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LETTER OF TRANSMITTAL,

Bismarck, North Dakota, Sept. 30, 1912.
¢ Honorable John Burke, Governor,

Sir: As provided by our statutes I have the honor to trans-
mit herewith report of the transactions of the départment of the
State Engineer, from September 30, 1910 to September 30, 1912.

Very respectfully yours,
T. R. ATKINSON
State Engineer.




LIST OF OFFICERS AND EMPLOYEES IN THE STATE

T. R. Atkinson

ENGINEER’S OFFICE.

State Engineer

J.W.BlisS .o Assistant State Engineer
J. M. Hansen Draughtsman
Thorn Dickinson Instrument Man
Howard Flint Instrument Man
Donald MacDonald Rodman
Ruby Schumann Stenographer




FINANCIAL STATEMENT.
WARRANT ACCOUNT

FOR PROMOTION OF IRRIGATION AND DRAINAGE FROM NOVEMBER 1,

1910 TO NOVEMBER 1, 1912.

No. Date TO WHOM ISSUED AMOUNT
1910 ’

91842 | 11 -1 | T. R. Atkinson 208.33
91343 | 11 -1 | J. W, Bliss 41.67
91844 | 11 -1 | Ruby Schumann 75.00
01389 | 11 -5 | A. G. Patterson, P. M. 9.00
91399 | 11 -5 | Western Union Telegraph CoO. ...ccooieeiecicrecaccananaas .60
91402 | 11 -6 | Northern Express Co. 1.90
91600 | 11-21 | T. R. Atkinson 16.75
01862 | 12 -1 | T. R. Atkinson 208.33
91863 | 12 -1 | J. W. Bliss 125.00
91864 | 12 -1 | Ruby Schumann 75.00
91865 | 12 -1 | J. M. Hansen 3.50
92098 | 12- 6 | Keuffel & Esser 2.50
92089 | 12- 6 | BEugene Dietzgen Co. 10.29
92199 | 12-20 | T. R. Atkinson 208.49
92200 | 12-20 | J. W. Bliss 125.00
92201 | 12-20 | Ruby Schumann 75,00
92202 | 12-20 | J. M. Hansen 4.50
92289 | 12-22 | A, G. Patterson, P. M. “7.00
92428 | 12-23 | J. W, Blss 2.25
92525 | 12-23 | Northern BExpress Co. 95
92538 112!;%? N. D. Independent Telephone CO. .ocoercececemeaneee 15
§2781 1-16 | Northern BExpress Co. 2.10
03394 2-1] T kinson 208.33
93395 2-1 ] J. W. Bliss 126.00
93396 2-1 Ruby Schumann N 75.00
93397 2- 1] J. M. Hangen 35.00
93495 2- 3 | Eugene Dietzgen Co. 9.98
93642 2- 4 | Democrat Printing Co. 1.68
93975 2-16 Northern Bxpress Co. 3.20
94116 3- 1| T. R. Atkinson 208.33
94117 3-1| J. W. Bliss 125.00
94118 3-1 41 J. M, Hansen 63.00
04119 8- 1 | Ruby "Schumann 75.00
04615 3-10 | News Printing Co. 8.25
04643 3-15 | Northern Hxpress Co. 2.85
94691 3-16 | J. W. Bliss 8.10
94692 3-16 | Eugene Dietzgen Co. 26.90
94693 3-16 | Hugene Dietzgen Co. 4.00
94694 8-16 | Eugene Dietzgen Co. 14.29
94805 4- 1 | T. R, Atkinson 208.33
94806 4- 11 J. W. Bliss *_: 125.00
94807 4- 1 | Ruby Schumann 76.00
94808 4- 1 I Hansen 17.50
95012 4- 4 W. Bliss 13.50
597 4-14 Northern Hxpress Co. 1.86
96442 4-22 | Bugene Dietzgen Co. 12,33
98494 4-26 Western Union Telegraph CoO. ...eeeeeeeeeememcececeeencas 5
96654 5-1 kinson 208.33
96655 5- 1 Ru hf Schumann . 75.00
96657 5-1 Hansen 17.50
96690 51 Bliss 60.00
96984 1%—%{) M St P. nnd S. 8. M. Ry COv cooeeceeeeceeveeen 3.65
97141 5-12 | Northern Express Co. 1.156
971456 6-12 {- Western Union Telegraph C0. ece-eeevevereomcenmannen 1.63
97784 6- 1| T. R. Atkinson 208.33
97785 6- 1 | Ruby Schumann 5.
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WARRANT ACCOUNT—Continued.
No. Date TO WHOM ISSUED AMOUNT
97786 6-1 | J. M. Hansen 12.25
97787 6- 1] J. W. Bliss 62.90
98058 6-9 | J. W. Bliss . 27.50
98087 6-12 | T. R, Atkinson 35.55
98088 6-12 | W. R. Drummond 28.00
98089 6-12 | Carl Johnson 50.00
98297 6-19 | Northern Express Co. 55
98302 6-19 | Western Union ‘Telegraph Co. coooovcioiccinaene, O 25
98566 7- 1} T. R. Atkinson 208.33
98667 7-1 | J. W. Bliss 150.00
98568 7- 1 | J. M. Hansen 7.00
98569 7- 1 | Ruby Schumann 75.00
98666 7- 8 | Eugene Dietzgen Co. 5.48
98921 7- 8 | M. St. P. & 8. 8. M. Ry. Co. . 1.77
98940 7- 8 { Western Unilon Telegraph Co. - 2.46
98944 7- 8 | Northern Express Co. 2.35
99080 8- 1% 1. R. Atkinson 208.33
99081 8-1 | J. W. Bliss 125.00
99082 8- 1 | Howard Flint . 35.00
99083 8- 1 | J. M. Hansen 10.50
99084 8- 1 | A. B. Fal 5.70
99085 8- 1 | Ruby Schumann 75.00
99215 8- 4 | T. R, Atkinson 43.75
99216 8- 4 | N, D. Independent Telephonc Co. .70
99217 8- 4 | Bugene Dletzgen Co, 5.80
99218 8-4 | J. . 25.70
99219 8- 4| N. D. Independent Telephone Co. 2.00
99220 8- 4 | Howard Flint 13.70
99683 8-16 | Western Union Telegraph Co. .ccccooeeeeeeeeee 1.37
99663 8-20 | T. R. Atkinson 34.40
99768 8-28 | Bugene Dletzgen Co. + 11.02
99881 9- 1 | J. W. Bliss 175.00
99931 9- 1 | Bismarck Tribune Co. 8.50
99932 9- 1 | Bismarck Tribune Co. ! 16.50
99952 9- 2 | Ruby Schumann 75.00
99953 9- 2 | A, B. Falconer 13.34
9995 9- 2 | T. R, Atkinson 208,37
100025 9- 5 | Howard Flint 67.50
100149 9-11 | Times Publishing Co. 11.00
100174 9-13 | Northern Express Co. 2.90
100323 9-18 | N, D, Independent Telephone Co. 1.00
100381 9-20 | Western Union Telegraph Co. . 2.78
100406 9-26 | M. 8t. P. & 8. 8. M. Ry. Co. 1.55
100487 | 10- 2 | T. R. Atkinson 208.33
100488 | 10- 2 | J. W. Bliss 150.00
100489 | 10- 2 | Ruby Schumann, 75.00
100490 | 10- 2 | Howard Flint 45.60
100491 | 10- 2 | . J, M, Hansen 29.75
100492 | 10- 2 | B, F. Tillotson 15.00
100493 | 10- 2 | Thorn Dickinson 3.85
101040 | 10-12 | Bugene Deitzgen Co. 10.38
101163 | 10-14 | J. W. Bliss 651.00
101164 | 10-14 Howard Flint 238.75
101165 | 10-14 e ATKINSON s s 13.75
101166 | 10-14 Geo Hoover 21.00
101167 | 10-14 | Bugene Dietzgen Co. 10.48
101168 | 10-14 | Bugene Dietzgen Co. 3.06
101198 | 10-16 | Western Bxpress Co. : 2.85
101239 | 10-16 | Northern Express Co. 4.25
101521 | 10-21 | N. D. Independent Telephone Co. .60
101547 | 10-23 Western Union Telegraph Co. ... 2,388
101578 | 10-31 | M, 8. P. & 8. S. M. Ry. Co. .... .86

1686 | 11- 1 | T. R. Atkinson 208.34
101687 | 11- 1 | J. M. Hansen 48.50
101688 | 11- 1 | Howard Flint 37.50
101689 | 11- 1 | Ruby Schumann 75.00
101690 | 11- 1 | J. W. Bliss 50.00
101691 | 11- 1 { Thorn Dickinson 64.48
101762 | 11- 9 | Western Union Telegraph Co. ....oo.ccoceieorcmecnicmrnnee 95
101762 | 11- 9 | Northern Express Co. 1.60
102227 | 12- 1 | T. R, Atkinson 208.33 -
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WARRANT ACCOUNT—Continued.

No. Date TO WHOM ISSUED AMOUNT
102228 | 12- 1 | J. W, Bliss 100.00
102229 | 12- 1 | Ruby Schumann 5.
102230 | 12- 1 | J. . Hansen ... 56.00
102232 | 12- 1 | Thorn Dickinson 35.00
102231 | 12- 1 | Howard Flint ... 2.50
102479 { 12- 4 | Thorn Dickinson 9.90
102481 | 12- 4 | Bugene Dietzgen Co. 14.07
102696 | 12- 9 | T. R. Atklison 19.65
102697 | 12- 9 | Thorn Dickinson 19.25
102750 | 12-11 | Northern BExpress Co. 2.80
102759 | 12-11 | Western Union Telegraph Co. coeccoeremecceicunicncnens 1.00
102914 | 12-15 | Eugene Dietzgen Co. 23.94
102915 | 12-15 | Eugene Dietzgen 14.45
103109 | 12-23 | J. W, Bliss 150.00
108110 | 12-23 | J. M. Hansen 24.50
103111 | 12-23 | Howard Flint 42.50
103112 112!;%3 Ruby Schumann 75.00
103228 1- 2 | T. R. Atkinson 208.33
103453 1-15 { T. R, Atkinson 13.35
103546 1-20 | Times Publishing Co. - ! 4.50
1035682 1-20 { Northern BExpress Co. 3.25
103593 1-22 |{ N. D. Independent Telephone Co. .. 45
103606 1-22 | Western Unlon Telegraph Co. 2.24
103984 2- 1 | T. R. Atkinson 208.33
103985 2-1 ] J. W, Bliss 1256.00
103986 2- 1 | Thorn Dickinson 57.74
103987 2-1 | H. R. Flint 20.00
103988 2- 1 | J. M. Hansen 31.50
103989 2-1 Rub Schumann 75.00
104216 2-16 & Buff Mfg. Co. 18.45
104217 2-16 Eugene Dietzgen. Co. 3.95
104218 2-16 | Eugene Dietzgen Co. . 26.97
104278 2-17 | J. W. Bliss 21.05
104294 2-19 | Northern Express Co. 6.70
104381 2-20 | Western Union Telegraph Co. occoeeeeeeecemacacnnaees 1.61
104521 2-23 | Bugene Dietzgen Co. 20.50
104522 2-23 Eugene Dietzgen Co. 2.88
104734 3- 1 Atkinson 208.33
104735 3-1 J. M Hansen 17.50
104736 3- 1 | Howard Flint 35.00
104737 3- 1 | Thorn Dickinson 112.07
104738 3- 1 | Ruby Schumann 76.0
104818 8- 2| J. W, Bliss 150.00
104901 3-11 | T. R. Atkinson 38.55
104999 3-14 | J. W, Bliss 174.00
105486 4- 1 | T. R. Atkinson 208.33
105487 4- 1 | J. W. Bliss 150.00
105488 4- 1 | Thorn Dickinson 04.85
105489 4- 1 | Ruby Schumann 75.00
105490 4- 1 | Howard TFlint 57.50
105491 4- 1} J. M. Hansen 50
105492 4- 1 | Ed. Highee d 4,00
106043 4-11 | J. W. Bliss 76.50
106087 4-12 | Democrat Printing CoO. occevreerececeeeeeeeeaeenn 3.36
106088 4-12 | Thorn Dickinson 30.25
106089 4-12 | Bugene Dictzgen Co. 22,99
106162 4-13 | Northern Express Co. 3.38
106293 4-24 | Western Express Co. 1.00
106469 5 1 ( T. R. Atkinson 208.33
106470 5- 1| J. W. Bliss 150.00
106471 5- 1 | Thorn Dickinson 125.00
106472 5- 1 | R. Schuymann 75.00
106473 5- 1 | E. F, Higbee 60.00
106474 5-1 | H. Tint 3.75
106475 5 1| J. M. Hansen 5.25
1068570 5- 3 | Western Union Telegraph Co. oiiiieeeee. .25
106671 5-9 | T. R. Atkinson 18.05
107091 5-21 | Northern Express Co. 2.00
107304 5-27 | Eugene Dietzgen Co. 11.40
107305 Fugene Dietzgen Co. 14,58
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WARRANT ACCOUNT—Continued.
No. Date TO WHOM ISSUED AMOUNT
1912 .

107501 | -6- 1 | T. R. Atkinson 208.33
107502 6-1 | J. W, Bliss 150.00
107503 6- 1 | J. M. Hansen 7.00
107504 6- 1 | H. Flint 10.00
107605 G- 1 | Ruby Schumann 75.00
107662 G- 4 | ¥. ¥, Higbee 56.00
107667 6- 4 | Western Union Telograph Co. .oceoreceeeeoeneae.. 5
108140 6-17 | Thorn Dickinson 62.50
108176 6-18 | N, D. Independent 'L'cléphone Co. ... 1.45
108177 6-18 | N, D. Independent '.lelcphonc Co. 1.50
108199 6-19 | Western Union Telegraph Co. 2.69
108212 6-19 | Northern Pacific Ry. Co. 62
108233 6-21 | Bugene Dietzgen Co. 29.91
108306 6-24 | Bismarck Tribune 19.20
108307 6-24 | Bismarck Tribung 36.00
108389 7- 1 | Thorn Dickinson 125.00
108390 7- 1 | Ruby Schumann 75.00
108391 7-1 | J. W. Bliss 150.00
108392 7- 1 | Sidney Dickinson 56.25
108393 7- 1 | 0. R. Atkinson 208.83
108500 7- 9 | Ruby Schumann 75.0
108724 7-17 | Hugene Dietzgenr Co. 185.00
108725 7-17 Eugene Dietzgen Co. 21,92
108726 7-17 | 8. B. Dickinson 1.60
108915 7-28 | Western Union Telegraph Co. . ceeoreecieomcieaeenes 1.53
108922 7-23 | Northern Express Co. 1.60
108951 7-27 | Knight Printing Co. 97.05
109064 8- 1] T. R. Atkinson | 208.33
109085 8 1] J. W. Bliss 150.00
109066 8- 1 | Thorn Dickinson 125.00
109067 8 1 | Jo M, HEADSCD ceeeeerecorreccceecereercaceveeaeemrmaressmen * 10.50
109068 8- 1 [ D. McDonald 4.50
109094 8- 1 | 8. B. Dickinson 45.00
109287 8- 7 | Bismarck Tribune 18.75H
109315 8-10 | Western Express Co. 3.05
109560 8-22 | Northern Express Co. » 2,70
109714 [* 9- 8 | . R. Atkinson 208.33
109715 9- J. W. Bliss 150.00
109716 9- 3 | Ruby Schumann 75.00
109717 9- 3 | D. McDonald 138.50
109718 9- 3 | J. M. Hansen 7.00
109748 9- 3 | Western Union Telegruph Co. .88
109910 9-4 | M, Bt. P, & 8. 8. M. Ry. Co AT
110121 9-19 | Eugene Dietzgen Co. 21.78
110122 9-19 | Thorn Dickinson i 21,10
110123 9-19 } Thorn Dickinson 19.45
110124 9-19 | T. R, Atkinson 9.75
110125 9-19 | Jo W BUSS oot e 12.20
110126 9-19 | Democrat Printing Co. 2.40
110534 9-25 | Knight Printing Co: 16.00
110577 9-28 | T. R, Atkinson 208.33
110651 | 10- 1 | J. W. Bliss 150.00
110662 | 10- 1 | Ruby Schumann 75.00
110653 | 10- 1 | M. Atkinson 4.50
110654 | 10- 1 | Don MecDonald 6.00
110709 | 10- 1 | Western Bxpress Co. 1.30
110719 | 10- 1 | Western Union Telegraph Co. .ooeeeeeccveeeeecaneenaaes 5
110730 | 10- 1 | Northern Express Co. .40
110923 | 10-10 | 'T. R. Atkinson 12.40
110924 | 10-10 | T. R. Atkinson 2.65
111023 | 10-14 | Pugene Dietzgen Co. 10.96
111024 | 10-14 | Eugene Dietzgen Co. 29.23
111025 | 10-14 | Eugene Dietzgen Co. 13.08
111026 | 10-14 | Eugene Dietzgen Co. 10.96
111027 | 10-14 | Bugene Dietzgen Co. 34
111160 | 10-21 | N. D. Independent 'J‘elephono Co. 45
111295 | 10-28 | Western Express Co. 2.80

Total 13,713.72

Balance in fund November 1, 1912 879.27
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RECEIPTS OF STATE ENGINEER’S OFFICE
FROM NOVEMBER 1, 1910 TO NOVEMBER 1, 1912,

No. ITBMS AMOUNT
1910 - .
11- 9 | Recording permit No. 37 1.75
11-16 | Field notes 10.00
12-15 | Recording permits Nos. 15 and 16 .cceocremiiieieeeeee .50
12-15 | Application for permit No. 38 5.00
12-15 | Proof of FPublication No. 38 1.00
12-15 | Recording permit No. 86 1.75
12-21 | Application for permit No. 41 5.00
12-29 | Proof of publication No, 42 1.00
12-29 | Recording permit No. 42 1.75
12-29 | Application for permit No. 44 5.00
12-29 | Proof of publication’ No, 44 1.00
12-29 | Field Notes 1.50
1911
1- 8 | Field Notes 1.50
1 -3 | Application for permit No. 47 5.00
1- 5 | Application for permit No. 45 5.00
1- 6 | Proof of Publication No. 3 1.00
1- 6 | Recording permit No. 39 1.76
1-11 | Field Notes 1.50
1-11 { Fleld Notes 50.00
1-12 | Proof of publicationn No, 43 1.00
1-12 | Recording permif No. 43 1.76
1-12 | Application for permit No. 40 5.00
1-12 | Proof of Publication No. 40 1.00
1-12 | Recording permit No. 40 1.75
1-13 | Application for permit No. 48 5.00
1-19 | Application for permit No. 49 5.00
1-26 | Recording permit’ No. 38 1.75
1-26 | Field Notes . 3.00
1-27 | Application for permit No. 50 5.00
2- 2 | Proof of publication No. 41 1.00
2- 6 | Field Notes \ 1.50
2-11 | Fleld Notes . 3.00
2-24 | Fleld Notes 1.60
2-24 | Field Notes 24.00
2-27 | Mowbray Lake Drain 127.65
31- Field Notes 2.00
3-13 | Proof of publication No. 46 1.00
3-13 | Recording permit No. 45 1.75
3-17 | Recordihg permit NO. 41 oo seee 1.75
8-29 | Recording permit No. 44 1.75
4-14 | Field Notes 2.00
4-17 | Surveys 23.00
4-17 | Surveys 15.00
4-17 | Surveys 10.00
4-17 | Surveys 23.00
5- 2 | Field Notes 1.50
5-11 | Application for permit No. 52 5.00
5-11 | Application for permit No. 51 5.00
5-11 | Proof of publication No. 51 1.00
5-11 | Recording permit No. 51 1.75
5-29 | Surveys 35.00
6- 5 | Field Notes 2.00
6 5 | Fleld Notes : 2.50
6- 9 | Field Notes . 2.00
6-12 | Fleld Notes 5.00
6-30 | Field Notes Y (]
6-30 | Field Notes 1.00
'{;)161 Application for permit No. 53 5.00
7-16 | Field Notes 1.00
7-27 | Application for permit No. 65 5.00
8- 7 | Application for permit No. 56 5.00
8- 7 | Application for permit No. 57 5.00
8- 7 | Application for permit No. 58 5.00
8- 7 | Application for permit No. 60 5.00
8-23 | Proof of publication No. 853 1.00
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RECEIPTS OF STATE ENGINEHER'S OFFICE—Continued

