot tour transect • •  
3Cabba-Werner cOlftp lex; average ot three transects. 

Source : Woodward-Envicon, Inc. Analysi., 1 9 7 4 .  

Ava-rage 

17 
6 . 5  
6 . 0  
4 . 5  
4 . 0  

2 . 0  
1 . 5  
1 . 5  
1 . 0  O .  S+ 

0 . 5  
T 

1 2 .  S 
1 2 . 0  

5 . 0  
4 . 5  
2 . 0  
1 .  S+ 
1 . 5  

1 . 5  
1 . 5  
1 . 5  
1 .  0+ 
1 . 0  

O .  S+ 
0 . 5  
T 
T 
T 

T 
T 
T 
T 
T 

T 
T 
T 
T 

T 
T 

T 

1 . 0  
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PLANT COMMUNITY COMPOSITION OF A CLAYPAN 

RANGE SITE' 

Species 

� 
Western wheatgrass 
Green needlegra •• 
Prairie junegra . .  
B l u e  grama 
Needle-and-thread 

Kentucky bluegrass 
Red threeawn 
Six-v.eks fescue 

Sedges 

Pennsy 1 vania sedge 
Threadleat ledge 
Needleleat sedge 

Perennial Forbs and Half- shrub. 

Fr inged sage 
Green .age 

Cut-leaved ironweed 
Indian breadroot 
Narrow- leaved bla:z1ng star 
Red mallow 
Si lverleat 
Skeletorweed 
White .age 

Annual and Biennial Forbs 

Collomia 
Rough pennyroyal 
Peppergrass 
Pursh ' s  plantain 
Sweet clover 

Miacell aneous 

Brittle prickly pear 

1 Savage clay lou. 

Estimated Percent 
By Weight2 , 3  

. 0  
1 2  
1 0  

5 
5 

2 
T 
T 

8 
5 
T 

T 

2 Extent o f  thb ranqe .ite was insufficient for .allPling. 

3 Percentages le.s than 1. 0 are l i .ted a .  trace (T) . 

Source: Woodward-Envicon, Inc. Analysis, 1 9 7 4 .  

PLANT COMMUNITY COMPOSITION OF A 
SHALLOW TO G RAVEL RANGE SITE ' 

Species 

Q!.!!!!! 
Blue grau 
Needle-and-thread 
Western wheatgr •• s 
Prairie j unegras. 

Sedqe. 

Threadlea t sed98 
Pennsylvania sedge 

Perennial Forb. and H a l t - shrub. 

Fringed .age 
Silverleat 
Golden aster 
Green .age 
Gwaweed 

Cats foot 
Lonq-headed cone flower 
Pasque- t lover 
Skeletonveed 
Yarrow 

l Lehr loa_. 

Estimated Percent 
BX Weiqht2 

2 0  
8 
5 
2 

2 5  
5 

1 0  
8 
5 
� 
5 

2 Extent of this ranqe s i te va. insufficient tor sampling. 

Source : Woodward-£nvicon. Inc. Ana l ys i s .  1 9 7 4 .  



PLANT COMMUNITY COMPOSITION 
OF A VERY SHALLOW 

RANG E SITE UNDERLAIN BY GRAVEL ' 

!ati •• ted Percent 
By Weight l , )  

Need le-and- thread 
Blue grama 
Prairie junegras!I 
L1 t t l e  bluestem 

Sedges 

Threadleaf sedge 
Needleleaf sedge 

Perennial Forba and flal f-shrub. 

Fringed saqe 
BrcOIIlW'eed 
Golden aster 
Green sage 
S i l verleat 
Harrow-leaved blaJinq at.ar 
Ske letonweed 

Bull thistle 
Moas phlox 
Purple conellowel;" 
Purple prairie clover 
Wh i te lIIi l kvort 

Annual and Bi.nnial Forba 

Biennial wormwood 
Collomia 
Rough pennyroyal 
Large CjIQatabeard 

Woody Plante 

Prairie. ",Ud roae 

1 Wabek 80Ua. 

25 
8 
5 

)0 
2 

2 !le tan t of this ranqe aite W48 inauft'icient for aaaplinq . 
J Percent.ijea Ie .. than 1 . 0  a;re liated. .a trace (T) . 
Source: Woodward-'nvicon, Inc. Anelysia , 1 9 7 4 .  

PLANT COMMUNITY COMPOSITION 
OF A VERY SHALLOW 

RANGE SITE UNDER LAIN BY SANDSTONE
' 

I,ecies 
Eat i.ated Percent �� 

Grasaes 

111ickspike wh.at;ra •• 
Plains .uhly Prairie j uneqr.a. 
P lains reedijra •• 

Sedges 

Threadlea f sed98 
Pennsylvania sed;e 

Perennial Forba and flal f-shrubs 

ralse lupine 
Fri nged ."98 
Sroomweed 

Go1d.n aater I Pa sque -flower 
Purple cone flower 
Purple loco TUfted m i l ){.vetch 
Yellow er ioqon\UI 

Woody Plant. 

Creepinq cedar 

Hl:>_� 
B u t t l e  pr lck ly pear 

)5 
2 
2 
1 

1 5  
1 5  

5 

1 5  

I I :  l U -; l o n  ' n  ·Cohaqen-vebar f i n e  sandy lo .. s ·  r.appin; unit 
!>afl'.l 5 tone outcrop . 

" t  f this ranije site wa. insufficient for 8U1pl ilW) . 
l

percentagea leS8 than 1 . 0  are l i sted aa treoe (7) . 
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PLANT COMMUNITY COMPOSITION 
OF A VERY SHALLOW 

RANGE SITE UNDERLAIN BY CLINKER ' 

Plain • •  uhly 
Needle-4nd-thread 
Little bluestea 
Blue qra&l. 

Threadleaf •• dqa 

P'fennial Forb. and Halt-shrubs 

S Utt 8unf lower 

:�!�r:cs C��:�lower 
Tooth-leaved aveniN) prilaroae 

S •• tard toadUax 
Bluebell 
Early goldenrod 
lvening atar 
Narrow-leavec! bla.inq stsr 

Purple prairie clover Red .. llow 
Weatern wallflower 
YeUow eri090nlm 

Ann�8 l Forbs Colla.ia I Prairie bird'a-foot trefoil 
SU ffate. flax 

Woody Plan ta 

Prairie vUd roae 
S,.nc1 che rry 

!U.cellaneoua 

Pr ictly pear 
Whi te wUd onion 

1
U"'JU"'J 1 ..... 

I 

Estimated Percent 
By We iqht2 , J 

30 
20 
1 5  

5 

10 

3
btent of thJ,. rN'lge si te wa. inaufficient for a .. plin;. 

l
percent�e. le •• than 1.0 are li.ted a. trace ('rJ .. 

Source, Noodver4-ltnvieon, Inc . ,  Analyall , 1974 . 



PLANT COMMUNITY COMPOSITION OF TH IN CLAYPAN 
RANGE SITE ' 

Species 
EStiN ted Percent 

By Weiiht2 . 3 

� 
Weatern \/heatgras8 
Blue 9'uma. 
TUJIIblegraaa 
Buffalogra •• 
Sandberg bluegrass 

Kentucky bluegrass 
Prairie j unegra88 
Green neec11egras8 
Needle-and-threa.d 

Perennnial Forbs and Hal f-shrubs 

Gwuweed 
Fri nged sage 
Long-headed cone f l ower 
Red mallow 
Y".!'tOW 
Annual Forba 

Prairie bird' a-foot trefo i l ' I Rouqh pennyroyal 
Peppergrass 
Pursh' B p l antain 

Miscel laneOU8 

Brittle prickly pear 

lRhoades clay loam. 

4 5  
1 0  
1 0  

5 
5 

3 
2 
T 
T 

1 0  
3 
2 
2 
1 

2Extent of this range aite was insufficient for ."plin9. 
3 percenuges le.8 than 1 . 0  are l i ated 8. trace tT) . 

Source : WOod .... rd-Envieon . Inc . ,  Analyai . ,  1 97 4 .  

BOTANICAL COMPOSITION (PERCENT' ) OF THE WET 
MEADOW RANGE SITE PLANT COMMUNITY AS 

DETERMINED BY THE PAC E.pOINT METHOD 

S2!cies Saaple 1 2 SUlpl. 2 3 �verag. 

� 
WUd barley ( - 'oxta U - )  1 6  3 9 . 5  
Prairie wedqegra8. T 1 3  6 . 5+ 
Fowl bluegra8s 5 1 3 . 0  
American a loughqraas T 5 2 . 5+ 
Prairie cordqra88 3 1 . 5  

Sed9!8 

SlDOOthcone sedqe 6 0  4 4  5 2 . 0  
Coaaon 8pikeru8h 3 32 1 8 . 0  
Needle sp ikeruah T 2 1 . 0+ 

Perennial Forb. 

Tall ..mite aster 4 2 . 0  
WUlow- leaved cSock 2 1 . 0  
Spreadinq doqbane T T 

Annual 'orba 

Spiny aowthhtle 0 . 5  

Ipercentaqe l e  • •  th«n 1 .  ci are liated . .  trace (T) . 
lIncluaion in ·Di_ick sUty clay· .appinq unitJ averaqe ot 

two transect • •  
'Inclu.ion in ·Parne l l  aUt lou· mappinq unit; averaq. o f  

two tran.ect • •  

Source; Moodvard-tnvicon, Inc . ,  Analyais, 1 9 7 4 . 
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BOTANICAL COMPOSITION (PERCENT' ) OF WETLAND 
RANGE SITE PLANT COMMUNITY AS DETERMINED 

BY THE PACE.pOINT METHOD 

Species 

Slough sedge 
Lonq-rooted amartweed 
Smoo th cone eedqe 
Broad-leaved cattail 
Northern reedgrass 

Rivergrass 
Bur reed 

5 6  
3 9  

1 
3 

8 3  
1 1  

3 

6 9 . 0  
2 5 . 0  

2 . 0  
1 . 5  
1 . 5  

0 . 5  
T 

Ipercentages lese than 1 . 0  are l i sted as trace (T) . 

2 parnell s i lt loarn; average of two transects. 

3 IncluBion in -Mar sh" m.apping unit; one transec,t. 

Source : WoodwArd-Envicon , Inc . ,  Analys i s ,  1 9 7 4 . 

BOTANICAL COMPOSITION (PERC ENT) OF THE MARS 
PLANT COMMUNITY AS DETERMINED BY THE PACE· 

POINT METHOD 

Speci e a 

Burreed 
Lonq- rooted SIM. rtW'eed 
Broad-leaved cattail 
River bulrush 
Wedgeg ras. 

Arrowhead 
CODDOn apikeruah 
Water plantain 

lAveraqe o f  two transect s .  

6 0  3 4  4 7 . 0  
2 7  3 2  2 9 . 5  

2 5  1 2 . 5  
1 3  6 . 5  

1 . 5  

1 . 0  
1 . 0  
1 . 0  

SOurce : Woodward-Envicon , Inc . ,  Analys i a ,  1974 . 



WOODY PLANT COMMUNITIES OCCU R R ING I N  HYDRI� 
MESIC AND XERIC MOISTU fl E  SITUATIONS 

Hydric 

Box-elder 
Cottonwood 
�eart-lellved willow 
Missouri v i1 10.", 
Peach-leaved w i l lov 

Puny w i l l ow  
�ed oaier 
Sandbar wUloW 

Mes1c 

American tlm 
Choke cherry 
Green ath 
Juneberry ,UUout i gooseberry 

Poiaon ivy 
Quaking aspen 
Round - l eaved hawthorn 
_.tern wild rose 
Wild black currant 

wi ld plum 
Nolf�rry 
Virginia creeper 

Sbur--ee : WOod",ard-!:nvicon . I nc . ,  Analys i s ,  1974 . 

Xeric 

Buffllioberry 
Wolt'berry 
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TREES AND SH RUBS ENCOUNTER E D  IN "LA�tED 
WOODY STANDS 

Species 

American elm 
Box- elder 
Buffalcberry 
Caraqana 
Chinese elm 

Choke cherry 
Cottonwood 
Greeh ash 
Golden currant 
Golden v i l lO'toi' 

Honeysuck Ie 
Laurel- leaved willO'toi' 
Lilac 
Nanking cherry 
Ponderosa pine 

Red oaler 

�:ra::a�rt:�n juniper 
Sand cherry 
9iber ian crab 

Siberian elm 
Mild pIa 

Source : Woo!1ward-Envicon ,  Inc . , Analyd" 1 9 7 4 .  

x X 

x 



NUMBER, L ENGTH AND WEIGHT OF FISH COLLECTED WITH 200·FOOT 
EXPERIMENTAL GILL NETS F ROM A DEPTH OF 100 F EET IN R ENNER BAY, 

Length (mm) weight (S) � Species � Ml.n-Ka,x I Min-Kax '![ 
June Carp 4 4 6  - 4 5 5  4 5 0  1 1 3 4  - 1 2 4 7  1 1 9 0  

July Carp 4 4 0 7 9 4  

August Channel cat! ish 6 3 6  2 0 9 8  

September White sucker 266 - 4 0 9  3 3 6  1 8 2  - 700 4 1 5  

Source : Woodwllrd-Envicon, Inc. , Analysis , 1 9 7 4  . 

NUMBER, LENGTH AND WEI GHT OF FISH COLLECTED WIT� ELECTROFISHING 
EQUIPMENT I N  RENNER BAY 

Leng:th (I11III) weight (S) 
Month Species � Mln-KaX It Min-Max 

May carp 1 7  3 9 5  - 4 8 3  4 3 4  8 0 0  - 1 4 0 0  1 0 6 5  

Emerald shiner 15 4 0  - 9 3  7 3  0 . 4  - 4 . 8  3 . 4  

Walleye 12 210 - 4 0 9  2 9 8  5 0  - 600 2 6 6  

White Bucker 11 191 - 3 9 5  3 4 4  5 0  - 7 5 0  4 9 8  

Yellow perch 6 64 - 1 4 6  9 2  4 . 0 - 4 0  1 3 . 8  

Goldeye 6 2 7 5  - 3 3 7  3 1 1  5 0  - 3 8 0  2 5 7  

Freshwater d r um  1 4 2 4  8 3 8  

R i  ver carpBucker 1 5 0 4  1 8 0 0  

B iqmouth buffalo 1 5 0 2  1 8 0 0  

Shorthead redhorae 1 3 8 6  1 5 0 0  

Total ----rr-
June carp 2 4  4 1 2  - 5 8 5  4 4 8  3 4 3  - 1600 8 6 3  

Goldeye 13 1 3 3  - 3 0 2  2 4 6  1 9  - 2 4 6  1 3 0  

W h i  t e  sucker 4 3 4 9  - 3 9 5  3 7 2  4 4 0  - 6 2 2  5 6 2  

Emerald shiner 3 74 " 8 8  8 0  4 . 2  - 6 . 7  4 . 9  

Walleye 2 3 6 8  - 7 5 0  5 5 9  3 8 0  - 3 5 4 3  1 9 6 2  

Yel low perch 1 68 3 . 7  

Sauger 1 2 7 5  1 3 0  

River carplucker 1 5 4 2  1 7 4 3  

Total ---.. 
July Carp 14 4 1 9  - 6 6 0  4 6 8  4 0 0  - 2 2 0 0  7 9 6  

Goldey. 7 2 2 5  - 3 3 2  2 6 4  1 4 2  - 3 3 0  1 9 2  

Emerald shiner 4 60 - 8 7  6 8  1 .  7 - 6 . 4  3 . 2  

Shorthead redhorae 1 3 8 6  5 7 6  

White baa. 1 3 3 6  4 4 6  

Y e l l ow  perch 1 1 8 9  7 2  

Sauqer 1 2 2 6  6 9  

Total --n-
August Goldeye 34 174 - 3 3 4  2 8 4  4 8  - 3 2 2  1 9 2  

Carp 19 409 - 5 4 7  4 4 1  7 7 0  - 2 1 5 7  1 0 9 4  

Yellow perch 10 111 - 1 8 1  1 4 5  1 8  - 80 4 4  

walleye 6 2 2 2  - 3 1 9  2 8 7  8 4  - 2 6 4  1 6 5  

Whoi te Bucker 5 166 - 3 5 9  2 3 2  3 8  - 5 2 2  1 6 6  

Freshwater drum 3 3 7 6  - 4 3 2  4 16 5 3 8  - 9 0 0  7 2 2  

River carpaucker 2 5 4 0  5 4 0  2 2 1 4  - 2 4 0 0  2 3 0 7  

Northern pike 1 7 8 5  3 5 0 0  

Shorthead redhorse 1 3 7 6  5 3 8  

White bal. 1 1 0 0  1 4  

Total -n-
Septeaber Go ldeye 4 0  2 7 6  - 350 3 2 0  1 6 4  - 3 8 0  2 8 2  

Carp 1 5  4 0 0  - 5 1 0  4 3 6  7 5 0  - 1 6 8 5  1 0 9 7  

Sauger 3 1 1 8 - 3 4 0  3 2 7  2 1 0  - 2 7 0  2 3 3  

Walleye 2 2 3 7  - 3 1 6  2 7 7  1 1 8  - 2 3 0  1 7 4  

Northern pi);;e 1 527 7 9 2  

White ball 1 1 0 7  2 0  

Ye Uow perch 1 1 2 5  4 2  

Total ---or 
October Goldeye 68 2 7 9  - 3 8 3  3 2 1  1 9 0  - 3 8 4  2 8 6  

R i  ver carplucker 6 4 2 1  - 5 5 5  5 0 5  9 6 4  - 2 0 4 1  1 4 36 

Carp 4 4 2 1  - 5 7 1  4 8 2  7 3 7 - 1 2 4 7  9 1 5  

Sauger 4 2 9 2  - ) 6 5  3 1 3  1 7 8  - 300 2 17 

Yellow perch 3 1 1 8 - 2 1 6  1 5 6  2 0  - 1 2 8  5 7  

Wh i t e  lucker 1 4 0 7  6 6 2  

Walleye 1 3 4 1  3 4 0  

Shorthead redhorae __ 1_ 3 9 1  6 0 0  

Total 8 8  

Source ; WOO4ward-Bnvicon, Inc:. , MalYl i l ,  1 9 7 4  • 
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NUMBER, LENGTH AND WEIGHT OF FISH COLLECTED WI TH A 50-FOOT BAG 
I SEI N E  IN RENNER BAY, 

Length (mm) Weight (g) 
Month Species Number Jihn-Rax x �h.n-R:ax X 
May Yel low perch 5 0  5 0  - 7 3  6 4 . 5  1 . 1  - 4 . 3  2 . 5  

Johnny darter 2 5 3  - 5 7  5 5 . 0  1 .  7 - 2 . 1  1 . 9  
Total --5-2-

June Emerald shiner 6 5  2 6  - 9 2  7 0 . 4  0 . 3  - 8 . 9  3 . 8  
Yel low perch 2 5  2 2  - 9 0  7 0 . 0  0 . 1  - 9 . 0  4 . 3  
White sucker 3 1 0 4  - 1 2 2  2 2  1 1 . 9  - 19 . 0  1 5  
Carp 1 4 2 0  9 3 0  
Northern redbe l ly dace 1 5 0  0 . 9  

Total --9-5-

July Yel low perch 1 9 5 3 1 2 7  - 1 0 8  3 6  0 . 1  - 1 6 . 4  0 . 7  
Carp 2 2 3  2 2  - 3 7  2 7  0 . 1  - 0 . 7  0 . 3  
Emerald shiner l l 8  4 8  - 1 0 3  7 8  0 . 9  - 1 0 . 4  3 . 0 
White sucker 1 0 1  2 7  - 39 3 0  0 . 1  - 0 . 7  0 . 5  
Sand shiner 3 29 - 6 5  5 0  0 . 1  - 2 . 8  1 . 6  

Johnny darter 3 2 3  - 2 9  2 6  0 . 2  0 . 2  
Goldeye 1 1 5 3  3 2 . 9  
Flathead chub 1 1 2 5  24 . 8  

Total 240""3 
August Emerald shiner 3 4 3 4 2 22 - 9 9  6 2  0 . 1  - 7 . 2  2 . 1  

Yel low perch 6 5 3 52 - 7 0  6 1  1 .  5 - 3 . 8  2 . 4  
White bass 57 92 - 1 0 2  9 6  10 . 3  - 14 . 3  12 . 2  
White sucker 3 9  4 6  - 67 5 6  1 .  4 - 3 . 4  2 . 1  
Johnny darter 34 2 0 - 4 6  3 9  0 . 1  - 1 . 2  0 . 7  

P l a i ns minnows 31 65 - 1 0 2  9 6  2 . 5  - 12 . 1  9 . 3  
Fathead minnow 3 32 - 5 7  4 8  0 . 3  - 2 . 1  1 . 5  
Carp 2 30 - 3 7  3 4  0 . 4  - 0 . 9  0 . 7  

Total J665 
September Emerald shiner 3 5  6 7  - 7 9  7 3  2 . 6  - 4 . 4  3 . 2  

Yel low perch 5 62 - 7 2  6 6  2 . 9  - 4 . 0  3 . 3  
Johnny darter 5 28 - 5 6  4 3  0 . 3  - 1 . 8  1 . 0  
Iowa darter 1 4 5  0 . 8  

Total --4-6-

October Emerald shiner 1 3 5  2 3  - 9 7  5 6  0 . 1  - 7 . 1  2 . 2  
Johnny darter 1 5  4 4  - 5 8  5 1  0 . 7  - 2 . 4  1 . 5  
Ye l low perch 9 6 4  - 6 9  6 7  2 . 7  - 3 . 9  3 . 4  
Rai nbow trout 1 1 3 4  29 
White sucker 1 6 8  3 . 5  
Flathead chub 1 7 1  3 . 5  

Total --rrr 

1 3 5 0  were weighed and measured . 
2 6 1 9  were weighed and measured . 

6 were weighed and measured . 

source: Woodwa rd-Envi co n ,  I n c .  Analy s i s ,  19 7 4 .  
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MACROINVERTEBRATES COLLECTED F ROM AQUAtIC ECOSYSTEMS, M E RC E R  
COUNTY, NORTH DAKOTA, 

CotMton Narne 

Roundworms 

Horsehair worms 

Aquat.lc earthworms 

Leeches 

S idesvi/MIers 

Crayfish 

Stonefly nymphs 

Mayfly nymphs 

Dragonf l y  nymphs 

Damselfly ny mpha 

Water boatmen 

Water striders 

Alder f ! )' larvae 

Caddis fly larvae 

SCientific Name 

Nematoda 

l'Oema tomorpha 

0 1 igochaeta 

H i rudinea 

Hya 1ella � � sp .  

Orconectes sp. 

� Sp .  

Hexagenia sp . 
Ephoron s p .  
Baetls s p .  
Pie'li(!Oc1oeon sp. 
TncorythOdes sp. 

Caenis sp. 
Isonychi a  s p .  
Leptoph 1ebi inae 
Leptophlebia 
Stenonema 8p. 
�a sp .  

��b:rl:1:p�P '  

Aesc:hna s p .  
Agrrln sp. 
� sp .  

Corixidae 

Gerridae 

� 8p .  

�*::�:���;c�� · .p.  
POlycentropua sp . 
Oecetls s p .  
A't'Fi'rTpiodea s p .  

Leetocelh. 8p. 
Tn.aen04ea li p .  
Llmnephllus 8�. ;:�����:S;¥: :�: 
P t i l08tOm.ia ,p. 
Phryqanea .p. 
� sp .  

Riffle beetles Elmidae 

Predaceous diving beetles Dytiacidae 

Crane fly l a rvae TipuUdae 

Black fly larvae � s p .  

Midge larvae Pentaneurini 

8i ting midge larvae 

Soldier f ly larvae 

Horsef 11' larvae 

Snails 

,",u8sels 

Total 

Procladiu8 Bp . 
Chl ronomU8 .p. 
Dlcrotendlees . p .  
Cryptochl.rOnOllluB .p. 

Paracladope1ma sp. 
Endochlronoilul sp. 
Xenochlronomus sp. ;!re���l�e:�. s p .  

Paralauterborniella sp . 
Paratendll(:!s sp . 
Strictochlronolllus Ip . 
Mlcrotendlpes sp. 
Tanytarsus sp. 

Diamesinae 
EukiefferieUa sp. 
Cr lcotopus sp. 

Ceratopoqonidae 

Odontomyia sp. 

Tabanidae 

� sp .  
Lymnaea sp. 

lhlionidae 
Sphaerium Ip . 

Source: Woodward-Envicon. Inc. Analys i s ,  1 9 7 4 . 

G- I 6  

18 

Lake Knife R l ver 

X 
.X 

63 

x 
X 
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NUMBER OF M AC ROINVERTEBRATES PER SQUARE M ETER AND PERCENT 
RELATIVE ABUNDANCE COLLECTED I N  RENNER BAY, 

NelMtoda. 

Ol igoochaeta 

HeXaQen14 sp. 

Cheumatopsyche sp. 
Qacetis sp. 

1 
4 . 8  

104 . 8  

""Y June 

2 8 . 6  3 . 6  

1 6 . 3  

July 

) ) , J  

4 . '  

1 5 . 2  

2 . 2  

Aug. 

1 9 . 0  1 2 . 9  

Sept . 

' . 5  3 . '  

Oc t .  

6 . 2  2 . 2  

Chlronomidae 5 3 ] . )  8 2 , 9  766 . 8  96 . 4  180.9 8 2 . 6  128 . 7  87 . 0  2 33 . 3  96 . 1  281 . 2  9 7 . 8  

Procladius 8p. _ 32] . 8  5 0 . 4  14 . 3  1 . 8  5 2 . 4  2 ] . 9  8 1 . 0  54 .8 2 2 ] . 8  9 2 . 2  281 . 2  97 . 8  

Chironolftus sp. 161 . 9  25 . 2  304.8 3 8 . 3  9 . 5  4 . 3  1 4 . 3  9 . 6  

Dicrotendipes se. 2 3 . 8  3 . 0  

CryptochiroOOlllu.! sp. 38 . 1  5 , 9  4 2 . 9  5 . 4  14 . 3  6 . 5  4 . 8  ] . 2  9 . S  3 . 9  

Paracladopel .. sp. 

� Bp .  
Paratendipes sp. 
Tanytarsus 5p. 
Genus A 
Pupae 

Ceratopoqonldae 

Total 

Ne .... toda 

Oliqoch.aeta 

Hexaqcnia sp. 

CheUlMo topsyche sp. 
� sp .  

4 . 8  0 . 7  

4 . 8 0 . 7  

64 3 , 0  99.9 

5 2 . 4  7 . 0  

ChironOlilidae 695 . 4  9 3 . 0  

Procladiu6 ap. 681 . 0  91 . 1  

� 8P . 4 . 8  0 . 6  

�p!s sp. 4 . 8  0 . 6  

cryptoch.irona.us sp. 
Paracl&dope laa lip. 

Polypec1il\8 sp. 
Paratendipes sp. 
Tanytarsus sp. 
Genua It. 
Pupae 

Ceratopoqonidae 

Total 

NeMatoda 

011qochaeta 

Hex.genu sp. 
Caeni. sp. 
CheUa&topsyche sp. 2!£!.!i!. sp. 

. . S  0 . 6  

7 4 7 . 8  99.9 

1 4 . 3  1 . )  

' . 8  0 . '  

366 . 7  4 6 . 1  8 5 . 7  

4 . 8  0 . 6  

' . 5  

' . 5  

3 9 . 1  

4 . 3  

4 . 3  

2 8 . 6  1 9 . 4  

795 . 4  100 . 0  219 100.0 147 . 7  99.9 2 4 2 . 8  100.0 287 . 4 1 00 . 0  

June July Aug. Sept. 

1 9 . 0  7 . 1 . 57 . 1  1 5 . 6  4 . 8  4 . 8  2 1 9 . 0  7 5 . 4  8 1 . 0  .2 1 . 4  

4 . 8  4 . 8  

247 . 6  92 . 9  309.6 84 . 4  90 . 6  90.4 

209.5 7 8 . 6  300 . 0  B1.B 66.7 66.6 

4 . B  1 . 3  14 . )  14 . 3  

9 . 5  3 . 6  4 . 8  4 . 8  

1 9 . 0  7 . 1  4 . 8  4 . 8  

4 . 8  1 . B  

4 . 8  1 . B 

4 . 8  1 . 3  

7 1 . 3  2 4 . 5  2 14 . 3  7 2 . 6  

38 . 0  D . l  181 . 0  61 . 3  

9 . 5  3 . 3  

4 . 8  1 . 6  l J . )  1 1 . )  

1 9 . 0  6 . 5  

2 6 6 . 6  1 00 . 0  366 . 7  1 0 0 . 0  1 00 . 2  1 00 . 1  290 . 5  99 . 9  295 . )  100 . 0  

June July 

100 . 0  3 5 . 0  1 4 . 3  

' . 8  

3 . 7  

1 . 2  

2 3 . 8  5 . 0  

Sept . 

• .  8 

' . 5  

1 . 2 

2 . .  

1 4 . 3  7 . 7  

Chironoaidae 1095 . 2  98 . ]  185 . 7  6 5 . 0  ]7 1 . 6  9 5 . 1  447 . 5  9 5 . 0  375 . 6  96 . )  171 . 4  92 . 3  

Procladiu8 sp. 1042 . 8  9 3 . 6  

� sp .  2 3 . 8  2 . 1  

�pes .p. 
Cryptochirona.us sp. 4 . 8  0 . 4  

parachdopdaa .p. 

Polypedllu. sp. 
ParatencHp!s sp. 
Tanytarsus sp. 
Genua A 
Pupae 

Ceratopoqonidae 

Total 

' . 8  

1 9 . 0  

0 . '  

1 . 7  

1 1 1 4 . 3  9 9 . 9  

1 3B . 1  4 B . 3  304 . B  7B.O 1 1 9 . 0  2 5 . 2  209 . 0  5 3 . 6  : U . 8  1 2 . B  

1 9 . 0  6 . 6  4 . 8  1 . 2  9 . 5  2 . 4  

14 . 3  S . O  

1 4 . 3  3 . 7  4 7 . 6  1 0 . 1  9 S . 2  2 4 . 4  1 1 9 . 0  64 . 1  

1 4 . 3  5 . 0  4 . 8  1 . 2  : U . 8  6 . 1  

1 4 . 3  

4 . 8  

2 3 . 8  

3 . 7  261 . 9  5 5 . 6  

1 . 2  

6 . 1  9 . 5  2 . 0  

9 . 5  2 . 0  

) ) . 3  8 . 5  

4 . 8 1 . 2  

14 . 3  7 . 7  

14 . 3  7 . 7  

2AS . 7  9 9 . 9  390 . 7  100 . 0  471 . 3  9 9 . 9  389.9 9 9 . 8  185 . 7 1 00 . 0  
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Nuwatoda 

01 i90Chaeta 

HeUgenia .p. 

Chet.aatopayche .p . .2!:£!ll!. sp. 
Chlronc:.lc1&e 

Nay 

2 ) l . 3  

June July 

)4 , 7  142.9 31 . )  IS7 . 1  1 5 . ]  4 2 . 9  

Aug. 

8 . 0  

sept. 

23.8 22.7  109 . 5  50 

418.1 6 5 . 2  ) 1 4 . 2  68 . 7  866.7 84 . 7  490 . 5  92.0 80,9 1 7 . )  1 0 9 . 5  50 

Procladi .... sp. 414 . 3  61.7 261.' 5 7 . )  714.) 69.8 423.8 79.4 19.0 18. 1  85 . 7  39.1 
� sp. 14.3 2.1 4 2 . 9  4.2 4.8 1.0 �pe • •  p .  2).8 5.2 
Cryptoch1rorw::.u.a sp. 9 . 5  1 . 4  9 . 5  0 . 9  18.1 7 . 1  4 . 8  4 . 6  19.0 8 . 7  
Panc:l�p"l ... . p. 9.5 2 . 1  9 . 5  0.9 5 7 . 1  54 . 5  

Pol)'P!dil_ .p. 
'an.tand1pea .p. 
Tanyt.!nua sp. 
Genua A ....... 

CeratopogonL4aa 

-""'" 

� .. . 

Ot....toRarehe .p. 
� .p .  

Proel-.liu .p. 
� .p. �p! • •  p. 
CgRtochironc.la .p. 
Paracle40pelM .p. 

PDlzp!dU-. ap. "'atenclip'& ap. 
!'urt!nu .p. 
....... A ....... 

Cuatopogoni4ae 

...... 1 

--

I!!!I!:!!!. .p. 

a-topmM lap. 
� .p. 

PDllP!dll� .p. 
Pardoandipe. .p. 
Tanrt.ar .... . p. 
Gonu. A -

19.0 - 4 . 2  

90.5 8 . 8  
2 1 . 8  4 . 5  

4 . 8  2 . 2  

671 .4 " . ..  4 5 7 . 1  100. 1 102) . 8  H . 9  5 ) ] . 4  100.0 1 04 . 7  99.9 21'. 0 1 00 . 0  

. --KaY' 

"y 

400.0 '6.6 

J .... 

14.) 4.6 90.5 16.2 

.... 

n . )  16.' 

..pt. 

19.0 1 3 . 8  lll . 3  40.6 

195.) 95.4 466. 8  81.8 57.2 61.2 119 . 1  86.2 195.) 59,.4 

252." 81 . S  " 04 . 8  72.6 )8.1 42.1 109.S 19.] 181.0 55.1 
".8 1 . 6  ".8 0 . 9  '".8 5 . ]  4 .8 1 . 5  

19.0 6 . 1  
.... 0 . '  9 . 5  10·.5 4 . 8  ] . S  9 . 5  2 . 9  

14.3 4 . 6  4. 2 . 9  7 . 1  

9.5 1.1 
'.1 1 . 6  

' . 8  5 . )  

4 . 8  l . S  

:109 . 6  1 00 . 0  SS7.3 1 00 . 0  90.5 100.0 U 8 . 1  1 00 . 0  328.6 1 00 . 1  

� 
J .... .JulY .... Sept • 

204.8 48.] 57.1 29.2 114.] 50.0 19.0 21.0 

4 .8 4 . 8  

9 . S  22.2 

458.' 53.4 219.1 51 . 7  U8.1 70.8 109.6 4 7 . 9  11 .4 79.0 J].J 11.8 

' . 8  0 . 6  

161.9 )8 . 2  81 .0 U .S 8 1 . 0  ]S . 5  
4 . 8  1 . 1  9 . 5  4 . 9  

14 . ]  ].4 
) ] . 3  7 . '  ' . 5  4 . 9  

' . 8  1 . 1  9 . 5  4 . '  2 ] . 8  10.' 

9.5 

' .8 

' . 8  

' . 9  

2 . 5  

2 . S  • . •  2 . 1  

11 .4 " .0 19.0 44.4 
9 . 5  22.2 

4.8 1 1 . 2  

n8.9 1 00 . 1  423.9 1 00 . 0  195.2 1 00 . 2  238 . 7  100. 1  90 . 4  100.0 U . 8  100.0 

lNean "naity n�r per �e _tar 
2Pttrcent rel.tiWi n .... ric.1 abundance 
3...,1 •• not taken 
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ZOOPLANKTON MAJOR G ROUP DENSITy1 AND PERCENT ABUNDANCE2 

FROM LAKE SAKAKAWEA (RENNER BAY) FOR JULY · SEPTEMBER 1974 

Dl:l!;th 
I Jlll t.er 8 Mltt.er. l!. Meters )0 Meten .... U Depthll 

� M101' C;CO. Densit.y � OI:n81ty � Density � Density � Den,ity � 
lU 'y Cl..toeera ' . 0  a O . 2 }  1 . 6  t 9 . 0 )  0 . '  , 0 . 7 )  0 . '  t 0 . 7 )  1 . 0  ( 4 . 3) 
J�l)' eooo.- 16.5 (84.21 14.9 (U.7) 2S. J  (9S.B) 28 . 2  ( 9 5 . 9 )  2 1 . 2  ( 9 1 . 0 )  

�t.u.u 1 . ,  ( 5 . 6 )  1 . 1  ( 7 . 3) 0 . '  , ) . S )  1 . 0  , 1 . '  1 . ,  , 4 . 7 )  
.. "" li:6 """i7.i ""26.'i 29."i ""2'l.) 

(all aooplankton) 

..... Cladocera ' . 1  (B.O) ' . 6  ( l 0 . 1 )  , . . ( 9 . 6 )  0 . '  1 0 . 6 )  2 . '  , 8 . 2) 
'",y eooo.- 24.0 (72. �I  18.6 ( n . 7 )  20 . 1  (80.8) 31 . 9  ( 'HI . 4 )  l J . 6  ( 8 l . 2 )  

�df .... .. . (lI L S) . . . (17 . 2) , . . ( 9 . 6 )  1 . 0  , 3 . 0 )  1 . 1  (lO.6)  
.... , """'il.T ""'E:6 "'"i'i:""i )')":'l ""'2'9.T 

lU'y Cl..toee .. a . . .  ( lO . )) 1 . 0  , 6.0) 0 . '  , 3 . 8 )  0 . '  , 2 . 3) , . , ( 1 1 . 0 )  
........ Copopoda 1 3 . 4  (46.6) , 1 .  (1 1 . 7 )  18 . 9  (89 . l )  36 . 0  ( 9 4 . l )  20.1 (16.5) 

RDtihn 6 . 7  ( 2 3 . 1 )  1 . 7  122 . 3 )  l . S  , 7 . 11 1 . 4  , 3 . 6 )  1 . 1  ( 1 2 . 5 )  
.... , »:0 l'6."6 2TI )8.J 26.'i 

"pt. Cladocna 1 . '  ( 1 6 . 4 )  ' . 6  I l S . O }  ' . 1  ( l 7 . 2 )  1 . 1  ( H . l )  l . 2  ( 1 9 . 3 )  
Copopoda 1 3 . 6  ( 5 7 . 2 )  1 2 . 9  ( 5 7 . 6 )  7 . '  ( 6 1 . S )  ' . 6  ( 7 1 . 8 ) , . , ( 5 9 . 6 )  
JIotU .... 6 . 1  (26.4) 1 .'  ( 1 7 . 4 )  ' . 6  ( 21 . 3) 1 . 1  ( 1 4 . 1 )  1 . '  ( l 1 . 1 )  

.. "" IT.i ""'i'2."i ---u:-l ---:y:a 16:6 

�.I.t)' \U\iUl 0l"9&n1 .. pel' 11te .. IU.t.u·l) .  
2""etlllt o f  toc.1 aoophnlltoll .ena.l.t,.. 

IcN.a'ce , '  -.os ... n-IIIY.l.con. Inc . ,  �l,.a.l.a. 1914. 

ZOOPLANKTON DENSITY 1 AND PERCENT ABUNDANCE2 (PREDOMI NANT 
TAXA) FROM LAKE SAKAKAWEA ( R ENNER BAY) FOR JU LY · SEPTEMBER 

1974 AT 4 DEPTHS 

Da2tl'1 1 Met ... I ... t .... 1S Met .... )O ... t .... Me_ (4 Dl:pthS) 

!!!a.. .... c.nsity � Dl:na.l.ty !!!.E!m. Dendt.y � Dens.l.ty '.rc.nt Densit.y � 
IUly � 1 . '  t 9 . 7 )  " 6  t 9 . 0 )  0 . '  t 0 . 7 )  0 . '  ( 0 . 1) 0 . '  t ] , 9 )  
''''y _.111 .. , ( <IS . 4 )  .. , (46. 1 )  1 7 . 0  (64.1) 19.4 (66.0) 1 ) . 4  ( S 7 . S )  

CYClopo.l.da . . . (16.1) ' . 0  (2� . S )  6 . '  1 � 6 . 1 )  . . , ( 2 8 . 9 )  ' . 7  ( 2 4 . S )  

..... '- '.1  (20.9) ' . 7  ( 1 S . 1 )  1 . 1  ( 4 . 9 )  0 . '  t 1 . 4 )  2 . l  ( 9 . 0 )  
rolxerthH 0.' ( 4 . 0 )  0 . '  ( 4 . S )  0 . '  I l . S) 0 . '  ( LO) 0.6 1 2 . S )  

..... "'iT.'i ""'IT:'i ""'H.i """"i9.4 "'"'il.'J 
,ell &G:JplaMt.ewt) 

.... !!!£!!!.!! ' . 1  ( 1 1 . 0 )  ' . 6  ( 1 0 . 1 )  1 . '  ( 7 . 6 )  0 . '  ( 0 . 1) 2 . 2  ( 7 . S )  
'",y ""PH.I. '. 1 (28.1)  7.6 (29.7)  7.' ( ll . l) 19.6 (S9.�) 1 1 . 1  ( l8 . 0 )  

Cyc10p0.l." , . , (29.9) 7 . 7  ()I).O) ,., ( J6 . 9 )  U.l  0 4 . 1 )  , . , (l2.S1  D1!p� •. 6 ( 1 1 . 9, . . , ( 1 1 . S )  , . . ( 1 0 . 0 )  0 . 7  ( � . 1 ) ' . 7  , 9 . � )  
rolxart.hr. . . , C U . 7 1  1 . '  (14.8) ' . 1  ( 1 . 4 )  0 . '  1 1 . 1 )  ' . 6  ( 1.9) 

"' ... , '"1'r.T "'"i5.'i ""'i"4.'9 ll.T ""'i9.'i 

lUI, !!!£!!!.!! ' . 7  ( l0 . 0 )  1 . 0  ( 6 . 0 )  0 . '  C 1 . 1 '  0 . '  ( � .  1 )  , . .  (l0.6) 
.,..t _.111 . . , (16.9) 6.' C41.6) 1 1 . 7  (SS.2) �].o (60.0) 11.6 { 4 4 . 1 J  

CYClopo1" 6 . '  ( 2 l . 4 )  1 . '  (H.S) , . , (2S.9) 1�.1 (1l.6) 7.1 {27.01  
D1!p� 1 . '  ( 6 . � )  1 . '  ( 6.6' . . , { 7 . U  1 . '  ( 1 . 9) 1 . 4  , S . ]I 
Polyarth ... 6 . '  (�1 . 1 )  • .  6 ( 2 1 . 7 )  1 . 2  ( S . l )  0 . '  1 1. 1 )  ' . 0  ( 1 1 . 4 )  

.... , '19.'0 '"'i6."i' "'2i':'i ""'ii":l li:"i 

..... � ' . 7  ( U . S )  , . . ( 14 . 1 )  1 . '  ( 1 4 . 11 0 . '  (ll. S ) 1 . 0  (11.1) 
... lU ' . 0  (l6.1) , . . (24 . 1 )  ,.6 U9.S) , . , O � . 1 )  l . 9  ( l l . S )  
Cyclopo.l.da 6 . 0  (2S.1) , . , (2l. �l .. , U6.�1 '.6 I ll .l) . . , U S . l )  D19c.o.aa ' . 1  (16.0) , . , ( 9.,) 0.' ( 6.S) 0 . '  I S . 1 )  1 . .  (l0.1) 
Polxarthn 6 . '  US . " .. , ( 1 7 . 4 )  ' . 6  (11 . 3) 0 . '  ( 1 1 . S )  1 . '  (lO.S) 

..... , '"TI:i -rr:i ""'i'2':'I 7:'i ""i6.'i 

�&'t' wdtal .,.111_ pel' l1ta (Utu-1 ) .  
2twceat of toUl aooplaaktoft deNlty. 

_ .. �-Em'&.COII. Inc . ,  Anel, • .I.a, 1 " 4 .  
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PHYTOPLAN KTON DENSITy1 AND P E RCENT ABUNDANCE2 FROM LAKE 
SAKAKAWEA ( RENNER BAY) FOR JUNE - SEPTEMBER,  1 974 

Depth 

� /IIo410c GcOUf' 8 Meten 15 Meter. )0 Met.,cs ��!.1.. 
Density � Density Percent Denaity � Density � � Pecc�:! 

30. 2  
Pennales 203.0 
Other Phyto. � 

Total 2)8.9 
(all phytoplanlltonJ 

Larly 
J\lly Pennale. 

Other Phyto. 
'It>tal 

Late Centrales 
July Pennale. 

Other Phyto. 
'It>tal 

Early Cantrales 
AllIqullt Pannales 

Other Phyto. 
Total 

Centrales 
Auqust Penn.las 

Other Phyto. 
Total 

Sept. Centrales 

31 . 1  
1 . 1  Js:7 
' . 1  

31 . 0  
O . J  35.4 
0 . '  

1 5 . 1  
1 . 1  l6.B 
1 . 0  

0 . '  """7.i 

(12.6) 
(85.0) 
( 2 . 4 )  

( 9 . 8 )  
( 8 7 . 1 )  
( ) . 1 )  

( l 1 . 6 )  
( 8 7 . 6 )  
( 0 . 8 )  

( 3 . 6 )  
(89.9) 
( 6 . 5) 

0 2 . 8) 
(79.5)  
( 7 . 7) 

( B . 2) 
hnna1e.l 1 6 . 2  ( 8 3 . 6 )  
Other Phyto. 

Total 
1 . 6  ( 8 . 2 )  """I'9.4 

lo.nllty unlt" cell. per _Ulll iter (_I -I ) .  
2parca1lt total ot total phytopllnkton d.ra1ty. 

H . I  
2 4 2 . 9  

0 . 7 m.7 

s . •  
6 0 . 1  

1 . 0  6T.O 
S . O  

48 . 4  
0 . 1  """"ST.5 
l . S  

1 2 . 5  
l . S  lS:S 
1 . 6  

1 2 . 0  
0 . '  """T4:2 
2 . S  

1 4 . 4  
0 . '  l7.S 

( 1 2 . 0 )  
( 8 7 . S )  
( 0 . 2 )  

( B . 8 )  
( 8 9 . 7 )  
( 1 . 5 )  

( 9 . 3) 
(90.5) 1 0 . 2 ) 

( 9 . 7 )  
(80.6) 
( 9 . 7 )  

( ll . l) 
(84 . 5 )  
( 4 . 2) 

( l 4 . 1 )  
( B 2 . 1 )  
( ) , 4) 

3 9 . 1  
200.5 

. . ,  2ii:ii 

1 1 . )  
88.0 

2 . 7  I02.O 
1 0 . 8  

140.0 
0 . 7  w:-s 
s . s  

"0.8 
1 . 1  47.4 
2 . 7  

31 . 0  
0 . '  34:3 

( 1 6 . 0 )  
(Bl.9)  ! 2 . 1 )  

( l l . l )  
(86.3)  
( 2 . 6 )  

( 7 . 1 )  
( 9 2 . 4 )  
( 0 . 5) 

( 1 1 . 6 )  
(B6.1)  
( 2 . 3) 

( 7 . 9) 
(90.4) 
( 1 . 7 )  

2 . 6  ( l S . 2 )  
14 . 0  (8l.9) 

0 . 5  ( l . 9 )  """I7:T 

3 8 . 4  
1 6 2 . 9  

1 . B  "2"Ol.l 

0 . 1  """9Q.B 
s . s  

32 . )  

l7:8 

38.4 
0 . 3  """il.5 
. . .  

4 0 . 5  

� 

(18.9) 
(80.2)  
( .0 . 9 )  

( 2 2 . B .  
(17 . 1 :  
( 0 . 1 )  

( 1 4 . 6 )  
( 8 5 . 4 )  

( 1 1 . 0 )  
(88 . 3 )  
( 0 . 1 )  

(10.6)  
(89.4) 

3.1 ( 9 . 5) 
29.4 (89.9) 

0 . 2  ( 0 .6) IT.? 

3 5 . 2  
20i 3 

J . J  24D.8 

h 4 
62 . 3  

1 . 2  ""T3:9 
, .. 

6 2 . 9  
0 . 3  """i9.G 
3 . 1  

26. 7  
1 . 0  �B 
, . s  

2 2 . 4  
O . S  25.4 

(14 . 6) (84 . 0) ( 1 . 4) 

· 1 4 1 )  A.4 3) 
( 1 . 6) 

( 9 . 2 ) 
(90 . 4) ( 0 . 4 )  

( 1 0 . 1 )  
(86.1) 
( 1 . 2) 

( 9 . 8 )  (88 .2 )  
( ;; . 8) 

( I l . l. )  ! B S .  7 �  
0 . 7  ( 3 . 2 )  2f:"G 

PHYTOPLANKTON DENSITy 1 AND P E RCENT ABUNDANCE2 (PREDOMINANT 
TAXA) FROM LAKE SAKAKAWEA ( R ENNER BAY) FOR JUNE - SEPTEMBE; R  1974 

Depth 
1 Meter 8 Meters IS Meters 30 /lteters JoIean (4 Depths) 

Density � Density � De'lsity � Density � Denlitr � � �T.",.,,-. ___ _ 

Me los.l.n. iU.l lC.a 29 . )  
JI,lF"Ie .\.sterlonell.a (orKls.a 1 5 . 7  

( 1 2 . 3 )  
0 1 . 7 )  
( 4 4 . 8 1  

Early 
July 

... " 
July 

Fr"�!!�:�:" & l$ 1 0 7 . 0  

rr"�escenB 8 . 2  
Tot.al "2"ii:9 

(all phytoplankton) 

JoIelosira ltallc.a 1 . )  
�e�5. 7 . 7  � -- 1 0 . 7  

croto"enS I !;  
Fr.�eqcen& 
� capiUt.a 1 . 3  
NltZlichioa recta 0 . 8  �1-- l4.7 
Melosira ltahca 
i$t�e�llIIOs" 

2 . 7  S . 3  
Fra�;!:�:nsLS-- ' . 0 

Fragllarl& Vlre5cen5 
� � 
Nltzschla recta �l--

J . O  
' . 7  
2 . 7  ""Ts":7 

( 3 . U  

( ) . 7 )  
( 2 2 . 2 )  
( l 0 . 8 )  

( 1 2 . 7 )  
( 3 . 7) 
( 2 . ) )  

( 7 . 6 )  
( 1 4 . 8 )  
( 2 2  . 4 )  

( 8 . 4 )  
( 1 3 , 2) 
( 7 . 6) 

£ar ly Heloslra Itallca 0 . )  ( 2 . 2) 
"�l.Llit �hn.nt.he$ 1 . 6  ( 1 1 . 7 )  

�la fOUIO!Joit 1 . 1  ( 8 . 0 )  
FUgllaria 0 . 4  I 2 . 9 )  

crotonens ls 
Fra'plaru Vlrescens 5 . 5  (40 . 1 1  
� capi tata 1 . 4  ( l0 . 2 )  
Nlt zschia recta 0 . 6  ( 4 . 4 )  -�l-- ll.7 

Wte MelOSIra lta.l1ca 0 . 2  
"uq1,lst �es-- 0 . '  

( 2 . S) 
( 5 . 0 )  
! 5 , 0) 
( 2 . 5 )  

Sept . 

�la tor-asa 0 . 4  
rra�:!��:

nsl
-' 

-- 0 . 2  

fragl 1arla. Vlr-eScens 1 . 9  
� capl tata 
Nltzschla recta 0 . 4  �l;.:;u;- 0 . 6  

Tota I ---s.o 
I'IeloSlra ltallca 0 . 5  
A.chnan the-. --

1. 3 
�la for.,sa 2 . 9  � -- O . ,  

Cl"otone/"lslS 
Fra�escens 2 . 7  
� C<llpltata � !:.!E.!! 0 . 5  Cy-.bel la 0 . 7  
stepnIriOOlSC1,l5 0 . 8  

'It>tal '"""I9.) 

( 2 3 . 8 )  
( 1 5 . 0 )  
( 5 . 0) 
( 7 . 5 )  

( 2 . 6 )  
( 6 . 7 )  
( 1 5 . 0 )  
( 2 . 1 )  

( 1 4 . 0) 
( 2 0 . 7 )  
( :2 . 6 )  
( 3 . 6 )  
( 4 . 1 ) 

1 . .1 o.n'lty IUllts : cells per _lllliiter (_I ) 
2parca"t of total phyt.oplankton den.lty. 

3 2 . 0  
6 2 . 0  

1 5 8 . 5  

13. 1 S76:7 

3 . S  
7 . S  

1 2 . 5  

1 5 . 0  S . S  
' . 0  """i'3:5 
J . O  ' . S  S . S  
B . S  
7 . 0  
' . S  '""S'3:"S 
Ll 
0 . 3  
J . 3 
l . S  

2 . 0  
1 . J  
O . S  l"5:"S 

0 . '  
Ll 
l . l  

2 . 7  
2 . 3  Ll 
1 . 2  """'i'i":S 
0 . '  
0 . '  

0 . 2  

l . 7  
S • •  
1 . 6  
0 . '  
1 . 9  � 

( l 1 . 6) 
( 2 2 . 4 )  
( 5 7 . ) )  

( 4 . 7 )  

( 5 . 5 )  
0 1 . 8 )  
( 1 9 . 7 )  

( 2 1 . 6 )  
( 8 . 7 )  
( 6 . 3) 

( 5 . 6) 
( l 5 , 9) 
( 1 0 . 3 )  

( I 5 . 9 )  
( 1 3 . 1 )  
( 8 . 4 ) 

( 7 . 1 )  
( 1 . 9 )  
e 2l . 3) 
( 1 6 . 1 )  

( 1 2 . 9 )  
( 8 . 4 )  
( 3 . 2 )  

( 1 . 4 )  
( 4 . 1 )  
( 7 , 6 )  
( 7 . 6 )  

( 1 8 . 6 )  
( 1 5 . 9) 
( 7 . 6 )  
( 8 . ) )  

( 2 . 3) 
( 2 . 3 ) 
( ) . 4 )  
( 1 . 1 ) 

( 9 . 7) 
( ) 3 . I )  
( 9 . 1 )  
( 4 . 6) 
( l 0 . 8) 

Source , Wood_rd -["vlcon , Inc . ,  "nalysl" 1974 . 
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37 . 0  
" . 0  

1 0 9 . 0  

' . 2  
24�.B 

' . 3  
B . O  

2 2 . 0  

1 2 . 0  
1 2 . 3  

0. 7 100:0 
' . 7  

1 3 . 0  
2 1 . 7  

20.0 
22.7 
1 3 . 0  IST:1 

J . '  
2 . 0  
2 . 2  
2 . '  

1 4 . 0  
' . 0  
2 . '  48.0 
0 .• 
2 . 2  
O . J  
l . S  

S . 7  
' . 3  
3 . 7  
1 . S  

l2:O 
0 . '  
0 . 7  
2 . 0  
1 . S  

2 . J  
2 . '  
0 . '  
0 . '  LI '"T7:l 

( I 5 . I )  
{ 2 6 . 1 1  
( 4 4 . !»  

( J . 31 

( 8 . 3) 
( 8 , 0) 
( 2 2 . 0 )  

(11.0) 
( 1 Z . )) 
( 8 . 7 )  

( 4 . 4 )  
( 8 . 6 )  
( 1 5 . 6 )  

( 1 3 . 2 )  
( 1 5 . 0 )  
( 8 . 6 )  

( 6 . 7 )  
( • •  2)  
( 4 . 6 )  
( 4 , 8) 

( 2 9 . 2 )  
( 1 6 . ' ,  
( 5 . 0 )  

( 1 . 5 )  
( 6 . 9 )  
( 0 . 9 )  
( 4 . 7 )  

( 1 7 . 8 )  
( l 9 . 7 )  
( 1 1 . 6 )  
( 4 . 1 )  

( 2 . )  
( 4 . 0) 
C l l . 7) 
( 8 . 7 )  

0 3 . ) )  
( 1 5 . 0) 
( 5 . 2 )  
( 3 . 5 )  
( 1 0 . 4 )  

3 5 . 8  
4 0 . 8  
77 . 4  

18.7 
1 0 . 1  
>6.J 

B . '  
1 . S 

-1.:..! 90.'  
l . '  
' . 7  
3 . 7  

6 .6  
3 . 1  
) , 3  l7.i 
2 . '  L7 

1 0 . 9  
) . S  

S . O  S .S  
2 . 7  � 
1 . 4  
1 . ,  
S . •  

2 . B  

' . J  
, . . 
' . 2  
' . 0  

"48.6 
0 . '  
2 . 0  
3 . '  
0 . '  

. . ,  
S • •  
' . J  
1 . 0  
2 . 0  ll.O 

( 1 7 . 6 )  
( 2 0 . 1 )  
( 3 8 . 1 )  

l l L 5 )  

( 2 0 . 6 )  
( 1 1 . 1 )  
( 4 0 . 0 )  

( 9 . 5 1  
( 1 . 7) 
( 3 . 7 )  

( 1 0 . 3) 
( 1 7 . 7 )  
( 9 . 8 )  

( 1 7 , 5 )  
( 8 . 2 )  
( 8 , 7 )  

( 5 . 5) 
( 4 . 4 )  
( 28 . 4 )  
( 9 . 1 )  

( 1 3 . 0) 
( 1 4 . 3) 
( 7 . 0) 

( 2 . 9) 
{ l . )1 
( 1 1 . 1 )  
( 5 . B )  

( 8 . 8) 
( 1 ) . 2 )  
( 8 . 6 )  
( 1 2 . 3) 

( 2 . 4 )  
( 6 . 1 )  
( l 0 . ] )  
( 2 . 7) 

(18.8)  
( 1 6 . 4 )  
( 7 . 0) 
( ·3 . 0 )  
( 6 . 1 )  

) ) . 5  
60 . 6  

1 1 ) . 0  

1 1 . 2  i4"O:9 

7 . '  
' . 3  

2 0 . 4  

1 0 . 0  
S . 2  
. .  , 7T.l 
' . 1  
B . '  

1 0 . 2  

' . S  
9 . '  
S . 9  69.7 
1 . 7  
1 . 4  
. . .  
2 . 2  

, . ,  
' . 1  
1 . ,  """i'i:9 
0 . 7  
1 . 2  
1 . 1  
1 . .  

3 . 7  
4 . 1  
2 . '  U 2U 
O . S  
1 . 1  
2 . 2  
0 . '  

' . 3  
' . S  
1 . 3  
0 . '  
I . .  '"2T:'i 

( l 1 . 9 )  
( 2 5 . 1 )  
( 4 6 . 9 )  

( 5 . 5 )  

( 1 0 . 9 )  
( 1 1 . 5 )  
{2e.1} 

( 1 J . 8 )  
( 7 . 2) 
( 5 . 8 )  

, 5 . 9)  
( 1 2 . 1) 
( 1 4 . 6 ,  

( 1 3 . 6 ,  
( 1 3 . 5) 
( I L S) 

( 5 . 9) 
( 4 . 8 )  
( l 5 . 2 )  
( 7 . 6 )  

( 2 2 . B )  
( l 4 , 2) 
( 5 . 5 )  

( 2 . 7) 
( 4 . 6 )  
( 7 . 0 )  
( 5 . 4 )  

( 1 4 . 3) 
( 1 5 . 9) 
( 9 . 3) 
( 8 . 9 )  

( 2 . )  
( 5 . 0) 
( 10 . 1 ) 
( 3 . 7) 

( 1 9 . 7) 
( 2 0 . 6 )  
( 6 . 0 )  
( ) . 7 )  
( 6 . 4 )  



NUMBER, LENGTH AND WEIGHT OF FISH COLLECTED IN THE KNI F E  RIVER 
D RAINAGE 

!:iPRING CREEl( STATION 1 
Length (mm) Weigh t (Sll 

P'klnth Sl2eciea N..-r � -,- MIn-MaX _"-
May Whlte Bucller • " - :2 5 8  1 7 0 . 8  1 0  - 1 0 2  4 7 . 9  

Carp 2 4 6 'S  - 5 2 0  4 9 2 . 5  1 4 6 5  - 1 5 0 0  9 8 2 . 5  

Iowa darter 2 47 - 50 4 8 . 5  1 . 0  - 1 . 5  1 . 2  

Halleye 1 2 7 2  1 6 0  

Northern redbe l ly dace 1 58 1 . 7  

Total 10 
June Shorthead redhorse 5 2 6 2  - 3 9 4  3 0 0 . 6  16' - 5 6 2  26 4 . 4  

Sand shiner 3 4 0  - . 6  4 4 . 0  0 . 7  - 1 . 1  0 . 9  

White sucker 2 282 - 4 0 4  3 4 3 . 0  2 3 2  - 7 3 4  367 . 0  

Carp 1 •• 5 1 4 7 4  

Creek chub 1 70 3 . '  

Ienla darter 1 29 0 . 2  

Total 13 
July White sucker 1 0 7  38 - 2 1 8  4 9 . 2  0 . 6  - 12. . . .  

Sand shiner 2. 4 0  - 60 5 1 . 4  0 . 5  - 2 . 3  1 . '  

Carp 20 " - 36 2 0 . 8  0 . 1  - 0 . '  0 . '  

Blacknose dace 3 29 33 3 0 . 3  0 . 1  - 0 . 2  0 . 1  

Shorthead redhorse 1 155 4 0 . 5  

Northern pike 1 6 37 1 5 8 8  

Total nr 
August Sand shiner 159 2 3 - 6 5  4 8 . 8  0 . :2  - 3 . 0  1 . 5  

White sucker 7 2  4 0  - 1 5 6  6 8 . 0  0 . 9  - 4 6 . 0  3 . 6  

Shorthead redhorse • 38 - .. 4 3 . 0 0 . 7  - 1 . 5  1 . 0  

Carp 3 62 - 4 8 0  1 5 5 . 2  ] . 7  - 1 4 7 4  37 5 . 6  

Northern pike 2 4 4 8  - SH 5 1 1  9 1 0  - 1 2 2 9  1 0 7 0  

walleye 1 2 5 8  1 5 2  

Iowa darter 1 28 0 . 2  

Northern redbe l l y  dace 1 56 1 . 9  

Total no 
September Sand Shiner 2 3 6  2 5  - 7 0  4 6 . 4  0 . 1  - 3 . 6  1 . 3  

Wh i  t e  sucker 14 7 0  - 1 0 0  8 2 . 7  3 . 9  - 1 0 . 8  6 . 6  

Shorthead redhorse 1 3  ' 6  - 305 9 6 . 2  1 . 4  - 2 5 2 . 0  H . 9  

Carp 6 52 - 1 2 1  9 3 . 2  2 . 8  - 3 0 . 0  1 7 . 1  

Blacknose dace 5 45 - 5 7  50 . 4  0 . 9  - 2 . 1  1 . '  

Northern pike 1 3 8 4  3 2 4  

Iowa darter 1 Jl 0 . 3  

Total m 
October Sand shiner 384 3 5  - 6. 4 2 . 0  0 . '  - 2 . 7  0 . '  

White sucker • .3 - 1 9 7  1 3 7  8 . 5  - 9 5 . 4  4 1 . 6  

F a  thead minnO'tl 2 3 4  - 4 0  3 7 . 0  0 . 4  - 0 . 7  0 . 6  

Shorthead red horse 1 195 8 9 . 9  

Iowa darter 1 3 7  0 . '  

Total ID 
J(NIFE RIVER STATION 2 

May Sand 8hiner 2 2 6  2 3  - 6. 3 8 . 7  0 . 1  - 3 . 2  O • •  

Flathead chub 16 '6 - 155 1 1 6 . 9  6 . 2  - 3 9 . 2  1 7 . 6  

White 8ucker 11 .� - 1 2 .  9 6 . 0  3 . 2  - 2 3 . 6  1 3 . 6  

Fathead minnow 9 3� -. 4 3  J 7 .  S 0 . 4  - 1 . 1  0 . 7  

Bl illcknose dace 7 37 - 50 44 . 1  0 . 5  - 1 . 3  0 . 9  

River carpsucker 3 . 6  60 5 5 . 0  1 . 1  - 2 . 3  1 . 9  

Shorthead redhorse 3 1 1 6  2 6 .  1 7 1 . 6  1 7 . 6  2 2 0  8 7 . 2  

Stonecat 3 . . - 4 9  4 7  . 3  1 . 0  - 1 . 6  1 . '  

Total m 
June Sand shiner 120 2 5  - " 3 8 . 4  0 . 2  - 2 . '  0 . 7  

F lathead chub • 63 - 1 1 9  1 0 4 . 3  2 . 5  - 1 7 . 5  1 2 . 5  

White sucker 5 89 - 1 3 4  1 0 5 . 4  7 . 9  - 2 5 . 4  1 3 . 1 

Shorthead redhone • 7 2  - 3 0 5  16 2 . 8  4 . 0  - 258 79 . 8  
Fathead minno .... 3 3 5  - 37 3 6 . 0  0 . 5  - 0 . 7  0 . 6  

B l  ackno8e dace 1 5 5  2 . 0  

Cleek chub 1 1 3 0  2 2 . 2  

walleye 1 1 7 4  66 

Iowa darter 1 55 1 . 7  

Total m 
July Sand ahiner 87 26 5 3  3 9 . 4  0 . 2  - 1 . 6  0 . 7  

Flathead chub 7 1 1 4  - 1 6 3  1 3 3 . 1  1 4 . 4  - 4 4 . 5  2 3 . 6  

Blacknoae dace 5 29 - 70 3 9 . 0  0 . 3  - • •  5 1 . 2  

Shorthead redhone • 60 - 2 6 .  1 6 4 . 0  2 . 5  - 1 7 8 . 0  8 6 . 3  
Wh ite sucker 3 1 0 5  - 1 3 4  1 2 4 . 0  1 2 . 5  - 2 6 . 3  2 1 . 2  

Walleye 2 2 0 0  - 2 2 6  2 1 3 . 0  7 8 . 0  - 1 1 0 . 0  9 4 . 0  

I ow a  darter 2 3 3  . 6  39 . 5  0 . '  - · 1 . 3  0 . '  

Goldeye 1 55 1 . 3  
Northern redbelly dace 1 " 3 . 3  

Total m 
August Sand shiner 179 2 5 - 63 44 . 9  0 . 1  - 2 . '  1 . 0  

White aucker 4 0  5 4  - 158 9 2 . 4  1 .  7 - 4 6 . 2  ' . 6  
Shorthead redhorse 1 3  3 3  - 1 1 7  5 6 . 6  0 . 6  - 17 . 4  3 . 5  

Carp 9 45 - 75 5 5 . 7  1 . 6  - 6 . '  3 . 0  

Flathead chub 6 110 - 1 6 0  1 4 2 . 5  1 2 . 2  - 3 8 . 6  2 8 . 5  

Creek chub 5 .6 - 52 4 9 . 0  1 . 1  - 1 . 6  1 . 3  

Lake chub 3 26 - 35 3 1 .  3 0 . 2  - 0 . 6  0 . '  

Fathead mi nnow 2 39 - 4 0  39 . 5  0 . 5  - 0 . 6  0 . 6  
Stonecat 2 1 0 4  - 1 0 5  1 0 4 . 5  1 3 . 4  - 14 . 2  1 3 . 8  

Iowa darter 1 J l  0 . 3  

Total m 
(cont!nuea) 
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Lensth �-! Weisht (s) .... tII Sl!!:e 1 •• !!!!!!!.!. � -,- MIn-Max --L 
hptelliber Band .hiner 268 2 1  - 70 4 2 . 9  0 . 1 - 2 . '  . . . 

