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APPENDIX A

AN INVENTORY OF WATER STORAGE AND RETENTION STRUCTURES

IN NORTH DAKOTA

Purpose and Scope 

Appendix A to the 1968 Interim State Water Resources Development

Plan, as prepared by the planning staff of the State Water Commission,

reflects the results of a survey recently conducted by the Commission to

determine the extent and nature of water retention and storage structures

found throughout the state. In assessing and projecting future water

requirements, an inventory and analysis of the current supply is essential.

To be useful, an inventory must answer three questions: (1) How much

water (acre-feet) is being stored? (2) What is its surface area? and,

(3) Where is it being stored? In analyzing the current supply, it is

necessary also to determine how the water is being used and by whom.

Appendix A, though primarily an inventory,does provide some insight into

the matter of which types of water resource developments have been empha-

sized in past construction efforts.

Appendix A does not present a complete picture of all water reten-

tion and storage structures built in the state over the past years because

of restrictions on the amount of time which could be devoted to field

surveys and because of the sheer number of dams involved. As a result,

only those structures with storage or retention capacities of 50 acre-

feet or more are included. Many small dams - dams which function primarily



as sources of stockwater and as fish and wildlife habitat - are not

included. The capacity and surface area of stockwater impoundments con-

structed under the provisions of the Soil Conservation Service small dams

and dugouts program are included in Table 1 of the appendix, but indi-

vidual dams and dugouts are not reported in the inventory itself.

In addition to the field surveys conducted by the Commission staff,

an extensive search of available records was made. These records, as

indicated by the number of blank spaces found in the inventory, were often

incomplete. It is the intention of the Commission to update the inventory

periodically as new structures are built and as more information pertaining

to older dams becomes available.

It should be noted that the storage figures found in the summary

table represent only storage ca pacity . Actual storage will vary from

year to year according to runoff and use.

Format,

Dams are reported in this appendix by name (when available), major

drainage basin, subbasin, and by section-township-range. When the name

of a dam is unknown or when a dam has never been named, it is identified

by section-township-range only.

Abbreviations

The following abbreviations appear within the text of this appendix:

FWL/Rec 	  Recreation, Game Refuges,
Wildlife and Fish Habitat

Irrig.	 	  Irrigation
Muni.	 	  Municipal
Ind.	 	  Industrial
FC	 	  Flood Control
StkWtr 	  Stockwater

vi



E	 	  Estimated
A.F.	 	  Acre-Feet
A.	 	  Acres
CCC	 	  Civilian Conservation Corps
WPA	 	  Works Progress Administration
BS	 	  Biological Survey
SCS	 	  Soil Conservation Service

CMP	 	  Corrugated Metal Pipe
RCP	 	  Reinforced Concrete Pipe
WSP	 	  Welded Steel Pipe
O.D.	 	  Outside Dimension
w/	 	  With
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TABLE 2.	 Soil Conservation Service Dugouts and Small Dams for
Livestock Use

Drainage Basin
	

Surface Acres	 Acre-Feet

MISSOURI RIVER

Yellowstone River	 310	 1,857
Little Missouri River 	 1,692	 10,151
Knife River	 1,216	 9,284
Heart River	 2,143	 12,858
Cannonball River	 1,663	 9,979
Grand River	 257	 1,539
Western Tributaries	 740	 7,033
Eastern Tributaries	 3,453	 18,428

JAMES RIVER	 1,344	 8,066

SOURIS (MOUSE) RIVER	 2,237	 13,423

DEVILS LAKE	 489	 2,936

RED RIVER
Wild Rice River	 209	 1,256
Sheyenne River	 972	 5,833
Elm River	 7	 42
Goose River	 143	 860
Turtle River	 79	 471
Forest	 100	 600

Park River	 225	 1,351
Pembina River	 193	 1,158
Minor Tributaries	 131	 788

TOTALS	 17,603	 107,913
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APPENDIX B

A STATE-WIDE ANALYSIS OF SOIL TYPES

BY MAJOR DRAINAGE BASINS

Preface 

This Appendix presents an analysis of the area and acreage of

different soil types within North Dakota on a major drainage basin basis.

North Dakota soils consist of 73 different soil types.

For purposes of this report, the area which constitutes the State

of North Dakota was divided into five major drainage basins, namely the

Missouri (Eastern and Western Tributaries) River, James River, Souris

(Mouse) River, Devils Lake, and Red River. Each of these basin boundaries

was superimposed on a soils map of North Dakota. The map used was pro-

duced by the North Dakota Agricultural Experiment Station at Fargo,

North Dakota, in cooperation with the United States Soil Conservation

Service. A compensating polar planimeter was then used to determine the

area in square miles of each soil type within the drainage basin. Mul-

tiplying each of these areas times 640 produced the acreage of each soil

type. These areas and acreages were then tabulated by drainage basin to

indicate the various soil types and the area and acreage of each soil type

within the drainage basin.

The main body or tabulated portion of this report is divided into

seven sections as follows:

Section I	 - Soil Identification Chart and State Soil Map

Section II	 - Missouri River Basin (Western Tributaries)

Section III - Missouri River Basin (Eastern Tributaries)
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Section IV	 - James River Basin

Section V	 - Souris (Mouse) River Basin

Section VI	 - Devils Lake Basin

Section VII - Red River Basin

Section I consists of the state soils map used in preparing this

report and the map legend listing the various soil types in the state.