ITEMS AMOUNT
8-23 | Application for permit No. 61 5.00
8-28 | Field Notes 1.00
9- 4 | Field notes : 1.00
9- 4 | Blue prints - 6.60
9-11 | Field Notes 50
9-12 | Field Notes 3.00
10-11 | Application for permit No. 62 5.00
10-12 | Proof of publication No. 56 1.00
10-13 | Proof of publication No. 58 1.00
10-13 | Recording permit No. 58 1.75
10-16 | Application for permit No. 64 5.00
10-21 | Recording permit No. 83 —..oooe e 1.75
10-21 | Application ofr permit No. 65 5.00
10-21 | Application for permit No. 66 5.00
10-24 | Surveys 20.00
10-24 | Field notes 3.00
10-27 | Recording permit No. 56 1.76
10-27 | Proof of publication No. 60 . 1.00
10-28 | Coples of applications Nos. 65 and 66 .........ccooocomeaeernnneee 3.00
1028 | Field notes 1.00
10-30 Surve ] 18.00
11- 4 glication for permit No. 67 5.00
11-17 Notes 14.00
12- 1 Fleld Notes 3.00
12-11 | Field Notes 81.560
12-11 | Field Notes .50
12-11 | Surveys 30.00
12-15 | Field notes 1.60
12-22 | Field Notes 3.00
12-23 | Application for permit No. 69 5.00
1%92192 Proof of publicatlon No. 67 1.00
1- 2 | Application for permit No. 71 5.00
1- 5 | Application for permit No. 70 5.00
1-15 | Field Notes .50
1-18 | Field Notes 1.00
1-20 | Proof of publication No. 66 1.00
1-20 | Recording permit No. 66 1.75
1-20 | Proof of publication No. 62 1.00
1-20 | Recording permit No. 62 1.75
1-20 | Application for permit No. 54 5.00
1-20 | Proof of publication No. 54 2 1.00
1-20 | Recording permit No. 54 . 1.76
1-20 | Recording permit No 65 1.76
1-20 | Proof of publicafion No. 65 1.00
1-20 | Application for permit No. 72 5.00
1-20 | Issuing and recording papers License No. 1 . 4.60
1-20 | Issuing and recording papers License No. 2 6.35
1-20 [ Issuing and recording papers License No. 3 6.35.
1-20 | Issulng and recording papers License No. 4 6.35
1-20 | Jssuing and.recording papers License No. § 6.35
1-26 | Recording permit No. 60 . 1.75
1-26 | Recording permit No. 52 1.75
1-26 | Proof of Publication No. 52 1.00
1-26 | Field Notes 1.60
1-80 | Applcation for permit No. 68 5.00
1-30 | Recording permit No. 64 1.76
1-30 | Proof of publication No. 64 1.00
2-10 | Fileld Notes 3.00
2-17 | Field Notes 3,00 "
2-17 | Proof of publication No. 69 1.00
2-20 | Field Notes 1.00
2-20 | Field Notes - 2.50
2-20 | Field Notes 4.32
2-21 | Proof of publication No. 71 1.0
3-12 Appllcation for Permit No. 73 3.00
3-19 | Application for permit No. 59 5.00
3-22 Application for permit No. 7 5.00
8-27 E‘Bepllcaf:lon for permit No. 75 5.00
4-1 Notes 1.00
4- 4 | Fleld Notes 1.50
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i
RECEIPTS OF STATE ENGINEER'S OFFICE—Continued

No. ITEMS AMOUNT
4- 4 | Field Notes 17.00
4- 7 | Field Notes - - 1.00
5-23 | Field Notes ... .50
5-27 | Field Notes ... 1.50
6- 8 | Field Notes 272.00
6- 7 | Field Notes 63.00
6-14 | Field Notes . 1.00
6-14 | Proof of publication No. 68 ........ 1.00
6-14 | Recording permit No. 68 .. 1.75
6-156 | Mouse River Drain .................. 785.95
7-10 | Mouse River Drain 409.50
7-10 { Recording permit No. 69 1.75
7-10 { Recording permit No. 71 1.75
7-12 } Fleld Notes 1.50
7-18 | Field Notes 30.00
7-19 | Application for permit No. 76 5.00
7-19 | Proof of publication No. 76 1.00
7-19 | Recording permit No. 76 1.76
7-20 | Proof of publication No. 73 1.00
7-20 | Recording permit No. 73 1.76
8- 1 | Field Notes 1.00
8-10 | Mouse River Drain 6).00
8-12 | Field Notes 1.00
8-12 | Field Notes 1.256
8-15 | Fleld Notes 1.0
8-16 | Proof of publication No. 74 1.00
8-16 | Recording permit No. 74 1.75
8-17 | Field Notes 130.50
-8-19 | Field Notes 9.00
8-22 | Field Notes .00
8-30 | Field Notes ! 2.00
9- 6 | Mouse River Drain 40.00
9-28 | Field Notes 1.25
10- 7 | Mouse River Drain 30.00
10- 9 | Surveys 0.20
10- 9 | Surveys 11.90
10-10 | Surveys .90
10-14 | Blue prints 1.00
10-24 | Fleld Notes 1.25
Deposited with state treasurer .$ 2,7569.77

WARRANTS ON HAND.
Pembina County Drainage No, 94 Dated Nov. 18 1910 .... 176.50
* Cavalier County Drainage No. 60 Dated Dec, 2, 1910 256 95
Billings County General Fund No. 9311 Dated’ Oct 8, 1912 .150.00
$

583.45




Page H is a blank page in the original report.
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INTRODUCTION.

While the office of State Engineer was created primarily for
the promotion of irrigation in the state, and while a large amount
of work has been done in this direction, yet time has been found
to make the office of additional value to the state in other lines
of work, notably in drainage work, coal mine inspection, design-
ing brldges for counties, laying out highways for counties and
townships, designing water works and sewers for state institu-
tions. K

In addition the state engmeer has done considerable work
in promoting interest in better roads, by addressing conventions,
visiting counties and assisting in the organizaton of good roads
associations,

Asin the past, the state engineer has acted as city engineer
of the city of Bismarck and this has enabled him to employ more
competent assistants, as good assistants can be employed con-
tinuously and their services utilized by the city or the state as
the occasion arose. The utilizing of their services m this manner
has made it more economical for the state as well as the eity.

This office has also co-operated with the United States Geolog-
jcal Survey, the State Geological Survey, the United States Office
of Public Roads and the United States Reclamation Service.

The thanks of this office are especially due to Prof. E. F.
Chandler of the State University, in charge of the hydrographic
work in the state for the United States Geological Survey, and to
Dr. A. G. Leonard, State Geologist, for assistance rendered.
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IRRIGATION.

The practice of irrigation has increased during the past
biennial period, 34 permits for the appropriation of water hav-
ing been issned from this office during the past two years, as
. compared with 43 for the previous five years that this office has
been in existence.

The benefits derived from the judicious use of irrigation
water in western North Dakota have exceeded the expectations
of the most sanguine.

MOUSE RIVER.

Irrigation along the bottoms of the Mouse River north of
AMinot produced very beneficial results during the seasons of 1910
and 1911. During 1912, owing to the rainfall being much above
normal, but little attention was paid to irrigatiop, but where
irrigation water was applied this season it was found that much
larger yields were given than where rainfall alone was de-
pended upon. Alfalfa has proved to be such a well paying crop
under irrigation that the acreage in the Mouse River Valley has
increased rapidly.

SHIELDS CREEK.

One of the most promising private irrigation’ projects sur-
veyed during the past year is the Shields Project, near the town
of Shields on the Chicago, Milwaukee and Puget Sound Railway,

- in southern Morton County. Preliminary surveys were made in
December, 1911, and the loecation of the main ditches were made
in June, 1912. The land proposed to be irrigated is owned by
the Shields Land Company, and amounts to nearly 1250 acres,
and is sitvated in sections 19, 29, 30 and 31, in Township 132,
Range 83, and in sections 22, 23, 24 and 25 in Township 132,
Range 84. .

For the water supply it is proposed to divert Deep Cree
into Shields Creek near the southwest corner of Section 28,
Township 132, Range 84, and to create a reservoir on Shields
Creek in the southwest quarter of Section 22 and the northwest
quarter of section 27, Township 132, Range 84. This reservoir
with a dam 22 feet high at the highest' part will store 400
acre feet of water. A diversion dam will also be constructed near
the southwest corner of the southwest quarter of section 23,
Township 132, Range 84. The water can then be turned onto the
land to be irrigated with but very little work.

The drainage area of Shields Creek above the point of
diversion is 13,600 acres and the drainage area of Deep Creek
above the point of diversion is 14,200 acres. Estimating the
average annual run-off on this area to be one inch, the total
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average run-off will amount to 2,300 acre feet. The lands for
the most part lie well for irrigation and will require but a
small amount of leveling, It is expected that the work on this
projeet will go ahead next season.

DOUGLAS CREEK.

» Another private project started within the past two years is
the Douglas Creek Project on the old Fort Stevenson Military
Reservation. The land under this project is owned by C. P.
Fredendoll of Ida Grove, Iowa, and comprises approximately 1,-
000 acres, lying in sections 7, 8, 9, 17, and 18 in Township 147,
Range 85. The most of it will be irrigated by gravity from
the Koppenhaver dam in the northwest quarter of section 8§,
Township 147, Range 85. Some of the main ditches have al-
ready been constructed on this project. The irrigated land pro-
duced 35 bushels of wheat and 20 bushels of flax per acre in
the season of 1911. Mr. Fredendoll proposes to continue the con-
struction work next season.

GARRISON CREEK PROJECT.

. This is a private project of about 750 acres lying within the
old Fort Stevenson Military Reservation in sections 6 and 7,
in Township 147, Range 85. A storage reservoir is to be created
by the construction of a dam aecross Garrison Creek near. the.
southwest eorner of lot 1, section 1, Township 147, Range 85.
The land under this project is owned or controlled by H. T.
Burns of Garrison, N. D:, and work on the construction will be
pushed next year. :

DRAINAGE.
MOT’JSE RIVER IMPROVEMENT.

The Mouse River Improvement, to which reference was
made in the third and fourth biennial reports of this office, is
* now under actual construction. This improvement work con-
sists of the widening, cleaning and straightening the channel of
the Mouse river from the north line of McHenry county to the
mouth of North.Antler Creek, 14 miles north of the International
Boundary line.

The original preliminary surveys were made in September
.and October 1907, and soundings along the river were completed
in March 1909. Owing to litigation brought about by some
of the McHenry County land owners, assessed for the work, the
letting of the contract did not take place until July, 1911. The
contract was let to the France Dredging and Construection Com-
pany, of Toledo, Ohio, at a price of 10 cents per eubie yard.
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A channel 80 feet wide on the bottom with side slopes 1%
to 1is being excavated by a 214 cubie yard dipper dredge. Work
with this dredge was started on May 15th, and about 300,000
cubie yards will have béen handled this year, and the work com-
.pleted to the crossing of the Minneapolis, St. Paul and Sault Ste.
Marie Railroad.

]

HUNTER’S LAKE DRAIN.

Contract for Hunter’s Lake Drain, in Cavalier County, was
completed in August, 1912. The work of construction. was done
by A. T. Le Visconte of Langdon, with a steam dredge. This
drain reclaims 481 acres of fine agricultural land. .

OTTIFY LAKE DRAIN.

Ottify Lake Drain is located in Township 149, Range 60, Nel-
son County. Surveys for this drain were made in 1911, It is
8.37 miles long and will reclaim about 500 acres of land at'an
estimated cost of $10 per acre. The assessment of benefits and
cest have been made, but the hearing on this has not been held.
It is probable that the contract for construction will be let this
winter, and the work of dredging done during next season.

NELSON COUNTY DRAIN NO. 2.

Nelson County Drain No. 2 is situated in Townships 151 and
152, Ranges 57, 58 and 59. Surveys for this drain were made in
1911 and report made to the Board of Drain Commissioners of
Nelson County. This drain if construeted. will reelaim 2,079
acres at an estimated cost of eight dollars per acre.

LOST RIVER DRAIN.

The Lost River Drain is located in Township 159, Range 55,
Pembina County. Surveys were made for this drain in Oectober,
1912, and plans and specifications made. This drain will prevent
the flooding of 2,072 acres of first class agricultural land, at an
estimated cost of $2.56 per aecre. :

PROPOSED DIVERSION OF MOUSE RIVER TO
DEVILS LAKE.

The Hyland bill passed by the last legislative assembly,
carried an appropriation of $650 for a survey by the state engi-.
neer from Devils Lake to Mouse River, to determine the feasibil-
ity of diverting the flood waters of this river to the lake. In
compliance with the provisions of this bill, survey was made by
this office during Apr11 and May, 1911, and detalled report as
follows submitted fo the Governor
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Devils Lake is situated in the Northeastern portion of North
Dakota and forms a large part of the boundary between Benson
and Ramsey Counties. This entire region is covered with glacial
drift and many small lakes and ponds dot the landscape. Hav-
ing no outlet, the waters of the lake are saline, and the water
level depends wholly upon the evaporation, rainfall and the
run-off into the lake from the surrounding drainage area.

The lake has steadily been decreasing in size for many -years
and it has caused considerable concern as to how small it may
become before a stationary water level is found. Fear has often
been expressed that this once beautiful lake may become an
alkali flat and an unhealthy marsh. There has béen much agita-
tion relative to draining the flood waters of the Mouse river
into the lake in order to prevent further shrinkage, but no definite
idea of the feasibility of the proposition has heretofore been
 secured. Preserving to the state the only lake of any size within
its borders has been deemed of sufficient importance to attract
the attention of the legislature, and as a result the 1911 session
adopted House Bill No. 274, which reads as follows: *

““‘See. 1. As soon as practicable after the taking effect of
this act it shall be the, duty of the state engineer to run a survey
" or surveys between the Mouse River and Devils Lake for the pur-
pose of determining the feasibility of draining the flood waters
of the Mouse River into Devils Lake.

Sec. 2. There is hereby -appropriated out of any moneys in
the state treasury, not otherwise appropriated, the sum of six
hundred fifty dollars, or so much thereof as may be necessary to
carry out the provisions of this act.’’

Complying with the provisions of this act, the state engineer
placed a party in the field in charge of J. W. Bliss, Assistant State
Engineer, on April 24th, 1911, and the surveys were completed on
May 25th, the cost of which, not including office work, was $638.-
86. ° In addition to the time spent in the field nearly a month
of office work was required in the preparation of the report.
The list of warrants issued and charged to the Devils Lake-
Mouse River survey was as follows:

No. Date Issued to, Purpose AMUNOT
96689 | May. 1st J. W. Bliss, Salary - 90.00
96694 | May 1st Carl Johnson, Salary } 27.00 °
97002 | May 11th T. R. Atkinson, EXpense .......ooccceoereceeeccmneeec- 80.05
970038 | May 11th Rugene Dietzgen Co., Aneroid ......cccceceeeeeeeconens 25.56
97004 | May 11th J, W, Bliss, Expense 60.50
97005 | May 11th Carl Johnson, Expense- 8.50
97788 | June 1st Robert McCarthy, Hire of team and driver........ 119.70
98090 | June 12th J. W. Bliss, Exp T7.25
98091 | June 12th A, J, Smeby, Hier of te&m ....cceeeeeaeeoconnee 63.00

.Total to date . . $ 638.86
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The state engineer wishes to express his appreciation of the
valuable assistance of Prof. E. F. Chandler of the State Univer-
sity, Assistant Engineer, U. S. Geological Survey, to whom he is
indebted for most of the statistics regarding rainfall, run-off
and evaporation.

SURVEYS

The field work consisted of running a total of 195 miles of
levels, cross sectioning the valleys of the Mouse, Sheyenne and
Wintering rivers at different points, taking numerous aneroid -
observations for elevation, and the locating of several dam sites.

The appropriation was not sufficiently large to include mak-
ing a detailed survey of the present water surface of the lake,
but the estimate made in this report is considered sufficiently
accurate to enable an estimate of the cost of the undertaking
to be made, although detailed surveys would probably show
some variations of the cost figures, either more or less. The
. present size of the lake is est1mated as having a water surface
of about sixty square ‘miles. -

Referring to the plat it will be observed that a line of levels:
was run from Lake Ibsen through Leeds and north to Hurricane
Lake. This was done in order to determine the feasibility of
a route for a ditch running northwest from Hurricane Lake
across the divide between the Mouse River and the Devils Lake
drainage, and then to the Mouse River, following along the val-
leys of Dead Ox Creek and Willow Creek. This line was aband-
oned at Hurricane Lake as not being feasible when the elevation
of the Lake was found to be 1551. Furthermore, the elevation of
the water surface of the Mouse River at the mouth of Willow
Creek is about the same as the water surface of Devils Lake.

Aneroid observations were taken over the territory from Ro-
lette south to the Sheyenne River and from the elevations thus
obtained it was found that north of the Sheyenne a ditch between
the Mouse River and Devils Lake would be out of the question.
The lowest point on the summit between the drainage into Wil-
low Creek and the drainage into Devils Liake was found to be
1600 and as this elevation is 175 feet above Devils Lake it was
not considered worth while to run a line of levels over this
route. Part of the elevations observed with the aneroid are
shown on the plat, as well as the elevations of the various towns
and other points, all elevations being referred to sea level datum.

The route as finally chosen was first located by numerous
aneroid observations, after which levels were run its entire
length, as indicated on the profiles.

‘While all of the surveys are necessarily of a preliminary
character, they have been carefully checked and the estimates
of yardage and depth of cut are considered accurate.
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DAMS AND RESERVOIR SITES.

The surveys established the fact that the difference of ele-
vation between the water surface of the Mouse River at the
mouth of Wintering Creek and of Devils Lake is 30 feet, and
‘that the water surface of the Mouse River at this point is four
feet lower than .the water surface of the Sheyenne River at the-
lower terminal of the Mouse-Sheyenne ditch, while the water
surface of the Sheyenne River in Section 29, Township 151, Range
65 is 12 feet lower than that of the lake. Therefore, if the
waters of the Mouse River are to be diverted, in order to give
a fall to the diteh an artificial difference of elevation will have
- to be created by the construction of dams., The -most feasible
. location for.a dam on the Mouse River js in Section 5, Township
“I54, Range T1, just ahove the mouth of Wintering Creek, which
‘¢réek 'will then have to be dammed near the north line of Section
4, Township 154, Range 77, creating a small resérvoir in the
Tower portion of the Wintering Valley. .

The site for the proposed dam on the Sheyenne River is in
Section 29, Township-151, Range 65. Careful computations show
that the most economical construction will be obtained by rais-
ing the water surfaces of the reservoirs created by the dams as
high as possible and thus lessening the depth of cut for the ditch.
the route of which runs over much high and rolling prairie, the
cost of additional land for the reservoir site being less than the
cost of extra excavation. In raising the water surface of the
Mouse River from an elevation of 1455 to 1493, the highest feas-
ible elevation, a reservoir of 8300 acres area and which will
extend nearly to the city of Velva, will be created. A large
portion of this proposed reservoir is bottom land and the land
damages will be heavy. The Wintering Creek reservoir will flood
about 200 acres of land, while the reservoir in the Sheyenne will
cover 6300 acres when the water surface is raised from 1413 to
an elevation of 1455. In addition to this the Sheyenne reservoir
will cover about a mile of the Northern Pacific railroad where
it crosses the valley.

WATER SUPPLY—EVAPORATION,

The water level of any lake possessing no outlet depends on
the amount of evaporation, seepage, rainfall and the run-off into
the Lake from the drainage area tributary to it. The drainage
area of Devils Lake is nearly two thousand square miles, but the
land lies so nearly level and there are so many marshes, meadows,
small ponds and lakes which arrest the flow of the water and
from which it evaporates, that it is not likely that the run-off
from imore than seven hundred to eight hundred square miles
of the total area ever reaches the lake. ' '
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The greater part of the drainage area lies to the north and
northwest of the lake. High hills on the south side define the
drainage of the lake and the Sheyenne River. Within very
recent geologic.times Devils Lake had an overflow either into
Stump Lake to the southeast and from there into the Sheyenne
River, or through one of the two very marked spillways leading
from the south side of the lake to the river. From the time these
spillways became dry because of the lowered water surface down.
to the present day the lake has gradually become more saline
and the water level varied according to the proportion of evap-
oration, rainfall and run-off, but with a steadily inereasing water
surface. Old beaches are quite evident at considerable heights
above the present water level, and it is known that the lake
surface has fallen eighteen feet sinece 1867, fourteen feet since
1879, seven feet since 1887, five feet since 1902 and three feet since
1907. The fact that the lake has rapidly decreased in size during
recent years is attributed in part to the fact that the greater
portion of the drainage area is under cultivation. Run-off from
cultivated land js greatly retarded and at times wholly prevent-
ed, sinee such lands absorb and retain a greater portion of the
rainfall than does the unbroken sod.

