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APPENDIX B 
 

AQUIFER LITHOLOGIES 
(From the Section: Shallow Glaciofluvial Aquifers) 





















































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

WATER DEPOTS – PERMITS AND APPLICATIONS 
(Summary Statistics and List: 7/8/10, From Alan Wanek) 



APPENDIX C – WATER DEPOT STATISTICS 

                                                                  C- 1 

WATER DEPOTS – PERMITS AND APPLICATIONS 

To serve the oil industry in Northwest North Dakota 

NDSWC/Office of the State Engineer – July 8, 2010 

 

Water permits issued (depots): 38 34 groundwater, 4 surface 

 Issued before 2007:  10 
 Issued 2007 or later:  28 (2007-4; 2008-8; 2009-7; 2010-9) 
 

Annual quantity of groundwater permitted: 2,634.0 acre-feet (858M gal) 
Annual quantity of surface water permitted: 2,429 acre-feet (791M gal) 
 

4 permits are for supplemental water at existing depots 
Water from 3 of the depots is used primarily for brine dilution 
NDSWC-SW Pipeline permit (& app.) included – Dodge depot 
Additional water is being sold under municipal permits (apps. pending) 
 

Permits with a portion held in abeyance:  10 All groundwater: 1,959.4 ac-ft/yr 
          (638M gal) 

Permit applications denied:    6 5 groundwater, 1 surface water 

 

Permit applications to be reviewed: 52  37 groundwater, 15 surface water 

Annual quantity of groundwater applied for: 10,902.7 acre-feet (3,553M gal) 
Annual quantity of surface water applied for: 55,091.5 ac-ft (17,952M gal) 
2 groundwater applications for 1,588 acre-feet are from the Dakota aquifer 

 
 Priority date in 2006:    1 
 Priority date in 2007:    2 
 Priority date in 2008:  10 
 Priority date in 2009:  11 
 Priority date in 2010  28 
 
Including 12 surface water applications from the Missouri River/Lake Sakakawea for 
48,900 acre-feet/year (16 billion gallons per year) 
8 applications (6 groundwater, 2 surface) are for supplemental water at existing depots 
 

Oil well drilling rigs 7/8/10:  131   

Mountrail 38; Williams 22; Dunn 26; McKenzie 25; Divide 9; Burke 2; Bottineau 
3; Bowman 3; Billings 2; Golden Valley 1; Stark 2; McLean 1 (source:  NDIC - 
Oil & Gas Division website – 7/8/10) 

 
Recent Grants:Pennington 6065 & Simonson 6106. Recent apps. Sheldon 6176/6177 
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APPENDIX D 
 

AGENDA OF THE MEETING TITLED: WESTERN NORTH 
DAKOTA WATER RESOURCE OPPORTUNITIES 

(Bismarck Ramada Inn, Governor’s Room, 12/10/2009) 



APPENDIX D – AGENDA OF OIL-FIELD WATER MEETING: 12/10/2009 
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APPENDIX E 
 

REQUIREMENTS FOR A CORPS OF ENGINEERS  
REAL ESTATE PERMIT 

(As of January, 2010 – #6 Was A New Requirement) 



APPENDIX E – CORPS REQUIREMENTS 

                                                                         E- 1 

U.S. ARMY CORPS OF ENGINEERS 
OPERATIONS DIVISION PROCESS 

FOR REAL ESTATE ACTIONS 
 

 
 

*Prior to submittal of the application packet, consultation with staff mentioned 
below is strongly encouraged. 

 
 
Applicant package must include: 
 

1) Formal letter stating the purpose/need for the request 
 
2) Submit Tribal/County/City/etc. resolution (if applicable)  

 
3) Submit detailed plans and specifications indicating any effects on Corps 

managed lands,  
a. Site Plan (show planned development drawn to scale on topographic or 

aerial photo map). Provide map(s) of the requested area showing Corps 
boundary line 

b. Schedule of phased development (if applicable) 
c. Operation and maintenance plan (# out years) 
d. State number of acres requested for easement 
e. Identify quantity and duration of water needs (if applicable) 

 
4) Submit Regulatory Permit Application(i.e. Section 10/404 of Clean Water Act) 
 
5) Provide approval/permit from appropriate regulatory agency (state/local), 

water supply contract, authorizing document, or decision document based on 
statute, for authorizing a water supply intake (if applicable). 