Section II is divided into nine different tables. Tables 1 and

2 are of the same type as found in Sections III - VII. Tables 3 - 9

consist of the area and acreage by soil type for the various subbasins

within the Missouri River Basin Western Tributaries as follows:

Table 3 - Yellowstone River Subbasin

Table 4 - Little Missouri River Subbasin

Table 5 - Knife River Subbasin

Table 6 - Heart River Subbasin

Table 7 - Cannonball River Subbasin

Table 8 - Grand River Subbasin

Table 9 - Mainstem Drainage (Missouri)

Sections III - VII consist of two basic tables each. The first

table in each section (Tables 10, 12, 14, 16 and 18) presents in

summary form the area and acreage by soil type of each basin. The

second table in each section (Tables 11, 13, 15, 17 and 19) summarizes

the area and acreage of each soil located in the basin by county.
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SECTION	 I

SOILS IDENTIFICATION CHART

BLACK SOILS OF SUBHUMID GRASSLAND:

Nearly level to gently rolling soils with thick black surface

layer (Chernozem) and associated soils with very limey subsoil (Calcium

Carbonate Solonchak), with claypan subsoil (Solonetz), or wet soils

(Humic Gley and Planosol):

Loams and Clay Loams 

1. Barnes

2. Barnes - Glyndon

3. Barnes - Hamerly

4. Barnes - Svea

5. Forman - Aastad

6. Gardena - Aberdeen

7. Gardena - Glyndon

8. Houdek - Cresbard

9. Overly - Bearden

10. Svea - Hamerly

11. Walsh - Brantford

Sandy Loams and Loams with Sandy Substrata 

12. Embden - Glyndon

13. Embden - Tiffany

14. Embden - Ulen

15. Hecla - Hamar

16. Maddock - Barnes
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Sandy Loams and Loams with Sandy and Gravell y Substrata 

17. Brantford

18. Renshaw

19. Renshaw - Divide

20. Renshaw - Hecla

Rolling soils with thick black surface layer (Chernozem) and

associated steeply sloping soils with thin surface layer (Regosol).

Loams

21. Barnes - Buse

DARK BROWN SOILS OF SEMIARID GRASSLAND:

Nearly level to gently rolling soils with thick dark brown surface

layer (Chestnut) and associated soils with claypan subsoil (Solonetz) or

steeply sloping soils with thin surface layer (Regosol and Lithosol).

Loams and Clay Loams 

22. Agar

23. Agar - Raber

24. Agar - Williams - Zahl

25. Chama - Morton - Bainville

26. Morton

27. Morton - Regent

28. Morton - Rhoades

29. Morton - Williams

30. Raber

31. Roseglen

32. Savage - Wade - Farland

33. Williams

34. Williams - Cresbard
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Sandy Loams and Loams 

35. Parshall	 Lihen

36. Vebar

37. Vebar - Williams

Sandy Loams and Loams with Sandy and Gravelly Substrata 

38. Oahe - Roseglen

39. Oahe - Sioux

Rolling soils with thick dark brown surface layer (Chestnut)

and associated steeply sloping soils with thin surface layer

(Regosol).

Loams

40. Williams - Zahi

SOILS OF SUBHUMID WOODLAND:

Undulating to rolling soils with gray surface layer (Gray Wooded)

and associated soils with thick black surface layer (Chernozem).

Clay Loams and Clay 

41. Kelvin - Bottineau

42. Rolla - Kelvin

CLAY SOILS OF GLACIAL LAKE PLAINS:

Nearly level soils with thick black surface layer (Grumusol).

43. Fargo

44. Fargo - Bearden

45. Hegne - Fargo

VERY LIMEY SOILS OF SUBHUMID GRASSLAND:

Nearly level to undulating soils with very limey subsoil (Calcium
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Carbonate Solonchak) and associated soils with thick black surface layer

(Chernozem), wet soils (Planosol), or saline soils (Solonchak).

Loams and Clay Loams 

46. Bearden

47. Glyndon

48. Glyndon - Renshaw

49. Glyndon - Vallers

50. Hamerly - Barnes - Tetonka

51. Hamerly - Svea - Tetonka

Sandy Loams,

52. Ulen - Hecla

53. Ulen - Stirum

Saline Clay Loams and Loams 

54. Bearden, Saline

ALKALI SOILS:

Nearly level alkali soils with claypan subsoil (Solonetz) and

associated nonalkali soils with thick surface layer (Chestnut and

Chernozem).

Loams and Clay_Loams 

55. Cresbard - Barnes - Cavour

56. Cresbard - Cavour

57. Cresbard - Edgeley

58. Exline - Aberdeen

59. Rhoades - Morton

SOILS OF STREAM VALLEYS:

Nearly level soils on bottomlands (Alluvial) gently sloping soils

on alluvial fans (Alluvial and Chernozem) and steeply sloping soils (Regosol).
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60. Houre - Banks

Loams and Clay Loams 

61. Walsh - Edgeley - Buse

SOILS ON STEEP SLOPES:

Hilly and steeply sloping soils with thin surface layer (Regosol

and Lithosol) and associated soils with thick surface layer (Chernozem

and Chestnut) or with claypan subsoil (Solonetz).

Rough Broken Land 

62. Badlands - Bainville

Hill y and Steep Land 

63. Bainville - Flasher - Agar

64. Bainville - Morton

65. Bainville - Rhoades

66. Bainville - Zahl

67. Buse - Barnes

Hill y and Steep Land 

68. Flasher - Bainville - Rhoades

69. Flasher - Vebar

70. Lismas

71. Shaly Colluvial Land

72. Zahl - Williams

SOILS OF SAND HILLS:

Hilly, hummocky and nearly level sandy soils (Regosol) and

associated wet soils (Humic Gley).

Sands and Loamy Sands 

73. Valentine - Hecla - Hamar
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SECTION	 Il

TABLE 1.	 Missouri River Basin (Western Tributaries) - Area and
Acreage by Soil Type 1/

SOIL TYPE AREA (SQ. MI.)	 ACREAGE

24	 205.8	 131,712
25	 368.0	 235,520
26	 3,071.6	 1,965,824
27	 180.0	 115,200
28	 1,748.5	 1,119,040
29	 124.8	 79,872
32	 67.o	 42,880
33	 392.o	 250,880
35	 59.2	 37,888
36	 1,441.3	 922,432
37	 250.9	 160,576
40	 901.4	 576,896
59	 1,625.7	 1,040,448
60	 289.4	 185,216
62	 1,798.2	 1,150,848
63	 71.5	 45,760
64	 3,695.8	 2,365,312
65	 1,280.9	 819,776
66	 593.0	 379,520
68	 590.5	 377,920
69	 545.1	 348,864
70	 48.4	 30,976

TOTALS	 19,349.0	 12,383,360

1/	 Figures contained in this table include area and acreage data for
the western Missouri Mainstem drainage as given in Table 9.