Evaporation in this part of the state is practically twice the
amount of the mean annual rainfall. The gross amount of evap-
oration has been closely estimated as averaging between thirty-
three and thirty-six inches. The mean average rainfall in the
vieinity of Devils Lake is seventeen inches, and the net annual
evaporation is about eighteen inches, and provided there was no
inflow the level of the lake would be lowered a foot and a half
annually, The amount of inflow to any lake is dependent on the
run-off for that locality, and the drainage area tributary. How-
ever, the run-off in central North Dakota is very small, and
errors due to lack of definite date concerning it are so easily
made that the computations as to the amount of inflow will be
based upon the known fact that the average annual shortage of
supply has been approximately 19,200 acre-feet for the past ten
years, an acre foot of water being the amount required to cover
an acre one foot deep. However, it has been estimated that

-the annual run-off in this region is not likely to exceed 0.3 inchesy

and in all probability is no greater than 0.2 inches. Inasmuch
as the net evaporation in the locality of Devils Lake is 18 inches
and the lake only falls six inches, the remaining 12 inches rep-
resents the amount of inflow. Thus it may be assumed that the
total water supply is 29 inches and the total evaporation 35
inches, leaving a shortage of six inches.

Computations are given below—first, showing the annual
amount of additional water supply required to maintain the lake
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at its present water level and second, the amount required to
restore it to an elevation 14 feet higher ‘than at present and main-
tdin it at that level.

TO MAINTAIN THE PRESENT LAKE LEVEL.

The amount of additional water supply to maintain the lake
at its present elevation of 1425 is represented by the six inches
of excess evaporation above the total water suply. The esti-
mated area of the lake being 38,400 acres, this makes the annual
additional supply required approximately 19,200 acre-feet. To
supply this 19,200 acre-feet of water to the lake will require a
flow of 47 cublc feet per second for a period of seven months.

The amount of water needed for the purpose of maintaing
the elevation of the water surface of the lake having been de-
termined, it becomes evident from a study of the topography of
this portion of the state and the flow record for the various
streams, that the Mouse River is the only source of sufficient
supply. The records given below show the average flow of the
Mouse River at Minot for the years 1902 to 1911, inclusive:

1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 | 1810 | 1811

150%2) 35%*] 27* i4¢ 8 10* 2’ 5*

31 26 36 63 13 04| 20
16 (] 20* 23 1 0.5 7
27 16* 16* 30 2 0.6| 11
27% 15% 10* 15* 2 0.5 o*
Average ... 260**| 970 52 110 300 89 137 40 83
* Estimated #*Roughly Estimated. .
Mean 1903-1911 Mean for 7 Mo.
January 31 . -
* February 28 .
March 85 881
April 881 880
May 880 ) 366
June 266 178
July 173 80
August - 80 108
September 108 49
October : 36 e.
November . 30
December
. 4
Average : - 220 373

Referring to this table it will be seen that the average annual
rate of flow of the Mouse River is 229 cubic feet per second, or’
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a quantity of water amoupting to 166,000 acre-feet, and of this
amount the greater portion flows during the months of April,
May, June, July, August, September and October, the average
rate of flow for that period being 373 second feet, giving a
volume of 155,000 acre-feet. As shown on the plat, it is proposed
to divert the surplus flow of the Mouse River at a point in Sec-
ion 5, Township 154, Range 77, conducting it through a ditch into
the valley of Wintering Creek, and from the Wintering Creek
valley, at a point in the Northwest quarter of Section 10, Town-
ship 154, Range 77, by a diteh to the Sheyenne River. The
route of the diteh from this point of diversion on the Winteirng
Creek to the Sheyenne leads in an easterly direction to Smoky
Lake through a succession of smaller lakes to Section 14, Town-
ship 1564, Range 74, thence southeasterly through Girard and
Buffalo lakes, which are situated in a very well defined valley,
to the Sheyenne, at a point in Section 25, Township 151, Range 72,
From this point it is proposed to let the water follow the valley
of the Sheyenne River to the proposed Sheyenne reservoir, and
from this reservoir to construct a diteh leading in a ‘northwest-
erly direction through a very well defined valley and a sue-
cession of small lakes to Devils Lake at a point in Section 9,
Township 152, Range 66. From Section 19, Township 154, Range
73 to the Sheyenne River the valley which is taken advantage
. of in the location of the ditch route is very marked. Hills on
either side form the banks and are from twenty-five to seventy-
five feet high, the bottom of the valley being from three hundred
to two thousand feet in width. It is the opinion of the state en-
gineer that in the glacial period the water of Lake Souris, which'
comprised the territory included in the Mouse River Loop and
some of the territory to the east, found its outlet to the Sheyenne
by this valley.

- The valley leading from Devils Lake to the Sheyenne River
- has banks from twenty to fifty feet in height, and is continuous
from Section 28, Township 153, Range 66 to the Sheyenne River.
From that point north to the lake its continuity has been de-
stroyed, presumably by glacial action, and is marked by small,
deep lakes. The entire length of the route will be approximately
103 miles long, 65 miles of which has to be excavated, the re-
maining 38 miles lying along the valley of the Sheyenne River.

DITCH.

The size of a ditch required to deliver a given volume of
water depends on the fall per mile, the character of the material
through which it is cut, the design of the diteh, and the losses
along the ditch by evaporation and seepage. It has been shown
that 19,200 acre-feet or an additional water supply of a 47 cubic
foot flow per second for seven months, delivered at the lake will
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be sufficient to prevent further shrinkage, but a greater amount
will have to be diverted from the Mouse River to allow for-
seepage and evaporation losses on the ditch and the reservoirs,
I estimate that about 10 per cent of the water leaving the Shey-
enne reservoir will be dost by seepage and evaporation before
reaching Devils Lake, and that the loss due to the same causes
between the Mouse River and the Sheyenne River reservoir will
‘be about 25 per cent. In addition to this loss, the Mouse-Sheyenne
River diteh will have to carry an additional amount of water
to take care of the excess evaporation on the Sheyenne reservoir,
part of it being taken care of by the flow of the Sheyenne itself.

The estimated average flow of the Sheyenne River at Shey-
enne station, based on its 1,300 square miles of drainage area,
is about 20 cubic feet per second, which amounts in seven months
to 8,328 acre-feet. The net evaporation from a water surface
of 6,500 acres will be 18 inches, amounting t0 9,750 acre-feet.
The net loss will then be the difference between 9,750 acre-feet
and 8,328, which amounts to 1,422 acre-feet. Since it is assumed
that 10 per cent of the water leaving the Sheyenne reservoir will
be lost prior to reaching the lake, it will be necessary that 21,110
acre feet enter the head of the diteh in order to deliver 19,200
acre feet at the lake.

The Mouse-Sheyenne River diteh will have to be of sufficient
size to deliver at the Sheyenne reservoir 21,120 acre-feet plus
1,422 acre-feet, the net loss by evaporation on the Sheyenne
reservoir. Considering the diteh losses as being 25 per cent, the
amount of water which will have to be diverted from the Mouse
River reservoir is 28,177 acre-feet annually, or an average flow of
68 cubic feet per second for seven months. The total amount
of water diverted from the Mouse River then, is this amount
plus the amount of evaporation taking place on the Mouse River
reservoir which will be 12,450 acre-feet, making a total of 40,-
627 acre-feet. .

The proper size of a diteh to guarantee an average flow of
68 cubic feet per second for a period of seven months is one
having a maximum capacity of 130 cubic feet per second. Some
years there may be a shortage of water supply, ice and snow
may block the diteh for some time after the spring run-off has
begun, and it may be necessary that a greater flow be accom-
plished for a shorter time. . A ditch with a 14 foot bottom, one
to one side slopes, running six feet deep will furnish 130 cubie
feet per second, and a diteh of these dimensions must be used
between the Mouse River and the Sheyenne. The ditch between
the Sheyenne reservoir and Devils Lake, having to deliver but 21,-
120 acre-feet, or a flow of 51.5 cubic feet per second would not
require these dimensions, but should be used in order that greater
advantage may be taken of the spring floods, furnished by that
portion of the Sheyenne River above the dam.

-
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The following estimate of the cost shows approximately the
expense of the different portions of the proposed project:

To divert a sufficient amount of water to maintain the pres- .

ent level of the Lake. .
Right of way for reservoirs and ditch, 15,405 acres,.$ 425,000
Dam Construetion :

Mouse River Dam including Wmtermg Creek Dam.... 248,000

Sheyenne River Dam 154,000
Ditch Construction: ,
- Mouse-Sheyenne River ditch 449,000
Sheyenne River-Devils Lake ditch 287,000
Engineering, legal expenses and contingencies............ 100,000
Total estimated cost of Project.................. $ 1,663,000

TO .RESTORE DEVILS LAKE TO ELEVATION 1,439, (THE
" ELEVATION IN THE YEAR 1879), AND TO MAIN-
TAIN IT AT THAT ELEVATION.

Government surveys made in the early eighties indicate that
the lake at that time had 72,000 acres of water surface, and an
elevation of about 1439. Under present conditions the net evap-
oration from a body of water of this extent would amount to
108,000 acre-feet. The run-off into the lake if restored to this
level would be approximately the same as it is at the present
time, and is used in the previous computations, 38,400 acre-feet,
leaving a deficiency of 60,600 acre-feet. In other words, if the
area of the lake is inereased to 72,000 acres, the run-off, which
is equivalent at the present time to one foot of water over 38,400
acres, will be spread over the 72,000 acres and have the effect
of raising the lake a trifle over six inches, and the effect of the
18 inches evaporation will be a lowering of the lake by a trifle
less than 12 inches. The annual amount of water then that must

be delivered at the lake is 69,600 acre-feet, which is equivalent
to a stream of water having a flow of 167 cubie feet per seeond
for a period of seven months.

Since this amount of water maintains a constant level when
the lake is 72,000 acres in extent, it is evident that until this area
‘is obtained, th‘at the total water supply will be in excess of the
gross evaporation, and the result will be a gradual increase of
the lake until a balance is reached. It will be seen that this
increase in the size of the lake will be more rapid at first, grad-
ually becoming less and less perceptible until a‘ constant level
is found, which will be at about the elevation of 1,439. The
following table shows the rate of increase approximately :

.~
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Increase in ' Approx. Number

Depth : of years required
1 foot 1
2 feet 2
3 feet 3
4 feet 4
5 feet 6
6 feet ... 8
T feet oo, 10
8 feet 13
9 feet e 16
10 feet - ... 20
11 feet oo 26
12 feet . 34
13 feet . R 53
14 feet .o 95

The amount of water required to maintain the lake at an
elevation of 1439 being 69,600 acre-feet and the percentage of
losses assumed to be the same as would take place when only
enough water is being diverted to maintain the present level, the
amount of water that must be delivered to the head of the ditch
at the Sheyenne reservoir to allow for a ten per cent loss will
be 76,5660 acre-feet annually. The excess of evaporation on the
Sheyenne reservoir over the water supply of the Sheyenne will
be the same as previously  ecomputed, 1,422 acre-feet. The
amount of water which must be delivered at the Sheyenne res-
ervoir will then be 77,982 acre-feet and the amount that must be
annually diverted from Mouse River to make allowances for 25
per cent ditch losses will be 94,477 acre-feet or 235 cubic feet per
second for a perlod of seven monthl

Referring again to the table of flow of the Mouse Rlver it
is seen that an average flow of 235 cubic feet per second for -
seven months is not possible except by so econstructing the ditch
that a greater amount of water may be diverted during the
‘months when it is available. It will be seen that a diteh having
a capacity of 500 cubic feet per second could be kept running
full during the three months of April, May and June, and for the
remainder of the season such an amount allowed to flow as will
make the required annual amount. A flow of 500 cubic feet
per second for three months will supply 89,500 acre-feet, leaving
only 7,977 acre-feet to be supplied during the remainder of
the season. The capacity of the ditch as caleulated is obtained
when the water is running eight feet deep, i. e.. when that depth
of water is reached it will mark the high water level of the res-
ervoir, and waste gates will be so adjusted that the water level
will then remain constant. . :

Assuming that the least depth of water advisahle to he al-
lowed to flow through the ditch is three feet, there will be a depth
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of water stored in the reservoir 8,300 acres in extent, having an
approximate average depth of four feet, amounting to 33,200
acre-feet. Assuming that half of this is allowed to go down the
Mouse River and half, or 16,600 acre-feet diverted to the ditch,
an excess of 8,623 acre-feet over the amount actually required is
obtained from the surplus flood waters. The proposed ditch
should have a 26 foot bottom, one to one side slopes and when
running full have eight feet of water. This size ditch with a
grade of six inches to the mile will be of the required eapacity.

A ditch of this capaeity furthermore allows an excess of
water to be diverted when water is available, and so maintain a
general average, since seasons such as 1910 occur when there is
a great shortage of water supply. Also, if for successive seasons
the water available permits, as much water as can be diverted may
be taken, and thus hasten the restoring of the former water sur-
face. The total amount of water diverted from the Mouse River
flow will be 110,927 acre-feet which is found by adding evapora-
tion of the Mouse River reservoir to the amount delivered to the
head of the Mouse-Sheyenne River ditech. ~The evaporation that
may take place on the reservoir of the Wintering Creek, it is
assumed will be off-set by the flow of the creek.

The same size of dams and reservoirs will be used as in the
first instance. The grade line of the diteh,”however, will have to
be two feet lower, since’the largest diteh is to be two feet deeper
than the smaller. .

The estimated cost of the project when designed to restore
the former water surface becomes as follows:

Right of way.for reservoirs and ditch, 15,650 acres.... $ 437,000

Dam Construction 402,000
Diteh Construction )
Mouse-Sheyenne River ditch 706,000
Sheyenne River-Devils Lake ditch 397,000
Engineeering, legal expense and contingencie.\ ............. 105,000 -
Total estimated cost of project $2,042,000

POSSIBILITIES FOR IRRIGATION.

It has been shown that the average flow of Mouse River is
166,000 acre-feet and that the total diversion necessary to supply
Devils Lake with sufficient water to maintain its present level
is 40,627 acre-feet, thus we have an annual surplus in Mouse
River of practically 125,000 acre-feet. This amount of water could
be very advantageously used for irrigation in the territory north
and east of the mouth of Wintering Creek and on the lands
adjacent to the Oberon-Esmond branch of the Northern Pacific
railroad, by the construction of pumping plants at the Mouse
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and Sheyenne reservoirs . It is safe to assume that 100,000 acres
of land could be 1rr1gated one foot in depth, which in that loeality
would be sufﬁcmnt in addition to the rainfall to assure bountiful
Crops.

The irrigation of this land could probably be a,ccomphshed
at a cost of not to exceed $25 per acre, and the annual cost to
supply the 1rr1gat10n water to the land would be approximately -
$1.50 per acfe. With the irrigation of these lands, considered to-
gether with the diversion of water to Devils La;ke, the cost to
divert the water to the lake would be very greatly reduced and
at once come within the range of a possibility.

e

LOWER MOUSE RIVER DRAINAGE.

The diversion of the greater part of the Mouse River flow
‘would simplify the drainage problem on the lower Mouse River,
from the mouth of Willow Creek to the International boundary
and would undoubtedly result in all this bottom land becoming
sufficiently dry for cultivation.

SUMMARY

Although the funds provided for a survey from Devils Lake
to Mouse River were not sufficient for a ‘detailed study of all the
problems in connection with the proposition to divert the flood
waters of this river to the lake, yet it is thought that enough
data has been obtained to enable those interested in the project
to determine whether or not the problem should be given more
study and a larger amount expended in detailed surveys and in
devising ways and means to enable funds to be raised for the
purpose -of carrying the project through. From the surveys
already made the following data has been obtained, conclusions
reached and estimates made:

The lowest point in the divide between the drainage to
Willow Creek and to Devils Lake has an elevation of 1600, which
elevation is 175 feet above the present surface of Devﬂs Lake
and the elevation of Mouse River at the mouth of Willow Creek
being practically the same elevation as the surface of Devils
_ Lake; the possibility of diverting the river at the mouth of
‘ Willow Creek should not be considered.

The elevation of the Mouse River at the mouth of Wintering
Creek is 30 feet higher than the present surface.of Devils Lake.
The elevation of the Sheyenne River at a point five miles east of
the town of Sheyenne is 12 feet higher than the present surface

_ of Devils Lake. The diversion works designed consist of the cre-
ation of a reservoir in Mouse River by the construction of an
earth dam near the mouth of Wintering Creek, a ditch from this
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reservoir to the Sheyenne River, the creation of reservoir on
this River by the costruction of an earth dam six miles east from
the town of Sheyennc and a ditch from this reservoir to Devils
FLake.

The distance from Mouse River dam to Devils Lake via the
surveyed route is 103 miles.

The amount of water necessary to divert from Mouse River
to maintain the present level of Devils Lake is 40,627 acre-feet
annually.

The estimated cost for this diversion would be $1,663,000.

The amount of water necessary to divert from Mouse River
to restore the lake to its elevation in the year 1879, and to
maintain it at that elevation would be 110,927 acre-feet annually.

The diversion works would be the same costruction as is
necessary to divert sufficient water to maintain the lake at its
present level, with the exception that the ditches would have to
be 26 feet wide qn the bottom instead of 14 feet and the grade
line of the diteh would be two feet lower. .

The cost to divert the larger amount of water would be
$2,042,000.

The Mouse River reservoir is designed to be as high as
possible without endangering the city of Velva.

The Sheyenne River reservoir is designed to be as high as the
minimum gradeline from Mouse River reservoir will allow.

The average annual flow of Mouse River is 166,000 acre-feet.

After diverting the necessary amount required to maintain
Devils Lake at its present elevation there would still remain
sufficient flow to annually irrigate 100,000 acres one foot deep

“and to further allow of sufficient flow to furnish all the water
required for stock and domestic purposes along the river north
of the dam.

It is thought that 100,000 acres of irrigable land can be
found within a reasonable distance of the Mouse and Sheyenne
Teservoirs.

The irrigation of the greater part of this land would require
pumping plants to be located at each of the above named res-
ervoirs.

The -construction of these irrigation projects would be
approximately $25,000 per acre. The maintenance and operating
cost to deliver one acre-foot of water to the land would be
approximately $1.50 per acre annually.

The development of irrigation projects in conjunction.with
diversion works for the diversion of sufficient water to maintain
the lake at its present level, would bring the latter proposition
within the bounds of a possibility.

The diversion of sufficient water to maintain the lake at its -
present level and to irrigate 100,000 acres would greatly simplify
the drainage problem on the lower Mouse River.

e
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CAPITOL WATER SUPPLY

Chapter 38 of the session laws of 1911, provided for the
sinking of wells and the erection of a stand-pipe and system of
water supply for the Capitol grounds. On June 17th, 1911, the
Roard of Trustees of Public Property requested the state engineer
to examine and report on the best plan for the purpose. Original
plans and report were made July 11, 1911. The work was con-
streeted according to these plans and report, and final report
on the same was made March 1, 1912, as follows: ;

The Hon Board of Trustees of Pubie Property.
Bismarck, North Dakota.

Gentlemen -

‘In compliance with your resolution of June 7th, 1911, as
follows:

. ““WHEREAS, Chapter 38, of the Laws of 1911 makes a pro-
vision for the sinking of well or wells, the erection of a stand-
pipe and other improvements to the grounds, therefore

BE IT RESOLVED That the State Engineer be and is
hereby requested to make an examination of the Capitol grounds
for the purpose of ascertaining the best location for the sinking
of well or wells and the location of a stand-pipe. Also.to ascer-
tain the size of equipment and the materials best suited for this
purpose and to report to the Trustees of Publlc Property at the
earliest possible day.’’

I beg lo advise that on July 11th, 1911, I reported to you

as follows:
‘‘Pursuant to your resolution of June 7th, ‘requesting that I
make an examination of the capitol grounds for the purpose of
ascertaining the best location for the sinking of well or wells
and the location of a stand-pipe, and also to aseertain the siZe of
equipment and materials best suited for this purpose, I take
pleasure in handing you herewith plans, specifications and est-
imate of cost for the system which I have designed for the
purpose of fire protection to the capitol building, and for the use
of water on the lawn of the eapitol grounds.