8horth.ad redhora. 21 .. - 1 2 .  U . S  0 . 7  - 18 . 9  . . .  Ifhi te au.eker • . .  - 1 7 2  1 3 l . 3  2 . 3  - S S . 2  3 1 .  3 
Creek ch"b 5 SO - .2 S & . O  1 . 9  - 2 . '  2 . 1  
Carp 5 .. - 7 • U • •  3 . &  .. . . .  . . . 

rlathead ch\lb ) 53 .. 11 9  8 9 . 0  1 . 1 - 16 . 7  . . .  
rathe&d a1nnow 2 H H . . .  . . .  
abckno • •  dace 1 75 5 . 2  
Riv.r earpaucJI:.r 1 67 . . .  

'rotal m 
October S-.nd .hiner •• J. - .2 U . &  1 . 1 - ) . J  2 • •  

r.u..ad ainnow 5 7  J2 - 6 1 4 6 . 3  0 . 4  .. 2 . '  1 . 2  
Flath •• d eh\lb )6 012 .. 16 2  ' S . l 0 . 6  .. 4 0 . 0  14 . &  
Cr .. k eh\lb 19 Sol .. 1 2 2  U . S  1 . 6  .. 1 8 . 0  J . '  
Whit. aueJr..r 1 1  7 4  - 1 9 1  1 2 7 . 4  4 . S  - 6 4 . 0  2 7 . 0  

C.rp 7 55 - 71 6 4 . 7  4 . 0  - . . . . . . 
River carpauck.r • 5S - 147 1 9 . 0  3 . 1 .. 4 7 . 0  1 1 . 3  
11aeJr.no •• dace 2 .  JI - 4 5  U . S  0 . 6  - •• 9 . . . 

'rotal m 
IPRI!§! CUU: 81'A1'IOII 3 

llay lhort.Mad re4hora. 136 .. 2 8 7  2 1 1 . 2  2 4 . 1  - 2 2 5 . 0  1 2 3 . 2  
... ite a"ck.r 1 8 6 - ))5 2 3 1 . 0  7 .  - ". 2 3 7 . 0  
C ..... U S  .. S20 4 7 7 . 5  lJOO .. 2000 16 50 
8toneca t 125 .. 1 4 1  1 H . 0  2 D . 7  .. 3& . 3  2 9 . 5  
Ilackno.. dace . . - 5. 5 3 . S  1 . 1  - 1 . 2  1 . 2  

land Miner 2 50 - •• 7 4 . 5  1 . &  .. 7 . 5  . . .  
rathead aiMQIIf 1 67 J . '  

"'ta l 11 
. - l-.nd Min.r • 2 8 - " 17 . 0  0 . 3 - 1 . .  . . . 

Whlt.. aucnr 5 6 S  .. 35& 161 . &  3 . 0  - ,.. 10 3 . 1  
8horu..ad redhor .. • 145 - 340 2 7 4 . 2  2 9 . 0  - , . .  2 24 . &  
Iowa darter 2 4 1 - " 4 5 . 0  o . a  - 1 . )  1 . .  
FlAth.ad ch\lb 1 175 SO 
IIorth.l'n redbe11)' dac. I .. 1 . .  

Total IT 
J\&l)' White ."ck.r 50 29 - •• H . 3  0 . 2  - . . . . . . 

land ahiner 11 " - 46 4 2 . 9  0 . 6  .. 1 . J  . . .  
lhoru..ad redhor .. 5 261 .. 4 1 9 3 3 2 . 4  1 . .  - 7)6 36 3 . 6  
11aclmo . .  dace J U - •• 3 9 . 0  0 . 4  .. 1 . .  . . .  ea .... 2 J9 - •• 3 9 . 5  1 . J  1 . J  

IIOl'th.rn pik. 1 271 .. 
"rth.rn redbe11)' dace 1 46 1 . 2  

",tal -n 
"-' land. ebiner 1 2 1  ). - •• " ' . 0  0 . 3  .. 2 . 2  1 . 2  

Whit. allCk.r 113 2 2  -. 16. S & . l 0 . 2  .. 59 . 6 J . )  ea .... " 2 9 - 15 5 3 . 3  0 . 4  - 1 1 . &  J • •  
11ack.,.. dace 2 J  2. - 112 S O . l 0 . 2  .. 16 . 1  2 . 2  
8tonecat 5 J. - 144 9 7 . 2  0 . 2  .. 31 . 7  19 . 7  

rathead ainnow 1 n . . . 
PlathMd chub 1 u. l S . 7  
Ira. a )'  airmow 1 .. 2 . '  
Iowa darter 1 4 )  . . 7  m 

8op_. land lIbin.r 211 2 7 - O J 44 . S  0 . 2  .. 2 . '  . . . 
Whit. e\ICker O. 55 - 146 6 9 . 6  2 . 2  .. 34 . 1 . . . 
lhoru..ad re4hor •• 45 )6 - 14. 46 . 4  0 . 6  .. 10 . 4  1 . 7  
C.rp 4 1 35 - 79 5 5 . &  0 . 7  .. ' . J  J . O 
Ilaclmo.. dace ) ) " - •• 012 . 6  0 . 2  - •. J 1 . .  

rathead IliMOW ,. , , - 51 4 7 . 4  0 . 9  .. 1 . 6  1 . 1  
rlathead ch\lb 0 1 10 .. 18. 1 5 7 . 2  2 1 . 0  .. 10 . 0  39 . 6  
ltoneeat 2 ). - 165 9 1 . S  0 . 3  .. 5 2 . 0  2 6 . 1 
"rth.rn r.4bell)' da� 2 J. - 4 )  40 . 5  0 . 5  .. . . . • .  7 

",tal m 

"".-. land ahiner lSO 2 7  - O J  40 . 0  0 . 1 .. 2 . '  . . . 
rathe.d _nnow 12 " - OS 4 2 . '  0 . 4  .. J . 2  1 . .  
Whit. auck.r I 55 - 2 ) 2  9& . 2  1 . 8  - 146 . 0  1 1 . 2  
.!actnaa. dace • 3 5 - 75 4 9 . 1 0 . 5  .. . . .  1 . 7  
Shortbead r.dbora. 6 41 - 5. U • •  0 . 9  .. 1 . 5  1 . 2  

C.rp 2 . . - 55 4 7 . 5  1 . 2  .. J . l  2 . 2  
�rth.rn pike 1 3 2 2  2 1 8  
8tonecat 1 J. . . . 
Iowa darter 1 " 1 . .  

"'ta l m 

IUfIrE IIVla S1'ATIQIf 4 

llay Sand ab.i"ner 2 J  )6 - 7 2  46 . 9  0 . 3  .. J . )  1 . .  
llac:kno .. dac. 5 4 5  - 68 59 . 2  0 . 9  - 2 . '  2 . 2  
rlathaad chub J 9 7 - 150 1.24 . 3  a . 6  .. 3& . 1  2 0 . 6  
Ifhit. auck.r 1 7. 5 . 2  
8horth.ad redhora. 1 2 7 5  2 1 1 . 6  

... tal l! 
J .... .-.nd ab.iner . . J. - . . 4 3 . 9  0 . 3  .. 2 . '  . . . 

Ilaelr:no.. dac. • . . - 76 51 . 3  1 . 1 .. 5 • •  2 . '  
rlathead chub • OJ - 1 7 3  l ll . a  S . S  .. U . 3  17 . &  
Shorthead r.4hor •• • 61 .. 176 98 . 8  2 . 6  - s a . 7 1 7 . 7  
_raid Miner 1 76 J. J 

"'ta l � 
(con tinue.) 
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Length (oa) We ight (g) 
Month S2!ci.a � � x � x 

July sane! ahiner ) 7 4  1 7 - " 4 ) . 7  ., 2 
- ) . .  l . 0  

'aU .. ad ainnow lB )9 - 51 4 4 . B  O .  S - l . 5  l . 0  

White aucker 16 20 - 205 5 4 . 0  0 . )  - 9 8 .  ) ' . 7  

Stonecat ) 75 - 165 lO B . )  B . O  - ) 6 . 6  1 6 . 4  

Blacknoae dace 2 7 2  - " 7 ) . 0  ' . 6  ' . 6  

Cup 1 420 .02 

TotAl m 
Auqutlt Sand ahiner 340 2 1  - 67 SO . 2  0 . 1  - 2 . 6  1 . '  

Shor thead redhorae 2 3  J 5  - 2 B .  7 6 . 2  0 . 4  - 174 14 . 2  
Carp 2 3  , , - ' 6 B  7 2  . 2  1 . 4  - 107 7 4 9 .  ) 

,athead ainnow 18 )0 - " 4 5 . 6  0 . 5  - 2 . 0  1 . )  

Flathead chub 1 )  50 - 1 5 B  1 2 1 .  ) 1 . 4  - ) 4 . 2  20 . 4  
Channel catfiah 1 2  II - 55 4 ) . 2  0 . 2  - 1 . .  0 . 7  

Creek chub • 51 - 95 6 3 . 5  1 . '  - B . '  ) . .  

White aucker • 'I - " 5 ) . 0  1 .  4 - 1 . 7  1 . 5  

Blacknoae dace 2 II - 4 2  ) 6 . 5  0 . 4  - O . B  0 . 6  

Stonecat 1 .. 6 . '  

Sauqer 1 )90 )B' 

TotAl iiI 
Septe.tMtr Sand ahiner .34 25 - 57 )8 . 4  0 . 1 - 2 . 0  0 . 6  

Fath.ad ainnow " 2. - 6 5  ) 9 . 5  0 . 2  - ) . 2  0 . 7  

Shorthead redhorae 16 , , - 2 1 '  7 5 . 9  1 . 0 - 9 8 . 1  1 0 . 3  
Flathead chub 7 1 30 - 177 1 5 5 . 6  20 . 2  - 5 5 . B  3 2 . 6  

Channel catfiah 6 4' - .. 4 6 . S  1 . 0  - 1 . 2 1 . 1 
White Bucker 6 7' - 230 169 . 5  5 . 1  - "I 81 . ) 

alaeknoBe dace 5 )7 - . 6  4 1 . 6  0 . 7  - 1 . 1 O . B  

Creek ehub ) 5 3 - 7 5  60 . 6  1 . ) - . . ) 2 . 4  

Carp ) 'B - 65 6 2 .  ) 3 . 1  - • .  6 ) . 1  

R i  ver earpBucker 1 34 O. ) 

TotAl m 
OCtober sand ahiner 450 2 6 - 65 4 1 . 0  0 . 1  - 3 . 0  0 . '  

Fa thead ai nnow 168 ) ) 2  - 62 ) 8 . 4  0 . 4  - 2 . 7  0 . '  

Flathead chub 2 1  6 7  - 1 7 5  1 3 9 . 9  ) . 6  - 5 6 . 0  )0 . ) 

Shorthead r.dhorBe 1 )  4 5 - 274 9 5 . 1  1 . 1  - 180 . 0  2 2 . 4  

Carp 6 50 - 7 1  6 ) .  ) 2 . )  - 6 .  ) . .  7 

lltiite BloICker ) 65 - 1 2 0  91 . 7  3 . )  - 20 . 0  1 0 . 3  

Creek chub 1 .. ) . 7  

River earpaucker 1 51 1 . 1  m 

KNIFE RIVER STATIOft 6 

Play Sand Bhiner 22 2 8  - .. 4 2 . 1  0 . 2  - 2 . 4  O . B  

Whi t. aucker 7 70 - lOB 8 2 . 7  ) . 5  - 11 . 4  6 . 4  

Flathead chub 2 1 2 )  - 1 2 6  1 24 . 5  19 . 6  - 2 3 . 1  2 1 . 3  

Total -rr 
Juno Sand ahiner 76 " - .. 4 0 . 4  0 . 2  - ) . , O . B  

Shortheed redhora. 14 03 - 92 7 1 . 4  2 . B  - 1 . 0  ' . 1  

White Bucker 6 87 - 1 1 7  104 . B  5 . 6  - 1 4 . 8  1 0 . 6  

'athe.d ainnow 2 " - 55 54 . 5  1 . 6  - I . '  1 . 1  

rlathead chub 2 112 - 1 1 4  1 28 . 0  1 6 . 4  - 2 9 . 4  2 2 . 9  

Total ill 
July Sand ahiner 16 " - " ) 8 . 7  0 . 1  - 1 . 6  O . B  

Carp 13 2 5  - 34 2 7 . 4  0 . 2  - 0 . 5  0 . 4  

Wh i  te Buck�r • 2) - 1)0 4 1 . 7  0 . 2  - 2 4 . 0  ) . 0  

Fathead ainnow 5 3 6 - 4 7  4 ) . 4  0 . 6  - 1 . 4  1 . 0  

Blacknoae dace ) 34 - ,. )7 . 0  0 . 4  - 0 . 1  0 . 6  

Total ""It 
Au.,uBt S.nd shiner 70 27 - 60 ) ) . 4  0 . 2  - 2 . )  0 . 4  

8horu.-ad redhorae 1 6  40 - 1 3 5  5 7 . 8  0 . 7  - 2 7 . 2  ' . 5  
reu.-ad ainnow 6 25 - 38 ) 0 . )  0 . 1  - 0 . 7  O .  ) 

Channel catUBh 4 4 1 - 50 45. ) 0 . 7  - 1 . 1  1 . 0  

White alolCker 2 1 2 5  - 134 129 . 5  2 2 . 0  - 2 7 . 7  2 4 . 8  

cup 1 II 0 . 4  

Creek chub 1 .. 1 . 2  
Sauqer 1 )0' 162 
wa l leye 1 2 8 )  1 3 8  

Total m 
Sept.ear Sand Bhiner "6 2 1  - 62 3 7 . 1  Tr l _ 2 . )  0 . 6  

8horth.ad redhora. . 0  ,, - 1 17 5 ) . 7  0 . 8  - 27 . 9  2 . 4  

rau.-ad ainnow 20 2 3 - ) )  2 ) . 8  0 . 1  - 0 . '  0 . 2  

Creek chub B '0 - 66 5 7 . 9  1 . 6  - ) . )  2 . 2  

Carp 7 40 - 70 5 2 . 3  1 . 4  - 5 . '  2 . 1  

Channel 'catUah 6 J5 - .. 4 6 . 2  0 . 5  - 1 . )  1 . 2  

White aucker 2 6 1 - 66 6 ) . 5  2 . 9  - ) . 6  ) . 2  

wal leye 1 )25 238 

Total m 
OCtober Sand ahiMr 2 7 8  34 - 0 3  4 2 . 1  0 . 2  - 3 . 7  0 . 1  

r.t.head ainnow 17 )2 - OS 39 . 2  0 . 5  - 1 . 1  0 . 7  

Creek ch\lb 1 03 2 . 9  

River carpaucker 1 36 0 . 6  
White .loICker 1 204 .. 
&horth.ad redhor .. 1 1 2 6  18 

Total m 

1
40 WIIIre WIIi9hed .nd _.aured . 

2Trace • 
lU were WIIiqhed end _aBurad. 

lOurCl l Noodvard-Envicon, Inc . ,  Anal)'.i . ,  1 9 7 4 .  
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NUMBER O F  MAC ROINVERTEBRATES PER SQUAR E  M ETER AND PE RCENT 
RE LATIVE ABUNDANCE COLLECTED IN TH E 

Org&nha 

-.... 
Oli9OC"'-eu 
"xaUde !.!l!:!:.!. 
Ephol'on sp. 
� .p. 

� .p. 
bonye-hi • •  p. 
lAptophlebJ.. sp. 
St.no,.... .p. 
� .p. 

COl' 1xid •• {A) l 
!!!.ll!. .p. 
� .P. 
Chelaatoi!alC:he .p. 
Po1Xc:antr0l!:!:! • •  p. 

�::::
l
��) !p. 

'l'ipul1d. •• 11aIU. • •  p. (L, � .p. (P)' 

Pentanev.r1ni 
h'oclad1ua lip. 
Ch.l.ronc:-ua .p. 
CrD!;toc:h.l.ronc.u. • •  p. 
PolxpedU • •  p. 

It.r1cto<:h1ronca.a. lip. 
'U,crotandi.,. • •  p. !enrt&nu. lip .  
Chi.ronoai.d .. (PI 
CuatopofDn.l.da. 
'l'abAnJ.du 

'rotal 

-.... 
01190ChMta 
Hyaldl .. � H • ..,.n.l. .. . p. 
� .p. 

!!!!!!. .p. 
� .p. 
leonxehb �. 

!=!:2!:2f!!:lebia .p. 
St.� .p. 

.. , 
-, • 0' 
Per "'� � 

ll.J  ' . 1  
" . 2 2 3 . 2  

J . 7  1 . 0  

' . 7  1 . 0  

11 . 1  ' . 0  

J . 7  1 . 0  

2 2 . 2  ' . 0  
4 4 . 4  1 2 . 1  

7 . _  2 . 0  
1l . 1  J .O  

140.1 lB.4 

166.5 .. . . 

4 0 . 7  14 . 4  

3 . 7  3 . 1  

KNI F E  RIVER DRAINAGl. 

Sfl'1nS Cnek SUt10n 1 

J ... Ju.1X �n Stll!:talbe .. (,� tObcr 
" ... , • 0' -, • 0' �5 • 0' �5 • 0' NUi.b .. -r·� AVCi. 110. !.!!...!t. � h .. ... � !.2.!!!. � � Poll .. M

2 TOU1 !!!.. !:!!£l.!. 
7 . _  1 . 2  0.' ' . 7  0 . '  l l . !t  1 . 4  10 . 1  

3 7 . 0  4 0 . 0  3 7 . 0  ' . 2  29.6 ' . 1  66. 7 . . . 8 5 . 2  . . - .. . . 
7 . _  1 . 2  7 . _  0 . 8  2 . '  

2 5 . 9  - . - _ . ,  
' . 7  _ . 0  40.7 . . . 1 1 . 1  2 . '  1 1 8 . 5  10.6 7 . _  0 . '  ]0.2 

' . 7  _ . 0  59 . 3  1 0 . 0  1 1 . 1  
J . 7  0.' 0 . '  51 .8  ' . 7  I . '  

7 . _  1 . 0  J . 7  0 . ,  :nO . 4  ] 0 . 0  . ' . 9  
J . 7  0 . '  14.8 l . l  J . 1  

1 8 . 5  ' . 1  l l. J  . . . 2 5 . 9  2 . '  J . 7  0 . _  14 . 2  
7 . _  1 . .  J . 7  0 . _  1 . 1  
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Appendix H 

Animal Numbers Lost During Cons truc tion and Mining 





ESTIMATED NUMBERS OF I NDIVI DUALS OF FAUNAL SPEC I ES 
CORRESPONDING TO EXPECTED H ABITAT LOSS R ESU LTING FROM 
CONSTRUCTION OF THE PROPOSED COAL GASI F ICATION FACIL ITY ' 

lued ,rebe 
'ied-billed IIj'l'elNI 
)Yllard 
Pint.dl 
�.ll 

$howler 
11Uol-whqed teal 
ltuddy du,=k 
" • .,ican coot 
So,. 

Killdeer 
Upland plo"e .. 
willet 
IIU.Oft · .  pN.laro� 
• lack cun 
lhal'p"'Ulled qrou •• 
linllj'-necked ph •• iNnt 
GUf p&l'tl'id9. 
)Ynh hawk 
Cooper·. hawlr. 

I.LnltOn ' .  hawk 
Gr •• t-horne<! owl 
Ju.rrowin9 owl 
acck 40w 
*\II"ninq 40w 

llack-b1l1ed C'\ICkoo 
a..on fti9ht.hAwk 
.. 1t.e4 Unqtahar 
laU.o __ halted tUcke .. 
Eoutern kln'llbud 

.. nern ILlnq:bird 
Eaatlrn ptw:..be 
TraU l',  flycatcher 
lAAst flycatch ... 
Horned l ... k 

.... n .. 110" 
Tr .. .  wallow 
aanIt _.1 1ov 
Jol)9h-vinqe4 .wllov 
11.- jar 

,lack-billed ",pie 
0I:tIa0ft crOll 
eau.lrd 
lrown tJuuhe .. 
..... 1n 

t.o9gerh .. 4 1M 1lLe 
It.u111'14 
JlhiUdelphi& Yirea 
Yellow _rbler 
O¥enIIIhd 

Yell.owtJ\I'oet 
lIou .. lPUI'OV IOOolln.k 
... tem • .so"lark 
:r,llow-heA4e4 blackbird. 

l .... n liw" u . ... ed oe 111. populeUoa la",:.l •• 

3 
2 

32 
22 

, 
3' 
14 
• " 

,. 
2 
• 

, . 

• 
.. 

12 

lS 
• " 
t 

14 

2 .... 1'1 repr"'"'t the •• U •• ted .pdnt (br ••• U,DI) popul.Uona 
.......s oe ait • •  pecific field .UIU ••. 

' • •  IIIOt obs.rved. on ,ropo'" phnt .,Lt., II .... w OCC\ll' 1D tM "icLnu:r, 
• •  pI'....,.t 1A low YMftOWI'I �ra. 

� Oft •• U •• ted faU populetioft .lev.h. 

s ..... Oft .it. specific trapp1.ftt .ulliea. 

Source: Woodw.rd-Envlcon. I nc_. 1 974 
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a.d-"il'l4ed l:Ilack»ird 
I .. .",... .. ' .  blackbird " 
ec..on qracUe 
lrovn-h •• 4ed cowbird 
OI'chal'd 01' iol. 

.alti., .. 1 Gl'lala 
II'O .. -bn .. ted 'iI'Olbeu 
AMl'leAn 901dlinch 
DlckcUMl 
Ib,afO\la-aided towhee 

Gr.sshoppel' spal'l'OW 
"'1I'd' a apu'row 
louk buntinq 
V.apel' span'ow 
Cla,,"c:olored apurov 
Sonq .p.l'l'Ow 
McCown'. lont.pyl' 
a..-tnut.·coUdd lonqapur 

)Yued .hr." 
'ftI.lrt._n"hne4 qroun4 .quln.l 
IIOl'th.rn pocket 9Oph'" 
lfy�il'l4 pock.t .0\1'. 
Deer .oua. 

IIOrth.rn qra .. hoppcl' IIIOU" 
Ior.al r.d .. baclled vol. 
Prairi. vole 
Hous. IIOU' • 
.. .-dow j\aplnq .ou •• 

.. ccoon 
LoI'I4 .. talled .ud 
.'nI< 
_ .. 
Striped .kl"l,ft)( 

""YO'" 
a.d Fa. 
ro • .cauirr.l 
Porcupln. 
lIhit ... t.ul.-d jackrabbit 

Eaaurn cottonull 
",,1. d •• r 
White-tAiled de.,. 
Pronthorn 

MF?hJbian. and .. pt.U .. 
Ilotot..d U, ... .. l .... ncMl' 
<;rHt 'lains toM ' 
IIDnh.rft l.opard ff'04J 
... n.rn pelnted t.urtl. 
Plains tarter snake 
Iad·.ided ,anal' �. 
.... t..rn hoqno .. Mak. 
YaUow-bhled rac.r 
Iaooth 91' •• " snake 
lull Mak. 

" 
3 

• 
p , 

• 
118 

• 
, 

• 
II 

• 
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ESTIMATED NUMBERS OF INDIVI DUALS OF R ESIDENT FAUNAL SPECIES 
COR R ESPONDING TO 12,500 ACR ES OF TERR ESTIAL HABI TAT I NCLUDED 

I N  PROPOSED SUR FACE M I N ES BASED ON 1974 POPULATION LEVELS 

Eet1ll4te4 3 110. of 2 Generalized Habitat Utilization 
Birds

l 
Individuals A'.lricultural � � �� 

Eared qrebe , N , r  
'ied-billed qrebe , 11 , 1'  
Mallard 10 N , r  
'intail , 11,1' 
Gadwall 10 N , r  

Shoveler , N, r 
Blue-winged teal 15 N,r 
Ruddy duck , N , r  
American coot , N , r  
Sora , N , r  

ICilldaer 195 N,r N , r  N , r  
Upland plover 120 N , r  
Willet , N , r  
Wilson ' .  phalarope , N , r  
Black tern , N,r 

Sharp-tailed grou8e 30 r N , r  r,w 
Ring-necked pheasant 50 N , r  I' F,W 
Gray partridge , N, r I' II 
Cooper' s  Mwk 2 N , r  
Marsh hawk 5 r N,r I' 

Swain son ' .  hawk 2 r r II 
Great-horned owl 2 r I' r lI , r  
Burrovin\l owl 2 N , r  
Rock dove , . , r  
Mournin\l dove U5 r r N 

Black-billed cuckoo , N , r  
ConDo n  nighthawk , N , r  r r 11 , 1'  
Belte4 kingfisher , I' II 
Yellow-shafted flicker , N,r 
Eastern kingbird 250 r I' 11,1' 

llestern kingbird , r r lI,r 
Eutern phoebe , N,r 
Trai ll ' s  flycatcher , 11,1' 
Least flycatcher • lI, r 
IIorne4 lark 1600 lI , r  N , r  

Barn 8waUow , 11 , 1'  r r r 
Tree .... llow , r r · r  lI,r 
Ba nk  swallow , r r 11 , 1'  
Rouqh-winged ... allow , r r N , r  
Blue jay , 11,1' 

Black-bille4 aaqpie , r r 11 , 1'  
OoIIIoon crow , r r N , r  
Cat bird p 11 , 1'  
Brown thrasher , r r lI,r 
Robin 95 r I' lI,r 

Lo9qerhead shrike , r r 11 , 1'  
Starling , lI,r F 11,1' 
Philadelphia vireo , r r N , r  
YeUow warbler 80 N,r 
OVenbird , lI , r  
Yellow throat 80 lI , r  N , r  
Kouse sparrow !l5 11 , 1'  II 
Bobolink 155 N. F N, r 
western .. adowlark 915 lI, r lI,r 
Yellow-heede4 blackbird , lI,r 
Red-win\le4 blackbird 605 lI , r  r lI,r 
Brewer' .  blackbird 275 N,r 
� qrackle , r II 
Brovn-heade4 cowbird 820 lI, r lI,r N 
Orchard oriole , lI,r 
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ZatiAated 
No. of 

2 
Genera lized Habitat U t i l i za tion 

1 
Bird.

l Individuals Agricultural � � 
Baltimore oriole P 
Roa.-breaoted qrosbeak P 
_r ican . qoldf inch P F F 
Dickcb.el P N,F 
Rufous-sided towhee P 

Grasshopper sparrow 135 N,F N,F 
Baird' 8 sparrow P N,F N,F 
Lark buntinq 1800 N,F N,F 
V •• per sparrow 215 1I,F N,F 
Clay-colored sparrow 275 

SOnq sparrow P F F 
McCOWn ' s  lonqspur P N , F  
Olestnut col lared lonqapur N , r  II , F  

Mammals
5 

!lasted ahrew 60 X 
Thirteen-lined qround squirre 1 950 X X 
�rthern pocket qopher 6100 X X 
wyominq pocket Mouse 300 X 
Deer mouse 15000 X X 

Northern qrauhopper t1Duse 800 X X 
Boreal red-backed vole P 
PEairie vole P X X 
Houle mouse 250 X 
lleadow j umpinq mouse P 

Raccoon 2 3  X X X 
Lonq-tailed weasel P X X 
IUnk P X 
Badqer P X X 
Striped skunk 35 X X X 

Coyote 4 X X X 
Reel fox 12 X X X 
Fox squirrel P 

., 
'. 

Porcupine P 
White-tailed jackrabbi t  37 X ]I 

Eastern cottontail P 
Mule deer P X 
White-tailed deer 4 X X 
Pronqi>orn 13 X X 

Aml'.!!ibians and Roe,2tilea 

Blotched tiqer salamander P X X 
Great Plains toad P X X 
Northern leopard froq P X 
Western painted turtle P X 
Plains qarter snake P X X X 

Red-sided qarter snake P X X X 
western hoqnoa. snake P X X 
Yellow-bel l ied racer P X X 
SIIooth qreen Inake P X 
Bull snake P X X 

lpopulation l�vel s  of bird species pertain to the breedinq sea eon ( sprinq) .  

2
p • PEesant in low unknown numbers. 

3M • nestlnq, F • feeding, W • winterinq. 

I( 
IOpulation levela of -..-1 species pertain to fal l .  

Source: Woodward·Envicon, I nc, 1974. 
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DI SPERS ION ANALYS IS  

SUMMARY 

ATTA C H M E N T  A P - 1 0 0 - V  
Page 38 S 

Thi s  report s ummari zes the di spers i on analyses used to eva l uate 

the i mpact on  the a i r  qua l i ty resu l ti ng from the constructi on and operat ion 

of the proposed ANG Coa l Gas i fi cation  P l ant and Bas i n  El ectri c proposed 

coal  fi red e l ectr ic  generati ng stat ions . The d i s pers i on model i ng was based 

upon techn iques and methods devel oped by the Envi ronmental Protection 

Agency as publ i s hed i n  the Workbook of Atmospheri c Dispers ion  Estimates and  

Gu i del i nes for Ai r Qual i ty Mai ntenance P l ann i ng and Analys i s , Vo l ume 1 0  

Revi ew i ng New Stationary Sources . Whenever pos s fb 1 e  the prog rams avai l ab l e  

i n  EPA l s  UNAMAP model were uti l i zed . An addi ti onal  subrouti ne was added to 

the PTD IS , PTMAX and PTMPT programs i n  order to a l l ow for the eva l uation of 
. 

emi s s i ons from sources wi th  jet ( non-bouyant )  p l umes . The program modi fi ca

ti on i s  descri bed i n  the Appendi x .  Exi st i ng power p l ants and those pro

posed power p l a nts wh ich have been granted a water permi t pri or to the pre

paration  of thi s  report were a l so cons i dered . 

Based upon the estimated concentrati ons obtai ned through d i spers i on 

model i ng and us i ng prel imi nary eng i neeri ng  i nformation the proposed jo i nt 

projects wi l l  meet a l l appl i cabl e North Dakota and Federa l amb i ent a i r stand

ards , i ncl udi ng the s i gn i f i cant deteri oration  C l ass I I  s tandards for su l fur 

d ioxi des and C l ass I I  for total suspended part i cu l ates . .  

A.  Description  of Ai r Emi ss i ons Res u l t i ng From the Proposed Project 

The fol l owi ng report analyzes the a i r  emi s s i ons generated duri ng 

constructi on and operation  of the proposed ANG Coa l Gas i fi cation Pl ant and 

Bas i n  E l ectri c proposed e l ectri c generati ng faci l i ty .  The impact o n  the a i.r 

qual i ty res u l ti ng from the growth associ ated wi th the project i s  a l so di s

cussed .  

I - I  
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Fug i t i ve dust emi s s i ons created dur i ng pl ant constructi on and 

�mi � s i ons generated from the cons truction equ i pment are eval uated i n  Section 

These emi s s i ons are s ummari zed in Tab l e  I .  

I n  Secti on 0 the a i r  emi s s i ons res u l t i ng from the operati on of 

t" e proposed project are . analyzed . These emi s s i ons i ncl ude : thos e emi s s i ons 

generated by the combust ion of coal  f ines in the Bas i n ' s  steam generators 

and by the combustion of tar by-products i n  the superheaters ( s u l fur  d i ox i d e ,  

n i trogen d i ox i de ,  hydrocarbons , carbon monox i de ,  and particu l ates ) ;  the 

pa rt icu l ate emi s s i ons from the coa l hand l i ng operati ons , and the fug i t i ve dust 

emi s s i ons created by the m i n i ng operati ons . Intermi ttent emi s s i ons from ANG ' s  

start- up i nci nerator , refuse  i nc i nerator and fl ares are a l sti cons i dered . The 

emi s s i on rates , stack des i gn data and the l ocat ion of each of the above 

sources , are summar i zed i n  Tabl e I I .  

The majori ty of the hydrocarbon emi ss i ons from the gas i fi cation 

pl ant a re control l ed e i ther by i nc i nerati on i n  the superheaters or  by fl ar i ng 

( Tabl e I I ) .  However , smal l i ntermi ttent quant i ti es of hydrocarbons wi l l  a l so 

be rel eased from the by- product storage a rea . The hydrocarbon emi s s i ons from 

the storage a rea a re g i ven i n  Page 1 62 of the appl i cati on . The d i s -

pers i on of  the emi s s i ons from the storage a rea wi l l  b e  very l ocal i zed , and 

therefore , the effects of these hydrocarbo� emi s s i ons were not eval uated . 

Al though i t  i s  frequently c i ted that the operation  of a coa l gas i fi 

cation pl ant wi l l  i ncrease the formation o f  photochemical  oxi dants i n  a reg i on 

( Northern Great P l a i ns Resource Program ( NGPRP ) , and Nordes i c k ,  et . a l ) an 

i ncrease i n  �he oxi dant l evel due to the operati on of ANG ' s  pl ant is not 

anti c i pated . The formation  of photochemical  oxi dants i s  dependent not on ly 

on the  ambi ent NOx concentrati on but  a l so the  amb i ent hydrocarbon concentra

t ion .  As prev ious ly  ci ted ,  the hydrocarbon emi s s i ons are wel l control l ed .  

Furthermore , as stated i n  ANG ' s  Envi ronmental Impact Report ( E I R ) , the back

ground hydrocarbon concentration  in the area i s  wel l  be l ow state and federal 



TABLE I 

ATTACHMENT AP-1 00-V 
Page 40 S 

ON-S ITE A I R  EMI SS IONS DURING CONSTRUCTION 
PHASE USED FOR DISPERS ION MODEL I NG 

VEH ICLE  EMI SS IONS ( 1 ) : 

Tota l Suspended Parti cu l ates 

Su l fur Oxi des 

Carbon Monoxi de 

Hydrocarbon 

N i trogen Di oxi de 

FUG IT IVE DUST EMISS IONS ( 2 ) : 

From The Tota l Constructi on S i te 

MAX IMUM EMISS ION RATE 
( l b/hr)  

3 . 43 

6 . 83 

57 . 25 

9 . 38 

92 . 68 

1 025 . 80 

( 1 ) Emi ss ions are based on the data presented i n  Tabl e 3 . 1 . 41 of ANG ' s  
E I R .  as sumi ng the s imu l taneous operati on of 20 heavy duty di esel  
eng i nes and 20 l i ght duty gasol i ne engi nes for a 1 6-hour work day . 

( 2 )  Emi s s i ons are based on a parti cul ate emi s s i on factor of 1 . 2  ton/acre
month of heavy construction . A 50% reduction for wateri ng was a l so 
as sumed . 636 acres wi l l  be under construction duri ng s i te prepara
t ion wh i ch wi l l  beg i n  i n  March , 1 976 . The heavy constructi on wi l l  
l ast  approximately  four months . Due to wind eros i o n .  i t  was assumed 
that fugi t i ve dust wou l d be generated 24 hours per day . 
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TABLE I I  SUMMARY OF SOURCE IMPUT DATA 
FOR UNAMAP PROGRAMS 

STACK DATA 
STACK STACK STACK GAs STACK GAS STACK GAS 

SOURCES HEIGHTS ( 2 )  DIAMETER EXIT VELOC ITY VOLUME TEMPERATURE 
(M) (M) (M/SEC) (M3/SEC) ( KO )  

ANG Ma instack ( 3 )  

E01 0  

Ma i n  Fl ares ( 5 )  
E020A 
E020B 

Coal Handl ing 
El 0 l 
[ 1 02 
E l 03 
El 04 
[ 105  
[ 1 06 
[ 1 0 7  
El 08 
E l l 0  

Start-Up Incinerator ( 5) 
E201 

Phenosolvan Gas �6) 
Liquor Separator lare 

E207 

Refuse Incinerator (5 )  
E600 

Bas in Un i t  II 
Bas i n  Un i t  112 

1 2 1 . 92 7 . 32 

4 . 33 (4 )  60 . 96 
60 . 96 4 . 33 ( 4 )  

9 . 1 4  1 .  52 
9 . 1 4  1 .  7 5  
9 . 1 4  1 . 60 
9 . 1 4  1 . 68 
9 . 1 4  0 . 84 
9 . 1 4  0 . 61 
9 . 1 4  2 . 59 
9 . 1 4  1 .  75 
9 . 1 4  0 . 76 

48. 76 3 . 66 

36. 58 0 . 77 (4 ) 

9 . 1 4  0 . 56 

1 82 . 88 6 . 92 

1 82 . 88 6 . 92 

1 5. 43 
( 1 4. 88) 

2 1 9 . 45 
2 1 9 . 45 

1 5. 24 
1 5. 24 
1 5 . 24 
1 5 . 24 
1 5 . 24 
1 5. 24 
1 5. 24 
1 5 . 24 
1 5 . 24 

30. 34 

57 . 9 1  
(25 . 8 1 )  

6 . 36 

21 . 30 

2 1 . 30 

649 . 40 
( 625. 62 )  

3232 . 80 (4) 
3232 . 80 ( 4 )  

25. 96 
36 . 82 
29 . 26 
32 . 1 0 

7 . 55 
4 . 0 1 

7 7 . 88 
36 . 82 

6 . 37 

31 9 . 20 

27 . 30( 4 ) 
( 12 . 02 ) (4 )  

1 . 60 

802 . 60 

802 . 60  

483 . 0  

1 588 . 7 5 
1 588 . 7 5  

294 . 1 0  (7 ) 
294 . 1 0  
294 . 1 0  
294 . 1 0  
294 . 1 0  
294 . 1 0  
294 . 1 0  
294 . 1 0  
294 . 1 0  

1 366 . 50 

1 588. 75 

977 . 40 

356 .90 

356 . 90 

( 1 ) For PTMPT program the orig in  was assumed to be the poi nt 5 mi les west and 5 mi les south of 
the common corner of Section 23. 24 . 25 and 26. 

( 2 )  For PTMAX and PTDIS programs the stack heights gi ven i n  the table were adjusted ( reduced by 
21 . 34 meters ) to reflect the di fference i n  the el evation of the pl ant s i te ( 1 930 ' )  and the 
surroundi ng terra i n  ( 2000 ' ) .  

S02 

679. 39 
( 333 . 21 ) 

T 1 39 . 04 
1 1 39 . 04 

JO I 'IT PROJECT 

MAX I MUM 
EMISSION RAT� 

(g/sec) 
NOx TSP CO HC 

1 38 . 60 21 . 42 45. 36 1 6 . 34 

tleg . 
Neg . 

Neg. 
Neg . 

1 .  1 8  
1 . 69 
1 .  33 
1 . 47 
0 . 34 
0 . 1 9  
3 . 57 
1 . 69 

. 29 

Neg. Neg. 
Neg. Neg. 

1 4 5 . 90 Neg . Neg. Neg . Neg. 

74 . 90 Neg. 
( 2 7 . 50 )  

Neg . Neg . 

7 1 8 . 0  

7 1 8 . 0  

0 . 25 Neg . 

299 . 2  59. 85 �eg . 

2'19 . 2  59 . 85 \eG 

Neg 

Neg. 

Neg . 

-;1- . 

( 3 ) Incl udes the intermi ttent emissions from the sh i ft cata lysts regeneration uni t ;  ( ) does not i ncl ude the regeneration uni t. 

( 4 )  Based o n  the heat rel eased and the des ign ex i t  veloc i ty the equ i val ent vol ume and 
equ i valent d i ameter of the fl are were ca l culated and used as i nput data . 

( 5 )  I ntermi t tent 

( 6 )  Maximum case duri ng upset cond i tions . 

( 7 )  Amb i ent tempera ture . 

) val ues assumed dur ing norma l  operations . 

LOCATION ( 1 )  
X Y Km Km 

8 . 43 8 . 37 

9 . 1 4  
9 . 34 

8 . 99 
9 . 01 
9 . 03 
8. 95 
9 . 08 
8 . 63 
8 . 62 
8 . 63 
9 . 07 

8 . 62 

8. 85 

7 . 44 
7 . 49 

8 . 64 
8. 79 
8 . 68 
8. 96 
8 . 96 
9 . 42 
8 . 69 
8.95 
7 . 72 

8 . 76 

8 . 50 

Not Defined 

8. 50 

(. �O 
9 . 49 
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Plant Name 

Montana-Dakota 
Utilities 
Beulah ,o N .  D.  

H � Leland Olds 
Power Plant 
Stanton , N . D .  

Milton R .  Young 
Powe r Plant 
Center , N . D. 

Milton R .  Young 
Power Plant 
Center , N . D .  

United Power 
Association 
Stanton , N . D .  

Coal Creek 
Station 
Underwood , N . D .  

� III - INVENTORY OF EXISTING AND PROPOSED POWER PLANTS 
NORTH DAKOTA - NRDA - AQMA 

Startup Diam Velocity Temp Height 
oK Owned By Unit , Megawat ts Date M MIs M 

Montana-Dakota 1 2 . 8 Existing 1 . 7  6 . 4 447 2 2 . 6 
Utilities 
Bismarck, N . D .  2 2 . 8  Existing 1 . 7  6 . 4  447 2 2 . 6 

3 2 . 8  Existing 1 . 7  6 . 4  45 8 2 6 . 5  

4 2 . 8  Existing 1 . 5  9 . 7  4 9 1  22 . 6  

5 2 . 8  Exis t ing 1 . 5  9 . 7  491 2 2 . 6  

Basin Electric 1 2 1 0  Exis ting 5 . 3  23 . 6  466 . 3  1 06 . 7 
Power Coop 
Bismarck , N . D. 2 450 Sep t .  75 6 . 7  1 8 . 3 455 . 2  152. 4 

Minnkota Power 1 235 Existing 5 . 8  2 1 . 3  450 76 . 2  
Coop 
Grand Forks , N . D. 

Square Butte 2 450 March 76 9 . 1  14 . 0  440 152 . 4  
Electric Coop 
Grand Forks , N . D. 

United Power 1 180 Existing 4 . 6  22 . 9  450 77 . 7  
Associat ion 
E lk River , MN 

UPA/CPA 1 545 Late 1 978 6 . 4  27 . 1  523 198 
Elk River ,  MN 

2 545 Late 1 9 79 6 . 4  27 . 1  523 198 

TSP S02 N02 
g/see g/see g/see 

4 . 2  4 . 0  2 . 4  

4 . 2 4 . 0  2 . 4  

6 . 1 4. 6 2 . 8  

2 4 . 0  1 1 . 6  7 . 1 

24 . 0  1 1 . 6  7 . 1 

1 . 5  453 34 1 

2 . 8 988 

2 2  807 345 

20 699 482 

22 5 13 237 

45 879 

45 879 

:> -i -i :> n -c ::I: C> ::: cc fT1 C'I) :z -i � N :>  -c VI I 
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Emi s s i ons from other sources 1 i sted· i n  attachment AP- 1 00-I I are 

ei ther negl i g i b l e  or the amb i ent a i r  qua l i ty standards l i sted i n  R 23-�5-02 

are not appl i cab l e .  

To pred i ct comp l i ance wi th State and Federa l su l fur  d i ox ide ( S02 ) '  

ni trogen d iox ide (NOx ) ,  tota l suspended part icu l ates (TSP ) , carbon mono-

x ide ( CO) , and hydrocarbons ( HC ) , ambi ent a i r  standards the cumu1 at ive impact of 

the joi nt venture and the ex i s t i ng and proposed sources in the area were 

exami ned . The nearest ex i st ing power p l ant to the proposed p l ant s i te i s  

MDU ' s  sma l l 1 4 . 0  megawatt power p l ant i n  Beu l a h .  I t  i s  l ocated approx i -

mately  7 . 5  mi l es south by southwest of ANG ' s  proposed p l ant s i te .  Because 

of the c l ose proximi ty of MDU ' s  Beu l ah Stat ion and the proposed p l ant s i te ,  

the combi ned emi s s i ons from these fac i l i ti es may affect the short-term . 

( e . g . , one-hour ,  three-hour ,  etc . ) a i r  qua l i ty .  The l ong-term impact (annua l 

average ) on the a i r  qua l i ty of the reg ion may be affected not only by MDU ' s  

Beu l ah stati on but a l so by other exi st ing and proposed power p l ants wi th i n  

a 35-mi 1 e  rad i us o f  the proposed ANG and Bas i n  p l ant s i tes . A l i st i ng o f  the 

major sources and the other perti nent emi s s i on and eng i neeri ng data was ob-

ta i ned from the North Dakota State Hea l th Department and i s  summarized i n  

Tabl e I I I .  

The impact of the a i r  emi ss i ons resu l ti ng from growth associated 

with the project ' s  deve l opment and operation i s  d i scussed i n  Section E .  

B .  Meteoro l og i ca l  Data 

As d i scussed i n  Section 2 of the E I R ,  ANG has ma i nta i ned a meteoro

l og i ca l tower i n  the v i c i n i ty of the proposed p l ant s i te s i nce February ,  1 974 . 

' The vert ica l  temperature grad i ent recorded duri ng the period from February 

through December , 1 974 has been categori zed accord ing to the assoc iated 

stab i l i ty c l a s s . The frequency of occurrence of the three ma i n  stab i l i ty 

c l a s ses are summari zed bel ow :  
I-6 
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Gradi ent Stab i l i ty Pasqu i l l  Stabi l i ty % Frequency 
°CL1 00m Categorl Cl ass of Occurrence * 

- 1 . 9 to - 1 . 5 Unstab l e  A ,  B ,  C 24 . 5 

- 1 . 5 to 0 . 5  Neutral  0 28. 5 

0 . 5 to 4 . 0  Stab l e  E ,  F ,  G 47 . 0  

* Based on 7477 hours of observati ons from February through December , 1 9 74 . 

Under stabl e condi ti ons , whi ch at the pl ant s i te occured most 

frequent ly  duri ng  the n i ghttime , l ate even ing  and early morn i ng hours , the 

buoyancy of a pl ume decays as i t  ri ses . A hot pl ume emi tted from tal l 

s tacks w i l l  ri s e  unti l i t  reaches a l ayer where the dens i ty .of the ai r 

di l u ted p l ume i s  the same as the dens i ty of the surrounding a i r .  As the 

equi l i bri um i s  ach i eved the pl ume wi l l  reta i n  i ts effecti ve hei ght for many 

mi l es s i nce the a i r  bel ow the pl ume i s  cool er and the ai r above the pl ume . i s  

warmer. Under s tab l e  condi ti on s  there is very l imi ted veri tical  m ix i ng of 

the pl ume . However , there is gradua l  hori zontal spread i ng .  The ground- l evel 

concentration bel ow such p l umes are negl i g i b l e .  Wi nd speeds from 2- 5 m/s ec 

were used for the di s pers i on ana lys es for s tabl e condi ti on s .  

Neutral atmospheri c stab i l i ty condi tions are us ua l ly  brought about 

by v i gorous atmospheri c mi x i ng .  The atmospheri c turbu l ence i n creases the 

rate of p l ume di l u ti on . For th i s  regi on of North Dakota over 75% of the wind 

speeds assoc iated wi th thi s s tabi l i ty cl ass were over 12  mph Under th es e  

condi ti ons the p l ume di s pers es rapi dly and general l y  fi ts a coni ng model . 

Th e ground- l evel  concentrati on s  under neutral condi t ion s  were predi cted for 

wind  s peeds varyi ng  from 0 . 5  to 20 . 0  m/sec .  

Under unstab l e  condi tions  the buoyancy of a p l ume i ncreases a s  i t  

ri ses . On warm afternoons , w i th l i ght wi nds , hot p l umes may ri se  several 

thousand feet. On very unstab l e  days l arge verti cal vel oci ty fl uctuati ons 

may devel op due to strong convecti on eddi es created by the warmi ng of a i r 

masses near the earth ' s  s urface.  Th i s  l arge- scal e verti cal mi x ing  causes the 
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pl ume to l oop.  H i gh transi tory max imum ground- l evel pol l utant concentra

tions re latively near the source wi l l  occur under these cond i tions . In th i s  

regi on of the State , the unstabl e  cond it ions are mostly concentrated duri ng 

l ate morni ng and afternoon hours . W i nd vel oc it ies assoc i ated with these 

stabi l i ty cond i tions were genera l ly (approx imately 88% of the time ) under 

1 2  mph (l ) . 

H i gh transi tory ground- l evel po l l utant concentrations may a l so be 

experi enced duri ng early morni ng i nvers ion breakup and other transi t  peri ods 

when the temperature i nvers ion breakup occurs . Due to re l ati vely c l oud-free 

skies and l ow humid i ties of thi s  reg i on ,  nocturnal radi ati ve heat l osses may 

be qui te l arge. Large nocturna l heat l osses from the ground resu l t  in the 

a i r  next to the ground being cool ed more rapidly than the ' a i r  a l oft . and an 

i nversi on i s  formed . I n  th i s  stab l e  l ayer which  may be severa l thousand feet 

h i gh ;  hot pl umes emi tted from ta l l  stacks wi l l  r i se unti l they reach a l evel 

where the densi ty of the a i r-d i l uted pl umes i s  the same as the surround i ng a i r .  

As the pl umes l o s e  thei r buoyancy , they become �rapped i n  a narrow vertical 

band al oft s i nce the a i r  be l ow the pl ume is coo l er and the air above the pl ume 

i s  warmer.  Such trapped pl umes may then drift with the winds at thi s  l evel for 

20 or more m i l es .  6ecause of thi s  i nverted temperature profi l e ,  ground- l evel 

pol l utant concentrations bel ow such pl umes wi l l  be negl i g i b l e .  

As the sun ri ses , the i ncom ing sol ar radi ation heats the ground sur

face and thermal edd ies devel op .  If  the i ncomi ng solar rad i ation i s  

suffici ently strong , the thermal edd i es wi l l  spread from the ground upward to 

the l evel where the po l l utant-beari ng pl ume has been trapped al oft , they 

rapi dly mix with the pl ume pul l i ng i t  towards the ground . The i nversi on a l oft 

( l . ) Based on analyses of ten year meteoro l og ica l  data tapes for Bi smarck ,  
Mi not. Wi l l i ston and D ick inson . North Dakota obtai ned from the 
Nati onal Cl imato l og i ca l  Center . 
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prevents upward di spers i on . Th i s  " i nvers ion breakup" or fumi gati on i s  s hort

l i ved but can resu l t i n  h i gh ground l evel concentrati ons for short peri ods 

of t ime . 

Early morn i ng fumi gation  may l as t  from several mi nutes to 30 mi nutes 

dependi ng u pon the meteoro l og i ca l  condi ti ons . On the average , i n  th i s  reg i on ,  

i t  l as ts only 1 5  mi nutes ( Packnett , 1 973 ) . The h i ghest ground l evel concentra

ti ons wi l l  res u l t from very s tabl e ai r and l i ght wi nds . Stabi l i ty c l ass  F 

and 1 . 0 m/sec wi nd speed were sel ected as representati ve . Pol l utant concentra

tion ca l cu l ations , however , must  be made for fum igati ng cond i ti ons for compari son 

wi th s hort term ( one hour )  State amb i ent a i r  s tandards . The s tabi l i ty category 

fol l ow ing i nvers i on break-up  mi ght be ei ther neutral or unstabl e .  For the 

purposes of these ca l cu l ati ons , stabi l i ty cl ass C wi th 2 . 0  m/sec wi nd s peeds 

were chosen as representati ve . The maximum concentration a l so wi l l  occur when 

the base of the i nvers i on i s  as l ow as poss i bl e ,  but h i gh enough to trap a l l of 

the p l umes from a l l the sources . Vari ous i nvers i on hei ghts were exami ned to 

determine  wh i ch hei ghts meet thi s  cri teri on . 

On some occas i ons ( i . e . , heavy c l oud coveri ng ) the i ncomi ng so l ar rad i-

at ion  i s  not s trong enough to produce surface heati ng whi ch wi l l  comp l etely 

destroy the n i ghttime surface i nvers i on .  Th i s  condi t ion may a l so occur when 

i ncomi ng sol ar  radi ation i s  refl ected from s now covered ground . When th i s  

occurs the i nvers i on wi l l  b e  el imi nated to some l evel a l oft , resu l ti ng i n  

s l i ghtly unstabl e or neutral cond i t i ons a t  the l ower l evel s ,  and i nvers i on l ayer 

a l oft. I f  the i nvers i on l ayer i s  h i g h  enough so that the hot pl umes cannot 

penetrate through the l ayer , the p l ume may become " trapped" bel ow the i nvers i on 

l ayer. Si nce the di spers i on of the p l ume ;s l i mi ted h i gh maxi mum ground- l evel 

.concentrati ons may be experi enced under these cond i ti ons . 
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C .  Estimate o f  Ambient Ai r Qual ity Deteri oration Duri ng Pl ant Cons truction 

To determi ne compl i ance with Federal and State amb ient a i r  standards 

the maximum ground l evel concentration resu l t i ng from the construction 

acti v i ties was estimated , us i ng the procedures to eval uate area sources wh i ch 

are descri bed by Turner ( 1 969 ) . Us i ng Turner ' s  procedures the fug it i ve dust 

emi ss ions and the veh ic l e emi ss ions were combi ned , and these areawi de emi ss ions 

were treated as a poi nt source havi ng an i n it ia l  hori zontal standard devi ation 

( oYO) . Us i ng oyo , the v i rtual d istance (xy )  was found and the appropri ate 

va l ues of the hori zontal standard devi ation (a y ) were determined , for various 

downwind d i stances . 

I n  performing these cal cul ati ons i t  was assumed that :  

the peak construction act iv ity wi l l  occur during s ite 

preparation and that al l 636 acres wi l l  be under 

construction duri ng th is  period . 

the pl ant s i te ( area emi ss ion grid ) i s  approx imately 

1 mi l e  square . 

. the emi ssi ons i n  Tab l e  I are conti nuous and uni formly 

d istri buted over the emi ss i on gri d .  

a l l sources wi th i n  the grid are ground-l evel sources 

( effecti ve stack height = 0) 

fug i t i ve dust emi ss ions created by the constructi on 

activ i ty wh i ch are greater than 1 00 �m i n  di ameter 

wi l l  quickly settl e out ( Hazen and Wooduff, 1 973 ) . 

60% of the fug i t i ve dust emi ss ions l i sted i n  

Tabl e I are wi th i n  the suspended parti cul ate s i ze 

range ( EPA , 1974 ) , and that only 40% of partic l es 

wi th i n  th is  range wi l l  be carri ed i n  suspe�s i on .  

( Chep i l  , 1 945 , es timated that 3 to .40 percent of  

the dust particul ates sma l l er than 1 00 urn cou ld  be 
1- 1 0  
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Based on these ass umpti ons , the Pasqui l l -Turner di ffus i on 

equati on can be s impl i fi ed :  

and the i n i ti al va l ue was approximated by oyo = 
s/4 . 3 where S i s  equal to 

the l ength of the emi s s i on gri d .  Us ing  the cal cu l ated val ue of o y o  the 

v i rtua l d i stance - x y was determi ned u s i ng Fi gure 3 . 2 of Turner ' s  Workbook 

. of Atmosphere Di spers i on .  

Si nce the verti cal and hori zonta l di spers i on coeffi c i ents pre-

sented in Fi gure 3 . 2  and Fi gure 3 . 3 (Turner , 1 969 ) are genera l ly representa

ti ve of 1 0-mi nute averag i ng times the predi cted ground- l evel concentrati o� 

are a l so repres entati ve of 1 0-mi nute averages . The North Dakota State Heoal th 

Department ,  Di vi s i on of Envi ronmental Eng ineeri ng sugges t s  that fo r thi s  

part i cu l ar reg i on the predicted concentrati on for Stab i l i ty C l ass A and B be 

consi dered to be representati ve of 1 0-mi nute averag ing  times , Stabi l i ty Cl ass 

C - one hour ,  Stabi l i ty Cl ass D - 3 hours and Stab i l i ty Cl as ses E and F - 1 0  

minutes to one hour .  To convert the model predicted concentrati on to concen

trations wi th time i nterval s equal to State and Federa l s tandards , the North 

Dakota State Hea l th Department al so  sugges ted that the fol l owing equati on be 

used : 

X2 = X l [ ::] -B 

where Xl = concentration predi cted by the UNAMAP model 

X2 = adj usted concentrati on 

tl = time i nterval predi cted by model 

t2 = adjusted time interval 

B = 0 . 44 
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To determine comp l iance to the State' s  one- hour ambi ent a i r  standards 

for S02 ' NOx and CO, the rel at i ve ground l evel concentration under worst case 

cond i ti ons ( Stab i l i ty C l ass  F w i th l ow wi nd speeds ) was estimated . Meteoro l ogi 

ca l records gathered at the p l ant s i te i ndi cated that duri ng the daytime hours 

neutral stabi l i ty cond i ti ons  are most preva l ent .  Therefore , s i nce most  o f  the 

cons truction acti v i ty wi l l  occur duri ng daytime hours , the rel at i ve ground 

l eve l concentrati ons representati ve of l onger averag i ng times were ca l cu l ated 

for neutral stabi l i ty cond it i ons ( Stabi l i ty D) w i th moderate w i nds ( 7  m/sec ) .  

The res u l ts of these computati ons are summari zed i n  Tab l e  I V .  As 

i nd i cated i n  the Tab l e ,  a l l appl i cab l e  North Da kota and Federa l amb i ent a i r  

standards i nc l ud i ng s i gn i f icant deteriorati on C l ass I I  standards wi l l  be 

ma i nta i ned duri ng the pl ant construction  phase .  

Fug i t i ve dust emi s s i ons wi l l  b e  l ocal i zed and l a rgely i ntermittent .  

Ambi ent dust  l evel s s hou l d not be s i gn i fi cantly greater than current l evel s 

that mi ght occur duri ng p eri ods of heavy agri cu l tural acti vi ty .  
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TABLE IV  ESTIMATED GROUND LEVEL POLLUTANT CONCENTRATION 
DURING THE CONSTRUCTION PHASE 

FEDERAL AND STATE POLLUTANT AVERAGING MAXIMUM ESTIMAT�D NORTH DAKOTA NATIONAL STANDARDS 
PERIOD CONCENTRATION AMBIENT AIR  STANDARDS AMBI ENT AIR  SIGN I F I CANT DETERIORATION 

S02 (ug/m3) l -hour 
3-hour 

24-hour 

NO x ( ug/m3) l - hour 

CO (mg/m3) l -hour 
8-hour 

HC ( ug/m3) 3-hour 
(6 to 9 a .m . ) 

TSP (ug/m3 ) 24-hour 4 

1 2 I 1 2 

1 8 . 2  1 2 . 0  
2 . 0  1 . 1 
0 . 8  . 4  

1 00 . 2  65.8 

0 . 3  0 . 2  
0. 1 6  0 . 09 

2 . 7  1 . 5  

27 . 8  1 5 . 6  

PRIMARY SECONDARY 

7 1 5  3 
1 300 4 

365 4 260 3 

200 6 

40 4 40 4 40 4 
1 0  4 1 0  4 10 4 

1 60 4 1 60 4 1 60 4 

1 50 4 260 1 50 

1 .  One hour estimates are based on :  Stabi l i ty Class F ;  2 . 0  m/sec wind speed . ayo .. 374 ; xy 1 4 . 0  Km [Fi gure 3 . 2  (Turner) ]  

2 .  

3 .  

4. 

5.  

6 .  

therefore : 

x ( Km) 
x + Xy ( Km) 
a I (m) 
a y (m) 
x/Q ( sec 

I I  
1 .  61 - 3.22 

1 5. 6  1 7 . 22 
19  27 

41 0  440 
2 . 04 x 1 0-5 1 . 34 x 10-5  

iiiJ) 
a l l  other estimates are based on : 
therefore : 

Stabi l i ty Cl ass D; 7 . 0  m/sec wind speed . ayo • 374 ; xy - 6 . 4  [Fi gure 3 . 2  (Turner))  

x ( Km) 
x + xy ( Km) 
a l (m) 
cry (m) 
x/Q (set 

�) 

I I  
1. 61 3.22 
8 . 01 9 . 62 

44 67 
460 540 

2 . 25 x 10-6 1 . 26 x 10-6 

I .  Maximum ground l evel concentration 1 /2 mi l e  downwi nd of the plant s i te boundary. 
( 1 .6 1  Km from the center of the emi ssion grid . ) 

I I .  Maximum ground l evel concentration 1 - 1/2  mi l e  downwind of the plant s i te boundary .  
(3 .22 Km from the center o f  the emission gri d . ) 

Maximum concentration . 

Maximum concentration not to be exceeded more than one per year. 

Max i mum al l owabl e i ncremental i ncre ase . 

Maxi mum concentration not to be exceeded over 1 %  of the time i n  any three 
month period. 

CLASS I I  

No cl a�s i fication 
700 

5 1 00 

No cl assi fi cati on 

No class i fi cation 
No c l ass if ication 

No cl assi f i cation 

30 . 0  

ou >  ID c+ oq c+  I'D ID () 
'(g [  I'D 00 :;1  c+ 
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D .  Estimates of Ambi ent Air  Qua l i ty Deteriorati on Duri ng P l ant Operation 

To determi ne comp l i ance wi th Federa l  and State ambient a i r  qual i ty standards , 

both the s hort-term and l ong-term pol l utant concentrati ons were predi cted . 

1 .  One Hour Standards 

The State o f  North Dakota ambient a i r  s tandard for sul fur di ox ide 

( S02 ) and carbon monoxi de ( CO ) are expressed i n  terms of max imum one-hour con

centrati on .  The State ' s  one-hour standard for n i tfagen di oxi de i s  not to be 

exceeded over 1% of the time in any three month peri od . Therefore , to determi ne 

compl i ance to State standards , pol l utant concentrati ons occurri ng not only during  

non- i nvers i on cases , but  a l so those  concentrati ons resul t i ng from i nvers i on 

break-up and p l ume trapping  must be exami ned .  

Non- Invers i on Cases 

Under non- i nvers i on condi ti ons the short te rm maximum ground- l evel concentrations 

for each i ndi v i dual s ource were estimated us i ng the PTMAX program of the EPA UNAMAP 

mode l . The PTMAX program uti l i zes the Bri ggs pl ume ri se  equati ons and assumes a 

s teady state Gaus s i on pl ume model . For non-buoyant pl umes , jet pl ume rise  equati on 

was uti l i zed ( See Appendix ) . The i nput data used for the program i s  summari zed 

i n  Tabl e I I .  The stack hei ghts were corrected to refl ect the di fference i n  

e l e vation o f  the pl ant s i te and the nearby surroundi ng terra i n .  Si nce the programs 

i n  the UNAMAP package use the verti cal  and hori zontal di s pe rs i on coeffi ci ents 

presented i n  Fi gure 3 . 2  and 3 . 3  of Turne r ' s Workbook of Atmospheric Di spers i on 

Estimates , the predi cted concentrati ons are general l y  representati ve of  1 0-mi nute 

avera gi ng t imes . To convert the model p redi cted concentrati on to concentrati ons  w i th 

t ime i nterval s equal to State and Federal standards , the procedure recommended by 

the North Dakota State Heal th Department was used . 

The resul ts of PTMAX programs for S02 ' CO , and N02 emissi on , adj us ted to 

refl ect one-hour averagi ng time ,  a re summari zed in  Tab le  V ,  V I , and V I I ,  respect ively .  
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To eval uate the short term cumul ati ve i mpact of a l l the sources the PTOIS  

and  PTMPT programs were used . The PTOIS program was used to eva l uate the ground 

l evel pol l utant concentrati on as a functi on of downwind d i stance from the source .  

Based on  the output of  the PTOIS  programs . the l ocati ons of  vari ous receptors 

were chosen for usage i n  PTMPT programs . The short-term cumul ati ve impact from 

the vari ous sources are gi ven i n  Tab l e  VI I I . 

1- 1 5  
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ESTIMATED MAX IMUM ONE-HOUR GROUND LEVEL S02 CONCENTRATION 
FOR NON- I NVERS ION CASES 

STAB I L ITY COND IT IONS 

SOURCE VARIABLES A B C D E F 

E0 1 0  u ( m/sec ) 3 . 0  5 . 0  1 5 . 0  20 . 0  2 . 0 ( 2 ) 
d ( Km)  1 . 2 3 . 2  3 . 1 9 . 6  5 1 . 1  
x ( J-Ig/m3 ) 88 . 9  43 . 5  1 08 . 4  73 . 7  24 . 4  

E020 u ( m/sec ) ( 2 ) 5 . 0  1 5 . 0  20 . 0  5 . 0  ( 2 ) 
(A or  B ) d (Km )  9 . 7  8 . 6  8 . 6 97 . 7  

x (pg/m3 ) 8 . 2  28 . 6  1 4 . 7  7 . 9  

E201 u ( m/sec ) 3 . 0 5 . 0  1 5 . 0  20 . 0  2 . 0  2 . 0  
d ( Km )  1 . 2 2 . 8  2 . 1  4 . 7 27 . 0  79 . 0  
x (J./g/m3 ) 22 .  1 1 2 . 4  48 . 2  7 . 8  1 4 . 0  5 . 8  

E207 u (m/sec ) 3 . 0  5 . 0  1 5 . 0  20 . 0  2 . 0  2 . 0  
d ( Km )  0 . 6 0 . 8  0 . 5 0 . 8  6 . 3  1 1 . 9 
x (SJg/m3 ) 88 . 6 76. 6 299 . 4  426 . 0  72 . 7  63 . 1  

Bas i n  ( 3 ) u ( m/sec ) 3 . 0  5 . 0  1 0 . 0  1 5 . 0  2 . 0  ( 2 ) 
( Both d ( Km) 1 . 1  2 . 8  4 .  1 1 4 . 2  67 . 0  
Un i ts ) x (pg/m3 ) 250 . 8  1 1 6 . 8  209 . 0  1 1 4 . 4  37 . 6  

( 1 . ) The concentrati ons  deri ved from the PTMAX program were adj us ted to 
refl ect one hour averagi ng times . The formu l as s uppl i ed by the North 
Dakota State Hea l th Department were used to deri ve the t ime correcti on 
factors . 

( 2 . ) No concentrat i on estimates were attempted s i nce the d i stance to the poi nt 
of maximum concentration  i s  so  great that the same stab i l i ty i s  not l i ke ly  
to  pers i s t l ong enough for the  pl ume to  travel th i s  far .  

( 3 . ) Due to c l ose prox im i ty of un i t  1 and u n i t 2 the emi s s i ons are treated 
as be ing  generated from one u n i t .  

( 4 ) Based on max imum emi s s i ons dur i ng upset cond i ti o ns . 
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TABLE V I -

SOURCE 

EOl O 

EST IMATED MAXIMUM ONE-HOUR GROUND LEVEL CO CONCENTRATION FOR 
NON- INVERS ION CASES 

STAB IL ITY CONDITIONS 

A B C D E 

u {m/sec )  3 . 0  5 . 0  1 5 . 0  20 . 0  2 . 0  

d{Km)  1 . 2 3 . 2  3 . 1  9 . 6  51 . 1  

x{mg/m3 ) 0 . 002  0 . 001 0 . 003 0 . 002  0 . 0006 

1 .  The concentrati on deri ved from the PTMAX program were adjusted to refl ect 
one hour averagi ng times . The formu l as suppl i ed by the North Dakota State 
Heal th Department were used to deri ve the time correcti on factors . 