TABLE 2.	 Missouri River Basin (Western Tributaries) - Area and
Acreage by Soil Type and County

Billings

SOIL TYPE	 AMA (SQ. MI.)	 ACREAGE 

26	 511.4	 327,296
28	 130.8	 83,712
36	 246.2	 157,568
64	 98.6	 63,104

59	 415.0	 265,600
62	 685.4	 438,656
64	 59.2	 37,888
65	 7.4	 4,736

26	 199.4	 127,616
28	 296.6	 189,824
36	 66.9	 42,816
59	 202.9	 129,856
62	 119.6	 76,544
64	 60.4	 38,656
68	 170.8	 109,312
70	 48.4	 30,976

COUNTY,

Adams

Bowman

Dunn 28	 143.1	 91,584
36	 157.9	 101,056
37	 241.5	 154,560
40	 4.9	 3,136
59	 320.7	 205,248
62	 315.4	 201,856
64	 338.4	 216,576
65	 287.9	 184,256
66	 51.8	 32,832
69	 218.4	 139,776

Golden Valley	 25	 365.0	 233,600
28	 61.8	 39,552
62	 242.7	 155,328
64	 315.5	 201,920

Grant 26	 599.0	 383,360
28	 116.0	 74,240
36	 315.7	 202,048
64	 181.6	 116,224
65	 222.9	 142,656
68	 2.0	 1,280
69	 226.8	 145,152
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TABLE 2.	 Missouri River Basin (Western Tributaries) - Area and
Acreage by Soil Type and County (Cont.)

McKenzie

Mercer

Morton

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

26	 639.6	 409,344
27	 177.5	 113,600
28	 7.4	 4,736
36	 289.5	 185,280

24	 96.1	 61,504
33	 207.1	 132,544
40	 451.2	 288,768
59	 5.0	 3,200
60	 127.7	 81,728
62	 420.3	 268,992
64	 1,132.7	 724,928
66	 313.1	 200,384
69	 14.8	 9,472

24	 73.9	 47,296
26	 78.8	 50,432
28	 32.0	 20,480
33	 184.9	 118,336
35	 49.3	 31,552
37	 9.4	 6,016
40	 202.2	 129,408
60	 21.7	 13,888
63	 12.3	 7,872
64	 258.8	 165,632
66	 167.7	 107,328

24	 35.8	 22,912
26	 274.3	 175,552
28	 604.9	 387,136
29	 45.9	 29,376
32	 45.9	 29,376
60	 50.8	 32,512
64	 419.2	 268,288
65	 338.6	 216,704
68	 77.7	 49,728
69	 56.9	 36,416

COUNTY 

Hettinger

Oliver	 26	 64.1	 41,024
28	 29.6	 18,944
29	 78.9	 50,496



TABLE 2.	 Missouri River Basin (Western Tributaries) - Area and
Acreage by Soil Type and County (Cont.)

COUNTY	 SOIL TYPE	 AREA (SQ. MI.) ,	ACREAGE

Oliver (Cont.)	 35	 9.9	 6,336
36	 49.3	 31,552
40	 243.1	 155,584
60	 46.8	 29,952
63	 59.2	 37,888
64	 88.7	 56,768
66	 60.4	 38,656

Sioux

Slope

26	 32.8	 20,992
28	 46.9	 30,016
32	 21.1	 13,504
59	 216.6	 138,624
6o	 42.4	 27,136
65	 419.2	 268,288
68	 340.0	 217,600

25	 3.0	 1,920
26	 249.0	 159,360
27	 2.5	 1,600
28	 58.2	 37,248
36	 41.9	 26,816
59	 174.6	 111,744
62	 14.8	 9,472
64	 655.0	 419,200

Stark 26	 423.2	 270,848
28	 221.2	 141,568
36	 273.9	 175,296
59	 290.9	 186,176
64	 87.7	 57,408
65	 4.9	 3,136
69	 28.2	 18,048



TABLE 3.	 Yellowstone River Subbasin - Area and Acreage by Soil Type

SOIL TYPE ,	AREA (SQ. MI)	 ACREAGE 

24	 39.4	 25,216
40	 64.2	 41,088
60	 103.0	 65,920
64	 534.0	 341,760
66	 7.4	 4,736

TOTALS	 748.0	 478,720



TABLE 4.	 Little Missouri River Subbasin - Area and Acreage by Soil
Type

SOIL TYPE	 AREA JSQ. MI.)	 ACREAGE

25	 368.0	 235,52o
26	 29.6	 18,944
28	 201.8	 129,152
36	 39.4	 25,216
37	 51.7	 33,088
4o	 305.7	 195,648
59	 102.6	 65,664
62	 1,679.4	 1,074,816
64	 1,532.4	 980,736
65	 2.0	 1,280
66	 21.6	 13,824
68	 226.8	 145,152
69	 136.6	 87,424
7o	 48.4	 30,976

TOTALS	 4,746.0	 3,037,440



TABLE 5.	 Knife River Subbasin - Area and Acreage by Soil Type

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

26	 243.3	 155,712
28	 224.0	 143,360
33	 106.0	 67,840
35	 59.2	 37,888
36	 103.5	 66,240
37	 199.2	 127,488
40	 340.9	 218,176
59	 372.4	 238,336
60	 2.0	 1,280
64	 423.7	 271,168
65	 298.2	 190,848
66	 99.6	 63,744
69	 35.0	 22,400

TOTALS	 2,507.0	 1,604.480



TABLE 6.	 Heart River Subbasin - Area and Acreage by Soil Type

SOIL TYPE	 AREA (sq. MI.)	 ACREAGE 

26	 725.9	 464,576
28	 879.3	 562,752
36	 429.3	 274,752
40	 4.9	 3,136
59	 440.5	 281,920
60	 17.9	 11,456
62	 40.7	 26,048
64	 270.8	 173,312
65	 272.1	 174,144
69	 261.6	 167,424