The system which I have designed provides for the sinking
of two three inch wells, the construction of a cistern of 10,000
gallons capacity at these wells, water to be pumped from the
wells to the cistern by an air lift system, providing the height
of the lift does not exceed eighty feet. In case it should be found
that this lift exceeds eighty feet, deep well pumps will be nee-
essary. From this cistern the water is to be delivered through
a 8ix inch forece main by a pump with a eapacity of three hundred
gallons per minute, to a 50,000 gallon steel water tank on a sixty
foot steel tower, located five hundred feet north of the capitol
building. I have also designed six inch mains to run parallel
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with the north, east and west sides of the capitol building with
a hydrant at each corner, and at such a distance from the build-
ing that two lines of hose can be used from each hydrant for
the purpose of fighting fire in the capitol building. I would
also' recommended that the force -pump be connected with the
supply main of the Bismarck Water Supply Co., in order that
water could be taken from their main in case that at any time
our wells or the pumpmg machinery connected therewith should
be out of commission,

The maximum pressure which will be created in these hy-
drants will be fifty pounds per square inch, which will give
sufficient pressure to throw a stream of water over the highest
part of the capitol building. The highest part will be six feet
below the lowest point of the water tank. Th amount of water
used through a two and one-half inch hose with a one inch nozzle
at the indicated pressure is two hundred gallons per minute, so
that should occasion arise that it became necessary to use four
lines of two hundred feet each of hose to fight fire in the eapitol
building, we would be using eight hundred gallons of water per
minute, and the amount of water in the tank would last sixty-
two minutes. At the, same time the three hundred gallon per
minute pump in theé power house would deliver ten thousand

gallons from the cistern at the wells, so that the extreme length

of time during which we could use four lines of two and one-half
inch hose with one inch nozzle fighting fire in the capitol build-
ing would be seventy-five minutes. It is probable that this amount
of water during this length of time would place under control
any fire that might be started unless the fire was entirely beyond
control before the water was applied.

The following estimate which I have made on the cost of

this system does not include one thousand feet of two and one-

" half ineh hose with nozzles, which I recommend should be pur-
chased, the approximate cost being one dollar per lineal foot.

In figuring the cost of this work I have provided that con-
viet labor and capitol employees should be used in the laying
of the six inch mains, the construction of the foundations and
the frost proof case for the water tank and for the construction
of the ten thousand gallon cistern and the installation of the
pump and air lift system. I have provided in the specifications
that the price bid on the water tank and tower should include
its erection, and that the bond of the contractor should guarantee
the stability of the structure for one year after its completion,
and that the price bid on the six inch water mains and on the
pump and air lift system should be the price f. o. b. Bismarck.
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ESTIMATE OF COST.

2-3 inch wells ) : - $1 000.00
10,000 gallon cistern . 200.00
300 gallon pump : 350.00
Ajr lift system ¢ 300.00
1319 lineal ft. of 6 inch water pipe (225 tons at $36
delivered to eapitol) .. 810.00
4 Hydrants at $30 120.00
1045 1bs. specials at 3c - 31.35
Lead and oakum 40.00
1 Gate valve .. 2500
50,000 gallon water tower and tank ... 3,300.00
Concrete foundations for water tower ... eeseemeeemenannae 310.00
FrLoBt CASE oo e nenee 85.00
Convict labor ....... ) 75.00
Contingencies 10% ...........cccoooeeeeee. 664.63 -
" Total ) $7,310.98

After an examination of the ground and surveys, it was de-
cided to locate the elevated tank on lots 20 and 21 of Block 12,
Capitol Park Addition, which lots are located 280 feet north of
the north line of the capitol grounds, and to sink two three-inch
wells at the southeast corner of the power house.

After tentative plans were drawn they were submitted to
Walter 1. Fisher, Manager of the General Inspeection Company
of Minneapolis, and he suggested some changes, which were
a,dopted all the plans of the system as now constructed bemg
on file in this office.

The plant as completed consists of an elevated steel tank
of 50,000 gallon ecapacity, which when full gives a pressure on the
ground floor of the capitol building of practically fifty pounds
per square inch, and a pressure on the top of the capitol build-
ing of twelve pounds per square inech, which pressure is con-
sidered ample for the purpose of fighting fire in the ecapitol
building.

Two three-inch wells were sink as planned, one well being
206 feet deep and one being 196 feet deep, and after testing

were found to be able to deliver 1,000 gallons per hour, each.

After the wells were thoroughly tested out, a sample was
taken by Mr. Larson of the-Public Health Laboratory and for-
warded to Dr. Ruediger, Director of the State Public Health
Laboratory at the State University for analysis. His report on
the water is as follows: . :

“The following is the result of the analysis of the sample
. of water submitted by you from the Capitol well:
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Parts per million

Total alkalinity 890
Alkalinity after boiling and filtering.................... 750
Total mineral residue . 3500
Total hardness . .........cc........... 19114
Temporary hardness ) 140
Permanent hardness : e an s 5114
Calcium carbonate’ 6814
Magnesium carbonate ... : e 123
Boiler inerustants ... ... ... 0
Sulphates (as SO4) oo . 1824
Chlorine 15
Nitrogen (as free ammonia) ... ... cooooeiiiaine 10
Nitrogen (as albuminoid ammonia) ... 074
Nitrates fonenmeamtassaamsmsemeamaaneamameeatenmstes -0
NIIEeS oo 0

This water. contains a large amount of mineral matter which
seems to be composed very largely of sulphate of soda and
bicarbonate of soda. It daes not-contain boiler inerustants but it
is barely possible that the sulphates of soda would have a some-
what corrosive action upon the boiler. 'T believe, however, that
the water would be fairly satisfactory for a hoiler water if the
boiler were frequently emptied to guard against too great a -
concentration of the solution. Another point must, however, he
considered in this eonnection and that is the fact tiat the water
contains sufficient sodium bicarbonate to froth at times when
it is heated. Of course, this is very objectionable in a boiler
water. .

In regard to its use upon the lawn, will say that 1 do not
consider it harmful although it no doubt would leave a whitish
deposit upon the lawn if large quantities were allowed to evapo-
rate there. I do not beheve, however, that the sulphate of soda
would injure the grass in any way.

Very truly yours,
G. F. RUEDIGER
Director.’!

Two steam heads for pumping were placed on these wells
and connected direct from the boiler at the power house for
steam supply. It became necessary to construet an addition to
the power house to enclose these wells, which addition was
constructed of brick. A reinforced concrete cistern with a ca-
pacity of 20,000 gallons was constructed, which is south of the
. power house. The water from the cistern is lifted to the tank
by a pump which has for some time been in use in the power
house for lifting water into the wooden tanks formerly located
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in the attic of the capitol building. This pump is connected
to the tank by a six-inch cast iron main which also runs through
into the capitol building.

The original plan was amended at the suggestion of Mr.
Fisher, above referred to, so that only one hydrant i1s used and
this is located about seventy-five feet from the northeast corner
of the capitol building. All of the common labor used on the
construction of this system was conviet labor from the Peniten-

" tiary.

The appropriation for the construction of this system was
$7,500. The total expenditures were $7,339.38 as shown in the
itemized account below:

I
1911,

100540 | Oct.
100720 ] Oct.
100721 | Oct.
101208 | Oct.
101207 | Oct.
101230 | Oct.
101331 | Oct.
101332 | Oct.
101698 | Nov.
101699 | Nov.
102225 | Deec.

102226 | Dec. 1.

102942 | Dec.
©102943 | Dec.
102944 | Dec.
102945 | Dec.

102946 | Dec.
102947 | Dec.
102948 | Dec.
102949 | Dec.
102950I Dee,
1912
104007 | Feb.
104245 | Feb.
104247 | Feb
104249 | Feb,
104250 | Feb,
104251 | Feb.
104252 | Feb.
104307 | Feb.
104308 | Feb
104309 | Feb.
104310 | Feb,
104499 | Feb.
104500 | Feb.
104501 | Feb,
104939 | Mch.
104940 | Mch,
104943 | Mech.
104972 | Mar.
106110 | Apr.

2, Anthony Mairley $ 70.00
9, Grambs & Peet Co. 728.10
9, Grambs & Peet Co. 2,000.00
16, French & Welch Hdw. CO. ooeeoriemeeeeeee 6.25
16, Fairbanks, Morse & Co. 62.14
17, B. M. Beers & Son 540.00
18, Improvement Bulletin 8.40
18, Bismarck Hardware Co. 7.59
1, Jay W. Bliss ... 100.00
1, Henry Hartley 1 19.13
1, Henry Hartley 7.00
, 4. W. Bliss - 50.00
156, J. C. Rhud Lumber Co. 9.
15, Grambs & Peet < 1,597.00
15, French & Welch Hdw. Co. 49.65
15, French & Welch Hdw. Co. .. 4,10
15, North Star Lumber Co. 109.90
15, Bismarck Hardwarc Co. 11,60
15, North Star Lumber Co. 1.45
15, Goodrich-Call Lumber Co. 4.15
15, French & Welch HAw. CO. .oooeereceeecececnneen 1 3.7T1
1, J. W. Bliss 25.00
. 17, H. C. Rhud Lumber Co. 74.28
. 17, H. C. Rhud Lumber Co. 22.45
17, F. O. Hellstrom, Warden .......c.ccoeeeeeevecenn. 152.30
17, Grambﬁ & Peet Co. 71
7, F. O. Hellstrom 10.3:
17, F, O. Hellstrom 100.84
. 19, French & Welch HAW. CO. cocoeemececereceecencnaen 5.13
. 19, . O. Hellstrom 10.50
. 19, F. O. Hellstrom 7.75
. 19, F. 0. Hellstrom 94.76
. 23, Bismarck Implement Co. 13.60
23, French & Welch Hdw. Co. 32.05
23, Henry Hartley 2.00
12, French & Welch Hrw. Co. 6.30
12, Bd. G. Smith 23.75
12, Grambs & Peet 336.29
13, F. O. Hellstrom 145.90
13, No. Star Lumber Co. 115.74
Total I $ 7,339.38

I would suggest that two hundred feet of two and one-half
inch standard fire hose be purchased and housed over the hydrant,
and if it is intended to use water from the Bismarck Water Sup-
ply Company, a four-inch meter should be purchased and in-
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stalled in order that water from this Company may be metered,
and in this case some arrangement should be made with the
Water Company for the price to be paid for metered water.
Respectfully submitted,
: T. R. ATKINSON
State Engineer. ]

ROCK ISLAND MILITARY RESERVATION.

Brigadier General, R. D. Potts, Commanding the central di-
vision of the U. S. Army, in October, 1911, requested the Gover-
nor to have a topographic survey made of Rock fsland Military
Reservation at Devils Lake. Thé execution of this work was
turned over to the state engineer’s office, the field work being
done in' October and November, 1911, and final report trans-
mitting map was made January 2, 1912. The original map was
forwarded to the Brigadier General and by him sent to the
Army War College, at Washington, to be preserved among the
permanent maps of the War Department. Prints have heen made
for the use of the North Dakota National Guard.

BUXTON GRAVEL PIT.

At the request of the Attorney General’s office, survey was
made of the Buxton Gravel Pit of the Great Northern Railway Co.
and report made to that office showing the amount of land taken
and the amount of gravel removed.

ROCK ISLAND GRAVEL PIT.

At the request of the Adjutant General, survey was made of
the gravel pit of the Great Northern Railway Company on the
Rock Island Military Reservation, and report made to him show-
ing .the amount of land and gr avel taken.

HEART RIVER DAM.

- At the request of the State Board of Control, survey and
plans were made for the construction of a concrete dain over the
Heart River at Mandan, the purpose of the dam being to create
a reservoir for storing water for irrigation on the Reform School
farm.

- It was proposed that the cost of construction be paid for by
the State of North Dakota from the Reform School fund, by
the Russell-Miller Milling Co., and the Mandan Chautaugua Asso-
ciation.

Bids for the construction were opened at Mandan on Sep-
tember 6th, 1912. The Attorney General’s office gave an opinion
that the Board of Control had not authority to ‘appropriate



STATE OF NORTH DAKOTA T 39

money for this purpose, and therefore the contract for the con-
struection could not be let. 1t will be necessary for an appro-
priation to be obtained from the legislature before the work can
be carried on.

My report .to -the Board of Control on complete plans and
spec1ﬁcat10ns was as follows:

. ““August 21, 1912,
Hon. State Board of Gontrol Bismarck, North Dakota.
Gentlemen: I hand you herewith complete plans and specifica-
tions for the proposed Heart River dam located at Mandan,
for the use of the State Reform School, The Mandan Chautauqua
Association and the Russell-Miller Milling Company.

You will note that this plan has been somewhat changed

from the original plan handed you on July 23rd. These changes
were made owing to the faet that the material which we found
in making test borings is much better than we at first anticipated.
I believe that a dam constructed after these plans and specifica-
tions, if properly constructed, will be sufficiently stable to with-
stand any flood that may oceur. Of course it is highly important
that thorough inspection of the work be carried on with the
construction, to see that the specifications are carrled out in de-
tail.

As you will note, the plan provides for a spiliway eighty feet
" long and three feet deep and an apron twelve feet wide, con-
structed after the best engineering practice in damms built on this
material. ‘I have also provided for good sheet piling on the up-
stream side of the dam and sufficient rip-rap to make everything

safe. The plans also provide for a sluice gate three feet in diame- -

ter, to be used for the purpose of emptying and cleaning the reser-
voir at any time.

In the specifications I have shown the approximate amount
of material required in the construction of this dam, and have
estimated the cost to be approximately $5,000.

The Mandan Commerecial Club will receive tentative bids on
this proposition on September 5th, at whieh time T anticipate be-

ing present, and trust that it w1]1 be convenient for one of your,

members to be there also.

I am transmitting a copy of this letter to Mr. W. A. Lanter-
man of the Mandan Chautauqua Association.

Very truly yours,
~ T.R. ATKINSON
o ' State Engineer.’’
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WATER SOFTENING AND PURIFICATION PLANT
FOR MAYVILLE NORMAL SCHOOL,

At the request of Mr. Thos. Hillyer, President of the Mayv111e
Normal School, a study was made by the State Enginecr of the
water supply of this institution-and the following report was
made on October 25th, 1912:

‘‘Report on the water supply of the Mayville Normal School,
Mayville, North Dakota, for Thos. A. Hillyer, President. .

The water supply for the Mayville Normal School is ob-
tained from the City of Mayville, which city obiams its supply
from the Goose River. The Goose River has a-drainage area
west of Mayville of approximately 500,000 acres. This drainage
area is agricultural land, which is well settled, and it is customary
for the farmers to use the stream for the ‘disposal of barn manures,
dead animals and refuse of all kinds, while many out houses are
constructed on its banks, so that the use of this water for drink-
ing purposes is very dangerous. In support of the above state-
ment I quote below report of Dr. G. F. Ruediger, Director of the
State Public Health Laboratory, under date of August 26th,
1912, upon two samples of the Goose River water, one sample
taken near the intake pipe and one taken from the faucet at the
Normal School:

‘Mr. T. R. Atkinson, State Engineer, Bismarck, N. D.

Dear Sir:. Following are the results of the analyses of the .

samples of water submitted by Mr. Hillyer of Mayville:
SAMPLE NO 1, GOOSE RIVER NEAR THE INTAKE PIPE,
Bacteriological analysis

Total number of bacteria per cubic centimeter ... . 1320
B. Coll per eubic centimeter . 20

Cemlcal Analysis Parts per million
Total all ty : 260
Total mineral residue y - 700
Total hardness 475
Temporary hardness (representing carbonates of lime and

magnesia) 205
Permanent hardness (representing sulpates of lime and

magnesia) 270
Calcium 1038
Magnesium i 52
Chlorine " 16.5
Sulphates 307
Free ammonia (representing decomposed organic matter)........ .07
Mbumlnoid) ammonia (representlng undecomposed organic 2

matt 2!
Nitrates (calculated as nitrate of potash) ... 1.05
Nitrates : .05

SAMPLE NO. 2, FROM FAUSET AT NORMAL SCHOOL,

Bacteriological analysis.

’.I.‘otal number of bacteria per cubie centimeter ........................ 680
. Coll per cublc centimeter 1

Cemical Analysis ° Parts per millivn
Total alkalinity 253
Total mineral residue A 630

Total hardness 470
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Temporary hardness (representing carbonates of llme and
magnesia) 200
Permanent hardness (representing sulphates of lime and
magnesia) . 270
Calcium - 100
Magnesium 52
Chlorine : 17
Sulphates 305
Free Ammonia (representing decomposcd organic matter........ .08
. Albumlnold ammonia (representing undecomposed organic 215
. Nitrates (cnlculated as nitrate of potash 1.5
Nitrates 05

The chemical compos1t10n of these samples of water is al-
most alike. There seems, however, to be a very decided dif-
ference in the bacterial content. I doubt very much whether the
number of B. coli in the river water would be quite as high as
_indicated if the sample were analyzed immediatety after being
- taken from the river. I believe this water could be purified to
make it entirely satisfactory for drinking purposes. The chemical
analysis shows that it is well suited for softening.

Very truly yours,
G. F. RUEDIGER
Director.’

This report shows the bacteriological count to be large
and also shows the presence of B. coli. This coiou acillus is
what causes intestinal diseases and may carry the typhoid germ.
This water, you will note from the report, also shows the presence
of large amounts of sulphates of lime and magnesia, which are
scale forming, and make the expense of operating your boilers
and engines greatly increased, by the formation of seale in your
boilers, and thus reduces the life of the flues and fire boxes and
increases the cost of maintenance, the cost of coal consumption,
and in general reduces greatly the efficiency of the boilers. T .
would therefore recommend a, water softening plant for the
institution on account of thie economical results to be obtained,

" . as follows: First, loss of service of boilers due to the impossibil-

ity of satisfactory continuous operation with hard water; second,
possibility of substantial saving in fuel and repair bills, and the
checking of rapid deterioration of boilers, together with the de-
crease of the cost of soap used in the laundry, '

The cost of operating a water softening plant is very small,
no extra attendance bemg necessary, as your engineer can han-
dle this plant in connection with your power plant without ex-
tra help. With this softening plant you will have fuel saving, re-
palr saving and depreciation la.vmg, together with increased ser-
vice obtainable from your engines. The chemicals required for
this séftening will be lime and soda ash, and the total cost of the
treatment will not exceed four and ome-half cents per thousard
gallons, .
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Your records show that during the year of 191! you used
596,910 cubic feet of water, or 4,476,825 gallons. Assuming that
one half of this water used was used by your boilers, the total cost,
for chemicals would be about $100 per year, and it is easy to see
that there is a large saving to he made in the operating expenses
and depreciation account of your hoilers by using this softening
" plant.

DRINKING WATER

I understand that you are now using melted ice for drinking
water, and the cost to the institution must be quite large. In
preference to this I would recommend the instaiiation of a coa-
gulation and sedimentation tank, together with a mechanical
filter for your drinking water. This will purify the water and
make it perfectly safe for drinking purposes. For your soft-
ening plant I would recommend a mecaanical softening plant
having a capacity of 2,000 gallons per hour. As an approximate
estimate of the cost of the installation of a softening plant I

.would submit the following:

1-2,000 gallon per hour mechanical softener installed.... $1600.00
For treatment of your drinking water, approximaie cost
installed, would be ... 1500.00

Total cost for softening and purifying .................. $3100.00
If your board decides to install this plant, as above out-
lined, I would be very g]ad to offer my services as state
engineer, and the only expense in connection therewith would
be the traveling expense and expenses outside of the office that
might be incurred. It will be necessary for me to send a man to
Mayville to make a plat of your buildings, and plan of the boiler

house and design the softening and filtration plants in detail.

Respectfully submitted,
T. R. A’[‘KI\SON,

State Engineer.”’

MINOT NORMAIL SCHOOL.

At the request of the State Normal Board, a topographical .
survey was made of the site for the new normal school at Minot
and plat made in August 1912. :

; CREAMERY SEPTIC TANK.

Repeated complaints to the state dairy commissioner con-
cerning the foul odors arising from the.decaying creamery,.waste
led this officer to call upon this office to design a septic tank that
would dispose of this waste and prevent the unsanitary condition
surrounding many of the creameries in the state.
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Creamery waste has proven to be one of the nardest wastes
to satisfactorily treat by the septic tank method. After much
research work by Mr. J. W. Bliss, Assistant State Engineer,
plans and specifications were finally drawn for tanks of different
sizes, corresponding to the output of the creamery. Several of
these tanks have been constructed and have proved very sat-
isfactory. ,

HIGHWAYS.

The annual levy for roads and bridges in North Dakota is
not far from $1,000,000. A large amount of this, expended under
the statute labor system called ‘‘working out the road taxes’’,
sometimes makes far worse roads than if not éxpended at all.

During our last legislature a bill was introduced providing
that the county commissioners should appoint a county super-
intendent of highways, and that the county supermtendent
should appoint deputy superintendents. The house of represent-
atives saw fit to amend this bill. so that the appointment of
a county superintendent of highways is optional with the county
commissioners, and’' the appointment of the deputy superinten-
dents is practically given into the hands of the township super-
visors. However, this law has been placed in effeet in five
counties and has proved very satisfactory. The following are
the counties having county superintendents of highways, and the
names of the superintendents:

Billings County: Thor G. Plomasen, Beach,

Burleigh County: John Ecklund, Wilton

Griggs County: Martin A. Ueland, Cooperstown

Dickey County: Sol Hunter, Oakes,

Stark County: W. R. Veigel, Dickinson
. At the present time more than one-half of the states of the

Union provide state aid for the construction and maintenance
of roads. This aid is sometimes given to those counties or  town-
ships which expend a like amount. Some states require that
the petitioners for an improved highway pay a small percentage
of its cost. Whatever method of disbursing the siate aid fund,
it is significant that no state grants aid unless it supervises the
expenditure. of the road.