2 .  N o  concentrati on estimate was attempted s i nce the d i s tance to the poi nt of 
maximum concentrati on i s  so great that the same stabi l i ty i s  not l i kely to 
pers i st 1 Qng enough for the p l ume to travel thi s far .  

F 

( 2 )  
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TABLE V I I  

SOURCE 

£01 0 u (m/s ec )  

d ( Km )  

x (Jlg/m3 ) 

Bas i n  u (m/sec ) 

d ( Km )  

x (pg/m3 ) 

ESTIMATED MAXIMUM ONE-HOUR GROUND LEVEL NOx CONCENTRATION FOR 
NON- I NVERS ION CASES 

STAB IL ITY CONDITION 

A B C D E F 

3 . 0 5 . 0  1 5 . 0  20 . 0  2 . 0  ( 2 )  

1 . 2  3 . 2  3 .  1 9 . 6  51 . 1  

1 8 .  1 8 . 9  22 . 1  1 5 . 0  5 . 0  

3 . 0  5 . 0  1 0 . 0  1 5 . 0  2 . 0  ( 2 )  

1 . 1  2 . 8  4 . 1 1 4 . 2  67 . 0  

1 04. 5 48. 7 87 . 2  47 . 7  1 5 . 7  

1 .  The concentrations deri ved from the PTMAX program were a�justed to refl ect 
one hour averagi ng t imes . The formu l as supp l i ed by the North Dakota State 
Hea l th Department were used to deri ve the t ime correction  factors . 

2 .  N o  concentration estimate was attempted s i nce  the d i stance t o  the poi nt of maximum 
concentration i s  so great that the same stabi l i ty i s  not l i ke ly  to pers i s t  l ong 
enough for the pl ume to travel thi s  far .  

3 .  Due to c l ose  proxi mi ty o f  uni t 1 and uni t 2 the emi s s i ons are treated as 
bei ng generated from one uni t .  
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POllUTANT 

S02 

NOx 

MAX IMUM 
ONE-HOUR 

CONCENTRATION 
(Jjg/m3 ) 

283 . 2  

98 . 9 

TABLE V I I  I 

CUMULATIVE I MPACT FOR NON- I NVERS ION 

CONDITIONS 

W IND 
DI RECT ION 

S 

S 

W I ND SPEED 
(m/sec) 

1 5 . 0  

1 5 . 0  

STAB I L ITY 
CLASS 

C 

C 

D ISTANCE 
TO MAX IMUM ( l ) 

( Km) 

5 . 1 

5 . 1 

( l ) The cumu l ati ve effects were eval uated only  at  receptor s i tes outsi de the 
p l ant boundari es . The di s tance g i ven i s  the di stance from ANG ' s  mai n  s tack .  
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The maximum ground- l evel concentration during i nvers i on breakup 
( fumi gati on )  was approximated us i ng the fol l owi ng equati on (Turner , 1 970 ) : 

where 

XF = 

Q = 

OyF = 

0y = 

H = 

h = 

&l = 

h i = 

OZ = 

u = 

( i )  XF = _.....;Q:L..-_____ _ 

( 2  'IT )  o . 5  
o yF h i u 

estimated maximum fumi gati on concentration ( g/m3 ) ,  

pol l utant emi ss i on rate ( g/sec . ) 

0y + H (m)  
8" 

hori zontal d i s pers i on standard dev i at ion (m )  

h + 6h = effecti ve stack hei ght (m )  
phys i cal  stack he ight  (m )  

p l ume ri se  (m )  

H + 2 0z ( m )  = height of  the base of  the invers ion 

verti ca l  di spers i on standard devi ati on (m)  

mean wind s peed i n  the stabl e l ayer (m/sec . ) 

Equation ( i )  however , cannot be used near the s tack . The nearest downwind 
d i stance wh i ch can be cons idered for an estimate of the max imum fumi gati on 
concentrati on must  be great enough , based on the time requi red , to el imi nate 
the i nvers i on .  Hewson ( 1 945 ) suggested that the time requi red to e l imi nate 
the i nvers i on be estimated by the fol l owing equati on : 

where 

K 

hi 

h 

= 

= 

= 

( i i )  t = h i
2 - h2 

4K 

eddy d iffus i vi ty for heat = 3 m2/sec 4 

height of base of the i nvers ion (m )  

phys i cal  s tack hei ght  (m )  

Therefore , the nearest d i stance at wh i ch equati on ( i )  shou l d  be appl i ed i s : 

( i  i i )  x = Ut = U ( h . 2 
_ h2) , 

4K 
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where x = d i s tance to fum i gation  (m )  
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U = mean  w ind  s peed throug h the s tab l e l ayer 

The p l ume r i se  ( 6 h ) for a bouyant  pl ume i n  ca l m  wi nds i nto s tab l e a i r  
was approxi mated us i ng the formu l a  deri ved by Bri ggs . 

( i v )  = 5 F 0 . 25 tf ( :� -0 . 375 

where 
F = 2 . 45 Vs d2 (Ts - T)  buoyancy fl  ux  

( m4/sec3 ) 
TS 

Vs = stack exi t  vel oci ty ( m/sec ) 

d = s tack ex i t  d i ameter (m )  

Ts = stack exi t  temperature ( KO )  

T = amb i ent  a i r  temperature ( KO )  

g = 9 . 8  grav i t i ona l  accel erati on (m/sec2 ) 

a e  = 

ar 
0 . 035 = vert i ca l  potenti a l  temperature grad i ent ( OK/m) 

Us i ng the prel im inary eng i neeri n g  des i g n data g i ven i n  Tab l e  I I ,  the p l ume 
r i s e  from the ma i n  s tack was ca l cu l ated for 1 m/sec wi nd speed and 650F 
ambi ent  a i r  temperature (Tab l e  I X ) . Due to thei r h i gh heat capac i t i es 
i t  was assumed that the p l umes from the fl ares and the s tart-up i nc i nerator 
cou l d penetrate the s trongest i nvers i ons , and that spec i a l  case of i n
vers i o n  breakup was not appl i cab l e to these sources . 

Equat i on ( i )  approxi mates the maxi mum fumi gati on concentrat i on assumi ng  that 
the i nvers i o n  has been el i mi nated up to the he i ght approximated by the de
fi n i t i on of h i . Vari ous val ues of the vert i ca l  d i spers i on coeffi c i ent ( oz ) 
were then reexami ned ( F i gure 3- 3 ,  Workbook of Atmospher i c  Di spers i on 
E st imates ) to determi ne the acceptabi l i ty of the f i rst  approx imati on . Ca l cu
l ati ons revea l ed that the mi n i mum he i ght of the i nvers i on base , wh i ch was 
h i gh enough  to entrap the p l umes from a l l the s tacks was 60Om. Us i ng 
equat ion ( i i ) , the nearest downwi nd d i s tance wh ich  cou l d  be cons i dered was 
determi ned .  From F i g ure 3-2 from Workbook of Atmospheri c Di spers i on Est imates , 
the hori zontal d i s pers i on coeffi c i ents for the g i ven d i s tances were found 
(Tab l e  V I I I ) .  The rel a ti ve 1 0-mi nute average ground l evel concentrati on 
( X/ Q )  was ca l cu l a ted us i n g  equati on ( i ) .  

. 

As previ ous ly stated , fumi gat i on l asts for b r i ef peri ods , 1 5-mi nutes on the 
average ( Packnett ,  1 973 ) . I t  i s  genera l ly  fo l l owed by neutra l ( Stab i l i ty 
C l ass  D )  or s l i ght ly unstab l e  ( S tab i l i ty C l ass C )  condi t i ons . Therefore , 
the pol l utant concentrat i on for the rema i n i ng 45 mi nutes was assumed to 
9ccur for Stab i l i ty C l ass  C ,  wi th 2 m/sec w i nd speeds . 
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To ca l cu l ate the maximum ground- l evel concentration ( Z=O ,  y=O)  the d i f
fus i on equation accord i ng to Turner ( 1 970) was used . 

( v )  X = Q [0 .  5/aHz) 2] ITa y a Zu e L \ 
The pl ume ri se for a buoyant pl ume under unstabl e condi tions was approxi 
mated us i ng the formu l a  deri ved by Bri ggs . 

or 

where 

( v i  . a )  Ll h = 42A 0 . 75 i f  A <  24 m 3/sec 
u 

( vi . b )  Ll h = 66 . 4A 0 . 60 i f  A > 24 m 3/sec 
u 

A = vsd2 (Ts -T )  = bouyancy parameter m 3/ sec 
TS 

The rema i n i ng terms are as prev ious ly  defi ned . 

For the condi ti ons di scussed above , the rel at i ve 1 0  mi nute average con
contrat ion ( X/Q)  for each source was cal cu l ated ( Tabl e I X ) . Adj ust ing  the 
resu l ts to refl ect the proper time i n terval s and u s i ng t ime-wei ghted 
averages the maximum one-hour concentration for each source was ca l cu l ated 
us i ng the fo l l owi ng equati on . 

where 

= 

= 

= 

= 

= 

= 

one-hour max imum pol l u tant concentration  ( gjm3 ) 

po l l utant emi s s i on rate ( g/sec ) 

t ime correction factor for convert i ng l a-mi nute 
average concentration to 1 5-mi nute average 
concentration 

time correcti on factor for convert i ng one-hour 
average concentration to 45-mi nute average 
concentration 

re l at i ve l a-mi nute average ground- l evel  po l l utant 
concentrati on duri ng fumi gati on 

re l at i ve l a-mi nute average ground- l evel pol l utant 
concentration fol l owing  fum i gation  
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The contr i bution to the ground l evel concentrati on at the receptor 

s i te from the exi s ti ng power p l ant i n  Beu l a h  was determined us i ng s i mi l ar 

procedures , and the eng i neeri ng data presented i n  Tabl e  I I I .  I t  was ass umed 

( a l though i t  i s  h i gh ly unl i ke ly )  that the wind  d i recti on was such that the 

center1 i nes of the p l umes from a l l the sources the (proposed ANG s tack,  Bas i n  

E l ectri c s tacks and the fi ve s tacks a t  MDU ' s  Beu l ah fac i l i ty )  were i n  l i ne 

at the time fumi gati on occurred . The cumu l ati ve maximum estimated one-hour 

concentrati on for su l fur d i ox i de and ni trogen d iox i de and the contri bution 

from each source are summari zed in Tab l e I X .  

P l ume Trapping 

As prev ious ly  mentioned , under certa i n  meteoro l og i ca l  condi ti ons  

p l ume trappi ng may occur .  I n  thi s  parti cu l ar reg i on i t  i s  unl i ke ly  that 

l imi ted mi x i ng woul d  occur duri ng extremely unstabl e condi ti ons ( Stab i 1 i.ty 

C l ass A )  s i nce such condi ti ons are genera l ly  assoc i ated w i th s trong i ncomi ng 

so l ar radi ation .  To i nsure that the  p l ume woul d  be trapped beneath the 
\ 

i nvers i on " l i d " , the hei ght of the " l i d "  was chosen to be just  above the 

effecti ve s tack  he ight .  The  maximum ground- l evel concentrati on resu l ti ng from 

p l ume trappi ng was approximated us i ng d i ffus ion equati on accord ing  to 

Turner ,  1 970 : 

( vi i i )  

where 

X 

L 

= Q 
(�2�1 1�)�o-.�s-a-yL�u---

= height of the base of the i nversi on 

The rema in ing  terms are as  previous ly  defined . 

The maximum ground- l evel concentrati on occurs at twi ce the d i stance 

( 2x )  where the p l ume i s  assumed to have a Gauss i an d i s tri buti on whi ch occurs 

when a Z =0 . 47L .  I t  was assumed that the worse case wou l d  occurred for 

Stab i l i ty Cl ass  B under l ow wi nd s peeds ( 1 . 0m/sec ) .  Under these condit ions  

the  maximum effective stack he ight  was 2425 meters . The height  of the s tab l e 

l ayer was assumed to be 2400 meters . The resu l ts are s ummari zed in  Tabl e  X .  
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TABLE  I X :  PARAMETERS FOR DETERMIN ING MAX IMUM ONE-HOUR GROUND LEVEL 
CONCENTRATION DUR ING AN INVERS ION BREAKUP 

I .  I nvers i on Break-up :  

Cal cu l ated Parameters 

Predi cted Pl ume R i se  (m )  
Adjusted Effect ive Stack Hei ght (m )*  
Di stance to nearest receptor ( Km) 
oy (m) 
0YF (m )  
X ( sec/m3 ) Q 

Stabi l i ty C l ass  F 
1 . 0 m/sec . wi nds peed 
650F ambi ent temperature 
h i  = 600 meters 

ANG Bas i n  

333 . 8  288 . 2  
434 . 3  449 . 7  

30 . 0  27 . 8  
730 680 

784 . 3  736 . 2  
0 . 848 x 1 0-6  0 . 903 x 1 0-6  

I I .  Condi ti on Immediate ly  After Invers i on Break-up : Stab i l i ty C l as s  C 
2 . 0 m/sec wi nds peed 
650F amb i ent temperature 

Ca l cu l ated Parameters 

Predi cted Pl ume R i se  (m)  
Adjusted Effective Stack Hei ght (m ) *  
Di stance to the receptor ( Km) 
oy C (m) 
o z  C (m)  
X ( s ec/m3) Q 

ANG 

1 062 . 4  
1 1 63 . 0  
:; 30 . 0  
2200 . 0  
1 350 . 0  
0 . 037 x 1 0-6 

I I I .  Estimated Max imum One-Hour Ground-Level Concentrati on 
Dur i ng An I nvers i on Break-up :  

Bas i n  

747 . 0  
908 . 6  
2 7 . 8  

2050 . 0  
1 300 . 0  
0 . 047 

POLLUTANT 
MAXIMUM EST IMATED CONCENTRAT ION 

JJ9/m3 

x 1 0-6 

ANG BAS I N  COMB I NED --

S02 1 52 . 8 328 . 5  

CO 1 0 . 9  

NOx 32 . 5  1 36 . 9 

* Adjus ted to refl ect the d i fference i n  el evation between the 
surroundi ng terrai n  ( 2000 ft . ) and the pl ant s i te ( 1 930 ft . ) .  
H = hp  + 6 h - 70 ' ( 0 . 3048 ft . /m)  
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TABLE X .  PARAMETER FOR DETERMIN ING MAXIMU�1 ONE-HOUR GROUND 
LEVEL CONCENTRATION DURING PLUME TRAPP ING 

Pl ume Trappi ng Stabi l i ty C l ass B 
1 . 0 mlsec wi ndspeed 
650F amb i ent  temperature 
L = 2300 meters 

Cal cul ated Parameters 

Adj usted Effecti ve Stack Height (m ) l 
a z (m )  

ANG 

2249 . 8  
1 081 . 0  

8 . 0  
1 6 . 0  

BAS IN  

1 655 . 7  

x L ( km ) 2 
2xL ( km)  
a y (m )  2 
X ( sec/m3 ) 3 
Q 

1 800 . 0  
0 . 096x1 0-6  

Concentration Estimates 4 

S02 (}-Ig/m3 ) 

NOx (Jjg/m3 ) 

CO 

ANG 

29 . 6  

6 . 0  

0 . 7  

BAS I N  

62 . 6  

26 . 1  

( 1 ) Adj usted to refl ect the d i fference i n  el evation 
between the surroundi ng terra i n  and the p l ant s i te .  

( 2 )  Obta i ned from Fi gure 3-2 and 3-3 ,  Turner ' s  Workbook .  

( 3 )  Appl i cabl e for both proposed source s .  

( 4 )  Adj usted to refl ect one hour averagi ng t ime .  
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Federa l amb i ent  a i r  standards  for s u l fur  d i ox i de and hydrocarbons 

and the s i gn i fi cant deteri orati on regu l at i ons  for s u l fur  d i ox i de a re based on 

a three-hour averag i ng  peri od . U s i ng  the output from the PTMAX program , the 

h i ghest one-hour concentrati ons were determi ned and the concentrat i on adj usted 

to refl ect the proper t ime i nterva l . The t ime correcti on formu l a  supp l i ed 

by the North Dakota State Hea l th Department was used . The maxi mum three-hour 

concentrati on for s u l fur  d i ox i de and  hydroca rbons are summar i zed in Tabl e XI  

and Tab l e  XI I  respecti vely.  

3 .  24-Hour Standards 

There a re both Federal and State 24- hour standards for s u l fur  d i ox i de 

and tota l s uspended parti cu l ates . To compute maximum the 24- hour concentrati on ,  

the maxi mum one hour concentration  occurring  during  s l i ght ly  uns tab l e  con d i t i ons  

( Stab i l i ty C l ass  C )  was used .  The PTMAX program was  us ed to  estimate the 

maximum ground- l evel concentrat i on attributab l e to s tati onary sources . The 

es timated max imum 24- hour g round l evel S02 and  TSP concentrat i on resu l t i n g  from 

these sources a re summari zed i n  Tab l e  X I I I  and Tab l e  X IV , res pecti ve ly .  The 

TSP attri b uted to the fug i t i ve dust emi ss i ons from the mi n i ng  operat i ons  were 

eva l uated us i ng the procedure to eva l uate area sources as descri bed i n  Secti on C .  

The res u l ts o f  these computati ons are s ummari zed i n  Tab l e  XV . 

Annua l  Concentrati ons 

There a re State and Federa l annual amb i ent  a i r  standards for s u l fur  

d i ox i de ,  n i trogen d i ox i de and  tota l suspended part i cu l ates . The annua l  estimates 

for the proposed sources were determi ned by m�l ti p lYi ng the 24- hour concentra

t i on by 1 0%* . The maxi mum annual  concentrati on resu l t i ng  from the cumu l at i ve 

effect of the exi st ing  and proposed sources l i sted i n  Tab l e  I I I  were determi ned 

u s i ng EPA l s  COM program. The cumu l ati ve concentrat ion from these sources at a 

* The max imum pers i s tent annual  w ind  d i recti on i s  1 0% ( from B i smarck 
5-year averages ) .  
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TABLE  XI  ESTIMATED MAX IMUM THREE-HOUR( l )  S02 CONCENTRATION 

DI STANCE TO 
MAXIMUM THE POI NT OF 

SOURCE CONCENTRATION STAB I L ITY CLASS WIND  SPEED MAX IMUM 
CUg/m3) (m/sec) ( Km) 

EOl O 66 . 1 C 1 5 . 0  3 . 2  

E020 ( A  or B )  1 7 . 7  C 1 5 . 0  8 . 6  

E20l 29 . 7  C 1 5 . 0  

E207 ( 3 )  293 . 0  D 20 . 0  

Bas i n  ( Un i t #1 or #2 ) 1 27 . 6  C 1 0 . 0  

Cumul ati ve ( 2 )  1 72 . 7  C 1 2 . 0  

( 1  ) 

( 2  ) 

( 3 )  

The concentration  deri ved from the PTMAX program were adjusted to refl ect 
three-hour averagi ng times . The formu l as suppl i ed by the North Dakota 
State Heal th Department were used to deri ve the t ime correcti on factors . 

The cumul ati ve effects were eval uated only at receptor s i tes outs i de 
of the pl ant boundari es . The d i s tance gi ven i s  the d i stance from 
ANG ' s  mai n  s tack .  

Based on maximum emi s s i ons duri ng upset  cond i ti ons . 

2 . 1  

0 . 8  

4 . 1  

5 .  1 
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TABLE X I I  

SOURCE 

E01 0 

EST IMATED MAX IMUM THREE-HOUR( l ) HYDROCARBON CONCENTRATION 

MAXIMUM 
CONCENTRATION 

(pg/m3) 

4 . 9 

STABI L ITY CLASS 

D 

WIND SPEED 
(m/sec) 

20 . 0  

DISTANCE TO 
THE POI NT OF 
MAXIMUM [Kin) 

9 . 6  

( 1 ) The concentrat ion deri ved from the PTMAX program were adjusted to refl ect 
three-hour averagi ng t imes . The formu l as s uppl i ed by the North Dakota 
State Hea l th Department were used to deri ve the time correcti on factors . 
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SOURCE 

E0 1 0  

E201 

E207 ( 4 ) 

Bas i n  ( Both Uni ts ) ( 2 )  

Cumu l ative ( 3 )  
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TABLE X I I  I 

ESTIMATED MAXI MUM 24 - HOUR ( 1 )  
S02 CONCENTRATION 

MAXIMUM 
CONCENTRATI ON 

(ug/m 3) 
26 . 0  

1 1 . 6  

2 1 . 4  

50 . 2  

67 . 8  

DI STANCE TO THE 
POINT OF MAXIMUM 

(Km) 

3 .  1 

2 . 1 

0 . 5  

4 . 1 

3 . 3  

( 1 )  The concentrati ons deri ved from the PTMAX program were adjusted 
to refl ect 24- hour averagi ng time . The formul as suppl i ed by the 
North Dakota State Heal th Department were used to deri ve the time 
correction factors . 

( 2 )  Due to the c l ose  proximi ty of uni t 1 o r  uni t 2 the emi s s i ons are 
created as bei ng generated from on uni t .  

( 3 )  The cumu l ati ve effects were eval uated only a t  receptor s i tes 
outs i de of the p l ant boundari es . The d i stance g i ven i s  the 
di stance from ANG ' s  mai n  s tack .  

( 4 )  Based o n  normal operations . 
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TABLE X I V  

ESTIMATED MAX IMUM 24  - HOUR ( 1 )  TOTAL 
SUSPENDED PARTICULATE CONCENTRAT ION 
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MAXIMUM DI STANCE TO THE POINT 
CONCENTRATION OF MAX IMUM 

SOURCr (EJ9/m3 ) ( Km) 

E01 0  0 . 82 3 . 1  

E 1 0 l  ( 2 )  1 5. 48 0 . 1 9  

E1 02 1 9 . 23 0 . 1 7  

E1 03  1 6 . 31 0 . 20 

E 1 04 1 7 . 36 0 . 1 7  

E1 0 5  8 . 06 0 . 1 9  

E1 06 6 . 2 5  0 . 1 8  

E 1 07 2 7 . 50 0 . 1 9  

E1 08 1 9 . 22 0 . 1 7  

El l O  7 . 6 1 0 . 1 8  

E600 7 . 1 5  0 . 1 7  

Bas i n  ( Both Uni ts )  4 . 1 8  4 .  1 

Cumu l ati ve ( 3 ) 23 . 60 3 . 3  

( 1 ) The concentrati on deri ved from the PTMAX program 
were adjusted to refl ect 24-hour averagi ng times . 

(2 ) Stack hei ghts for sources E1 0 l -E l l O  were not 
adjusted to refl ect the d i fference i n  the terra i n  
s i nce the d i stance to the poi nt o f  max imum i s  
sti l l  wi th i n  the trench . 

( 3 )  The cumul ati ve effects were eva l uated only at 
receptor s i tes outs ide  of the pl ant boundar ies . 
The d i stance g i ven i s  the d i stance from ANG ' s  
ma i n  stack .  
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TABLE XV 

ESTIMATED GROUND LEVEL TSP CONCENTRATION 
FROM THE MIN ING OPERATIONS 

Di spersi on Parameters 
Di s tance From The 

�---- - - -
Maximum 24-Hour 

Mi ne  S i te X t X F ( 1 )  (1 Z (1 y X / Q  Concentrat ion ( 2 ) 
(M;l es ) __ _ _(Kml (Km) (m) (m) ( sec/m3) (P9/m3) 

0 . 5 

1 . 0 

1 . 5 

2 . 0  

0 . 8  

1 . 6 

2 . 4  

3 . 2  

1 . 3  

2 .  1 

2 . 9  

3 . 7  

50 

90  

1 30 

1 70 

1 30 

21 0 

280 

340 

7 . 0x 1 0-6  

2 . 4x1 0-6  

1 .  3x1 0- 6  

0 . 8x1 0-6  

( 1 ) The s i ze of the emi s s i on gri d was assumed to be 1 5 . 5  acres ( s=250 m ) , 
(1 yo = 58. 4 ,  xy= 0 . 53 .  

( 2 ) The estimated ground- l evel concentrati on was based on Stabi l i ty C l a s s  C ,  
7 . 0  m/sec wi nd  speeds . The emi s s i on rate from each mine s i te was 
ca l cu l ated to be approximately  8 . 5 grams/sec . The emi s s i on rate was 
ca l cu l ated based on an emi ss i on factor of 4 . 6  tons/acre , whi ch was 
devel oped from a survey of one of Consol i dated Coal ' s  m ines i n  
Stanton .  ( Pedco Envi ronmental I nc . ) 1 6% o f  these emi s s i on were 
attri buted to haul road traffi c .  Under ANG ' s  mi n i ng p l ans a total 
of 500 acres/year wi l l  be i ni ti a l ly  mi ned at three of the four 
mine  s i tes . Based on the emi s s i on factor devel oped from the survey , 
3 . 4  tons/day of fug i ti ve dust  emi s s i on wil l be created at e,ach 
mi ne s i te .  To cal cu l ate the tota l  suspended parti cul ate emi s s i on 
rate i t  was assumed that 60% of the fug i ti ve dust emi s s i ons  are 
when the suspended parti cu l ate s i ze range and that only 40% of 
these parti c l es wi l l  be carri ed i n  suspens i on .  

1 4  

5 

3 

2 
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receptor s i te wh i ch coi nci ded wi th the maximum estimated ground- l evel 

concentration resu l t i ng from the proposed proj ect was determi ned .  The 

meteorol ogi ca l  i nput was s uppl i ed from Day/Night STAR program and the l O-year 

meteoro l og i ca l  data tapes for Bi smarck , North Da kota , obta i ned from the 

Nati ona l  C l imato l og i ca l  Center. The i n put  data used in CDM is s ummari zed 

i n  Tab l e  XV I .  The cumu l ati ve max imum annual s u l fur d i ox ide ,  n i trogen d i oxi de 

and tota l sus �ended parti cul ates concentrations  and the contri but ion from the 

exi s ting sources and from each proposed source are summari zed i n  Tab l e  XV I I .  

Summary of Resu l ts 

The maximum ground- l evel pol l utant concentration esti�ates are 

summarized i n  Tabl e  XV I I  a l ong wi th the appl i cab l e  Federa l ·and North Dakota 

amb i ent a i r  standards . ·  

Based upon the estimated concentrati ons obta i ned through d i spers i on 

mode l ing and us i ng prel imi nary eng i neer i ng i nformation , i t  was determined that 

the combi ned project wi l l  meet a l l appl i cabl e North Dakota and Federal am� i ent 

a i r  standards for s u l fur  d i ox i de ,  n i trogen d i oxtde , hydrocarbon , carbon 

monox i de and total s us pended parti cu l ates , i n c l ud i ng s i gn i fi cant deteri orat i on 

C l ass I I  standards for s u l fur d i ox ides and C l ass I I  for total suspended 

particu l ates . 
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TABLE XVI . SUMMARIZAT ION OF THE INPUT DATA USED IN  CDM 

Meteorol og i ca l  Data 

Average afternoon mix ing  hei ght 
Nocturna l mi xing  hei ght 
Amb i ent a i r  temperature 
Decay Rate of S02 
Decay Rate of N02 

Source Emi s s i on Data 

1 488 meters 
359 meters 

5 . 67oC 
24 hours 
24 hours 

( 1 )  
( 1 ) 

Data presented in  Tab l e  I I  was used i n  the program , wi th except ion of 
stack gas temperature wh i ch were converted to degrees cent igrade . 

To adequately cover the area of concern , a 60 mi l e  by 60 mi l e  grid , 
wi th one mi l e  spac i ngs was used.  Si nce the preci se l ocat ions  of the exi sting 
power p l ants were not avai l ab l e at the t ime the cal cul at ions were performed , 
the fol l owi ng gri d l ocati ons were assumed : 

Gri d  Locati on 
Pl ant Name X Y --

Montana - Dakota 1 3 . 0  1 9 . 7  
Uti l i ti es ,  Beu l ah ,  North Dakota 

Le1 ands 0 1 ds Power P l ant 33 . 5  2 1 . 2  
Stanton , North Dakota 

Mi l ton R .  Young Power P l ant 38 . 2  49 . 0  
Center ,  North Dakota 

Un i ted Power Assoc iat ion 32 . 0  20 . 0  
Stanton , North Dakota 

Coal Creek Station 43 . 5  27 . 0  
Underwood , North Dakota 

ANG Coal Gas i fi cat ion 1 1 . 0  24 . 0  
Pl ant ,  Beu l ah ( 2 )  

( 1 ) The rates of decay for S02 and N02 are dependent upon meteorol ogi ca l  
factors such  as temperature and rel at ive humi d i ty ,  and the  presence 
of others gases i n  the atmosphere . Al though the hal f l i fe of SO� 
and N02 i s  frequently referenced as 3 hours and 9 hours , respectl ve1 y ,  
a 24- hour hal f l i ve was chosen t o  s imu l ate the "worse case" condi ti ons . 

(2 ) Emi s s i on data not cons idered i n  predi cti ng cumu l ati ve impact i n  CDM 
programs . 
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TABLE XVI I MAXIMUM GROUND-LEVEL POLLUTANT CONCENTRATION 
(Al l Val ues in Micrograms per Cubic Meter Unl es s  Indicated) 

ESTI�TED MAXIMUM CONCENTRATION ( 1 )  
EXISTING AVERAGING ANG 8AS IN COMBINED ASSOCIATED COMBINEO POINT POLLUTANT PERIOD MAIN STACK STACKS PROJECT GROWTH ( 3) IMPACT SOURCES (3) TOTAL 

SOz I -hour 
fumi gation 1 52 . 8  328. 5 481 . 3  481 . 3  6 . 0  487 . 3  

non- i nvers i on 1 08 . 4  209.0 283 . 2  4. 3 287 . 5 2 . 0  289 . 5  
3-hour 66. 1  1 2 7 . 6  1 72 . 7  1 . 1  1 7 3 . 8  4 . 0  1 77 . 8  

24-hour 26. 0  50 . 2  67 . 8  0 . 4  68 . 2  3 . 0  71 . 2  
Annual 2 . 4  ( 1 1 ) 5. 2  6. 7 6. 7 2 . 3  9 . 0  

N02 I -hour 
fumigation 32 . 5  1 36 . 9  1 69 . 4  169.4 3.0 1 72 . 4  

non- i nvers ion 21 . 6  1 04 . 1  98. 9  7 . 3  1 06 . 2  1 . 0  1 0 7 . 2  
Annual 0. 5 2 . 1  2 . 9  0. 7 3 . 6  1 . 5 5. 1  

TSP 24-hour 0 . 8  4 . 2  23.6 2 . 5 26. 1  8.0 34. 1 
Annual 0 . 1  0 . 4  2 . 4  . 3  2 . 7  0.8 3 . 5 

CO 
(mg/1II3) I-hour 

flllligation 0. 1 0 . 1  0 . 1  � eo InfonMtion non-i nvers ion 0. 1 :0 ... 0 . 1  0 . 1  
� ... .. o �  

8-hour c: _  0 .. ... > oS -0: 
HC 3-hour 1 . 6 0. 5 2 . 1  

Negl fgible 

( 1 )  Based on 8ri ggs pl \111e rise equations . 

(2 ) Includes the emi ss ion from the mi ning area. 

( 3) 

( 4) 

( 5) 

( 6)  

( 7 )  

(8)  

(g ) 

( 1 0 )  

( 1 1  ) 

The estimated concentration from these sources were determined 
at a receptor s i te which coi nc ided wi th the maximum estimated 
concentration from the proposed project . 

Maximum concentration. 

Maximum concentration not to be exceeded more than once per year. 

Maxi mum al l owabl e i ncremental i ncrease . 
Maximum annual ari thmetic mean. 

Maximum a l l owabl e i ncrease over annual basel ine a i r  qual i ty .  

Maximum concentrations not t o  b e  exceeded over a o f  the t i me  i n  
any three IIIonth period. 

Maximum annual geometri c lIIean .  

Ooes not incl ude the emiss ions f rom  the shift catalyst regeneration uni t .  
s i nce the operation o f  the uni t  wi l l  be i ntermittent. 

not 

Ava i l able 

NORTH DAKOTA NATIONAL STANDARDS 
AMBIENT AIR AMBIENT A I R  

STANDARDS PRIMARY SECONDARY 

i i�  (4 ) 

1 300 ( 5 )  

260 ( 4 ) 365 ( 5) 

60 ( 7 ) 80 ( 7 )  

200 ( g ) 

1 00( 7 ) 1 00( 7 ) 1 00 ( 7 ) 

1 50 ( 5 ) 260 ( 5) 160( 5) 

60 ( 1 0 ) 75( 10) 60( 10) 

40 ( 5 )  40 ( 5) 40( 5) 

10 ( 5 ) 1 0 ( 5 ) 1 0 ( 5) 

160 ( 5) 1 60 ( 5) 1 60 ( 5 ) 

FEDERAL & STATE 
DETERI ORATION 
CLASS I I  

700( 6) 

100(6 )  

1 5 ( 8) 

30( 6) 

1 0 ( 8) 

il9 �  � �  
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TABLE XV I I I  

ESTIMATED A IR  EMISS ION RESULT I NG FROM 
ASSOC IATED RES I DENTIAL GROWTH 

PROJECTED NUMBER OF EST IMATED EMI SS IONS FROM 
HOUS I NG UN ITS THE REQU I RED  HOUS I NG 
REQU I RED  DUR I NG P EAK  ( l b . /hr .  ) 

C ITY EMPLOYMENT S02 N02 TSP CO HC  

Beu l ah 377 2 . 1 0  3 . 55 2 . 96 1 .  98 0 . 89 

Hazen 354 1 .  97 3 . 34 2 . 78 1 .  39 0 . 83 

Gol den Val l ey 44 0 . 25 0 . 42 0 . 35 0 . 1 7  0 . 1 0  

P i ck C i ty 1 1  0 . 06 1 . 08 0 . 09 0 . 45 0 . 54 

Stanton 1 00 0 . 56 0 . 95 0 . 79 0 . 39 0 . 47 

Zap 78 0 . 43 0 . 73 0 . 61 0 . 30 0 . 36 

Center 55 0 . 3 1 0 . 52 0 . 43 0 . 2 1 0 . 26 

Dodge 1 1  0 . 06 1 . 08 0 . 09 0 . 45 0 . 54 

Ha 1 1  i day 78 0 . 43 0 . 73 0 . 61 0 . 30 0 . 36 

Cons tructi on Camp 334 1 .  9 1  0 . 49 1 .  9 1  0 . 1 9  

( 1 ) Source Addendum B (ANR- Ba s i n  Joi n t  Project )  to the 
Envi ronmenta l Impact Report North Dakota 
Gas i fi cat ion Project for ANG Coal Gas i fi cati on Company 
May , 1 97 6 ,  page B-20 . 

( 2 )  Emi s s i on rates are based on EPA Emi s s i on factors ( EPA , 1 970 ) . I t  was 
ass umed that  the furnace for the average res i denti a l  home was 
1 1 0 , 000 BTU/hr . ,  o i l burn i ng un i t  and the furnace for mobi l e  un i t  i n  the 
con structi on camp were propane-fi red , 75 , 000 BTU . / h r .  un i ts .  
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E .  Estimates o f  Ambi ent Ai r Qual i ty Deterioration  Due to 
Assoc i ated Growth 

The ambi ent a i r  qual i ty deterioration  resul t i ng from the growth 

of the res i dentia l  commun i t i es associ ated wi th the constructi on and 

operation  of the proposed pl ant was estimated us i ng the procedures , 

as descri bed i n  Section C ,  to eval uate the impact of a i r  emi s s i ons from 

area sources . 

For the purpose of these ca l cu l at ions i t  was ass umed that the 

majori ty of emi ss i ons resu l t i ng from the associ ated growth wou l d come from 

new res i denti a l  dwel l i ngs . The effect on the amb i ent  a i r  qual i ty res u l t i ng 

from an i ncrease i n  automobi l e  traffi c  was assumed to be neg l i g i b l e ,  s i nce 

the work force wi l l  res i de i n  several s urroundi ng commuh i t i es and traffi c to 

and from work wi ll not be h i gh ly  concentrated . 

The pred i cted i ncrease i n  the number of res i denti a l  dwel l i ngs and 

the i r  l ocat i on duri ng peak p l ant empl oyment peri od is s ummari zed i n  

Tab 1 e XVI I I .  

were made . 

To eval uate the impact on the a i r  qua l i ty the fol l ow i ng assumptions 

1 . )  Al l new res i dent ia l  dwe l l i ngs wi l l  be l ocal i zed i n  
one area of the commun i ty and each new res i dence 
( hous e )  occup i es a quarter acre l ot .  The s i ze of 
the area gri d source were computed based on th i s  
assumpti on . 

2 . ) The emi s s i on s  l i sted i n  Tabl e XV I I I  are conti nuous , and 
un i form over the grids and 

3 . ) The effecti ve stack hei ght for each dwel l i ng i s  
20 feet . 

Al l estimates of maximum ground- l evel concentrati ons were ca l cul ated 

for neutral  s tabi l i ty condi t i ons ( Stab i l i ty C l ass  D )  wi th moderate wi nds 

(7 m/sec ) . The resu l ts of the computati ons are summari zed i n  Tabl e X I X .  

As i ndi cated i n  the tabl e the impac� wh i ch i s  negl i g i b l e ,  wi l l  b e  very 

l ocal i zed . 
1-36 
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TABLE X I X  ESTIMATED AMB IENT AIR  QUAL ITY DETERIORATION DUE 10 ASSOCIATED GROWTH 
OF THE RESI DENTIAL COMMUNITIES I N  BEUlAH L __ _ 

POLLUTANT AVERAGING MAXIMUM CONCENTRATION NORTH DAKOTA NATIONAL STANDARDS 
AMBI ENT AIR STANDARDS AMB IENT AIR PERIOD CONCENTRATION 1 

12 1 12 PRIMARY SECONDARY 

l - hour 4 . 3  1 . 9 7 1 5 3 

1 300 4 3-hour 1 . 1  0 . 6  
260 3 365 4 

S02 (ug/m3 ) 

NOx ( ug/1I'3) 

CO (mg/m3 ) 

24-hour 

l - hour 

l - hour 
8-hour 

0 . 4  0 . 2  

7 . 3  3 . 2  

Ne91 i gible 

200 6 

40 4 
1 0 4 40 4 

10 4 40 4 
1 0 4 

HC (ug/m3 ) 3- hour 0 . 5  0 . 3  1 60
4 

160 4 1 60 4 

2 .  

3. 

4 .  

5.  

6.  

(6 to 9 a . m. ) 

TSP ( u9/m3 ) 24-hour 0 . 5  0 . 3  1 50 4 260 

2.  One hour estimates are based on : Stabi l i ty C l ass F :  2 . 0  m/sec wind speed: S=0. 804 Km: aye · 1 86 :  Xl • 6 . 5  Km 
[Fi gure 3 . 2  (Turner ) ]  and the emi s s i on rates in Tabl e  XVI I I  therefore : 

x ( Km) 
x + Xy (Km) 

a z (m)  
a y (m) 
x/Q ( sec 

ii13) 

I I  
1 . 61 3:22 
8. 1 1  9 . 72 

1 9  27 
2� 3m 

6. 4 x 10-6 1 5 . 9  x 1 0-6 

al l other estimates are based on : Stabi l i ty Class 0; 7 . 0  m/sec wi nd  speed Ss 0 . 804 Km; aye • 186:  Xl . 3 . 0  
[Fi gure 3 . 2  (Turner ) ]  a n d  the emi s s i on rates i n  Table  XVI I I  therefore: 

I I  
x ( KIn) 1 .61 3.22 
x + xy (Km)  

a z ( m )  
4 . 61  6 . 22 

44 67 
ay (m) 260 320 
x/Q (sec 

iii3T 4 . 0  x 1 0-6 

I .  Max imum ground l evel concentration 1 mi l e  downwi nd o f  the community .  

I I .  Maximum ground l evel concentrati on 2 mi l e  downwi nd o f  the commun i ty .  

Maximum concentration 

Maximum concentrati on not to be exceeded more than one per year. 

Maximum a l l owab l e  i ncrease over the basel ine ai r qual i ty not to be exceeded 
more than once per year.  

Max i mum concentration not be be exceeded over I t  of the time i n  any three 
month period. 

2 . 1  x 1 0-6 

7 .  The a i r  qua l i ty deterioration d u e  t o  the growth of other communi ties 
l i sted in Tab l e  XV I I I  woul d  be l es s .  

1 50 

FEDERAL AND STATE 
S IGNIFICANT DETERIORATION 

CLASS I I  

N o  c la�i fi cati on 
700 
1 00 5 

No cl ass i fi cation 

No cl assi fi cati on 
No c las s i fi cati on 

No c lass ifi cation 

30 .0  
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V G L E VEL 2 1  J E T D A T E  = 7 6 2 0 2  1 1 / 2 8 / 4 7  

c 
C 
C 
C 
C 
C 
C 
C 
C 
c 
r. 
r. 
C 
c 
C 
C 

H C 
I C \..oJ 

co 
C 
C 

C 

C 
C 
C 

C 

C 

1 0  

2 0  

S U A R O U T I N E  J E T  ( H F .  D E L H X , H P , V S ,  D ,  T � ,  T ,  U ,  K S T , D T HD Z ) 

\ 

J E T P L U � f.  F O R M I J L A S  A C C O R D I NG T O  E P A ' S  ' G U I DE L I N E S  F O R  A I R  
Q U A L I T Y  M A I N T E N A N C E  P L A N N I N G A N D  A N A L Y S I S "  V O L  1 0 1  1 9 7 4 , P 2 5  

O U T P U T  V A R I A � L E S A R E  i 
HF E F F F. C T I V E S T A CK H E I GH T  

O E L H X  

I N P U T  
H P  
V S  
o 
T S  
T 
U 
K S T  
O T H O Z  

P L U � E  R I S E F O R  S P E C I F I E D S T A B I L I T Y  C O N D I T IO N  

V A R  l A A L E 'S  A R E  
P H Y S I C A L  S T A C �  .HE I G H T  
S T A C K G A S  E X I T  V E L O C I T t  
S T A C K  D I � M E T E R  . 
S T A C K  G A S  E X I T  T E � P E R A T U R E  
A M B I E N T  T E � P E R 4 T U R E  
w I rx n  S P E E O  
S T A B I L I T � C O ND IT I O N • 

P O T E � T I A L .  T E M P E R A T U R E  L A P SE R A T E  

R I S E I �  U S E D  I N T E R N A L L Y  F O R  T H E  P L UM E  R I S E .  

G O  T O  ( 1 0 , 1 0 ,  1 0 ,  1 0 ,  2 0 , 2 0 ,  2 0 ) , K S T  
G O  T O  2 0  

C A L C U L A T E P L U � f  R I � E  F O R  U N S T A B L E  A N D  N E U T R A L  C O N O I T I O N S � 
D E L H X  = 3 . 0  � V S  � n 1 U 
G O  T O  5 0  

C A L C UL A T E  P L U "' E  R I c:;,E. F O R  S.T A B L E  C O N O l T I O N S . I F  W I N D S P E E D S  A R E  
L E S S T H A N  1 M / S E C U S E  F O R M U L A F O R  L I M I T I N G C A S E  O F  C A L M  O R  N E A R  
C I\ L M  C O N D I T I O l\ S  
O T H O Z  = 0 . 0 3 5  

I F  K S T  = 5 T H E N  D T H O Z  � 0 . 0 2 ' . I F  K S T  = 6 T H E N  D T HO l  = 0 . 0 3 5  

I F ( K S T . E (J • 5 )  0 T H O  1 = O .  0 2 

I F  ( U  . G T .  1 . )  G O  T O  3 0  

D E L H l  = 4 0 « T  0 V 0 D )  * *  2 . 0  1 ( 3 9 . 2 * T S  * O T HD l » * .  0 . 25 

G O  T O  5 0  

3 0  O E L H X  = 0 . 9 4 5 * « T * 0  3 * V S  * *  4 * 0 * *  4 )  1 ( T 5 * *  2 * U * .  2 * 
X 9 . 8  * O T H O Z » O �  0 . 1 6 6 7  

D E T E R M I N E  T H E  E F F E C T I V E S T A C K  HE I G H T  
5 0  H F  = O E L H X  • � P  

R E T U R N  
E N D  

0 0 0 1 0 0  

0 0 0 1 1 0 

0 0 0 1 2 0 

0 0 0 1 3 0 

0 0 0 1 4 0  

0 0 0 1 5 0 

0 0 0 1 6 0 

0 0 0 1 7 0  

0 0 0 1 8 0 

0 0 0 1 9 0 

0 0 0 2 0 0  

0 0 0 7 1. 0  

0 0 0 7 2 0  

0 0 0 2 3 0  

0 0 0 2 4 0  

0 0 0 2 � 0  

0 0 0 2 h /')  

0 0 /') 2 7 1)  

O O /,) � R O  

0 0 0 2 9 0  

0 0 0 1 0 0  

0 0 0 1 1 0  

0 0 0 3 2 0  

0 0 0 3 ) 0  

0 0 0 3 4 0  

0 r) 0 3 S 0  

0 0 0 3 1) 0  

0 0 0 ) 7'] 

0 0 0 3 � 0  

0 0 0 3 9 0  

0 0 0 3 Y 1  

0 0 0 3 Q 2  

0 0 0 3 9 3  

0 0 0 3 9 4  

0 0 0 4 1 0 

0 0 0 4 2 0 

0 0 0 4 3 0 

0 0 0 4 4 0  

0 0 0 4 5 0 

0 0 0 4 6 0  

0 0 0 4 7 0 
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Advisory Counci I on 
Historic Preservation 
1522 K Street N.W. 
Washington. D.C. 20005 

Hr. Donald D. And .. rson 
Acting Commissioner 
Bureau of ReclaDU tion 
U .  S .  Department of the Interior 
Washington, D.  C. 20240

' 

Dear Hr. Anclersoli: 

April 6, 1977 

This is in �spon'Je to your request of March 22, 1977 for comments 
on the draft env1::onmental s tatement for the A:"G Coal Gasification 

. Company , North D�kota . The Council has reviewed the s tatement and 
notes tha � thc undertaking will affect uumerous archeological and 
historical resources that may be eligible for inclus ion in the 
National Register of Historic Places . 

Pursuant to Section 106 of the Nat ional Historic Preservation Act 
of 1966, (16 U . S . C .  470f , as amended , 90 Stat. 1320) ��deral agencies 
mus t ,  prior to the approval of the e;q;eii�!ture of any)'ea i'ral funds 
on an undertaking: or prior to the granting of a"1y license , permit 
or other approva} for an undertaking, af ford th� Council an opportunity 
to comment on the effect of the undertaking upon properties included 
in or eligible for inclus ion in the Nation2l Re�ister of Historic 
Places. For your convenience , a copy of the COJncil ' s  "Proced'Jres for 
the Protection of Historic and Cultural Properties" (36 C . F . R .  Part 
800) is enclosed. 

Until the require'Dents of Section 106 are met , the Council considers 
the draft enviro,,"len tal statement to be incomplete in its treatment of 
historica l ,  arche'.logical, architectural and cultural resources . To 
remedy this defictency, the Council will provide subs tantive comments 
on the undertakin;: ' s effect on the previously mentioned properties 
through the Secti�n 106 process . Please contact Brit Allan Storey 
of the Council ' s  r.c:-nver staff at (303) 234-4946, an ITS number ,  to 
assist you in completing this process as exped itiously as possible. 

c.� 
Assistant Director , Office 

of Review and Compliance 
Enclosure 

Tb" C .. lIlf.dl l, .1I 11;J� f;rrcJ,.' " .. it of I"� r-.U'l�.II'il Rr_"rl, ,,' ,s.- r.,J_ .. 1 r.� .. ___ "'" ,..'-.... ,,! f ..... 1'- " ,1 -, 

/:2. ..5. 3 
United States Department of thc Intcrior 

BUREAU OF RECLAMATION 
WASHINGTON. D.C. 2024 F���I��� IJUN 13 1911 

INFORMATION � 
l IN REPLY 

... ..,. ... ,.." 420 
JU N 1 0  1917 COpy TO: . y JiIII'IV 

Mr. Louis S. Wall 
Assistant Direc tor , Of fice 

of Review and Compliance 
Advisory council on 

Historic Preservation 
1522 K Street, NW .  
Washington, D . C .  20005 

Dear Mr . Wal l :  

nOUTE TI") , I..,;" . D"T� 
1 !"'in.::? \$-1 '::VI?'.. 

I 
-

F, 
r T 
f 934 

On May 6 ,  1977 , the Bureau of Reclamstion responded to your 

April 6 ,  1977 , letter concerning the draft environmental impact 

statement for the ANG Coal Gasification Company , North Dakota. 

We informed you that the kmerican Natural Gas Service Company and 

the Great Lakes Gas Transmission Company have agreed to provide 

the information necess ary for the Bureau of Reclamation' s  compliance 

with Section 106 of the National Historic Preservation Act of 1966 

(16 U . S . C .  470 f ,  as amended , 90 Stat . 1320) . Enclosed for your 

T 
0 

l-

information is a copy of a May 26 , 197 7 ,  letter from the American . 

Na,tural Gas Service Company stating its in.tent to provide uS with 

the necessary information for Reclamation' s  compliance with section 106 . 

Enclos ure 

Sincerely yours , 

(SGDl E. F. suwvAN 
t-t01\cE 

�-1f(r 
C(IIIIIliss ioner 

, _ _ ,ell eaC\QSIII�. '0-
..... i&O� 

",set'- � �OIW tll..,t'rll' . - _/ 
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IN REPLY R";FER 1'0: 
Environmental 
Qual i ty 

Memorandum 

U ni led Slales Department of the Interior 
BUREAU OF INDIAN AFFAIRS 

AIJ�;IUJfo:�;N AlmA O�'FICE 

1 1 5 FOURTH A\'EIWI; S.E. 

A IIF;RDF;F;N. SOVTfI DAKOTA 574()1 

i,uOJR 1 3 1JJ 77 

To : Di rel.tor, Burea'u of Reclamation , Washington , D. C. 

From: Offi �e of the Area Di rector 
, "-

Subject: Draft Env i ronmental Statement--ANG Coal Gas i fication 
C01Ip�ny, North Dakota Project ( DES 77/ 1 1 )  

By meroorandum (I;jted March 2 5 ,  1977 our Centrill Offi ce has referred 
the subject st�tement to us for review and comment. 

Section 2.4 se�ms to adequately point out the concerns of the 
Three Affi l i ateu Tribes on Indian water ri ght� . There may be 
addi tional conc�rn to law and Order as indicated wi th projected 
i nflux of fami l ies .  

Section 3 . 4 .  I t  i s  di fficul t to project i n-migration 0 &  Indian 
fami l ies for thE purpose of empl oyment. However .  s ince the pre
va i l ing winds d� times would  be from the southeas t .  the odor and 
parti cul ate affe.::ts to the reservation may be of concern . The 
Tribal Counci l is consi deri ng changing the air  qual i ty des i gnation 
from Cl ass I I  to Class I .  At thi s  poi nt in t:me i t  cannot be 
defi ni tely s ta�d whether the Tribes wi l l  carry through wi th thi s  
change. 

Section 8. 2 . 2  g � ves a sketchy di scussion on t�e a l ternative routes 
of the product pi pel ine.  From th i s  descri ption the proposed route 
would probably � l l ow the least impact to the I nd i an residents of 
the Fort Totter. :leservation . Ri ght-of-way for the Great Circle 
Route woul d be ( i ffi cu l t .  i f  not impossible ,  to obtain across the 
Fort Totten Reservation .  I t  i s  assumed that al ternative 1 woul d  
by-pass the rese:--vation to the south , but i t  i s  di fficul t to esti
mate how far. 

Save Energy ant! You Serve America! 

No response necessary_ 

Section 3 . 4 . 1  discusses the possibility of emissions reaching 
the reservation; no odors should be detected on the reservation . 

Alternative 1 would pass about 15 miles south of the reservation . 
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We have provfded copies of thi s draft to the Tri be and our Agency 
office at New Town , North Dakota ; we have not rece i ved thei r  
conrnents yet. 

We appreciate the opportuni ty to review ana comment on your 
proposal . 

�t-t-4'/7 .r!!.y�_k,0 
Area Dl l"ector 

2 
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United States Department of the Interior 
BUREAU OF OUTDOOR RECREATION 

WASHINGTON, D.C. 20210 
Dr UPLY ItLFER TO: 

LBR/ND 
DES-77/H 

Memorandum 

To :  Commissioner of Reclamation 

MAY 4 1977 

From: Acting Director, Bureau of Outdoor Recreation 

Subject: Draft Environmental Stat�ent--ANG Coal Gasification 
Company , North Dakota Project 

We have reviewec the subject materials as requested in your memorandum 
of March 22, 1977 , and Submit. the following "ollllllents. 

General Commentb 

The information in the statement is very gel�"ral .  Both the maps and 
narrative are 0; such a general nature that 1t is difficult to deterMine 
the impact this proposal will have on recrea.t:-.ional resources in the area. 

The following incorporated communities affected by the proposed product 
pipeline have projects that receive assistance from the Land and Water 
Conservation Fund: Beulah , Hazen , Drake , Garrison � Underwood , Cole Harber, 
and Devils Lake. Information as presented in this statement is not of suf
ficient detail to determine the u,'pacts this project may have on recreation 
resources in thpse communities. Park and recreation areas receiving monies 
from the Fund are subj ect (in their entirety) to the provisicns of Section � (f )  
o f  the Land and Water Conservation Fund Act o �  1965 , a s  amended. Section ( f ) 
permits no changes from recreational land use in a park so assi sted without 
approval of the Secretary of the Interior . T�e Secretary can approve such a 
conversion only if it is in accord with the !':t;ate Comprehensive Outdoor 
Recreation Plal l ,  and then only upon the substitution of other properties of 
at least equal fair market value and reasonable equivalent usefulness and 
location. There is no provision under this section for acceptance of cas), 
in payment for other areas ; 

We suggest that you coordinate this proj ect with the State liaison officers 
in both North Dakota and Minnesota to avoid possible conversions of parklands. 
Their names and addresses are as follows : 

Gary Leppart , Coordinator 
State Outdoor Recreation Agency 
RR '2, P . O .  Box 139 
Mandan, North Dakota 58554 

Specific impacts to recreat ional resources are discussed in 
Sect ion 3 . 3 . 2 . 7 . 

We know of no parks which will be affected; however ,  if land use 
changes of park and recreat ion areas receiving Land and Water 
Conservation Fund monies occur, the Secretary will have to approve 
the changes . No impacts other than increased use of these areas are 
anticipated. I f  any parks are affected by the pipeline, the company 
will have to comply with provisions of Sect ion 6 ( c )  of the Land and 
Water Conservation Fund Act . 

The Bureau of Reclamat ion has been coordinating the project with 
the agencies mentioned and will continue this coordinat ion in the 
future. 
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Mike O ' Donnel l ,  Commissioner 
Department of Natural Resources 
301 Centennial Building 
658 Ceder Street 
St. Paul, I'.innesota 55101 

Specific Comments 

Page 1-59, Thi? section of the report indicates that with minor 
exceptions most of the right-of-way would use existing Burlington 
Northern and Soo Line Railroad right-of-way. Additional information 
should be provided on what ·the present use is of the 79 acres of new 

" right-of-way tc bp acquired. 

Page 1-61 : Figure 1-18 (map) should clearly�clineate and identify 
the proposed route of the new transmission li'le . 

Page 3-47, b. Knife River, Spring Creek , and hntelope creek : The Knife 
River from Dazen Riverside Park, one-half mill south of the community 
to the junction with the Missouri River near Stanton , has been identified 
in the North Dakota Statewide Comprehensive outdoor Recreation Plan as an 
extensivelY used scenic and recreational river. The final environmental 
statement should �e more specific as to what precautions will be taken to 
protect this recreational resource • 

.. ;r�,.�/� 

As mentioned on pages 2-57 and 3-38 of the DES , the current use 
of all 79 acres is agricultural . 

Figure 1-18 has been clarified . 

This reach of the Knife River would experience increased TDS and 

mineral levels as discussed in Sect ions 3 . 1 . 2 . 1  and 3 . 2 . 3  of the 

DES ; however ,  these increases would be so slight that it is not 

possible to predic tively quantify them at this time. Any significant 
changes 

'
in water quality would be detected through the U. S .  Geological 

Survey ' s monitoring program and the State could order corrective action, 
thus no e f fects on recreation are anticipated . No special precautions 
other than those discussed in Section 4 . 2 . 3 . 3  to protect water quality 
are necessary to protect recreational aspects of this reach of the river. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON, VIRGINIA 22092 

0WICa OP THE Dlaacroa 

I n  Reply Refer To : 
EGS-DES-77 / 1 1  
Ha 1 1  Stop 760 

Memorandum 

To: 
. _,
ri sSioner of Reclamation 

ThrOUgh�(ASSistant Secretary--Energy 

From: '\ Di rect�r , Geo10gi -:a1 Survey 

and 

APR 2 8  1977 

- - -� (\ 2' 'Dtv'-�""-
Minera l s  \ ':'0't ' ... II« 'A 'llf'1-

Subject: Review of draft envi ronmental statem<nt for ANG Coal 
Ga sification Company ' s North Dakota Project 

We have reviewed the subject draft envi ronmental statement as requested 
i n  your memoranrl'lm of Harch 22. 

Page 1-23, par. 3 :  The statement explains that about 1 9  m i l l ion gal l ons 
of potable water, which woul d  be requi red for the mines , may come from 
existing we l l s .  Thi s  seems to confl i ct wi th Mercer County permit  con
ditions (p o  4- 1 7 ,  i tem 8) which state that ANGCGC sha l l  nei ther draw n�c 
ut1 1 i ze ground w]ter from underlying or adjacel , t  aqui fers fol l owing 
completion of the water pipel ine and commencemtnt of water d i ver� i on 
from Lake Sa kakawea ; the apparent d i screpancy shoul d  be explained . 

Page 1-44 , 1 -45, 3-8: More information i s  needed on the proposed 
operation of the deep d i sposal wel l ,  especial ly antici pated or pl anned 
i njection pressures at wh ich 220 ga l l ons per minute wou l d  be injected-
and a statement concerning whether the 220-gpm fi gure represents a f irm 
maximum. I f  som!! of the other i njecti on wel l s  menti oned as operating i n  
the State uti 1 i zp the same i njection zone, information o n  the i r  opera
ting pressure rar ge ,  history of injection , and vol ume range woul d  hel p  
i n  impact eva l uation.  Also,. any ava i l able  i nformation on the hydrologic 
characteristics cf  the Minnel usa Formation shoul d  be incl uded . The 
statement should  i ndicate whether any State regulations govern i njection 
pressures or rates. �...o�UJTIOo\'� 

5�' - � � 1 '?- ".$!' 1?76_\\l'� 

The mining company , Coteau Propert ies , is an independent company 
unrelated to ANGCGC. The Mercer County permit s t ipulations apply 
only to ANGCGC. Coteau will obtain all the necessary permit s  
related to mining, including those related t o  ground water use. 
If the same permit stipulation is applied to Coteau , the potable 
water could be obtained f rom the plant (as mentioned in the same 
paragraph) .  

Deep well inj ection potentials have been s tudied for ANGCGC by 

Woodward-Clyde Consultants . Copies of their reports can be 

obtained from ANGCGC , One Woodward Avenue, Detroit , Michigan 4 8 2 2 6 .  

The' updated average 234-gpm is the expected injection rate for 

Phase I .  Hydrologic characteristics of the Minnelusa Formation 

were included in Section 2 . 1 . 3 . 1 of the DES . The Water Supply 

and Pollution Control Division of the State Health Department , 

State Water Commission, and State Geological Survey will review 

inj ection pressures and rates before approving construction of 

the deep well di sposal system. 
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Page 1 -47 , Hem a :  "Stormwater from cl ean areas of the pl ant" appar
ently wou ld  i nc l 'Jde runoff from the dead- and l i ve-storage coal pi l es .  
I f  so , effect� o f  l eachates and suspended sol i ds on downstream waters 
shoul d  be di scl'5Sed. 

Page 1 -47 , 3-22 : Deta i l s  concerning the natural or constructed sea'l i ng 
of the retention pond shou ld  be gi ven in the text. 

Page 2-21 , tabl � 2-5: Esti ma tes of fl ood magnitudes for drainages only 
l arger than 10 square mi l es are shown. However,  mining and recl amation 
procedures wou ld  require i mpoundments on drai r ages smal l er than 1 0  
square mi l es .  The fl ood des i gn standards o f  oams and spi l lways for 
these impoundmer,ts shou ld  be di scussed. 

Page 3-24 , par. I and 3 :  "Al tered" pH and fflii neral content and "di ffer
ences" in chemi':al qual i ty are menti oned. Shcul d  these changes be 
consi dered as ir.lprovements or degradati on of �he qual i ty of water? 

Page 3-29: Mi t i gation for post-gasi fication-rlant- 1 He and post
reclamation damage to wel l s  should be di scussed,  inasmuch as 
North Dakota l a� does not protect wel l owners after the l i fe of the 
p lant. From aqu i fer characteri stics it 'should  be poss ib le  to anti ci
pate the general order of  magni tude of any l engthy del ays in movement 
of pol l utants. P l ans for deconmis sioning or abandoning the faci l i ties 
at  the end of the project shoul d  be more ful l v  expl ained. 

' Page 3-47,  i tem a, par. 3: Runoff from the mining area would  be i nto 
the Kni fe Ri ver bas i n ,  ei ther natural ly or by diversion. The effects 
on this bas in from mining-area runoff are not di scussed . These effects 
cou l d  be potential ly more signi ficant than runoff effects from the 
pl ant s i te and the pi pel i ne which are di scussed in i tems b and c .  

Page 4-1 1 ,  sec . � . 3 . 2 .  1 :  Surface water i s  pr�rosed to be moni tored 
from one year pr�or to mining to one year after reclamation in each 
subbasin.  One y �ar is too short a period to obtain signi ficant basel i ne 
or post-recl amati on data in this semiarid c l inate. A fi ve-year 
period both prior to mi ning and after rec l amation wou l d  be more l i kely 
to yield usabl e data . The l onger periods shol ' ld  be 'consi dered for at 
l east one ' or possibl e more pf the 10 subbasins.  Suspended sediments 
should al so be i ncl uded in the measurements. rt:tAy 

The stormwater runoff from the coal piles would be routed into 
the clean water retention pond. The pond would not have an outflow 
except if a 2 5-year flood event is exceeded , thus leachates and 
suspended solids would rarely reach downstream waters. The 
text has been clarified. 
Sealing would consist of an engineered clay lining if suitable 
clay is available or a synthetic membrane liner if suitable clay 
cannot be obtained . 
The impoundments would be constructed to meet 
criteria of the North Dakota State Engineer' s 
Commission, and are covered under MESA laws. 
e ffect has been added to Section 1 . 5 . 5 . 2 .  

the 2j-year flood 
Office, State Water 
A discussion to this 

The sentence has been clarified to point out that the pH would 
be lowered (a probable improvement) and mineralization increased 
(a probable degradation) . Neither change is expected to be large 
enough to affect usage. 
Contrary to the assumption that North Dakota law would apply , 
Condition No. 14 of the Condit ional Use Permit (Section 4 . 5 . 2) 
holds ANGCGC responsible without time limit . Presumably this 
contract can be enforced so long as ANGCGC is in business .  Post
mining aquifer charac teristics within the pit would differ from present 
characteristics , thus movement of pol lutants cannot be predicted. Per 
condition No ; 5 of the Conditional Use Permit the p1antsite must be 
returned to its present condit ion and productivity . 

Impacts to surface waters from mining-area runof f ,  including the 
Knife River Basin, were d iscussed in Sec tion 3 . 1 . 2 . 1  of the DES ; 
this section analyzes impacts to aquatiC organisms from the effects 
on water noted in Section 3 . 1 . 2 . 1 .  

Details o f  the water monitoring program would b e  specified by the 
State Health Department and Public Service Commission who have 
jurisdiction in this area. The suggestion for a 5-year monitoring 
per iod has been conveyed to ANGCGC. Since mining in a subbasin 
would cont inue for several years ,  monitoring would continue long 
after reclamation of certain areas. Suspended solids has been 
added to the parameters to be measured . 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
Area Office - North Dakota 

1500 Capitol Avenue 
p. O. 80x 1897 

Bismarck, North Dakota 58501 

MAY 3 1977 

MEMORANDUM 

TO: 

FROM: 

Commi ssioner of Rec l amation, Bureau of Recl amation 
Was f! i l lgton, D . C .  

Area fo'anager 
Bi smarck , North Dakota 

SUBJECT: Revi e\,' of Draft Fnvi ronmenta 1 Sta te:, 'ent for the ANG Coa 1 
Gas i f i cation Company, North Dakota Project 

In  accordance wi th your request of March 22, 1 977, we have reviewed the 
draft environmen�al statement for the s ubject project. We are pl eased to 
offer the fol l o�i ng comments perta i n i ng to fis�  and wi l dl i fe aspects for 
consideration i n  the pl anning acti vi ties . 

General Comment� 

It appears that most of the b i ol ogical  data presented ir. the s tatement are 
adequate and fi�n and wi l d l i fe rel ated envi ror�ntal i mpacts have been 
considered. However, as poi nted out in the Sreci fic Comments secti on , we 
do not concur w i th a l l  anticipated impacts as stated. 

The statement mi,imi zes the potenti a l  adverse i mpacts to fish and wi l dl i fe 
from coal -fi red �evelopment emi s s i ons due to the fact that quantifi a b l e  
effects of stack emi s s i ons are sti l l  unknown. More attention shou l d  b e  
g i ven t o  cumul ative impacts . Al though adverse effects are sti l l  l argely 
unknown , it wou!d be i nappropriate to assume t�at such emi s s i ons wi l l  resu l t  
i n  anything l es� than s i gn i fi cant envi ronmental degradation. 

Specific Comments 

1 . 4 Rel ationship to Other Projects 

Under Subsection 1 . 4 . 1 ,  page 1 -1 2 .  Include Bas i n  El ectri c ' s  21 2-MW (Uni t I )  
and 440-MW (Uni t I I )  coal -fi red power genera t i ng pl ants and Uni ted Power 
Association (UPA l 1 72-MW coal-fi red genera t i ng pl ant a l l  l ocated near 

o�UTl6tanton , North Dakota i n  Mercer County. 
,.-l � �'�'C> � r:. � <1' -:t � 

ii. f'I� . .  � � � � �I- ".Ji. 1?16·,91E> 

No response necessary. 

We try to make it clear that little is known about the ac tual 
effects of emissions , but s till point out potential impacts ; 
to do otherwise would be to speculate about impacts without 
any supporting data . As mentioned in Section 1 . 4 . 2 ,  the BLH
North Dakota Regional EIS will consider cumulative impact s ,  thus 
they were only briefly discussed in this EIS .  