TOTALS	 3,343.0	 2,139,520



TABLE 7.	 Cannonball River Subbasin - Area and Acreage by Soil Type

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

26	 1,818.3	 1,163,712
27	 180.0	 115,200
28	 116.8	 74,752
36	 683.8	 437,632
59	 276.5	 176,960
60	 5.0	 3,200
62	 72.2	 46,208
64	 388.0	 248,320
65	 476.1	 304,704
68	 243.0	 155,520
69	 50.3	 32,192

TOTALS	 4,310.0	 2,758,400
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TABLE 8.	 Grand River Subbasin - Area and Acreage by Soil Type

SOIL TYPE ,	AREA (SQ, MI.)	 ACREAGE 

26	 190.6	 121,984
28	 262.4	 167,936
36	 136.0	 87,040
59	 233.5	 149,440
64	 71.5	 45,760

TOTALS	 894.0	 572,160



TABLE 9.	 Mainstem Drainage (Western Missouri) - Area and Acreage by
Soil Type

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE

	24	 166.4	 106,496

	

26	 63.9	 40,896

	

28	 64.2	 41,088

	

29	 124.8	 79,872

	

32	 67.0	 42,880

	

33	 286.0	 183,040

	

36	 49.3	 31,552

	

40	 185.7	 118,848

	

59	 200.2	 128,128
	6o	 161.5	 103,360
	62	 5.9	 3,776

	

63	 71.5	 45,760

	

64	 475.4	 304,256

	

65	 232.5	 148,800

	

66	 464.4	 297,216

	

68	 120.7	 77,248
	69	 61.6	 39)424

	

TOTALS	 2,801.0	 1,792,640
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TABLE 10.	 Missouri River Basin (Eastern Tributaries) - Area and
Acreage by Soil Type

SOIL TYPE	 AREA (Sq. MI,)	 ACRES

	4	 187.3	 119,872

	

15	 76.4	 48,896

	

18	 386.5	 247,360

	

20	 241.6	 154,624

	

21	 202.6	 129,664

	

22	 133.1	 85,184

	

23	 133.1	 85,184

	

24	 106.0	 67,840

	

29	 325.4	 208,256

	

30	 404.3	 258,752

	

32	 94.9	 60,736

	

33	 4,612.5	 2,952,000

	

35	 409.7	 262,208

	

36	 156.3	 100,032

	

38	 37.0	 23,680

	

39	 612.2	 391,808

	

40	 2,3o1.1	 1,472,704

	

60	 248.2	 158,848

	

63	 517.7	 331,328

	

66	 704.4	 450,816

	

67	 667.5	 427,200

	

72	 1,995.2	 1,276,928 

	

TOTALS	 14,553.0	 9,313,920



TABLE 11.	 Missouri River Basin (Eastern Tributaries) - Area and
Acreage by Soil Type and County

COUNTY	 SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

Burke

Burleigh

Divide

Emmons

33	 149.2	 95,488
72	 133.6	 85,504

18	 4.0	 2,560
32	 94.9	 60,736
33	 613.3	 392,512
35	 224.8	 143,872
39	 74.7	 47,808
40	 354.6	 226,944
60	 75.0	 48,000
66	 202.3	 129,472
67	 3.0	 1,920
72	 7.4	 4,736

33	 148.1	 94,784
38	 32.0	 20,480
39	 19.8	 12,672
40	 148.0	 94,720
72	 2.5	 I,600

22	 133.1	 85,184
23	 133.1	 85,184
29	 231.7	 148,288
30	 133.1	 85,184
33	 113.6	 72,704
35	 157.7	 100,928
36	 35.5	 22,720
39	 27.5	 17,600
6o	 74.0	 47,360
63	 517.7	 331,328

Kidder 15	 76.4	 48,896
18	 312.7	 200,128
20	 241.6	 154,624
21	 4.9	 3,136
33	 192.5	 123,200
35	 9.9	 6,336
39	 7.4	 4,736
40	 241.7	 154,688
67	 212.0	 135,680
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TABLE 11.	 Missouri River Basin (Eastern Tributaries) - Area and
Acreage by Soil Type and County (Cont.)

McIntosh

McLean

Mountrail

SOIL TYPE.	AREA (SQ. MI.)	 ACREAGE 

21	 17.3	 11,072
29	 49.3	 31,552
33	 96.2	 61,568
36	 101.1	 64,704
39	 138.1	 88,384
40	 101.2	 64,768
67	 39.4	 25,216
72	 291.0	 186,240

4	 39.4	 25,216
29	 44.4	 28,416
30	 271.2	 173,568
33	 133.3	 85,312
36	 19.7	 12,608
39	 81.3	 52,032
67	 34.5	 22,080
72	 157.9	 101,056

24	 106.0	 67,840
33	 1,276.7	 817,088
39	 77.o	 49,28o
40	 486.8	 311,552
60	 66.6	 42,624
66	 7.4	 4,736
72	 202.6	 129,664

33	 808.7	 517,568
4o	 329.2	 210,688
66	 169.7	 108,608
72	 554.0	 354,560

CO9NTY 

Logan

Sheridan	4 	 147.9	 94,656

	

21	 44.4	 28,416
	33	 17.3	 11,072

	

39	 4.9	 3,136

	

40	 22.2	 14,208

	

67	 145.3	 92,992

	

72	 246.5	 157,760
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TABLE 11.	 Missouri River Basin (Eastern Tributaries) - Area and
Acreage by Soil Type and County (Cont.)