The constitution of North Dakota prohibits the granting
of state aid in highway construction, but a concurrent resolution
passed the last legislature for an amendment to the constitution

“which provides that the state may appropriate money for aid
in the .construction and improvement of highways. This res-
olution must ecome before the 1913 legislature and if concurred
in by that legislature will be submitted to a: vote of the people
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in 1914, and if it carries by the vote of the péople laws making
appropnatlons for this purpose may be enacted by the legislature
of 1915,

HIGHWAY LAWS.

A joint resolution passed by the last legislative assembly
named the Governor, the Attorney General and the State En-
gineér as a commission on highway laws, and appropriated the
sum ‘of two hundred dollars for the printing and distribution of
the highway laws of the state among our road officials. In com-
pliance with the terms of the resolution the highway laws of the
state were codified by this office and after being reviewed by the
Governor and Attorney General, 1500 copies were printed and
distributed to county and townshlp highway officials.

AUTOMOBILE LAW.

The 80 called automobile registration law passed by the 1911
session of the legislature has proved of great assistance in aiding
in the forwarding of the good roads movement. This act pro-
vides that a registration fee of three dollars shall be paid annu-
ally on every automobile and motor cycle in the state. This
registration fee is paid to the Secretary of State and after the
cost of the tags and books of registration are paid for from this
sum the balance, at the end of each month, is paid in to the -
county treasurer of each county in proportion to the number of
automobiles and motor cycles registered. The money so re-
ceived is expended for maintenance and repairs only on the main
traveled roads of the county, utider the direction of the Board
of County Commissioners or county superintendent oI highways,
provided, that all money so expended for repairs and mainten-
ance shall be expended from April first to December first
annually. Provided, further, that none of this rmoney shall be
expended within the limits of any incorporated city or village,
nor shall it be: expended on any road within any township that
does not levy at least a tax of six mills for road purposes. 7,220
automobiles and 265 motor cycles were registered during the
year 1911 and the net revenues returned to the counties amounted
to $17,761.05. Approximately 9,000 automobiles and 468 motor -
eyeles will be regisiered during 1912 and the amount returned
to the counties will be approximately $22,800. In general the
automobile owners have taken kindly to the payment of the fee,
knowing that the money would be used on the roads.

MERIDIAN ROATL:,

The Meridien road i1s a proposed international highway
from Winnipeg to the Gulf of Mexico and was promoted by John
C. Nicholson of Newton, Kansas. The expense of the construct-
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ion is to be maintained by the states, counties and various
municipalities through which it passey. This road has been
widely advertised and has greatly assisted in the good roads
movement in this state. During the season of 1912, much inter-
est was shown in its improvement and construetion in dur Red
River Valley counties, and the results show that excellent earth
roads can be constructed and maintained in this state when
proper methods of “working them are adopted.

LITTLE MISSOURI RIVER BRIDGE

During the winter of 1912, the county commissioners of
Billings County requested this office to prepare plans and spee-
ifications for the construction of a steel bridge over the Little
Missouri. River at Marmarth. An assistant was sent from this
office to make the necessary surveys and soundings and complete
plans and specifications for a steel bridge and for a reinforced
concrete bridge were made .and submitted to the commissioners.
It was found that the estimated cost of this bridge was more
than could be appropriated for this purpose, and the questions of
bonding the -county for its construction has been submltted to
the voters.

RIVER RIECORDS.
By E. F. Chandler.

By the permission of the United States Geological Survey,
the following tables of flow of the more important or typical
streams in' North Dakota and the Red River valley have been se-
lected and compiled from the records obtained under the direction’
of or by cooperation with the Geological Survey.

The methods followed in this work were described in the
First Report of the North Dakota State Engineer, (1905), pages
49 to 62, and also in the Second Report (1907) pages 47 to 49.
In the Water Supply and Irrlgatlon Papers Series published by
the Geological Survey, all these river records are published in
complete form, and in the introduction to each such volume
the methods are fully discussed. The essential facts are stated
below.

At each ‘‘river station’’ or ‘‘gaging station’’ a gage is
established at which the height of the water surface in feet and
tenths is read and recorded daily or several times daily. The
zero of the’ gage is usually below the lowest known low-water,
and sometimes is many feet below the bottom of the channel, but
the height of floods is easily’ seen by comparing the maximum
flood-height readings with the minimum gage readings recorded
for low water.
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At suitable times, an engineer (called in this work a‘‘hy-
drographer’’) makes instrumental measurements of the dis-
charge, i. e., of the actual quantity of water flowing by the gage,
and reads the gage-height. It is thus known how much water flows
whenever the river is at that same gage-height again (provided
" the channel does not change.) When enough such measurements
have been secured, it thus becomes possible to compute from
the record of daily gage-heights an accurate record of daily
quantity that lowed by the station, and to tabulate these quanti-
ties in the most convenient form for reference.

In the following pages, these results have been arranged as
tables of ‘“monthly discharge’’, showing for each month the flow
for that day of the month when the flow was the greatest or
maximum, the flow for the minimum day, and the mean flow or
average for the whole month. The figures of dmcharge are all
in ‘‘second-feet’’, one second-foot being-a flow that carries one
cubic foot of water past the observer each' second; a rapid
current in a small channel, or a slow current in a large channel,
can carry the same amount of water past the observer in a
second.

One second-foot amounts to 646,272 gallons per day, and
will eover almost two acres one foot deep in twenty four hours.

As successive years vary- considerably, an absolutely exact
record of the flow of the river through one year would. not tell
how much might flow the next year; and as no two rivers are
altogether alike in their conditions, records of as many as possi-
ble are needed if well-considered use is to be made of the river
records. Therefore, rather than to spend a large appropriation
in makmg a precise record of a single stream for a single year,
it is much more advantageous to extend the work o as many
streams through as long a period of years as funcs will permit,
provided the care taken in the work is not so much reduced
thereby as to result in disproportionate loss of accuracy.

_The - colummn headed: ‘‘accuracy’’ in the tables of monthly
discharge applies to the mean flow for the month, but not
always to the maximum or to the minimum. It depends upon
the reliability of the daily observer, upon the permanency of
the stream channel and the gage and other such conditions, and
upon the number of discharge measurements; more discharge
measurements ordinarily bring much greater accuracy to the
computed results for the season.

The mean for any month marked A in these tables may
safely be assumed as accurate within 5 per cent; of any month
marked B, within 10 per cent; C, within 15 per cent; D, within
25 per cent E indicates a rough estlmate which is hoped to be
within 50 per cent of the truth,
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In ordinary winters, the fiow of most of the streams in this
region is too small to justify much expense in measurements;
hence the accuracy of the monthly means at most of the stations
is poor in winter, and at some (chiefly those of tle smallest ﬂow)
not enough mformatlon is available to- justify any estlmates ‘in
winter.

The summaries from November 1, 1910, to November 1, 1912,
of the records of these streams are included here.

Red River at Grand Forks, N. D.

Red River at Fargo, N. D

Ottertail River at Fergus Falls, Minn.

- Pembina River at Neche, N. D.

Red Lake River at Crookston, Minn.

Thief River near Thief River Falls, Minn.

Mouse River at Minot, N. D.

Grand River, (North Branch), at Haley, N. D.

Cannon Ball River at Stevenson, N. D.

Heart River near Richardton, N, D.

Knife River near Broncho, N. D.

The portions of these summaries for the year 1912 have been
extracted from the official records in advance of tne completion
of the computations of the season’s work as made for -official
publication and therefore are still subject to minor revision, and
some other portions of the tables here.included are also from
the preliminary computations. But in no case will the final
revision introduce any large changes in the figures here glven,
and in most cases there will be no change whatsoever. !

.Similar summaries of ‘the river records in this region for
previous years may be found in-the following reports:

_ 1903-1904, in Third Report of North Dakota State Geological
Survey.

1905-1906, in Second Report of North Dakota State Engineer.

1907-1¥908, in Third Report of North Dakots State Engineer.

1909-1910, in Fourth Report of North Dakota State Engineer.

More detailed figures are given in the Water Supply and
Irrigation Papers series as mentioned above,.published by the
United States from .time to time through each year..

All the data of every kind on which these summaries and
other less important unpublished ones rest are kept on file in
the Washington office of the U. 8. Geological Sury<y ; copies of all
the data are also kept in the office of the resident hydrographer
.of the Survey, E. F. Chandler, whose post-office address is Uni-
versity, N. D. On request to either office full information can be
. obtained if desired by any one who has reason for interest in
any of these records or investigations.




48 . REPORT OF STATE ENGINEER

RED RIVER AT GRAND FORKS, N. D.

(Gagings of the flow of the Red River at Grand Forks were
begun by the United States Geological Survey in 1901, but a
gage height record was kept at the direction of the U. S. Corps
of Engineers (War Department) for about twenty years pre-
viously. ' The gaging station is located below the confluence
of the Red and Red Lake Rivers. The total drainage area is
25,000 square miles, of which 13,400 is in Minnesota.

The tables of discharge are based on the measurements in
the list below and on fifty-seven measurements made during
the ten preceding years, and are fairly accurate through the
entire year. . '

MEASUREMENTS OF DISCHARGE.

Date Name of Hydrographer Gage-height. Discharge
12-13-1910 | Chandler and Ebner .... 3.74* 312
2-14-1911 | Chandler and Monley .... 4.10* 198
2-18-1911 | G. Monley 4.11* , 177
2-25-1911 | G. Monley 4.33* 235
5-13-1911' | Chandler and Monley .......cooeeeeccenenane 7.13 1740
7-18-1911 | E. F. Chandler 3.81 542
1- 9-1912 | G. Monley ; 3.50* 176
2-12-1912 | G. Monley 3.00* | 115
7-14-1912 | Chandler and Budge ......cccccmrvceveremecenee 8.72 2370
10-12-1912 | Chandler and Stevenson .................. S 6.30 1110
11- 8-1912 | Stevenson 5.12 930

*I'rozen ; mean thickﬁess of ice from 0.89 to 1.63 ft.

MONTHLY DISCHARGE OF RED RIVER. AT GRAND FORKS, N. D.

Accuracy. |(Maximum.|Minimum.{ Mean.
1910—November, B 470 282 395
. December, " B. 410 250 316
1911-—January (o] 260 186 212
February, cccceccescemccioeemcecsorens B 245 160 183
March, [o] 2,100 250 760
Apri], B . 2720 1,530 2,030
May A 2,380 1,120 1,500
= June, A 3,500 1,050 1,760
July A 1,060 318 579
August, B 456 330 393
September B 425 346 392
October B 640 271 469
November B 496 3'30 :’.8'&
December D | e 230 303
1912—January [0 e . 139
February ¢ ] e e 111
March ) 2 I e [—, 189
April . o} 3,200 550 1,780
May . B 2,370 1,020 1,730
June B 1,600 674 1,150
July B 890 640 T44
August : B 823 470 605
September ....cocccccereeroeecenenenen B 2,670 439 801
October B 2,590 883 1,330
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River closed Nov. 5, 1910; opened April 8, 1911; closed Nov.
5, 1911; opened April 10, 1912, - -

Maximum gage-heights, 9.45 ft. March 31, 1911, 10.7 ft. June
12, 1911; 12,7 ft. April 9, 1912; 9.2 ft. Sept. 30, 1912,

Mlnlmum gage-helghts 2.7 ft. Nov. 1, 1910 2.6 ft. July 30,
1911; 3.0 ft. Nov. 25, 1911; 2.6 ft. Feb 10 1912 3.6 ft. Sept. 4
1912,

* RED RIVER AT FARGO, N. D.~

The gaging station on the Red River at Fargo was estab-
lished May 27, 1901. The drainage area above this point is
6,020 square mlles of which 1,750 square miles is in North
Dakota, 500 square mlles in South Dakota, and 3,770 square miles
in Minnesota.

The tables of discharge are based on the measurements in
the list below and forty-eight measurements made during the
ten preceding years, due allowance being made for the gradual
slight changes in the channel.

DISCHARGE MBASUREMENTS.

Date Name of Hydrographer Gage-height. Discharge
6-24-1911 | E. F. Chandler 8.70 143
8-21-1911 | B. F. Chandler 6.73 161
5-25-1912 | . P. Chandler ... .c..cocoommeomrosnaes 8.78 576
8-30-1912 | B. F. Chandler 1l 178

. 10-30-1912 | W. B Stevenson 7.58 218

MONTHLY DISCHARGE OF RED RIVER AT FARGO, N. D

.| Accuracy. |Maximum.|Minimum.{ Mean.
» 1910—November .....ccoeieicienancannen ¢ | ] e 45
1911—March (o] 666 | ... 235
April A 608 286 371
ay A 309 242 283
June A 428 1168 241
July B 131 79 102
August A 261 116 172
September ................................ A 221 116 160
October A 356 147 245
November .....cccoiieeniccntininnae D | el e 135
December B . F — 120
1912—JANUATY e eaeee B | e | eeeen 90
FeDIUALY  eeoccececmacececmecaarcecanen B .| e | e 80
March b ) H o E— 90
April [of 1,070 378 560
May B 1,130 405 740
June B 640 461 523
July B 670 328 471
August, [} 580 194 314
September oo 1 Cc 328 178 237
October C 352 246 278

" Ma;lmum gage- heights 8.7 ft. April 11, 1911; 10. 4 ft. Apr. 8, 1912; 10.6 ft. May
14, 191

Minimum gage-helghts 5.8 ft. Dec. 2, 1910; 6.2 ft. July 15, 1911; 7.1 ft.
Sept. 17, 1912,
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OTTERTAIL RIVER NEAR FERGUS FALLS, MINN.

The gaging station on the Ottertail (or Red) River near
Fergus Falls, Minn., was established May 6, 1904, and is located
about three miles northeast of Fergus Falls. The drainage area
above this point is 1,310 square milés.

The tables of discharge are based on the measurements in
the list below and on previous measurements, and are unusually
accurate through the whole of each open season.

DISCHARGE MEASUREMENTS.

Date Name of Hydrographer Gage-height, Discharge
12;16-1911 | Hoyt and Soule 3.44* 119
1-25-1912 | S. B. Soule » 3.75¢ 60
2-29-1912 | 8. B, Soule 3.89¢ 72
H- 7-1912 | W. G. Hoyt 2.95 301
8-11-1912 | E. G. Hoyt 2.78 221

*Frozen. Mean ice thickness 0.9 to 2.2 ft.

MONTHLY DISCHARGE OF OTTERTAIL RIVER NEAR FERGI;S FALLS MINN.

Accuracy. |Maximum.|Minimum.] Mean.

1911—January B 80
February B 85
March C 124

April A 229

May A 221

June A 169

July A 108
August A 126
September  ....coceccerceieeeenes A 128
October A 164
November . B 128
December  ...ooieeeeeeeeeee B 110
1912—January (o] 80
February  oeeeceeeecccnneee B 70
March C 70

' April B 181
May A 284

June A 325

July A 212
August A 216
September .....cooccceeemeiceeeeeeeens A 204

Maximum gage-heights, 2.9 ft. Apr. 19, 1911; 3.1 ft. July 9, 1912,
Minimum gage-heights, 2.8 ft. July 16, 1911 ; 2.5 ft. April 10, 1912,

PEMBINA RIVER AT NECHE, N. D.

The gaging station on the Pembina River was established
April 29, 1903, and is located at Neche, sixteen miles from the
mouth of the river. The drainage area above this point is 2,940
square miles of which 920 square miles is in North Dakota and
2,020 square miles in Manitoba.
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The tables of discharge are based on the measurements in the
list below and thirty-six previous measurements, necgssary
allowances being made for changes that have several times oc-,
curred in the channel conditions determining the gage-height
at season of lowest flow.

DISCHARGE MEASUREMENTS.

Date ] Name of Hydrographer Gage-height, Discharge
5-30-1911 | E. F, Chandler 2.79. 148
7-31-1911 | E. F. Chandler 1.77 15.7

10- 1-1911 | G. Monley 1.70 9.4
4-16-1912 | G. Monley 3.68 184
7-23-1912 | B. F. Chandler 2.35 . 31
9-12-1912 | E. F. Chandler 3.65 - 145

MONTHLY DISCHARGE OF PEMBINA RIVER AT NECHBE, N. D.

T Accuracy. [Maximum.[Minimum.[ Mean.
1911—March 23-31 . D 890 440 635
April B 404 181 286
May B 494 133 227
June B 197 118 154
July D 110 16 49
August (o] 35 11 24
September . D 17 1 6
October D 35 2 20
1812—April C 371 124 192
May C 380 124 182
, June = (o] 344 64 151
July c 920 48 129
August ., C 308 12 82
September ..o . C 380 12 196
October (o] 239 * 148 - 200

. Maximum gage heights. 8.9 ft. March 24, 1911; 5.0 ft. May
30, 1912; 8.0 ft. July 29, 1912.

‘ Mmlmum gage-helght 1.3 ft. Sept. 15, 1911; 2.0 ft. Sept.
14, 1912,

RED LAKE RIVER AT CROOKSTON, MINN.

. The gaging station at Crookston, Minn., was "established
May 19, 1901. In September, 1911, an automatic gage was in-
stalled there, which keeps a continuous record of the hourly fluet-
uations of flow, thus securing wunusually good records. The
drainage area above Crookston is 5,400 square miles, and almost
the entire discharge of the Red Lake River is included at this
station, as there are no considerable tributaries between this
point and the mouth of the river at Grand Forks.

The tables of discharge are based on the measurements in
the list below and fifty previous measurements. On account of
the operation of the power-plant above the gage, under some
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conditions for a single hour the gage-height does not indicate
the true amount of flow, hence the occasional discrepancies
appearing among the results of measurements.

DISCHARGE MBASUREMENTS.

Date Name of Hydrographer Gage-height. Discharge
11- 7-1910 | Chandler and Ebner 3.18 275
11- 7-1910 | Chandler and Ebner .. 2.42 a7
12-21-1910 | G. Monley 3.80* 185

8- 1-1911 | G. Hbner 3.46* 57
8- 1-1911 | G. Hbner - 4,00* 142 -
4-30-1911 | E. F. Chandler 3.78 466
5- 6-1911 | B. F. Chandler 3.59 387
7-19-1911 | E. F. Chandler 2.46 ° 92
9-15-1911 | E. F, Chandler 2,13 22
9-15-1911 | E. F. Chandler . 2.13 . 21
11- 6-1911 | B. F. Chandler 2.10 14
12-18-1911 | G. Monley ;. 2.07 22
1-27-1912 | Monley and Ebner 2.59* 10
1-27-1912 | Monley and Ebner ... 4,08* - 18
8- 2.1912 | Chandler & Monley 2.72* 14
8- 2-1912 | Chandler & Monley - © 4.92% 182
3-17-1912 | G. Ebner . 2,87* 18
7-22-1912 | R, F. Chandler 2.52 136
9-19-1912 | B, F. Chandler 2.42 56
9-27-1912 | B. F. Chandler 6.24 1610
10- 1-1912 | W, B, Stevenson 6,18 1660

*Gage height affect by ice partially closing channel.

MONTHLY DISCHARGE OF RED LAKE RIVER AT CROOKSTON, MINN.

Accuracy. |Maximum,|Minimum.| Mean.

1910—November .......... B 266 69 204
December  ............ C 310 80 192
1911-—January . D 184 560 125
February [, D 266 50 98
March . D ( 90 308

April A 801 469 835

May A 629 281 448

June A ] 8,160 | 170 936

July A 311 72 147
August B 197 61 118
September ....oeoiiercncrnnenans B 296 41 81
October A 186 8 96
November B 157 29 63
December B 122 55 70

+ 1912—January D 70 15 31
February  .ccccceccecccseeccccacnsenn D 59 15 37
March - D 116 25 43

April C 1,210 100 394

May A 451 192 820

June - A 542 121 242

July A 577 88 305
August B 601 157 306
September  coeceeceeeecceeceeeene A 2,120 129 644
October A . 1,710 404 705

Maximum gage heights, 54 ft. March 18, 1911; 8.4 ft. June 10, 1911; 7.1
ft. Apr. 8, 1912; 6.8 ft. Sept. 29, 1912.
15, 1’)inimnm gage heights, 2.4 ft Nov. 3, 1910; 2 0 ft. Oct, 2, 1911; 2.4 ft. July
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THIEF RIVER NEAR THIEER RIVER FALLS, MINN,

_ The gaging station on the Thief River was established July
1, 1809. It is located about six miles above the confluence of
the Thief River with the Red Lake River at Thief River Falls,
* this being the most important tributary of the Red Lake River.
The drainage area above the station is 1,010 square miles.