This section was designed t o  discuss proposed proj ects.  It is 

not necessary to d iscuss all of the existing proj ects, as any 

effect they have on the plantsite are already included in the 

basel ine data. The B� North Dakota Regional EIS will cons ider 

the cumulative tmpac ts of these fac ilities. 

1 
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UPA-CPA ' s  two proposed 486-MW coal -fi red generat i ng pl ants near Fiil ki rk ,  
North Dakota . i n  McLean County, shoul d a l so be i ncl uded i n  thi s section . 

These projects .are cl ose enough to contribute to cumul a t i ve i mpacts upon 
the region. 

2 . 2 . 2 . 3  � 
Under Subsection Product Pipel i ne ,  page 2-65. Expressing impacted wetl ancts 
a l ong the proposed pi pe 1 i ne route in terms 01 mi l es is unsati sfactory. Pi �p.
l i ne construction through wetl ands wi l l  have 1\n adverse effect on the enti r� 
wetl and. A complete i nventory of wetlands to be i mpacted shoul d be undertaLen 
revea l i ng both t:!e number and acres of each \/etl and type (as per Ci rcul ar 3� 
USDI ) affected by the product p i pel i ne .  

2 . 2 . 4 . 3  Product Pipel i ne Route 

Under Subsection a. North Dakota . Paragraph 6 .  page 2-78. Repl ace number 
4 wi th the fol l owi ng materi al : 

Devi l s  Lake i s  presently the best northel'n p i ke pl'oduci ng water 
in North Da�nta , as  wel l as s upporting a whi te bass and a wal l eye 
fishery. Be�ause of the sal i n i ty prob 1 el,IS . the fishery is managed 
on a put-and-take bas i s  for some spec i es .  

2 . 2 . 5 . 2  Endangered Speci es 

Paragraph 1 .  page 2-80. Insert the fol l owi ng materi al  after the fi rst 
sentence: 

In  fact, two confirmed si ti ngs are recorded for Mercer County during 
the fal l  of 1 975. It is a l so probabl e that the arti c peregrine fal con 
coul d be fou1d in the region during mi gra.i on.  

3. 1 . 1 . 3  Cumul ati�e Impact on Ambi ent A i r  Qua l i ty - ANGCGC and Bas i n  El ectri c 

Under Subsection c .  Potential  Impacts of Emi s s i o n s .  Paragraph 5. page 3-1 6 .  
Del ete the l ast sentence and add the fOll owi ng material : 

Emi ss i on par'i cul ates conta i n  numerous trace e l ements such as  
seleni um ,  arseni c ,  mercury and cadmi um whi ch acting s i ngly or to
gether can change or damage the phy s i ca l  properti es and biol ogi cal  
systems of the area they impact.  

3 . 2 . 1 . 2  Surface M i n i ng 

Under Subsection c .  Wetl and Communi ties , page 3-36 . Del ete the material and 
replace wi th the followin g :  

Wetl and communi ti es compri se about 50 acres of t h e  area scheduled 
for mi n i n g .  Wetland soi l s ,  due to the i r  fertj l i ty and depth , woul d 

These proposed plants were not included because they are over 
35 miles from , and the prevailing wind direction is away' from, 
the ANGCGC site . In add ition, these plants lie in the same 
airshed as the proposed plant, thus it was decided that any 
e f fec t o f  these plants in the ANGCGC tmpact area would b e  minor 
and already included in the baseline data. 

Data on numbers and acres of wetlands has been added . The 

entire wetland would seldom be affected . The ROW generally 

crosses only a corner of the wetland , thus cofferdams and 

other construction practices would be used to minimize disturbance 

to the entire wetland . 

The paragraph has b een changed to reflect this comment . 

The paragraph has been changed to reflect this comment . 

We agree that these elements may be toxic, however, without s tudies 
that show that the low levels of these elements emitted by the 
proposed project would probably cause damage, we do not feel 
that such a statement is justif ied . The discussion of trace 
elements in this paragraph has been clarified. 

Because of dif ferential land subsidenc e ,  construction of impoundment s  
to intercept runof f ,  and nonfilling of the last highwall cut, there 
is little doubt that there will be some wetland area after mining. 
What is not known is the degree to which vegetative and invertebrate 
communities will become established. We recommend that the Fish 
and Wild life Service monitor the evolution of post-mining wetlands 
to determine their ultimate wildlife value. 

..... 



<..., , .... o 

3 

almost certainly be converted to agricul tural use . Even wi th proper 
gradi ng it is not known if the final cuts i n  the mine area wi l l  hold 
water, or if s o i l  cond i t i ons wi l l  support wetl and communi ti es .  
Therefore, a l oss i n  wetl and habi tat i s  expected. . 

3 . 2. 1 . 5  Prod'lct Pipe l i ne 

Under Subsecti,)O c .  Wetlands , first paragraph, page 3-38. Add the fol l ow i ng 
materi a l  after the paragraph: 

These construction practices wi l l  be fol l owed on a l l  wetlands impacted 
so as  to mJi nta i n  the i ntegrity of the wf tl and. However, production 
on these :,"!tl ands woul d  be l os t  for one � eason . 

First paragraph, page 3-40. Last sentence . Change 22 mi l es to the correct 
acreage fi gure. 

3 . 2. 1 . 6  Analys i s  o f  Impacts to Terrestrial  Fl ora 
� 

Thi rd paragraph, page 3-40. Delete l ast sentence and ad� the fol l owi ng 
materi al : 

Overa 1 1 ,  tile net effect·  of the proposed r,roject" on wetl and habi ta t 
wi l l  be a permanent decrease i n  wetland acres as wel l as other short 
and l ong trrm i mpacts . Stack emi s s i on i mpacts on wetl and vegetation 
coul d  be s i gnificant. 

Table 3-16 ,  page 3-41 . The 47 acres 
'
of wetl ands affected by the pl antsi te 

is not accurate. A fi e l d  review of the propo:ed p l ants i te by personnel 
from thi s office revea l ed that a Type IV wetlahd of approximately 1 50-200 
acres wi l l  be impacted. 

It is our opinion that a Section 404 permi t wi l l  be requi red if s i gn i fi cant 
portions of thi s wetl and are fi l l ed . We recommend that careful consi deration 
be g i ven to avoid a l tering the wetl and. The s tatement accurately reflects 
i ts h i gh va l ue to wi l dl ife. The l ocation in a� area of few natural marshes 
i ncreases i ts importance. There are several spri ngs fl owi ng i nto the marsh . 
Some water was present even during the current drought condi ti ons . 

3 . 2 . 2 . 2  Surface Mi n i ng 

Fi rst paragraph, page 3-42. In  the fi rst sent�nce, change short term to 
l ong term. 

3 . 2 . 2 . 3  Water I ntake and Pipe l i ne 

Fi rst paragraph, page 3-43. Change l ast sentence to read as fol l ows : 

Thi s  impact wi l l  be mi nimized by schedu l i n� construction around the 
nesting season. 

The paragraph has been revised to reflect that the construc tion 
practices would be used . A paragraph discussing production 
loss has been added to Section 3 . 2 . 1 . 5 .  

The correct acreage figure has been added . 

See above response to comment on Section 3 . 2. 1 . 2  on page J-9. The 
potential bnpacts o f  emissions on vegetation were discussed in 
Section 3 . 2. 1 . 6  and are not expected to be major. Our review of the 
literature gives no reason to believe that emission bnpacts to wetland 
vegetation would be significantly different from those discussed for 
vegetation in general. 

The 47 acres was that port ion of the wet land that was within the 
original ANGCGC plant site. A field review with FWS personnel on 
June 30 , 197 7 ,  showed that the wetland lies outside the revised boundary 
of the proposed gasification plant. However, REA has informed us that 
about 60 acres of the wetland would be affected by the Basin Electric 
powerplant. 

See response to above comment. 

This correction has been made . 

ANGCGC has indicated that construction cannot be scheduled around 
the nesting season; therefore, the sentence has been deleted. 
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3 . 2 . 2 . 6  Analysi s of Impa"cts to Terrestri a l  Fauna 

Paragraph 4, page 3-45. Replace the paragraph wi th the fol l owi ng materi al : 

Postmi n i ng rehabi l i tation efforts wi l l  undoubtedly be di rected 
. toward establ i sh i ng as much agricul tural l and as poss i b l e .  

Consequently, acreages of wetlands and woodl a nds i n  the area 
wi l l  decrea�e as a res u l t  of mi ning,  thus those animal  species 
uti l i zing these habi tats wi l l  a l so decrease.  

Paragraph 1 ,  pa9� 3-46. Change the fi rst sentence to read as  fol lows :  

The decrease i n  postmi n i ng woody cover wi l l  negatively impact 
upland gawE bi rds by decrea s i ng the wi nter carrying capa c i ty of 
the area . 

Paragraph 3, page 3-46. Delete the fi rst sentence because an i ncrease i n  
wetland habi tat ·i s not expected. 

Paragraph 4. p�se 3-46. Delete the fi rst sentence because an i ncrease i n  
wetl and habitat i s  not expected. 

Paragraph 6,  page 3-46. Replace the entire paragraph wi th the fol l owi ng 
materi a l : 

Endangered species cou l d  be impacted d i rEctly by the proposed 
project because it is l ocated wi thi n the range of the endangered 
species th�t occur in the general region ( Section 2 . 2 . 5 . 2 ) .  

Paragraph 7 .  page 3-46. Replace the entire paragraph wi �h the fol l owi ng 
materi a l : 

Overa l l ,  the impact of the proposed project on exi s ti ng anima l s  
wou l d  be o f  s tate and national i mportanc� because i t  i s  one of 
numerous prJjects conti nuing to rapi dly convert the rema i n i ng 
prairie ana wetl and (and i ts associated wi l dl i fe )  to other uses . 
Unless mined l and i s  recl a imed speci f i ca l ly for wi l dl i fe va l ue s ,  
the reclaimed l and actual ly provides very l i tt l e  habi tat for 
wi l dl i fe compared to minimal  or, i n  some case s ,  no rec l amation. 

3 . 2 . 3  Analys i s  of Impacts to .Aquati c Ecosystems 

Under Subsection a .  lake Sakakawea , Paragraph 2, page 3-47. Replace the 
entire paragrapt wi th the following materi a l : 

Duri ng operation of the water i ntake s tructure the probabi l i ty of 
entra i nment of l arvae and young warmwater fish wou l d  be l ow  when 
lake elevations are at or near nonma1 1 ev�l s ( 1 ,838 feet) . How
ever, during thi s time entrai nment of young col dwater fish ( rai nbow 
trout,  l ake trout, whi tefi sh, coho salmon and rai nbow smel t ) cou l d  

The paragraph has been rewritten t o  clarify impacts on wetlands 
and woodlands • 

The paragraph has been changed to reflect this comment . 

We do not agree that over the long term wetland habitat would necessarily 
decrease . The text has been changed (p . 3-47)  to indicate that pnst
mining acreages are uncertain. 
See response to above comment . 

We do not agree with this reasoning. No endangered species have been 
found in the vicinity of the plant-mine site during studies in the area 
by Woodward-Clyde and the North Dakota Game and Fish Department . The 
entire United States l ies within the general range of one endangered 
spec ies or another , thus the same statement could be said of any project 
in any location. 

We believe the paragraph as writ ten accurately reflects the state 
and national importance of the proposed project on existing 
anima l s .  

The intake area was surveyed b y  the North Central Reservoir 
Inves tigations Team and they did not find any larvae or young 
of the mentioned coldwater fish in the vicinity of the proposed 
intake . The paragraph has been revised to emphasize vsrmwater 
species . 
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be significant. LO$ses could  a l so be s i gnificant for warmwater 
species duri ng l ow water periods ( 1 800 feet el evation or l ess ) wh i ch 
might occur an average of l out of 8 years ( 74 ) .  Most adu l t  and 
fi ngerl i ng fish shoul d be able to avoid the rel a ti vely l ow i ntake 
vel oci ties (0 . 5  cfs at peak demand ) .  Macroi nvertebrates and 
pl ankton woul d  a l so be subject to entrai nment. 

Paragraph 3, page 3-47 . Add the fol l owi ng material at the end of the 
paragraph : 

Runoff di vers i on does not sol ve the probl em of i ncreased s i l tation 
and mi nera l i zation but only changes i ts area of i nfl uence . Antelope 
Creek has r�cent1y been c lassified as a cri tical stream by the North 
Dakota Game and Fish Department because i t  provides exce l l ent forage 
fish produ:tion, northern pi ke reproduction, and a moderate sport 
fi shery near the mouth on northern pi ke , channel catfi sh ,  and wal l eye . 

Under Subsection c. Product Pipel ine,  Paragraph 4 ,  page 3-48. Change the 
last sentence to read as fol lows : ' 

Many of the potential impacts wi l l  be avoi ded by schedul i ng 
construction around wi l d l i fe and fishery reproductive and mi gration 
periods . 

3 . 6  Cumul ative I,npacts of Coal -Related Devel opments 

Fi rst paragraph, 'page 3-79. Change the fi rst sentence to read as fol l ows : 

This secti or, i s  desi gned to di scuss i n  a general way the major 
impacts that cou ld  accrue to the impact area from the currently 
proposed projects wi thi n a 50-mi l e  radi us of Beulah.  

Thi s  wou ld  be more real i st ic  because it  adds ar, addi tional five coa l-rel ated 
devel opments that wi l l  defi ni tely add to the cumul ative emi ss ions . 

Paragraph 3, page 3-79. Adjust the total emi ssi on figures to i ncl ude the 
five addi ti onal cca1 -re1 ated developments di scussed in Section 1 . 4 . 1 .  

Add the fol l owi ng materi al between paragraphs 3 and 4 :  

A better un�erstanding o f  emi ssion dens i ti es can be gai ned from a 
comparison cf projected North Dakota region emissi ons wi th the 
Kai parowi ts scenario� �ai parowi ts is a good exampl e  for comparison 
because the �roject was hal ted apparently due to i ts adverse envi ron
mental impaccs.  Those quanti fied impacts can now be used to measure 
the l imi t that society can reasonably be expected to endure. 
Ka iparowi ts was a proposed 3 ,000 megawatt generati ng complex in p lan
ning s i nce 1 962 . The pl ant woul d  have used the vast depos i ts of l ow 
s ul fur coal i n  southern Utah and when ful ly operationa l , wou l d  gener
ate el ectric ity for 3 mi l l i on customers in Arizona and southern 
Cal iforni a .  The plant wou l d  have burned more than 1 , 000 tons of 
coal an hou;' and the envi ronmental groups objected to the fact 

The material has been added to the paragraph . 

The sentence has been mod ified to reflect this comment . 

This section was not meant to be detailed regional analysis of 
the cumulative impacts of coal development .  Rather it is a 
general discussion of cumulative impacts from coal development 
within a reasonable proximity to the proposed plant site . The 
scope of the BLM-North Dakota Regional EIS would cover the 
development s you mention . 

See response to above comment . 

The differences in the magnitude of the emissions , general climate, 

ecosystems , and airsheds make comparing the Kaiparowits and ANGCGC 

plant inappropriate. Further, we understand that the withdrawal 

of the Kaiparowits Project by its sponsors was based primarily upon 

economic: concerns . 
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that i ts stacks woul d  have spewed at l east 300 tons of pol l utants a 
day i nto the a i r .  The National Park Serv� ce agreed that the pl ant ' s  
emi s sions ' wou1 d harm the regi on .  The National Park Service concl uded 
the pl an t' s  emi s s i ons wou l d  cause s i gni ficant aestheti c i ntrusi on 
wi thi n  60 mi l es of the p l ant and moderat� adverse vi sual impact up 
to 1 00 mi l es from the plant.  The emi s�i o n l evel s that caused these 
concerns should be di splayed and compared wi th the projected emi ss i ons 
(at l ea s t  800 tons per day) for the coa l - rel ated deve10pment� i n  
southwestern North Dakota . 

Si nce most of the effects of these pol l utants on man, wi l d l i fe and 
pl ants are sti l l  unknown , the 800 tons ef pol l u tants cast i nto the 
atmosphere a day should be vi ewed wi th g�ave concern. 

Paragraph 3, page 3-80. Add the fol l owi ng material to the paragraph : 

S i nce coni ferous pl ant species are the f i rs t  to v i s i bly ma n i fest 
symptoms and many near-by communi ties �ntai n  coni ferous trees , a 
moni toring program should be establ i shed i n  these communi ties to 
check effects of pl ant emis s i ons . 

4. 1 . 2 . 2  Water Qua l i ty,  Paragraph . 1 ,  page 4-2.  Add the fol l owi ng materi al 
after the second sentence: 

North Dakota State Water Qua l i ty Standards contai n an anti degradation 
po1 1 cy whi ch s tates : "Water, whose exi s t i ng qual i ty is hi gher than 
the establ i shed standards , wi l l  be ma i nta i ned at the higher qual i ty 
unless i t  can be affi rmatively demonstrated that a change i n  qual i ty 
i s  justi fiable to provide necessary economic or social  devel opment 
and wi l l  not adversely affect the stated benefi ci al  uses of the wat� 
A l l  exceptions must be s upported by data . "  

4 . 2 . 3  Biological Systems 

Under Subsection 4 . 2 . 3 . 1  Terrestri al Flora ,  Paragraph 1 ,  page 4-7. Durin� 
recl amation much of the l and currently covered by pra i ri e  wou l d  be converted 
to agricul tural lise. Therefore, our recommen�ation i s  to seed nati ve 
grasses and woody pl ants and construct wetlands on publ i c  and company-owned 
l ands i n  the mi r.e area .  

The FWS Office o f  Biologi cal Services i s  knowledgeable o n  deve l opi ng wi l d
l i fe habi tat on rec l aimed stri p mi ned " areas and woul d  provide assi stance i n  
this area . Thi s woul d  hel p minimize the l os s  of wi l dl i fe habi tat due t o  t�e 
project. . 

Another practice to minimize l osses woul d  be to exclude mini ng operati ons 
from gu1 1 i�s and ravines wi th patche� of brush and trees . These areas provide 
cri t i cal  food and shel ter for wi l d l i fe .  This practice woul d  hel p "  to i nsure 
a more diverse biological commun i ty i n  the area during post mining peri ods .  

About 1 0 . 8  tons rather than 800 tons o f  pollutants would be emitted 
each day by ANGCGC. Cumulative tmpacts of emissions will be presented 
in the BLH-North Dakota Regional EIS . 

The paragraph has been changed to recommend a monitoring program 
to determine the effect of emissions on prairie plants ;  the 
effects of emissions on conifers are being studied in Montana 
in association with the Colstrip powerplants and results from 
these studies would apply to North Dakota also. 

The second paragraph was changed to reflect this comment . 

We agree that these measures would help minimize impacts and 
should be implemented . 

This offer has been conveyed to ANGCGC . 

It is seldom feasible to isolate smal l  gullies and ravines from 
mining operations even though desirable from a wildlife habitat 
standpoint . 
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4 . 3. 2. 1 Surface Water 

Paragraph 3, page 4-1 1 .  Add sel eni um ,  arsen i c ,  and mercury to the parameters 
in the l ast sentence. . 

4 . 3 . 3  Biologi cal Systems 

Paragraph 1 ,  page 4-1 3 .  Add the fol l owi ng m;,teri a1 t o  the paragraph : 

W i l d l i fe popul ations wi l l  be moni tored i �  nonmine areas to reveal the 
effects of stack emi s s i ons on wi ldl i fe .  

5. 1 . 2  Water 

Paragraph 3, page 5-2 .  Change the second sentence t o  read as fol l ows : 

Entrapment �f fish and other aquatic organi sms wi l l  occur. 

8 . 2 . 1  Plant location Al ternatives 

Under Subsection b.  Si tes Nearer to Market Arra , Paragraph 1 ,  page 8-1 3. 
Add the fol l owi ng paragraph: 

cc: 

One advantage of l ocating the gasi fication plant nearer the market 
area wou l d  be the el imination of adverse envi ronmental effects to 
North Dakotn caused by the pl ant and the oroduct p i pel i ne .  If a l l  
coal -rel ated developments were bui l t  c10�p. t o  the market area , North 
Dakota coul d  continue to enjoy clean a i r  and unrestri cted v i s i bi l i ty ,  
which now are consi dered t o  b e  important envi ronmental attributes . 

ur ·aJtjLtic�.� 
Central Office, Washi ngton (EC) 
Regional Office, Denver (AENV) 

These elements hsve been added to the parameters . 

The Bureau of Reclamation has recommended such a monitoring program 
to ANGC�C ; ho�ever . no definite monitoring program to detect effects 
of stack emissions is planned by ANGCGC at this time. 

The sentence has been changed to reflect this comment . 

This thought was expressed in Section 8 . 3 . 2 . 1 .  
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OFFICE OF THE DIRECTOR 

Memorandum 

United States Department of the Interior 
BUREAU OF MI:>!ES 

2401 E STREET, NW. 
WASHINGTON, D.C. 20241 

May 5, 1977 

DES-77III 

To : �commiSSioner of Reclamation 

Through :
, 
�SSiS :nnt Secretary--Energy and Min�rac\�,L]' � �( 

t'I<'O 0 '1371 
From: Director, Bureau of Mines 

",� 

Subjec t :  Draft environmental statement for �C Coal Gasification Proj ect ,  
Mercer County', North Dakota 

We have no majol' objections to the document , j'owever,  we suggest two 
revisions that we feel would contribute to better understanding of the 
proj ect . 

The document sh�uld clarify the relationship Letween total coal production 
and actual coal consumption of both the gasifi cation plant and Basin 
Electric ' s  powerplant . For example , the docunent indicates that the 
gasification plant would require 11 . 5  million tons per year (31 , 500 tpd) . 
However , actual consur"ption would amount to 9 . 4  mtpy ; the balance (2 . 1  mtpy 
as excess fines) would be utilized by the powerplant or 60ld . A tabulstion 
or a simple f low diagram would do much to clar1fy the production-consumption 
picture . 

Secondly , althou�h the statement provides an bppraisal of anticipated dollar 
loss to agricultural production consequent to installation of the project 
(p. 3-32 ) ,  the ttzthodology used to derive such costs is not presented . A 

brief description of all assumptions and the analytical approach used to 
account for agricultural losses would provide the necessary support for 
assessing the adequacy of that appraisal. 

Thank you for the opportunity to review this �tatement . 

��,p\..llT,o,.. " � � 
!.! .... 
It m 
� f 

,. ,,� 
1}'}'8.\91" .. 

Table 1-2 shows coal consumption of the ANCCGC and Basin Elective 
plants would total 1 4 . 6  million tons/year. The fact that the 
mine would produce 14 . 6  million tons/year has been added to 
Section 1 . 5 . 3 . 1 .  

The study was conducted by the Department of Agricultural Economics 
of North Dakota State University and is available from ANCCCC or 
that institution. Including a description of all assumptions and 
analytical approaches used in arriving at conclusions presented in 
the EIS would' preclude keeping the document clear and concise as 
directed by Executive Order 1 1 991 . However, the general method used 
involved average production for the various soil types in the area 
ttmes 1974 dollar values for the various crops. 
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Memorandum 

To : Comm:'.:->s ioner , Bureau of Reclamation 

Through: Assist,mt Secretary for Fish and Wil d life and � Assis�8J1t-
From : Director 

Ed J -t---- " -J 

J 
--OJ ----:'\ �", 

"' ''''-;--,v-''''",-'' ,��,,: .. - ___ I C ' " '' ' , ,it � t (. � - . '/ I 
Parks - f�f.."7 

Subj ec t :  Draft -Ilnvironmental Statement - ANG Coal Gasification Company, 
North Dakota Project (DES 77-11) 

As requested in your memorandum of March 22, 137 7 ,  we have reviewed the 
subj ect s tatemeut and offer the following cmm:.ents .  

There i s  n o  reference in 
'
this document t o  Knif� River Indian Villages 

National Histor1 c Site. The f inal environmer.r a l  sta tement should ident ify 
its existence and address the impact of the proposed plant upon i t .  
I f  that impac't will b e  negative, it shoqld s o  state. 

Page 2-99 presents a chart of archeological si �es along the route of -
related development s .  We note it includes an archeological site identified 
as Buchfink. This sile which forms one of thp components of Knife River 
Indian Villages National Historic Site is incorrectly reported as being 
probably des troyed . 

It is unclear from the draft env ironmental statement whether an adequate 
cultural resource de termina tion has been made concerning the effects 
of this proj ect on the cultural resources of Marshall County, Minnesota . 
Page 2-100 identifies six sites. However , we do not know whether this 
determination W'H the result of an archeolog1':al survey or a records 
search. If the latter possibility is correc t ,  we suggest that the State 
Historic Preserva tion Officer for Minnesota b;o contacted concerning this 
proj ec t .  He is Mr. Russell W. Fridley, Direct,or , �linnesota Historical 
Society , 690 Cedar Stree t ,  S t .  Pau l ,  Kinnesot;, 55101 . 

We note that the _ draft environmental statement does not include correspondence 
from the respective State Historic Preservation Officers concerned . 
Accord ingly, the final statement should include their let ters of comment 
concerning the projec t .  Other related correspondence such as that 

��) \.'W,., ��_'1I10 
,e 

Table 2-39 has been revised to delete the Buchfink site which is a 
component of the Knife River Indian Villages National Historic Site 
because these sites lie outside the area affected by the projec t .  
Sect ion 3 . 4 . 2 has been revised to clarify the lack o f  impact s .  

See response t o  above comment . 

Please refer to the letters of comment received from the North Dakota 
State Historical Society, Minnesota Historical Socf ptv , ��rl thp. 
Advisory Council on Historic Preservation. 

Letters of comment were received from the Advisory Council on Historic 

Preservation (page J-79) , North Dakota Historical Society (page J-96) , 
and the Minnesota Historical Society (page J-99) . and are included in 
the final statemen t .  
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originated by the Advisory Council on Historic Preservation , or by 
the State Archeol ogist for either North Dako ta or Minnesota , should 
also be included in the f inal statement . Such correspondence will 
facilitate and e.:ped ite the review process .  

We are pleased t o  note the degree t o  which cul".ural resources have 
been addressed in this documen t .  I n  this connec tion 1 w e  offer one 
further brief co· ,1I11ent which relates to the protection of fragile archeo
logical sites . Page 2-98 includes an archeological and his torical 
resource locatio:� map. It is our view tha t in ')rder to preclude unneces
sary loss of the resources due to vandalism, t,lat this map be excluded 
from the f inal statement . 

/JuL/1l� 
We agree with the concern expressed for pretection of sites and 
have excluded certain information regarding exact locations of sites 
from the final statement . At a scale of  50 miles to 1 inch we believe 
that Figure 2-4 1 is not specific enough about locations to result in 
vandalism. Also , comments from other agencies suggest that the 
figure is useful (e . g. letter from the Department of the Army) . 
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United States Department of the Interior 
BUREAU OF u;-;n MA:-;AGEMENT 

WAS) J lNGTON, D.C., 20240 

.. ar:PL\' 1C:·:n:. Ttl: 

1792 (731) 

�emorandura MAY 2 3 1977 
To : Commis� j oner ,  Bureau of Reclamation 

From: Director, Bureau of Land HanagelDent 

Subj ec t :  Review of Draft Environmental Statement ,  ANG Coal Gasification 
Company North Dakota Proj ect 

The Bureau o f  Lar.d Hanagement ' s (BUI) comment s concerning the subj ect 
document are enclosed in two parts. 

1 .  General Substantive Comments prepared � s  overvfe"7 o f  various 
sections of the EIS . Inquiries conce�ning these comments should 
be addru;sed to ' Director (260) . Bureau of Land Hanagement , 
Uash inctol1 , D. C . 20240. 

2 .  Specific Substantive Technical comntent� prepared by BLH per sonnel 
assigned to the prep�rntion of our Hest Central North Dakota Coal 
Regional Environmental S t a t emen t .  . Since the ANG Coal Gas i f i c a t ion 
Proj ec t is a specific proposal to b e  discussed under the umbrella 
of this re"eional sta tement, we fce1 th:::t t these comments arc. very 
important to . the overall quality of th.., regional document . Inqu f r; es 
concerning these specHic technical comments should be addres s(;d to 
USDI, Bureau c Z  Land Hanager.Jent , S t a t e  Direc tor, Hontana, P. O. Box 
30157,  Billings , Hontnna 59107.  

Our prim�ry area of concern i s  the fact that the subj ect E I S  does not cover 
in specHic detail the issue ot Federal coal cOltnected with the ANG Proj e c t .  

I n  order to meet t>,e requirements of covering maj or Federal actions in the 
North Dakota Regi('nal EIS , this issue must be more thoroughly addressed in 
the site-specific t.NG document. 

e::::rd�u,-�4. 
Enclosure 

c c :  SD, Montana 

..jOI.UTlO", 
(; -. O'/. � J'l''' � � 0Ju'�, � 
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Hany of the technical comments transmitted by this letter were 
actually prepared by other Federal agencies and the State of 
North Dakota , and were sent directly to us by those agencies. 
For example. the comments on page 5-8 were provided by the State 
Health Department . Responses , therefore . are some times directed 
toward the agency originating the comment. 

See response to this comment on next page. 
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Chapter..-l 

Federal coal 1ea s i nc and its relat ionship to olher pror.rams have not been 
addressed in this chapter . Pa c'e 8-9 , par"craph 8 . 1 . 3 . 6  b r i e f l y  mcnt ions 
EMARS undcr the subtitle "A1t"rnat ives to the Proposed Hining Plan . "  

Table 1-1 ( p .  I-B) IlIUSt include the source ( s )  c f  this data . 

Page 1-4 5 .  Estimates of the amount o f  water an-1 chemical contaminants in 
this water should be pro\'ided in Table 1-16 or the' text . 

Pace 1-64 . A description and locations of two compressor s t a t ions are 
needed . ,,''ha t  is th�ir power source and 'Wha t  e f f or t s  will be taken to 
mit igate pollutants and noise during their oper . l ion . 

C!lapr PT 2 

P .  2-57 and 2-5 B .  The relat ionship between the ve cetat ion types ( p .  2 - 5 7 )  
and t h e  plant communi t ies should be c l a r i f ied . 

P .  2-5B . The sourc c ( s )  of information l eadIng LO the conc l u s i on that no 
endangered plant spec ies were noted in the s t udy a rea should be provi d e d , 
A l s o ,  it mu s t  be stated whether a f i e l d  survey for these plant species 
wa s conduc t e d . 

P .  2-59 (F; cur" 2-3'1) . lr st ead of thi s ,  figure showing sampling areas , a 
figure or f ; cures should t e  provided showinc ' the plant mine s i t e s  with 
the bound;; r i e s  of ti le haM tat types drawn in . This presen t a t ion should 
give a much clearer presertat ion o f  the relationship between the proposal 
and the existing en,- iron:nl 'I t .  

Pp . 2-67 through 2-80, "W: ldli f e . " Aga in, the relat ionship between the 
existing wi l d l i f e  resourCt s and the propbsal ,wuld be made c l eArer by the 
Rddition o f  some f i gures l howing crucial wild l i f e  habi ta t s ,  ranges of 
"important" species , migr . .  t i on rout e s ,  e tc . , and proj ect componen t s . 

P .  2-79 -- 2-80, "Endangel"ed "Sl'ecies . "  T).e information presented in this 
sect ion i s  very sketchy . One observa t ion does not _support any concl�sions 
about the e x i stence o f  th� species in the area . First , sourceS of infor
mation must be included . Were univer s i t ies and natural h i s t ory museums 
checked for occurrence data? " This section should ind icate i f  any crit ical 
habitat of the blac,k-foo t(,d ferret , whooping crane , e t c . , is found ° i n  the 
study area . Hore def inite informat ion is needed t o  support the j,.� -
ana lysis . " 

As originally proposed , the project would not use any Federal 
coal; however, now that BLK may resume leasing , Federal coal 
use is d iscussed as an alternative in Section B . l . 3 . 6  as agreed 
with BLK representative s .  
The source has been added to the Table 1-1 . 

Figure 1 - 1 6  has been revised ; chemical analysis of the raw water 
is presented in Appendix E. 

Locations of the stations are given on p. 1-64 (Miles 120 and 240) . 
A descrip t ion and the power source has been added to Section 1 . 5 . 6 . 1 .  
Power would come from pipeline SNG. No special mitigation measures 
are proposed to reduce pollutant s (Section 3 . 1 . 1 . 2) and the compressor 
would be enclosed to reduce noise. 

The plant community descriptions on the following pages more 
fully describe the major vegetative type present at the plant
mine s it e .  

A s  stated in the same paragraph, a field study was conducted 
and the list ,of plant species found is shown in Appendix G ;  
none of the plant species i n  Appendix G are proposed f o r  inclusion 
on the list of endangered plants .  

This level o f  detail was not determined during the field study. 

We disagree with the philosophy that some species of wildlife are more 
important than others. Most forma of wildlife, with the exception o f  
those with very specialized habitat requirements (e. g .  waterfowl ) , can 
be found throughout the proj ect area. Only 29 acres of scattered 
woodlands which might be regarded as "crucial" to some species would 
be affected. There are no terrestrial mt�rat ion TouteR in the areA . 
The section has been rewr it ten to reflect informat ion provided 
by the U. S. Fish and Wildlife Service. As mentioned on page 2-79 
'no prairie dog towns (critical ferret hab itat) are present in 
the study area and , as ment ioned on page 2-80, the whooping 
crane only migrates through the general region. 
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Under 'He teorology" 2 . 1 . 2 . 1 ,  the statement is made that inve rs ions a r c  mo:.;t 
prevalent d u r ing the summer mon ths; wl1 3 l  arc the summer months (or this 'U-L':1 
a s  c ompared to the s p r ing months for \-}hich inve r � i o n s  are l e a s e  preva l c n t< )  

Under "Qu a l  i t y" 2 . 1 . 2 . 2 .  a .  P 13nt }ji n o S i t e . App ro}:im.J t e l y  on e-month s '  
sampling o f  the c"" i t e r i a p o l 1 u t a n t sa-t-t�Pla n t -H j nc Si t e appccl r s' to b(� 
con s i d vra bl y s p a r .; � .  Hoy ca n !;uch mcacrr data b e  used qua n t i L a t ive J y  anJ 
qua l i t a t ively in the imp a c t  [lOalysis in Ch a p t e r  Threp.  on air quality a s  
rep r es en t a t ive? �tlat i s  the ra t iona l e (or i t e  u s c ?  

\ihat' a r e  t h e  SOU;C,P$ f o r  figu res 2- 3 ,  2-11 ,  2 - 5 ,  2-6 , 2- 7 ,  2-8 , 2-8 , 2- 9 ,  
2-1 0 ,  2 - 1 1 ,  2 - 1 2 , 2-1 3 ,  2- 1 11 ,  2- 1 5 ,  2- 1 ("  2- 1 7 ,  2- 1 8 ,  2-19 , 2 - 20 , 2 - 2 1 , 
2-2 2 ,  2 - 2 3 ,  2-2h , 2-2 5 ,  2-2 6 ,  2-2 7 ,  2- 2 8 ,  2- 2 9 ,  2 - 3 0 ,  2 - 3 1 , 2- 3 2 ,  2 - 3 3 ,  
2 - 34 , 2 - 4 0  a n �  Tab l e s 2-6 , 2 - 7 ,  2-11, 2-l4 , 2-L 6 ,  2- 1 9 ,  2-34 , 2 - 3 B , and 
2-39 . 

Chapt er 3 

Vege t a t i on /Wil d l i f e .  These s e c t tons must cont:[lin a d i f; c u s s i on of the e f f e c t s  
o f  a c i d  ra i ns cau�ed b y  t h e  r e a c t i o n  of p l a n t  � i r  pol l u ta n t s and prec i p i t n � ion 
on t er r e st r ia l  ana ;�qua t ic f l o r a  and f.:luna . A recoT!" .. :ilended sou r c e  o f  i n f ol"JT1Cl
t ion i s  Proceed ir .. ·, s of the Fj r s r  In t e rn;:j t j c'IO a ] SVlllposiuTil on AC "l (t Prech: d r :H i on 
Bnd the  F;mt-E-��SY 5 t ems (uSDA Fores t 

-'-S';l:v i c �  G��'r�i---Tecll1;i�;lR�p ort--i�� �i"3."" 
1976) . -�---

An a d d i t ional impac t not a d d l" c s sed in the pOlcn t i� ]  :i mp a c t s  of emis s1.ons on 
page , 3 - 1 4  is t h a t  in cremen t  donated by the incr ea sc in Loe hUlTIGO pop u l a t ion 
8S a r p. � u l t  of the proposed a c t ion . Thi.s wou l d  in c lude hous i n g ,  shopp i n f,  
centers a n d  other comme r c i a l  cons tru c tion , a u t ..J  emi s s ions as thp. result of 
increased popula t j on ,  a n d  the net incrense i n  consump t j on o f  energy in a l l  
forms b e c a u s e  o f  the proj e c t  .and its suppnrtive indus t r ies . 

Wi ldli f e 

Pp . 3-38 / 3- 4 0 ,  "\;e t l ands . " This ana l y s i s  is very ind e f in i te <1nd provi d e s  
n o  concrete assef�sment of the impa c t s  o f  t h e  proposal o n  t h i s  re sourc e . 
Instead of an intl c f j. n i t e  a s s c ;sment l ik e  th i s ,  it wou l d  be b e t t c r  to presen t 
a "wo r s t  case" ono most probable case a n a l y s i s .  The use of " i f s "  and "shou l d s "  
d o e s  n o t  p rovide t h e  r e a d e r  or dec is ionr.l�ker w i t h  u s e f u l  in f orToa t i on . If a 
conc lu s ion a'Dout the impa.ct cannot be made because o f  insu f f i c ient sup po r t ine 
da ta , t h i s  shoulc be so s t a t ed in the environmental s ta temen t .  

P .  3-4 2 ,  "Surface Mining . "  The impac t s  on t e r r � s t r i a l  faun3 d e s c r ib ed in 
this s e c t ion arc too genera l i"zed . "Th()se spec ies able to tolerate n earby 

hUljlan a c t ivity . .. should be i d en t i f ied . This s e c t ion shn u l d  conl,l i n  
a n  <1nal y s i s o f  the amount o f  h a b i t a t  l o s t  f o r  " import an t " sped e s ,  t h e  
length o f  t ime �or r ecovery , i f  any , and n n  e s t imatc o f  t o t a l  popu l a t ion 
lo!->sess . 

June , Jul y ,  and August are considered summer months ; spring 
months would be March , April , and May . 

Passive monitoring has been conducted continuously since 1974 . 
Because the State conducts air quality monitoring in the area , 
a one month program of active monitoring by ANGCGC was considered 
adequate .  The analysis in Chapter 3 was based on 2 years o f  
meterological data. 

As stated on page 2-1 of the DES , most of the data used in the 
description of the existing environment came from studies 
conducted by Woodward-Clyde Consultants and Ecology and _ 
Environment ,  Inc . ;  all of the figures and tables mentioned 
were based on data in those reports except Table 2-34 . Table 2-34 
was based on data provided by the North Dakota Department of 
Public Instruction. 

Acid rains would not result from the emission levels of the 
proposed plant , thus it would be inappropriate to discuss them 
her e .  Acid rains were discussed in relation to total proposed 
coal development on page 3-80 of the DES and will be discussed 
in greater detail in the BLM-North Dakota Regional EIS . 

While not singled out on page 3-14 of the DES , these impacts 
were considered and are detailed in Appendix I .  

The sect ion has been revised to make the assessment more definite : 
see also responses to Fish and Wildlife Service comments on page J-I O .  

Dllring o u r  consultation with the Fish and Wildlife Service, they 
indicated that the data presented were adequate. See also their 
letter of comment on page J-8 . As to species able to tolerate 
human activity, we were speaking only in general terms here; specific 
examples would be mice, skunks, starlings , house sparrows , etc. As 
stated on page J- 1 9 ,  we consider all wildlife species important. 
Short-term population losses were shown in Appendix H ;  long-term 
losses would depend on how the land is reclaimed and , as stated in 
several places in the DES (e. g .  page 3-4 1 ) , that is not predictable 
at this t ime. 
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P. 3-44 , Sec t ion { ,  " Endangered Specie s . "  This sta tement con f l i c t s  with 
the statement on page 2-80. It must be made clear if ANGCCC i s  committ(,d 
to B survey for elldangered or threatened species I critical hab i t a t  of the 
proposed pipel inL' rou te .  This commi t tmcnt must be stated in Cha p t e r  1 i f  
the conclus ion n L  "no adverse impacts" is made o n  p .  3-44 . 

Page 3-48 (la st raraGraph) .  Table 3-14 and not. Tab le 2- 1 4  should be 
referenced here . 

Chapt er 4 

The narrative fails to relate what ?pecifi�!}on5 will be taken by the 
appli cant to comp l y  with the H i s toric I'reserva .. ion Ac t of 1966 (130 S tat . 
915) and (xecutiv� Order 11593,  in sect ion 4 . 1 . 4 . 1 .  ent itled "Cultural 
Resources , "  Page /.-4 . 

Mitigat ion measur"s appl ied by tne applicant must be real and enforceab l e .  
"
The phrase "wou ld be" should be replaced by "\0,';.11 be" or "sha li be , l l 
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The latter phrase'; conno te a d e finite commitment on the part of the appl icant . 

The most serious " eakness o f  Chapter 4 is i t s �ack of quanti f ica t ion ,,· ilh 
re"pec t  to reduct ion o f  c e r t a i n  impacts b y  m i t i Gat ion measures . 

It is necessary r.c t  onl y  to a�alyze the effect iveness of each measure tn 
reduc inG the impa L t ,  but to quantify where pos,, ;ble the reduc t ion .. hich 
would occur . 

P .  4-7 .  The mitigat ion measures a re so general it is impossib le to 
adequately assess the u�avoidable adverse impar t s .  For examp l e ,  the 
spec i f ic sens i t ive hab i ta t s  tha t would be avo i d ed shoul:1 be name d .  Al so ,  
the phrase t I  • • • unnecessary d i s turbance o f  · terrestrial fauna 
would be avoided . "provides no spe c i f i c s  on the m i t iGat ion mea sures 
to be inst i t uted . 

• 

P. 4-10, "Hon i tor iflg ProGrams . "  Al thOUGh monitoring of a i r ,  wa t e r  and 
biological systems are d i scussed, no mention is made of a c t i on to be 
taken if the monit<'ring programs indicated add i t ional m lt i ga t ion should 
be required . 

Chapter 5 

The unavoidable adverse impac t s  descr ibed in th;.s chapt"r should be 
quantified. Of cour s e ,  the degree of quant ifi cat ion in this chapter is 
depend('nt upon the degree of quan t i fication in Chap ter J .  The da ta p rovi de d 
in Appendix II 011 lo"s of anima l s  due to the proposed plant should be used 
to make conclusions in this ch,'pter. 

The sentence has been changed to reflect this comment . The 
commitment by Great Lakes was sta ted in page 2-80 of the DES. The 
pipeline ROW is outside the range of all endangered species except 
whooping cranes, peregrine falcons , and blackfooted ferrets . It 
would not provide suitable habitat for any of these. 

The citation has been correeted to Table 2-6 . 

Specific actions were discussed in Section 4 . 4 . 2  of the DES . 

The phrase "would be" makes the same commitment for a proposal 
s t ill not approved . Regardless of the wording in the EIS , 
enforceability will be determined by statutes and permit stipulat ions . 

The analysis in Chapter 3 already takes into account mitigation 
measures as they are an integral part of the plant design. Emission 
reductions , for example, could only be quantified in Chapter 4 by 
stating emissions with and without control equipment . We feel such 
a discussion is not necessary to the environmental analysis .  

This deserip tion only refers t o  obj ectives p roposed b y  ANGCGC to 
show their intention to minimize impaets whenever possible 

Specific ac tions would depend on the nature of the problem and 
cannot be predicted a t  this time . ANGCGC has indicated that they 
will take the necessary corrective measures. 

We have quantified the more signifieant hapae ts in Chap ter 5 
(e. g . ,  land use ehanges , emissions , water and coal consumption, ete. ) .  
The data in Appendix H were used to d raw conelusions in Chapter 3 .  



Part , �pecific Techn ical CQrnment s  Conc erning Subj ect · DES Submitted by 
IILM Hest Central North. Dakota Regional Environmental Impact Stat ement 
Team 

DEVELOPMENT AND PROJECTS 

Page 1-14 The tabie l is t s  the water use for the fol lowing proj ec ts as : 
Coyote 2 1 , 000 acre-fe et /year 
NGPC 1 7 , 500 acre- feet /year 

The actual water use is as fo l lows : 

Coyote 11 , 000 acre-feet /year 
NGPC 1 1 , 750 . cre-feet /year 

Page 1-15 Refere�ce i s  made to mine d i s turbaucc over 25 yeaTs o f  about 
13, 000 a cres . Fcilowing this s t a tement in the text is a t�ble (page 
1-18) t ha t  sho,,'s mine a creage , d i s turbed of 1 2 , 5 0 0 .  

Page 1-27 I reco;;nize that the manpower requirer.lents t a b l e  is showing 

� average workforce ; howeve� , the table docs no t �xplain wllctllcr t h e  

� f i gures are averar� or peak. The t i t le should (:xplain wha t the f igure s 
rep re sent . 

The document' should clarify the relat ionship between to tal coal product ion 
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and ac tua l coal consumn t ion of both the gasifi�gt ion p l u n t  and Basin El e c t ri c ' s  
po,,-'erplant . For-;;;;;pj�hc document indica t es that the gas i f ica t ion p l a n t  

. 

requir es 1 1 . 5  "dll iou t ons pei: year ( 3 1 , 500)  tpd ) . How�ver , ac tual consump
t ion woul': amount to 9 . 4  mtpy ; t he balance ( 2 . 1  mtyp of excess fines)  w�.'!.ld 
be u t il ized by the powerplant or sold . A t abula t ion f o :  a s imple flow d ia 
gram would do much t o  c l a r i f y  the produc t ion-collsumpt io� p i c t ure . 

Although the EIS provides an appra i s a l  of anticipated d ,llar loss to 
agricul tural product ion conseqllent to installat ion of t �e proj ect (p . 3-32 ) ,  
the methodology ,,,,,,d t o  derive such c o s t s  i s  not presen · e d . A brief descrip · 
t ion of all a SSUDlptions and the analy t i c a l  approacll use ] to a c count for 
agr icultural losses wou l d  provide the necessary support for assessing the 
adequacy o f  th3t appra isal . 

We und e r s tand tha t the question 'of Federal coal t r a c t s  will be addressed a s 
soon as the inforl'l ... t i on necessary for analysis is avaiL,b l e .  (See second 
COJTDnen t under the " eology, Topography and Hinerals sec t i on . )  

CLIMATE AND AIR QUALITY 

Sanitary wa s t e s :  On page 1 - 2 9 ,  reference is made to a package trea tment 
plan t for sanitary wastes with the ef fluent to be "further polished in an 
oxi d a t ion pond before release . "  On p3ge 1-4 7 ,  re ference is made aga in to 

As mentioned on page 1-12 , the data on Coyote is for two 440 MW 
units . The data for NGPC is based on their request to purchase 
water ; they may not actually use that much , but we consider it 
a maximum resource requirement of the proposed proj ect . 

The f igure on page 1-15 has been changed to 1 2 , 500 . 

The word "average" has been added to the title. 

These comments originated from the Bureau o f  Kine s ,  see responses 
on page J-15 of this appendix. 

See response to above comment . 

See response to above comment . 

� 
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I;his pa ckage t yp'e sani tary wa s t e  treatme" t un i t .  but i f  there s tates that 
the e f f luen t i s  to . be reused i n  thc a sh hand l i  • •  g fn c il i t ies or o ther process 
area s .  No men t ion i s  made o f  oxida t i on pon� i�r o f  a re lea s e  of t r e a t ed 
wa ters on page l-q 7 .  I f  a release into a W.1 t ..: rCQurse i s  anticipa t e d ,  a 
Discharge Permi t will be re qu ired . 

The hi che st volume use of the crea tment 
'
plant "U 1 p robably occur during 

the eonstructi.on period . How will the e f f luen t f rom the "a s t e trea tme nt 
f ac i l it y be d i spo R .d o f  a t  this time a s  the p � n n t  wi ll not be in op era t i.on 
and the wa ters cou l d  not be used in any p lant pro ces s ing ?  

Wha t  sani t ary facilitie s  w i l l  be provided dur iug .the cons truct ion pha se 
which involves t:.e package t re a tment wa s t e  tre ,tment facil i t y ,  was te 
col l e� tion lines,  and other related appurt enance s ? 

On page 2-4 2 ,  it � "  in fer red that during hieh !lo"s in the Knife River "nd 
Sp ri ng Creek that increased BOD levels "ere the resul t o f  the re lea s e of 
wa st e wa ters from treatment lagoons by cor.mlUn i t i e s .  High flows are gen era ll y 
the resu l t  of e i ther snow melt or runoff from ra infa l l .  Noopo in t sources a s  
wel l a s the munici!,al lagoons should b e  includcd as a n  exp lana t i on for the 
increased BOD levels d uri ng high f lows . 

The proposa l indic.'tes that certain >la s t es wiD be d i sposed of by deep well 
inj ec t ion . Has it been d e t e rmi ned tha t the geol ogy of the proposed d isp o s"l 
zone i s  such that the qua l i t y  and quan t i ty of the proposed d isposa l zone � s  
such that t h e  qua l ity and quan t ity of t h o s e  "'a stes c a n  b e  inj e c ted i n t o  t h e  
Zone ·without opera tiona l pro'ulems ? A d ischarge permi.t w i l l  b e  requ i red for 
this method of d is�osal . 

On page 4-12 o f the s t a t ement it is noted tha t a regular mon it.or ing program 
will be e s t ablished for groundwa t er qua l i ty da ta. af t e r min i ng begins . The 
moni t ori.ng of &roundwa ter qua l i ty , e spec ially «H .-ound the mine areas t h a t  
are be ing used for ash and sludge d ispo sal . shou ld begin prior to such 
act iv i t ies . Perim�ter wel l s  around the mine arnas should be constructed 
and monitoring begun before the area is lused fer wa�te d i sposa l . Als o ,  the 
ques ti on of moni tor ing frequcncy , length of t ime mon i t o r ing is exp e c t ed t o  
be cont inued , a n d  t h e  e lements of parameters 6f q ua l ity to be de tet"l!lin ed 
should be addressed . 

Table 2-36 shou ld be u pdat ed to reflect pre sen t cond i t ions . 

Para graph A of Sec t ion 1 . 5 . 4 . 6  Ca s i f i c a t ion Un i t s  s ta t e s  tha t "the ga s 
esca ping dur ing the opera t ion · o f  the coal lock would be exhaus ted together 
with exc ess a ir by roal lock ej ector" to incinerat i on . "  To da t e ,  ANG has 
ind i c ated that no provisions have been made for the incineration of the 
coal lock exhaus t gas emiss ions a s  stat ed in this J,aragraph .  

The text indicates that the description o n  page 1-29 refers t o  waste treat

ment only during construction; the description on pa�e 1-47 refers to 

waste treatment only during operation of the plant . An application 

for discharge during const ruction will be f i led by ANGCGC with the State 

Health Department and will have to comply with Health Department requirement s .  

The effluent will b e  handled either b y  portable 

with holding tanks or by treatment in a package 

will present detailed plans to the State Health 

approval before construction. 

See response to above comment . 

facilities 
unit . ANGCGC 
Department for 

The paragraph has been changed to reflect this comment . 

As mentioned on page 2-38 , a feasibility study was conducted 
by Woodward-Clyde Consultant s .  A copy of the study report 
was provided to the North Dakota State Heal th Department in 
October 1976 by ANGCGC . The study concluded that wastes could 
be injected . 

We agree with this comment ; ANGCGC and RACCa have indicated 
they will work with the State Health Department , the Water 
Commission , and the Public Service Commission to develop a 
satisfactory groundwater monitoring program. 

Table 2-36 has been updated . 

The paragraph has been changed to reflect that 98 percent of 
the gas would be collected and processed , and the remaining 
2 percent would be exhausted into the atmosphere . The remaining 
gas cannot be safely incinerated due to the presence of coal dust 
and oxygen (an explosive mixture) in the gas. 
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Paragraph B of Sect ion J . 1 . 1 .  2 Air qua l i!'y l i s t s  open burning of debris a s  

a combustion source of a ir pol lutant s .  Open burninr, o f  debris i s  n o t  p e r 
missible under th·., Hor th Dakota A i r  Pollut ion Control Regula t i ons . 

Paragraph B of � e c t ion 3 . 1 . 1 .  2 Air Qu.1 l i ty s t a t e s  that sma l l  qu.1n t i t i c s  
o f  S O  and N O  would be cmi t t ed from the �ellt inc or flar ing o [  t h e  p roc(" ; s  
gas d�r inc s t�rl-Ups or emergen c ies .  Tl,ese er.:.is sions , a l thouGh sm

·
a l l  \dH�n 

ave. raged over an Clnnual t ime p er iod , may be s:i.gn ific.:tut \rJhc n  con si dered 
over a I-hour til'.le per iod . 

Paragraph B of Sect ion 3 . 1 . 1 . 2  Air Oua l it y' s ta te s that "gaseous s t reams 
containj ng hydroc"rbolls (pr ima r ily h'om opcr�.t ion o f  the coal locks) would 
be inc in erated . "  AIl G ,  a t  pr esent,  does no t p l nn to incine rate the gaseons 
s treams from the coal locks . 
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Sec t i on 5 . 1  l is t s  e",ission3 from the t.,o plan" s (ANG and Basin) which do 110t 
agree c l os e ly "iLl.  Nor t h  Dakota State Dcpartmelit o f  lIea l "h estima tes . A l s o ,  
emissio11!; l i sted in the Po l lutant Em issions an1 Abat c,"cnt Tabl.e found on 
page B-7 of Append ix B d iffer [rom f igures as sembled by this Department . 
This table also does not reflec t the emissions from t h e  r e f use incinerator . 

The sul fur d i spcdt ion d i agram shmm on p;,gc B-8 of Appendix B docs n o t  
a gree with t h e  l � t e s t  informa t ion subm i t tpd to t h e  Nor t h  Dako t a  S L a t e  

Department o f  He? I L h  b y  &�G (J e t ter' under d a t e  of F"bruary 1 7 ,  1 9 7 7 ,  froIU 
P. Brooks o f  ANC o f  this Departmen t ) . 

The in[onnation submit ted in Table 1-7 does not corr.e l., t e  with t h e  l a t C' s t  

information submit ted to t h i s  Department i n  ARC ' s  supplelilen ta l applica t ion 
submi t t ed on Dece'l'ber 1 7 ,

. 
1 9 7 6 .  

Table I I  li n d  Table XVI o f  Append ix 1 A->;GCGC ' s' Air Qual Hy Dl.sperdon Ana l y£';� 
does not correlate with informa t ion submi t t ed �y ARC ' s  supp lementa l applice
t ion on December :7,  1976.  

Informa t ion submi � ted a s  Appendix 1 does not include a l l  the informa ti on 
submit ted to the Korth Dakota S t ate 'Departmen t  of Hea l t h .  In pa r t i c u la r , 

the Draft Environmental Impact Sta tement does not include an equa t ion ( i v )  
which, in informat ion submit ted to t h e  Depart,,'en t ,  w a s  t h e  equat ion for 
calculat ing the plume r i se for a buoyant plume in calm winds into stable 
air which ANC approxima ted u s ing the formula d e r ived by Brigg s .  

Page 1-� 9 o f  t h e  �ra f t  Environmental Imp� c t  S t � tement s t a t e s  t h a t  t h e  volume 
of the flue gas from the refuse incinerator will he app roxima tely 60 , 000 
standard cubic feet per hour wi th a particular concen t r a t ion o f  0 . 2  grains 
per standard cubic foo t .  This resu l ts in an e�ission rate o f  1 . 7 1 pounds 

The burning of debris has been deleted . 

The short-term emissions from venting and f laring were shown in 
Appendix I .  

The reference to coal lock gas has been omi t ted . See also response 
to comment on Paragraph A, Sec tion 1 . 5 . 4 . 6  on page J-2 3 .  

Updated emissions data have been added to Sec tion 5 . 1 ,  
Section 3 . 1 . 1 . 2 ,  and Appendices B and I .  (ANGCGC June I S ,  197 7 ) .  

An updated diagram has been substitu ted . (ANGCGC June IS , 1977 ) .  

An updated Table 1-7 has been substituted . (ANGCGC June IS , 197 7 ) . 

An updated Appendix I has been substituted (ANGCGC June I S ,  1 9 7 7 ) . 

See response to the above comment . 
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per hour .  The refuse incinerator is est ima t ed t.O have a load of one to t"o 
ton s per day wh ic'h averaces to between 250 and 500 pounds per hour ba sed on 

an 8-hour day . A t  a loa d of 500 pound s per hO\:: , the inc ine ra tor would be 
a l lowed to em i t  part icu la t e s  a t  a r a t e o f  l . ?& pounds per hour . There fore , 
th e  ref u se inf ince ra tor under th ese op erat ioll ·oond i t i ons wou l d  not be in 
compl iance w i t h  the North Dakota A i r  Pollut io� Con t rol Recu la t ions . 

PaGe l-5Z of the Dra f t  Env ironmen t al Imp�c t S t � t ement c it e s  an e f f i c iency 
of the e lec t rosta t ic precipita tor for t h e  s t ea� boilers o f  about 9 9 % .  In 
the applic,l t ion fc, .  a permi t to construct IINC, cites an e f f i c iency ,for the 
electro s t a t i c  prec ip ita tor o f  abou t 80%. 

Page 3-20 s t a t es that th� maxi mum d a y t ime noi.se s tandard for ind u s t r ia l 
zones in Nor th Da ko� a is 80 dba . The Nor t h  Da:,ota S t a t " Department o f  
Health does not have Ruch type o f  noise s t an�ard . 

The emission val ufo3 for NO as shown gn page :;-1l0 for Coyote and MPC of 1 . 3 2  pound s / l OG BTU and 3. 5 pounds / lO BTU , re�pect ive l y ,  a r e  h i gh . 

Page 4-2 s t a t e s  th�t there are no New Source P e r f ormance S t andards tha t 
apply to t h i s  p ropused ga s i f ica t ion plant or it s steam boilcrG ( 1 0 6 ) . 
Thi s  is not t r ue . 

The t ime p eri ods d ; scussed on pager. 4 - 1 0  and 4··11  for th e  var ious pha s e s  
of the air qua l i t y  mon i toring program a p p e a r  to be insu f f ic i ell t .  
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Section 3 . 1 . 1 .  4 Od ors rc>ferences rather h i eh values o f "percep t ion l e v e '. :: "  
for S0 2 and 3NOZ<Page 3-1 7) . The l e v e l s  r e f er e n c ed o f  1 2 00 ue/m3 a n d  7 ()00 Z 

,ug/m3 , resp e c t iv e l y ,  rep!"( sent the h i Ghest or le a st scns i t j ve. dctc c t .i OI1 
threshold o f  l i terature r, ferenced :0 d a t e  by this Dep ar tment . 

The foll owine COIllll1e n t s  f r"m ou r revie" of the p re l imina ry Dra f t  Environmental 
Impact S ta t emen t 5\�br:d t t c( t o  this Departr.lent 0n Oct obe r  1 ,  1 <) 7 6 , Wp.rc c i t h �r 
not sufficien t l y  a d d resse. or not addressed a t a l l  by � , i s  Dra ft Environme n t a l  
Impact S t a temen t : 

Comment 3 \Jh ich s t a t e d  th�.t the si ze , type , iI,H, arrangement of the li q\l i d 
fuel burners in the s t eam boi l e r s  and superhe a t e r  furnace s which eon t r ibu t n  
t o  a low forma t ion of N O  , should b e  d i scussed . x 
Comment 8 which requ e s ted the iden t i f l ca t ion of the '1Iaj or access r,?ads that 
will be h a rd-sur faced Rnd when they will be hard-surfaced in rel a t ion to 
const ruc t ion o f  the p l ant . The Depar tment also requested the iden t i f i ca 
t ion of unpaved roads and r igh t-o f-wa y to be sprayed w i th wa t e r  to con trol 
fug i t ive d ti s t .  

. 

A letter has been sent to the State Health Department by 
ANGCGC stating that the specifications for the incinerator 
When it is ordered would be such that they would meet State 
air pollu tion criteria . 

The eff iciency has been changed to 80 percent . 

The reference to standards has been deleted . 

The values for Coyote and HPC have been updated . (Ot ter-Tail 
Power Company Kay 1 6 ,  1 9 7 7 ,  ANGCGC June 1 5 ,  1 977) . 

A letter from the State Health Department regarding the appli
cability of the standards has been added to Appendix B .  EPA 
has yet to establish standards for coal gasificat ion plants . 

ANGCGC has indicated they will work with the State Health 
Depar tment to es tablish an adequate monitoring program. The 
time periods were presented as minimum period s .  

The values listed represent concentrat ions that are detectable 
in outdoor si tuations . Under laboratory cond i t ions, t rained 
persons can detect concentrations of S02 and N02 down to 
865 mg/m3 and 230 mg/m3 , respectively. However , these lower 
levels would not reflect the everyday impact of the proposed 
proj ec t .  

After consul tation with the State Health Department. this 
informat ion was provided to them by ANGCGC but it is too detailed 
for inclusion in the EIS . 

As stated On page 1-29 of the DES , the main access road to 
the plant would be the only paved road . It would be paved 
prior to plant construction . All unpaved roads and rights-of-way 
would be sprayed with water to control fuitive dus t .  
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CODDDent 13 "hich requested that the expected p�rticulate �misGion rate from 
the sod ium sulf<i te dryer to be add ressed and compared to the allowable emission 
rate. 

CODDDent 18 which requested that the air qualj ty effects of two product pipeline 
compressor stations be discussed . 

Comment 19 which requested that the air quality effec ts of a half-si?e plal .t  
(125 MM cfd) versus t h e  full-si ze plant (250 MH cfd) be d iscussed . 

Questions concerning these comlOents should be addressed to Gene Christ ianson , 
cOIDlllercial number (701)  221,-231,8 .  

I�ATER RESOURCES 

In general ,  the subj ect of water resources is fairly adequately add ressed . 
Ex"cep t icns are , f -: rs t ,  the lack of any infom" t ion on the amount of ground
wa ter us�d for stock and ranch suppl ies in th� area to be imp a c t ed ; and , 
second , the lack "f specifiC  details regarding the imp a c t  of the proposed 
act ion on groundwa ter quality.  

Some parts do not seem hydrol ogically sound . For instance , it js s t ated 
with no suppor t in?- evidence that the croundwa ter moves up fro," the deep 
aquifers Lo rech,) l ::;c the shallo\ver one s .  Qua l i t y  of wa t e r  docs not seem 
to support this idea as a concen t rat ion of sodi lWl  in thQ water "muld 
l ikely increase as it moves up through the t h i c k  c l ay bed s .  In another 
place , movement of water i s  ind i ca t ed in the Beulah Trench from Lake Sal"�al�2\ ... ea 
toward Kni fe River . This i s  on page 2-38 . A ground"atcr d ivi de highe r tha!1 
the maxit""" lake �evel would prevent such Tiloveroen t ( see Figure 2-23 on pag" 
2-32 ) . Fol lowing are deta iled commC'n ts On specific ireTJs .  

" Chapter 1 

p.,ge 1-10 "  The appropriation of underground "a ter is con trolled by the 
North Dakota State Water Commiss ion and the State Engineer . The State 
Engineer should be added to this list.  

Page 1-1 2 ,  Subj ect NGPL Proposa"ls. The write-up ident ifies the water 
n

"
eeds as 1 7 , 500 ac re /fee t  annually for the Dunn Cen t e r  area. This should 

be correc ted. 
" 

Page 1-13 under the topic "Use of Natura l Resources . "  The mine for the 
NGPL Proj ect is iden t i f ied as being just north of Dunn Center . I believe 
it should be eas t of Dunn Center . 

Page 1-37 and Ficure 1-15 on pace 1-3 8 .  The last sentence concerning 
gas ifica t ion says "II h l ock flow d iagram of the entire process is shown 
in Ficurc 1 -15 . "  Tld s f icure does not show any ash involve d .  

The flue gas from the dryer is mixed with steam boiler flue 
gas and treated in the electrostatic precipitator; emissions 
after treatment are neligible (0 . 79 lbs/hr) . 

The effects of the stations on air quality would be inSignifican t ;  
however ,  a paragraph o n  these stations has been added to 
Section 3 . 1 . 1 . 2 .  

The proposed project i s  a 250 MHcfd plant; however ,  the emissions 
of a half-size plant would be about half those of a full-sized 
plant. 

Groundwater use was shown in Table 2-8 ; impacts on groundwater 
quality were included in Section 3 . 1 . 2 . 2 .  

Although the water quality may not reflect upward migration of 
water , pressure differentials are such that upward seepage may occur 
at low rates between some aquifers . The groundwater divide is not 
necessarily f ixed in location or elevation, but may move in response 
to various conditions , in particular,  water levels in Lake Sakakawea. 
The 1865-foot elevation only refers to the top of the water at the 
divide; water from the Lake could move through at a lower elevation. 

The State Engineer has been added to the lis t .  

See first response o n  page J- 22 regarding page 1-14 of the DES . 

The word "north" was change� to "eas t . 1I 

An arrow indicating ash byproduct has been added . 
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Page 1-4 5 ,  line 6 .  The parenthetical expression reads "s i l t  And CaCo
4

. " 
Would t his be CaCO) and CaS04 ? 

Page 1-4 7 and Fi gur e 1-16 on page 1-4 4 , No ' u e n t 5 f icat ion is given a s  

to the c1nracter of t h e  s ludge to be d i sposer' in to the mine . 

Chapter 
P a g e  2-18,  Table 2-2 . It seems o d d  tha t the hi!�h e s t  f lood on the Kn i f e  
River n ear Golden Valley du ring a p er iod o f  ( 0  years only h � s  a 21-year 
occur renc e i n t e rva l .  T h e  r e c o r d  for Kn i f e  R i v e r  a t  n�zon is not i844 - l 9G 3 .  
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It is 1 884-1 9 6 3 .  This imp l ies a con t inuou s  record which probably is in c o � c e c t . 
A l so , why does this tab l e  include data onl y to 1963?  The l a s t  13 year s o f  
data a r e  a l s o  availab l e ,  Maximum f l ood shown f o r  the Kn i f e J\iver at Hazp," 
is in 1 9 6 6 .  This table n e eds r evi sion . 

Page 2-1 9 ,  Table �-3 . Has indus t r i a l wa t e r  u�e exact ly the same eve ry 
yea r ?  Cou ld t h i s  be the amount of wa t e r  r i C h L  ra t h e r  than t h e  aDount o f  
\I.'a t e r  used ? 