COUNTY	 SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

Stutsman
	 18	 69.8	 44,672

21	 136.0	 87,040
39	 3.5	 2,240
67	 142.1	 90,944

Ward
	

33	 120.8	 77,312
35	 17.3	 11,072
39	 24.7	 15,808
40	 41.9	 26,816
72	 253.9	 162,496

Wells	 67	 91.2	 58,368

Williams 33	 942.8	 603,392
38	 5.o	 3,200
39	 153.3	 98,112
4o	 575.5	 368,320
6o	 32.6	 20,864
66	 325.0	 208,000
72	 145.8	 93,312
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SECTION	 IV

TABLE 12.	 James River Basin - Area and Acreage by Soil Type

SOIL TYPE	 AREA ..SSQ. MI.)	 ACRES

	

2	 838.4	 536,576

	

3	 852.1	 545,344
	4 	 2,397.4	 1,534,336

	

8	 427.3	 273,472

	

10	 276.8	 177,152

	

15	 167.7	 107,328
	16	 49.3	 31,552

	

18	 51.6	 33,024
	19	 55.5	 35,520

	

21	 513.8	 328,832

	

51	 127.5	 81,600

	

55	 83.9	 53,696

	

56	 69.0	 44,160

	

57	 69.4	 44,416

	

61	 39.6	 25,31+4

	

67	 839.7	 537,408

	

72	 51.0	 32,640 

	

TOTALS	 6,910.0	 4,422,400
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TABLE 13.	 James River Basin - Area and Acreage by Soil Type and
County

Dickey

SOIL TYPE ,	AREA (SQ. MI.)	 ACREAGE 

	3 	 384.9	 246,336

	

4	 48.0	 30,720

	

18	 9.9	 6,336

	

51	 58.0	 37,120

	

61	 24.8	 15,872

	

4	 420.7	 269,248

	

8	 368.1	 235,584

	

15	 111.0	 71,040

	

21	 55.4	 35,456
	57	 57.1	 36,544

	

67	 108.4	 69,376

	

72	 12.3	 7,872

COUNTY

Barnes

Eddy
	

2	 106.3	 68,032
3	 7,4	 4,736

19	 53.5	 34,240

Foster

	

2	 278.5	 178,240
	3 	 108.7	 69,568

	

19	 2.0	 1,280
	51	 9.9	 6,336

	

55	 17.3	 11,072
	56	 54.2	 34,688

	

67	 7.4	 4,736

Griggs	 51	 4.9	 3,136

Kidder	4 	 12.3	 7,872

	

18	 2.5	 1,600

	

67	 113.1	 72,384

LaMoure	3 	 66.6	 42,624
	4 	 895.8	 573,312

	

8	 59.2	 37,888

	

21	 71.5	 45,760

	

57	 12.3	 7,872

	

61	 14.8	 9,472

	

67	 15.8	 10,112
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TABLE 13.	 James River Basin - Area and Acreage by Soil Type and
County (Cont.)

McIntosh

Ransom

Sargent

Stutsman

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

	

4	 32.0	 24,480

	

21	 61.5	 39,360

	

67	 60.0	 38,400

	

72	 23.9	 15,296

	4 	 125.3	 80,192

	

67	 54.2	 34,688

	

72	 14.8	 9,472

	

4	 12.3	 7,872

	

18	 39.2	 25,088

	

4	 34.7	 22,208

	

15	 56.7	 36,288

	

2	 22.2	 14,208

	

3	 232.7	 148,928
	4 	 619.0	 396,160

	

10	 276.8	 177,152

	

16	 49.3	 31,552

	

21	 325.4	 208,256

	

51	 54.7	 35,008

	

56	 14.8	 9,472

	

67	 332.8	 212,992

COUNTY

Logan

Wells

	

2	 431.4	 276,096

	

3	 51.8	 33,152

	

4	 197.3	 126,272

	

55	 66.6	 42,624

	

67	 148.0	 94,720



SECTION	 V

TABLE 14.	 Souris River Basin - Area and Acreage by Soil Type

SOIL TYPE	 AREA (SQ. MI.)	 ACRES 

	

1	 2,417.0	 1,546,880

	

3	 204.0	 130,560

	

4 385.1	 246,464

	

6	 60.8	 38,912

	

7	 196.1	 125,504

	

9	 99.7	 63,80810	 42.4	 27,13612	 55.1	 35,26415	 1,291.9	 826,816
16	 316.8	 202,75218	 41.0	 26,240
19	 104.6	 66,94421	 45.8	 29,312
31	 32.0	 20,480
33	 1,408.4	 901,376
34	 175.0	 112,000
38	 0.2	 128
39	 93.6	 59,9044o	 596.7	 381,88841	 321.7	 205,88842	 48.1	 30,784

	

44 141.7	 90,68856	 150.2	 96,12872	 729.6	 466,944
73	 363.5	 232.640 

	

TOTALS	 9,321.0	 5,965,440



TABLE 15.	 Souris River Basin - Area and Acreage by Soil Type and
County

Burke

Divide

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

	1 	 813.4	 520,576

	

6	 2.5	 1,600
	7 	 121.5	 77,760

	

9	 97.2	 62,208

	

10	 40.4	 25,856

	

15	 298.5	 191,040

	

19	 36.1	 23,104

	

41	 159.4	 102,016

	

44	 141.7	 90,688

	

73	 1.3	 832

	

1	 37.0	 23,608

	

33	 397.1	 254,144

	

34	 61.6	 39,424

	

40	 69.0	 44,160

	

56	 103.4	 66,176

	

72	 192.1	 122,944

	31	 32.0	 20,480

	

33	 138.0	 88,32o

	

34	 113.4	 72,576

	

38	 0.2	 128
	39	 88.7	 56,768

	

40	 463.6	 296,704

	

56	 46.8	 29,952

	

72	 78.9	 50,496

COUNTY

Bottineau

McHenry

McLean

1	 251.0	 160,640

	

4	 328.7	 210,368
	9 	 2.5	 1,600

	

12	 23.1	 14,784

	

15	 700.0	 448,000
	16	 71.9	 46,016

	

18	 41.0	 26,240
	33	 105.2	 67,328

	

72	 20.5	 13,120

	

73	 355.7	 227,648

	

4	 14.8	 9,472

	

72	 64.1	 41,024
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TABLE 15.	 Souris River Basin - Area and Acreage by Soil Type and
County (Cont.)