_ The tables of discharge are based an the measurements in
the list below and thirteen measurements made in preceding
Yyears,

DISCHARGE MBASUREMENTS.

'6-20.1911 | M TF. Chondler : 3.82
§-18-1912 | B. F. Chondler X 377

W L)

MONTHLY .DISCHARGE OF THIEF RIVER NHAR THIEF
RIYER FALLS, MINN.

. Acuui-ucyc Moximun. i Mintmum. | Menn,

1010—November
- " December
1911-—JInnunry
o February
Murch
April
May
_Jupe
July
August
September
. October
November
December
1812 -Janunry
February
Morch .
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AJuly .
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* September
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Maximum goge ile[gllts, 5.3 ft. April 26, 1011; 5.2 ff. April 5, lDiE; 50 rt.
ept. .30, 1912, '

2 llg!gimum gage helghts, 32 ft. Nov. 15, 1010; 3.2 . Auwg G, 1011; 3.4 7t June
27, 1912, :

MOUSE RIVER AT MINOT, N. 1».

- The gaging station on the Mouse River at Minot was estab-
lshed May 5, 1903. The drainage area above this point is ‘8,400
‘Bquare miles, of which three-fourths is in Canads ard one- fourth
n North Dakota. _

" The tables of discharge are based on the measureiaents in the
ist below and forty-two measurements made in previous years.
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DMBCHTARGE MEASUREMENTS.

Date Nome of Hydrographer Gage-hieight. Digcharge

S5 31011 § B F. Chandior ..coeeesmes comemsns oo 4.40 18
8-17-1811 B, I. Chandler 4.64 a2
4- 0-1912 { Geo. Ebner 7.10 613
4-10-1012 | Geo. Ebuer ... 7.12 080
0-18-1912 | 1. F. Chandler 4.41 16

MONTHLY DISCHARGE OF MOUSE RIVER AT MINOYT, N. D.

Aceuruey.  |Meximum. [Minimum.| Mean.

1810—Novembe: c 06

December B 00
1911~Mareh D £
April B 33p
Moy B 440
June .. B 137
July D i
August D 15
September D 2
COetobey D 2
November D 1
December o] 2
1812—Jnounry B 1
Febroary ] B 1
Muoreb po} . . 46
April B 1,150 3006 GO0
May . B g 234 410
June B 504 69 240
July (& a9 Go 67
August c 60 30 5
September C a2 10 a3
October C 6% 24 48

Moximum goge heights, 7.6 {t. Aprii 30, 1911 ; 10.4 £t Apzil 20, 1012,
Mintmpm gege helfghts, 29 £+ Dee 31, 1810; 3.4 £t Oct 1, 1911; 20 ft. Feb.
14, 1012; 4.4 ft. Sept 13, 1M12. )

GRAND RIVER (NORTH BRANCH) AT HALEY, N. D

The gaging station on the North Branch of the @Grand River
at Haley was established May 11, 1908, The drainage area above
this peint is 500 square miles. The tables of diseharge are based
on the measurements in the list below and on five measurements
made in previous years. The diseharge found at the first twelve
of the measnrements listed below was not the norimal diseharge
for that gage-height on account of the presence of ice in the
ehannel, and the conditions were abnormal at a few of the other
measurements.




SBTATE OF NORTH DAEQOTA

DISCHARNGE MEASUREMENTS.

'

Date Name of Hydrographer Gage-belghi. ? Dischnrge
4- 0-1911 | J. W. Bllss ... 1.00 23
3-13-1011 : B T Chondier 0.60 0.2
3-28-1812 | H. N. Lungwitz 0.42 261
G2B-1012 | I N Lungwitz 5.80 4160
4-28-1912 H. N. Lungwitz 6 1o 445
3-20-1912 | H. N. Lungwitz 404 670
A.20-1912 | . W, Tanegwltz 004 1,250
3-30-1012 | H. N, Lungwitz 07T G54
3-30-1012 | H. N. Lungwitz ..., 5.63 503
3-31-1012 | H. N. Lungwitz 0.08 370
4- 1-1012 | H. N. Lungwitz . 3.82 189
4- 1-1012 H. N. Lungwltz 377 155
4- 21812 | H. N. Lungwitz 473 * 210
4- 3.1012 | H. N. Lungwitz 415 157
4-15.1912 | H. N. Lungwits 4.65 150
4-10-1012 : H N Lungwlitz 380 1G3
4.17-1012 H. N. Lungwitz 3.67 121
4.18-1612 I. N Lungwitz 4.07 134
7. 2.1812 | B F. Chandler 060 9.3
T+ 41012 | H. N. Taungwilz 372 00
T 51012 | H. N. Lungwitz 511 G31
7- §-1812 | H. N. Lungwlitz £.382 4160
T- 5-1012 | H. N. Lungwits 4.10 363
V- 0-1012 | ¥ N. Lungwitz 2.08 203
i- 6-1012 | H. N. Lungwitz 2.52 166
¥+ 7-1012 | H. K, Lungwitz " 148 101
V- 7-1012 | H. N, Lungwitz 207 12
T- 8-1912 | M. N. Lungwitz 1.82 128
T- 91112 | H. N, Lungwitz .. 1.61 20
7-13-1912 | . N, Lungwitz ... 3.72 301
T-13-1812 | 1, N. Lungwitzs ... 3.057 204
7-13-1912 ) I N. Lungwitz ... ... 313 234

AT HALEY, N. D.

GRAND RIVER {I\‘OR‘TH BRANCH) AT BALEY, N. D..-Continudd.
MONTHLY DTSCH.&}:IGE OF GRAND DIV

ER (NORTH DRANCH)

Accurncy.

11910—November
g December
103 w—Mpreh
: April
Meay
June
Tuly
Auwgust
September
October
: November
1512—Merch
April
May
Juoe
July
August
September
October

X

slolel-lrlsteTplalotplot=lwlululviclo]

Mazimum {Minimum. [ Mesn.
0.6
Q.3
2.5
Ay
3
3
9.6
02
n2
0.2
0.2
] 52
T0 145
155 2
g 121
1 G4
01 0.2
0.1 01
N4

‘May 8,

Sept. 106, 1912

" Minimum goge B

Maximum gnge heights, 1.2 ft
1012; 5.2 ft. Tuly

5,

1912,

Aprit 1. 1911; 7.3 £t March 29, 1072: 51 1t
elghts, 0.9’ ft Novy 15, 1910; 0.6 #t Sept. 1, I011; 0.5 £t




REPORT OF STATE ENGINEER

: CANNON BALL RIVER, NEAR STEVENSON, N. D.

; The gaging station on the Cannon Ball river was first estab.
: lished June 10, 1903, near the post-office of Stevenson, which was
at that time about thirty miles from the mouth of the river at
a point four miles south of the present postoffice Timmer. The
drainage area above this point is 3,650 sguare miles.
i After having Dheen discontinued for about two years, the
station was re-established August 9, 1911, about a mile upstream
from its original location. The datum of the new gage is so
related to the datum of the original gage as to add approximately
10 feet to all gage readings. Thus a reading of 15 feet on the
present gage indicates about the same height of water as a
reading of five feet on the original gage.

The tables of discharge are based upon tlie measurements
in tbe list below and thirty-three measurements made in previous

years.

DISCHARGE MBEASURDMENTS.

Dunte Name of Hydrographer Goge-helght. Dischnrge

8.23-1011 | J. W. Bliss (old gage) ... 348 04
8. 91011 | E. F. Chandler {old gage) 3.32 T4
0- 5.1011 | E. F. Chandier (new page) 12.63 2
. 11- 2-1911 | Geo. Tbmer .. 1271 2
, 4- 4-1012 | Geo. Hbmper 1877 3,860
* §- 41012 | Geo, Ebner 13.85
7. 41012 | B F. Chandier . 13.33 ol
g. 2.1012 | B I Chandler ... 13.08 21

MONTHLY DISCHARGE OF CANNON BALL RIVER NEAR STEVIINSON, N. D-

Accuraey. {Meximum. i Minlmum.| MeaD.
1011-—August 9-31 B 137 3 25
September B a0 1 n
Octoler .. B 34 2 o
November o) 3 1 2
December & “
1912—Tnounry »n =
Februsky o %U
March B 3,800 T 623
April B 6,300 215 1,230
May ... B 502 83 158
Tupe B 247 56 100
Tuly . B 3,720 45 408
August ... B 7 21 44
September B 45 3 28
OCEODET v oo oo emee o B 20 9 2t

Maximum gnge-heights, 23.0 ft. Mareh 2B, 1912‘; 18,7 ft. July B, 1012,
Minimum gage beights, 12 6 . Oet. 1, 18114 12,9 ft. Sepf. 10, 1912.
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HEA.RT RIVER NEAR RICHARDTON, N. D.

The gaging station on the Heart River was established May
18, 1903, and was located at the steel highway bridge ten miles
south of Richardton. On September 4 1911, it was transferred
one mile down-stream, and the gage-datum was changed so as to
add approximately 20 feet to all gage readings.
of 25 feet on the present gage indicates about the same height of
water as a reading of 5 feet at the original station, The drainage

area above this point is 1250 square miles.

The tables of discharge are based on the measurements in
the following list and on twenty-six measurements obtained in

Previous years.

OEART RIVER NEAR RICHARDTON, N. D.

DISCHARGE MBASURBMANTS.

‘thus 2 reading

Dute Name of Hydiographer Gage-height. Discharge

4- 9-1911 | J, W. BiHar Orlginal .. 3.00 24

8-14-1911 E. T. Chandler Origin 3.489 29
0- 43911 | T8 I, Chandler new .. 28,27 0035

4- (1532 | Geo. Ebaer original 14.70 2,400

© 4~ BA1U2 § uw Ibher new 28.00 045

G- 5.1f12 ! ieo. Bhner 3545 T4

- 1012 Geo. Ebner 3851 suy

T 7-187 . 1 B. I Chandler . 2432 Ei)

B-31-1: .2 | B I Chandler 24.22 23

MOUNIOLY DISCHARGE OF HEART RIVER NBAR RICHARDTON, N. D,

Accuracy. |[Maximum.[ntraimum.| Menn.
11 O—November b 2.9
i'i‘ 1--Murch D [1)
Aprll c 21 42
May C 13 20
June c 2 a6
July C 0 3
Aupgust 8] 0 [
September C o 10
QOctober D B 7
November B 4
December ol . 3
1812wm-Joouary o . 0.1
Tebruary o] 4
Muaorch D 2 503
Aprii C 125 1,170
Moy B 42 377
June B 20 127
July B 24 203
August A 18 a5
September A 19 20
Octaber | B | 15 19

Moximum gage-helghts, 5

T ft. Mprch 19, 1011, 420 ft.

1912 345 ft. May 7, 1812; 334 ft, July 11, 1913,

Minlmum gage- helghts, 40 ft. Nov.
{new gage) August 12, 1012

(new goge) March 30,

G, 1010; 3.3 ft July 25, 1911; 241 ft,

wmwm

wm T " R
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KNIFE RIVER NEAR BRONCHO, N. D.

The gaging station on_the Kuife River is north of Hebron,
in section 4, Township 142 North, Range 90 West, being near
Broncho post-office. A station was first established on the river
in this immediate vicinity May 29, 1903. The drainage area
above thiz point is 1,260 squarc miles. )

The tables of discharge are hased on the measurements it
the following list and twenty-seven measnrements made in pre-
vions years at the same point or nearby.

DISCHARGE MEABUREMENTS.

|
Dnte Name of Hydroginphor Gage-height, DMischarge

4. 81012 1 7, W, Blss .. . 3.78 21
8-14-1811 5. F. Chandler . 300 20
4. 71012 | Geo, Ebner ., 11.10 1.050
7- 61912 | E. F. Chandler . . 390 20

MONTHLY DISCHARGE OF KNIFE RIVER NEAR BRONCHO, N D

1
Acewrncy. |Meximum Mintmum.| Menn

1910--Novemher
1911—Mareh
pri
AMay
June
July
Agpast
Septermber
October
November
December
1M 2—TJonunry
TFebruary
Maoreh
April
Ay
Tune
Tuky
August
Septemder
October

HEEDEEanEEEY R NN EsRE Ty

Maximum goge-helghts, 6.4 ft. March 22, 1911; 7.0 ft. June 5, 1p11; 22.0
ft. March 30, 1912; 14.9 rt. Moy 0, 1012 . ’

_ Miplmum gnge-heights, 34 ft Nov. 0, 1810; 33 ft. July 21, 1911; 54 It
July 2, 1912,
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NORTH DAKOTA LIGNITE COAL MINES,
BY J. W. BLISS, Assistant.
Report for 1910—1912.

Since the legislature of 1907 enacted into law a provision making
the state engineer ex-officio eoal mine inspector, three biennial
trips of inspection have been made, the first during the spring
of 1908, the second during December 1909 and January 1910, and
the thlrd durmg February and Mareh, 1912. In 1908 there wele
65 coal mines in operation, in 1909, 103 in 1910, 84 and in 1971,
100. The annual production of llgmte coal has been steadily
inereasing, as shown by the following comparative table, the data
having been compiled under the direction of the staté engineer.

In 1908 320,742 tons were mined.

In 1909 372 570 tons were mined

In 1910 416,580 tons were mined

In 1911 486,842 tons were mined .

* The rate of increase of each year over the previous one being

respectively 14 per cent. 12 per cent and 17 per cent.

" 1910.

During the year 84 mines sent reports to this office. Of
these 84 mines, two were in operation on state lands, one on
government land, the remaining 81 being owned or leased by
the operators. Elght were surface mines, the remalmng 76 being
underground mines.

Through the winter of 1910 an average of 865 men were
employed, while 292 were kept on during the summer, the aver-
age being approximately 578. The average annual output per man
employed was 721 tons. The average number of days worked
was 182, making the average daily output per man employed
practlcally four tons.

There were five non-fatal accidents during 1910, which
makes the rate 0.86 per cent with reference to the average num-

". ber employed, or one non-fatal accident to every 83,316 tons of

coal mmed One miner was killed, making the rate 0.17 per
cent, .or one fatal accident per 416,580 tons of coal mined.
1911. -

During 1911, 95 ‘mines were inspected and five reported to.
the office. The mines reporting were the Government Mine at
Williston, the Peerless Mine near Palermo, and the Anstadt,
Flint . and Nelson mines in Oliver County. The Government
Mine was closed down at the time of inspection and the Peerless
Mine was flooded with water. Of the 100 mines - operating
through 1911, 20 were surface and 80 underground mines. Two
mines were open on State Land and four on Government land.
the remaining 94 being owned or leased by the operator.
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1098 men were employed during the winter,.323 through
the summer, méking the average number employed during the
year 710. The average annual output per man employed was
680 tons . The average number of days worked being 179, the
daily average output per man employed is 3.8 tons.

There were 18 non-fatal accidents, making the rate 2.53
per cent based on the average number employed, or one
accident to every 27,053 tons of coal mined. One fatality oec-
curred, the rate for 1911 being .14 per cent or one death to each
486,842 tons of coal produced.



Page ___bi is a blank page in the original report.
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94 REPORT OF STATE ENGINEER
COAL PRODUCTION BY COUNTIES
1910 1911
County Tons Value Tons Value

Adams ....... 7 5,693/$ 9,962.75 8,3715 $ 14,656.25
Billings 464 846.00 725 1,300.00
Bowman 10,000 13,500.00 10,818 14,604.30
Burke ... 14,000 17,520.00 13,180 16,043.00
Burleigh 146,000 198,000.00 173,214 234,663.90
Divide ........ 8,000 27,000.00 44,641 06,961.50
Golden Valley 700 1,050.00 1,200 1,800.00
McLean ... 4,900 7,390.00 5,055 7,952.50
Morton 16,100 20,250.00 20,629 26,749.80
Mountrail 5,350 10,300.00 8,277 15,020.50
Oliver ... 1,725 1,066.25 1,970 1,902.50
Renville 1,895 3,790.00 1,000 2,075.00
‘Stark - ... 61,675 78,126.25 62,172 *+ 178,715.00
Ward ... 96,715 153,909.00 100,800 161,299.80
Williams 33,463 53,3882.50 N 34,786 55,727.50

Total ...cooee comemeecnenee 416,580i% 596,692.75 ~ 486,642|$ .699,471.55




Page 3_5_ is a blank page in the original report.
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MINES THAT SHIP COAL
ADAMS COUNTY

Postofice

Name of Mine Operator
1. Clermont Coal Mine ......cccomuuee.e. James Thies ...ccooeccunn.nn Haynes
4., Monroe & Knepper Coal Mine . Erickson & Waggoner........ Haynes
BURKE COUNTY
10. Domrese Coal Minc .. .............. . J. Domrese
11, Fenster Coal Mine Fenster Bros.
13, Greenup ‘Coal Mine J. 8. Greenup ....Columbus '
BURLEIGH COUNTY
24, Washburn Coal Mine ...eeeeeceeeeeeeenecees Washburn Lignite Coal Company
) Wilton
* DIVIDE COUNTY
25. Evanson Coal Mine Ed Evanson ....
26. Dougherty Coal Mine .eooeoeeomeaieees C Dou herty
27. Noonan Coal Mine oonan
28. Truax Coal Mine E. W. Truax
McLEAN COUNTY
32. Bitumina Coal Mine ......eeenoeeee.. | Bd Kugler ..ol ‘Washburn
MORTON COUNTY
38.. Feland Coal Mine Theodore Feland ....................3ins
40. New Salem Coal Mine ...ococeesenencmcnenn Dakota Coal Products Company
New Nalem
STARK COUNTY
61. Lehigh Coal Fine Consolidated Coal Co., Dickinson
63. Zenith Coal Mine Zenith *Coal Co, ...ccoecc--.. Zenith
WARD COUNTY
69. Davis Coal Mine a Davis Coal Co. ...........Burlington
78. Forsythe Coal Mine Stewart & Peters Burlington
74. " Hart Coal M H. W, Jebb ... Kenmare
78. Kennmare Brlck & Coal Company Minc.... | Kenmare Brick 1 Co.......
: Kenmare
82. Lloyd Coal Mine J. Lloyd Coal Co., Burlington
83. McClure Coal Mine McClure oal 00. ... Tagker
86. Smith Dry Coal Mine B. William: Kenmare
91. Wallace Coal Mine J. 8. Wallace ... Burlington
WILLIAMS COUNTY
93. Black Diamond Coal Mine ... . J. W. Jackson ......
97. Low Level Coal Mine ........... John Bruegger
101. Williston Lignite Coal Mine .. Ray Powell
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DESGRIPTIONS OF THE GOAL MINES

ADAMS COUNTY.
1. The Clermont Coal Mine,

The Clermont coal mine is situated about two miles north of
Haynes and in"a bed of coal 12 to 13 feet thick. No particularly
well laid out system of mining has been adopted, and the present
works are not of a permanent nature. - On March 24th, 1912, the .
active operations had been discontinued, but I found the mine
in fair order. The air was good, and I regarded the condition
of the mine as being safe.

2. The Farmers Coal Mine.

The Farmers Coal Mine is situated about three miles north
of Haynes and is operated by a cooperative company of farmers,
who mine the coal very largely for therr own use. . On March
24th,-1912, I found no one at the mine, and it was evident that
active operations had been closed down for the summer.

I consider the mine to be in a safe condltlon, and found the
air very good. No gystem of mining is employed. thtle tim-
bering is reguired, the roof being very good, but I antlclpate
that future trouble will be expenenced in maintaining the main
haulage ways.

3. The Haymes Coal Mine. ) :
o The Haynes Coal Mine is owned by the Brown Land Company
of Mandan, and it is usually leased. This mine was originally
laid "-out in a systematic manner, but I found on March 24th,
1912, that little attention was belng paid to the following system.
However, in this mine as in the other mines of this district the
roof is exceptlonally good. No water is encountered and 1
found the mine to be in a fairly safe ¢ondition and that the Cir-
culation of the air was sufficient.
4.The Monroe & Knepper Coal Mine. :

This mine is situated on a school section. It was never
opened up in a manner intended to be permanent. Too much
dependence had been placed on the excellent character of the
. roof and the main entry was driven from 10 to 12 feet wide
with a two foot eoal top. No timbering was done, and I found on

March 24th, 1912, when I visited this mine, that several falls of
_roof had. occured, and some timbering had been done. However,
the slope and main entry were not in first class shape. No water
is encountered, but little timbering is required in the rooms and
with the exception of the slope and entry thmgs were found to
be in a satisfactory condition.

5. Stevenson & Gunderson Coal Mine.

. Active mmmg operations were begun at this time in January,

1911. The mine is located on the northeast side of a high h111
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The coal is found to be between 10 and 11 feet thick. No water
is encountered and practically no timbering has to be done after
the coal bed is reached. The slope leading to the coal bed-is
~-very well timbered, and a definite system of mining is adopted
and is being carried out, although an error was made and a
portion of the main entry runs’ parallel to an old room, with a
pillar but four to ten feet thick between. I found everything
about the mine to be in fair order, the air being good, and. the
mine in a safe condition on March 24th, 1912.