Page 2-38 , l ine s " 5 ,  and 6. The s ta temen t ind i c a t e> s  th a t  ",,, t e r  go o s  
from Lake Sakakawea t o  the Kn i f e  River valley nc a r H il z e n  through the 
Ante lope Creek aqlj i f e r . I f  maxim\..Cl lake clev:o t i on is 1 , 850 feet , wa t e r  
from Lake S3kaka��.a cannot p e r co l a l e  a c ros � a croundwa t e r  d i v i d e  tha t is 
id en t i f ied a t  an a l t i tude o f  1 , 865 . 8  on pace 2-29 and a l so SI"Ml1 on page 
2-32 in Figure 2-2 3 .  

Page 2-<\ 2 ,  subj e ct " S t r eams . "  The f i r s t  parag raph should be f o l l o.]ed by 
B table l is ti ng tile state stand a r d s  of .]a t e r  quality for the va rious t y p e s  
o f  st ream s .  Some o f  the · Jitter qua ] i t)' cr i t er ia a re ind i ca ted in sub sequen t 
paragraphs , par t i cularly J i s solved sol i d s  and colo r ,  but t h e  others should 
be shown for compar ison s .  Alo;o same pa ge , the second pa ragr�ph under 
" s t r eams" d esc r ibes the B" D itS in cr ea si nG ' .... itll  th e release o f  \,'a s t e  \o.'a t e r  
from tr ea'tment l agoons a l  mg the Kn i f e  River and Spr in g  Creek . How f a r  
did t h i s  i n c r e a se per s i s t '! Also , what w a s  the magni t u d e  o f  t h e  in cr ea se ? 

Page 2-43 , Figure 2-33,  '�he t i t le .>f €h i s f igu re should be "Sur face-Ha t e r  
Quality Samp l ing Location 3 . "  

Page 2-4 4 . The f j rst sen�enc
'
e b e l ow the table O n  groundwa t e r  qua l i t i e s  

is ambiguous . T h e  exce eding ' o f s t andards for Lake Sakakawea and Kn i f e  
River a n d  Sprinc Creek is irrelevant .  What would be r e l evan t i s  the 
relat ionshipR be tween the d i ssolved sol id s from the va ri ous aqui fe rs and 
the s t a t e  wa t e r  quality s t anda r d s .  I t  sucgested that t h i s  sentence be 
removed and reca s t ,  possibly 'moved to· page 2-39 where the topic is 
IISurface Wa ter s . " 

nCa C04" has been changed to "Ca C03 ' "  

The estimated composition o f  the sludge has been added . 

Table 2-2 has been revised . 

The value assumes the amount authorized is the amount used; 
the amount actually used is probably somewhat less. 

Croft ("Ground water Resources , Mercer and Oliver 
NDGS Bulletin #56 , Part III ,  1973)  indicates that 
a conduit when the lake is at maximum elevat ion. 
on page J - 26 .  

Counties , North Dakota , "  
the aquifer acts as 
See also fifth response 

State water standards are readily available and are too lengthy 
for reproduction in the EIS (19 pages ) .  The State Health 
Department attributes some of the increase to nonpoint sourceS . 
Data available on the increase was shown in Appendix E .  Criteria 
which may be affected by the project were included . 

The t i t le has been changed as indicated . 

The sentence was included to g ive an idea of the qual ity of the 
water to the nontechnical reader who may not understand all the 
technical data p resented in Appendix E.  
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Chapter 3 

Page 3-1 6 .  The second paragraph. The impact of sulfur d ioxide and 
nitrogen d ioxid� on tobacco has no part icular relevance to western 
North !Jakota . 

Page 3-2 3 ,  fourth paragr�ph, last sentence . T�e statement lhat AnFo i s  
responsible  f o r  increased nitrate  conce n t rat ions should be documented . 
Al s o ,  it is sta ted tha t sulfate concen t rat ions in exis t i ng mine p i t  
wa ters is 1 0  timeJ that of adj a c en t  s t reams, 1 he support ing data for 
these statements should be added to the appendi x  or should be inciuded 
at this poin t . 

Page 3-2 3 ,  last p;:.ragraph. The first sentence which pertains to the lit tle 
effect on surface '..:at crs receiving water from t�IC p i t s  is negated by much . 
of the rest of th� paragraph . Revision of the paragraph would involve 
recast ing and revr,rsal of the f irst sentence.  

Page 3-24 , third ;.aragraph. This paragr.'ph shC'uld include a sta tement 
that the increa se� erosion o f  recla imed land WL l l  probably be a temporary 
i@pact but that a long term degradat ion of chemi cal qual ity  of 'la te1' is 
possible and proba ble . 

Page 3-2 7 .  last co"'plete paragraph . The last sentence in this paragraph 
ind icates that recla imed l and could not be used as a shal1�\., grouD(h.Ja l e r  
source because o f  l eachates from the buried ash and sludge . This is a 
major impa c t  and sho u l d  be expande d .  The recla i@ed land by the end o f  
mining would include t h �  entire min e . 
Page 3-2 9 ,  second pangr"ph , fourth sentenc e ,  . The stat ement thil t wa ter 
levels could re turn to premining levels or hi gher following reclamation 
is of doubtful v a l i d i t y .  The 19 wells would no� be usable after min ing 
unless th�y were deepened . 

rage 3-2 9 ,  same pa:.:agraph . TI,e last . two sent ences concerning repla cement 
o f  water suppl i � s  may belong under "�litiga t ion" rather than under "IlDpact . "  
rage 3-32 , f irst paragraph under topic d ,  "Geol,gical Hazards . "  The fact 
tha t 762 wells have been placed in operation in North Dako t a  since 195f. 
with no kno�'T1 earthquake problems has very l i t t l e ,  if anything , to do with 
the possibi l i ty o f  p robl�ms caused by deep well dispos�l of plant wa stes . 
Deep w('l1 inj ec t ion woul d  result in the add it ion of wa ter and p ossibly 
the increase o f  und�rground pressures . The wells cited .,re extrac t ion 
wells whnse operation would be to reduce underground pre ssure s . 

Polge 3-36 . lopic c ,  "\�etland Cornmun l t ie s . "  The last Gentence ill this 
paragraph should be deleted a s  it pertains to R� tiga t ion rather than impac t .  

10 
The relevance was indicated when it was pointed out that 
tobacco is considered average in its sensitivity to air pollutants .  

The supporting data was included i n  Appendix E .  

We believe the sentence i s  accurate;  the paragraph does not 
deal with the transfer of water from pits to other surface 
water s .  

These Lmpacts o n  water quality were discussed o n  pages 3 - 2 7  t o  3-29 
of the DES . 

The para�raph has been expanded to clarify that thp reclaime� lan� 
would eventually include the entire mine. 

It was decided that this was a logical place to briefly discuss 
what could be done if the wells were actually affected .  

The DES specifically deals with 437 inj ection wells (132 

and 325 high pressure) rather than 762 extraction wells . 

" inj ection" has been added for further clarification. 

low pressure 
The work 

The mitigation was an integral part of ANGCGC' s  proposal and cannot 
be deleted . 
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Chapt er 

Page 4 - 2 , f i r s t  par.,graph under "Wa ter Qua lity . " Federal and s t a t e  
standards f o r  wa t er' qua l i t y  are ind i c a t e d  a t  t l > i s  point . They should be 
tabu la t ed e i t her here or in the appe nd ix and l e f erred to at this poi nt . 

Page 4 - 1 2  topic "Ground"a ter" f irst paraer.1ph . Mon itor ing o f erollnd w.1 t e r 
should b e g in before mining begins, as would be done with sur face wa t e r . 

Chapt er 5 

11 

Page 5·- 2 ,  last pa ragraph under "Wa t e r . "  The last sentence s t a t e s  t h a t  leac!,ed 
water from the mine p it areas may inf i l t r a t e  sl>allow aqui fe rs inc rea s ing ,[l.J3 . 
What sped f ic el�men t s  or radicals !'ould be inr.reased and what wou ld be the 
spec i f ic impac t s or, usage? 

.Chapter � 

Page 7 - 1 ,  topic 7 . 3  "Wa t er . "  The s t a t e  is incr.mplete in t h a t  it do es not 
:'nclude the irrevers ible damage to ground"a t er within t h e  mi ned and r e c l a i. mf'd 
area . Also , there is no men t ion in t h is paragraph of the irrever s ib le dmn�<,e 
done to the Minne lusa Forma t ion by inj ec t ion of was t e s  from t h e  deep we l l .  

Chapt c:.� 
Page 8- 1 9 ,  l a s t  sent ence in the second f u l l  p aragra ph . The s t a t ement 
lIu11dcrground mining gene r a l l y  has less environmen t al iJll� a c t  than s t r ip -rui"l·dr.n" 
should be deleted or conside" .1bly qual i f ied . The s t a t e:,ent as it s t and ".'i,s 
incorr ec t . 

Append ix n 
SOlO" of t,",e arrow� on the flow ' d iagrat:ls need to be reVE �sed . Sp ec i f ic ally 
in the Rect isol Unit diagr am, gas from coo l ing should I: �  one of the inpu t s .  
In t h e  Ammonia Recovery diagram, gas liquor probab ly should g o  into the 
process--accordinc to the d iagram, noth ing goes in . 

flppend i x  E-IO 

The chemical ana ly ses o f  select<,d mi sc e llaneous water E amples appears to 
have a tran spo si t ion of conduct ivi ty and t o t a l  d i s solvEcd solids for ,Sam:> le L:-9/l . 

GEOLOGY , TOPOGRAPHY , AND }!lNERALS 
Chapt er 1 
Paie 1 -20 . Can the p rec ise area that contains 1 . 5  b i ll ion tons of coal be 
de l inea t e d  on a map? I s  the r e serve w i t h i n  the curr ent s t r i pp inG depth 
limit� t i ons of 120 [eet of overburden a nd a s t r!pp inc ra t io of less than 8 : 1 1 What ore t ec hnical parameters of the re serve category? 

Federal and State standards need not be duplicated in every EIS 
that is written; such s tandards are easily available to interested 
persons and need only to be referenced in the EIS . 

An adequate groundwater moni toring program wil l  be spec i f ied by 
the State Health Department as a condition to the projec t ' s  
solid waste disposal permit . 

Components of the leachate were detailed on pages 3-28 and 3-29 
o f  the DES . This chapter is a summary of major impacts described 
in Chapter 3 and is not intended to include all details of 
previously described impact s .  

The paragraph has been changed t o  note the loss of groundwater 
within the mined area: the water in the Minnelusa formation 
is already so salty that it is doubtful that any signif icant 
damage wil l  result from the proposed proj ec t .  

The word "generally" qualifies the sentence and we believe that 
it is correc t , as underground mining does not totally disrupt 
the top 100- 120 feet of the earth ' s surface. 

The arrows have been corrected . 

The values do appear to be transposed , but a check of the field 
notes revealed identical values . 

The limits of the reserve have not been accurately determined . 
The 1 . 5  b i llion tons is only an estimate as is the 947 million 
currently recoverable tons . The coal varies from 20 to 200 
feet deep with a stripping ratio of 7 . 6 3 .  
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What is the source of the coal analyses? Can it be c i ted ? 

This would be a good place to indica t e  t h a t  the proposed :lct ion does not 
include the Federal tracts w i t h in the proposed min i ng area . Also , i t 
could be po inted out tha t there is hI ract both a ll'ase al'pli"a t fon and 
J:liARS nominntion for much o f  the Federal coal w i t h in the proposed m i n ing 
area . 

Chapter 2 

Tab le 2-13 shou ld be expla ined . What, sca l e  is t h e  in tensity 5howo in 
the second column'; Wha t is the inten 5 i t y  'shown in the four t h  column? 
If th e Hodified H ' ,rcalli scale is the one used , enclosed is a copy of 
the descrip t ion 0 :  t he various scale in t ens i t i � �  and the a s sociated 
effects a t  each gr,de of intensity (enclosure 1 ) . There are descr ip
tions for the Ric;.ter Scale in various 'publica t i on s ,  a lso . A descr ip
tion of the var i(".Is intens i t i e s  would be useful to the reader . 

Reference - C .  F, Ric t h e r ,  E) ementary S e i s",ol?J�'!., I�. H .  Fre eman and Co " 
San Fransic50 and London , 1958 . S ,  1'. Algermi"st'n "Seismic Risk S t ud ie :, 
in the United S ta te s , " Fou r t h  Horld Con ferenc e  in Ear thqual:e Enginee r ill C ,  
Ch ile , 1969 . 

Pages 2-�6 to 2-� C ,  A physiography !;lap '"ould show what is bei� d iscussed . 
A one-pace !!lap the t could be u s ed p r e U - y  much as is can be found in thc 
Gu;uc t o  the Geo] ,,);y of North Dakota by John Bluelnle 1'1 �p<ll'ed by the 
North Dakota Geolog i c a l  Survey , page 6 .  
Pages 2-48 t o  2-5 3 .  The discussion o f  thE physical environlllen t should 
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include cons i d e r a t ion of deep s a l t  col] apse s t ru c t ur e s  and their poss i h l e  
impact upon t h e  gasificat ion plan t . [ven tho uLh the AN; plant is to be 
situa ted near the fringe of t fie deep s a l t  co l J �p Des , such collapse s t r u c tures 
have been iden t i f i ed el sew!.ere in the W i l l i s t o n  Basin , in some cases re sul t ing 
in activi subsi dence of the land surfa c e .  

Page 2-48. Perhaj)s a bi t more d iscussion of t h e  con t a c t  be tween t h e  S e n t inel 
Bu t t e  and Tongue 'aver . Cur ren t U. S .  Geological Survey us age places t h e  
c o n t a c t  a t  the to� of the HT Bu t t e c o a l  bed . Ac cord ing to a repo r t  o f  the 
Kni f e  River KCLA 1>eing prepared by Ronald Law, Conserva t ion Div i s ion . for 
OPEN FILE release , the s t ratigr:lphy inte rval ranges from 170 to 260 f e e t  
between Beulah-Zap a n d  H T  Bu t t e  beds i n  t h e  areB . T h e  thickness given is 
con s i s t e n t  wi t h  the in terval s hown on the cross-se c t io n ,  Figure 2-35 , 
so be sure t o ' change the figure if you chan ge the text .  

In Law ' s repor t , a map sho"s about thloee feet of Schoolhouse bed in abou t 
l square miles of Nine No . 1 and No . 3 ,. Seems to me t his should be m('nU oned 
here and in iml''' c � s  as i t  amoun t s  to about 10 million ton,; o f  coal. t h a t  might 
be mined or irre t r ievably commi t t e d  to the spo il o p il e . 

Commercial Testing and Engineering Company of Chicago , I llinois . 

The possibility of mining Federal coal is discussed in 
Section 8 . 1 . 3 . 6  as agreed with BLK representative s .  

The f a c t  that the intensities are based o n  the Modified Hercalli 
scale and a reference have been added ; the reader has also been 
refered to page 14 of BLK ' s  comments (page J-32) for a descript ion 
of the Mod ified Mercal li scale. A descript ion of the Richter Scale 
can be found in standard texts on geology. 

See above response . 

The map wa's examined and was found to differ significantly 
from the discussion, thus it was not included. 

As discussed on page 2-53 of the DES, no deep salt collapse 
structures are known to occur at the plant-mine site. 

The 
its 
bed 

presence of ' the HT bed does not affect the proposed project or 
impacts because it is 1 7 0  to 260 feet below the Beulah-Zap 
and is too deep and thin to be economically mined at this tbne. 

The seam is too thin (2-3 feet thick) to be economically mined at 
this tbne, thus it would be destroyed. This impact has been added 
to Chapter 3 .  

..... 
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Pal'e 2-50 , second paral'raph . Do the cl inker deposit s have any comrnc r c i " l  
v a l u e ?  D o  any of the materials described i n  the geol ogy sec t i on have any 
commerc i a l  or aesrhet ic va lues ? 

Chapter 3 
What ,wu ld earth" uakcs do to the plant site an'; pipe l ine if they should 
occur a t  the maxi;nuJO r a t e s  shown in Table 2-13'1 Sec Mod i f ied tlercalli 
Intensity Scale 0;1 Page 1 4  of the se comments . 
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Wil l  the sand ano gravel ,  cl inkers , and other pos sible const ruct ion IJaterials  
at t h e  site be stvckp i le d ,  b u t  back as part o f  t h e  overburdcn a n d  l o s t  t o  
future uses , or bft made available for future usc ? 

If the F&deral co�l is not mined, will it be lust to fut ure l'eQera t ions 
as an energy source? How much would be or could be lost ? Would ",in inc 
Federa l coal make the mining more e f f i c ient? '.e ss efficient? How much 
coa l will be los t  as a result o f  recuvery ratL s ? 

How much sand rind gravel w i l l  1>e used and wher'! wil l  it COlDe from? W i l l  
areas be d i sturbed as a r e s u l t  of s a n d  and l'ra .'el excavation ? Cha nge s 
in topographY , new road s ,  d es truction of forage , et c . ,  arc j u s t  a few o f  
t h e  iopac t s  that c o u l d  oce'Jr , 

How much coal , oil and l'a � ,  c l inkcr , sand and l'.ravel could be exc) uded 
from ncar future or futurl develop�cn t as a rC Gult of cons truct ion o f  
pipelin r s ,  power line s ,  pl£nt f a c i l i t i e s , e tc . ? I s  sub si d ence o f  the 
Tec lai10ed mined areas l ike ly or unl ikely? What would the long t erm 
effects of subsidence be ? 

If these types of quest ioT'S arc app licable and they cannot be ans"ered , 
they should be spelled ou' as �nknown s , at least in the impa c t  sec tion 
of the rDES . 

Page 7-1 . Add i t ional coal lossess could occur if Federal lands wi thin the 
proposed mining area are not mined . 

The clinker deposits to be disturbed by the plant and mine do not 
have any commercial value but would be used in facility construction 
to the extent possible ; the other materials do not occur in larRe 
enough deposits to have commercial or other values . 

All structures have been designed to protect the plant against 
the maximum probable earthquake . 

Sand , gravel ,  and c linker will be recovered and used where 
economically feasible . 

, 
See discussion of the Federal coal a lternative in Section 8 . 1 . 3 . 6 ;  

mining Federal coal would b e  more efficient . The recovery factor for 

all areas is approximately 92 . 5  percent thus 7 . 5  percent of the coal 

mined would be lost , or about 28 million tons for the l i fe of the proJect . 

Sand and gravel would be obtained from local supp l iers . About 
1 5 , 000 cubic yards of both sand and gravel would be required . 

No depos its of these resources would be excluded from future development . 
No subsidence other than settline of soils due to compaction is expected . 
The 10nR-term effect of this subsidence would be the creation of 
wetlands in some areas. 

See above responses . 

A sentence to this effect was added to Section i. I .  

j 
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MODIFIED MERCALLI INTENSITY SCALE 

The Modj.fied tlercalU Int ens i t y  Sca l e  describes earthquak('s by the i r  effects 
f o r  twelve [\ r a d e s  o.t intensi t y .  Each gra d e  i s  ass igncd a Roman Numer a l  a r;  
listed below. 

1. Not fel t .  Marginal and long-period e f f e c t s  o f  l a r ge e a r thquakes 

I I .  Felt by »ersons a t r e s  t ,  on upper floors , o r  favorably plac(;d . 

III . 

IV . 

V 

VI . 

VII . 

VIII . 

F e l t  indoors . 
light t r ucks . 
earthqua",e. 

Hanging obj ects svi nS . Vibra t ion l i k c  pa s s i ng 0: 
Dur a t ion e s t ima t e d . Hay not be r ecognized as an 

Hangin[\ obj ects swin[\ . Vibrat ion l i"-" passin[\ of heavy truck s ;  
o r  sensa\:ion of a j ol t  l i k e  .1 he,wy b a l l  s t :: i k ing t h e  ,,'Ci l l s . 
S t andinf, JTlot.or carr: r o c k .  l-lindo, .. 's , � ishes , doors r n t t l e .  Glass0.Z 
clink. Crockery clashes . III the upper range o f  IV , woode,., wall>: 
and fram�s creak . 

Felt outdoor s ;  d i r ec t i on est ima t ed . Sleep e r s  "·"k,,ned . Liqu Id s 
d is turbed , some s p i l l e d . Sma l l  u n s t a b l e  obj e c t s  d i splaced or 
ups e t . Doors swing, close , open . Shtl t ters , p i c t ur e s  move . Pe}iciulu� 
clocks s t op ,  s t ar t ,  chall[\e ra te . 

Fel t  by a l l .  NallY frightened and run outdoor s .  Persons ,.-a l k  
unc t eadily . Windo,",'s , d f�he s )  nL'S�i\·}arC broke n .  Knick-kna cks , 
books , p t c . , off shelves . P i c t u r e s  o f f  wal ls . Furn i t u r e  ,"oved 
or overt urned . Weak p l a s t e r  and mas.mry D cracked . Sma l l  beJ Is 
rin[\ (ch',rch , school ) . 'fr e e s , bushec· shaken . 

D i f ficult to stand . •  N o t i c ed by dr ivers of m o t o r  cars . Hall g i n [\  
obj e c t 3  quiver .  Furniture brok e n .  llama[\e t o  masonry D ,  includ inf, 
cracks . Weak chimlleys broken at roof line . :a l l  o f  p l a s t e r , loose 
bricks , stones ,  t i les , cornices (also unbracE:.d p a r a p e t ::;  and archi
tec tural ornamen t s  - CFR) . Some cracks in masonry C.  Haves on )Jond s ;  
wa t e r  turbid with mud . Sma l l  s l i d e s  and cavi n[\-in along sand o r  
gravel banks . Large bells ring . Concrete i r riga t ion d i t ch e s  damaged . 

S t e e r i&g of mo tor cars a ff e c t ed . Damage to rrasonry C ;  p a r t ial 
collapse . SOlDe d a ma ge t o  masonry B; none to masonry A. Fall of 
stucco .mel some masonry wa l l s . Twi s t ing , [all o f  chimneys , fa c t o ry 
stacks , monument s ,  to\ou' r s ,  e l cv.1 t c d  tanks . F rame hou ses moved on 
founda t i ons if not bol ted down ; loose panel ,,·. l l s  thrOlm ou t .  De
cayed piling broken off . Branches broken from t r ees . Changes i n  
flow o r  temperature of springs a n d  wel ls . Cracks in we t ground 
and on s teep slope s .  

No response necessary. 
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I X .  General panic . Ma sonry D destroyed ; ma sonry C heavi ly damaged , 
somet imes with compl e t e  collapse ; m.,sonry B ser i ously damaf,(·d . 
Frame s t ructures , if not bo lted , sl'ifted off foundat ions . Frames 
racked . Serious damage to r eservo !.. s. Undeq;round p ipes broken . 
Conspicuous cracks in ground . In a ; luviated areas , sand and mud 
affected , earthquake . fountains,  sand c r a t ers . 

X. Most masonry and frame s truc tures d e� l royed with their founda t ion s .  
Some wel l -built wooden s tructures and bridges destroyed . Serious 
damage t o  darn s ,  dikes , embankmen t s .  Large landslides . .Water 
thrown on banks of  cana l s , ,ivers ,  lekes , e t c . Sand and mud 
shif ted horizont ally on beaches , and flat  land . Rails bent " l ieh:: ly . 

XI . Rails be"t greatly • .. 
Underground p ipclines COlilpletely out of serv':'ce . 

XII. Dama ge np ar ly total . 
and level ·d is toy t e d .  

J'LllNTS IL' m  SOILS 

Large rock masses d i spla c e d .  
Obj e c t s  thrown i n t o  the air . 

Lines of s igh r 

Cert a in c l emen t s  in the draft are well done such as the cOmr.Jcn l s  made 
concerning the e f fects of  deteriora t ed a i r  qua l i ty on human , anima l ,  and 
plant health as noted on pages 3-15 and -16. C e r t a i n  aspec t s  of the s t a t ement 
need to he s t r en {,thened . There could be more acreage f i gu r e s  i n s tead of or 
in a d d i tion to s t a t emen t s  del ineatin G percentages of one type o f  habitat or 
anothe r .  SOF.lC s t a temen t a s  t o  the ] ikel il lood o f  rec lama t ion o n  d i f feren t' 
types . of vege t a t ive cOI!1munit4' es and-a lso-wha t k ind of mana gemen t -wou l d  be 
required to mainta� n the various cor.nnunitics in a "rt:-c la imed " s t a t e  'Would 
be desirable . 

Other commen t s  are 3S fol low s :  

Chapt c r  2 

"Page 2-58,  f i r s t  sentence .  Who were . the
l 

studies conducted by a n d  for whom? 

Page 2-5 8 .  Add rye to crops Brown . 

Pages 2-62 to 2-61. . Perhaps .a one or t\JO sen tcnce descrip t ion of each 
range site type would be he lpfu l for the layma n .  EX81"ple , t e l l  why an 
overflow s i t e  is called an overf low s i t e .  . 

PaGe 2-66, P l a n t -}! l n e  S i t e  . .  Are the prairie thickets mentioned in the f irst 
sentence a l s <?  knm."·na5I '.,,,.'Oody draws" or. "hardwood drays ? "  

Page 6 6 ,  b ,  t ree pl 2 n l i n�. The lonG narrow strips referred to in the f irst 
sentence arc known as shc l t crbel t s  or windbrcaks • . 

"ow product ive are the croplands and range l a nd s in compar ison to o ther 
simi lar l an d s  in the area? 

No response necessary _ 

We prefer percentage f igures because they give the reader 
an immed iate impression of how much a par ticular habitat comprises 
of the total habitat dis turbed . Also , exact acreage f igures 
would be subject to change as current plans change . The likelihood 
of reclamation of various p lant communi ties is not well established 
and is currently being studied in North Dakota . Reclamat ion 
management practices are also not well establ ished as attempts 
at reclamation have only recently began in the region . The 
preliminary out look is good , however . Also , we pointed out on page 3-40 
that we believe much of the rec laimed land would go into crop 
production . 

As mentioned on page 2-1, the studies were conducted by Woodward
Clyde, Inc . for ANG . 

Rye has been added . 

Detailed descript ions of the sites are contained in the Woodward
Clyde EIR. They were not included in the EIS because the names 
of the various sites are self-descriptive and further descriptions 
are not necessary for the impac t  analysis . 

No . The thickets cons ist of a high shrub-low tree variable 
compos ition of j uneberry , choke cherry , round-leaved hawthorne , 
and wild plum . 

The text has been changed to reflect this comment . 

The SCS advises us that the productivity is essentially the same. 

..... 
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Chapte r  3 

Pace 3-2 2 .  I f  w.o.odlands can b e  rec l a imed t .o  their .original c.ond i t i.on m.orr, 
than 3-4 years w.ould be re qui red . Make a spec i f i c  s t a tement ab.out the re r ; a
ma t i.on .of w.o.odlands ("w.o.ody draws" ) .  

Page 3-2 2 .  Ifha t  c � i teria are used to make these s ta t emen t s  On economic 
losses incurred to agr icult ure and t h e  AUHs tha t would be los t ?  

Page 3-36 , i n  l ine 3 ,  chance may to �. 
Pace 3-3 6 ,  wooded ,:oTU.'nun i t i e s .  C i t e  r ef e T e'oce f.or the s t a t ement "w.oody 
species can o f t en survive directly on spoil ma terials . H  

Pages 3-4 0 and 3-41 . Go.od cOJr.ment DO the loss o f  nat ive prairie!> - also 
sh.ould men t i.on rec la imed rance ' i s n.ot a s  valuable for full seas.on grazing 
8S n a t ive range is . 

Chapter I, 

How ab.out us ing i r r iga ti.on for t h e  init i a l  e s t a b l i shment o f  vegetation 
during the rec lamat i.on pr.ocess? 

ANlHAL5 
The N.or t h  Dak.ota G,-me and F i sh Depar tment , B i sl!Iarck , N.orth Dako t a  and 
the U .  S .  F i sh and � i l d l i f e  Service Area Off i ce , Bismarck, North Dakota 
have subm i t ted d e t a : led c omment s  On this d r a f t  ET5 in correspondence 
addressed t.o Mr . Ro bert L .  McPha i l ,  Regi.onal Direc t.or , Bureau .o f  Reclama t ion , 
P .  O. B.ox 2553,  Billings , HT 59103 (Apr i l  2 6 ,  1 9 7 7 )  and Conun i s s ione r ,  Bureau 
.of Reclamat i.on , j,'a shingtor" D. C. (Hay 3, 1 9 77 ) ,  r e spe c t ively . This c.orn,s
p.ondenc" adequa t e ly expre: s e s  the c.oncerns .o f  the Animals H.ork Group "ith 
regard t .o  w i l d l i f e  ,.onsidp�at i.ons . 

The subj e c t  of dome s t i c  ar imals is n.ot adequ a t e l y  treated in t h i s  d r a f t  EI5 . 
Some a t t empt sh.ould be made t.o enumerate the l iv e s t .ock types f.ound in and 
a round the proj e c t  ;:lrea ar d to assess impa c t s  on these anima l s .  To aid in 
the s tart .o f  this analy s i L ,  a t a bie showing dome s t ic a n imal populations in 
Mer c e r  and Oliver Coun t ie E  i s  enclosed . There is no mention o f  dome s t i c  
animal d i seases a s s ( ·c i a t c d  witll s o i l  d i s t urbances or possible a i r  pol l u t ion 
e f f e c t s  on d.ome s t ic a n i�a l s .  Inf.ormati.on on the e f f e c t s  .o f  d e t eriorated a i r  
qua l i t y migh t be f.ou.,d i n  USDA Handb.o.ok No . 3 8 0  "A i r  P.ollutan t s  A f f e c t ing 
the Perf.ormance of D.otle s t i c  Anir.lals" by R. J. Li l l e .  

The page numbers are apparently i n  error . Reclamation o f  woodlands 
was discussed on page 3-36 of the DES. We doubt if there will be 
any attemp t to reestablish woody draws . 

Average present productivity of the land that would be disturbed 
by the proposed project . 

The word "may" was changed to "would . "  

This statement was based on personal observation by USBR personnel 
during field trips to the area. 

We kn.ow of no study sufficient in scope to generalize about 
relative productivity of reclaimed and native range. 

Irrigation would not be necessary during years of normal 
precipitation , but could be used during drought years. 

Responses to comments from the North Dakota Game and Fish 
Department are included in this Appendix. 

Impacts to grazing by domestic animals was discussed on page 3-32 

of the DKS . The table listing numbers of _domestic animals coubty-wide 

is not necessary to the impact analysis . Domestic animals 

were included in the discussion of pollutant effects in 

Section 3 . 1 . 1 . 3  of the DES . 

"liliiii 
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Coun ty 

Mercer 
Oliver 

Domestic Animals Popula t ions of Mercer Eo Ol iver Counties 

� 1I0G5 

Fiv(> Year Five Ycar 
avera� 1975 1976 average 1 9 7 4  

64 , 000 70, 000 6 9 , 000 5 , 000 4 , 000 
38, r:OO 4 2 , 000 4 0 , 000 6 , 200 5 , 000 
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1975 

1. , 100 
6 , 000 

SHEEP HORSES CHICJS£� � 

County 

Mercer 
Oliver 

Five Year 

�� 
2 , ', 00 
2 , 900 

1 9 7 5  

1 , 900 
2 , 800 

HUHAN LEISURE PURSUITS AND VALUES 

AESTHETICS : 

1974 19 7 4  

300 10, 700 
300 9 , 300 

(USDA and the State o f  Nor th Dakota , 1 ') 7 � )  

As ind i c a t ed i n  e a r l i er rcvi e\.'s , visual r e source analys i s  is l a c.king . Thro 
brief d iscu s sion of toponrapllY m�nt ions Inndscapc mod i f i c a t ion due to mJ '11 1 ·3 ;  
hov.'ev e r ,  the visual irJ.pa c t  vf the gasificat ion pl(lnt 1[; not d i scus s e d . lUl.
pac t s  of the v e r t i c a l  plant s truc tur es , i . e . , s tacks with s t robe l i gh t s ,  tanks , 
conveyor s ,  coo l i n b  towers , massive buildings , � t c . , may he a s i gn i f i c ant con
t ras t t o  the r l l ing landscape o f  the proj e c t  s i t e .  A d i sc ussion of p l a n t  
appearance a n d  measures to mit iga t e vi sual impacts shoul d b e  included i n  the 
f ina l  envi ronmen ta l impac t s ta t emen t . 

The ana lys i s of c ons t ruction and opera t i�n noises is incomplet e .  The d iscussion 
o f  no ise impa c t s  on page 3-20 sugge s t  tha t per sons l iving f rom 1 . 5  to 5 mi ' e s  
from the con s t ru c t i o n  s i t e  would occas {onall) d e t e c l  con s t ruc t ion noise h u t  
tha t popula t ion cent e r s  (Beul ah and Zap) should no t be af f e c t ed . Th i s  s t a t e
ment may be m islead i ng . Residents of Beulah (approximat e ly four m i l e s  fr"l; 
the p l ant s i te )  may cxperience annoying no i s e  levels dur ing cons t ruc t ion ,  
espec ial ly i f  cons t ruc t ion o� curs a t  night . Ga s i f i c a t ion plant opqrat ing 
110ises may a lso prove annoying to Beulah and Zap r e s iden t s . The FES shoul", 
note tha t ,  a l t hough indivi dual react ions to noise a r e  highly var i "b le , noi s e  
can cau se annoyanc c ,  impair hearing and speech cmrJTIunic. a t i o n ,  i n t e r f e r e  w i t h  
sleep , impa�r educ a t ioll and lcnrning , '  lower j ob per formanc e ,  a n d  . r e d u c e  propcr-

, ty values . Heasurell t o  mi t i ga t e  no i se should de" l sp ec i f ically with s t eps to 
avoid increased nigh t t ime noise leve ls . 

There are numerous other existing coal production facilities within 
a 50-mile radius of this deve lopment . Also, the plant would be 
located in a valley where i t  would not be visible for great dis tances . 
In view of these circumstances and the fact that local people are 
familiar with coal c onversion facilities, we feel that the 
visual impact of coal development activities were both self- evident 
and not significan t .  

Beulah is approximately 7 miles from the plantsite and should 
not be exposed to any loud noise from the projec t .  The 
impacts mentioned are associated with very loud noise far and 
above that which would be experienced �y the residents of nearby 
communities . 

...0IIIIIIII 
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RECREATION 

Indoor recreation 1" s t i l l  the main concern . The social impnc t  of added 
pop u l a t ion would be lessened i f  indoor recrea t i on f3c i l it ies and programs 
were adequn t e .  As the EI S s ta t e" On page 3- 73 - P r iv a t e  ent repreneurs 
would l i k e l y  f i l l  �ome demands .  Publicly funded fa cil ities  and programs 
ar e t h e  maj or con':"0rn . IlOwever .  MIG invent o r i ed indoor fae iIi t iCE: nC.1r 
the proposed s i t e  in 1 9 7 6 .  Al t hough a list o f  fad l i t ics would no t be 
necessary in the E I S ,  a genera l evalua t ion of how we l l  they now meet 
cOll1!llun ity needs sht>uld be mad e .  How cro'ldcd are these f a c i l i t i e s �  Are 
towns planning to expand t h e i r  facil i t i e s  Dr programs? A few t e 1 pphone 
cal l !>  would give a u thors a more a c cu rate pic t ure o f indoor rec rea t ion 
nee ds . 

After
' 

school and S\Jrnmer u s e  of school gymn a s i ums should he inves t ign t ed , 
snd suggested as a mi t iga t inr mea s u r e s .  A d i scus s ion of needg for p ub l ic 
librar ies was a l s t  miSS ing from the three d ra f t g ,  and should be incl uded 
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in the f inal EIS . Ad equat e l ibrary f a c i l i t ies and books would a l"o mit i�a t �  
social and recrea t ion impa c t s .  

The impact of  adde<' peop le on public huntin[; lands W R S  n o t  d is c u s s e d . The 
North Dakota Game and Fish De p a r tment personnel ant ic i pa t e upland game 
hunt ing would be most a f f E' c t e d  by the ;>roj e c t  by way of hab i t a t  l o s s  and by 
inCreDGceJ hunt ing pressure . In Lake Sakol:[.n,,'ea , wa l leye f i shing is irr.provil!6, 
"'hi le at the same t ime , north"rn pike f ish ing is de cl ining due t o  h ab i ta t 
los s .  In formation o n  man-days o f  outdoor �ec r e a t ion use i s  ava i lnble f o r  
the l a s t  f e w  years for H i l l e  GarJe Hanag"ment Area (neare [ �  the proj e ct ) . 

HISTORY AND PREHISTORY: 

Chapt e r  2 

Page 2-9 7 ,  Bne 1 3 .  Teep�e should be spelled t ipi . 
Pages 2-9 7 , 2-10 1 .  A number of archaeological terms are u sed to d e s c r ibe 
many o f  the sites present t h a t  wi ll possibly be in the proj e c t area s .  
These tenns a r e  nc t expla [ned or otherwise qua l i f ied i n  order to g ive 

the lay r eader an ' dea of the i r context or importance .  Examples include 
campsi tes , earthl('dge vi lla ge , mount s i tes , and such c u l t u r a l  t e rms a s  the 
Arv i l l a  culture , Archaic , and B l a ckduck foc u s .  These terms are al so not 
used and there fore no t ex?l a ined further in Chap t ers 3 and 4 .  

Page s 2-99 ,  table 2-39. Th i s  tab l e  includes a l ist o f  s i tes with t he 
poten t ial  of archaeologiC:ll clata loss i f impac t"d .  Al though the s i t es 
on thi,; t able a r e  r:a rried t h rough to the analysis in Chapter 3 (Impac t s ) , 
they arc not a ga in mentione d in Chapter 4 (Hit igat ion ) .  

These comments originated from the North Dakota Park Service; 
see responses on pages J-89 and J-90 of this appendix . 

See response to above comment . 

See response to above comment . 

It is spelled tepee in the DES; either tepee or tipi is correct 
according to Webster ' s  dictionary . 

We acknowledge the comment related to cultural terms but feel 
that the lay

·
reader interested in this aspect would have a 

basic understanding of these terms . 

Mitigation measures related to the sites along the proposed 
pipeline route (Tab le 2-39) were discussed in Section 4 . 4 . 2  of 
the DES. 

...... 
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Pag!! 2-9 6 ,  s!!ct ion 2 . 4 . 2 . This shor t s!!c t ion contains l i t t l!! content o n  
non-Indian culture. In following this sec t ion through to the analysis 
chap t !! r s ,  there are no impac t s  detai led in Chap t er J nor any mit izatinz 
measures in Cilap ter 4 .  

Chapter 3 

Page 3-7 8 .  Al thou :;h this sec t ion d" ca il s the fact t h a t  no d irect impa c t s 
�i l l  occur to archJ eo l08ical and historic s i t e �  as a resu l t  of p l n n t con
struction or mining, there is .no ment�on in indi rec t  impac t s occurin� from 

"amateur artifact collect ing ,by cons truction .;J.nd main t enance ere,,'!:;
' or th12 

general popula t ior, .  This will probably occur.  

Chapte r 4 

,20 

Page 4-11i . There is an tncoTls i s t ency in the t 1 i:ling of the section contaldng 
archaeologica l and cu l tura l trea tmpnt in this chap t er .  I n  a l l  other chapter s ,  
this s e c t ion i s  en ti t led Socio-Cultura l ,  but i L  t h i s  cha p t er , i t  i s  en t i t l�d 
Cu ltura l .  Thi s  w0uld make i t  hard for a lay r e1der to t r a ck the s ec t ion �,()'" 
ch,' p te r to cha pter . 

Pages 4 - 1 4  and 1i-1 5 .  Al though there a r e  sect i L lIs on Indian and non-Indian 
cultura in Ch.;J.ptel 2 and a s e c t ion on India

"
n cuJ tur e in the IF.Lp.J c t s ,  Cha y ter 

3 ,  there is no men t ion of these two i t ems in Chap t er 4 01" sllccee:o i n g  chap t e r s . 

Pages 4-14 and 1i - 1 S .  The mi t i ga t ion s e c t ion is \<cal" The r e  a r c  no <"p'i'.cj.f i c  
ment ions o f  the m i t ir,ating measures ",hich ",ould be appl ie d to s i t e s  i d en t i f ied 
ill Chapt er 2 and ana ly z ed for impa c t s  in Cha p t E r  J.  Although i t  i s  lOe n t iooo' d  
in Chap t er 2 t h a t  inven tories will b e  condu c t e d  on lninc si t e s , } � il roa d 
d ght-of-way . and pipe line ri ght-o [-",a y ,  thcse subj e c t s  a r e  n o t  covered in 
Chap t er 4 .  The hj s tor ic pr esirva t ion requ irern� n t s  including those d ea l ing 
with inventory requirpmen t s  should be det a i led in t h i s  chap t e r .  

Chapter s 4 and 5 
Natural and uniqu', fea tures are no t  present in these chap ters . They were 
not det a iled in C'wpter 2 or Cha p t e r  J .  

Pages 5-5 . This short s e c t i o n  is very general and con ta ins no spe c i f i c  
coverage of t h e  " " tes men t ioned in  earlier chap t er s .  There wou l d  be no 
way for the deci sonmaker to a na lyze "'hich s i tes would s t i l l  b e  adver scly 
impacte d  fol lowing mi t i ga t ing measure s . 

Chapter 6 

There is no CinT)' throuch of t he Ill d j .1 n  and non-Indian cul tural sec t ions 
nor of  the archal'olo&i c� )l nod ll i s t o r i c a l  ccc t j.ons . 

Socioeconomic impacts were discussed in Section DES ; we know of no proposed mitigation measures non-Indian culture � �. 
3 . 3 . 2 . 8  of the 
related to the 

We agree that "pot hWlting" is a possibili ty , but since the 
locations of these sites are not generally known and since 
they are on private land not subj ect to unlimited trespass , 
it iB extremely doubtful that these sites would be subj ect 
to artifact collecting because of the proposed proj ect . 

The heading has been changed from Cultural to Sociocultural. 

Al though socioeconomic impact and effects On archeological resources 
are covered and would be mitigated, we know of no proposed mitigation 
measures related to the maintenance of these present cul tures � �. 
Specific mitigation measures have yet to be determined ; however , the 
North Dakota State Historical Society is working with ANGCGC to develop 
mitigation programs. (See letter of comment page J-96 to J-98 . )  
Reference t o  the inventory requirements outlined in Chap ter 2 for 
the produc t pipeline has been added to �ect ion 4 . 4 . 2 .  

Natural and unique features would not b e  affected thus mitigation 
is not necessary. These features were detailed in Sect ion 2 . 2 . 5  
o f  the DES. 

As discussed in Sec t ion 3 . 4 . 2 ,  al though several sites lie near the 
proposed pipeline rout e ,  we know of none which will be impacted . In 
the event that presently unknown sites were discovered , mitigation 

measures (as discussed in Sect ion 4 . 4 . 2 . )  would be carried out . 

Cultural concerns were discussed in Section 6 . 6  of the DES. A 
section discussing archeological and historical resources has been 
added to Chapter 6 .  

� 
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Chapter 8 

There is no menli. 1T1 of any of the soc io-cul tural fac tors described and 
analyzed in the p ceceding chapters . 

ECONomc CONDITIO:1S 
Chapter 2 

A comparison of the publication density in the e ight county area with that 
in North Dakota .. nd the. U. S .  would be helpful (1970 Census d a ta ) : 

Bismarck Junior Ccllege is nor offering a PO'''''I P lant TechnOlogy Cou rse . 
Consequen tly, the c;tat ement on page 2-80 that technIcal workers needed for 

,opera tion of the r,as plant may not be ava).labl" in the region .. ay be in 
erro r .  

·21 

Employment by actIvi t y  Is available for 1975 . This new informat ion would 
update table 2-28. (U . S. Depart1!)ent of Commet c e ,  Bureau of EeonoOlic Analys i s ,  
Regional Economic Information System) 

Section 2 . 3 . 2 provides various i tems of sign i Ecance to a d i scussion of the 
exi s t ing economic conditions in the ANG proj ect a rea . However ,  there ne�d" 
to be better organizntion and cont inu i t y  of  this sectio;> .  Possibly the dis
c:ussjon of s tate and local go·.rernm(�nt revenue ,.IC'chanis(!\s could be moved into 
its own portion of Sect ion 2 . 3 . 3 ,  sillce community servi :es are f innnccJ through 
publ i c  sector revenue � .  

. 

The reference on page 2-85 to personal income teX coJ l( c t ions data ava i labi :i.i.ty 
should be deleted.  Personal incom tax collec t ion infor�a t ion for 1975 , i f  
deemed necessary, i s  now ava i bble from the North Dako t a  Tax Department . 

A new s tate severance tax on coal will take effect Jul) I ,  1 9 7 7  (expirpd 
June 30,  1977)  which raises the base rate of the tax te $0 . 65/ ton ,dth an 
escalator of $O. OJ. for each full po int r ise in the na t i onal ..,holesale price 
index over the June 1977 index. Thus , coal mi;,ed in tl e first  quarter of  
Fisca l Year 1978 (July l-Septer.,ber 30,  1977)  w",uld be t axed a t  $ 0 . 65 / l o n :  
the r a t e  fo

·
r the second quarter would be $ 0 . 6:'; p l u s  the amount the who l e s3le 

price index rose between the June and Septembe r: 1977 hdexes ; etc . 

The state coal conversion fac i l i ty product ion U1X which would apply to a 
gasification plant is a lso an impor tant state and local revenue sourCe and 
should be d i scussed along with the severance tax. 

·Section 2 . 3 . 3  should be expand ed somewha t to d:::;cuss specif ically the exist ing 
enpacity and capabili ty o f  all fad l i t i e s  in those towns wh i c h  wou ld be im
pacted by new proj ect related popula t ion . Ai;"" the .nethod of f in:lncin!: 
those servi ces should be included so th:H nn n ,se!;sment of impacts on public 
revenue systems could be m3de in Chapter 3. 

For most of the alternatives,  the sociocultural effects would be 
similar to those described for the proposed proj ect.  Differences 
were highlighted in Sections 8 . 1 . 1 . ,  8 . 3 . 2. 1. , and 8 . 4 . 3 . 2 .  Socio_ 
cultural effects of the various energy alternatives have been 
discussed in detail in "Energy Alternatives" published by CEQ. 

Such a comparison is not necessary for the impact analysis, as its 
relevance is not apparent. 

A course on powerplants would not prepare workers to operate 
gasification plant s .  

Employment by activity tends t o  vary from year t o  year; the 
data in Table 2-28 is adequate, as minor differences would not 
affect the impact analysis. 

We consider the organization adequate, as state and local revenues 
are a measure of the econOMy of the region. 

The reference was deleted . 

The section on coal severance and conversion taxes has been 
updated . 

The coal conversion tax has been included . 

Such an analysis of j ust the ANGGGC proposal would be of little 
utility as there. are four other coal-related developments proposed 
for the impact area that would cause additional strains . 
The BLH-North Dakota Regional EIS is designed to analyze the 
cumulative impact of all five projects during the same time period, 
thus the most meaningful analysis of this type should be available 
in that ElS .  
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UNITED STATES DEPARTMENT OF AGRICUL'r.O"R£ - ----- . ,  
RURAL ELECT R I F ICATION AOM I N I STRATION : : . • . . i�  r:'� � WASHINGTON. O.C. 202'0 .. :' .. ... ; ... :.. .. ,,� •..• 

�ll 1 ij 24 M\ '11 APR :.\!\19T£ :�);,7 
�y ...ass.«rr � -r-, SUBJECT, AIIO North Dakota Proj.ct DI:IS ·'. ; -I'"£l 

. _  ..... : 1 :  • •. ::"1\1 tl)r.� �:J. -i;'-:-;:--

TO, Mr. Bobert L • •  �cPhail , Regional Director 
Bureall of Recu_tion 
P. O. Box 255} 
Fedaral Builclil:g 
BilliDgII, Honta:>a 5910} 

/J.&6 . 

----,--------i- - -

, ---i----- t . .  , 
V. haft reYiew.i the Abject Draft I:Dvil'ODllental lIIpact- -atat_t and 
filld it to be II thol'OU8h, well-writteD do�llt. !'he followill8 c_nta 
pn-n� refez- to iIlf_tion pr ..... ted which COAflict .. with informa
tion I!I:A has obtained. during tbe preparatiou of our DELS on Ba.aiD 
El.ctric Power Cooperative ' a AIltelope Yall.q StatiOD. The c_uta are referenced b7 the section, JI88e , and parao.sraph ill, which the7 appear 
ill the DEIS. 
(a) 1.1. 1-3. H.!'!I!:Z'!AA 1: We were under thf. illpreaaion that the 
railroad &pur ,"o\ll.d be 1}.8 llilea lQDg and wou.l.d be built b7 AlIa and 
Buill Electric. . 
(b) 1.It.l. 1-11 . !!I!l'!I5!'!ph 3: We underatand \;hat COJl.8tl'llction on 
Basill Electric' a second unit at AIltel.ope Yall.q ia scheduled to begin 
ill No ..... ber of 1980. 

(c) 1.5.2. 1-15. paraeAA 1: It ia our underatandill8 that the Ba.aiD 
Electric AIltel.ope Yall.e7 pant ai ta , ia ItIt8 acres. 

(d) 3.1.1.2: In this section there appeara teo be an inC0D8istenc7 in 
the uaage of NO •. and N02• For exaIIPle, in eatu-till8 ground-le .... l con
centratioJl.8 Tab�e 3-2 refers to NOx while Tables 3-5 and 3-7 refer to 
N02• It ahou.l.d be poiDted Ollt that the Fedel1u ambieDt air standards are ill terllS of NO while the North Dakota aP.bieDt air atandard is ill 
tenia of N02' It fa. been estimated that of the to'tal NOx eaitted from 
a f08ail fuel electric geDeratill8 atatioD, 9C percent ia illitially ill 
the fona of NO and the reu.iDiDg 10 perceDt ia N02' We believe that the 
.abient N02 coDCentratioJl.8 70U have presented ill Tables 3-5 and 3-7 
actual� represeDt total NO .  The perceDtage of NO as NO will have 
to be deteraiDed to see whefher the North Dakota _�i8Dt ;82 standarQ 
will be exc.eded. W. also believe that the .ati.llated NOZ em.asioJl.8 
for the gasification plant and power plant pM .... ted on JlB88a 3-6 and 
}-7, respective�. actual.l7 renre .... t total NOx and ahou.l.d be so 
indicated. 

ANGCGC and Basin Electric would pay Burlington Northern to do 
the constuction . Only 9 . 0 miles of new construction would be 
required . 

The date has been changed to 1980. 

The paragraph has been revised to include this acreage . 

The section has been modified to use NOx as indicated . Both 
the Federal and State ambient air standards are in terms of 

N02 ' Although out-of-the-stack emissions are largely NO, it 
is oxidized to N02 and smaller amounts o f  N03 in the presence 
of ozone. Also, most current monitoring devices do not 
distinguish between NO, N02 . or NOx• For these reasons , 
most Federal and State agencies lump all atmospheric nitrogen 
measurements as N02 -

..0IIIIIIII 



1Ir. Robert L. IIcPbail. iegicmal Director 

(e) me 3=6. J!!l!'&Ia'!lJ?h 4: The air qualit;r diapersion anal;rsis is 
Appendix I. 

2 

( f) pase 3=6 • .>ar86l'!ph 5: We are UDder the iOlpression that the estilllllted 
802 emissions f.rom the gasification plant � 5040 lba/hr. 

(,) page 3-7. paragraph 3: The following are Basin Electric ' s  estimated 
emissions from the Antelope Valle;r station; 

NO � 4930 lbs/br. 
llB32 lbs/br. 

420 lbs/br. 

(h) 5.2.1, 5=3: A discussion on the degree of iOIpact of the proposed 
sas!fication p4nt on prime and UDiqua fanaland should be included. 

(1) 8.2.1. 8-11. J!!U'!I5l'!ph 1: The two site .. studied in the Beul&h-
'0 Razen area sliould be identified and described in a bit more detail. 
� Was site 3A se�ected as the proposed site? 

Thank ;rou for allowing us to c_ent on the ANG North Dakota Project 
DEl8. This office would like to receive a COYl;r of the Final EIS when 
it becomes available. 

�+ 
Power SupplJ' and Engineering 

Standards Division 

The reference has been corrected to Appendix I .  

The values given are normal operating emiss ions and do not 
inc lude intermi ttent sources ; the intermittent sources were 
included in Appendix I .  

Updated emission estimates have been substituted (ANGGGC 
July 29 ,  197 7 ) . 

A diSCUSSion of impacts to prime and unique farmland has been 
added to Section 3 . 1 . 3 .  

ANGCGC has requested that the exact locations o f  the alternative s ites 
not be revealed , as they represent areas of possible future development 
(letter dated July 29, 1977) . Since the environmental impacts of the 
alternate sites would be similar to those of the proposed s ite (because 
the environment of the 6eneral area is baSically the same) , we do not 
believe it is necessary to specify locat ions in the ELS. In addition, 
selection of any of the other locat ions considered by ANGCGC would not 
lessen any of the environmental or social impacts of the proposed 
project. 3A was the site selected. 

"IIIIIIII 
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DEPART M E NT OF T H E  ARMY 
O ,,", 4 H A  O I S T R I C T ,  CORPS OF E.NG I N E E..HS 

6014 U . S. POST O F F I C E  AND COURTHOUSE 
O M A H A .  NEBRASKA 66102 

Mr. R .  K. Higginson , Commissioner 
United States Dept . of the Interior 
Bureau of Recl�E tion 
18th & C Street N .W. 
Washington, D.C. 20240 

1. Dear Mr. Higginson: 
..... 

This responds to your letter notice of 22 March 1977 (your ref. 430 ) 
with which you tr�smitted copies of the draft EIS for the ANG Coal 
Gasification project for our review and comment . 

We have completed our review of the draft EIS and are submitting the 
following comments .  

A statement t o  the effect that some work t o  b e  accomplisbnd under this 
project may causp unknown archeologic , scientif�c , prehistoric , or 
historic resources of undetermined significance to be lost should �e 
included in the summary. 

In the summary , p�ragraph 3 ;  the surface vater �uality impacts re
lated to mine drainage should be considered (i.e . , disposal of vater 
that is pumped from the strip mine ) .  

Page 1-10, Under Water Supply an d  Pollution Con�rol Division : NPDES 
permit for dispo�al of mine drainage should be �dded. 

Page 1-3, paragr�ph 3: the term "rolled-in" should be explained. 

Page 1-24 , Table 1-3 :  the data base for trace element analysis should 
be more sUbstantia.l in terms of number of swnples and should also be 
recent data. 

Pages 2-97 and 2-).00 , paragraph 2 . 4 . 3 ;  the orga....,ization in this section 
is confusing. We would suggest the addition of the survey results 
immediately after they are mentioned. Also , instead of four listings , 
the "present st�.tus" could be organized as follows : :�'._u .. �. ". 

i � 
� .'f 

# ' .  , "." ... � 

The summary is designed to discuss major , known impac ts ; a 
discussion of possible impacts to these resources is presented 
in Section 3 . 4 . 2 .  Virtually every construction proj ect could 
have these impact s .  

Again , the exact impacts are not known , but the range of 
possibilities are presented in Section 3 . 1 . 2 . 1 .  

This permit requirement has been added . 

The paranthetical term ( i . e .  rolled-in) is defined in the same 
sentenc e .  

We agree with this comment ; however , the data provided gives 
enough of a range to allow for an analysis of impacts . 

The section is already organized basically as sugges ted : however, 
the headings are not used . 

...... 



'-< I � 
'" 

MlOPD-M 
Mr. R. K. Higginson 

1. a. 
b. 

2. a. 
b. 

Plantsite 
Minesite 

Wate::- system 
Prod4ct pipeline 

Page 2-9 B ,  Figure 2-41 ; add a dot for "ru:cheo:i.(�ical sites" at the junc
tion of the Knife and l'dssouri Rivers (west of Missouri and north of tl,e 
Knife ) for the Ej g Hidatsa Village National Register Site. 

Page 2-99 , Table 2-39; the following two addi oicns should be inserted 
after the Fordville Mound Group: 

Site Designation 

Big Hidatsa Village 

Knife River Indian 
Villages 

� 
More than lOB earth
lodges , depression s ,  
an d  several fortifi
cation ditches 

5 Hidatsa Villages 

Potential Impact 

Major-National Register 
Site,  High research 
potential 

Major-National Register 
Site , High research 
potential 

Page 2-100 , first paragraph ; there is no mention here of �he Big Hidatsa 
Village National Register Site. It is located north of the Knife River. 
The Northern Pacific Railroad currently runs to the west of Stanton 
(south of the Knife River; � miles south of the Big Hidatsa Village ) ,  
and does not interfere with the National Regi ster Site. 

Page 2-100 , third paragraph ; there is no mention of sites in North Dakota. 
If the pipeline iE the same route as the railroad, mention should be 
made to refer to last paragraph page 2-97 .  

Paragraph 3 . 1 . 2 .  ). ,b. o n  page 3-22 states that mine drainage will be 
pumped out of thl mine and disposed of in a number of ways. One means 
of disp?sal discussed is -to simply pump the water into existing streams . 
Lignite coal minL' drainage is usually of extremely poor quality and the 
discharge of such drainage into surface waters should be avoided. This 
impact should be disc�sed here. 

2 

There was a dot at this location, but it did not reproduce well ; 
the size of the dot has been expanded . 

The fact that the Knife River Indian Villages National Historic Site 
would not be affected by the proposed project has been added to this 
section . The Big Hidatsa Village is no t close to the proposed route .  

The B i g  Hidatsa Village S i t e  is approxima tely 7 miles north of 
the proposed route and would not be affected by construction 
or operation of the pipeline . 

The previous three paragraphs refer rather clearly to sites in 
North Dakota . The fact that the pipeline parallels the railroad 
is mentioned throughout the EIS . 

We agree the impac ts might be serious if Coteau Properties decides 
on this course of action; however, an NPDES would be required from 
the State Health Department to pump the water into existing streams . 
Impacts are discussed on page 3-24. 
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MlOPD-M 
Mr. R. K. Higginson 

Page 3-33, paragraph 3 . 2 . 1 . 1 . ,a. ; this paragraph states that 47 acres 
of wetland would be affected by the proposed gasification facility. 
The U . S .  Fish ane. Hildlife Service has conducted a field survey and 
has estimated th" size of this wetland to be a minimum of 200 acres. 
This inconsistancy should be resolved. An accurate description of 
this wetland shorld be given in Chapter 2. Also , an accurate de
scription of the impacts on this wetland shoulu be given in the sum
IlIlI'Y and ChapterF 3 and 5.  

Page 3-47 , paragraph 2 ,  pat£e 4-7 , paragraph 4 . 2 . 3 . 3 . , and page 5-4 
paragraph 5 . 2 . 3. ' consideration should be given at these points con
cerning the aquatj c  ecosystem impacts related to the discharge of mine 
drainage into su�face waters , i . e . , the introduction of hazardous 
materials and the possible �ff�cts on aquatic �lfe. 

Page 3-78, second paragraph, eighth line ; chanL" "7" to "9" (with 
addition of the ,lig Hidatsa Village site and tt>e Knife River Indian 
Villages to Table 2-39 ) .  

Also , third par�raph - we suggest survey o f  M�rshall County , 
Minnesota. 

Page 4-2, paragr ,ph 4 . 1 . 2. 2 ;  it would appear that the first sentence 
may be an incorrect statement . Coal mine drainB8e is usually of very 
poor quality, and if discharged into surface waters , may cause 
significant degredation and possibly violationb of water quality 
st andards . 

Page 4-11, paragraph 4 . 3 . 2 . 1 ,  subparagraph 3; the analyses for surface 
water samples seruld also include periodic (or at least occasional ) 
analysis of the full gamut of toxic trace elements. 

Pag e  4-15 , paragTaph 4.4.2 ,a. ; between end of line one and beginning of 
line two add the following words • • • 

" • • •  scie:ttifi c ,  prehistorical, historical or • • •  n 

Also in. paragrap;' b. ; the words "liaison officer for historical preser
vation" should be changed to "Historic Preservation Officer" . The 
wording as it stands may be confusing to field workers and may waste 
coordination t ime if �hey don ' t  realize that the liaison officer is the 
same person (or office ) as the State Historic Preservation Officer. 

3 

A field review with representatives of the U .  S .  Fish and 
Wildlife Service on June 30 ,  197 7 ,  showed that the proposed 
gasification plantsite would not encompass the marsh. The 
ElS has been changed accordingly . 

The statement has been clarified to shown that the impacts 
discussed in these sections relate to mining also . 

The paragraph has been corrected to " 8 . "  

Please see reponses to letters of comment o f  the Minnesota 
Historical Society and the Advisory Council on Historic Preservation. 

The fact that several control measures have been incorporated into 
the deSign of the mine and that various State agencies will 
monitor the effect iveness of these measures suggests that 
violations of water quality would not occur under normal 
circumstanc� . 

Trace e lement ana lysis would be performed on periodic water 
samples as suggested (ANGCGC July 2 9 ,  1977 ) .  

The sentence has been revised to reflect this comment . 

"liason off icer for historica l .  preservation" has been changed 
to "Historic Preservation Officer . "  

� 
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MlOPD-M 
Mr. R. K. Higginson 

Also paragraph c. should be reworded as foll,,"s : 

"Contractors are not to move their exca"lnting equipment 
around the material to resume operations at a new site 
nor will excavation of the discovery site site resume until 
the State Historic Preservation Officer h"s determined 
that no cuJ.tural remains are present . "  

Page 5-5 ,  paragraph 5 . 3 . 2 ;  add the word "Unkno.n" as the first word of the 
paragraph. 

Also , delete the pecond sentence - it ' s  not a true statement. If the 
resources were professionally located and salvage excavations implemented, 
the data recovered would be available for futu�e study. This in itself 
is a mitigative altion. 

Page 7-2, paragra�n 7 . 9 ;  sentences I and 3 arc redundant and could be com
bined into one ser.tence - such as • • • "UnknOO'TI archeological and paleon
tological artifacts that lie beneath the land surface which will be dis
turbed by the proposed project may be destroyt i before they are recognized 
as being of histoi'ical value and' could be irret rievably lost . "  

Also , sentence 2 reviews a preservation method ( avoid the sites ) an d  a 
mitigation method ( salvage - stipulate "professionally conducted salvage 
cperations" )  and perhaps should not be included under this heading. 

Also , the last sentence (number 4 )  is not a tot�lly true statement. 
U1profes :::.iona1 � ird:.entional disturba;lce of the site precludes future 
study with advanced techniques and constitutes an irreversible commit
ment . However ,  preservation of the site through redesign of the project 
at the time of discovery or mitigation through profess ional archeologi
cal salvage excavations at the site provides two altelnatives for data 
retrieval for fut""e use. Of these two alternatives , preservation of 
the site for future study with advanced techni'lu"s i s  the most desirable. 

We appreciate having had the opportunity to review this draft document. 
We would also appreciate a copy of the final environmental statement 
when it becomes available. 

Sincerely yours , 

h_ • t/..L _ \� �/ L ) L v? ' 
JOHN E. VELEHRADSKY, P .E/ 
Chief, Planning Division 

4 

The paragraph has been reworded to continue work at sites of 
low cul tural resource potentia l .  

The word "unknown" has been added . 

The sentence has been clarified . 

Sentences I and 3 have been rewritten in light of the above two 
comments. 

Sentence 2 reviews the fate of the eight known sites discussed in 
Section 2 . 4 . 3 .  We believe one sentence briefly mentioning what 
would become of those sites is appropriate here . 

We believe the last sentence is accurate . Even if a site is 
salvaged , certain aspects of that site are lost to future 
study with advanced techniques or new knowledge as to what to 
look for . In addition , salvage operations are often hurried 
affairs and even information that can be obtained with existing 
methods is irretrievably los t .  

� 
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UNITED STATES DEPARTMENT OF AGRICULTURE: 
FOREST SERVICE 

FEDERAL BUILOING MISSOULA. MONTANA 59807 

USDI BUrf.�'1 of Reclamat10n 
P . O .  Box 2�53 
Federal Office Bu ilding 
316 North l6th S t .  
Bill ings , :1T 59103 

Gentlemen . 

..; .. 01 c. ..... .. ;.. �� ,. 

h'..<.' �:, . - �I� '  '/ 
O r.!'PlY MZcm� -,r.itT -; ;-,-:--

' Y (i .O". :� 843Q . . 
_ 

, ': APiCi 9 1911 � e" " 
'\11'. Q� '-,' -- ":.-- � }  
':j . . \ ' P'  

We have r�viewed your
' 

ANG Coal Gasific�Lion Company North Dakota 
Project D-'aft Environmental Impact Statelolent and have some general 
comments on the a i r  quality consequences of the ANGCGC - Basin 
Electric development. 

The statement is explicit in demonstrating that National and North 
Dakota State standards for sulfur dioxide wi l l  not be exceeded , but 
points out that because of our lack of knowledge concerning long
term effects of gaseous pol lutants , some damage to biota may occur . 
Background oxidant concentrations are rather high in North Dakota , 
as the St�tement indicate s ,  but possible synergistic effects of 
S02 - ozone are not mentioned . Current l i terature indicates that 
SO at levels lower th� air qual ity standards may cause damage to 
veietation when acting synergistically with ozone . However ; it i s  
impossible :It this ' time t o  predict the impdct o n  biotic sysb,ns . 

Recent data obtained from a field study involving contro l led 
dosages 0' SO to natural range vegetation showed rather 
significant vitual effects on several species of grass at 
concentrations below the federal standar�s . This was an EPA funded 
Btudy in ... hich the University of Hontana and Colorado State 
University were a part . 

The extensive development of the coal resource of the Fort Union 
Basin in t'ontana , . 

'
North Dakota , and Wyoming is going to have a 

highly significant impact on man and his environment in that area . 
As the nWl'ber of coal-fired steam electric power plants , coal 
gasification plants , and other energy conversion facilities 
increases , there will be a concomitant decrease in air qua lity , 
including reduced visibility, and increased acidity o f  
precipitation. Reduced diversity o f  ecological systems wi l l  occur. 
A critical eva luation of the total expected development and 

We agree with the possibility of S02-ozone synergism may be possible; 
however, the author of the comment knew o f  specific documentation and 
our examination of the l iterature did not locate any. 

Reports of the studies were obtained and although they show a 
significant uptake of sulfur by range plants ,  no harm to the 
p lants was demonstrated at levels below Federal standard s .  

A s  discussed i n  Section 1 . 4 . 2, the BLM-North Dakota Regional 
EIS has been des igned to cover the cumulative impacts of coal
related developments in southwestern North Dakota. We agree 
that such regional analyses are important ; however , they are 
beyond the scope of this site-specific EIS .  

... 
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ana lysis of poss ible impacts is in order coupled with a standard 
national energy policy. These are points that are not addressed by 
this draft EIS but should be considered in s ignificantly more 
deta i l .  

. 

Thank you for the opportunity to review the Environmental Impact 
Statement . 