Pierce

Renville

Rolette

Sheridan

Ward

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

	33	 25.4	 16,256

	

72	 61.0	 39,040

	

7	 49.3	 31,552

	

12	 32.0	 20,480

	

15	 227.5	 145,600

	

16	 133.2	 85,248

	

21	 4.0	 2,560

	

73	 6.5	 4,160

	

1	 812.3	 519,872

	

3	 79.7	 51,008

	

33	 10.0	 6,400

	

3	 124.3	 79,552

	

6	 53.3	 37,312

	

7	 25.3	 16,192

	

10	 2.0	 1,280

	

15	 65.9	 42,176

	

16	 99.4	 63,616

	

19	 68.5	 43,840

	

41	 162.3	 103,872

	

42	 48.1	 30,784

	

4	 41.6	 26,624

	

16	 12.3	 7,872

	

21	 41.8	 26,752

	

72	 24.6	 15,744

	

1	 503.3	 322,112

	

33	 732.7	 468,928

	

39	 4.9	 3,136

	

40	 64.1	 41,024

	

72	 288.4	 184,576

COUNTY

Mountrail



SECTION	 VI

TABLE 16.	 Devils Lake Basin - Area and Acreage by Soil Type

SOIL TYPE	 AREA (SQ. MI.)	 ACRES

	2 	 451.0	 288,640

	

3	 866.2	 554,368

	

4	 272.7	 174,528

	

9	 151.1	 96,704

	

10	 529.0	 338,560

	

12	 1.5	 96o

	

14	 56.2	 35,968

	

15	 173.6	 111,104

	

16	 149.5	 95,680

	

17	 30.3	 19,392

	

21	 531.6	 340,224

	

5o	 636.5	 407,360

	

51	 860.8	 550,912

TOTALS	 4,710.0	 3,014,400



TABLE 17.	 Devils Lake Basin - Area and Acreage by Soil Type and
County

COUNTY	 SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

Benson

Cavalier

	

2	 72.2	 46,208
	3 	 35.7	 22,848

	

9	 14.8	 9,472

	

io	 400.1	 256,064

	

15	 8.4	 5,376

	

16	 36.1	 23,104

	

17	 28.3	 18,112

	

21	 397.6	 254,464

	

51	 12.3	 7,872

	5o	 242.3	 155,072

	

51	 27.8	 17,792

Eddy	 21	 22.2	 14,208

McHenry

Nelson

Pierce

	4 	 35.9	 22,976

	

16	 2.5	 1,600

	

3	 198.2	 126,848

	

4	 1.0	 64o

	

17	 2.0	 1,280

	

51	 193.2	 123,648

	

2	 29.6	 18,944

	

3	 19.7	 12,608

	

4	 17.3	 11,072

	

9	 17.3	 11,072

	

10	 71.5	 45,760

	

12	 1.5	 960

	

15	 157.8	 100,992

	

16	 106.0	 67,840

	

21	 101.0	 64,640

	

51	 12.3	 7,872

Ramsey

	

2	 232.2	 148,608

	

3	 352.0	 225,280

	

9	 12.3	 7,872

	

io	 54.9	 35,136

	

50	 225.1	 144,064

	

51	 439.5	 281,280
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TABLE 17.	 Devils Lake Basin - Area and Acreage by Soil Type and
County (Cont.)

Sheridan

Towner

Walsh

SOIL TYPE	 AREA (SQ. NI.)	 ACREAGE 

	3 	 127.4	 81,536

	

4	 12.3	 7,872

	

9	 17.3	 11,072
	15	 7.4	 4,736

	

16	 4.9	 3,136

	

50	 2.0	 1,280

	

2	 49.3	 31,552

	

4	 27.1	 17,344

	

21	 5.9	 3,676

	

2	 35.7	 22,848

	

3	 40.4	 25,856

	

4	 176.6	 113,024

	

9	 89.4	 57,216

	

10	 2.5	 1,600

	

14	 56.2	 35,968

	

50	 167.1	 106,944

	

51	 145.6	 93,184

	

3	 92.8	 59,392
	51	 30.1	 19,264

COUNTY

Rolette

Wells	 2	 32.0	 20,480

	

4	 2.5	 1,600

	

21	 4.9	 3,136



SECTION	 VII

TABLE 18. Red River Basin - Area and Acreage by Soil Type

SOIL TYPE	 AREAAN, MI.) 

	2 	 627.0

	

3	 1,568.6

	

4	 1,255.9

	

5	 793.2

	

6	 43.0

	

7	 739.2

	

9	 272.5

	

10	 492,2

	

11	 117.0

	

12	 183.9

	

13	 124.8

	

14	 162.6

	

15	 746.8

	

16	 39.9

	

17	 158.5

	

18	 127.2

	

19	 150.0
21	 427.7
41	 82.2

	

43	 1,381.1

	

44	 276.1
45	 143.0

	

46	 1,273.6
47	 285.3
48	 313.2

305.5
421.3

1,992.8
297.9
64.7

407.6
82.4
27.7
69.6
39.4
51.4
7.4

269.8

ACRES

401,280
1,003,904

803,776
507,648
27,520

473,088
174,400
315,008
74,880

117,696
79,872

104,064
477,952
25,536

101,440
81,408
96,000

273,728
52,608

883,904
176,704
91,520

815,104
182,592
200,448
195,520
269,632

1,275,392
190,656
41,408

260,864
52,736
17,728
44,544

25,216
32,896
4,736

172,672

49
50
51
52
53
54
55
58
61
67
71
72
73

TOTALS
	

15,822.0
	

10,126,080
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TABLE 19.	 Red River Basin - Area and Acreage by Soil Type and County

COUNTY	 SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

Barnes

Benson

Cavalier

Cass

Eddy

3	 280.6	 179,584
4	 46.2	 29,568
7	 76.4	 48,896

18	 2.5	 1,600
51	 537.5	 344,000
61	 59.2	 37,888

2	 350.8	 224,512
3	 27.8	 17,792

10	 54.1	 34,624
15	 4.9	 3,136
17	 4.9	 3,136
21	 4.0	 2,560

10	 350.3	 224,192
11	 25.3	 16,192
41	 25.3	 16,192
43	 12.3	 7,872
50	 133.6	 85,504
51	 592.8	 379,392
52	 1.0	 640
55	 47.9	 30,656

	

71	 50.4	 32,256

	

3	 91.4	 58,496
4	 213.3	 136,512
7	 179.9	 115,136
9	 2.5	 1,600

14	 78.8	 54,032
15	 61.0	 39,040

	

43	 746.6	 477,824

	

46	 241.5	 154,560

	

51	 178.0	 113,920

2	 19.8	 12,672
3	 12.3	 7,872
4	 59.3	 37,952

	

15	 49.3	 31,552

	

19	 132.7	 84,928

	

21	 179.2	 114,688
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TABLE 19.	 Red River Basin - Area and Acreage by Soil Type and
County (Cont.)