BILLINGS COUNTY.

6. De Mores Coal Mine, '

This mine is situated a few hundred feet nortn of the town
of Medora and is owned by the De Mores Estate. It was leased
to H. Kinmarck of Medora for the year 1910, and to Kinmarck
and Jas. Brady for the year 1911. Eight to ten feet of coal
occurs here. No water is found and conditions are very favor-
able for economical mining, the roof being very solid. However,
no system has been adopted, and either a permanent entry lead-
ing back beyond the old workmgs, which is well timbered, will
have to be driven, or a new mine opened up to permit of safe
mining another year. .

On March 28th, 1912, I found the mine abandoned for' the
summer, and the Workmgs were in poor condition.

7. Jackson Coal Mine,

" 0. Jackson leases this property from the Frisch Land Comp-
any of Minneapolis, and operates a surface mine, the coal occur-
ring at a depth of four feet. Seven feet of coal is obtained and
about two feet left in the bottom on account of water. This mine
was operated by George Clark in 1909 and was Ieported at that
time as the Clark Mine.

Ordinarily surfaces mines are opened up on the side of a
sloping hill, and are only operated as surface mines until such a
time as the overburden becomes too thick to be economically
scraped, when underground operations are begun, but in this
case the mine is opened up on the bottom of a flat valley and the
dirt will not be too deep for surface operations for a distance
of 500 to 800 feet in any direction.

BOWMAN COUNTY.

8. Scranton Coal Mine. .

- The Scranton Coal Mine is one of the mines owned and
operated by the Consolidated Coal Company of Dickinson. Tt
is situated in the side of a low range of hills lying just north
of the town of Scranton. A short spur from the Milwaukee
leads to the mine, and the box cars are loaded directly from the
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mine cars. Working in 19 feet of solid coal, no timbering is
required in the entries and only a single row of props is needed

in the rooms. Eight to nine feet of coal is left in the roof and this

is largely recovered in drawings the rooms back. No pillar coal is -
recovered. In this way props are used several times. Little

water occurs, which is removed from the sump by means of a
windmill pump. An air shaft furnishes the ventilation. On

humid days a fire is built to maintain a good circulation. On

March 25th, 1912, I found conditions in and about this mine to be

first class. .

BURKE COUNTY.

9. Anderson Coal Mine.

The Anderson-Coal Mine did not- operate in the year 1911,
but was operating in 1910. It is situated four miles southwg,st
of Stampede, and is a surface mine. The coal bed, which is
eight feet thick, is.overlaid by 20 feet of clay. A steam shovel
has been purchased and was placed at work stripping this coal,

"but did not prove to be successful. The mine .is owned by
Nels Anderson. : . ‘ P
10. Domrese Coal Mine. .'

This mine is a strip pit owned and operated by H. J. Dom- ™
rese. At the point where the mine is now being worked there is
vine feet of coal overlaid by eight feet of clay, which is removed
with teams and scrapers. Considerable coal from this mine ls .
shipped from Columbus, which is six miles distant.

A wind mill pump is used to remove the surface water which
accumulates. .- The country in this section is rolling prairie, and
the strip pit is situated on the southeast side of a Jow ridge.

11. ‘Fenster Coal Mine.

This mine has been operated as a surface mine for a number o
of years, but the mine being located on the side of a shallow
valley, has been worked out as surface mine, the overburden
havmg become too thick to permit of economicai removal, and
in the winter of 1911 a slope was driven meeting the, coal On
March 1st, 1912, I found that this slope had been driven during
the winter and no timbering of any kind had been done. -This
mine is being operated on a very small scalé, and it-was the in-
tention of the Fenster Bros. to timber the slope as soon as possible
and to get the new workings in better shape. At the time I was
there conditions were not satisfactory. : ’

12. @Gille Coal Mine. _

This mine has formerly been operated as the Gille-Miller
Mine, but in 1911 E. C. Gille operated it alone. The coal bed

‘here is nine to eleven feet thick. An overburden varying from
nine to twenty-five feet in thickness overlies the coal. All of -
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the coal which was strlpped during the summer of 1910 was
removed early in the wihter, and on March 2nd, 1912, 1 found that
several rooms had been worked into thé face of the coal for a
distance of 50 to 75 feet. No timbering has been done and as the
rooms were from 15 to 20 feet wide they would become unsafe
as soon as warm weather came. It was the practice to back
sleighs coming for coal ‘into the rooms and load them direetly
at the face.

13. Greenup Coal Mine.

This mine is owned and operated by J. S. Greenup. The
mine is located in a shallow coulee and has been worked out
as a surface mine and during the last part of the winter of 1911
underground operations were begun, a tipple having,.been built,
up. which cars coming from the mine were hauled by means of a
cable, pulleys and team, the cars being dumped at the top over
sereens which roughly size the coal, and from the storage bins
the coal is loaded into wagons or slelghs with a minImum amount
of handling.

‘On March 2nd, 1912, I found this mine to be in good order,
although the main entry had only been driven in about 100 feet

14, Hagan Coal Mine.

This mine is a very small proposmon The coal being mined
is about five feet thick. All work is dome by hand. It was
opened during the fall of 1911 for the purpose of supplying
a little local trade. On March 1st, 1912, I found this mine in an
unsafe condition. There was no ventilation and no timbering
had been. :
15. Mackee Coal Mine. ,

This mine, owned and operated by S. G. Rufteorn, is situated
eight miles north of Columbus and a few hundred feet south of
the International boundary line. A small creek known locally as
Short Creek, has cut a shallow valley through here and the coal
outcrops along the side. This mine has been in operation for a
" number of years and is nearly worked out, the entry now being so
long that further economical operation of the mine will require
the sinking of a shaft. On Marech 2nd, 1912, I found conditions
about the mine to be very good, the tlmbermg especlally being
very satisfactory. -° .

16. Olson Coal Mine,

This mine was opened durmg the summer of 1911 by Anders
Olson. . Eight feet of good coal covered with three feet of slack
and three feet of clay occurs here. The coal dips towards the
hill and it will not be operated as a surface mine for more than
one or two seasons. A large quantity of water occurs and a
gasoline engine and centnfugal pump are used to keep the mine
dry.
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17. Vick Coal Mine.

This is a surface mine sitnated southwest of Columbus,
owned and operated by Herman Vick. The coal occurs at shallow
depths and is six feet thick. There is no water and the coal is
loosened with dynamite. Although the overburden is only six
feet thick there is no slack on top of the ecoal and all conditions
are favorable for economical mining. A portion of the produect-
ion of this mine is also shipped. .

BURLEIGH COUNTY.

18. Bachman Coal Mine.

During 1910 Emil Ba.chman operated this mine himself.
During 1911 it was leased to Victor Engstrom. A slope leads to '
the coal which ocecuirs ‘at a depth of about 60 feet. The coalis de-
livered at the top by means of a long cable and a team of horses.
It is loaded from the tipple directly into sleighs and wagons. On
March 11th, 1912, I found conditions about this mine unsatis-
factory. The tlmbermg was insufficient and the ventilation very
poor. There were but two miners working at this time.

19. Coleman Coal Mine. .

This mine is located on a five foot bed of coal occurring at
a depth of 43 feet. A slope leads to the coal, which is delivered
at the surface by means of a cable and team. On March 11th,
1912, I found the timbering in the slope to be in a poor condition,
but found conditions otherwise fairly satisfactory for a mine of
this size. One miner was doing all the work at this time.

20, Eckman Coal Mine.

This mine was operated in 1910 by Oscar Eckman, owner.
In 1911 it was leased to J. H. Daniels. This mine has been oper-
ated for a number.of years and is pretty well worked out. The
roof is exceptionally good. Unusually wide rooms and entries
have been driven and no falls have occurred, although little
timbering has é¢ver been done. No system of mmlng has been
carried out, and on March 11th, 1912, I found the mine in a run
down condltlon
21. Lind Coal Mine.

This mine is the property of Mrs. Annie C. Lind, who oper-
ates it herself. The coal bed is 13 feet thick, eight feet of which
is mined, there being an overburden of 45 feet. Coal is delivered
at-the surface with a long cable and team. The roof material
is very good, permitting the driving of wide entries and rooms
with very little timbering. No very definite plan of mining has
been adopted ‘but on March 11th, 1912, I found the mine to be in
a safe condition.

22. Peterson Coal Mine. _

The Peterson Coal Mine, owned and operated by Charley

Peterson, is located in an 11 foot bed of coal. From three feet
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to four feet is left to support the roof and very Jittle timbering
" is done. On March 11th I found the mine in a safe condition
and well ventilated. ’
23. Johnson Coal Mine. )

A. M. Johnson owns and operates a small mine in a four foot
bed of coal occurring at a depth of 40 feet. He supplies a small
local trade. The slope is very small and timbered. All the coal
is mined and considerable timbering is required to hold the roof,
which is not very good. On Marech 11th, 1912, I found that a
new slope was being driven and all arrangements had been made
to abandon the old workings, which were in a poor condition.
24. Washburn Coal Mine.

The Washburn Coal Mine, owned and operated by the Wash-
burn Iignife Coal Company, is situated a mile east of Wilton.
The coal varies from 11 to 16 feet in thickness and is overlaid
with about 50 feet of earth. Coal is delivered to the tipple by
-a two cage steam hoist. The coal is screened and loaded into
the box cars with box car loaders, one of which is driven by
eleetric power, the other being operated by steeam. Nine Jef-
fries Brest Undercutting machines are used. In the entry work
thirty-nine cents per ton plus nine cents per foot is paid for
mining. Eight cents per ton is paid for undercutting. In room
work the price paid for mining is thirty-eight cents per ton and
eight cents per ton for undercutting. Mine drainage is taken
care of by the use of four portable electric pumps for delivering
the water to a pump not far from the shaft, where a No. 5 Cameron:
. steam pump lifts it to the surface.. Ventilation is provided by
the use of a 16 foot blower fan. '

In connection with the mine an eleetric light plant is oper-
ated which furnishes Wilton with -electric light and power
During 1910 A. W. Pollock was superintendent of the mine.
During 1911 he was succeeded by P. J. Cahill. Dan Wilson was
mine manager, T. Jones and Dand Quigley were his assistnts.

In connection with the mine a large boarding house, numer-
ous small houses and a well equipped building at the mine called
the steam ‘‘Dry’’, where the miners -change their clothes, is
provided. )

This mine is the largest and most completely equipped mine
in the state. On March 12th, 1912, I found conditions in and
about this mine to be first class in every respect. .

DIVIDE COUNTY.

25. Evanson Coal Mine.

The Evanson Coal Mine, owned 'and operated by. Eid Evanson,
-is located on a seven foot bed of coal, of which five feet is mined.
The coal occurs at a depth of from 25 to 30 feet. The slope is

oo
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well timbered and lagged its entire length. A whim is Gsed to
draw the cars up to the tipple. Ventilation is provided by means
of an air shaft, and on Mareh 1st, 1912, I found conditions in
regard to this mine entirely satisfactory.

26. Dougherty Coal Mine.

This imine is.owned and operated by the Dougherty Coal
Mining Co., Charley Dougherty having active management of
the mine. The coal at this point varies from six to nine feet ,
in thickness and occurs at a depth of 65 feet. The mine is loc-
cated in a shallow coulee and the slope leads to the coal, which
is' delivered at the tipple by horse power. No carefully laid out
system of mining is followed. The Company has a contract
for supplying a couple of mills with coal the year around. Omn
March 1st, 1912, I found conditions about the mine quite satis-
factory . )

27. Noonan Coal Mine. .

The Noonan Coal Mine is owned and operated by P. F.
Noonan. There are two means of access to the mine, a drift
opening into a small valley across from the Dougherty Coal Mine
and a shaft. Most of the -coal is delivered through the shaft,
a hoist being operated by steam. A suitable tipple, having
considerable storage capacity. has been erected, and facilities
for handling a considerable amount of coal have been installed.
The mine was notf in operation on March 1st, 1912, but I found
eogditi()ns satisfactory.

28. Truax Coal Mine,

' The Truax Coal Mine is owned and oper ated by E. W. Truax.
This mine is located on the same bed of coal as the Evanson,
Dougherty and Noonan mines. George Aiken has acted as sup-
erintendent during 1911. A slope is used, up which the mine
cars are hauled by .means of a steel cable to the tipple, which
_has provision for considerable storage capacity. A gasoline
engine is used to- operate the hoist. On March 1st, 1912, I found
conditions generally satisfactory, a,nd the mine in good shape,

\

GOLDEN VALLEY COUNTY.

29 Gorhss Coal Mine. : ’

This mine is .owned and ope1ated by L J. Corliss, and is 11
miles southeast of Beach and is located on a side hill. The coal,
which is 12 feet thick and occurs under 14 feet of overburden,
is obtained by scraping.’ The top four feet of the coal has been
partly slacked and is worthless” Water is encountered, which is
ditched out. On March 23, 1912, I found the mine closed down
and the pit largely ﬁlled W11:h snow.
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30. Porter Coal Mine.

The Porter Coal Mine is a small strip pit operating ‘on the
same bed of coal that occurs at the Corliss Mine. The mine is
located on a side hill and cannot be operated as a surface mine .
for any length of tiine before undergrourd operations will be
have to begun. On the March 23rd, 1912, I found the pit full
of snow. )

31. Rohl Coal Mine. )

This mine is situated on the eastern side of Sentinel Butte,
and occurs well hack at the head of a sharp, coulee, making the
mine very mearly inaccessible. The coal at this point outcrops,
and a little surface mining has been attempted, but the over-
burden very rapidly becomes too heavy, and I found on March
23rd, 1912, that coal has merely been gouged out, several large
rooms having been driven directly into the outerop. Future
operations at this point cannot be carried on except by allowing
the ground undermined to cave, and to start again after clearing
away to the face of the coal. Owing to its location this mine will
never have other than'a local trade. On March 23, 1912, I found
_ the mine abandoned for the summer.

McLEAN ‘COUNTY.

32. Bitumina Coal Mine, '

The Bitumina Coal Mine is owned by John Satterlund and
leased by Ed Kugler. The mine is located northiiwest from Wash-
burn. The coal at this point is about ten feet thick, eight feet of
which is mined. A large tipple has been built and a steam hoist |
is used to run the cars from the entrance of the drift to the-
tipple. They are delivered to the entrance by horses. .A large
portion of the output is sold in the eity of Washburn, some being
hauled to a spur north of Washburn and shipped. On March
10th, 1912, T found that the mine has closed down a short time
before, there being some 300 tons in the tipple, but on examining
the mine I found it to. be quite satisfactory in most respects.
33. Borchardt Coal Mine.

E. G. Borchardt owns and operates a mine about seven miles
southwest from Underwood, which is located on a 12 foot bed of
coal, eight feet of which is mined. The coal occurs 37 feet under-
ground and is reached by a shaft. A horse whim is used to lift

" the coal. This mine is dry, but there is a considerable amount
of black damp, and a constant circulation is maintained by means
of a furnace and air shaft. On March 10th, 1912 I found con-
ditions about the mine satisfactory.

34. The Hansen Coal Mine. - .

J. I. Hansen leases this ‘mine from P. I. Hansen, A drift
leads to the coal bed, which is 10 feet thick, eight feet of which
is recovered. A small hand dump tipple has been built, which
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permits of dumping the cars into the wagon.boxes. No storage
is allowed for. The mine is located on the west side of a coulee.
No water is encountered and the roof is very good. On March
8th, 1912; I fourid the mining operations satisfactory, although no
particular system of mining was being followed.

36. H. H. Hansen Coal Mine. :

This coal mine was leased during 1911 from Herman Hansen,
by Mintz & Mintz. The coal occurs at a depth of 40 feet and is
-seven to eight feet thick. A steam hoist is used and the buildings
are’ quite well planned and arranged. However, on March 8th,
1912, I found the mine in charge of Frank Allen and badly run
down. The mine is very wet and the pump was not large enough
to keep the mine dry. About six inches of mud and water cover
the floor of the rooms and entries. Three men were employed
in the mine at this time. :

36. Quisel Coal Mine. i _

C. K. Quisel of Underwood owns.coal land southeast of that
city, which has been leased by George Burns. ‘A shaft 50" feet
in depth reaches the coal, which is 13 feet thick at this point.
A traction engine has been turned into a hoisting engine. An-
other traction engine is used to run a steam pump. This mine
has only been operating at this point for something less than a
year and the entries have not been driven very, far from the foot
of the shaft. Also a couple of rooms have been turned for the
purpose of getting quick coal. There is a large amount of water
and the mine was very wet on March 10th, 1912, but I found the
mine in safe condition.

87. Youngquist Coal Mine. :

The Youngquist coal mine is located in a deep coulee not far .
from the Missouri River at a point about ten miles south_of
Underwood. .It was operated in 1911 by Phister & Youngquist,
who sold their output at Washburn. This mine is one of the
smaller mines. The main entry only extended in about 100 feet
-and there were a couple of rooms. A ditch kept the mine dry,
and on March 10th, 1912, T found the mine about to be .closed
down, but the indications were that sufficient timber had been
provided to make the mine safe. . '

| ld\iORTON COUNTY.

38, Feland Coal Mine. - C

Theodore Feland operates a mine at Sims. This mine. is lo-
cated on a coal bed from six to seven feet thick and from five
to six feet is generally mined. A spur from the Northern Pacific
. at Sjms leads directly to the tipple of the mine and permits of
easy shipment. This mine has been operated for a number of
years, and the main haul way is becoming so long that a new
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point of entrance will be required in order to continue profitable
mining. On March 30th, 1912, I found the mine closed down and
Mr. Feland not at home However conditions about the mine
were satisfactory.
39. Hebron Brick Company Coal Mme

This, mine is situated about five miles north of the town of
Hebron. , A narrow gauge track has been built from the mine to -
the plant of the Hebron Fire and Pressed Brick Co., whose oper-
ations require the entire.output of the mine. Frank Binneck
operate the mine under ‘a lease. On March 29th, 1912, I found
that a new entry had been driven into the old Works at a pomt
about 500 feet west of the old entry. Conditions about the mine
were very good. A carefully ‘laid out system of mining is
followed. The tlmbermg is exceptionally well done and the
- entire mine kept in a first class condition,
- 40, New Salem Coal Mine.

' The New Salem Coal mine, owned a,nd operated by the
Dakota Coal Products Company, is located a mile east. of New .
Salem. A spur from the Northern-Pacific leads to the tipple.

" This mine was opened up during 1910 by F. C. Affleck, man-
ager for the Company. The coal at this point is between ﬁve and
six feet thick, all of which is mined.

. A shaft was originally installed and later a slope was driven.
The Company has an electriec plant here and furnishes light for:
New Saleln.: A 60 inch Sturtevant fan is used for ventilation.

The largest part of the work done so far by the Company
has been the driving of entries and development work. On
March 29th, 1912, I found the mine shut down because of flooding

. by surface water. A number of wells had been driven o supply
water for the boilers, but were abandoned as no water was found.
Later surface water entered the mine through these wells.
Surface and underground conditions were very satlsfactory
41, North Star Coal Mine.

The North Star Coal Mine is located on coal land owned by- .
Harvey Hagen and leased during 1911 by Joe Beilage. On
March 29th, 1913, I found the old workings abandoned and a crew
of men were just preparing to drive another slope. The coal is

" about 10 feet thick, seven feet of which is mined. It is the in-

tention of the lessee to open up the new workmgs along a double

entry system, and to have the mine in running condition in time
for 1912.

MOUNTRAIL COUNTY.

42. Blickre Coal Mine,

This mine has been operated on (Government land by A.
Blickre. The coal occurs at a depth of about 10 to 15 feet and
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White Earth Creek. On February 26th, 1912, I found Mr. Blickre
absent, but several teams loading. They load the coal themselves,
paying fifty cents a ton for the coal.

43. Bowman Coal Mine,

The Bowman -coal mine is located near the post office of
Epworth. It is owned by C. H. Bowman and rin by L. S. Land-
acre. The coal occurs 50 feet below the surface of the ground and
a one horse whim operates a hoist at the shaft. This mine is a
small one and sells only to a local trade. The coal is eight feet
thick and six feet is mined, two feet being left to strengthen the
roof. Entries have only been driven 100 feet from the foot of
the shaft and on February 28th, 1912 I found that there was no
provision made for any ventﬂatlon and the timbering was not
sufficient either for safety or to insure perma.nent entries.