Sincerely,  

L/ J!I(� .£, ��. TJRHE HI d� ' Regional l'lrester 

No response necessary . 
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D E PA R T M E N T  O F  STATE 

...... ,11' .".(.) 
W."hll'lglon, D.C. 2O!'20 

BUREAU OF OCEANS AND INTERNATIONAL 
ENVIRONMENTAL AND SCIENT1FIC AFFAIRS 

Mr . D. D. Anderson 
Acting Commi s 3 ioner 
Bureau of Reclamation 

May 5 ,  1 9 7 7  

u . S .  Department of the Interior 
Washington , D . C .  2 0 2 4 0  

Dear Mr . Anderson : 

Thank YO.l for the opportunity pro'ldded by your letter 
of March 2 2 , 1 9 7 7 , for the Department to comment upon the 
Draft Enviro=ental Impact S tatement l"egarding the ANG Coal 
Gasif ication Company , North Dakota Prv j ect . 

In keeping with the spirit of thE' U S -<:anadian Boundary 
Waters Treaty , the United States has made a consistent e ffort 
to reduce tra;'.sboundary envirorunental impacts of projects at 
or near the border . In reviewing the draft EIS we noted that 
a significant potential may exist -for transmission of a irborne 
pol lutants to Canada from a plant of thi s character and magni
tude in the area in wr.ich it wi l l  be cons tructed . 

We belie,oe that poss ible Canadian concern on this point 
should be taken into account . We therefore are providing in
formally a co�y of the draft EIS to the Canadian authorities 
for any commeht they may wish to make . We routinely make 
available to Canadian officials copies of EI S ' s  where there 
may be a potential impact in Canada from a federal ly-spon
sored or funded proj ect in the U . S .  

;t:;;'jJ� 
Donald R .  King � 
Director 

Office of Environmental Affairs 

No response necessary. 

The air quality model shows that a s ignificant transport o f  air 
pollutants into Canada from this project should not occur, as the 
proposed project is approximately 116 miles from the Canadian 
border and the prevailing wind direction is away from the border . 

No response necessary. 

...... 



c.... 
1-00 

FEDERAL POWER COMMISSION 
·W ASHINGTON. D.C. 20426 

.-----�. _. , 

f· �··R"'� ·l� ::"� .. : .: . ...... ��: 
v. l'i ...... ;;. � ... - 1:.; ... 4 .  I 

Mtl.Y 2 J 197'- _ .  I 
!O lt:ft.y.-cmor� � rptYO' Qt'�1 

Commiss ioner 
Bureau of Reclamation 
United States Department of 

;,4711Ot.l 1J..):�rl t-.. � t-,;.,. -,s;:a-
l · ··� �': ' MAY Z. 4 1971-' . 
�-'liL -��� 1i ;-. the Interior 

Washington , D . C .  20240 

Dear Commissioner : 

tt. /';)': � .  � . .  
!d3.-

-----.i-. -- " -
I 

The environmental F.taff of the Fed�ral Power' Commission ' s  
Bureau o f  Natural Gas has reviewed the Bureau o f  Rec lamation ' s  
draft environmental impact statement (DEIS) on the ANG Coal 
Gasification Company North Dakota Proj ect , and offers the 
attached list �f comments . 

We hope that you will find these comments helpful and 
we appreciate the opportunity to work with you in the formulation 
of the final document . 

Very truly yours , 

(L./ -!!-IJ -- (J) IJ .,.... -Jr-l�./.t. Yi'�, 
Attachment 

cc : Bruce Bla�chard 
Director , Office. of 

Enviro�ntal Review 

Secretary 

U . S .  Department of the Interior 
Washingtm" D.C . 20240 

Mr. E. P. Denson 
Bureau of Reclamation �� Post Office Box 2553 

����illingS ' Montana 59103 

8 � 
'" � 
\. .I '''e.\91'' 

No response necessary. 
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General Comments 

The Summary Page of the DEIS states that "A 40-year water 
service contrfl�t would be issued if the proj ect were approved" 
but that "The proposed facilities would have a 25 -year • • •  life . "  

All subst'quent environmental impact: calculat ions are 
based on the lqtter ( 25 -year) figure . �owever , since a 40-year 
period of oper3tions would substant ially increase the acreage 
mined (and the overall environmental impact) , we suggest that 
the discrepan�y between the 25-year �nd the 40-year figures 
be resolved. 

Page l-15- -Section 1 . 5  should discuss th2 217 miles o f  36-inch 
pipeline looping proposed by Great Lake3 Gas Twansmiss ion 

· Company (Great Lake s )  and the 28 miles of 30-inch looping with 
20 , 000 horsepower of additional comprest'ion fac ilities proposed 
by Michigan-Wisconsin P ipe Line Company (Michigan -Wiscons in) . 
S ince these new faci lities would be nec�ssary to transport the 
proposed synthetic natural gas (SNG) volumes , the environmental 
impact of the �ac ilities should be discussed throughout the 
final environmental impact statement (FI..IS) . A map showing 
the proposed looping should be included in Section 1 . 5 . 

Gasi fication Plant �ngineering 

Page l-4 5 - -The FEIS should discuss any planned au tomatic safety 
systems de signed to detec� combustible gases and fires , and 
to initiate plant shutdown in the event of an emergency . 

Page l -48- -Secti.on 1 . 5 . 5 . 3  should inclupc a separate description 
of the phenoso!\ran gas liquor separation flare . According to 
Table II , Appendix I ,  this flare would c ontinuously emit 10 
percent of the total sulfur dioxide (S02) effluent through a 
separate l20-foot tall stack . However,  in Section 1 . 5 . 5 . 3  it  
is not clear that this flare is separate and continuously 
operated. 

The contract term would begin on the date of execution which 
would be before construction of the plant . Also, phased 
facilities are involved ; the second phase may not begin until 
5 years or more after the first phase . The term of the contract 
was designed to provide adequate leeway for the uncertainties 
involved . Except for the acreage mined , we do not feel the 
overal l  environmental impact would change substantially. 

The pipeline looping would carry natural gas from many sources, 
not solely SNG . In determining the scope of the EIS , it was 
decided that once the SNG entered existing transmission systems 
and was comingled with gas from other sources that this was 
as for as we could reasonably trace the impacts of contracting 
water service to ANGCGC . Wording suggested during subsequent 
consultation with FPC has been added to Section 1 . 5 .  

A t  this time, ANGCGC does not plan t o  incorporate any such automatic 
shutdown devices, although alarm systems would be installed. Fire 
protection systems are discussed in Section 1 . 5 . 4 . 7  of the EIS. 

A description of the f lare stack has been added to Section 1 . 5 . 5 . 3 .  

The SO� emissions in Table II , Appendix I are emissions during 

"upset (near emergency) conditions ; under normal operations 

the emissions would be about one-third those indicated . AppendiX I 

has been updated to clarify which emissions occur during plant 

upset . 

� 
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Page l-64--Section 1 . 5 . 6 . 2  should explain the rationale for 
placing the proposed water intake tunnel 175 feet below the 
reservoir bottom. as shown in Figure 1-21. An estimate of the 
volume of material that would be excavated in constructing the 
proposed water. pipeline tunnel should be given . The impact 
of spreading the excavated material over areas of undisturbed 
prairie habitat should be discussed in Sec tion 3 . 2 . 1 . 3 .  

AfiPendix B--Incorrect process flow directions are indicated in 
t e schematic flow diagrams on Pages B - 1  and B-3.  On Pa*e B- 1 ,  
the arrowhea<! from "Crude and Converte� Gas From Cooling 
should be reversed.  On Page B-3 , the l'rrowhead from "Gas 
Liquor From Phenosolvan Unit" should be reversed .  

Air Quality 

Page 3-6--The estimated length of time that the gas ification 
plant would require to reach the 91 percent on-line factor 
should be clear.ly stated. If the 2 to 3-day figure on Page 3-6 
is such an estimate , it appears to be extremely optimistic .  
Failure to achieve the 91 percent on-line factor over a 
significant timespan would result in air quality impact more 
serious and of longer duration than indicated in Sect ion 3 . 1 . 1 . 2 .  

Page 4-2--It states , "There are , however ,  no New Source 
Performance Standards that apply to the proposed gasification 
plant or its steam boilers (106 ) . "  

The New Source Performance S tandards (NSPS) for fossil
fuel fired steam generators defines " fc -;sil fuel" as 
" • • •  natural gas , petroleum, coal , and any form of solid , 
l iquid , or gaseous fuel derived from such materials for the 
purpose of creating useful heat . "  It wl)Uld appear that the 
s team boilers �nd superheater furnaces fueled with liquid and/or 
gaseous byproducts from the gasificati�l process would be 
subj ected . to the requirements of the NS�S , except for the 
lignite exemption with respect to nitr03en oxides (NOx) .  

Page 4-2--The FEIS should compare the performance of coal 
gasification emission control systems to the performance 
standards soon to be proposed by the U . S .  Environmental 

The coaditioo of the rock makes tunneling eaaier at elevatioa 1580 
and any differences in environmental impacts are minor. We 
do not believe it is necessary to discuss the rationale in the 
EIS . A paragraph discussing the impact of spreading 10, 000 yards 
of excavated material has been added to Section 3 . 2 . 1 . 3 .  

The direction o f  the two arrows has been changed . 

The discussion has been revised to indicate that the 2-3 day 
figure applies to individual gasifiers . 

New information regarding the applicability of the standards 
has been added to Section 4 . 1 . 2 . 1  and Appendix B .  

The draft standards have been changed several times since November 

and will likely be modified further, thus any discussion would 

be meaningless . The proposed plant would meet the latest draft 

standards reviewed (March 1977) . 

1976 
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APtendix I- -Table II on Page 1-4 list� NOx emis sions from the 
ma n flares and the phenosolvan gas l iluor separat ion flare 
as negligible . Both units have stack temperatures of l588 . 7 50K ,  
a temperature a t  which NOx can form in significant quantities . 
Table II should include an estimate of NO emiss ions from these 
sources or the "negligible" emiss ion rnoufd be substantiated . 

Appendix I--The estimated 1-hour maximum concentrations l isted 
in Tables V ,  ·'11 , and VII on Pages 1-16 , 17 , and 18 , respectivel�· , 
are the results of EPA ' s PTMAX air polllttion dispersion program . 
The estimated plume heights for most o f  the me teorological 
conditions in these tables are large and i t  is noted in the 
PTMAX program " • • •  that extreme caution should be used in 
interpreting this computation as this s tability type may not 
exis t to this h�ight • • • •  " The appendix should qual ify the 
accuracy of the estimates in these tables with reference to 
this s tatement .  

APrendix I--A procedure for calculating the maximum I-hour 
po lutant concentrations for invers ion breakup fumigation is 
presented on Pages 1-20 through 1 - 22 of Appendix I. The 
resul ts of the calculat�ons shown on Page 1-23 appear to be 
in error which �esults in an underest imate of the maximum 
I-hour concentration: 

a) The pr�dicted plume rise l is ted for invers ion 
breakup apparently uses the higS estimate for 
buoyant plumes under s table con itions ("Guidelines 
for Air Quality Maintenance P lanning and Ana lysis , 
Volume 10 , Reviewing New Stat ionary Sources , "  EPA , 
Page 25) . The use of the lower estimate , as 
sugges ted in this reference , would reduce the 
estimated plume rise to 211 . 3  and 171 . 5  meters 
for the ANG Coal Gasification (ANG ) and Bas in 
Electric Power (Bas in E lectric) plants , respectively. 
When these plume rise heights are substituted 
into equation ( iii) on Page I-20 . the neares t  
downwind distance t o  Duffiigation is reduced to 
about 13 . 5  kilometers (km) and 14 . 0  km for the 
two plants , respectively. 

NOx emissions from these sources would be negligible . Sub
stantiation has been provided to the FPC, but is not included 
in the EIS because of the highly detai led nature of the data. 

Tables V, VI, and VII are labeled as being applicable to non
inversion conditions only . Results of dispersion analyses for 
severe inversion conditions were presented in Tables IX and X .  

After consultation with the FP C ,  responses t o  these comments were 
provided to them but are not included in the EIS because of the 
highly technical nature of both the comment and response. The air 
quality model ing calculations have also been p rovided to the 
Environmental Projection Agency and the North Dakota State Health 
Department. The original calculations were cons idered correct. 

See response to above comment . 

� 
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b) Equation (vii) on Page 1-21 incorporates time 
correct ion factors for converting 10 -minute av�rage 
concentrations to l5- and 45 -minute averages for 
stability cla sses F and C ,  respectively .  However ,  
Page 1-11 s tates that predicted concentrations for 
s tabil ity c lass C are represLntative of I-hour periods 
and classes E and F are repr� sentative of 10 -minute 
to I-hour periods . It is therefore unnecessary to 
include the time correct ion factors in equation (vii) . 

When the above two points are corrected, the 
maxiU:;.'.\m I -hour S02 concentra� lons are increased to 
about 4 10 micrograms per cubic meter (ug/m3) for 
ANG and 880 ug/mJ for Bas in Electric. 

3
The combined 

I -hour maximum then become s 1 , 290 ug/m • 

c) The predicted plume rises for s tability c lass C also 
appea� to be exces sive . It is que stionable if 
s tability c lass C could actually exist at the large 
effective s tack heights shown on Page 1-23 .  

d) The use of a l5-minute fumigation period conflicts 
with information submitted to the FPC . In response 
to a Etaff interrogatory of April 9 ,  1976 , ANG 
submitted calculations for ambient concentrations 
during invers ion breakup fumigation. The calculations 
used a 30-minute fumigation period as opposed to the 
l5-minute perind suggested in Appendix I .  
Substi tuting a 30 -minute fumigation period into 
equation (vii) would nearly dovble the I -hour 
concentrations shown in the preceeding paragraph. 

Tables 3-5 dnd 3-7 should reflect the corrected 
calculations for inversion breakup fumigation , and 
increase the I -hour maximum S02 and N02 concentrations 
accordingly. Correcting pointE a) and b) above is 
sufficient to result in estimated ambient concentrations 
greater than those permitted by the North Dakota 
ambient air quality standards .  

See response to above comment . 

See response to above commen t .  

See response t o  above comment . 

See response to above comment . 

See response to above comment . 
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Water Quality 

Page 1-47- -It indicates that all process areas and other sourcee 
of contaminated liquids would be paved with concrete ,  and 
that drainage from these areas would be collected and treated . 
Conversely , runoff from clean areas on the plant site would 
be collected , �iverted , and discharged into the natural 
drainage systc�. In which

/category are the coal storage piles 
included? Investigation 1 indicates that leachate 
concentrations from the "dead storage" rile would stabilize 
once contaminal1ts are flushed out , assuming the pile remains 
in an inactive mode . However , one would assume that leachate 

' concentrations from the "live storage" pile would continue at 
relatively hig� levels as this pile is replenished throughout 
the life of th2 plant . 

Page l-47--It indicates that sludge generated in the mu1tieffect 
evaporator would be buried in the mine . The FEIS should 
indicate the composition of this sludge and determine what 
impact it could have on surface and ground water quality. 

Page 2-35- -Fi�re 2- 25 should indicate the water levels in 
the test wells described. 

Page 2-43--The abbreviation should identify "Pt-Co" used in . 
the discussion of color as representing the "platinum-cobalt"· 
scale . 

Reclamation and Biology 

pa�e 2-l5--It would be helpful if Figures 2-13 , 2-37 , and 
ot ers of a similar type indicated the outlines o f  the proposed 
mining areas . 

. 

1/ Anders on ,  W . C .  and M.P.  Youngstrom • .  "Coal Pile Leachate -
Quantity an� Quality Characteristics ," Journal of the 
Environmental Engineering Division, ASeE (Dec . 1976) , 
pp. 1239-1253. 

Runoff from the coal storage piles would be routed into the clean 
water retention pond . Page 1-47 has been changed to clarify that 
there would not be any discharge from the clean water retention 
pond into the natural drainage system. 

The composition of the sludge has been added to Section 1 . 5 . 5 . 2 ;  
potential impacts of leachates from ash and sludge buried in 
the mine were discussed in Section 3 . 1 . 2 . 2  of the DES . 

The water levels were not determined during the field study. 

"Platinum-cobalt scale" has been added in parenthesis . 

The entire mine area could not be put on these figures because 
of their scale . The mine areas are shown on a number of other 
figures and we believe that the reader should be able to judge 
where the mines are located in relation to the plantsite. which 
is common to all Figures. 

� 
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Page 2-48--The DEIS s tate s ,  '�e most striking physiographic 
features near the plant-mine site are the Beulah Trench and 
its western extension , the Zap Trench . "  If these topographic 
features would be altered either by mining or by haul road 
construction , this point should be brought out in the discuss ior,. 

Does the cover illustration represent the topography 
which would sucround the proposed plant? If so , this coyer 
would provide d more useful il lustration of the proposed 
gasification plant ' s  aesthetic impact if the direct ion of view 
and the visib1p. topographic feature s ,  roadways , and streams 
were identifie� in the FEIS . 

Page 3-31--The DEIS states , "After reclamation the land would 
be returned to its existing use or altered for a different 
use at the option of the landowner (who retains surface 
ownership unless he sells it to the company) . "  Has the company 
acquired any scrface ritihts in the proj �ct area? If surface 
rights are acquired,  what type of reclamation would the 
company choose for such lands? 

Page 3-33--It states that the time required to reestablish 
nonagricultural plant communities on mined lands or to return 
them to productive agricultural use is �ot known , but assumes 
3 to 5 years for cropland and 10 years for rangeland. Some 
basis for these as sumptions should be included for evaluation 
in the FEIS . Also , the question of whether reclaimed rangelands 
are as agriculturally �roductive as the existin& natural 
prairie should be addressed. 

Page 3-37- -The DEIS states , "If soils are concentrated for 
agricultural Uf.e , the areas left withou� much topsoil can be 
made useful by development of woody stands for wildlife habitat . "  
However , Page 3-41 states that "tree plantings in North Dakota 
almost never reproduce naturally ; thus tree plantings provide 
only partial mitigation for the loss of native woodlands . "  
I f  the tree p1�tings are unable t o  reproduce and therefore 
unable to sust�in wood1and · habitat , it is difficult to see 
how they would provide any mitigation against the loss o f  
native woodlands . Also , if topsoil i s  concentrated for, 
agricultural use , thereby leaving some lands in a less 
productive conaition , it is unclear how the S tate Water Permit 
Condition #8 (Page 4-16) would be met :  '�ined or disturbed 
lands shall be returned to at least the level of agricultural 
productivity t�at existed prior . to mining or disturbance . "  

The features as geologic formations would not be changed by 
the proposed project. 

No ; it  is simply an artists representation of a typical gasification 
plan t .  

NACCO has acquired surface rights t o  about 5 percent o f  the 
mine area. These areas would be reclaimed for uses that 
landowners would not normally request , specifically wildlife 
habitat and wetlands. 

The times were largely based upon results of studies of the 
reclamation potential of lands in the Northern Great Plains ; 
these studies have been referenced . The question of comparative 
productivity has not been studied in sufficient scope to draw 
generalized conclusions . 

Planting would re-establish woodlands relatively rapidly. Although 
the plantings would eventually die out, we believe native woodlands 
re-establish themselves before this occurred . Topsoil would be 
spread as needed for reclamation. The statement " concentrated for 
agricultural use" was intended to mean that some areas might have 
less topsoil than before and tree plantings here would be benefiCial. 
Also, the permit condition was written prior to current reclamation 
law which allows landowner discretion. The condition may have to b. 
rewritten before the final permit is issued to conform with the 
reclamation laws. 
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Page 4-B- -Section 4 . 2 . 4 refers to numerous studies on reclamation 
conducted by governmental , university , and mining groups , but 
fails to cite specific studies . ·These studies should be 
referenced in the bibl iography . Land areas near the proposed 
proj ect site which have already undergone , or are currently 
undergoing reclamation efforts should be described in Section � 
(Description of the Existing Environment) of the FEIS . 

Page 4-9- -The DEIS s tates that $ 1 , 500 in performance bonds 
per mined acre would be committed to thp. reclamation effort . 
Would the $ l , 5JO per acre amount be sufficient to compensate 
for pos s ible rJture inflation? . Some discussion should be 
provided to substantia�e whether $ 1 , 500 per acre would be 
adequate to a�complish reclamation based on presently available· 
knowledge and techniques .  

Socioeconomics 

Pare 2-BO- -The DEIS states , "In 1970 , about 14 , 500 workers in 
re evant j ob cate*ories l ived within 75 miles of the plant-mine 
s i te . "  The te..:lll relevant job categorles" should be defined. 
The inclusion of the larger cities of Bismark and Mandan within 
the data collect ion area tends to obscure the rural character 
of the communities and lands withi� reasonable commuting 
distance of the proj ect site . 

pate 2-B6--The discussion concerning the coal severanc� tax 
ra ses two unanswered questions : What is the total amount of 
money which has been raised from the tax, and how do present 
coal mining vo�umes in North Dakota compare with the new 
volumes which would be achieved i f  the proposed proj ect is 
developed? On Page 3-75 of the DEIS it states that the monies 
which have bee� made available from the present coal severance 
tax and from other sources would no t b� sufficient to substantially 
reduce the advarse socioeconomic impact of energy development . 
An estimate of how much money would be needed to substant ially 
alleviate the impact of energy development would be helpful . 

Page 3-59-.,.·Jnh opportunities created by the proj ect could lead 
to a shortage of farm workers in the proj ect area , making farms 
more difficult to operate , and pos s ibly caus ing temporary 

No information from these studies other than their existence is 
included in the discussion , thus it is not appropriate to cite 
them in the bibliography . As stated on page 4-9 of the DES , 
reclamation is currently going on at NACCO ' s  Indian Head mine 
10 miles from the project area ; this is genera lly outside the 
area described in Chapter 2 .  

In addition to the performance bond , mining permi ts are only valid 
for 3 years and the mining company must comply with reclamation 
regulations to receive a new permit .  These factors should also 
insure that rec lamation is accomplished . The $ l , 500!acre band 
alone is currently adequate in most cases ; the State legis lature 
can raise the bond if necessary in the future . 

"Relevant j ob categories" includes those skills required at the 
plant or so closely related so that a worker could readily change 
to a required skill . The larger cities were included because a 
number of workers will likely be drawn from these cities which 
are within what is cons idered an acceptable commuting distance 
in the region. 

The discussion has been rewrit ten in light of recent changes 
in the severance tax. Total taxes collected in the State and 
mining volumes are not necessary to the impac t  analysis ; what 
is important is how much money is reaching the counties to be 
impacted and this was discussed in Section 3 . 3 . 2 . 8 .  We did 
not analyze how much money would be needed because four other 
coal-related developments are proposed for the area and the 
BLM-North Dakota Regional EIS is designed to determine the 
economic needs considering all five proposed proj ect s .  

� 
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losses in agricul tural product ion in the affected count ies . 
The response of farm managers to this situation could be to 
reduce labor requirements through greater investment in new 
machinery and more capital- intens ive production techniques . 
Accordingly , the number of farm labor j ob opportunities could 
be permanently reduced. This would be a long-term impact on 
the socioeconomic character of the rural communities beyond th�lt 
which is antic:'.pated from the s imple addition of a new industrial 
sector to the local economy . 

Page 3-70- -Tra."'fic increases and their attendant environmental 
impact should be given more emphasis in the FEIS . Increased 

. traffic conge s t ion , higher accident frequenc ies , and possible 
degradation of air quality could be among the mo st noticeable 
changes affec!:Lng local communities durj ng project development.  
In addition to direct and indirect employment-related traffic , 
j ob seekers and even tourists could contribute to a significant 
increase in tr�ffic . A�to insurance anu fuel prices could become 
locally inflat�d . 

Page 4-l8�-Would the proposed construction workcamp be built 
early in the proj ect cons truction phase in order to provide 
housing during the peak period of population influx presently 
scheduled to occur in 1978? This peak �rowth period occurs 
several years before the actual peak population period. 

Product Pipelir.e 

Page l-18--The land requi�ements of the proposed product 
pipeline are given as 2 , 190 acre s .  Does this figure include 
the land areas that would be disturbed by the construction of 
the five communication towers , two compressor stations , and the 
district headquarters mentioned in S.ect ion 1 . 5 . 6 . l? A detailed 
phys ical description of all appurtenant pipeline facilities 
including land requirements , compressor horsepowe r ,  and 
communication tower dimens ions , should be provided in Section 
1 . 5 . 6 . 1 .  The environmental impact associated with the construct ion 
and operation of these appurtenant pipeline fac ilities should 
be addres sed in all appropriate sections of the FEIS. 

S ince dryland wheat and hay farming are already highly mechanized 
forms of agriculture, the farm labor force in the area is already 
very small . It seems doubtful that farmers would invest large 
sums of money in addit ional machinery because of an anticipated 
2-3 year shortage in available labor. 

Traffic increases were discussed in Section 3 . 3 . 2 . 6  artd increased 
auto accidents in Section 3 . 3 . 2 . 3  of the DES . Air pollution 
from vehicles would not be significant in this generally windy 
area. 

The construct ion camp would be built to accommodate the peak 
influx, now scheduled for 1980 . The camp would be cons tructed 
in 1978 and would be dismantled after construct ion of both 
phases of the gasification plant . 

The figure did not include the 32 acres required for these 
facilities and has been correc ted. The air quality impact of the 
compressor stations has been added to Sect ion 3 . 1 . 1 . 2 ;  other 
impacts are included in the general discussion of impacts of the 
�roduct pipeline. See also response #4 on page J-19 .  
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Page l-59--All locatidns where the pipeline might devi.ate from 
the railroad right-of-way should be discussed , with attention 
given to specific details of land use and ownership , vegetation , 
topography , and impact mitigation measures . 

Page l-63- -Procedures used to restore the right-of-way after 
pipeline construction should be outlined. 

Page l-70--A full description of right":of-way maintenance 
procedures should be inserted in Sectic� 1 . 5 . 6 . 1 ,  including a 
statement as to whether herbicides would be used . The impact 
of pipeline ma:�ntenance practices on flora , fauna , and the 
aquatic environment should be discussed in the appropriate 
sections of th� FEIS . 

I 
Page 2-39--The referenCE> to Lake Agassi:'. is confusing until 
the reader pro.-::eeds to Page 2-47 and finds that the lake is 
extinct .  A detailed description of the pipeline geology , 
topography , anr. physiography should precede any other mention 
of potholes , L�ke Agassiz , or other unusual or unqiue phy sio
graphic feature� . 

Page 2-56--Referring to Table 2-14 , it is suggested that pipeline 
milepost numbers be used throughout the FEIS to des ignate 
locations along the proposed pipeline route . A key map showing 
the milepost locations should be provided. 

Page 2-57--Land uses along the proposed pipeline right-o f-way 
should be more fully identified , including descriptions of any 
national , state , and local forests , parks , and other managed 
areas . 

Page 2-6l--Sect10n 2 . 2 . 2 . l (d) should des cribe the spec ific 
vegetational cc:umunities found on the railroad right-of-way , 
and should discuss their value as wildlife habitat . 

Page 2-65--The �EIS should include a map and describe in detail 
the major plant communities which would be traversed by the 
proposed SNG pipeline. Particular emphasis should be given 
to the description of any wetland and woodland areas or unqiue 
ecosystems that would be affected. 

The tQiee known areas of pipeline deviat ion from railroad ROW were shown 
in Figure 1-18 of the DES, and the land use (privately owned 
agriculture) of the 79 acres of the new ROW was discussed in 
Section 3. 2 . 1 . 5. The general discussions on vegetation (Section 2 . 2 . 2) , 
topography (Section 2 . 1 . 4 . 1 ) ,  and mitigation (Chapter 4) apply to these 
79 acres also. 
These procedures were illustrated in Figure 1-19 of the DES to 
supplement the discussion on page 1-63 . 

The railroad companies would continue to maintain the ROW as they 
presently do with no special changes due to the proposed proj ect . 
Maintenance activities by Great Lakes would include aircraft 
patrol, maintenance of signs , maintenance of facilities, etc.  

The word " extinct" has been inserted before "Lake Agassiz . "  

Since the final alignment i s  not set , exact milepost locations are 
not known; the location of features in relation to the pipeline 
is not necessary to understanding environmental impact s .  Since the 
text and references are not based on a milepost system, a key 
map would be of little value . 

Land uses along the proposed pipeline route were discussed in 
Section 2 . 2. 5 . 1  of the DES . Other than the wildlife areas 
discussed in Section 2 . 2 . 5 . 1 ,  no forests , parks, or other managed 
areas would be affected. 

The vegetational communities along the right-of-way are described 
in Section 2 . 2. 2. l (d) ; wildlife values are discussed in 
Section 2 . 2 . 2 . 3 .  

Th e  major p lant communities were discussed in Section 2. 2 . 1  o f  the 
DES , wetlands were discussed on page 2-65 of the DES , and woodlands 
were discussed on page 2-67.  Since most of the vegetation disturbed 
would be weedy ROW, maps showing major plant communities would be of 
only minor value. 

...II1II 
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Page 2-67--There is a -discrepancy between Section 2 . 2 . 2 . 4  which 
states that the proposed pipeline route would traverse 8 miles 
of woodland and Page 3-39 , Table 3-15 , which indicates that 
the pipeline would traverse 3 1 . 8  miles of woodland . In addition , 
both figures appear to conflict with Table 3-16 on Page 3 -41 
which gives no definite indication that woodlands would be 
affected by the proposed pipeline . The number of acres o f  
woodland t o  be cleared , both on and off the railroad right-of-way , 
should be clea1'ly indicated on Table 3 - 1 6 .  

Page 2-79--End�ngered species of plants and animals and their 
respective habLtats known to occur along the pipeline route 
should be tabulated. 

Page 3-7--Section 3 . 1 . 1 . 2  does not discuss the air quality 
impact that could result ,from operation of the two proposed 
compressor sta�ions . This impact ,  as w�ll as the compressor 
noise impact , should be evaluated . 

Page 3-25- -Sec�ion 3 . 1 . 2 . 2  should discuss whether the proposed 
SNG pipeline construc tion would affect the near- surface 
groundwater flow conditions in the Red River Valley , mentioned 
on Page 2-39 . 

Page 3-3l--The soil types listed for the proposed SNG pipel ine 
route in Table 3-12 are inconsistent with those l isted in 
Table 2-12 . For both tables the criterJa used in determining 
erosion potent ial and/or revegetation difficulty should be 
explained and the data sources identi fied. Would it be 
possible to mitigate or avoid the "large" potential erosion 
impact identified for soiks near the pr�posed plant site in 
Table 3-l2? 

Page 3-32--The impact of constructing t�e pipe line within 
areas of potential subs idence and sand blowouts ,  noted on 
Page 2-56 , should be evaluated . 

Page 3-38--!n Section 3 . 2 . l . 5 (a) , it is stated that 79 acres 
of cropland wouJ.d be permanently lost to agricul tural production 
because of right-of-way maintenance . This statement should be 
further researched to as sure its accuracy inasmuch as the 

The values in Section 2 . 2 . 2 . 4  and Table 3-15 have been corrected. 
Table 3-16 is correct as the railroad ROW through the woodlands 
is generally already cleared and the amount of additional 
clearing necessary for the pipeline would be amall , but is not 
exactly known . 

Except for migrant birds, no endangered plants or animals would 
be found along the route. 

A paragraph on the air quality impacts of the two compressor 
stations has been added to Section 3 . 1 . 1 . 2 .  We do not believe 
the noise of the compressors would be audible more than a few 
feet away from the buildings in which they would be enclosed . 

As mentioned on page 2-39 of the DES , the closest point of the 
aquifer to the surface is 10 feet . Since the bottom of the 
pipeline trench would be 6� feet deep , there would be no impact .  

Table 12 refers t o  soil associations which are broad categories 

including two or more soil series . The basis for determining 

erosion and/or revegetation problems was standard Soil Conservation 

Service definitions for these soils . Special precautions will be 

taken to avoid or correct the problem areas shown in Table 3-12, 

as any disruptions o f  the pipeline would be very costly to ANGCGC. 

The second paragraph under Section 3 . l . 3(d)  has been rewritten 
to include sand blowouts . 

The 79 acres would only be lost for one season (during construction) 
and the sec t ion has been revised accordingly. 
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maintenance of pipeline rights -of-way does not normally 
preclude using the land for cropland or pasture . 

Page 3-48- -Section 3 . 2 . 3 ( c) incorrectly refers to aquatic 
ecosystems defined in Table 2-14 .  The reference should be to 
Tables 2-6 and 2-7 , not Table 2 - 14 .  

pa�e 3 -49- -The 600 feet of spawning grounds mentioned in 
Ta Ie 3-17 shot!ld be fully discussed in the FEIS , including 
the name of wat:er bodies involved and t.le species using the 
spawning grounds . 

Page 4-4--Miti�ating measures to r educe the adverse impact of 
constructing and operating the proposed SNG pipeline , compre ssor 
stations , communication towers , and district headquarters 
building , should be discussed in detail in Section 4 under a 
separate heading. 

Plant and Produ�t Pipeline Alternatives 

Page 8-2- -The DEIS states , "Because of the geographical 
location of th� American Natural Resources System away from 
coastal areas , they do not consider LNG imports an economically 
attractive alternative . "  It should be noted thaL the Michigan
Wisconsin Pipe! ine Company pipeline sysl2m , which compri ses 
a maj or portion of the American Natural Resources System , 
presently extenas to natural gas production areas in the 
Gulf of Mexico . An LNG terminal proposed by Trunkline LNG 
Company for the same general gulf coast area has recentl y been 
approved by the Federal Power Commission ann will provide 
service to the upper Midwest.  

Page 8-ll--It is impossible to derive a satisfactory unde r
standing of the site selection process from the material 
presently given in Section 8 . 2  of the DEIS . No explanation is 
given of the siting cri teria or site selection methodology . 
used. No maps are provided to indicate the location of the 
alternative sit�s relative to thei r surrounding s .  At least 
two sites , designated as 3A and 5C , appear to merit more 
detailed discussion than is presently given through the 
numerical rating format used in the DEIS . 

The reference has been corrected to Table 2-6. 

The fact that the 600 feet of potential spawning grounds is 
along the shoreline of Lake Sakakawea has been added to the EIS ; 
species sampled along the shoreline were shown in Appendix G .  

Mitigating measures for these facilities are discussed in 
Chapter 4 in relation to the resource impacted, rather than 
by proj ect feature. 

The paragraph has been rewritten in light of a reevaluation of 
LNG imports by American Natural Resources Company . 

Inclusion of a detailed explanation of all siting criteria, many of 

which have no environmental bearing , would not add to this Chapter 

which is intended to portray the environmental aspects of different 

alternatives . Since the alternative sites are potential sites for 

future development, their locations are not revealed except to 

Government agencies upon special request and under s trict confi-

dentiality. 
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Page 8-l4--The prospect of various new coal-related energy 
developments in the general proj ect area suggests the need for 
coordinated regional planning of utility transmi ssion corridors . 
The FEIS should discuss what authority or ongoing programs 
the states of �orth Dakota and Minne sota have to implement a 
planned uti]'; ty corridor concept .  The FEIS should give 
recognition t� the potential savings such a planned utility 
corridor migt t provide for the proposed proj ect by al lowing a 
more direct pipeline route configuratirn. The FE IS should 
provide a map illustrating regional cot l resources and the 
location of any presently proposed electric power transmission 
lines or coal slurry pipelines associated with proposed electric 
generating facilities under consideration for the general 
proj ect area. 

Page 8-l6 --The alternative of connecting the proposed SNG 
pIpeline with �he proposed Northern Border Pipe line Company 
proj ect (Northern Border) merits more ettention than it is 

' presently given in the DEIS . In its recommendation to the 
President of the United States , the FPC has endorsed an 
overland Alas�a gas pipeline route , Whi ch would include some 
version of the Northern Border pipelin� . While the Northern 
Border pipeline could require changes in capacity to accommodate 
the proposed �vlumes of SNG , the associated economic and 
environmental costs associated with these changes would in all 
likel ihood be far less than those associated with development 
of the applicant ' s  proposed SNG pipeline route . Di fferences 
in BTU-rating between the SNG and Alaskan natural gas is not 
a significant problem and should not exclude more detailed 
consideration of the Northern Border alternative . 

Page 8-l6- -The FEIS should consider an 'alternative SNG pipeline 
route designed to intercosnect with the 24 -inch Midwestern 
Gas Transmission Company (Midwestern) pipeline at a point in 
Clay County , Minnesota . (See at tached diagram. ) This route 
would fol low an existing Burlington Northern Railroad right-of-way 
for most of its dis tance and would be a't>proximately 60 miles 
shorter than the presently proposed SNG pipeline configuration. 
Natural gas which is presently transported by the Midwestern 
24 -inch pipeline would be diverted to the existing Great Lake s 
pipel ine at an exchange point near the Canadian border.  This 
exchange of gas would allow the Midwestp.rn 24- inch pipeline 
to accommodate the proposed volumes of £NG. It is expected 
that the pipeline looping requirements on the Great Lakes and 
Michigan-Wis cons in pipeline sys tems would remain essentially 
the same as currently proposed. 

As mentioned on page 1-13 of the DES , the BLH-North Dakota 
Regional EIS is designed for regional planning and these matters 
should be discussed in their document . 

We agree that the Northern Border Pipeline would, be an excellent 
alternative to the proposed pipeline if it is actually built. 
However , a large degree of uncertainty exists as to if the 
pipeline will be built,  where it would be routed , and if it  
would be built soon enough to provide a connection to the 
proposed plant . 

About 25 miles of additional pipeline looping would be required , 
thus the actual distance savings would only be 35 miles . About 
30 miles of Missouri River bottom would be traversed between 
Washburn and Bismarck; this area has an abundance of bottomland 
tardwoods which is extremely valuable wildlife habitat.  The 
FPC route would go through the major cities of Mandan, Bismarck, 
Jamestown ,  Fargo, and Moorehead with attendant adverse environmental 
and social impacts not present with the proposed route. Also, 
the FPC route would parallel Interstate 94 between Bismarck 
and Fargo (193 miles) and may result in traffic interference and 
public safety hazards during construction. For th� above, reasons , 
the proposed route is considered more suitable . 



Propoa.d C,uUlution Plant SLt_ 
App l icant I ,  Proposed SNC Pipeline Rout. 

FPC Environftll'nul S t a t e ' ,  Propoaed Alurnat ive 
SHe Pipel ine Route 

FPC Envll'onlllCn t a l  Staff l ,  Propos.d ca. 
£Xc.hante Pob.t 

Ex b t in, Hldwltern Ca. Tunlsinion Co. 
Pipeline 
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DEPARTMl.IH OF HEALTIi, EDUCATION, AND WEL�ARE 
OFFICE OF THE SccrU'::T Arty 

Hr, D , D ,  Anderson 
Acting Co,runissioner 

WAt:;HINGTON, D.C. zoml 

MAY 1 3  1977 

United States D,-par tnu:�nt of the Interior 
Bureau of Reclamation 
Wash ington , D . C .  20240 

Dear Hr. fo.nderso.: : 

We have revi"""d the draft Environmen t a l  ImpDct Statement for 
the Dol/llR ANG Coal G"sHl.cation Company , N ,  Dakota P roj ect 
and w e  feel t h a t  wi t h  the [ o l loHing excep t ion the eXp(;ctcd 
environrpental ip �Dcts of the proposed proj cct have been 

adequa t e ly addressed , 

A rath er scri.ous pr in ti ng and co l la t ing err{)�.' occurred i n  
Section 2 WIlich �adc i t  d i f fi cu l t to h a v e  an apllrc c i a t ioll V[ 
the exi s t ing er� .... ! rom:lent in tlle s ec t ion of North Dako ta p L "lnl . t;d 
for this proj e c t .  

I n  Sec t ion 3 ,  i t  wou l d  b e  epprop r i a t c  t o  include a n  impac t  
ant;l ly s i s  o n  occupa t iona l )w£l l tll . For th i s  pUl:p O S C � t h e  impr'. c t  
statement \vTi te1 3 cou ld take advan tage of 0 recen t d r a :( t  
doewnent from l�IClSH on l,.°ecoJ!lmenctecl gUide l ines for occupa t i ol1tl.l 
elqlosurcs i n coal car. i f i c a t i.on pi l o t p lan ts . Ccrta in p i l o t 
p lllnt opera t ions differ cons,;i.derably f rom fu I � sca l e p lant opera t i ons . 

The NIOSIJ docul�len t ,  hOHcver, describes each uni i: opera tion nnd 
problem areas encountered durin� nonna l operation, mainten311ce, 
B.nd emergency s i �uations that cou ld produce s � gnif icant emi,J l oyee 
expo sure to hazardous materia l s .  

We app rec iate the opportuni ty ,to revicH th i n document .  

Sincere ly , 

�� � 
Char l es Cus tard 
Director 
Office of Environmental Affairs 

No response necessary . 

Apparently this error was only in the one copy of the statement ,  
not the entire printing. 

ANGCGC has obtained and reviewed the draft document f rom NlOSH 
on recommended guidelines for occupational exposures in coal 
gasification pilot plants. ANGCGC agrees that measures can and 
would be taken to restrict personnel exposure to harmful substances . 
ANGCGC ' s  chief physician is experienced in occupational health 
applications and will develop f inal specifications governing 
health and safety measures to be employed at the new facility. 
The .NlOSH report has been made available to him for use in 
developing the criteria. We believe there would be no unusual 
impacts to occupational health if proper measures are taken . 
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UNITED STATES 
ENERGY RESEARCH ANO OEVElOPMENT AOMINISTRATION 

WASHINGTON. D.C. 20!>45 

J' . .  
MAY 3 1 1971 :O l£ft.y�'" 

-C; ·,(·  

Office of the Regi onal Di rector 
ATTN :  4 1 5  
Bureau o f  Recl amat i on 
P .  O. Box 2553. Federal Bui l di ng 
Bi 1 1  i ngs . r�ontana 59103 

Dear S i r :  

t i'l Y 01 OTH�r. .M:1l0H TAr.:tH 

LJ I .J 

7'"'-

Thi s  i s  i n  response to your transmi ttal date� March 2 2 .  1 977 i n  
whi ch you i nvi ted the Energy Research and De� elopment Admini strati on 
( ERDA) to revi ew and comment on the U .  S .  De�artment of the I nteri or. 
Bureau of Recl am�tion ' s  draft envi ronmental i lnpact statement on the 
ANG Coal Gas i f i cation Company . North Dakota Project. 

We have revi ewed the draft statement and have determi ned that the 
proposed action wi l l  not confl i ct with current or known future ERDA 
programs . However. we are encl osing s�aff comments which rel ate 
bas i cally to soci oeconomi c effects .  You may wi sh to consi der these 
comments in the preparatioc. of the fi nal statement .  

Thank you for th� opportuni ty t o  review and comment on thi s draft 
statement . 

Enc l osure : 
ERDA Staff Comments 

cc w/encl osure: 
Counci l on Envi ronmental 

Qual i ty (5 )  

S1.'f't
.

e l :y.  n 
W. i�Y j, 

W. H .  Penni nqton . Dl rector 
Office of NEPA Coord i nation 

No response necessary . 
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ERDA STAFF COI1MENTS 

OOI/B.DR DRAFT ENVI RON�1ENTAL STATEMENT 

RFl�TED TO THE ANG COAL GAS I F I CATION COl1PANY 

NORTH DAKOTA PROJECT 

In genera l , this appears to be a good document i n  descri b i ng the 
phys ical impact� and associated mi t i gati ng mea�ures of the project . 
Physical  d i sturbances such as emi ssions,  gr.ounci aqui fer and su rface 
water disturbances were determi ned to be signi 'i cant as were the 
soci oeconomic impacts created by a l a rge popul dtion of ne\� workers . 
Cumulative impac�.s of the ANt; projec t and s i x  'lther simi l a r  proj ects 
in Mercer County, appear to be of greater sign i ficance than those 
from only the ANG fac i l i ties .  These cumul ativE i mpacts , as noted 
in the document ·,d l l  be eval uated in a fol l ow-.)n E I S .  Our specific 
comments to the .\NG E IS  are as fol l o\�s : 

Secti on 1 

The "Descri ption of the Project" does not take i nto account 
the soc ioeconrmic impacts of the el ectric powerpl ant.  Labor 
force data do not appear to reflect the associated powerpl ant 
fac f l  f ty.  

Socfo-demogrnphic .characteri stics  of the existing population 
and government structures are mi ssing; Thi s i s  an impediment 
to a comprehensive assessment of the impact s  of the project 
and a more meani ngful di scus sion of "Mftigating '1easures . "  

Section 3 

In general the coverage i s  arlequate and the emphas i s  i s  wel l 
di rected . Al l tables shou l d  be referenced , however, and 
methodol ogy c l �arly stated . 

Bas i s  for estimating the immi grant worker popu l ation i s  not 
given. 

The method for estimatinq popul ation shoul d take i nto account 
fami ly s ize by age , for construction a nd separately for operating 
and secondary work force.  

Si nce popul ation estimates are a key i ssue , and the fi ndi ngs 
are not consi stent with such sources such a� the Construction � �, i t  i s  di ffi cul t to eva l ua te the estimate . 

No response necessary. 

Labor force data for the powerplant were shown in Table 3-18 of 
the DES . They were not included in Chapter 1 because the Basin 
Electric powerplant is not the subject of this EIS . 

Socio-demographic characteristics of the existing population were 
discussed in Sections 2 . 3  and 2 . 4  of the DES . 

Except for those specifically referenced , the Tables in Chapter 3 
were produced by Bureau of Reclamation personnel based on information 
provided by ANGCGC, Woodward-Clyde Inc . ,  and Ecology and Environment Inc . ,  
and other State and Federal agencies . Methodology where appropriate is 
footnoted . 

The bssis for immigrsnt worker projections were footnoted in 
Table 3-21 of the DES . 

These factors were tsken into account in the multipliers used to 
estimate the illDDigrant population . 

Several sources were used in making population estimates and 
these were cited in the DES ; the Construction Worker Profile 
was one , but not the only one , of the sources used . 
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I n-mi qran!: workers �a ta i n  t�h1e. 3-21 , �::'lp.ar tl) he i nconsi stent 
wi th the scenari o descri bed on the precedi ng page . 

If earn i ngs i ncl ude secondary workers , the estimate appears 
to be h igh .  

The bas i s  for �st imati ng school age popu l at ion i s  not g i ven . 
Wi thout estimates of popul ation by age i t  i s  d i ffi cul t to 
eval uate the percentages . 

Recreation neer s are very wel l analyzed . 

Section 4 

Section 4 . 3  descri bes plans ,  for moni tori ng of a i r ,  water and 
biol ogical (wi H1 i fe )  env i ronments . It was rDted i n  
Section 3 . 1 . 1 3 { c )  that there may be potenti a l  adverse impacts 
on human health  due to parti cul a tes and trace pol l utants from 
strip mi n i ng ar.d coal gasi fication operati on s .  S i nce the degree 
of impact i s  ur.:erta i n ,  we wou l d  recommend the add i ti on of 
heal th effects moni tori ng in Section 4 . 3 .  

Section 8 

The mi tigat i ng measures for soci oeconomic empha s i s  are i nadequ3 te .  
Th i s  i s 'an important part of the E I S  s i nce i t  c a n  provide  gu ide
l i nes to state and l ocal deci $ i onmakers . North Dakota 1s one 
state that does ilave SUbstanti al  exi st ing and potential  mechani sms 
for al l ev iat ing adverse impacts , yet none are menti oned . 

We can find no inconsistencies in the scenario or table. 

The earnings include secondary workers, and we believe the 
estimate is accurate. 

The source for the school age population estimate was referenced 
on page 3-65 of the DES . 

No response is necessary . 

We acknowledge and agree with this comment; the suggestion has 
been transmitted to ANGCGC . 

State measures available to lessen socioeconomic impacts were 
discussed in Sections 2. 3 . 2 .  and 3 . 3 . 2 . 8 .  of the DES . These 
measures were not inc luded in Chapter 4 because they were 
considered to be general mechanisms , not mitigating measures 
that can be imposed upon the applicant by the Federal Government. 
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U N I T E D  STATES E N V I RO N M I:. N T A L  PROTECTION A G E N C Y  

JUN 1 3 1m 

Ref :  8�I- EE 
D- I BR-J09G01 -ND 

Mr. D. D .  Anderson 
Act i n g  Commi s s i oner 
Bureau of Recl amat i on 

REGION' VIII  
18&0 L lNCOU� S, T H ( E T  

DENVER COLOI�ALJ() 60203 

U . S. De�·artrr.en t  of the I nteri or 
Wa shington , D . C . 20240 

Dear '4r . Anderson : 

He have revi e\'led the draft E I S  for ANG Coa l Gas i fi ca t i on Ccmpi'ny ' s  
North Dakota Project . Our concerns about the po'oject cover u broad 
range of en vi ronrr2rta1 i s sue s .  These i ss ues are s u,","�ri zed bel Ol.J 
and out1 i ned i n  more deta i 1  i n  the attach2d ccmments . 

1 .  The E I S  does not adequately d i scU5S  the emi ss i ons  of a i r  
pol l utants from the pl ant and the i ncrementGl  e f fects of 
these emi s s i ons on the reg i on ' s  oveo'al l air qua l i ty .  

2 .  The i ncrea sed no i se l evel s caused by the project arpeD l' to 
have been undere s tima ted . 

3 .  Sol i d  waste d i s pos�l  i n  the mined o � t  area s may contami nate 
near- s u rface aqui fers and advers�ly i mpact wel l s  and s p r i n gs 
i n  the proj ect area . 

4 .  Impacts o n  water qual i ty are not adequately addressed , espec i a l ly 
as  these i J :lpacts may a ffect the abi 1 i ty of streams to meet State 
water qual i ty standard s .  

5 .  Post mi n i n g  l and u s e  and rec lamat i on efforts are addressed only 
vaguel y .  

6 .  The project wi l l  des troy nearly 1 00 acres o f  prime wetl ands 
and di sturb an unknown acreage o f  add i t i onal  wetl and s .  

See response under comments section o f  letter . 

See response under comments section of letter . 

See response under comments section of letter . 

See response under comments section of letter . 

See response under comments section of letter . 

See response under comments section of letter . 



'-< I 
a-

2 

7 .  The soci oeconomi c envi ronment i s  not adequate l y  desc r i bed , 
i mpacts on the soci oeconom i c  envi ronment a re d i s c u s s e d  i n  
vague terms , and few spec i f i c  mea s ures t o  mi t i gate t he s e  i m
pacts a re provi ded i n  the E I S .  

8 .  Adverse secondary i mpacts o n  s i gni ficant h i stori c a l  and arch
aeo l o g i ca l  resou rces may occur u n l e s s  m i t i g a t i n g  mea s ures 
to protect these val ue s  are i mpl emente d .  

9 .  The di s c us s i on o f  a l terna t i ve s i tes ; s  i nadequate , a n d  only 
a narrOl'1 range of pos s i b l e  a l ternat i ves to the proposed pro
ject wa s con s i dered . 

In v i ew of these concerns \'Ie have rated the E I S  ER-2 , �Ih,c h  means that 
EPA has serious re:;erva t i on s  about the envi ronmenta l i mpacts of the 
project , and th"t the EIS is defi c i ent i n  some maj o r  areas o f  i n forma
t i o n . Pl ease do not hes i tate to contact thi s offi ce i f  you h a ve any 
questi ons about our review. 

S i n

.

cere l Y  �ou!/ ��def;�rJ 
cthh i\ .  t-reen 

�egional  Ad�i n i s trator 

Enc l csure 

See response under comments section of letter . 

See response under comments section of letter . 

See response under comments section of letter . 
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Detai l e d  Comen ts : �,!lr; Coal 
-Gas i fkatTcin Cor'lpan y  nS 

Des cripti on of Proposed Projr: ct 

Secti on � The synthet i c  natural gas ( SNr; )  s 'Jpp1 i es shOlm i n  
Tab l e  1 - 1  T o r  1 982 · 1 984 a re i ncorrect i n  that the second 1 2 5  tUi  c f  
( Phase I I )  i s  not scheduled t o  be opera t i o n� l  unti l 1 QR7.  I n  add i t i on ,  
the val ue for SIlr, s upp l i es for 1 981 shoul d b e  4 5 , 61.5 1 1;" c f  ( i ns teilrl 
of 48 , 500 I 'i1 cf)  un less  ANG i s  i nc 1 u d i n �  add i t i on a l  5; )G to be pro
duced by deve l opment that is not addressed i n  the E I S .  
Th i s  secti on a l so d i scussed the need for the proj ect and d i sp lays the 
pri ori ty catego r i e s  of cus to;;:ers .  To "tha t degree i s  the prcjec t needed 
i n  order to pro v i c e  serv ice  to new cus to"ers ? I n sofar.  as  the costs of 
the project \'I i l l  be borne by a l l of MIG ' s  ctJstor:1ers , to \'Ihat extent 
are they s ub s i d i zi ng expans ion  of the co"'pany and i ts markets?  

Secti on 1 . 5 . 4 . 6 Accordi ng to the l a tes t i nformation  ava i l a b l e  to EPA 
the f i n a l  dec i s i on as to what IIi 1 1  be done "li th the g a s  esca p i ng during  the 
opera t i cn of the coal l ock  has not yet beEn Made , The f i rst  para-
graph in 1 . 5 . 4 . 6 . a  shoul d be rev i sed to refl ect the u"ce�ta i nty of 
the s i tuati on , rather than sta t i ng that the gas wi l l  be ej ected from 
the l oc k  and i n c i nerated .  

Sec t i o n  1 . 5 . 4 , 7 The  er'lerOencv stean supp ly  that i s  to te p urchased from 
Ba s i n  E l ectr i c s ho ul d  be addres s ed i n  rr.ore deta i l .  F i ," st ,  i f  Bas i n  
E l ectri c i s  to prov i de th i s  eT'e rgency stear'" �ti l l  add i t i onal  capa c i ty 
have to be bui l t  i n to the power p 1 a n t ,  and , i f  so ,  at whose expense 
( B i  s in  E l ectri c ' s  cus tomers 0," ANG) w i l l  the add i t i onal  capa c i ty be pro
vi ded? Wi l l  Bas i n  E l ectr i c  experi ence a reduc t i on in genera t i ng capa
c i ty when emer�ency steam is be i n g  s upp l i ed to MiG? Hi l l  ener(jency 
s tean be provi ded only unt i l  the gas i fi ca t i cn p lant  can be shut down , or 
i s  l onger tern use of stearn f ror'l Bas i n  E l ec t r i c  conte�p1 a ted? What 
wi l l  be the fate of the MIG project if the Bas i n  E l ectr ic  fac i l i ty is not 
b u i l t ,  or is del ayed? 

Secti on 1 . 5 . 5 . 3  lie have the fol l o,v i ng quest i ons and comr::ents re<lard i ng 
the gaseous effl uent systen d i scussed

' 
i n  th i s  sec tion.  

" 

1 .  ) For H2S rer.rova 1 ; 

a. IIhat i s  the C02 concentration  of the gas stream enter i ng 
the Stretford Un i t? 

b. Wha t i s  the H2S concentra tion of the gas stream ente r i ng 
the Stretford Un i t? 

c .  What  i s  the  S02 and  s ul fur compound concentration of the gas 
stream enteri ng the Stretford Un i t? 

The table has been revised in line with this commen t .  

As shown on Table 1-6 , the SNG would b e  used to maintain existing 
supply, not to develop new markets . In as much as no new markets 

would be created , the company is not expanding . 

The paragraph has been revised to say that 98 percent of the 
gas would be returned to process , and 2 percent exhausted into 
the atmosphere . 

No addit ional capac ity is planned for the powerplant . The 
pow�rplant would probably experience a short-term loss of 
production while providing steam to ANGCGC . S team would be 
prOVided only for short periods of time . The ANGCGC facility 
would be built even if the Basin Electric plant is not (See 
discussion of alternative sources of power in Section 8 . 1 . 3 . 3 ) . 

Approximately 9 5 . 5  percent . 

Approximately 1 . 0 percent .  

There i s  no S0 2 in this stream. The to�al COS and organic 
sulfur content would be about 240 ppm. 
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2. For rwx : 
a. Are any procedures to ml n l �l ze flOx format i on contemp l a ted? 

( e . g .  overfire a i r ,  steam i njecti on , etc . ) 

b. What i s  the n i trogen conten t of the tar and tar o i l ?  
What are the feed rates of tar and ta r o i l to the boi l er and s uperheater? 

Fi nal l y ,  coa l l ock ejector gas is no l onger be i no con s i dered  for use i n  
the s uperheaters beca use o f  techni cal d i ffi cul t i es ( See co��ents on 
Sec.  1 . 5 . 4 . 6 ) .  

Secti on 1 . 5 . 5 . 6 . In addi t i on to .conp 1 y i nq �Ii th S tate and Federal req u l a 
t i ons concern i n g  er�-i ss iolls of hydrocarbons from t h e  stora�e faci l i ti es 
d i s cussed i n  Section 1 . 5 . 5 . 6 and Ta b l e  1 -� ,  A�G may be requi red to 
deve l op a Spi l l  Prevention Control and Counter r�as ure P l an ( SPCC ) for 
the faci l i ty .  He a l s o  recomend oon i tori ng gro undvla ter in the vi ci ni ty 
of the underground stora�e tanks for anhydrous af7lOn i a ,  so that  l eaks 
can be detected and repa i red prompt ly .  

Secti on 1 .  5·. 6 . 1  Tbe  l ast  paragraph of  th i s  sec t i on rre n t i on s  that  two 
�s i on s tati ons encol',ra s s i ng 1 0 acres each \·li l l  be Gui l t  at  sonE 
t i me  i n  the future ,  hO\-leve r ,  the i r;pa cts  of these ac t i vi t i es are not 
spec i f i ca l ly addre ssed in the E I S .  Hi l l  an addendu� docunent be pre
pared to d i scuss the impa cts from cons tructi on of these faci l i t i es ?  

Ai r � I l'1pa cts 

Accordi ng to Fi gure 2-2 , the winds in the study area do not prevai l 
from the east on an annual ba s i s , s uggest i ng a need for a more 
deta i l e d  study of the meteoro l o g i cal  condi t i ons durin�  the fi re at  
the coa l mi ne east of the  meteoro l oQ i ca1  test  s i te so that  the  extent 
of the f i re ' s  contr i b u t i on to the S02 val ues meas ured at  the s i te can be 
determi ned.  The concentra t i ons of tota l suspended parti cu l ate matter ( TSP ) 
at the s a,le s i te \�ere h i g h ;  �!hat i s  the exp l an a t i on for these val ues? 
Why were repea t samp les  not conducted for TSP a s  they were for S02 ? 
These observat i ons , s i nce they cons i s t  of meas urements of a i r  qual i ty 
under " real  l i fe "  meteoro l og i c  and atmospheri c condi ton s ,  may pro v i de 
val uab l e  i ns i ght  i n to the beha vior  of pol l utants under the c 1 inat ic  
regimes of  the study area and thus  s upp lement the  pos tu l a ti on s  of the 
a i r  qua l i ty mode l .  

Al though fug i t i ve dust control i s  d i s cussed i n  repard to pi pel i ne con
struct i on , i t  is not addressed in re l a t i on to the con s truction phase 
of the p l a n t ,  nor are fug i t i ve dus t emi s s i ons fro� opera t i on of the mi ne 
i n c l uded in the ai r q ua l i ty mode l .  S i nce pre l iminarv emi s s i on factors 
for strip mi n i n g  operati ons are now becoming  avai l abl e ,  the fug i t i ve dust 
em i ss i on s  from the ANG/Ba s i n  E l e ctr ic  project ' s  mine shou l d  be e s t i ma ted  
and i n c l uded in  the a ir  qual i ty mode l . Wha t ,  i f  any , fug i t i ve dust  con
tro l s wi l l  be impl emented duri ng  con s t ructi on of the p l an t  and nine?  

Yes ; tangential firing , overfire air, and low excess air firing . 

Approximately 1 . 0  wt percent and 0 . 6  wt percen t ,  respectively. 
Feed rates to the boilers are: Tar 70, 120 lbs . /hr. , Tar Oil 
9 , 390 lbs . /hr . ;  for the superheater : Tar Oil 14 , 000 lbs: /hr. 

Section 1 . 5 . 4 .6 has been revised . 

We acknowledge this comment and have sent the recommendations to 
ANGCGC. 

Air quality impacts of the compressor stations have been added to 
Section 3 . 1 . 1. 2 . (4) . See also response #4 on page J-19.  

Meteorological data for the summer months in question show 
that winds from the east and southeast are quite prevalent . 
Examination of hourly data collected during the monitoring period 
indicated that there was a correlation between periods of 
easterly and south-easterly winds and high SO levels . The 
TSP levels were not high considering the act i�e farming in 
adjacent areas . Extension of TSP monitoring was not necessary 
because the State Health Department maintains an air monitoring 
site at the same location. 

Fugitive dust emissions related to plant construction were 
discussed on pages 3-1 and 3-2 of the DES and the method used 
to estimate these emissions was discussed on page 1-3 . Modeling 
procedures for these emissions were given on pages 1-10 and 1-11 
of the DES . On page 1-29 , fugitive dust emissions related to 
mining were discussed . Dust abatement practices were discussed 
in Section 4 . 2 . 1 . 2 .  
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Tab les  3- 1  and 3-� di s p l ay expected emi s s i on s  from ve h i c l e s used at the 
pl ant  and the mi ne s i tes respect i ve l y ,  how,"'/e r ,  it is un c l ear  if the 
emi s s i ons l i s ted are for al l of the en� i nes  or just  one ,  Does tab l e  3-4 
i ncl ude eni s s i ons  from generat inq  the el ectri c i ty needed to power the 
drag 1 i nes  and el ectri c 1 0adinQ  s hove l ( c f .  Sec .  1 . 5 , 3 . 1 . d ) ?  11hat emi s 
s i on factors I'lere used t o  ca l cu l a te these el:1i s s i ons and why \'Iere hours 
of opera ti on chosen over veh i c l e  I':li l e s  trave l ed ( VI �T ) ?  

The d i scuss i on of odors i n  Section 3. 1 . 1 4  overl ooks the [/os s i h i 1 i ty 
that i f  leaks  do occ ur i n  the pi p i n g  systen at the p l a n t  H2 S e�i s
s i on s  cou l d  become a s i g n i fi cant  odo r prob l em. EPA bel i eves that 
the who l e  s ubject of non - cr iter ia  pol l utants that I':lay be emi tted from 
the project requ i res l:1ore atte n t i on , both in asses s i nq and in ml t l oat i nn 
thei r pos s i b l e  i r:lpacts on a i r qu?l l t" . A l t I 1Ou�� these erli s s i ons  a re d i s 
cussed in  vaoue tert:s where b 1 01'ld0l1n frOM the p l an t  I s  d i s cussed , I'le fee l 
tha t the toxi c i ty of some of these pol l utan ts ITe ri  ts more seri ous 'and 
deta i l ed d i scuss ion .  Sec t i on 4 . 1 . 2 . 1  correctly states that the pl ant wou l d  
have t o  me e t  EPA ' s  forthcoMi ng NeVi Source Perfort:ance St�ndards for coal 
gas i f i  ca t I on opera t i ons . There i s ,  hOlleve r ,  a mi nor error i n  the lISPS 
fi gures  tab u l a ted  at the bot tol':l of page 4- 1 ;  at the pre sent t i me ,  there 
i s  no S02 standard for steam bo i l ers burn i n g  gaseous fue l s . 

The d i s c us s i on of P revention  of S i gn i f i ca n t  Deteri ora t i on ( PSD)  requi re
ments i n  the E I S  needs improver.'ent.  Fi rst ,  tab l e s  3- 5 and 3-7 i ncor
rectly  note that the C l a s s  I I  PSD reQui rer;-,en ts for 3- hour and 24-hour 
S02 l e ve l s  IMY not be exceeded core than once per yea r. Actua l l y ,  under 
C l a s s  I I  these l evel s of pol l ution are neve r to be exceeded.  !Ihat i s  
the has i s  f o r  the al l Ol'lab 1 e  C l a s s  I I  PSD i ncrenent  that  i s  shOlm for the 
project in Sec t i on 4 . 1 . 2 . 1 ,  and IIhat percenta�e of the a1 1 01'Iab 1 e  increnent 
wi l l  be used by the Coyote plant? The pos s i b i l i ty that Dunn County wi l l  
be des i gnJ te d  a C l a s s  I a rea shoul d al so be taken into con s i derati on" s-ince 
the proposed project cou1 d i mpact a i  r qua 1 i ty there duri n9 pel'i ods when 
the a i r i s  s ta gnant or "lo v i ng from east to I'les t .  

T h e  secti on o n  cumul at i ve il':lpa cts o n  a i r  qual i ty ( 3 . 1 . 1 . 3 ) s hou l d be 
expanded to i ncl ude more s cenari os , i n c l uding  ( a )  ANG wi thout B a s i n  
E l ectri c us i n g  a n  outs i de source o f  pOI'ler ,  ( b )  MIG wi thout £la s l n  [ l ec tr i c ,  
w i th pO�lel' bei ng generated b y  AlI G ,  a n d  ( c )  At! G ,  Bas i n  E l ectri c ,  and the 
Coyote plants together. A l though the i�rac ts of MIG and Bas i n  E l ectri c 
are tab u l a ted  together in tab l e  3- 6 ,  the cUl':lu1 ati ve effects of both 
fac i l i ti es on the total pol l utant con centra ti ons i n  the reg i on is not 
addressed .  

Insofar as the  Di s pers i on Ana l ys i s  (Appendi x I )  i s  an irrportant el ement 
of the overa l l a i r  qua l i ty ana l ys i s ,  the fol l owing  coments are spec i 
fi ca l ly addressed at the mode l i ng effort for the project .  EPA \�i l l  
provi de an i n dependent a i r  q ua l i ty mode l i ng effort durinq i ts PSD new 
source t'e v i ew.  The pre l i mi nary re v iel� and proposed dec i s i on to approve 

As stated on page 3-2 of the DES, the emissions are based on 20 
engines of each type. The emissions for generating power to 
operate the dragline and shovel are included in Basin Electric ' s  
emissions on page 3-7 o f  the DES . For heavy equipment , hours of 
operation are more appropriate than VMT. 

Any leaks in the piping sys tem which emit H2S would be quickly 
recognized and corrected by plant personne l .  Any emissions 
of noncriteria pollutants would be of short duration. Safety 
equipment would be available to plant personnel and detectors 
with alarms will be installed in enclosed buildings where any 
build up of these gases could occur . 

The tables have been corrected . As stated on page 4-2 of the DES , 
the bases for the increments were the calculated ground-level 
concentrations in Table 3-7 . Incremental use by the Coyote 
plant will be discussed in the REA site-specific EIS . Preliminary 
evaluations indicate that only the ANGCGC plant could meet a 
Class I designation in Dunn County. 

The proposed action is ARC with Basin Electric and the impacts 
of the proposed action are discussed . As mentioned on page 1-13 
of DES , the B1M-North Dakota Regional EIS is designed to study 
cumulative regional impact s ;  therefore , such impacts are not 
covered in great detail in our site-specific EIS . 

No response necessar y .  
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or d i sapprove the penn i t  to construct the AllCo pl ant �/i 1 1  be made 
ava i l abl e for pub l i c  i n spect i on and comment  dur ing  Ju ly .  