 
6) Industrial Water Intakes - The applicant will be required to provide information 

pertaining to current status of water depots / municipal supplies within the 
region of industrial supply need. The applicant needs to provide documentation 
regarding the capacity or feasibility constraints with those existing sources for 
supporting justification towards developing new/additional industrial water 
intakes. 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

SUMMARY OF WATER PERMITS CURRENTLY HELD OR IN 
PROGRESS FOR AQUIFERS MAPPED AS HAVING “GOOD” OR “ 
CONDITIONAL” POTENTIAL FOR FURTHER DEVELOPMENT 

(May 2010 – Prepared by Michael Hove) 



APPENDIX F: Total  Permit Count for All Ground Water Permits in "Good Aquifers"
(MHove-May 23, 2010)

Count of Hdr-App_Ac Status
Study Area Rod Aquifers App. In Process Cond. Approved Held In Abey. Perfected Empty Grand Total
Map Area01 Crosby 1 1 2

Grenora 3 2 5
Little Muddy 2 5 7
Ray 2 7 9
Smoky Butte 1 1 2
Unnamed 1 1 2 4
Wildrose 1 1
Wildrose Buried Channel 2 1 3
Yellowstone Buried Channel 1 1 2
Yellowstone River Channel 7 9 2 28 46

Map Area01 Total 9 21 3 48 81
Map Area02 Columbus 1 1 2 4

Tongue River 1 1
Map Area02 Total 1 1 3 5
Map Area03 Dakota Group 1 1
Map Area03 Total 1 1
Map Area04 Rolla 1 1

Spiritwood 3 1 3 7
Map Area04 Total 3 1 4 8
Map Area05 Icelandic 1 1 2
Map Area05 Total 1 1 2
Map Area06 Bennie Peer 1 1

Charbonneau 2 1 3
Fox Hills 2 2
Missouri River - Lake Sakakawea 5 5
Sentinel Butte-Tongue River 2 2
Tobacco Garden 1 2 3
Tobacco Garden Creek 1 1
Tongue River 1 1
Trenton 2 4 6
Yellowstone 3 1 6 10
Yellowstone River Channel 1 3 4
Yellowstone-Missouri 1 1

Map Area06 Total 1 10 1 27 39
Map Area07 Bismarck 1 1 10 12

Burnt Creek 2 7 9
Fort Mandan 1 1
Fox Hills 1 1
Glenview 2 2
Heart River 3 3
Lost Lake 1 1
Missouri River 7 8 15
Missouri River - Lake Sakakawea 1 1
New Town 1 2 3
Painted Woods Lake 4 4
Wagonsport 1 1
White Shield 1 1

Map Area07 Total 1 12 41 54
Map Area08 Horseshoe Valley 1 1

Lake Nettie 1 1 3 5
Martin 2 2
North Burleigh 1 1
Strawberry Lake 2 2
Weller Slough 1 1

Map Area08 Total 1 1 10 12
Map Area09 Cherry Lake 2 2

Eastman 1 1 2
New Rockford 3 12 15
Pipestem Creek 1 1 2
Rusland 2 2
Spiritwood-Devils Lake 2 2
Tokio 2 2
Unnamed 3 3
Warwick Aquifer 15 15

Map Area09 Total 5 40 45
Map Area10 Grand Forks 1 1

McVille 2 2
Map Area10 Total 3 3
Map Area11 Central Dakota 2 1 1 4
Map Area11 Total 2 1 1 4
Map Area12 Elm Creek 3 3

Killdeer 1 1 2
Tongue River 2 2

Map Area12 Total 1 6 7
Map Area13 Napolean 2 3 5

Spring Creek 2 2
Zeeland 1 1

Map Area13 Total 2 6 8
Map Area14 Ellendale 1 2 3
Map Area14 Total 1 2 3
Map Area15 Brightwood 1 1

Sheyenne Delta 4 14 64 82
Spiritwood 3 3

Map Area15 Total 5 14 67 86
(blank) (blank)
(blank) Total
Grand Total 21 72 6 259 358
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APPENDIX F: Total Acre-Feet for All Ground Water Permits in "Good Aquifers"
(MHove-May23. 2010)

Sum of AcFt Approv. & Request Status
Study Area Rod Aquifer Map Abey-InActive Active Abeyance App. In Process Cond. Approv. Perfected Grand Total
Map Area01 Crosby 30 403 433