COUNTY	 SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE

Foster

Grand Forks

Griggs

Nelson

	3 	 37.0	 23,680

	

15	 9.9	 6,336

	

16	 27.6	 17,664

	

19	 17.3	 11,072

	

21	 14.8	 9,472

	

51	 61.4	 39,296

	3 	 204.9	 131,136

	

7	 116.3	 74,432

	

9	 7.4	 4,736

	

12	 154.3	 98,752

	

18	 22.7	 14,528

	

45	 35.2	 22,528

	

46	 243.2	 155,648

	

48	 199.8	 127,872

	

49	 113.7	 72,768

	

51	 70.2	 44,928

	

54	 278.3	 178,112

	3 	 66.8	 42,752

	

4	 99.7	 63,808

	

6	 43.0	 27,520

	

16	 12.3	 7,872

	

17	 121.7	 77,888

	

21	 81.1	 51,904

	

51	 280.6	 179,584

	

55	 4.9	 3,136

	3 	 21+2.0	 154,880

	

4	 135.5	 86,720

	

15	 17.6	 11,264

	

17	 31.9	 20,416

	

21	 9.9	 6,336

	

51	 175.7	 112,448

Pembina	7 	 19.7	 12,608
	10	 5.0	 3,200
	11	 61.6	 39,424

	

43	 2.5	 1,600

	

44	 276.1	 176,704

	

45	 4.9	 3,136
	46	 263.8	 168,832
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TABLE 19.	 Red River Basin - Area and Acreage by Soil Type and
County (Cont.)

COUNTY	 SOIL TYPE	 AREA_SSO. MI.)	 ACREAGE 

Pembina (Cont.)	 47	 170.1	 108,864
49	 24.7	 15,808
52	 204.6	 130,944
54	 69.0	 44,160
71	 1.0	 640
73	 39.0	 24,960

Pierce

Ransom

Richland

	2 	 51.8	 33,152

	

15	 12.3	 7,872

	

21	 39.4	 25,216

	

3	 239.7	 153,408

	

4	 47.0	 30,080

	

5	 167.6	 107,264

	

7	 22.0	 14,208

	

15	 147.9	 94,656

	

18	 56.7	 36,288

	

53	 12.3	 7,872

	

58	 12.3	 7,872

	

61	 3.0	 1,920

	

73	 101.0	 64,640

	

4	 49.9	 31,936

	

5	 159.7	 102,208

	

7	 167.1	 106,944

	

9	 107.3	 68,672

	

13	 124.8	 79,872

	

15	 204.7	 131,008

	

43	 281.7	 180,288

	

46	 47.4	 30,336

	

47	 34.9	 22,336

	

52	 92.3	 59,072

	

53	 52.4	 33,536

	

58	 8.0	 5,120

	

73	 129.8	 83,072

Rolette	3 	 60.8	 38,912

	

41	 56.9	 36,416

	

50	 9.9	 6,336
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TABLE 19.	 Red River Basin - Area and Acreage by Soil Type and
County (Cont.)

Sheridan

Steele

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

	4 	 7.4	 4,736

	

5	 465.9	 298,176

	

7	 29.6	 18,944

	

9	 24.7	 15,808

	

15	 197.2	 126,208

	

18	 20.2	 12,928

	

21	 14.8	 9,472

	

43	 7.4	 4,736

	

58	 7.4	 4,736

	

2	 22.2	 14,208

	

4	 66.9	 42,816

	

21	 44.4	 28,416

	

67	 32.0	 20,480

	

72	 7.4	 4,736

	

3	 14.8	 9,472

	

4	 480.7	 307,648

	

7	 12.3	 7,872

	

9	 54.2	 34,688

	

14	 22.2	 14,208

	

49	 66.7	 42,688
51	 39.4	 25,216

	

55	 17.3	 11,072
61	 7.4	 4,736

COUNTY

Sargent

Stutsman	 51	 9.9	 6,336

Towner	4 	 32.7	 20,928

	

50	 277.8	 177,792

	

51	 30.0	 19,200

Traill	4 	 17.3	 11,072

	

7	 115.9	 74,176

	

9	 76.4	 48,896

	

12	 22.2	 14,208

	

14	 61.6	 39,424

	

43	 330.6	 211,584

	

46	 130.6	 83,584

	

48	 113.4	 72,576
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TABLE 19.	 Red River Basin - Area and Acreage by Soil Type and
County (Cont.)

SOIL TYPE	 AREA (SQ. MI.)	 ACREAGE 

	3 	 231.3	 148,032

	

10	 82.8	 52,992

	

11	 30.1	 19,264

	

12	 7.4	 4,736

	

15	 42.0	 26,880

	

18	 25.1	 16,064

	

21	 40.1	 25,664

	

45	 102.9	 65,856

	

46	 347.1	 222,144

	

47	 80.3	 51,392
	49	 100.4	 64,256

	

51	 17.3	 11,072

	

54	 60.3	 38,592

COUNTY

Walsh

Wells
	 2	 182.4	 116,736

	

3	 59.2	 37,888

	

55	 12.3	 7,872

	

67	 7.4	 4,736
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ESTIMATE OF IRRIGABLE LAND IN NORTH DAKOTA

Preface 

The estimated acreage of irrigable land in North Dakota was pre-

pared at the request of the North Dakota State Water Commission.

The river basins on which estimates are presented were selected

by the State Water Commission. The river basin boundaries were plotted

on the General Soil Map of North Dakota (North Dakota Agric. Experiment

Station, 1961). The area of each soil association within each river

basin was measured and reported in square miles and acres by the State

Water Commission.