1 .  A s ub-rout i ne l'las added to the  Unamap mode l s  to al l ol'l for  jet  
(non-bouyant)  p1  u�;es .  Hhy were not  s ub-routi nes added to account for 
l ow tel,lperature pl ume s ?  ( e . g . , coal hand1 i ng equi p�ent , etc . ) 

2 .  Are the fug i t i ve er:li s s i ons  from the ni n i n g  opera t i on s  'i nc l uded 
in the fug i ti ve dust emi s s i on s  fror·l the total construct i on s i te ( see 
Table 1 ) 7  

3 .  The eMi s s i on rates an d stack paraMeters l i sted i n  Table  I I  
are not ident if ied  a s  average or max i mum val ues .  

4 .  T ab l e  I I  does not i ncl ude emi s s i on s  fror;] the Coyote pO�/er p l an t .  
Why i s  th i s  faci l i ty n o t  i ncl uded i n  t h e  analys i s ?  

5 .  In  Tab l e  I V ,  the �econd maxi r.1Urc pol l utant concentrations  for 
s hort- tern va l ue s  and the l ocation of the recepto,' Ilhere the val ue i s  
predi c ted s houl d b e  l i s ted.  

6 . When the cml was run for ANG ,  was i t  cal i brated wi th kno�m a i r  
q ual i ty data? I f  s o ,  whe,'e i s  the cal i bration curve? 

7. Can the es t ir.,ated pol l utant concen trati on$ due to co'�"un i ty 
grol'lth be added to the i ndus tri a l  val ues at the sare receptor l ocations?  
Furthermore , what are the est iMated veh i c l e  mi l e s tra ve l ed ( VnT ) as  
a res u l t  of the project, and does th i s  f i gure support the assu�pti ons 
about the impacts of a utor.ob i 1 e  traff i c  s hOl'/n on Page 1 - 35 of the document? 

8. Bas i n  is to meet the N5P5 1 . 2 1b 502/ 1 f)Ci BTU and a scrubber 
for 502 is to be i ns tal l e d .  Uncontro l l ed emi s s i on s  frOM Bas i n  burn i n g  
. 7% 5 " i gn i te y i e l ds 1 . 45 1 b  5021 1 06 BTU a n d  ma�i r.1ur:l emi s s i ons fron 1 . ];; 
5 l i gn i te yi e l d  3 . 5  1 b  502/ 1 06 BTU . What  i s  the control effi ci ency of 
the 502 scrubbel' and �Ihat  pel'Centage sul phur content i n  1 i gn i te i s  the 
effic i ency based on? 

floi se Impacts 

We are concerned about the pos s i b l e  i �acts of no i s e  on rural i nhabi tants 
of the study a rea , some of whom may have chosen to l i ve in the a rea 
express 1y for the purpose of escapi ng from the noi se of more devel oped 
areas . Al though only a fel-I peop l e  may be i mpacted by the i ncrea sed noi se 
that i s  an tici pa ted as a resul t of the project , i t s  i mpacts on these  
i nd i vi dual s may be  s i � n i f i cant because of h igh  expectati ons and  desi res 
for an envi ronment that is free from the i ntrus ions  of i ndustri a l  noi se .  

Low temperature plumes have little bouyancy and were considered 
j et plumes in the modeling . 

No , they were shown in Table XV, page 1-2 9 .  

The table has been changed t o  indicate that they are maximum rates. 

Emission and stack data for this facility were not available when 
the table was prepared but should be included in the BLM-North Dakota 
Regional EIS . 
The pollutant concentrations in Table IV are maximum concentrations 
outside the plant boundary . 

No. , existing and proposed plants were included in the CDK; the following 
values were used as background: N02-5pg/m3 , S02-5pg/m3 , TSP- 25pg/m • 

The estimated pollutant concentrations due to community growth 
were given in Table XVI, Appendix I .  Estimates of VHT are 
15 , 000 miles/day; however , since 25 percent of the workers would 
commute over 50 miles/day , effect on air quality cannot be related 
to any specific receptor point . 

The control efficiency of Basin 's S02 scrubber would be 42 percent 
for lignite with 0 . 68 percent sulfur and 70 percent for 1 . 22 percent 
sulfur . 

Host of the inhabitants are decendants of persons who settled 
the area in the late 1800 ' s .  Noise bnpacts are unpleasant and 
these bnpacts have been discussed in Section 3 . 1 . 1. 5 .  of the EIS. 
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Noi s e  l e ve l s  meas ured by EPII 1 00 feet from ra i l road rights-of-way showed 
the fol l owing :  

1 )  Leq ( 24 )  at 8 s i tes ranged betl'icen about G5 and  70 dB (II)  and 
Ldn ranged between about 69 and 73 dB(A ) .  

2 ) Hourly Lo (or maxi rn��l sound l e ve l ) at  three s i tes ranged from 
50 to 1 1 4 ,  53 to 1 1 0 , and 58 to 105 dB (A)  respect i ve ly .  

A l though these data  do  not  spec i fi cal l y  S i ng l e  out the  effects of the typica l  
frei ght tra i n  sel"vi c\i ng the  p!"ojec t ,  they rio s ugoest th� t 75 d'l (A )  at  
on ly 50  feet  d i s tance i s  a 1 01'1 est i�late of the  nO i se l e ve l s  ca used by ra i l  
traffi c .  Furtheruore , we  reCO'Tl(md the  practi  ce of rcduci nq tra i n  speeds 
through popu lated  � I"tas a s  th i s  dec rec ses  noise  l evel s  and provi de s  some 
addi tional safety benefi ts as wel l .  

The 40 dB w i n d  i nduced average amb i ent sound level used on page 3-20 
i n  ana l yz i ng the construe ton noise  i mpact may not be a true represen ta
t i on of the  a udi b l e  aMbient  noi se l evel s in  the  area . tlh i l e  noi se moni tor
i ng mi crcphones are estreme l y  s en s i ti ve to press ure fl uctua tions caused by 
wind ,  the human ear i s  not , and the actual a ud i b l e  amb i ent l evel v:oul d be 
1 ess than 40 dB. In  fact ,  as f i  gure 2- 1 1  indi ca tes ,  at wind speeds of 1 ess 
than 1 0  mph the actual amb i e n t ,  11i thout \'l i nd  error,  I'loul d be 30 dB or 
l e s s .  Hence , us i n g  a 30 dB amb i ent  i n  the ana l ys i s  of cons truct i on noi se 
wou l d  s l;suest  that noi se assoc i a ted with th i s  acti vi ty cou l d  be aud i b l e  
at  5 mi l es ( a s  i s  d i sp l ayed on page 3- 20 )  as  opposed t o  1 - 1 /2 mi l es u s i n g  
the 4 0  d B  amb ient ( a s  i ndi ceted i n  the text of the f i rs t  pa ragraph of 
page 3- 20) . 

We recolllT,end tha t noi se abatement and con trol be desi oned i nto the bui l d i no 
des i gn dnd purchase spec i f i ca i tons for the projec t ,  as the most effec t i ve 
and economi ca l sol ut i ons  to i n te r i or noi se attenuation probl ems can be 
impl emen ted through good des i gn pra c t i ce s .  F o r  exampl e ,  depend i ng o n  the 
des i gn and mater i a l s sel ected , tran smi s s i on loss  in wal l s  may range from 
less  than 20 dB to as much as 50 dB.  

Fi nal l y ,  we bel i eve that efforts shoul d be made at the county p lann i ng l evel 
to ass ure tha t deve l opment p l a n s  for the a rea in the v i ci ni ty of the project 
are cOl:liJa t i b l e  wi th the opera ti on of  the plant and the mi ne . 14e bel i e ve 
that such meas ures are l e s s  costly and far more eff i c i ent  i f  they are 
impl emented before confl i cting  uses occur. 

� I,taste Impacts 

We are concerned tha t the draft EIS is  vague in  i ts d i scus s i on of sol i d  
waste d isposal , espec i a l ly i n  regard t o  potential  contami nation o f  ground
waters . In pl ann i ng for a project of th i s  tYre and magn i tude al l sol i d 

The reference to 75 dBA at 50 feet from the railroad was taken 
from a pamphlet entit led "Noise POllution" which was published by 
EPA , 1972 . The trains would operate at low speeds on the spur 
line thus minimizing noise. 

A wind screen was used on the microphone to reduce sensitivity 
to the wind . The noise levels presented reflect this reduc tion. 
The average wind speed at the plantsite w�s 1 1 . 6  mph· (page 2-3) 
and the L50 noise level associated with this wind speed is about 
40dBA (Figure 2-11) . We acknowledge that during calm conditions 
noise would travel further . 

ANGCGC has indicated that noise abatement and control measures 
would be designed into the plant buildings and specified on 
equipment order s .  

We agree with this comment . County planning efforts are discussed 
in Section 3 . 3 . 2 . 8  of the EIS . 
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wastes fror.l the plant  shou l d be anal yzed to dcterni ne t�e i r  cher.li ca1 con
sti tuents , toxi c i ty and sol ub i l i ty .  These d�ta , coup l ed I'li th the r.loi s tu re 
content of the I'iastes and the geohydro 1 o� i c  condi t ions  of the s i te wi l l  deter
mine �/hether wastes can be depos i ted in the mine I"i thout conta!'li nat ing ground
waters . The draft E I S  a l l udes to the poss i b i 1 i tv that grnundwaters  coul d  
be i r�pacted by " i nf i l trat i on of r.li ne p i t  eff l uent ( page 1- 26 ) . '� but it 
addresses ne i ther  the pos s i b l e  i mpacts of the sol i d  waste di sposal pract i ces 
contemp l a ted by the co;;]pany nor stud i e s  of the type outl i ned above . He 
bel i eve tha t ,  as a mi n i r;1url , the fi nal ElS s houl d d i s p l ay the res u l t s  of 
th i s  k i n d  of an i nves t i g a t. i on , i nc1 ud i no a deterr. i nat ion  of \'Ihat measure s  
( e . g .  cheni ca1 fi xation , sea l i ng the s o l  i d  waste d i spos al  a rea s ,  de�later-
i ng of wastes , reprocess i ng catalysts , etc. ) m i g h t  be needed in order to 
assu l'e that the Vlastes depo s i t�d  in the mi ne do not eve ntua l l y contami nate near
s u rface aqui fers and wel l s . 

Fi nal l y ,  the Di vi s i on of Sol i d  I!aste 1 1anage!'lent i n  the State Hea l th 
Depa rtr;tcnt shou ld  be con s ul ted regard i n �  the pen�i ts reCjui red i n  order to 
d i spose of I'laste s  i n  the mi ne pi t ,  as vle l l as any s peci a l  requi rements 
for the di spo sal  of haza rdous waste nateri a 1 s .  PerMi ts !'lay a l s o  b e  re
qui red for evapora tion ponds and storRoe tanks i f  the poss i bi l i ty of 
l eakage or unconta i ned sp i l l s  exi sts . 

IJa te r � J r;tpacts 

Desp i te the fact that the major  Federal Act i on bei nq addl'es sed i n  the 
EIS i s  MIG ' s appl i cat ion for r ! i ssouri  Ri ver  I'late r ,  the docuc�cnt contains  
l i tt l e  d i scu s s i on of e i ther the  impact of the  proposed use of the  I'later 
( 1 7 , 000 afy for MIG and 1 9 , 0[,') afy for Bas i n  E l e ctri C )  on p roqrams l i ke 
the Bureau of Re c1 a!'lat i on ' s  I'Jater for Energy P rog ran or the i n;>acts of 
con struct i on and opel'at i on of the i ntake structure . In reoard to the 
forme r ,  does the proposed wi thrl l'awa1 of 36 , 000 afy i npact the "\Jater for 
Energy-Mi ssouri  Ri ver Re servoi rs"  prograD? I�at is the status of the 
a�reef'1ent bebleen the B u reau and the S tate of tlorth Da kota on !'Iarketi n9 
tli ssour i  Ri ver vlate r? Regard i M  the i ntake structure , ho"! is i t  des i gne d ,  
how wi l l  i t  b e  con structed s o  a s  t o  mi n i !'li ze darlane t o  aauati c ecosystems 
and I . " ter qual i ty ,  and what  k i nds of mai n tenance or repa i r  operati ons are 
envi s i oned i n  the l a st pa ra9raph of sect i o n  3 . 2 . 1 . 3? 

Anothel" a rea of impact that shoul d be c l a r i f i ed i n  the f i na l  E I S  i s  
the approxi mate amount o f  water that I'l i 1 1  be re l eased i n to the atMosphere o f  
the study area and the probabl e  i mpacts o f  "later rel eases on l ocal cl i -
mati c cond i t i on s .  The total anount of wate r to be d i s cha rned i nto the atmos
phere by A�G as i nd i cated in sect ion 1 . 5 . 5 . 4 ( c ) appears to '

be i ncorrec t ;  i f  
b 1 0wdown shown i n  tab l e  1 - 8  i s  exc l ude d ,  the total d i scha rge of water i n to 
the atmosphere amounts of 5094 gal l on s  pe r mi nute rather than �700 gpm. 

As mentioned on page 3-2 8 ,  a 2 year geohydrologic study of the 
mine area is being undertaken and determinations as to the necessity 
of mine pit sealing will be made after the study is completed . 
We do not believe the final statement should be held up 2 years 
to await final solution of this problem as the State Health 
Department and Public Service Commission will review this problem 
before any permits are issued to allow the disposal of wastes in 
the mine pit . 

The State Health Department will require a permit for solid 
waste disposal and the North Dakota State Water Commission will 
require perm�ts for any ponds having a potential discharge. 

The water to be sold to ANGCGC and Basin Electric is part of 
the industrial water marketing program and vas included in the 
Water for Energy EIS .  North Dakota has declined the USBR ' s  offer 
of jOint contracting of industrial water . Design and construction 
features of the intake were discussed in Section 1 . 5 .6 . 2  of the 
DES ; impacts were discussed in Sections 3 . 1 . 2 . 1 ,  3 . 2 . 1 . 3 ,  3 . 2 . 1 . 6 ,  
3 . 2 . 2 . 3 ,  and 3 . 2 . 3 .  Maintenance and repair operations would 
entail oiling and inspecting the pumps , replacing inoperative 
parts , etc . 

The amount of water released into the atmosphere has been 
reevaluated and is now estimated to be 7 , 720 gpm. Section 1 . 5 . 5 . 4  
has been revised accordingly . Section 3 . 1 . 1 . 1  discusses the tmpacts 

of water releases on local climatic conditions . 

...... 
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Furthermore . the di scus s i on of the i mpacts of these di scharges on the 
c l i mati c condi t i ons of the study area shoul d be expanded to i nc l ude 
the cUr.1u 1 a t i ve i mpacts of ArjG and !la s i n  E l ectri c ' s  evapo,'" t i on and 
dri ft. F i na l l y .  a re these evapora t i ve l osses of water con s i stent  wi th 
the fi rst condi t i on attached to North Dakota ' s  water permi t (Sec.  4. 5 . 1 ) ? 

EPA s upports the s trategy of d i vert i ng s torr",later runoff fror.1 c l ean a reas 
on the plant s i te and natural  dra i r,age fron s urround in9  a reas i nto O;len 
di tches and u l t i mate l y  i n to the natural dra i naqe system ( Sec .  1 : 5 . 5 . 2 ) . These 
ons i t� dra i nage d i tches s houl d ,  ho\veve r ,  he d2s i qned to ,ci n i ni ze th9 
eros i ve force of the runOff . usi ng adeq uate drop structures and other 
energy d i s s i p a tors as needed. The stor[�':ater runoff col l ec t i on and 
retention sys tems for p.wed area s ,  materia l  s s tora"e areas . and other on-
s i te source s of potential  contar"inat i on shou l d al so be adequate ly s i zed 
to hand l e  the runoff f rom the 2�-hour once in ten years rrec i p i t a t i on 
e vent.  Another prob1 er:1 that shou l d  he g i ver. con s i de ra t i on i n  t h i s  regard 
1s the r.�� thod of hand1 i n9 accurlu 1 at i ons of contar;i nated snol" . Snow tha t 
i s  rer.1oved fror:1 contar,l inated a reas shoul d not be l eft i n  natural dra i n-
ages to me l t and re l ea se pol l utants ir:tc sU I"face wate rs , 

In vi eVi of the wi de vari ety of soi l s  that wi l l  be encoun tel"ed duri ng p i pe
l i ne cons truction (See tab l e  2- 1 2 ) and the sen s i t i v i ty of S08e of these 
soi l s  to wi nd and water eros i o n .  e xtra ca re s ho u l d  be ta !:en to ass ure 
that construc t i on practi ces do not res u l t  in eros i on pro� l cr;s , F i e l d  
cons t ructi on crews shoul d incl ude so�eone who i s  know1 edneB b 1 e  i n  con
serva t i on pra c t i ces su "i ted to the l oca l i ty and has the: authori ty to 
req ui re that con sel'va t i on practi ces are i,�p l er.1ented durina  con s truct ion .  

The d i s cu s s i on of water qual i ty mon i toring  pro�rar:1s ( Sec . � .  3 . 2 . 1 ) doe s 
not i ncl ude any i ndi ca t i on of the frequency of mon i to r i n 9  in the s ub
bas i n s  pri or  to mi n i ng .  Hi l l  samp l es be col l ec ted on l y  once , at the 
beg i nn i ng of snOl'/re l t ,  or �/i l l  a samp l i ng prog rar:1 be9 i n  at that t i re 
and conti n ue at i n terva l s  thl'ouqh the vear? Reoardi no d i sconti nuati on of  
mon i tori ng stati ons after compl et i on of the  rec l anati on prograM \�i th in  
the  s ubba s i n s  \�e have t,'IO quest ions . F i rs t ,  does com� l etion of rec l aMa
t i on n�an s uccessful  revegeta t i on and estab l i s h�ent of the post-mi n i nn 
l and use (e . g . cropl and ) . or does i t  mean S i mply  that the l and wi l l  have 
been shaped to i ts u l t i nate top09raphy and topsoi l ed ?  Secondl y .  what 
does MIG regard to be unaccerta b l e  in the cl"i teria for con ti nued wa ter 
qual i ty mon i toring in thes,e subba s i ns . and what  k i nds of correc t i ve meas ures 
a re they comi tted to ta k i ng ?  F i na l l y .  in re!lard to the basel i ne data 
presen ted in the EIS we noted an i ncon s i stency between Fi gure 2- 32 . 
wh ich ShOl'lS the d i s so 1  ved oXYgen change in June i s  frcM approx imately 
1 0  rng/1 to 8 mg/ l  and the text ( Sec . 2 . 1 . 3 . 2 . a ) . wh i ch states that the 
change is from 1 0  O1g/1 to 6 mg/ l .  

Contrary to the l a s t  paragraph i n  Sec , 2 . 1 . 3 . 1 .  the "best lise "  'c 1 a s s i 
fi cati ons shOlm i n  tab l e  2-7  are not cli scus sed i n  the sect i on o n  I'!ater 
q ua l i ty or e l sel�here in the E I S .  The l�ho 1 e  i s s ue of �Ihether or not Ilorth 
Dakota and l,li nnesota water qual i ty standa rds Ni l l  be v i ol ated as a res ul t  

The entire discussion on air quality includes impacts o f  the 
Basin Electric powerplant, thus the cumulative impacts o f  

evaporative drift are discuased. The BLM-North Dakota Regional EIS 

will inc lude the impacts o f all five projects proposed for the region. 

The storm water structures would be deSigned to minimize erosion 
&S suggested . Drop structures and energy dissipators are not 
needed due to the relatively level topography and the absence of 
steep gradients . Runoff col lec tion and retention systems are 
deSigned to handle a 25-year precipitation event and snow from 
contaminated areas would be p l aced so that the runoff enters the 
treatment systems . 

We agree with this commen t .  It is also in the best interest of 
the Pipeline company to insure that erOSion does not occur so 
as to minimize maintenance costs . 

Details of the wa ter quality monitoring program will be specified 
by the State Health Department and the Reclamation Division of 

the Public Service Commission. Mined areas ' would be moni tored until 
the reclaimed land is released from bond by the PSC . Since 
mining in a SUbbasin would continue for many years . water quality 
monitoring would continue long after release of certaih areas . 
The State Health Department would determine what cri teria are 
unacceptable and the corrective measures needed would depend on 
the nature of the problem. The reference on page 2-41 has been 
corrected . 

As mentioned on page 4-2 of the DES . the proj ect would not any water quality standards .  We have no reason t o  believe that Minnesota waters would be measureably affected at a l l .  reference i n  Section 2 . 1 . 3 . 1  has been deleted . 

Violate 

The 

"'I11III 
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of cons truction ant.! opera t i on of the project �!as al so omi tted from the 
draft E I S .  The �:a tf' r  qual i ty ana l ys i s  in the f i nal  s ta te!'lent s houl d 
i nc1 ude an assessrcent of the i r.lpacts of the proposed project on the 
abi l i ty of the surface waters of the area to con t i nue to meet �Iater 
qual i ty standards . 

The E I S  shoul d address the quest ion of Mi ne dewate ring  i n  more deta i l .  
Of p"rt i c u 1 a r  concern to EPA i s  the qual i ty o f  th i s  \-:ater and the method 
of d i s pos� l .  Us i ng waters from the !'li ne p i t  to con trol dust  on roads 
could  acverse 1y i r.lpact s urface I-Ia te rs i f  the mi ne �'ater i s  of poor 
qual i ty.  Poor qual i ty mine I':aters cou l d  a l so have detr iMental effects 
on the e l1v i  romlel1 t if used to i rri oate reve�eta ted areas . 5 i nee waters 
pUrlped from the PI; ne p i t  arc cons i dered to be poi 11 t sou" ce di  scha rge s ,  an 
tlPDES perr.:i t I101)Y be requi red. f\ d i s chilrr;e pemi t for di sposal of wate r 
used i n  hydros ta t i c  test ing  of the product p i pe l i ne Day al so be requi red. 

Frequent references i n  the E l S  to an t i c i pated deted or a t i on of ground
water i s  d i s turb i ng to EPA , espec i a l l y  in regard to the sha l l ow vle l l s  
and spri ngs that l'I i  1 1  be impacted by the p,'oject. Ou,' concerns about the 
qua l i ty of s ubs urface I'laters ar ise  from the impacts of the sol i d  waste 
d i s posal  me thods propose d ,  the i �pacts of di srup t i ng the present ground
water re l a t i on s ,  and the i !'lpacts of deep �'el l inject i on of wastel'late r. 
Our concerns about sol i d �Ias te di  s posa 1 are addressed el sewhere i n  these 
COr:'o11ents .  

The E lS  i s  vague in  i ts ana l ys i s  of the  I-later qual i ty i J'1pacts o f  di s rupt
ing the p,'esent groundwater re 9 i �1e s ,  part i cul arly  as these act i vi t ies  
wi l l  i npact the uses  or  poten ti a l  future uses  of  nea r- s u r face aqui fers 
for I-later supply purpose s .  The f i n a l  E I S  shoul d est�b 1 i s h  a cl oser l i n k  
betl-Ieen the proposed project,  i ts i mracts on the qual i ty and quanti ty 
of groundwate rs , and the e ffects of those changes on organi sms that re l y  on 
groundl'laters i n  the i r  present state . Fi na l l y ,  i n  re9ard to the deep we l l  
di sposal of p lant  effl uen t s ,  �Ie recor.rlend that AtH; be prepa red to comp l y  
wi th the forthco"i ng E P A  regul a t i on s  on cleep wel l i njection.  These regul a
t i o n s ,  �Ih i ch are des i gned to protect exi s t i ng and pote n t i a l  s upp l i es of 
fres h water I�i 1 1  probab 1y conta i n both des i gn  cri teri  a and ope rat i ona 1 
requi rer1ents for deep wel l di sposal , as I�el l as mon i tori ng requi renent s .  
Draft regu l a t i on s  ( 40CFR Pa rt 1 46 )  whi ch a re presently bei nq rev i sed,  
\�ere pub l i shed in  the Fe dera l Reg i s ter on August 31 , 1 976 ( 4FR36730) . 

Land Recl amation/Land Use 

Post mi ning l and use and recl amation of  di s turbed areas are vi tal ly import
ant to EPA because they are so cl osely tied to water qual i ty and the 1 0n9-
term producti vity of the land.  Our fi rst concern is that nowhere in the 
EI� is "successful recl amation" defi ned. Si nce recl amation means so many 
thi ngs to so many peop l e ,  we recor.nend that the term be c1ear1,v defi ned i n  
the final EIS and that the document describe \�hat the mi n i ng COl'lPany ' s  
commi tnent to recl amation i s .  We real i ze that the kind o f  use that recl ama
tion efforts wi l l  be aimi ng toward depends -upon the wi shes of the surface 

The quality of mine pit water was presented on page 3-23 and 
Appendix E of the DES . Water sprayed on roads would evaporate 
rather than enter surface waters . The infeasibility of irrigating 
with mine pit water was discussed on page 3-23 of the DES . We 
acknowledge (and Coteau Properties is aware) that a NPDES permit 
may be required for discharge of mine pit water, 

We agree with the concern ; however , these impacts were d iscussed in 
the EIS (Section 3 . 1 . 2 . 2) and we view these as unavoidable adverse 
tmpacts if the project is approved (Section 5 . 2. 2) .  

The DES points out in Section 3 . 1 . 2 . 2  that a lignite aquifer would 

be destroyed , perched water areas would be dewatered , the 

quality of water in nearby aquifers could be lowered , that recharge 

rates would be altered , and that 19 wells and one spring could be 

affected by mining . We do not consider this analysis "vague" in view 

of the many uncertainties involved . The deep well injection program 

is designed to comply with existing EPA policy and ANGCGC will 

continue to comply with all future applicable Federal, State, and 

local regulations . 

"Successful reclamation" would be determined by the North Dakota 
Public Service Commission . The basic requirements of the PSC 
regarding reclamation were discussed in Section 4 . 1 . 3 .  
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owner ,  however ,  \'/e be l i eve that a pre l i Mi nary survey of the o\'me rs ' 
des i res  shou ld  he rwde and i n c l uded in the E I S  i n  order to pro v i de at 
least  an approxi�ati on of the post-mi n i n "  l and use i n  the area . In  
thi s rega rd ,  the  qu(; s t i on of l a nd owners h i r  a SSUr:1e s i milort�nce -- to  
what extent do ene r9Y compan i e s  and  other COl'r-ora ti ons al  ready ol'm t he 
surface of areas to be mined?  I!i 1 1  the mi n i n�l cOMpan�1 atteTl'Pt to purchase 
surfact o,mers h i p  of il reas  to be mi nec? To \�hat extent mi nht the k i nd 
of su rface owne rs h i p  ( i . e .  pri vate i n d i v i dual vs pri vate c6rpora t i e n )  
i n fl uer,ce the k i nds o f  rec l ar�a t i on 90a l s  and comi tnents ? EPA bel i eves 
that a project of th i s  ma9ni tude shoul d i nc l ude p l a n s  to mi t i gate the 
impa cts of the deve l oemen t  on \'.'ctl  ancs , �.'oodl ands and other irportan t 
ecosys te"s , even i f  th i s  req u i res  purchase of surface QI':ne rsh i p  and 
recl ama t i on a i r"ed at esta b l i sh i ng or res tori ng these ecosyste'1S or acqui 
s i t i on anc protect ion of re p l a cement l ands that mi 9ht otherwi se be 
threatenec by in compa t i b l e  deve l opment.  

As noted i n  Sec .  1 . 5 . 6 .  I ,  segregat i on o f  topsoi l duri n� pi pel i ne con
struct i on may be req u i red by an a�ency or a l andowne r .  Si nce no st  of the 
pi pe 1 i roe \d 1 1  fo 1 1  ow ra i 1 road ri ghts-of-\'/ay , hli 1 1  the ol'/ners or managers 
( ra i h/ays ) req u i re tops o i l  sesrega t i on and ether spec i e l  treatmen t s ?  

I n  spi te of the uncen a i nty about l andol-mer des i re s for rec l anati on , 
the E I S  shou l d addre s s  the rec l amation poten t i a l  of the l ands in que s t i on .  
Suffi c i e�t  stud ies  of reve�etD t i on have been conducted at other s i tes  
i n  the f iorth£rn Great Pl a i ns to  prov i de sone i n s i 'lht i nto the  potent i a l  
o f  the s i te f o r  crop produc t i on a n d  various other uses a fter mi n i n9 .  
These Observa t i ons I'/oul d he l p  e s tab l i s h l i m its  wi th in  whi ch pos tul ati ons 
about rec l al�a t i on success  can be macie and coul d a l s o  be useful  to the 
l andowner i n  selecting a pos t-mi n i ng use for the l and .  

F ina l l y ,  l ong-term efforts at so i l  conservat i on and  crop prote c t i on s houl d 
be pl anned and begun i n  the ea rly s tages of the proj ect .  Wi nd brea k s ,  
for exa"lpl e ,  cou l d  b e  pl anted  now s o  that they can prov i de protect i on to 
areas that wi l l  be mi ned and rec l a i med in future yea rs . Such p l a n t i ngs  
coul d al so hel p to  mi ti gate some of the  wi l dl i fe hab i ta t  l osses  that  are 
an t i c i pated as a res u l t of the proj ect.  The E I S  shoul d al so address 
vari ous envi ronnen tal l y  sound al tern a t i ves  for l ong-term use o f  the s i te 
and fac i l  i ti e s  fol l ol'.' i ng abandcnlilent.  

Impacts  on Iletl  ands 

The impact o f  the proj ect on wetl ands appears to be qui te severe . In  
add i t i on to destroy i n g  nearly 1 00 acres  of prime wet l ands at the p lant  
and mine  s i te i tsel f ,  an unknO\�n amount of I-/etl and  a rea \�i l l  be d i s turbed 
by p i pel i ne construc t i on .  He fee l that the fi nal E I S  shoul d do a better  
job of descr ib ing  the impacts of the  project on  these  wetl ands an d pro
ject pl ans shoul d be modi f i ed to do a better job of avo i d i ng or m it i gat
i ng adverse impa cts on wetl and habi tat . We sugges t  that wetl ands be 
avo i ded  wherever pos s i b l e  i n  cons truction and opera t i on of al l phases of 

A survey of landowners '  preferences would not necessarily yield 
an accurate description of final land uses.  Surface ownership 
and owners '  desires would certainly change from year to year 
over the life of the proj ect .  The mining company owns a very 
small percentage of the surface rights (less thant 5 percent) 
and would have very little control of final land uses . Those 
lands owned by the company , however , would be reclaimed largely 
to wetland or wildlife habitat .  We know of no statutory 
authority to require the company to purchaae surface rights . 

Since most of the ROW was disturbed years ago by construc tion of the 
railroad , it is not anticipated that topsoil segregation would be 
required or of much value . 

Reclamation potentials were discussed in Section 2 . 1 . 4 . 3  of the DES . 

We agree with the suggested soil conservation and crop protection 
measures and have recommended them to ANGCGC. Condition #5 of the 
Conditional Use Permit requires that the site be returned to its 
original condition. 

The plantsite has been adjusted slightly to accommoda te the 
Basin Electric powerplant and the 47 acres of wetland would not 
be disturbed by the gasification plant . The 50 acres of wetland 
in the mine are minimal for the amount of land to be mined . New 
data on wetlands near the proposed pipeline route have been added 
to Section 2 . 2. 2 . 3  of the EIS. 
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t h e  proj ect. Re p 1 aceT:'ent wet l ands shoul d al so be incl uded i n  pos t-mi n i ng 
rec1 ar.la t i on pl a n s ,  even i f  th i s  neces s i tates ac� u i s i t i on of surface 
ownersh i p  of some of the l ands in ques t i o n .  

Final l y .  al l wet l ands a n d - other surface �Iaters shou 1 t1  b e  i nventor i ed 
and the need for Sec .  4'14 permi ts shClu 1 d  be assc <, sed .  He Mti c i pa te 
that s ubstan t i a l l y nore Se c .  404 per1"i ts than th( t,-/c rr:enti or.cd i n  
Sec. 4. 5 . 3  wi l l  b e  nec essary s i nce the f i n a l  phase o f  t h e  Sec .  AI'\4 per
mi t pro!1ram incl udes al l strE'3mS �Ii th q reater thor; 5 cfs of fl ow and 
the i r  a dj acent 1·!e t 1 ands . The U . S .  F i s h  anc! Ui 1 d l -i fe Serv i ce ancl S-tate 
fish  and gar.1e agen c i e s  shoul d t>e con sul ted about l 'et1 and hah i ta t  val ues , 
mi ti gation measure s ,  and techniques that can be: uSEe' to prov i de repl ace
ment hal i tat. 

Soci o-economi c i mpa cts 

The d i s cuss i on cf the soc i o-econo�i c i�pacts of the proposed project 
reveal s  that the study area is al ready under con s i derab l e  stress  due 
to exi s t i ng energy deve1 o�,:ent act i vi ti e s  in the re� i on .  Jud9 i n9 
from the expected i nf l ux of peopl e  allsed by MG/Ba s i n  E l ectri c and 
the further popul at ion grOI-;th a n t i c i p� ted l'li th the cons truction of the 
Coyote Project and other devel opments , severe impacts on the soc i o
economi c envi ronr:1en t  a re a1 nost certa i n  to occur. Cri t i ca l  needs fal l 
in al l the maj cr sectors of mun i cipal  l i fe ,  inc1 ud i n� :  hous i n � ,  school s ,  
heal th care , pol i ce and f i re protect i on , rec re a t i on faci l i ti e s .  trans
portation systens , etc . TOI-Ins i n  the kpact a rea m?y have major d i f
d i cul ties obta i n i r.g funds because of the cor.lpet i t i C'11 for mun i c i pa l  bonds 
and 1 01'1 bond ra tings  tha t poten t i a l  "boor. and bust" cOPlflun i ti e s  recei ve 
i n  the mun i ci pa l  bond ma rket.  

I 

The f i nal  E I S  shou l d  inc l ude a conc i se s umarv of the exi s ti no soc i o
econor.1 i c  envi ronT:'.ent ,  incl uding  data anrl descri pt i ve mate r i a l

-
on l ocal 

demogl"aphy and economi cs as wel l a s  l i fe s ty les  or qual i ty of l i fe 
aspects of the s tudy area . The d i scus s i on of soc i o-econor.i c ir.pacts 
shoul d  address the impacts of deve1 0pr.ent on both the popul ace that 
l i ved in the study area befol'e energy deve 1 0pnen t  and the peopl e who 
wi l l  move to the area because of enerqy deve1 0p�ent .  as the i npacts on 
these blo groups and the a ppropri a te mi t i gat i nll r1ea s ures to al l evi ate 
the i mpacts may be di fferent.  

The  final  EIS s houl d al so address the  anti c i pa ted benef i ts of the  project 
on uner.lp 1 0yment  at  the Fort Berthol d i n d i an Re servat i on ,  how the 
COr.1pany expects to meet i ts ob 1 i gations to Ilercer coun ty concern i n9 
soci o-economi c impacts under the agreer,len t  on re7.on i nC} (Sec.  4 . 5 . 2 ) , 
and what p 1annfng and front end fi nanc ing  efforts are

' 
bei n'] undertak.en 

to mi ti gate AUG ' s  share of the impacts of reg i ona l  ener!1y deve1 0pnent.  

Only the 47 acre wetland at the original ANGCGC plantsite would 
have required a Section 404 permit. The proposed Basin Electric 
pawerplant would impact this wetland and they will have to aquire 
the necessary permit. 

We agree with this comment and discussed such impacts in Section 3 . 3  
o f  the DES . 

The existing socioeconomic environment was discussed in Sections 2 . 3  
and 2 . 4  of the DES. Impacts to current residents versus immigrants 
were discussed in Section 3 . 3 . 1 . 4  of the DES . 

Benefits of the project on Indian unemployment were discussed 
in Section 3 . 4 . 1  of the DES . The stipulations to the rezoning 
permit have been changed and the final stipulations do not 
require ANGCGC to arrange financ ing. All planning and front end 
financing efforts proposed by ANGCGC were included in Section 4 . 4. 1 
of the DES . 
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Impacts � Cul tural Resources 

The hi stori cal and archaeol ogi cal resources of the area appea r to have 
been i n ventoried ade�uate ly in the E I S . hOl�evc r ,  the secon dary i !;!pacts 
of deve l opr.lent  on these resources are r,ot addressed.  Even thou!lh the 
project i tsel f may not d i rectly a ffect these resources ,  lie a re concerned 
tha t the i nfl ux of p�op l e  into the a rea and the access i b i l i ty af h i s
tori cal and archaeol ogi ca l  s i tes r.lay re s ul t i n  the loss  of these 
resources due to vandal i sm and the depredations of a�ateur col l ectors 
of archaeol og i ca l  or hi stor i c  objects . We bel ieve that thi s problem 
s houl d b2 addressed in the fi nal [ I S  and that effec t i ve r.lea5 ureS to 
protect the cul tural resources of the area shoul d be i�pl emented. 

A l ternati ves 

The d i s cus s i on of a l te rnati ve p lant  s i te s  ( Sec . 8 . 2 . 1 )  i s  extremely  
con fus i n g  because the al ternati ve s i tes are  not  preci sely i dent i f i ed by 
l ocation and there appears to be no mean i naful corre l a ti o n  betNeen the 
s i tes l i sted in Sec .  8. 2 . 1 . a  and the s i tes shOl·m in tab les  8- 1 through 
8-3. At presen t ,  it is imposs i b l e  for readers of the E I S  to make mean
i ngful co�pari sons among al ternati ve s i te s  and draw independen t con
cl us i ons about any of the al ternat i ve s .  

I n  di scuss i n g  al ternati ve ener�y sources (Sec . 8 . 4 . 2 )  the E I S  perpetuates 
a mi s leading  cor�pari 50n that i s  often nade between the sul fur con tents 
of eas tern and wes tern coa l s .  The compari son betl'1een the sul fur content 
of eastern a�d western coa l s  is rr.ore mean i nGful .,hen it i s  based on 
the enersy equi val ent of the coa l s  rather than the absol u te sul fur 
content by wei gh t ,  and thus the di fference bett-Ieen the " l o\� sul fur" 
coa l of the \'lest  and the ') h i gh sul fur" coal of the eas t  d i mi n i s hes I'Ihe'rr 
the l ower energy con tent of western coal i s  taken into accoun t. 

Fi nal l y ,  several al ternat i ves  to the proj ect as it  is proposed a re not 
di scussed even though they coul d reduce the need for the project and  
thus al l ev iate the i nlpacts of rap i d  energy devel opfl'ent i n  the  study 
a rea wh i l e  conserv i ng resources that should  be ava i l able  to fut ure 
generati ons .  These i ncl ude s uch al ternati ves as greater e�pha s i s  on 
energy conserva t i on ,  el i mi na t i on of 1 0N eff i c i ency gas appl i cances 
and appl i ances that req ui re conti n uous p i l ot l i ghts , and l i mi ta t i ons on 
new cus tomers for gos  serv i c e .  These al ternati ves are compa t i b l e  I�i th 
mai ntai n i ng a h i gh standard of l i vi ng whi l e  prov i d i ng for gradual  devel op
ment of energy resources in the prima ry impact area of the project and 
enhancing  the range of al ternat i ve ener�y uses that wi l l  be ava i l ab l e  to , 
future generations .  

Since all archaeological and historical sites are on private 
property and since trespass on this property is restricted , ve 
do not feel that vandalism of these sites will necessarily 
result because of the proposed project. We know of no measures 
that the Federal Government can take to preclude p rivate acts of 
vandalism. The additional. potential for vandalism due to additional 
population has been added to Section 3 . 4 . 2 .  

See response t o  this same comment fram REA on page J-40. 

We agree with this comment and have deleted the reference to 
the low sulfur content of Western coals . 

The alternative of energy conservation was discussed on page 8-25 
of the DES . The other alternatives suggeated are simply methods 
of conserving energy. Limiting new gas customers may conserve 
natural gas , but does nothing to provide for the energy needs of 
those persons . 
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NORTH DAKOTA GAME AND FISH 
-;: � " , "! :. < t o ." � ... 

April 26 , 1977 

Mr. Robert L. McPhail 
Regional Director 
Bureau of Reclama�ion 

PHONE - 224-2180 

� omtW. mE ;�.\ 
l APR 2 9  1971 . 

"o�....,� � 
't(ftv o.ono, DE�TMENew-::':r"'''''. \�Je��A 
A� \ _1.3 t _L- \ � , . I L. i ...1...-

'I :i.l�i.n:� ;!�!ana 59103 ..... '" 
Re o Draft Environmental Statement ANG Coal Gasification Company 

Mercer County , North Dakota 

Dear Mr. Mcphail: 

The Game and Fish Department has reviewed the draft EIS on the above project. 
Following are our comments regarding the same. 

Specific Comments: 

Pages 2-67 - 2-74 One of the major weaknesses of the sections on b irds and 
mammals is the fac� that field studies were conducted from late May to mid
october. As a resul't , the migratory bird estimates , espec ially for water
fowl, are low because the majority of the migrati�n occurs prior to late May 
or after mid-october in this area. Furthermore , the importance of this area 
for wintering species is not reflected in these f'gures . 

Page 2 -70 ( 2 . 2 . 3 . 1a. Tb our knowledge there are no records of nesting sandhill 
cranes in the 49 section study . area. In fact, s ince the early 1920 ' s  there 
has been only one n�st ing record of sandhi lIs in North Dakota and that 
occured in 1973 in McHenry County . Sandh ill crane use is restricted to 
resting and feeding Juring spring and fall migration . 

Page 2-70 ( 2 . 2 . 3 . 1b) We question the reliability of the sharp-tailed grouse 
population density figure s .  The draft EIS indicates a fall population of 
6.7 birds/mi2 yet Department estimates put the � breeding population at 
over 6.0 birds/mi2 for this area. 

H. M ..... TZIER 
RUasa.L W. STUAJII'T -

OA...: HIDCOAR .... =-":.!��':'� 
WIL8UR 8ot.DT - --

II. L MOfIQAN PU .... N. CA....oN 
. .. .  _ -_ .. _ - .-. -..:: -...-""" 

We acknowledge this comment ; however , since the field study 
was designed to gain the maximum amount of information in a 
reasonable amount of t ime , it was decided to concentrate on 
breeding birds and mammals because these populations would be 
those most affected by the proposed project . 

The sentence has been changed to reflect this comment . 

A paragraph discussing these data has been added to Section 3 . 2 . 2 . 2 .  
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Likewise the breeding population of pheasants appear quite low. The draft 
EIS states a breeding population of 2 . 4  birds/mi2 , while we estimate the 
spring breeding pO�'Jlation for this area is approximately 10 hens/mi2 . 

Page 2-70 ( 2 . 2 . 3 . ��) Department population estimates for deer in northern 
Mercer County arc as follows : 

whitetails - 0. 5-l. 5/mi2 

mule deer - less than 0 . � /mi2 

Page 2-73 ( Table 2" 20) The �stimated fall populc tions for coyote and fox 
are too low. Our census results indicate coyote dens ities are approximately 
0 . 3  to 0 . S/mi2 and fox densities are 1 . 0  to 1 . 3/',i2 for this area. 

Page 2-80 ( 2 . 2 . 5 . 2) Even though ANGCGC is ·commit ted" to a detailed biological 
survey of the propo�ed route before final a lignment , this should have been 
done prior to releas ing the draft EIS . 

Page 3-22 ( 3 . l . 2 . lb) This paragraph indicates �Jat 1, 500 to 2 , 000 acres of 
land will be exposLd at any one time, yet on page 3-32 the figure is 2 , 500 
acres . Why the discrepancy? The figures should be consistant. 

Page 3-33 ( 3 . 2 . 1 . 2) The three to five year perioU given to return mined 
land to productive agricultural use may be too ortimistic. Our experience 
based on present reclamation activities is that few areas reach their full 
productivity within this span of time . . 

Page 3-36 ( 3 . 2 . l . 2b) While it is true that natur�l communities resembling 
premining conditions may never be reestablished, a productive plant 
community consisting of native species can "be es�abl ished . 

Page 3-36 ( 3 . 2 . l . 2d) Woodland habitat is critioal in this area of the state 
and every effort should be made to preserve this habitat type. The hardwood 
draws in particular are for all practical purposes impossible to reclaim 
and should not be mined. On the other woody cove� our standard recommendation 
for replacement is on a 2 : 1  basis ( 2  acres artificial for every 1 acre 
natural destroyed) . 

Paqe 3-37 ( 3 . 2 . 1 . 3) Where the water pipeline crosses native prairie or hay
land, this right of way should be reseeded to sil.ilar species to lessen the 
chances of undesirable species. invading this are� . 

Page 3-38 ( 3 . 2 . l . 5a) Again where the product pi�eline crosses rangeland, 
pastureland or hay land this right of way should b� reseeded in kind. 

Page 3-38 ( 3 . 2 . l . 5c) Approximately how many wetland basins are represented 
in the 22 miles of pipeline? 

Page 3-46 ( 3 . 2 . 2 . 6) It should be pointed out that marsh hawks nest in more 
than wolfberry thickets . It is doubtful wheth6'· this will be a limiting 
factor for them.  

See response to above comment . 

See response to above comment . 

The final alignment of the pipeline will not be made for several 
years , thus a detailed biological survey could not be included 
in the EIS . However, a general corridor study was conducted to 
provide data for the EIS. 
The 2 , 500 acres refers to land out of agricultural use; some of the 
land may have vegetative cover , but not be reclaimed enough 
for release by the PSC. 

The 3 to 5 years refers only to cropland ; about 10 years would 
be required for return to rangeland . References supporting 
these estimates have been added to the text . 

We agree with this comment and indicated so in the discussion On 
reclamation (Section 4 . 2 . 4 ) .  

We agree that native WOOdland habitat should not be mined whenever 
possible; .however , only 29 acres of scattered native woodlands would 
be disturbed by this project and it is not possible to mine around 
these scattered tracts. 

We agree with this comment and ANGCGC has agreed to reseed as 
suggested if the appropriate seed is available. 

See response to above comment . 

About 1 5 5  wetland baSins are close to the railroad ROW. 

The paragraph has been changed to reflect this comment . 
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Append ix H ( Pages 1-3) Based on our data , the estimates given for 
ind ividual species are excessively low , especi a l ly the game spec ies . 
For example, according to this report , only 30 grouse are found on 
the 12 , 500 acre min:.ng area. Our data indicates this is a high 
density sharpta i l  trea with a minimal breeding population of over 6 . 0  
sharpta i ls/mi2 • E Jsed on these data, the spring population is approxi
mately 120 birds or four times h igher than indic�ted .  When reproduction 
is calculated , thi� further expands this number_ 

Likewise , pheasant, fox , coyote , deer and antelope estimates , to 
mention a few , app�'ar to be low. We suggest more re liable data on the 
game species he presented in this report. 

General Comments 

The end result of tz.e proposed action on fish and w ildlife resources 
will likely be one c,f negative impacts. The pecmc:.nent alterat ion of 
wild l i fe habitat, t he unknowns of air and water quality and �he rapid 
influx of workers into Mercer County are certain to result in reduced 
wildlife popu latior.s and recreational opportuniti(:s . The long-term 
cumulative affects of this and other energy devei 0pment _prop0sals in 
this vicinity could result in these losses be ing of statewide 
significance. 

Perhaps one of the most d isturbing factors in this entire endeavor 
is the fact that there are absolutely ncr guarante�s that "mitigating 
measures " will be carried out . The draft EIS points out that post
mining land use will be at the discretion of the land owner and very 
' ikely the ma j ority of the grass land acres will be converted to 
cropland use. Furtherm.or"� , in the discussion on t..he plant facil ity 
and product pipeline the report indicates mitigation measures will be 
geared t...> "unnecessary habitat destruction" . 

Our posit ion is similar to the one stated on page 3-46: 

"Unless mined land is reclaimed specifically for wildlife 
values , the rerlaimed land actually provides very little 
for wildlife cC"\npared to minimal or , in some cases , no 
re�lamation. Unrecla imed or partially recla imed land from 
previous min ing operations in North Dakota often supports 
native vegetation, much of it woody , wetland areas , and 
is relat ively inaccessible to humans . Such �reas currently 
provide important winter cover and relative l:' und isturbed 
refuges for wild l i fe .  II 

we too are of the opinion that unless some areas are managed spec ifically 
for wildlife purposes , the project will result in a net loss for 
wildlife. Our recommendation is that considerati�n be given to actually 

A paragraph discussing the data presented in this letter has been 
added to Section 3 . 2 . 2 . 2 . 

See response to above comment .  

We agree with this comment and have included these impacts in 
the ErS . 

State of North Dako ta laws and regulat ions confer such descretion to 
the landowners .  

No response necessary. 



'-< r 
'" 
N 

Mr. Robert L. McPhail April 26 ,  1977 Page 4 

replacing wildlife habitat des troyed as a result of project action 
including the plant facility, mine and product pipeline. We believe 
through careful p1a�ning it would be poss ible to develop a mutually 
acceptable habita� �lan· and in turn minimize the overall impacts . 
We welcome the op��rtunity to discuss the matter further with ANGCGC 
representatives . 

Thank you. 

q��6�// L 

�s��1t w. stuart ��� 
omm 1ssioner 

RWS/jg 

ce· Public S ervice Commission 
Riverdale District Office ( Enyeart) 
District Ward�n ,  Hazen ( Burkett) 

This sugges t ion has been passed on to ANGCGC. As much as we sympathize 
with the desire to preserve wildlife habitat, we know of no legal basis 
for requiring privately owned land to be devoted to that purpose .  
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N O RT H  D A K OTA STATE PLAN N I N G  neYA'eOiLCO?y_ 1 
STATE CAPITOL- FOURTH FLOOR-BISMARCK, NORTH DAKO ;U;OO 

. +--1 7� 224·2818 . 1 2 1977 MAl l 2 � 32  AH '11 t!'A� I I N.��.......- ____ 
May 9, 1977 

'�"'O'OT," I ",C1'1)H TAU" � --.:;-; -
,,�. (0- too _ .  • 

STATE INTERG("IERNHENTAL CLEARINGHOUSE "LETTER OF G��rAf¥rrI,-"-�-= '.!':- ' 
ON PROJECT R; VIEW IN CONFOR!-IANCE WITH OHB CIRCULA.lL+�.;.A1..95 � I 

To : 
I WJU I 1 _ '  

U . S .  Depart .... nt  o f  Interior - Bureau o f  Reclamation , / "  I 1 
.� ( ID '  . -> 

STATE APPLICATION IDENTIFIER: 

Hr. Robert L. McF·.ail 
Regional Director 
U . S .  Department 0 ': Interior 
Bureau of Reclam&� lon 
P.O.  Box 255 3 
Billings , Montana 59103 

Dear Hr. McPhail : 

7 70328 7 329 t I 1--] 
Subj ect: Draft E 'vironmental Impact Statement by the Bureau of Recla

mation va ANG Coal Gasification Compa.;y ' s  proposed coal gasi
fication complex in Mercer County, North Dakota.  

This Draft EIS �as received in our of fice on March 28 , 1 9 7 7 .  

In the process o f  the A-95 review, the attached comment s  were received 
from the Attorney .;eneral ,  Regional EIS , ND Geological Survey , ND Park 
State Health Department and the ND High�ay Department . 

This document an,) attachments constitute the COQIDent of the State Inter
governmental Clearinghouse , made in compliance �ith OHB Circular No. A-
95. The ND State Intergovernmental Clearinghouse request s  the opportu
nity for complet£ re-revie� of applications for renewal or continuation 
grants or applic, tions not submitted to or actrd on by the funding 
agency �ithin on� year after the date of this letter. 

Sincerely yours , 

���:d-/t/ �.Aa./ 
Mrs . Leonard E. Banks 
Associate Planner 

LEB/ds 

Attachment 

No response necessary. 

. .  � 
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STATE CAPITOL - FOURTH FLOOR-BISMARCK, NORTH DAK01Ai ,aw5i. .. , _  .; ,; " J 7R�2ir183 25 , FH '77 

May 1 6 ,  1977 

MAY 1 3 1377 
o �Vr«mMr -,;m;;r -,;;:-;:--

'�'( Olt: OlHEI 
;.. . '10 � TAJaH � � !  

,,-,  TO':--:-_':-::r=- __ I 

Ira a � .=-��=--
STATE INTERGOVERNMENTAL CLEARINGHOUSE SUPPLEMENTARY "LETTER OF CO�N r • .  
ON PROJECT REVU.' · IN CONFORMANCE WITH OMB G?,cULAR NO . A-9�-- +------. .  

. _ L _ _  ._.L _ - -
To: U . S .  Department o f  Interior - Bureau of Reclamation ; ! 
STATE APPLICATION IDENTIFIER: :  7 703287329 

Mr. Robert L.  McPl:ail 
Regional Director 

� U . S .  Department o� Interior 

� Bureau of Reclamation 
P . O .  Box 2553 
Billings , Montana 59103 

Dear Mr. McPhail : 

. ---";. _.---: 
! 

Subj ect :  Draft Environmental Impact Statement by the Bureau of Recla
mation on ANG Coal Gasificat ion Company ' s  proposed coal gasi
fication complex in Mercer County , North Dakota . 

This Dr .. ft EIS was receive.j in our .office on March 28 , 1977.  

In the process of the A-95 review, the attached comments were received 
from the Regional EIS Office, Mr. John E .  Velehradsky , Ms . Arlene 
Wilhelm, Mr . Ted Nace and United Plainsmen Association. 

This document and attachments constitute the further comment of the 
State Intergovern�ental Clearinghouse, made in compliance with OMS (Circular No . A-95. Previous comments were received with a "Letter of 
Comment" dated May 9 ,  1977.  

, Sincerely yours, 
., :. 

"'�" 
�/ .,(II I'I t. l.j • ,/ 

Hrs. Leonard E. Banks· 
Associate Planner 

LEB/ds 

Attachments 

'.., , �, .". � ;' , j  �!/'� ,-

All of the comments attached to this letter were received previously 
in the letter from the BLM-North Dakota Regional EIS Team or during 
the public hearings in Beulah and Bismarck and are addressed in those 
sectionsw 



NDSle FORM B (9/7 1) 
FROM:. STATE INTERGOVERNME.:TAL Cl.EARINGHOUSE 

STATE PLANNING DIVISION 
STATE CAPITOL 
BISMARCK, NORT� DAKOTA 58501 

eNVIRONMENTAL I MPACT STATEMENT TO BE REV,EWED 

TO: . Allen 1 .  Olson 

Attorney Ceneral 

ISSUED DOl _ Bureau of Reclamation BY: 

PNRS NO. 
\\. ��'\ 

Date Received 

DATE: Karch 30, 1977  
NAME OF 
PROJECT: D-E1S: ANC Coal Casification Company 

The attached Environmental Impact Statement is referrE' d to your.agency for review ape! 
possible comments .  If )'P� ssp-sider it ssU6fsetery , please check the box labeled.  
-no comment . ·  Otherwise. please check one of the ofler appropriate boxe s .  Your 
cooperation is a sked in c('mpleting this memo and retUining it to the State Intergoven� 
mental Clearinghouse within 10 days from date of receipt . If no response is receive,j 
within 15 days of date of notificaticn it will be assumed you have no comment . 

'-< , CD '" 

� -n-t£ ;. ".\ _ :�, . , . ........ ,, ""', 1I\\'.ftl'l Gc. .. &�_" . off.:.... e.,.. .a .. "..  ICl.I No comment .... ��- 0 � �,� w. be; · �  .. Ih . .... &'-l·. Meeting desired with applicant 

U� -z.�. '51-,':1 I�J.C�\u i-'--'- ft. t..""_.,� w:" !tc. ...,.,. ... 1 � .... \ .... "," .. �,..:... .... . . Comments sub;mtted nerewlth . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. .. .. . .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  

1 .  SpeCific comments wh!.ch are to be attached to the review statement which will be 
submitted by the State Intergovernmental Clearingh<.>use; (Use reverse side or 
separate sheets if neces sary) 

2 .  Reasons why meetillg i s  desired with appHcant: 

RevIewer' s • • . •  . 
Signature: • & .. SU\. 2S,,) ��"\;..�.s,....,,,, Date: .... - , - ., .,  

TItle: A"" , l ..... J At.,., .. ,. .. Gr'«! rr.t - Naf .. r.J :an .... us t-.bi ... Tele: ,,:tal · in , :l.L........ 

No response necessary . 



NDSIC FORM B (9/7 1) 

FROM: STATE INTERGOVERN M ENTAL CLEARINGHOUS£ 
STATE PL�NNING DIVISION, 
STATE CAPITOL 
BISMARCK, NORTH DAKOTA 58501 

PNRS 1;0. 
"n - -� J...'\ 
Dlitc' P,:-ccived 

tNVIRONMENTIlJ. IMPACT STATEMENT TO BE REVIEWE D  

TO: Dr . Gary Johnson 

Regional E1.> 

ISSUED 
DOl _ Bureau of Redamation BY: 

NAME OF 
PR01ECT: D EIS: ANt' Goal GasiUeation Company 

DATE: Kareh 30 , 1 9 7 7  

The attached Environmental Impact Statement i s  referre :l t o  your agency for review a n d  
possible comments .  If you conSider i t  satisfactory , pl'?ase check the box labeled, 
-no comment . ·  Otherwisp., please check one of the other appropriate boxe s .  Your 
cooperation is asked in cumpleting this memo and returning it to the State Intergoven.
mental Clearinghouse wit;,in 10 days from date of receipt. If no response is receiveci 
within 15 days of date of notification it will be as sumt.d you have no comment . 

'-< I '" a-
D No comment o Meeting desired with applicant o Comments submitted herewith m �,� ,� -<..t {�� .......... � 

��.-:-: . . . . . . . . . . .  . . . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. 

1 .  SpeCific comments wh!ch are to be attached to the r�view statement which will be 
submitted by the Stat;> Intergovernmpntal r.learingh')use: (Use reverse side or 
separate sheets if r:.ec:essary) 

' � � �  � � 6 1. 1Y\  £:,.� � c.--J 
� �� x... a � "  /3:>.-� .... 

2 .  Reasons why meeting is desired with applicant: 

Date: � - If). - )  ) 
/J'lt.V-.'- 0 ..... "'�IM < I L/ �I 

See letter of comment from BLH. 



FROM: 

NDSIC FORM B (9/7 1) 
STATE It-ITERGOvtRNML.HAL CLEARINGHOUSE 
STATE PLANNING DIVISION. 
STATE CAPITOL 
BISMARCK, NORTH DAKOTA 58501 

PNRS NO. 
\\ - �d--� 
Date H<::c ( , ived 

ENVIRONMENTAL I MPACT STATEMENT TO BE REVIEWED 
TO: Mr. Erline Brost!!en 

NO Ceologi �a l Survey 

Grand Forks, ND 58201 
------------------------------

ISSUED 
BY: DOl - Bureau of Reclalll3tion 

NAME OF , 
PROJ.ECT: D EIS: AN'" Coal Gasit ication Company 

DATE: March 30, 19�7 

The attached Environment!ll impact Statement is referr'3ri to your agency for review il r.d 
possible comments .  If you consider it satisfactory, pl�ase check the box labeled,  
- n o  comment . "  Otherwise , please check one of  the o�her appropriate boxe s .  Your 
cooperation is asked in {'ompleting this memo and retl'.�ning It to the State lntergover:l,. 
mental Clearinghouse within 10  days from date of receipt. If  no response is receiv..:.d 
within 15  days of date of notificaticn it will be assumed you have no comment . 

L, I 0> ..... 
D No comment 

{!j Comments subnitted herewith 

o Meeting desired with applicant 

. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  

1 .  SpecifiC comments which are to be attached to the '-evlew statement which will be 
submitted by the Stat" Intergovernmental Clearlngrouse: (Use reverse side or 
separate sheets if cp::essary) 

Coccents are att�ched. 

2 .  Reasons why meeting is desired with applicant: 

ReViewer' s .,£? /J • ./"'1 4. ...t!.-.. 
Signature: �� cf"" ; a&.� 
Title: Geolo&ist 7 Date: Apx:il lit. 1 <'ll-

Tele: 771-2231 
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Cor.Wo.cnts on dra!"t EIS: /J:G Coal Ga:;i :icahon Company. 

Section 

1.,.,. 2 ,/herc ,·rill the S million cu . rt . pond be lo� �tcd? An 
unlined !)j t loc oted on the Be-llnh Tre!l �h could cal!ge 
polbtio:. prOc,lel.1S d:to to pcrr:€abiUt!, 01' seil and 
surf;:�e ;.�.d.�erials. 

2.1.3.1c liill the b!-ine desigr:ated 1'or deep woll injection be 
compatibl': with 1'ornat5.on fhuds and mat erials? 

3.1. 2 . 2c l!o d.ta if presented to S "Clp[lort preli .. .in�ry statement 
that �Snc pit sealing is unne�es�<ry. 

h.l.2.2 

The move:;:(·;yI:, of leachate fron b;noied a!;; and slud:;e i s  
a distir:c;� possibility. " an!' of the s::lts and tr ace 
el��nts ar e highly soluble. The abse��e of carbon�c€ous 
mater:'al ,·'hich originally retained t"e "alts a nO trace 
ele:nents I.!�y result in their l�teral Ji:O"€Lient into acl�
cent aq·..:if13rs . 

The q"a:rt.:.t.y of sludge to be disposEd c� is not given. 
I ass'�£ that it is in addition to the 90 T/hr. figure 
given for ash disposal. 

The feasibility of recovering som� of the valuaJl� or 
haz;:rduus trace ele=,e:Jts shocld be cons:'.dered . /I.S an 
example, the ppm. concentr;;t:1.oa of ura."I!. :JJJ. is lo�, but 
26.9 lbs ./�ay is a considrrable ar.�unt to dispose of 

into the .,; ned area. Ina!i::u:.ch as �he hgnite has been 
llli.ned, bur:.ed and the ura.rri.l.w. concentrat.ed in the ash, 
the cost-bEnefi� ratio 01' additional prGces 3ing to 
extract the ura.rri.un nay be economically acceptable . 

This stat( r;ent does not consider t.he po�sible ef1'ect 
of leachate !roc· buried solid waste on ground water. 

J>rellJzd.nary studies are frequently referred to but are not sup:?Ort
ed by data. 

The pond would be located in the south or southeastern portion 
of the p1antsite. The pond would contain relatively clean 
stormwater runoff and would be lined to minimize seepage. 

The brine would be compatible with fluids and materials in the 
Hinne1usa and Dakota formations . 

This was ANGCGC ' s  position based upon a Woodward-Clyde report 
dated November 14 , 1975 . The report can be made available to 
your agency upon request to ANGCGC . We, however, do not 
believe that a definite decision can be made regarding migration 
of 1eachates into adj acent aquifers based upon available data; 
ANGCGC is s till studying the problem. 

About 30 gpm of evaporator concentrate would be disposed of 
in the mine . This would be in addition to the ash. 

Recovery of the relatively small quantities of materials would 
require extensive processing which makes the concept economically 
unfeasible at this time . 

The statement assumes corrective action would be taken if leachate 
movement is detected in the monitoring wells . 

Detailed data will be provided to your agency through ANGCGC 
upon request .  

-------, 
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PAR" Sc.r\\ lA.;. ... �• 'em!"! C2:"PIA 
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.. ' ROUTE 2 BOX 139 

MA.'ffiAN. NORTII D.,\KOTA 5�55-t 
PHONE 663·9;71 

Bonnie Banks 
State Planning Division 
State Capitol 
Bismarck, ND 58505 

Dear Mrs. Banks : 

April 20 , 1977 

The following comments deal with recreation aspects of the Draft Environ

�tal Impact Statement for ANG ' s  proposed �sifjs_��on plant, prepared by L�e 
Bureau of Recla"Tlat ion .. In Septe.t:lber , 197 5 ,  I commet'ted on a dl:aft environ�ental 
report . ·for the project (letter attached) . In Octobe" , 197 6 ,  ",e co:nmented again 'I on the preliminary D. E. '; . (letter attached) . Several concern" were raised in 

� both letters and were not addressed adequately in this draft E . I . S .  In genera l , 
I ·find the socio-economi_c sections of this report need strengthening. 

Indoor recreation i s  still �main co�cern .  Tole social impact of addec 
population would be leso:.ened if indoor recreation fa·,;ilities and programs we.re 
adequate . As the E . I . S .  states on page 3-7 3 - Privat.e entrepreneurs would l ikely 
fill some demands .  Publicly funded facilities and �rogr��s are the major co�cern, 
howev�r . ANG inventoried indoor facilities near the proposed site in 197 6 .  
Although a list of facilities would not b e  necessary ±n 'the E . I . S . , a general 
evaluation of how well they now meet c���ty neede should be made. How crowded 
are these facilities? Are towns planning to expand . their facilities or progr��s? 

A few telephone calls would give authors a more accUrate picture of indoor 
recreation needs . 

After school and SU'nmer use of school gymnasiums should be inves tigated , and 
sU9gested as a �iti9ating measure. A d iscussion uf needs for public libraries 
"'as also missing from the three drafts, a.-.d should ):.e included in the final E . l . � . 
Adequate library facilities and books would also mit igate social and recreation 
impacts. Both of these suggestions have been previc. lsly offered. 

The impact of added people on public bunting la�ds was not discussed. As 
stated in my October, 1976 B . L .M .  le tter -Game and Fish Department personnel 
anticipate upland game hunting would be �ost a ffected by the project through 
habitat loss and by incr�ased hunting p£essur e .  A t  Sakakawea ,  walleye fishing 
is improving while northern pike fishing is declining due to habitat loss . "  !-:an
days of outdoor recreation is available for the last few years for Hille Ga�e 
Management Area (nearest the project) . 1974 f igures are found on page 2 of the 

_ October , 1976 letter. 

The attached letters refered to the Woodward-Clyde Report ,  and 
a preliminary draft of the DES that were circulated to other 
agencies to define areas of concern.  The comments received were 
incorporated as much as possible, and the remainder of the 
original comments are not applicable to the DES and are not 
included . 

The discussion in Section 2 . 3 . 3  points out that private (including 
indoor) recreation facilities are limited ; this would indicate 
that they are overcrowded. Impacts to indoor recreation facilities 

were discussed in Section 3 . 3 . 2 . 7 .  The towns would like t o  expand 
indoor recreation programs and facilities, but financing is a 
p roblem in view of all the other coal-related demands . We believe 
many impac ts on indoor recreation in rural communities are self
evident and lengthy discussions are not required . 

The use of school gymnasiums would help alleviate impacts but would not 
be "mitigation" provided by ANGCGC. Libraries were considered education 
needs and the discussion of education impacts and needs includes libraries . 

The impact of added people on public hunting lands was discussed 
on page 3-46 of the DES ; the effects of habitat loss on wildlife 
was discussed in Section 3 . 2 . 2 . 6 .  The proposed project would 
not affec t northern pike habita t .  The effect uf increased 
population on the Hille Game Management Area was discussed on 
page 3-73 of the DES . 