Grenora 239.9 152.6 392.5
Little Muddy 818 880.3 1698.3
Ray 496.2 1240.9 1737.1
Smoky Butte 207.5 207.5 205.2 620.2
Unnamed 20 20 12 52
Wildrose 120 120
Wildrose Buried Channel 10 4 14
Yellowstone Buried Channel 350 2 352
Yellowstone River Channel 408 312 1601 2020.86 6147 10488.86

Map Area01 Total 615.5 519.5 1971 3840.16 8961.8 15907.96
Map Area02 Columbus 320 160 229.8 709.8

Tongue River 162 162
Map Area02 Total 320 160 391.8 871.8
Map Area03 Dakota Group 38 38
Map Area03 Total 38 38
Map Area04 Rolla 560 560

Spiritwood 406 284 977 511 2178
Map Area04 Total 406 284 977 1071 2738
Map Area05 Icelandic 195 90 240 525
Map Area05 Total 195 90 240 525
Map Area06 Bennie Peer 16 16

Charbonneau 1007 223 1230
Fox Hills 45 45
Missouri River - Lake Sakakawea 22.2 22.2
Sentinel Butte-Tongue River 5 5
Tobacco Garden 200 67.9 267.9
Tobacco Garden Creek 204 204
Tongue River 1.3 1.3
Trenton 1132 251.6 1383.6
Yellowstone 111 66 772 2815 3764
Yellowstone River Channel 130 103 233
Yellowstone-Missouri 10 10

Map Area06 Total 111 66 200 3255 3550 7182
Map Area07 Bismarck 400 155 973.4 1528.4

Burnt Creek 80.5 2170.1 2250.6
Fort Mandan 20 20
Fox Hills 60 60
Glenview 286 286
Heart River 461 461
Lost Lake 200 200
Missouri River 7089.5 1561.3 8650.8
Missouri River - Lake Sakakawea 1 1
New Town 200 600 800
Painted Woods Lake 1007 1007
Wagonsport 44.8 44.8
White Shield 250 250

Map Area07 Total 400 7775 7384.6 15559.6
Map Area08 Horseshoe Valley 717 717

Lake Nettie 175 170 758.9 1103.9
Martin 150 150
North Burleigh 106.5 106.5
Strawberry Lake 258 258
Weller Slough 400 400

Map Area08 Total 175 170 2390.4 2735.4
Map Area09 Cherry Lake 0.8 0.8

Eastman 405 202.5 607.5
New Rockford 918 3944.4 4862.4
Pipestem Creek 575 39 614
Rusland 450 450
Spiritwood-Devils Lake 301 301
Tokio 712 712
Unnamed 354.4 354.4
Warwick Aquifer 9647.5 9647.5

Map Area09 Total 1898 15651.6 17549.6
Map Area10 Grand Forks 400 400

McVille 518 518
Map Area10 Total 918 918
Map Area11 Central Dakota 374.1 188.4 195 757.5
Map Area11 Total 374.1 188.4 195 757.5
Map Area12 Elm Creek 683.4 683.4

Killdeer 8 180 188
Tongue River 450 450

Map Area12 Total 8 1313.4 1321.4
Map Area13 Napolean 390 573.5 963.5

Spring Creek 480.4 480.4
Zeeland 54 54

Map Area13 Total 390 1107.9 1497.9
Map Area14 Ellendale 1120 402 1522
Map Area14 Total 1120 402 1522
Map Area15 Brightwood 200 200

Sheyenne Delta 3316.5 4074.6 15870.4 23261.5
Spiritwood 584.5 584.5

Map Area15 Total 3516.5 4074.6 16454.9 24046
Grand Total 1,327.5 959.5 8,076.6 22,976.2 59,830.4 93,170.2
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APPENDIX F: Total Permit Count for All Ground Water Permits in "Conditional Aquifers"
(MHove-May24, 2010)

Count of AcFt Approv. & Proc. Status
Study Area Rod Aquifer App. In Process Cond. Approved Held In Abeyance Perfected (blank) Grand Total
Map Area02 Columbus 1 1

Gravel Sediments 1 1
Shell Creek-White Lake 2 1 3

Map Area02 Total 3 2 5
Map Area03 Denbigh Buried Channel 1 1 2

Denbigh-Lake Souris 1 4 5
Lake Souris 3 5 11 19

Map Area03 Total 3 7 16 26
Map Area04 Wolford 1 1
Map Area04 Total 1 1
Map Area05 Icelandic 1 1