The following procedure was used in determining the acreage of

irrigable land within each river basin.

1. Townships within each soil association on the state map

were selected as representative samples of the association.

2. The acreage of the various soils in the sample townships

were compiled from acreage measurements of soil associations

in these townships from the county general soil maps.

3. The acreage of irrigable soils in the sample townships

was determined and calculated as a percentage of the total

area of the sample townships.

4. The area of the state soil associations within each river

basin was then multiplied by the percentage figure for

each association to obtain the total irrigable acreage for

each river basin.

The total irrigable acreage was then reduced on the basis of the

experience gained in making detailed soil surveys of areas proposed for

• 37 •



irrigation and because of the general nature of the data used to arrive

at the irrigable acreage.

In making these estimates it was assumed that water was available

and the location and size of the soil areas were satisfactory.

One additional factor deserves consideration. The sample town-

ships were selected as representative of the soil association on the

state map. Thus, the sample townships which are representative of the

soil association on the state map are also assumed to be representative

of the parts of the soil association in the respective drainage basins.

TABLE 20.	 Irrigable Acres in North Dakota by Drainage Basin

DRAINAGE BASIN	 IRRIGABLE LANDS (ACRES) 

MISSOURI RIVER (WESTERN TRIBUTARIES) 	 532,564

Yellowstone River	 (34,836)
Little Missouri River 	 (157,336)
Knife River	 (54,858)
Heart River	 (59,796)
Cannonball River	 (94,410)
Grand River	 (15,636)
Mainstem	 (115,692)

MISSOURI RIVER (EASTERN TRIBUTARIES)

JAMES RIVER

SOURIS (MOUSE) RIVER

DEVILS LAKE

RED RIVER

TOTAL

638,832

203,682

739,146

210,210

1.578.570 

3,903,004
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was received from the Water Resources Council
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89-80, "The Water Resources Planning Act,"

July, 1965.

4	 I



APPENDIX C

Interim North Dakota

State Water Resources Development Plan
SWC Project #322

AN INVENTORY OF LEGAL DRAINS

IN NORTH DAKOTA

North Dakota State Water Commission
State Office Building

900 Boulevard
Bismarck, North Dakota 58501

June, 1968

•
11



• iii

TABLE OF CONTENTS

APPENDIX C

General 	 	 iv

Format 	 	 v

Legal Drains

James River Basin 	 	 1

Souris River Basin	 1

Red River Basin

Wild Rice Subbasin 	 	 2

Sheyenne River Subbasin 	 	 6

Elm River Subbasin 	 	 7

Goose River Subbasin 	 	 8

Turtle River Subbasin 	 	 9

Forest River Subbasin 	 	 9

Park River Subbasin 	 	 10

Pembina River Subbasin 	 	 11

Red River Mainstem 	 	 13



•

APPENDIX C

AN INVENTORY OF LEGAL DRAINS IN

NORTH DAKOTA

General 

In some areas of North Dakota, particularly the Red River Valley,

valuable agricultural land is subject to periodic flooding during the

spring snow melt and periods of excessive rainfall. As a result, crop

production is significantly reduced, and the income of the farmers in

the area and the economy of the state are adversely affected. Much of

this land is the most highly productive in the state when protected

from flooding.

Legal drains, the subject of this appendix, provide a significant

element of flood protection. A legal drain is defined as An improve-

ment of capacity to carry excess runoff within existing

natural channels, existing ditches, or wholly new ditches

which has been initiated, established, constructed and wiZZ

be maintained as the statutory responsibility of an accredited

sponsoring agency under the applicable requirements of Chapter

61-21 of the North Dakota Century Code.

The State Water Commission's drainage program was initiated in

191+3 when the State Legislature appropriated funds to the Commission to

assist in its implementation. Since then, the primary aim of this

program has been the construction of floodways that serve large areas

subject to water damage.
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Funds appropriated to the Commission for drainage work are

allocated to the various drainage projects qualifying for State assis-

tance in accordance with rules and regulations adopted by the Commission.

State assistance to counties for this work is generally 40% of the qual-

ified construction costs. The Commission will cooperate in the construc-

tion of drainage works only when such construction is sponsored by some

legal entity such as the board of drain commissioners; board of county

commissioners; a township board; or a water management district.

Engineering services for the planning and construction of legal

drains are provided by the U. S. Soil Conservation Service.

Appendix C is a record of all legal drains located in North

Dakota for which the State Water Commission has plans on file. It is

subject to revision and will be updated as new drains are completed

and as more complete information is made available to the Commission.

Format

In this Appendix, legal drains are recorded by major drainage

basin and by subbasin, when applicable. Since no legal drains have

been reported to this office as existing in the Missouri River or

Devils Lake drainage basins, these two basins are not included in this

report. The following information is presented for individual drains:

(1) SWC Project Number - This is the file number under

which all correspondence and pertinent data, including

plans and profiles, are maintained.

(2) Project Name - Each legal drain, in addition to having

a project number, has a name. This name is often com-

v
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posed of the name of the county in which the drain is

located and a number. Richland County Drain #39

is an example of this type.	 Woodbury Drain #1

and Falconer Township Drain #1 are examples of

drains in which the county designation does not appear.

(3) Subbasin - Except in the Red River drainage basin,

where a majority of the legal drains have been con-

structed, individual drains are designated as being

located within a major drainage basin only.

In the Red River basin, a subbasin designation is

also made.

(4) Point of Discharge - The termination point of each

drain--the point at which a drain empties into another

drain or into another waterway--is identified by section-

township-range, county and outlet. The precise location

of this point of discharge may be obtained by consulting

project plans.

(5) Length - The total length of each drain project. Includes,

when applicable, the length of all lateral (feeder) ditches.

(6) Drainage Area - The number of square miles drained by each

drain.

(7) Maximum Capacity - Legal drains are designed to accommodate

the maximum flow potential of a rural area to be protected,

as indicated by runoff and yield data, enough of the time

to permit timely seeding and successful harvesting in a

high majority of the growing seasons. Present design

criterion provides for timely seeding and successful

harvesting in about 8 out of 9 years.
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