' .  Needs f6i· recreation facilities (page 3-74) were calculated using 'niin imu.." 
standards establ ished by our agency in 197 0 .  Thi5 me thod is a co�on , easy onr , 

but has m�ny shor tcomings . We hope , in the Regional £ . 1 . 5 . , to describe a 
better method for cal�ulating these needs . 

. 

I hope these suggestions and those in the at ta�hed letters are help f u l .  

" ••••• ' y  Y '"·· , � 
��,.���'" 

Recreation l'c,anner/Analyst 
State Parks , Recreation Department , 
Reqi'onal £nvj ronmental Impact Stater.lent 

XFT/kmm 
Enclosures 

c... I '" o 

No response necessary . 



NDSIC FORM B (9/71) PNRS N O .  

\ 1 · ) )..' 
FROM: STATE lNTERGOVEP.N M ':NTAL CLEARINGHOUSE 

STATE PLr..NNING DIVISION 
D.:Jte R�ceived 

TO: 

STATE CAPITOL 
BISMARCK, NORTH DAKOTA 58501 
ENVIRO N MENTAL I M PACT STATE MENT T O  B E  RfVIEWED 

W I LLI S VAN t � U V � LE N  

S T A T E  t l l' A L l H ClE ."> A R 1 '< EhIT 

ST AT E C AP I TUL 
tU S'I A I-l C K  

66::: 

NO 585 0 5  

ISSUED 
BY: 001 - Bureau of Reclama t i on 

NAME OF 

DATE: March 30 , 1 9 7 7  

D Ers :  Iu'lc: Coal Gasif ication Company 
PRO]BCT: 

c... 
t 
� The attached EnvironmemaI Impact Statement i s  referre d to your agency for review c 'ld 

possible comment s .  If yuu consider it sati sfactory, pL3a se check the box la!:;ele d ,  
" n o  comment . " Otherw i s e ,  please check one of t h e  ether appropriate boxe s ,  Your 
cooperat ion is a sked in ,:ompleting this memo and ret'.n ning it to the State I ntergovE- ·n
mental Clearinghouse within 10 days from date of recp.i p t .  I f  no response is receiv.'d 
within IS day s of date of notification it will be a s s umed you have no comme nt . 

o No comment o Meeting de sired with applic1mt 
;xi t.:..J Comments sULmitted herewith 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .  

1 .  SpeCific comments which are to be attached to the !"eview statement which will be 
submitted by the Stat:) I ntergovernmental Clearing ! touse: (Use reverse side or 
separate sheets if r.c-ce s s ary) 

(See atta�hed sheets ) 

2 .  Rea sons why meeting is desired with applicant: 

ReViewer'� � � � 
Signature: � �'4 IAAM �.., 
Title: _ Chie f ,  Environmental Control , 

Date: Aoril 2 7 «  1.. 9 7 7  

Tele: 2 2 4 - 2 3 7 1  

840. 
415 

Gene A. �r1at1antlOll. P .E. 
Division of Environment.l Eaginur1l18 
Horth Dakota State Dep.rl:llle1lt of Health 
1200 Mi.8o�ri Avenue 
B1smarck. hOrth Dakot. '8501 
ne.r Hr. �r1attanson: 

J Ut 1 :9"1'/-

'l'b1Ulk you fr'rr your c-..euta on the ANG Oosl G .. 1fic.tion CoIlIpCIY 
Draft Envirc nmental Statement . A. I13ree<1 .luring your recent 
telephone c"nversation with Hr. Crasa of "7 auff. va are eDcl08ing 
a copy of ANG ' .  reBp01l888 to your cOlllll .... ta. In addition, your 
cOlmlents as :>rov1.ded through the BLK-North Dakota Regional BIB team. 
as well .. t!le .pproprute reap0D8e •• v11 1 ba 1Deluded in the final 
at.t_nt. 

If you heve Ml1 questions regarding th1.s matCer, pleue cont.cC 
Dem Loom1.s or Pred Crue .t (406) 657-6605. 

I!Dclo.ura ' bC: @ 

Sincerely )'?Un. 

DE;NNIS E. SCHROEDER 

uJ J8IIl .. A. Rawling. V Regional S''Perv1.sor 
Div1aioa of W.ter md Land 

The COMMents refered to in the third sentence were nearly identical 
'with the comments submit ted directly by the Department of Health. 

;<Ii 
, l;��t� ,,:.F �'::f . J 



NDSIC rOf{r.;� r .... :i9/71) PNRS NO. 

'FROM: STATE INTERGOVCRN M'.NT,'\L CLEARIr-rGHOUSE 
-n - :, )  .. � 
D<llc Hecc!ived 

STATE PLJ\NNlNG DIViSiON . 
STATE CAPITOL 
BISr..1ARCK, NORTH DAKOTA 58501 
ENVIRON MENTAL I M PACT STATn-·IENT TO BE REVIEWED 

TO: Mr . Robert�B�r�a�d�J �eLY __________________________________ __ 

NO Highyay Department 

ISSUED 
BY: DOl - Bureau of Reclamation 

NAME or 
DATE: �\arch 30 , 1 9 7 7  

PROJFCT: 

�-

D ElS:  ASr. Coal Gasification Cocpany 

� The attached Envlronmel'!al lmpact Statement is referr ed to your agency for review a hd 
'" possible comments .  If you consider it sati sfactory , r- Iease check the box labeled ,  

- no comment . "  OtheIWhe, please check one of the ot fJer appropriate boxes . Your 
cooperation i s  asked in completing thi s memo and returning It to the State Intergovern
mental Clearinghouse wj�hin 10 days from date of receipt . If no respon s e  is receiv� d 
within 1 5  days of date of notification it will be assun.sd you have no comment . 

o No comment 

� Comment s sutmitted herewith 

o Meeting desired with applicant 

. . . . . . . . . . . .. .. .. .. .. .. .. .. .. ..  - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .. 

1 .  SpeCific comments which are to be attached to the review statement whIch will be 
submitted by the State Intergovernmental Clearingl:ouse: (U se reverse side or 
separate sheets if r.ecessary) 

See Attaclrrents 

2 .  Reasons why meeting is desired with applicant: 

"'I�"', df, (. � 
Signature: v� �:U 

R.E. oy
-

Title: Olic.f Engin 
Date: ' May 2 ,  1977 

Tele: 224-2584 

� 
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NORTH tw<CTl'A srl\'J'E HIGIMAY DEPARlNENT 

O;:mrents 'on Bureau of Fcclcuroation 

Draft EIS nA� COal Gasification Canpanyn 

1\pril 28, 1977 

'!be statem:>nt gives only a cursory refer"nce to inpacts on state 

and local road systems in Section 1.5.2,  1 . 5. � . 1  and 3 . 3 . 2 . 6 .  The 

report does nen� ion access to the plant site Nil also to the pipeline 

c:cnstruction are •• s. 

Historically in s:imilar situations of industrial plant construction 
a very large per·-:entage of the construction Ir.lterials are delivered by 

truck an the higl:.ay SYStelTlS rather than by Tail .  

In this entire area tl.a local roads or h idges are not constructed 
in a nanner or t::> a standard that will carry this expected increased 

traffic volurre C'r increased truck ... 'eights. 

'!be staterre .... t st-ould include enough of an in-<3epth study of the 

existin;J road sy.;tems and projected traffic v::>lurres roth in light 

vehicles and heavy trucks, the construction ar.d rraintenance needs and 

the resultant �sts should be included. It is certain that any such 

stu3y would disprove the accw;acy of the staterrent "it :.5 not likely 

that the increase- in local traffic IHOUld requu:e additional funds for 

public highway construction and rraintenance . "  The study shalld include 

the highway user costs of all routes that migl-.t: be closed or lengthened 

such as the indirection that would be involVed in the relocation of County 
Jt:)ad 13 throogh ;;he plant site. 

Using the Snake Creek anbanknent as the location of the Great I..akcs 
Transmissipn Ure is of great concern fran a >afety standpoint. 

PJ.aoement of the pipeline beboleen the railroad and highway will 

require closing t= lanes of traffic an u.s. tl3 during construction. 

'nle pipeline will be very close to the shculder of the roadl,-ay . If the 
pipeline sho.lld explode or rupture there wtJUld be the possibility of 

serioos effects .:>0 public safety. 

we have previously ocm:ented on I:':nviro:llrental Impact Staterents for 

both the COal ex,sification Plant and Transmissian PiPeline, copies of our 

caments'on the Frevious statenents are attached. 

Sect ion 3 . 3 . 2 . 6  described increased traffic , the need to resurface 
existing roads, and destruction of secondary roads. 

As discussed on pages 1-67 and 3-71 of the DES , present estbnates 
indicate that about 90 percent of the construction materials 
would be brought in by rail. 

See response to above comment . 

The "In-House Planning Overview Report" prepared by the North Dakota 
State Highway Department included traffic data for the proposed 
gasification plant and powerp lant provided by ANGCGC. Conclus ions in 
Section 3 . 3 . 2 . 6  were drawn partially from that report which is cited 
in the bibliography. 

We do not believe there is a significant hazard , but it is discussed 
in Section 3 . 3 . 2 . 3 .  

The attachments referred to copies o f  the Woodward-Clyde Report , 
and a preliminary draft of the DES that were circulated to other 
agencies to define areas of concern . The comments received were 
incorporated as much as possible , and the remainder of the original 
comments are not applicable to the DES , thus the attachments are 
not included . 

----" 



,,,Otl.ENTAL As �:01 SEs 

'to" 
""" 

0+ 
�'" 

i 
",6 

ct'_ 316 Nonh Fifth Street. Room 521 :"BismarCk. North Dakota 5850� 

c.... I '" .,.. 

Mr .  Robert L. MCPhai l  
Regional Director 
Bureau of Land l-lanagement 
P . O .  Box 2 5 5 3  
Billings , Montana 5 9 1 0 3  

Dear Mr .  MCPha i l :  

Telephone (701)-224.3700 - • -

r ·  . . .  : �' 1371 
A. WIIII.no JOhn.on"p!!.!!cIP1, 

:��Jfll: "=-- '�"'"'� � L:: 
May 1 7 -'·>1:977' lillON U,/(L.Oi. � --:::::_ •• �?riC��-_. _ _  -� :1k'? !;i�'_ 

"'--"-.1 _____ . .  _ � .  

I wish to .nake the fol lowing concerns a part o f  the 
record in order that these be appropr iat3ly addres sed by those 
respons ible for the final environmental impact statement on 
the ANG Coal Ga o;ification pro ject. 

I have examined the table included in Section 2 . 1 . 4 . 5 , 
the 1 9 7 5  land use within Mercer County . The North Dakota 
Regional Environmental Assessment Program has j us t  completed 
a computer categorization of land cover cf the entire state , 
usIng LANDSAT imagery . The land cover acres for Mercer County 
do not agree with those inc l uded in the 1ra ft impact s tatement. .. - ._ 
Whi l e  there are some as sumptions in the REAP data , there i s  

-

no explanation for the approximately 40 -percent fewer acres o f  
water reported by the NDSU source . Th i s  is one category which 
is most accurately asses sed through the LANDSAT technique .
Adding another more than 1 0 , 0 0 0  acres of wetlands (present in 
1 9 7 5 )  merely compounds the error . What I suggest i s  that the 
NDSU source be �uestioned further or that the new REAP data be 
submitted . 

The second point I wish to make con"erns -the evaluation 
of hi storical and archaeological s i tes . REAP now has the most 
current identifi cation and documentation of such sites in 
North Dakota and examination of the records in our files indi
cates additiona l _ site s  not shown on the n,ap on page 2 - 9 8 . In 
addition ,  the draft statement neglects fossil s ites complete l y ;  
REAP also h a s  the most complete l i s t  of these s ites . Whereas 
the State Hi storical Society has approx im:ltely five such s i te s  
for North Dakota , REAP h a s  now compiled 1 , 2 2 5  paleontological 
site s .  It is urged that reference be made to th i s  new informa
tion and that consideration of the possi ble impact of the 
project on these s ites be included. 

A rronr .... ft' ,,, .. NArth n ... " •• 1 _  ........ ,.._.ft .... " 

I 

We realize that different methods of gathering land use statistics 
will come up with somewhat different data ; wetlsnds would be 
the most vsriable statistic depending on the weather prior to 
data gathering . However, differences in lsnd use dsta for Mercer 
County as a whole would not change the impsct analysis as use of 
land to be disturbed by the proposed project was based on 
on-site surveys of the various aress . 

As mentioned in Section 2 . 4 . 3 ,  ANGCGC and Great Lakes have made 
commitments to conduct detailed surveys of the areas af fected by 
their project before any actusl disturbance takes place . These 
surveys will be reviewed by the North Dakota Historic Preservation 
Officer . ANGCGC contscted REAP and found that no psleontological 
sites were known at the plant-mine site ; Great Lakes will make 
the same inquiry regarding the product pipeline once the final 
alignment is set (Great Lakes , August 19, 1977) . 



c.... 
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Mr .  Robert L. McPhaif - 2- May 13 ,  19i7 

If REAP can be of any a s s i stance , please calI on us . 

JRR : amb  
cc : Dr . A .  Wi l l iam Johnson 

Ms . Bonnie Banks 

Very truly your s ,  tJl-�· 1i� 
John r:. Re id , Ph . D .  
Associate D i rector 

No response necessary. 
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Bureau of Recl amation 
Attention :  Code 415 
P .O .  Box 2553 
Bi l l i ngs,  Montana 59103 

Re :  Revi ew comments on : nANG Coa l Gas i fication Company , North Dakota 
Project, Draft Envi ronmental Impact Statement,"  U . S. B . R . , March 1 7 ,  
1977 • 

Dear Si rs : 

The State Histori c Preservation Office of North Dakota has revi ewed the 
above referenced document and offers tbe fol l owing comments : 

Page 2-96 :  

Page 2-97:  
I tem: 1 

Item 2 :  

Item 3 :  

Si nce the i ssuance o f  the document cul tural resources surveys 
have been contracted and partial ly compl eted ; the plant s i te ,  
water pi pel i ne ,  rai l way spur and mi ning areas have been sur
veyed and al l were found to contain  a rcheological resources . 
The product pi pel ine survey is in an i ni tial  stage of work . 
The product pi pel ine  projected route wi l l  cross several s i tes 
with ei ther National Regi ster of Hi stori c Pl aces potenti al 
or nomi nations i n  process .  

Since the issuance o f  the document :  
Mi tigation o f  one s ite has been compl eted; testing and eval uation 
of the remaining two cul tural resources s ites in the area a re 
under contract and in process .  

The intensi ve fie l d  survey o f  the mine areas has been compl eted ; 
the raw data i s  now avai labl e ,  the report i s  to be compl eted i n  
the near future ; mi ne areas I ,  2 ,  3 &' 4 have been i ncl uded i n  
the survey project under contract with ANG and Basi n El ectri c .  

The water pi pel i ne and rai lway spur routes have been surveyed 
and wi l l  be i ncl uded in the fi nal survey report. 

The cul tural resources surveys compl eted to date identi fied 140 archeo l ogical 
and histo ric  si tes i n  the pl ant, mine , water pi pel ine and ra i lway spur area s .  
The majori ty of the identi fied si tes are ci rcular stone al i gnment s ites (tipi 

Much of the data provided in this letter concerns developments after the 
draft statement was issued and after the cutoff date for the data base 
used in the FES (September I ,  1 97 7 ) . However ,  we have included as much 
of the data in the final statement as possible . As discussed on pages 2-96 
and 2-97 , work is continuing on surveying and mitigating losses �o 
cultural resources in conjunction with the North Dakota Historical 
Society and it was not possible to include all the more recent data in 
the final statement. An independent consulting firm is under contract 
to provide an archeological survey of the product pipeline route ,  and 
the State Historical Society (SHS) will be consulted for evaluation and 
mitigat ion of impacts to all sites , including potential and existing 
National Register sites . In consultation with the SHS, it was agreed 
that the several years before pipeline construction allows adequate time 
for the FPC to afford the Advisory Council on Historic Preservation an 
opportunity to comment on impacts to National Register sites and on the 
proposed mitigation measures. The Bureau of Reclamation has called the 
attention of the FPC to the fact that consultation with the Advisory 
Council will be required when pipeline construction details are f irmed 
up . 
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rings } .  The turtl e effi gy reported in the 1974 survey is of questionabl e 
val i di ty; the Voegl e Petroglyph is outside the project area and had been 
sto l en pri or to the 1976 fi eld  project .  

Page 2-99 . Tabl e 2-39 : Corrections and addi tions 
_ line 1 :  Add 32ME2; the s i te i ncl udes two historic forts . one vi l l age 

s i te and an I ndian Cemetary .  I t  i s  a "State Historic Si te . "  

line 3 :  Add Connel l y  S ite 

l i ne 6-7 :  Both the Blasky and Fordvi l l e  mound groups are presently 
consi dered to be part of one s i te complex (the correct name 
i s  "Fordvi l l e  Mound Group" ) .  Thi s  s i te has a high research 
potential  and is currently bei ng nomi nated to the Nati onal 
Regi ster of Historic Pl aces . Site Number: 32WA1 . 

li nes B . 9 . 10 . 1 1 . 12 . 17 & 1B:  Al l of these si tes have a medi um  to high 
research potential . 

l ine 10 :  Add 32ME4 ; the correct name i s  "Al deri n Creek Si te . "  

li nes 1 3  & 14 :  32MEB and  32ME9 are several mi l es away from the project 
a rea ; they wi l l  not be affected by the project and shoul d be 
del eted from this l i sting.  Both sti l l  exi st in part. 

lines 15 . 16. 19.21 .22 .23 and 24 : We presume that numbers and eval uati ons 
woul d be ava i l abl e for these si tes i f  l ocational data I�ere pro· 
vi ded to thi s offi ce . 

line 20: No such s i te exi sts ; thi s is consi dered to be part of the 
Fordvi l l e  Mound GrouP . 32WA1 . 

Page 2- 100. paragraph 3 :  
Fordvil l e  and Blasky are consi dered to be one s i te;  see 
Table 2-39 comments.  

Page 3-7B . section 3 . 4 . 2 .  paragraph 1 :  
Documentation for the suggestion that B si tes l ocated wi l l  not 
be affected in a major manner shoul d be gi ven ; does thi s imply 
that areas wi l l  be acti vely protected 'from major and anci l l ary 
faci l i ty construction and use? The plant colony mentioned here 
( l i ne 5) is not relevant to thi s secti on . li nes 6-7 :  140 cul 
tural resources s i tes are now known to exist in the pl ant-mi ne 
area.  

This information has been added t o  Table 2-3 9 .  

This site has been added t o  Table 2-39. 

These corrections have been added to Table 2-39. 

Table 2-39 has been corrected. 

Table 2-39 has been corrected. 

These sites were deleted from Table 2-39. 

Locational data has been provided to the State Historical Society by 
ANGCGC but are not included in the final statement because the cutoff 
date for data in the EIS was September 1. 197 7 .  

The site has ,been deleted. 

The paragraph has been corrected. 

The paragraph (page 3-79) has been revised to clarify that the eight 

sites may be disturbed; however .  the degree of disturbance is not known 

at this time . The unique plant community may be considered a cultural 

resource in line with the National Heritage Program currently under 

study. 

j 
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Page 3-78. section 3 . 4 . 2 .  paragraph 2. l i nes 6-8: 
There is no evi dence to support the contention that these si tes 
do not continue to exist in the rai l way ri ght-of-way. Some of 
the features associated wi th P la ins Vi l l age tradi tion si tes 
have been recorded to a depth of more than 10 feet.  Li nes 11-
13:  I f  the pi pel i ne fol l ows the rai l way ri ght-of-way through the 
Fort Clark State Hi stori c S i te complex.  buri a l s  wi l l  al most 
certainly be disturbed . 

Page 3-79 . section 3 . 6 :  
No mention i s  made o f  i ndi rect adverse impact o n  cul tural 
resource s i tes .  Such impacts as vandal i sm resul ting from 
i ncreased awareness and acti vity i n  the a rea shou l d  be con
si dered. 

Thank you for your consi deration of these comments . 

�sp��Nu-�1 
State Hi storic Preservation Offi cer 

( North Dakota ) 

CLD/je 

Sincerely.  (1�.t!)4 
C . L .  Di l l  
Survey Archeo l ogist 

This sentence refers to surface sites. The discussion in Section 4 . 4 . 2  
points out that if any underground artifacts are discovered . work will 
be halted and the State Historic Preservation Officer notified . 
Lines 11-13 point out that burials may be disturbed . If burials are 
unearthed the pipeline could be rerouted slightly to avoid the site. 

This impact has been added to page 3-80 of the FES . 
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Regional Director , Attention: 415 
Upper Missouri Region 
Bureau of Recl .mation 
P.O.  Box 2553 
Billings, Montdna 59103 

Dear Gentlemen ' 

RE: ANG Coal Gasi fication Company 
North Dakota Prcject 

In reviewing t�is project I find no reference to possible 
impacts that tne gas pipeline may have on cultural resources 
in Marshall County, Minnesota,  or to our letter of Nov�mber 3 
outlining our concerns and recommendations. I have attached 
a copy of this letter for your information. I see no reason 
to change our comment . 

GlS/fr 
Enc l .  

Sincerely, � 
a0Ji; 
Charles W. SkriefL 
Environmental As, sment Officer 

'/; j 

A diacussion of impacts to cultural resources in Harshall County, 
Minnesota, was made on page 3-78 of the DES . It was in response 
to your letter of November 3 that we elicited a commitment from 
Great Lakes to conduct a detailed survey of the entire pipeline 
route , including that portion of the route in Harshall County, 
Minnesota , before construction. 

J 
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3 November 1976 
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'---" k.!! '" 4/�_h� .. i V  
Mr .  James M. Verzuh 
Regional Director 
United States De�artment of the Interior 
Bureau of Reclamation 

� /)A-i�� II, 
,,- ----1-- -

Upper Mi s s ouri - Kegion 
P.O. Box 2553 
Billings , Montana 59103 

Dear Mr. Verzuh: 

� 

(.r�:,/ loJ· j 
," , ,. ,,1 

� //A " 

-,',- ,, 7 

/".K, ":;' 

RE :  Great Lakes Gas Transmi s s ion Company 
Marshall Coun.y 

The proposed pipeline will have no effect on any known archaeological 
site (either historic or prehistoric) in the State of Minnesota. 
Furthermore, we do not feel that there are any historic archaeol ogical 
sites in the pipeline right-of-way which might as yet be unknown. 

The only systematic archaeological survey conducted in Marshall County 
of whiCh we are aware was a shoreline survey of the Snake River . The 
survey was conducted for the Corps of Engineers by Dr .  Richard Lane , 
St.  Cloud State University. This covered a strip of land about SO 
feet wide on either side of the main channel .  

Lane � survey doe6 not enlighten u s  a s  to the possible distribution 
of prehi storic sites in Marshall County but it is interesting in 
that "of the 30 sites or "activity area/zones" >'ound , only two had 
been previously recorded , a fac t which clearly documents " thc 
inadequacy

' 
of our current re,cords regarding prp.niatoric archaeological 

sites (at least in Marshall County) . The fact that the pipeline 
will not affect known sites in Marshall county, therefore, means 
little at this po�nt . 

It is my understanding that the Great Lakes Transmi ssion Company 
has agreed to halt construction should prehistoric or historic 
archaeological sites be encountered and t o  notify the State Historic 
Preservation Officer. This is laudab le, but we question the ability 
of construction personnel to identify archaecl ogical sites. There
fore we feel that a better means of identification would be to con
duct an archaeological survey prior to the co�ncement of con
struction. 

'. 

Great Lakes has agreed to conduct a survey . (See reference on 
page 2-96 of the DES to Great Lakes ' letter dated November 1 1 ,  1976) . 
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Mr. James K. Venuh 2 3 November 1976 

This office does not feel that the entire route need be examined. 
Experience up to this point suggests that most prehistoric sites 
in the midwest .re aS$ociated with permanent bodies of wat er , 
extinct or exta-.t. Few sites lie more than 1000 feet from the edge 
of a body of waLer. In Marshall County, areas where prehistoric 
sites are likel; to be found include areas ad j -.cent to extant creeks 
and river s ,  and beach features associated with glacial Lake Agassiz. 
We feel that at least the following portions oi pip�line route should 
be examined: 

Section Twp . R 
1 154 50 Stream crossing 
6 154 49 Snake R�ver crossing 
I, 2, 3 154 48 Pipeline passes near Snake River 
33 155 47 Snake�iver crossing 
14, IS, 21 , 22 155 46 Stream �nd River crossings 
20, 21 , 27, 28 155 45 Snake F.iver crossing, glacial 

lake 2 each ridges 
31, 32 155 44 Glacial lake �eachcs and back 

8W/IIIl['S 

We are not precisely certain of the route of the last several miles 
of the pipeline - - however , it would appear that at least one more 
set of beach ridbes should be investigated to the east of the last 
location. 

We also note that most of the pipeline will be placed within the 
existing railroad righ�-of-vay . There is a very good chance that 
prehistoric arch�eological sites that were cro�sed by the railroad 
may a�ready be so thoroughly disturbed that t�e pipeline construction 
will have little additional impact, obviating the need for mitiga
tion, and , perhaps also the need for a survey. These decisions 
should be made by a qualified archaeologist on:y after visual 
inspection of the area. 

There are no sites of historic or architecturaL significance on 
or eligible to the National Register in the project area. 

Thank you for your attention to cultural resources in your planning 
process . 

�s/fr 

ElS B26l 

"(A 
Charles W. Skri 

-----lIIII 
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Regional Director, ;\ttn : 415 
Upper Mi ssouri Regi onal Office 
Bureau of Recl amatiGn 
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P.  O .  Box 2553 
Bi 1 1  ings,  I·lontana 'i9103 "''''-'"TZ;Z - ,- - ' -�:�L� 

t-l---: __ .:..' 
�J 

---'--_1.. _ _  : Dear Sir:  

We have briefly rev'ewed the d ;'aft ElS  on  the AN.; Coal Gas i fi cation 
Compl ex i n  r-1ercer County, North Dakota. 

The draft statement appears sui tabl e .  However, ' I'! urge that stud ies 
of the l ong-term eff'ects of pl ant emi ss ions on tto: human envi ronment 
be compl eted before construction is authori zed . We are pa l'ticul arly 
concerned about fa l � out of tox ic  meta l s  and the h1rmful effects of 
synergi st ic  gaseous byproducts . To answer these questions , l aboratory 
experiments wi th sma l l -sca l e  Lurgi pressure gas i fi ers using North 
Dakota l i gnite sho�l d  be considered. 

Addi tional pl ants of this typf' have been proposed for weste,'n Horth 
Dakota . Therefore �e feel that a dangerous poten cial  for cumulat ive 
adverse impact� exi Hs . Unti l 'the companies reve�l thei r  l ong- term 
pl ans for gasi fi cation pl ants and oth�r energy- rel ated faci l i ti e s ,  a 
single impact s tater,:ent on a s i ng l e  faci l i ty wi l l  not ful fi l l  the 
pub 1 f  c need . 

Sincerely yours , 

��/M:Z.:;;".L 
'Haroid Kantrud 
Presi dent 

We agree that long-term studies are desirable ; � believe they 
are more properly the responsibility of the national health 
agencies , EPA , or ERDA. It has been suggested to ANG that they 
monitor human health in the area OVer the long term. 

We agree with this comment ; as mentioned in Section 1 . 4 . 2 ,  
the BLK-North Dakota Regional EIS will consider the cumulative 
impacts of all proposed energy-related facilities in the area. 

., 
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215 South Cascade Street Otter Tail Fergus foils. Min""",!, 56537 

Regional Director 
Upper Missouri Region 
Bureau of Reclamation 
P. O. Box 2553 
Billings , HT 59 103 

Attention: 415 

Gentlemen: 

POWER COMPANY 
Phone 21 8·736-54 1 1  

May 1 6 ,  1 9 7 7  

Subject : 

�,;r\·i' .'. � ;-/  
; r.::�t:( �.tn!'�"'''I;:::r --." ��.�� �:i::;.��t· 

.�;�.� . I 
. 
i 

l---r---L __ �-

ANG roal Gasification Company 
Draft EIS 

The subject draft EIS was made available to the public on 
March 1 7 ,  197 7 ,  with a 45 day comment period . Although it appears 
that the comment per iod has now expired , we wish to attempt to correct 
some figures which �ere j us t  brought to our attention . 

We refer ,"ow to Table 3-38 on Page 3-80 of the draft EIS , 
and specifically to the figure of 1 2 , 000 pounds per hour of �02 emit ted 
from two 440 MW unitc, of the Coyote Station. According to Footnote 1 
this emission represents 1 . 32 pounds of NO� per HK3TU of coal consumed . 

Eviden t ly the emission rate was based on some information 
the Coyote Project had developed quite some time ago . The earlier 
calculation for NOx �mission was based on an NOx concentration of 750 ppm 
in the combustion gases . Later investigation conducted at a similar 
440 MW cyclone-fired unit at the Big Stone Power Plant determined that 
NOx was actually sbc ut 450 ppm. Therefore , subseq.!ent calculations 
for pur own impact assessment were based - on 500 ppm to allow for a 
reasonable safety factor . This, then, results in a revised emission 
rate of 3 , 9 10 pound3 per hour of NOx for Unit #1 of the Coyote Station. 

I t  se�s q'Jite probable that regulations limiting emission 
of NOx from lignite loilers will become effective prior to the cons truction 
of Coyote Unit 12 . Thus , i t  seems logical to assume that NOx emitted 
per hour from the second unit will certainly be somewhat les s .  than from 
the first. However ,  even if it is the same , the t�tal emission for 
both units should be not more than 7 ,820

·
pounds per hour of NO , not 

the 12,000 pounds per hour quoted in Table· 3-28. 
x 

OBJ :V!I:cklt 
CC: Mr .  Gene Christianson 

HD Dept .  of Health 

Project Manager 

Ho response necessary . 

The updated data have been included ; however, the coal used at 
the Big Stone powerplant is not from the South Beulah mine which 
would supply the Coyote project . Since the nitrogen content of 
coal varies from mine to mine and since the nitrogen content in 
large part determines the NOx concentrations in the combustion 
gases , the updated data must only be considered tentative . 

See above comment . 

........ 
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Department of the Interior 
Bureau of Recl amat i on 
Upper Mi ssouri Region 
P.  O.  Box 2553 
Bi l l i ngs , Montana 59103 

Attn : Mr. Dean Lvomis 

O �! !  W O O �) VJ ;. ;. q . r . •  ' , �. : �  ; i !  1·:, ltPLvN!!O!r�-;,� � 
'/ r ": -:-�H�I 

May 1 8 ,  1 977 .; .'" , ., eN Te';;;:': ,-:;;-_ I ,  " . r.--.. ,� _ _ ,.:_ , ___ _ _  . f 11-,),- i --- - - , ---':JU-.!!..---____ ' . .  ___ _  _ 
, ! .  ;;j1-)' r7��74 , . 

------ ,-- -- -. C=-� -

Re ; Comments Qn the Draft Envircnmenta1 Statement 

Dear Mr. Loomi s :  

Attache� are our comments on the Draft Envi ronmental Impact 

Statement, ANG Coal Gas i fication Company .. North Dakota Project 

(DES 77-1 1 ) .  We WJu 1d  appreci ate the opportunity to provide add it ional 

comments , if necessary ,  duri ng the process of final iz ing the draft. 

If you have a ny questi ons concerni ng ei ther our comments or 

the questi ons raiseJ during the hearing s ,  'please i nform. 

GNW:jcs 
attachment 

Yours ver�' truly,  

� lJ uJ� 
Gary N. li'ei nreich 
Envi ronmerta1 Coord inator 
Synthetic :=ue 1 s  

� 



DRAFT ENV I RONMENTAL I MPACT STATEMENT 
NORTH DAKOTA PROJECT 

COMMENTS ON DRAFT BY ANG COAL GAS I F ICATION COMPANY 

� 
1 - 1 2  Add t o  Paragraph 4 - NGPC has subsequently joi ned ANGCG a s  � 

'-< I 

co-owner of the Mercer County gas i fi cati on project.  

1 - 1 8  Paragraph I; - The coal gasi fication pl ant requires approximately 

27 ,000 ton� of l i gn i te per annual average day . 

1 - 20 Paragraph "I . l i ne 7 - Add after ANGCGC : The l ocation of 

federa l ly (,wned coal \ihi ch has been nomi nated for use on thi s 

project under the BlM ' s  EMARS system is shown on page 8-1 0 .  

1-29 Paragraph ! - The conctruction camp wi l l  house approximately 20 

percent of the annual work force p l us se2sona1 peaks .  

1 - 44 Replace F i \j'Jre 1 - 1 6  (Water Ba l ance) �Ii th revi sed and updated 

fi gure to �e suppl ied under a separate c�ver. 

;; 1 - 47  Paragraph � - Al though the fi nal des i gn of  the retent i on ponds 

are sti l l  to be determined through meeti ngs with the State 

VI 

1-47 

1-47 

Hea l th Dep�rtment and State Water Commi s � ion , the current s i z i ng 

of the contaminated \iater pond i s  570 , 000 cub i c  feet , not 5 

mi l l ion cub�c feet as stated . 

Paragraph 3 ,  l ast sentence - The clarifier overfl ow wou l d  be 

sent to the process water cool i ng tower,  not to the deep wel l as 

s tated . 

Paragraph 4 - Stormwater runoff from clean areas . . . .  wou l d  be 

col l ected ir. oper di tches and cul verts , routed through a 3 , 7 50 , 000 

cubi c foot retention pond , before bei ng rpturned to the natural 

dra i nage system 

A paragraph describing the role of NGPC in the project has been 
added to Section 1 . 1 . 

That plant consumes 27 , 000 tons of lignite/day; it requires that 

3 1 , 500 tonS be mined per day to provide the 27 , 000 tons. 

Discussion of the Federal coal alternative is presented in 
Section 8 . 1 .  3 .  6. 

The sentence has been changed to reflect this comment .  

The updated figure has been included . 

This new informat ion has been incorporated. 

This new informat ion has been incorporated. 

This new information has been incorporated. 

--
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PAGE 

'1 -48 

1 - 51 

� 1 - 52 

1 -53 

1 - 57 

1 - 64 

Paragraph 2 ,  Sentence 1 - Overflow from the contami nated ra i nwater 

c larifi er wi l l  not be i nj ected i nto the deep �/el l  as stated . 

Str i ke "and overfl ow from the contami nated ra i nwater c lari fi er , "  

The overflow w i l l  be reused i n  the process water coo l i ng tower. 

Paragraph 4 ,  l i ne 5-9 - Al l rates of emiss i ons gi ven are based 

on uti 1 i � i ng coal with the maximum sul fur ( 1 . 7 7;  OAF ) and , as a 

resu l t ,  �he average em i s s i on rates w0" l d  be l es s .  We suggest 

the four:h , fi fth and s i xth sentences in the pa ragraph read as 

fol l ows : " As sumi ng maximum s u l fur coa : i s  be i ng used , the comb i ned 

tar and t1r o i l  wou1 q  have a maximum S02 emiss i on rate of 0 . 78 

l b . S02/'iMBTU and the combined tar oi l ,  naphtha , and phenol 

woul d  have a max i mum S02 emi s s i on rate of 0 , 80 l b .  S02/MMBTU , 

I nc l ud i ng the Stretford ta i l  gas and coa l l ock ejector ga s ,  the 

maxi mum s uperheater emi ss i on rate wou l d  be 0 , 96 l b .  SOZ/MMBTU ,  

Paragraph 4 - The des ign effici ency o f  the el ectrostat i c  

prec ipi tators i s  80% . 

Paragraph 3 - The thi rd s entence shou�ci  be cha nged to rea d :  "The 

two ma i n  fl are stacks wou l d  be 200 feet above grade and have a 

t ip  d i am�ter of 36 i nches . The l ow pressure flare stack i s  1 20 

feet above grade and has a l O- i nch d i ameter . "  

Paragraph 4� Sentence 2 - Shoul d  read "Res i due from the mu l ti p l e  

effect eVilporatCors . . .  " T h e  res i due may have sol i d  o r  l i qu i d  

propert i e� depend i ng on water content at the particular time. 

Th ird ful l  paragraph - Stri ke the third sentence. Moving the 

water as i nd i cated i s  not feas ib le .  The used test water wi l l  

be c l ea n  � nd wi l l  be d i scharged' from each section after-test i ng ,  

� 

This new information has been incorporated. 

The sample size on which the sulfur content was based was not large 
enough or extensive enough to f irmly establish that 1 . 7  percent 
sulfur is the highest sulfur content of the coal that would be 
used during the 25 years of plant operation. Thus we do not 
believe that overemphasis on these being maximum emissions is 
justified . 

This new information has been incorporated. 

This new information has been incorporated. 

The sentence has been corrected. 

This new information has been incorporated. 

I 

'I 1 I, 
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2-86 Paragraph 1 - Thi s paragraph should be rev i sed as fol l o�ls : 

The North Dakota coal severance tax became effective on 

July 1 ,  1975 and was $0 . 50/ton esca l ated on the bas i s  of 

$O. O l / ton for each i ncrease of three points i n  the \�holesale  

price i n� �x .  The revenues received from the severance tax ' 

are a l l oc3ted to the State Coa l Devel opment Fund . Thi s  fund 

was ori gi na l ly d ivided as fol l Ol�s :  

a .  3 5  pE rcent to a. s pecial fund for di stribution to 

taxi�g d i stri cts impacted by coal �evel opments ; 

b .  30 pcrcent held in .  perpetual trus t .  the i ncome from 

whi dl goes to the State ' s  General fund ; 

c .  5 pel'cent al l ocated t o  the coal produc i ng counties 

in proportion to the coal removed from the county ;  and 

d .  30 pe�cent to  the  State ' s  General Fund . 

The ; 976-1 977 Leg i s l ature revi sed the severance tax to 

$0. 65/ton effective July 1 , 1 977 and escal ated on the bas is  

of  $O . O l / ton for each one-po i nt i ncrease i n  the wholesale 

price i ndex . Furthermore , the Leg i s l a t-Jre revised the 

distribution formul a  for the State Coa l Devel opment Fund ,  

gra t i ng a l a rger share to  the impacted ?reas as fol l ows : 

a .  35 pel'cent to a specia l  fund for d i s tri buti on to taxi ng 

distr; cts i mpacted by coa l devel opment , 

b .  1 5  per:ent held i n  perpetual trust ,  the i ncome from 

which goes to the State ' s  General Fund ; 

c .  2 0  per�ent a l l ocated t o  the
.
coal producing counties i n  

propo�tion to the coal removed from the county ;  and 

d .  3 0  percent t o  the State ' s  General Fund . 

This new information plus additional facts regarding recent changes 
in North Dakota' s  coal taxes has been added to this Section. 

.i � j 
' I  � !  
:< 
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PAGE 

2-88 

2-92 

2-93 

3-6 

3-7 

3-9 

3-9 

3- 1 4  

Paragraph 2 ,  l i ne 4 - "county" s h o u l d  b e  cha ng!:d t o  " d i s tri c t " . 

Paragraph 1 ,  l i ne 3 - The hospi tal i n  Hazen i s  currently 

staffea by three doctors . 

Tabl e 2- 37 - Mercer County current�:' has a tota l of 3 

phys i c i ans as a res u l t  of stlccess fll ; recent rec ru i t i ng .  

Paragraph 1 - Start-up gas i s  burned i n  a separate i nc i nerato.- .. 

not i n  t�e ma i n  fl ares . 

Two of the three power p l ants examined i n  the EPA stud i e s  of 

trace � l e!l1ent emi s s i on s  were equ i pped wi th mecha n i c a l  col l ec tors 

onl y .  The rema i ni ng power p l ant had :In e l ectrosta t i c  

prec i p i tator but wa s not equi pped wi th  a wet s c rubber. None 

of the p l ants in the EPA stud ies  had as  effec t i ve part i cul ate 

removal system as  the one proposed by Bas i n .  The trace el emEnt 

emi s s i o n  from the Bas i n  fac i l i ty the r � fore , wi l l  be l ower than 

those i nd i cated . 

Paragraph 1 - Tota' hourly emi s s i ons are based on the a s s umpt i on 

that th� max i mum sul fur c oa l  ( 1 . 7% DAr )  i s  bei ng used. The 

average � u 1 fur in the coa l i s  1 . 3% DAF (dry ash free) and average 

sul fur emi s s i ons wou l d  be approximately 25% l owe r .  

Tab l e  3-6 - Ga s i fi c a t i on p l a n t  emi s s i L n s  s h o u l d  b e  footnoted 

to refl ect that they are based on max i mum 1 . 7% s u l fur i n  coa l . 

Paragraph 4 - The reduct i o n  i n  v i s i bi l i ty, were ca l c u l a ted for 

maximum emi s s i o n  rates under worse case cond i t i ons . The percent 

frequency of occurence i s  based on the meteorol ogi ca l  cond i t i ons 

(wi nd s peed and stabi l i ty )  al one do not refl ect the rel a t i ve 

frequency that the max imum emi ss i on rates, mi ght occur. -The 

combined frequency of both occurences �/ou i d  be much l ower. A l s o ,  

The sentence has been corrected. 

This new information has been incorporated. 

This new information has been incorporated . 

This new information has been incorporated . 

Perhaps .  None of the particulate removal systems are capable 
of removing gaseous mercury; the effectiveness of Basin' s system 
will vary for each specific element and the effectiveness of the 
system has yet to be determined . The emissions indicated are only 
meant to be approximations and not exact predictions. It should 
also be pointed out that the indicated emissions were based on 
the trace element analysis from the Sasol coal analysis and that 
other analyses show significantly higher amounts of some of these 
elements present in the coal . 

The fact that emissions were based on 1 . 7  percent sulfur was 
indicated on page 3-6 of the DES . See also above response to 
comment regarding page 1-5 1 .  

See response t o  above comment .  

I t  was indicated on page 3-14 that the figures given were maximum 
reductions . What is not calcuable ,  however ,  are visibility reductions 
under other than worst case conditions; these could vary anywhere 
from near zero to the 68 percent figure indicated . depending upon 
existing weather conditions. Any time the worst case conditions 
occur visibility reductions would only be slightly less than those 
indicated even if coal with less than 1 . 7  percent sulfur was being 
used at the time because several other elements are involved in 
visibility reductions . 

""'""'!IIIII 
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3-16  

3- 1 6  

the reduction i n  the visi b i l i ty would  be apparent t o  an 

observer only if he was l ocated on the pl ume center l i ne at 

the desi gnated distances . It wou l d  ;10t be an area wide 

probl em as impl ied.  

Paragraph 1 - The human hea l th effects enumerated i n  this 

paragraph are in no way associ ated �,i t h  the concentration of 

emissi ons resul t i ng from the projec � .  The ambient a i r  

concentrations o f  pol l utants are cortrol l ed bel ow the safe 

tol eran�e l evel s  establ i shed by govErnment agencies .  Further

more , �ea l th statistics in the v ic in ity of a coal gas i fication 

p l ant i n  South Africa have been exaMined and give no evidence 

of such adverse effects . 

Paragraph 4 - This paragraph whi ch addresses hea l th effects on 

anima l s  appears to have certa i n  di sLrepancies . S02 is a gas 

and wi l l  not fal l out. on vegetation as s tated . The paper s i ted 

appears to state th�t S02 was " i nfused i n�o pl ants , "  which 

suggests some form of artifi c ia l  -i njection of the gas . F ina l ly ,  

no concentration l evel s a re g iven a t  which the adverse effects 

were observed. The gasi f i cation p l ant with i ts pol l ution 

control devices wi l l  emi t l ess S02 than  existing power pl ants and 

we know of no such demonstrated immunubfological  effects 

resu lt ing from exi s t i ng i nstal l ations . 

Paragraph 5 - The variati ons between the trace el ement analyses 

shown in Tab l e  1 -3 are not errors or di screpancies but normal 

ranges expected when different samp l es of a heterogenous sub

stance such as l i gnite are analyzed for' trace el ements in very 

The percent reduct ions indicated would only be registered by such 
an observer ; other percent reductions would be visible to other 
observers in other locations. 

We consider the discussion to be a fair and accurate description 
of the possible effects of the proposed plants on human health. 
The "health statistics" were obtained and the data dealt with lack 
of cancer in plant workers having contact with process byproduct8. 
No data related to any of the health effects discussed on page 3-15 
or to health hazards from plant emissions was included in the cited 
South African report. 

"Fallout" refers to the descent to earth of pollutants. Since 502 
is heavier than air it tends to settle near the ground as it cools. 
It is also taken up by moisture, converted to sulfuric acid , and 
comes to earth in condensation or precipitation. "Infusion into" 
has been changed to "uptake by. " No studies have been undertaken 
to determdne if immunubiological responses are taking place due 
to pollution from existing plants; the lack of study does not 
mean that such effects are not occurring. 

We agree; ho¥r¥er , t�s .. �aph merely points out that the 
emissioo rates of ta... ....... ts would vary from those shown on 
page 3-7 , vtlich were ..... _ only one sample (SaBOl) , depending 
upon the amount of the_ u-nts present in the coal being used . 
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3-64 

3-70 

3-80 & 81 

3-81 

3-82 

low concentrations . 

Paragraph 3 - Mention shou l d  be made of the fact that no pl ant 

wastewaters are discharged to surface streams . 

Paragraph 3 - The effects of a i r  emi:.s i ons on vegetation i s  

expected t o  b e  minima l . Exi sting fac i l it ies i n  the vici n ity 

emit greater amounts of S02 and NOx t'lan the proposed gas i fi 

cati on p ,ant with no adverse effects :m vegetation demonstrated . 

Paragraph 2 - Si nce appreciabl e  amount.s of deposi ted airborne 

material have not been detected in stud i es conducted by the 

Uni vers i ty of North Dakota at two l arge l i gn ite-fi red power 

plants at Stanton , North Dakota , s imi l ar effects are not 

antic ipated as a resul t of thi s  project . 

Paragraph 1 - The construction camp w d 1  house approximately 

20% of the work force p lus seasonal ma ;'lpower peaks.  

Paragraph 5 - The impacts on water supply and pub l i c  hea lth 

indi cated in this paragraph are certa inly not probable impacts ••. .. 

espec i a l ly in l ight of the water i mprovements s i ted on page 3-74 

and 7 5 .  

The adverse air  qua l i ty and water qua l ity impacts enumerated o n  

these pages are not l i ke ly to OCcur as a resu l t  of  the proposed 

projects. Di spers i on characteri stics in the project vicinity 

�re excel l ent and wi l l  result  i n  adequate di spers i on of a l l  

emi ssions .  Other faci l i ti es i n  North Dakota do not experi ence 

the types of adverse effects indi cated on these pages . 

Paragraph 5 - No mining wi l l  occur near urbanized areas . 

Paragraph 2 - As shown i n  Tabl e  3-8' on page 3- 1 5 , the percent 

frequency of occurence for s igni fi cant. v isibi l i ty reduction 

periods i s  l ess than 1 . 5% or l ess than 6 days per year. Even 

Mention of this vas made in Section 1 . 5 . 5 . 2  of the DES and need 
not be repeated here. 

Ro studies have been conducted in the vicinity to determine what 
effects the emissions may be having . The lack of study is not a 
valid reason for aaying there are no effects. 

The study mentioned did not run analyses on surface waters but 
did find SODe deposited material in the soil near the powerplants. 
Soils downwind of the plants where the main effect of the plume 
would be felt were not examined . 

The sentence has been corrected. 

The improvements cited on pages 3-74 and 3-75 are only a part of 
the improvements that would be required to accommodate the 
potential population influx from all proposed developments in 
the area. Whether or not the water supply and public health 
impacts actually occur depends on local community act ion to 
further expand the appropriate facilities. 

The actual likelihood of the occurrence of these impacts will 
increase as the number of coal-fired plants in North Dakota 
increases . Emitted pollutants must go somewhere and recent 
studies throughout the U . S .  have found that the pollutants end 
up in soils .  waters. plants , and animals. There is nothing 
about North Dakota that would exempt the State from the same 
chemical and physical laws that operate elsewhere. 

The paragraph does not say mining will occur near urban areas. 

The paragraph refers to the cumulative impacts of all currently 
proposed coal development in the area ; your figures only apply 
to the ANGCGC and Basin Electric plants. 
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3-84 

4-84 

4-1 

4-2 

4-6 

duri ng these i nfrequent peri ods of unusual meteorological 

cond i tions , v i s i bi l i ty reduction woul d  average l ess  than 20% . 

Thi s  shoul d not affect photo-synthes i s  Jr crop product i v i ty .  

Direct damage t o  crops from S02 or NCy has not been demon

s trated from exi sti ng sources i n  the a !'ea and no adverse effects 

on anima l  spec i es has been attri buted to emi ss ions from existi ng 

sources.  

Paragraph 3 - No chemica l s  wi l l  be used i ndi scrimi nately at 

the faci l i ty .  

Paragraphs 1 and 2 - The overcrowding a nd stress i ng o f  publ i c  

servi ces i s  not necessary i f  proper adv�nce pl anni ng and 

mi tigative �easures are adopted . The popul ation remai ning after 

the constructi on peak need not be burdEToed w i th debt obl i gation 

s i nce coa l ;everance a nd convers ion  tax �evenues are red i stri buted 

to the affected counties to cover these i mpact costs . 

Paragraphs 1 and 2 - Si nce the rel ease of the Draft E I S , the 

North Dakota Leg i s l a ture has passed l egis l at i on whi ch wi l l  enable  

the s hort a nd l ong-term fi nanci a l  needs of the l ocal governments 

to be accommodated . 

Paragraph 3 - There are no S02 New Sourcp Performance Standards 

(NSPS ) for gas- fired s team boi l ers as shown in the tabl e .  

Paragraph 2 - NSPS for fossi l fuel -fi red s team boi l ers are 

appl icable for such steam boi l ers , wi thi n  a gasi fication plant 

i f  they a re fi red by fos s i l -fuel s .  

Item # 2  - The expansi on gas contai ns C02 and "2S ,  not CO �nd 
"2S, 

No studies have been undertaken to determine if such effects 
are occurring or not. 

There is always a possibility of human carelessness. 

We agree; however , such advance planning and construction of new 
facilities is not taking place thus it seems more and more likely 
that these impacts will occur. Recent changes in North Dakota 
coal tax distribution laws make the long-term financial outlook 
less severe and the section has been modified accordingly. 

The new legislation should· help meet the long-term f inancial 
needs of local governments (see Section 2 . 3 . 2) ; however , short
term and front-end financial needs are still a problem as long
term debts would be acquired by local coaauQities. Local leaders 
may be hesitant about asSURing long-term debts. 

The standards have been corrected. 

The paragraph has been revised in line with the most recent 

information regarding the applicability of the standards to 

the proposed plant . 

The sentence has been corrected. 
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Paragraph 2 - Titl e 38 of the North Dakota Century Code shou l d  

be substi tuted for SB  2095. 

The cond i tions to the Mercer County Conditional Use Permit  

have bee� changed by the  Mercer County Pl anni ng Commission a nd 

wi 1 1  be fcn.arded under separate cover. 

Paragraph 1 - The v i s ibi l i ty reduction r�ferred to her� occurs 

rarely anj only under certai n  meteor�log lcal condi tions . 

Paragraph 4 - Al though an acci dential  co�l f ire occurred at an 

abandoned mi ne i n  the area , no such occt:rence is expected at a 

manned faci l i ty ,  where operators wil l be constatly observi ng 

the coal pi l es for early s i gns of oxi da t ;on .  

Paragraph 9 - I ncreased consumption of £as  as a resul t of this  

project i s  very unl i kely.  During the period that thi s  plant i s  in  

operation,  the effect of 250 mi l l  ion cubic feet of SNG per day 

wi l l  be to si ow the rate of reserve depi �tion and to hel p mai nta i n ,  

not i ncrease,  exi sti ng supply l evel s .  

°aragraph 3 - Contamination of surface �a:ers due to air  emi ss i ons 

i s  extremely unl i kely. Stud ies conducted by a state univers i ty 

i n  the v ic ini ty of two exi s t i ng power pl ants i n  North Dakota did  

not  detect a ny such phenomenon ( Research Report # 12 ,  UNO Insti tute 

for Ecol ogical Studies ) .  

Pa.ragraph 3 - Qua l i fi cation i s  requi red ; . ith regards to the 

effects of S02 , NOx and heavy metal s .  Tr.e study s i ted above i n  5-2 
s tated that the opposite was true in the v ic in ity of the Stanton , 

North Da kota power plants . We know of no evidence that conc lus ively 

l i nks emi ss ion; at the l ow concentratio�, resul tjng from these 

proposed projects wi th damage to exposed flora . 

The sentence has been correc ted. 

The new conditions have been included . 

See above response to comment regarding page 3-14. 

Such fires are always a possibility 

Increased consumption over and above what would have been 
consumed without the availability of SNG is a distinct 
possibility. 

The referenced study did not conduct analyses of surface waters 
to determine if such a phenomenon was taking place. Since such 
contamination has been demonstrated in other areas of the 
country, it is likely that some contamination would occur. 
Whether or not it would occur at levels which would be harmful 
has yet to be determined . 

We believe you mean paragraph 5. The cited study did not examine 
plants for effects from pollutants thus it seems inconsistent 
for it to conclude that no such effects existed. 
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Paragraph 2 - The poss i bi l i ty of any affect on faunal spec i e s  

d u e  to the em i s s i o n  of trace el eme nts i nto t h e  atmosphere i s  

extremely :-emote.  The excel l ent d i spers i o n  characte r i s t i c s  of 

the a rea and the l ow emi s s i o n  rates of trace el ements make the 

potent i a �  for affect i ng faunal speci es negl i g i bl e .  Aga i n ,  no 

such effer;ts have been d i scovered in tht' v i c i n i ty of exi s t i ng 

p l ants i n  North Da kota . 

Pal'agraph 5 - An immeasurabl e i ncrease i n  sal i n i ty i s  not a 

maj or impact as sugges ted i n  thi s p'lrayraph . 

Paragrapl. 2 - The cost to l ocal governll'ents and the i ncrease i n  

l ong- tern. debt wi l l  occur only i f  other measures are not 

adequately i mpl emented . T h i s  i mpact i �  not an unavoidabl e 

impact as proper l eg i s l at i o n  has the potent i a l  to compl etely 

m i t i gate ihi s potent i a l l y  adverse impa c t .  

Paragraph 3 - Recent l egi s l a t i o n  has  m a 1 e  t a x  revenues ava i l ab l e  

f o r  the constructi o n  o f  fac i l i ti e s  a nd f o r  t h e  prov i s i ons o f  

serv ices i n  a timely manner , el i m i nati ng t h e  time l ag i nd i cated 

i n  thi s paragraph . 

Paragraph 1 - Weekly coal consumption i �  approximatel y 1 9D , OOO tons 

a nd total u s eage is approximately 245 mi l l i o n  tons over 25 years . 

Paragraph 2 - I t  s houl d be poi nted out that wa i t i ng for second 

genera t i on gas i f i ca t i o n  processes wi l l  do nothi ng to s a t i s fy 

needs i n  the immed iate fu ture . Second generat i o n  proces s e s  are 

not l i kely to be commerc i a l i zed pri or to 1 995 and wi l l  probably 

not s how a ny s i g ni f i cant advantages frvm eff i c i ency or cost poi nts 

of v i ew .  Furthermore , and whi l e  s pec· , l a t i ve ,  .preserv i ng t h e  coa l 

as a resource for a l onger peri od may render i t  val uel ess i f  s o l a r  

i 

One effect to animals recently noted in North Dakota is an 
increased incidence of stillborn calves downwind of the Stanton 
powerplants. Again, the lack of study does not mean that there 
are no effects.  

The word "maj or" was changed to "main . H  

Since the proper legislation has not been passed, the spectre 
of long-term debt is more and more unavoidable. 

A discussion of recent coal tax legislation has been added to 
Section 2 . 3 . 2 .  The new legislation does not solve the problem 
of communities having to incur long-term debts. 

See response to comment below regarding page 7-1 . 

The paragraph refers to all future technologies, not just future 
gasification technologies. If solar or other forms of energy 
are successfully harnessed then the impacts associated with the 
proposed project would have been a waste of human and environmental 
resources because the coal would s till be valueless. 

� 
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and other forms of energy are successful ly harnessed , el imi nat i ng 

the need for coa l .  I n  effect, coal i s  needed mos� a t  the present 

time and shou l d  be uti l i zed as an important part of the national 

energy program. 

, 

Paragraph 1 - The first two sentences should  read : "About 245 

mi l l ion tons of l i gnite woul d  be mi ned and total ly and i rretd evably 

consumed t-y the gasification pl ant . This amounts to 1 6  percent of 

the 1 . 5  bi l l i on ton reserve near the p l J �t-mine s i te . "  Sal es to 

Bas i n  El ectric ' s Antelope Va l l ey Station should  not be i ncl uded 

as part of �he ga s i fication pl ant �onsl�p�ion. 

Footnote 2 - Should  rea,d "maximum case duri ng upset conditi ons . "  

A l so el ectrl static precipi tator effici ency shou l d  be 80%. 
Emi ss ions from the phenosolvan gas l iquor separator fl are ( l ow 

pressure fl a ,'e) shou l d  be footnoted to i nd i ca te that the val ue 

g i ven i s  th� maximum case during upset co�d i ti ons . 

:or 

The 351 million tons of lignite would have to be mined for the 
gasification plant whether sold or not ; therefore, the 351 million 
tons is a reaource commitment to the propoaed project. The 
351 million tons represents 37 percent of the 947 million tons 
of currently recoverable lignite near the plant site. 

This new information has been incorporated. 

This new information has been incorporated. 

, 
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M r .  Ro b e r t  L .  McPh� i l  
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U . S .  Depa rtment of t he I nt e r i o r  
Federa l Bu i l d i n g 
Bi 1 1  i ng s ,  MT 59 1 0 1  t-��-· i . �- - --l 

Dear S i r :  

W i t h  rega rd to t h e  D r a f t  E I S  (D ES 7 7- 1 1 )  on t he A N G  Coa l Ga s i f i ca t i on 
s i t e i n  Mercer COl' n t y  No r t h ,  D a kot a ,  t he re a r e  two cons i d e r a t i ons 
un i q ue to t h i s  proj ect w h i ch we f e e l  shou l d  be d i scus sed . 

1 .  The p ra c t  i ce c f  " r o  I I  ed i n" cos t s  of SNG a s  d e s c r  i bed i n  t h e  E I S 
wo u l d  requ i re a c l a r i f i ca t i on by t h e  FPC a nd s ubsequent Benef i t /  
Cost cons i de ra t i o n s  t o  ea ch c l a s s  o f  cons ume r .  

2 .  The emi ss ions Jn i q ue t o  s uch a L u r g i  p roce s s  wh i ch i n c l ude a 
l � rge f8ffii l y  ot ca r c i nogen i c  compounds have no t been exam i ned 
i n  t he degree of det a i l comme n s u r a t e  w i t h  t he i r  t h reat to 
hea l t h .  

T he E I S  ca s ua l l y  d i sm i s ses t he s e  a s  occa s i ona l o r  i n s i gn i f i ca n t  o r  
l umps t hem i n  t h e  h y d roca r bon c l a s s , i mp l y i ng t h a t  meet i n g  t h e  s t a t e  and 
fed e ra l regu l a t i on s  of t he C l ea n  A i r  A c t  is  s u f f ' c i en t . T h i s  i s  not t he 
ca s e .  N E PA r eq u i r e s  a "f u l l  d i s c l o s u re" a nd a ss Pssment of t hese u n i que 
t h rea t s .  

The re l a t i o n s h i p  o f  ca n c e r  i nc i dence t o  h uma n s  exposed t o  ca rc i nogen i c  
o r gan i cs i n  t he s y ,t het i c  f ue l  i nd us t r y  has been s umma r i zed b y  D .  Y .  
S a u t e r  i n  a repo r t . "Synthe t i c  F ue l s  and C a n ce r " , Novembe r 1 975 , 
r e l eased by t he S c i ent i s t s  I ns t i t ut e  fo r Pub l i c I nf o rma t i on .  T h e  
documented i nc i del'c..cs observed fo r ca ncer occu r r  i n 9  j n worke r s  i n  
t he s y n t he t i c  f ue l "  i nd u s t r y  shou l d  be cons i de red ca ref u l l y  a n d  d i s 
c us s ed i n  the E I S .  

The emi s s i o n s  u nt i c i pa t ed und e r  bot h  no rma l  a nd wo r s t  cond i t i on s  sho u l d  
b e  d i scu ssed a nd cons i d e red i n  compa r i son w i t h emi ss i o n  of s i m i l a r  
i n s ta l l at i o n s  i n  S cot l a nd ,  E u rope a nd Sout h A f r i ca .  

l 2 

This matter will be considered by the FPC during its hearings 
for a Certificate of Public Convenience and Necessity. 

The gasification process is an enclosed process and exposure 
could only occur from tar , tar oils, and vent gases . The tars 
and tar oils would be incinerated in the boilers and superheaters. 
Vent gases would incinerated in the flares except for a small 
amount of residual raw gas which would be released into the 
atmosphere. These emissions would meet all health, safety, and 
environmental standards. 

No increased incidence of cancer has been found in workers at 
the Sasol plant after average exposures of 8 to 12 years. See 
also response to comment from the Department of Health, Education, 
and Welfare regarding occupational health. 

Emissions in the EIS are for worst case conditions; normal 
conditions would entail lower emissions. Similar installations 
in other countries do not have the control devices the proposed 
plant would contain thus any comparison would be meaningless . 
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M r .  Rob e r t  l. McPha i l  - 2 - May 20 , 1 9 7 7  

T h e  proposed bo i l e r  f u e l  fo r s t eam genera t i o n ,  name l y  t he b y - p rodu c t s ,  
ta r ,  o i l s ,  naptha and pheno l s ,  a re t o  b e  combu s t ed i n  s uch l a r g e  
amoun t s  t hat s pec i f i c  i nf o rma t i o n  on t h e  expe r i e n ce w i t h  s u c h  com
bust i on techn i ques and t he i r ef f i c i enc i e s shou l d  be a va i l a b l e .  The 
i ncomp l e t e  combus t i on of t h ese heavy c y c l i c  hydroca r bons p r esent 
pos s i b i l i t i e s  of add i t iona l a i rbo rne ca r c i nogen i c  compounds s uch a s  
benzo (a ) pyrene , e t r •  

T h e  po l ycyc l i c a ro,�t i c  hydroca r bons r e l ea sed f rom t h i s  Lu r g i  ga s i f i ca t i o n  
p rocess a re new i n  t h e  reg i ona l t h r e a t s  t hey po s e  a n d  become pa rt i c u l a r l y  
awesome i f  one con � i de r s  t h i s  A N G  p l a n t  t h e  f i r > t  o f  many p roposed for 
t he western No r t h  nakota r e g i on . 

S i n ce re l y  yo u r s ,  

(/h .  rlh. {9 'Je- � 
M. M. O ' Too l e  
Act i n g S ec r e t a ry 
I owa Con federa t i on of Env i ronmenta l 

O r ga n i z a t i on s  

r a 

The by-product fuels would be burned in the boiler at 35000 F. 
and in the superheater at 16000 F .  Complete combustion should 
result at these temperatures. During start-up of the boilers. 
auxilIary fuel would be used until operating temperatures are 
reached . 

See above responses. 
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".1e understAnd and reSDect the nos it ion of ' .' -ergf"-com-
pany . But we t:,,, Lann ol"ners h"ve n r e d �  also. Agriculture 
cannot be sacrificed in North Dakot a .  

1/e ,�ill list s ome of our ma jor concerns . 1/e re a l ize it 
will take the combine�J ef forts of the Landolmers And the eDergy 
companie s ,  to overcome many of these concerns . 

1 .  Sixty percent of our wells are located in the coal 
ve ins . Mas s ive mining will d�s troy th e s e s  well s .  

2. Mine road s ,  power l ine s , and wqter l ines will d e f init
ely h amper our farming operAtions . \/e m... intain that 
wh e n  ever pos s ible thev shoul d follow s e c t ion and 
quarter s � c t ion l ines . 

3. Our WAV of l ife will be distroved . Our grandf athers 
spent en<l l e s s  hourI' and money to home stead and improve 
these 1 8 n� s  wh i�h we now call home . 

4 .  OI,1r health facil i t ip s  Are not A d e quate for this impact . 

5. Our recre at ion facil it ie " will not be a"equate . 

6 .  Our elderly ci t izens will bp hurt by h i gher prices , 
� �ck of medic"l facilitie s ,  �nd gen�ral lack of facilit ie s .  

7 �axes are net rea s onable to protect Mercer County . 
�er� c ompanies were definitely not helpful when we 
trie� to pass an adequate severance t ax .  

8 .  '.iJe·. : fael North Dakota i s  being expl oited b y  the energy 
companie s .  Our l and an� water will be c onsumed but 
reclamat ion has not been proven to U8. 1-1e. are es pecially 
concerned sbout th� co� t of reclam� tion . At s ome future 
t ime th e cos t lila" be to hi�h and we will be left with 
spbils for l and . 

t ) 2  
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JUN 1 4 19n 

)lr . Eugene K. l"-.811er. President 
Marcer County L.�ndogners 
Beulah, Nortb Dakota 58523 

Dear Hr. Keller: 

We have rece'.ved your letter of May 2 2 .  1;177. listinl:, ..... 1or concerns 
ren.::.rdf.ng AUG Coal Gasification Co�any ' s proposed S';sdfication pl,mt 
for liercer County. We are a","re that th'-'''8 are "",jor problems and 
we hav� tried to address them in our draf� envirou�ental statement 
wbich was released Uarch 1 7 ,  1 977 . Unfortunately. we have no ready 
solution for these issues. We agree thal their reaolution will take 
the cOClbined efforts of the landowners an". the enerRY cOlOpanies. 

By copy ot this letter we pre forwarding y�ur correGpondencs to JU:C 
Coal Gasiflcatin� Company for further responsa. If there ars nny 
questio!ls please contact Dean Loomis or Fred Crase at (406) 657-6605. 

Thank y"'\ tc- informing us of your concern •• 

ee: 

bc : 

Sineerely yours , 

RObert �. KO�l� 

Regional Di!'eeto� 

t!r. I:a�l C. Kirchner, Assi.tant Director , Coal Reserve •• t:ininl!. 
and Conmamlty Servic<,.B ,  A:neric41l Hlltural Resources Company. 
One Woodward Avcmue, Datroit , Hichigan 48226. ( .. /copy of 
incoming correspondence) 
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9 .  l,p s t , but not le a " t  import",nt , t.e � o  not feel thro t 
J.nt �lo�e '1�l l e "  is " prop!'r � ite for il �As i f i.c l'l t i on 
com"le�:. Ant e l l',!' VAll e�' i" und er l a in b'O an lluqifer. 
f>\Iri" ". h e �v-' r"inf "ll the VAll e·.- is floo<1ed . IlastlB 
could ' e n ''' il;' end up in H"aen. 
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