Pembina Delta 1 1
Pembina River 1 1

Map Area05 Total 1 2 3
Map Area07 Ryder 1 1
Map Area07 Total 1 1
Map Area09 James River 1 1

Juanita Lake 2 2
Kilgore Channel 1 1
Maddock 1 1
Spiritwood 1 1
Spiritwood-Griggs 3 3 4 29 39
Spiritwood-Sheyenne River 1 1
Spiritwood-Warwick 3 7 1 10 21
Unnamed 1 1

Map Area09 Total 6 12 5 45 68
Map Area10 Belmont 1 1

McVille 2 4 6
Tower City 1 1

Map Area10 Total 2 6 8
Map Area11 Central Dakota 1 1 2

Long Lake 1 4 5
Map Area11 Total 1 1 5 7
Map Area12 Strasburg 2 5 7
Map Area12 Total 2 5 7
Map Area13 Unnamed 1 1

Wishek 1 2 3
Map Area13 Total 1 3 4
Map Area14 Seven Mile Coulee 2 2

Spiritwood 2 2
Spiritwood-LaMoure SE 6 2 10 18
Spritwood-Stutsman 1 5 6

Map Area14 Total 6 3 19 28
Map Area15 Colfax 1 1
Map Area15 Total 1 1
(blank) (blank)
(blank) Total
Grand Total 19 29 5 106 159
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APPENDIX F: Total  Acre-Feet for All Ground Water Permits in "Conditional Aquifers"

(MHove-May 24, 2010)      

Sum of AcFt Approv. & Proc. Status
Study Area Rod Aquifer Active Abeyance App. In Process Cond. Approved In-Active Abey Perfected Grand Total
Map Area02 Columbus 448.0 448.0

Gravel Sediments 120.0 120.0
Shell Creek-White Lake 783.0 219.8 1,002.8

Map Area02 Total 903.0 667.8 1,570.8
Map Area03 Denbigh Buried Channel 325.0 350.0 675.0

Denbigh-Lake Souris 485.0 674.0 1,159.0
Lake Souris 1,112.3 1,530.9 2,738.5 5,381.7

Map Area03 Total 1,112.3 2,340.9 3,762.5 7,215.7
Map Area04 Wolford 160.0 160.0
Map Area04 Total 160.0 160.0
Map Area05 Icelandic 900.0 900.0

Pembina Delta 400.0 400.0
Pembina River 161.0 161.0

Map Area05 Total 900.0 561.0 1,461.0
Map Area07 Ryder 73.9 73.9
Map Area07 Total 73.9 73.9
Map Area09 James River 24.0 24.0

Juanita Lake 1,002.0 1,002.0
Kilgore Channel 718.8 718.8
Maddock 399.0 399.0
Spiritwood 30.0 30.0
Spiritwood-Griggs 1,848.1 1,366.6 1,242.0 703.6 6,666.7 11,827.0
Spiritwood-Sheyenne River 202.2 202.2
Spiritwood-Warwick 2,000.0 484.0 2,297.5 800.0 2,878.0 8,459.5
Unnamed 152.0 152.0

Map Area09 Total 3,848.1 1,850.6 4,460.5 1,503.6 11,151.7 22,814.5
Map Area10 Belmont 15.0 15.0

McVille 641.0 493.8 1,134.8
Tower City 67.0 67.0

Map Area10 Total 641.0 575.8 1,216.8
Map Area11 Central Dakota 10.0 48.0 58.0

Long Lake 501.6 1,250.0 1,751.6
Map Area11 Total 10.0 501.6 1,298.0 1,809.6
Map Area12 Strasburg 878.3 1,904.5 2,782.8
Map Area12 Total 878.3 1,904.5 2,782.8
Map Area13 Unnamed 60.0 60.0

Wishek 198.0 668.5 866.5
Map Area13 Total 198.0 728.5 926.5
Map Area14 Seven Mile Coulee 540.0 540.0

Spiritwood 351.0 351.0
Spiritwood-LaMoure SE 8,919.0 257.2 2,231.9 11,408.1
Spritwood-Stutsman 326.0 1,278.0 1,604.0

Map Area14 Total 8,919.0 583.2 4,400.9 13,903.1
Map Area15 Colfax 122.0 122.0
Map Area15 Total 122.0 122.0
Grand Total 3,848.1 12,794.9 10,503.5 1,503.6 25,406.6 54,056.7
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