44, Common Coal Mine. .
EBight miles south of White Earth-in the valley of the Whit=
Earth Creek, and is an open mine on Government land, which .
supplies coal to a number of people. It is. understood that dJ.
Altenthaler stripped this mine and allows others to mine the
coal that he has exposed, at a given price per ton. I estimated
that during 1911 500 tons must have been removed. Tt was
. difficult to get much definite information regarding this little mine,
" as Mr. Altenthaler had had:. some trouble with QGovernment
officials.

45. Elgers Coal Mine.

Fred Elgers is the owner of the land on which B. A. Black
operates this coal mine. This mine is very small, only two’ or
three miners working in it, and on February 27th, 1912, I found
conditions rather unsatisfactory in the mine. The entry was of
such a size that it was the custom to back the team and sleigh
into the face. The mine is extremely wet.

46. Hardman Coal Mine, . :

'W. F. Hardman operates this miné. For several years the
Hardman Mine was operated as a surface mine, but the inereasing
depth of dirt over the coal made it necessary to undermine. The
coal being’' but three feet thick makes this an unsatlsfactory
proposition. The mining is done by hand. There is consid-
erable water, and the entries and rooms are very cramped, as
none of the clay is mined. On February 27th, 1912 I found the
mine in a fair condition. The timbering was being done in a
satisfactory manner. There was no method of ventilation.
However, the entry was but 75 feet long and there are but two
miners at any one time. . )

. 47. Hefte Coal Mine, '

The Hefte. Coal Mine was opened up during the summer of
1911 by Ole Hefte. It was operated as a surface mine until after
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the ground became frozen. Some undermining was then done.
There was in the beginning eight feet of overburden and five
feet of coal, but as the mine is located on & side hill the over-
burden rapidly becomes heavier. On February 26th, 1912, I
found four men employed and conditions generally not satisfact-
ory. However, Mr. Hefte intends to operate the mine as an
mnderground mine and expects to have it more satisfactorily
equipped before another fall. /

48, Hoeppe Coal Mine,

The Hoeppe Coal Mine is located 24 miles south of Stanley.
There is six feet of coal overlain with six to eight feet of earth.
_ A little undermining is attempted while the ground is frozen.
Mzr. Hoeppe himself uncovers the coal during the summer months,
and charges for the privilege of mining. On February 27th,
1912, I found considerable water in the pit.

49. Moore Coal Mine,
; This coal mine is located on Government land in a bed of
coal five and one-half feet thick, which outecrops on the side of
the bluffs along the White Earth Creek. Of this coal only two
and one-half feet is good. Two miners were employed during
1911, the mine being operated only through January, February
and March. The mine was opened up in the first place by farm- -
ers who got their own coal here: On February 26th, 1912, I
found conditions about this little mine very good.
50. North Star Coal Mine.

The North Star Coal Mme is a surface mine, three to six feet
of ‘earth lying over six feet of coal. There are a great many
springs in the immediate vicinity of the mine, and the strip pit
itself is very wet, a large ditch being required to keep the water -
down. It is owned and operated by Albert Roseno. This is a -
very small mine, dependent on a local trade.

61, Palda Coal Mine. -

G. S. Rogers owns and operates this mine. It is operated
as a single entry mine and as the coal occurs at depths varying
from 35 to 40 feet, ventilation is secured by boring an air shaft
at any time one is needed, several being in use at this time. The
mine is practically dry. This is one of the older mines and the
main entry is about 600 feet long, off from which cross entries
. have been turned. Very little‘timbering is required except at
the beginning of the entry and in the rooms. The coal is from
seven to eight feet thick, of which five feet is mined. On Feb-
ruary 28th, 1912, I found conditions about this mine very sat-
isfactory.

52. Peerless.Coal Mine.

The Peerless Coal mine is on (Government land and during

1911 was operated by Fred Zamer. On February 28th, 1912, I
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learned ‘that the mine had been: permanently abandoned, the
steel rails having been removed. An excessive: amount of water
rendered the operation of the mine unprofitable. The mine is lo-
cated on the same bed of coal as the Palda Mine.

53. Sellar Coal Mine,

‘W. L. Sellar owns and. opera.tes a small mine near Epworth.
The coal .is about four feet thick and-under a 40 foot overburden.
All of the coal is removed and as the clay roof is of a poor
nature considerable timbering is required. On February 28th,
1912, T found three men at work., The timbering was not suffic-
ient considering the character of the roof, to be called safe.

64, Setra Coal Mine,

C. A. Setra owns and operates this mine, which is a very:
small one. Three feet of coal occurs at a depth of 12 feet. The
earth is stripped. Two miners were at work on February 28th,
1912.

66, White Earth Coal Mine.

The White Earth Coal'Mine is situated six miles south of
‘White Earth in the valley of.the White Earth Creek. This mine
has not been owned ‘and operated. by different mining companies,
and on February 26th, 1912, I found but two miners at work.
‘When first opened up the mine was well laid out and provided
with excelent buildings. An incline leading from the tipple to the .
top of the river bluffs was in use, and operated by a large steam
hoist. The mine, however, has not been kept up and on the date
mentioned I found it in a generally run down condition,

"OLIVER COUN TY

56. Anltadt Coal Mine. . ' _
: A surface mine is operated. by John Anstadt in Oliver
County, the mine being leased from N. D. Ganten. This mine is
one of the smaller workings, and the coal occurs at a depth of from
elght to twelve feet, and it is from three to six feet thick. The
mine is largely operated for the purpose of supplying his own
fuel and supplying a very small local trade.
67. Flint Coal Mine, .
Mrs. Henregetta Flint operates a small surface mine supply-
ing loeal trade.. At this mine there is three feet of coal under
a 10 foot overburden. A diteh is used to keep the mine free from
water.

.58. Nelson Coal Mme ‘

‘N. O. Nelson operates a surface mine where three to seven
feet of coal occur. beneath “an overburden of eight feet. - This
is one of the large mines in Oliver County. During the summer
months the coal is stripped in large quantltles and easily mined
during the winter.. .
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RENVILLE COUNTY.

59. .Jewel Coal Mine.

The Jewel Coal Mine is owned by Gus Wahl-and: leased by
St. John & Bailey. On March 5th, 1912, when'I inspected this
property, I found the miners robbing pillars and entries and
preparing to abandon the mine. This mine islocated on a three
foot vein of coal outcropping at the foot of bluffs along the Des
Lac River, and never at any time was a very satisfactory mine.

60. Tehelka. Coal Mine.

On March 5th, 1912, I found Peter Tehelka had abandoned
his old mine and a short distance around the bluff from it had
started a new slope. The intention is to operate this mine on
a small scale in connection with his farm, as the coal is but two
to three feet thick. The new slope was very well driven and
should be satisfactory.

STARK COUNTY

61. Lehigh Coal Mine.

This mine is owned and operated by the Consolidated: Coal
Company of Dickinson. It is situated at Lehigh, about six miles .
east of Dickinson. The coal bed is 14 feet thick, of which seven
to ten feet is mined. This leaves a very excellent roof and the

‘rooms are driven 25 feet wide, 250 feet deep, with one row of
_ props. The pillars are left eight feet wide. Three Jeffries Chain
Brest Undercutting machines are used, -and an electric Christy
box car loader is used. An electric pump is used to keep the
- mine dry, although there is very little water. Ventilation is
furnished by means of an electrically driven exhaust fan. Part
of the mine is lighted by electricity. A well equipped power
house furnishes power and light for the mine. The haulage,
which is about a mile, is against a one per cent grade. Mules are °
used underground. John Brodie, President of the Company,
has active charge of the mine. On March 18th, 1912, I found
conditions about the mine generally satisfactory.
62." Pelton Coal Mine.

This mine is leased from Mrs. M. McGilory by A. H. Pelton.
It .was opened during November, 1910. The coal occurs at a
depth: of about ‘30 feet and is 12 feet thick. Seven to nine feet
is mined. The mine is being developed on a single entry system,
and the equipment was secured from the Dakota Pressed Brick
Company, who at one time operated a mine in the neighborhood.
On Mareh 18th, 1912, I found conditions about the mine very sat-
isfactory, although the mine was not in active operation.

63, ‘Zenith Coal Mine. .
The Zenith Coal Co..of Duluth own the Zenith Coal Mine.
Henry Truelson is president and general manager of the Comp-
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any and has active charge. The coal at.this mine is from 18 to
24 feet thick and from eight to ten feet is. mined.: This mine 1s
very wet, the water: overlymg the coal and seeping through
vertical craeks keeps the mine in a very muddy condition. Two
large steam pumps are used night and day when the mine is im. op-
eration. A fire ‘during the early part of 1911 destroyed all of the
tipple, which was entirely enclosed., On March 28th, 1912, at
the time that I inspected the mine, a cave in had occurred in the
main entry and it was not possible to'go through all of the under- -
ground works. The main entry was driven on a five per cent
gradé, and is 1000 feet long. Mules are used for haulage, and
steam for pumping is furnished by two.traction engine boilers.

WARD COUNTY.

64. Baden Coal Mine. .

This coal mine is owned and operated by Alfred Christian-
son and Chris Hanson. This mine durmg 1908 and 1909  was
operated by Jonas Johnson, but the main entry had become so
unsafe that in 1910 a new -entry was opened up and was driven-
_ to a depth of. about 300 feet. The coal is from two to three
feet thick, necessitating the removal of considerable clay in order
to get a clear haulage way. It is developed on a single entry
system and side entries are driven at right angles. These side:
entries are only as deep as the coal bed is thick and the mine cars
are home made and of special design. Little timbering is done,
and as the roof is of elay it will continue to scale off and increase
the.height of the entries. There have been several small falls
of roof, and in order to insure safety the main entries at least
should be well timbered. On March 4th, 1912, I found the mine
satisfactorily wentilated, and in good condition other than in-
sufficiently timbered.

65. Bertelson Coal Mine,

The Bertelson Coal Mine, formerly owned a.nd operated by
Bert Bertelson, has become the property of J. H. Mott, who now
operates it. The mine is one of the larger mines of the Kenmare
distriet. There is a drift of about 300 feet in length, driven in
the southeast bank of the upper Des Lac Lake, and a shaft having.
a depth of 147 feet is used to deliver coal at the top of the bluff.
This entry is well timbered and carefully lagged, and I found
the mine throughout well timbered. There is no water in the
mine. During the winter time most of the coal is delivered
through the drift, loaded onto sleighs and hauled on the ice to the
city of Kenmare. Coal for local trade is delivered at the top of the
shaft. The hoisting apparatus consist of a traction. engine
blocked up, with a cable on one,of the drivers. On March 3rd,
1912, T found conditions about the mine satisfactory regards
ventilation and timbering. However, I found the bottom of
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the shaft very poor in design. At the intersection of the shaft
and entry there is not sufficient height to the entry, and there
have been a couple of rather serious accidents, due to getting
caught between the floor of the cage-and the top of the entry as
the cage ascended.

66. Colton Coal Mine.

The Colton Coal Mine is located about one and one-half miles
from Burlington. The mine is back some distance from the
Mouse River bluffs and the coal which outerops along the river
bank is reached by a shaft 112 feet deep. The coal is from 10 to
11 feet thick and of good quahty A tlpple having considerable
storage capacity has been built. The ho1stmg apparatus is
very satisfactory, steam being used. Ventilation is provided by
‘means of an air shaft, fitted with a large bell of galvanized
iron 80 arranged as to be turned in the direction of the wind.
The shaft is used as the up-cast. On March 6th, 1912, I found
conditions about this mine satisfactory.

67. .Conan Coal Mine.

The-Conan Coal Mine is one of several smaller minés oper-
ating in the vicinity of Burlington.. The coal bed is reached by
a drift driven into the foot of the hill, a little above the level of
the valley. Little timbering is done outside of the drift. A
small office and wagon scales compnse the surface eqmpment
On March 6th, 1912, I was satisfied with the condition in which
I found the property

68. Crosby Coal Mine,

*Under the management of John Crosby this mine has pros-
pered for some time. However, on account of an jllness of his,
which had prevented his presence in the mine for about three
months prior to date of inspection, the mine was found to be run
down, the entries not bemg properly drained. Generally the
mine was quite satisfactory in appearance on March 3rd, 1911.
The timbering of entries and rooms was well done and the vent-
ilation good.:

69. Davis Coal Mine.

The Davis Coal Mine is the largest mine in the Burlington
District and is well equipped with up to date mining appliances.
It is well managed and kept in first class.condition. An un-
usualy good air shaft and furnace made of brick furnishes vent-
ilation. A large hoisting engine pulls from six to eight cars at’
a time up the slope to a tipple, where the coal is screened and
loaded into hox ears. A large brick plant is operated some
seasons in connection with the mine. On Mareh 6th, I found the
mine in good condition.
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70. The Des Lacs Coal Mine, )

This mine, located within a few hundred feet of the town
of Foxholm, was opened up-in the summer of 1910, but prac-
ically=no coal was mined until the winter of 1911. The mine was
started by Mr. Wilson and in the fall of 1911 was sold to Joe
Allen. There is a great deal of water in the workings and the
drains to the sumps were not open, and on Maxrch 5th the con-
dition of the entries was very poor. I do not consider the
system of mining good nor the work permanent, and I believe
that difficulty will be experienced in holding the main entry.
A traction engine is blocked up and one of the drivers replaced by
a drum for hoisting. A well arranged tipple with sereening de-
vice and mine scales has been constructed. A small bunk house
and office with wagon scales is near the tipple.

71. The Diamond Coal Mine.: °

This mine was formerly owned and operated by Geo. Von
Nieda. It is now owned by H. N. Peck of Kenmare. This mine
is one of the old mines of the Kenmare district and the main
entry is now so long and crooked and the timbering is so rotten
that it should be abandoned and a new entry should be driven.
The mine is Adjacent to the Soo railroad and the tipple dumps
directly into the box cars. On March 4th, I found this mine to
be unsatisfactory. . ‘

72, Farmers Lignite Coal Mine.

This mine is owned by a number of farmers who operate it
largely to supply their own coal.- The coal bed is from five to
six feet thick and over laid with a sandy clay making a very poor
roof. The bottom clay ig soft and heaves quite rapidly so that it
becomes necessary to open a new entry every two years. On
March 3rd, 1912, I found the mine in poor shape, but the season’s
work was about over and it was expected that the present works
would be abandoned during the summer of 1912,

73. Forsythe Coal Mine. .

This mine is owned by P. N. Forsythe but has been leased,
the old workings operated by Mr. Forsythe having been aban-
doned, and a new slope driven on the south side of a small coulee.
On March 6th, 1912, T found that the new workings were not very
extensive, but that an effort was being made to keep them in
good order and in a safe condition.

74. The Hart Coal Mine.

The Hart Mine is one of the older mines near Kenmare, and
the present entry is long and the timbering is very rotten. On
March 4th, 1912, I found the mine in a very badly run down
condition. This mine should be abandoned and a new entry
driven. .




122 REPORT OF STATE ENGINEER

756. Hodsen Coal Mine.
This mine has a neatly timbered incline, but no timbering in
the entries, which are narrow. The roof is not very good and

more timbering should be done. A coal shed and bunk house are .

handily situated. On March 4th, 1912, I found the mine in neat
order and fairly satisfactory as to safeness
76. :Hunewell: Coal Mine,

This is one of the small'mines of the Burlington- field. :How-
‘¢ver R. J. Hunewell has kept the mine in good shape, and on
March 6th, 1912, I found conditions about the mine satisfactory.
77. Ingeson. Coal Mine.

This mine is nearly worked out No timbering to speak of
is-done and generally speaking, the appearance of the entire mine
was quite unsatisfactory. A system of mining is adopted and said

to be suitable to the conditions. A mnarrow entry is driven off the .

main entries about 200 feet and then the work is widened out to
about 20 feet and brought back. Although no injuries at this

mine have been reported, and on March 3rd, 1912, I found the mine-

unsafe. It is intended to open a new drift another summer.
78. . Kenmare Brick & Coal.Co.

This mine was opened originally in connectlon with a brick
plant, but the latter has'not been operated for some years. The
coal bed is not very thick, and much dead work is necessary in
order to keep the entries high enough to let mine mules pas
through them. The timbering was in good shape, and on Mareh
4th, I found the mine in good condition.

79. The Knorr Coal Mine.

. This mine is one of the very small mirfes and is in ‘operation
only during the winter months. On Maich 7th, 1912, I found the
mine full of mater and frozen and no work being done. The
mine is located in a deep coulee and a drift leads to the coal,
which outcrops at the bottom of the coulee. There are numerous
springs in the yieinity.

80. Leeson Coal Mine. No. 1

This mine has previously been operated as a surface mme,

but on March 7th, I found that considerable underground work
had been done. ,No system was shown in the operations, and
while I considered the mine ‘safe for temporary work, if some
care in planning the work had been exercised, the same amount
of coal would have been mined with the same amount of labor
and a decent mine have been.left for future deveIOpment
81. Leeson Coal Mine. No, 2.
. 'This mine was-also previously operated as a surface mine,
but-the overburden ‘becoming too thick for this method, under-
-ground work was begun, and on March 7th, 1912, I found that a
neatly laid out mine was under operation. The mine was in a
safe condition, although no air shaft had been constructed.
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B82. I.loyd Coal Mine,

The Lloyd coal mine operates in a coulee about a mile from
Piradise siding. The most of the output of the mine is handled
at Minot, where the Lloyd Coal Company have offices. This mine
has been worked a number of years and the workings-faces-are
quite & ways from the &ntry. On March 6th; 1912,'I found the
mine in fair shape, with the' exceptlon of the ventﬂatlon _which

' was very poor.

83. The McClure Coal Mine. .

This mine is located at Tasker and has been in operation
for a number of years, and being one of the bigger mines of the
state, and having a large annual output, the working faces are
nearly a mile from the entrance -of the mine. There is a long
covered trestle: from the entrance of the drift to the tipple,
which is built beside the Soo side .track. A steam box car
loader is used. The Company operates a Commissary and
owns a boarding house and a blacksmith shop. On March 6th,
1912, I found conditions satisfactory.

84. Murray Coal Mine. .

The Murray mine was operated as a surface mine for a num-
ber of years and finally underground work was started. This
mine has a remarkably good roof and wide rooms and entries
have been driven, which have stood up remarkably well. On
March 7th, 1912, I found the mine in a safe condition.

85. Scotty Coal Mine. .

‘This is a small mine near Burhngton It has a shaft about
35 feet deep apd a traction engine, has been converted into a
hoist. On March 6th, 1912, I found no one about the mine and
was unable to get down

86. Smith Dry Coal Mine.

The Smith mine has been in operatlon for several years, and
it was found necessary durlng 1911 to open a new slope. This
is very well timbered and in good shape. An electric plant is
operated in connection with the mine, supplying light to the town
of Kenmare.

The equipment of the mine is modern and up- to datq in
every respect. On March 3rd, 1912, T found the mine in a safe
condition, the timbering ‘being especlally well done.

87. Spencer Coal Mine,

. This mine is located-about four miles down the valley. from
Baden and is a‘very small proposition. The main -entry was in
very poor ‘condition, the water accumulating along part of its
length- not being removed which softened up the floor clay
enough to cause the tlmbermg to settle. On March 2nd, 1912, I
found this mine in an unsatisfactory condition.

T
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88. Strong Coal Mine. :

The Strong mine is a strip pit that has on previous years
had an output of 1500 to 2000 tons per year. Now it can no
longer be operated as a strip pit and underground mining is done.
A room large enough to back wagons into had been driven into
the face of the coal, and on March 7th, 1912, I found that the
mine would not be safe after the frost left the ground.

89. Tree-Bosch Coal Mine.

This is a new mine and opened as a strip pit. It oceurs in a
small coulee which has steep banks and can only be operated
as a surface mipe for a short time. On March Tth, 1912, I found
two men working.

90. Vadneis Coal Mine.

The Vadneis mine js a small mine near Kenmare. The bed of
lignite is about three feet thick and the rooms and entries are
very low. I found little or no ventilation on March 4th, 1912—
otherwise the mine was in fair shape Three men were at work
at that time.

91, Wallace Coal Mine.

This mine is situated in the town of Burlington and is one of
the important mines of the Burlington group. Mr. Wallace,
operator of the mine is a mining man of great experience, and
this mine is one of the best arranged and ventilated in the state.
On March 6, 1912, I found everythmg about the mine in good
condition.

92. Westergaard Coal Mine. -

The old workings of this mine, which were entered by a
drift on the south east bank of Des Lac Lake near Kenmare,
have been abandoned and a shaft 150 feet deep has been sunk
on the same quarter section, but up on top of the lake banks.
On March 3rd, 1912, I found the mine closed and it was not pos-
sible to go down the shaft. However, but little coal "had been .
mined at the new workings.

‘WILLIAMS COUNTY.

93. Black Diamond Coal Mine.

The. bed of lignite in which this mine is 1ocated outerops
along the side of ‘the bluffs east of the Missouri River. It is five
- miles southeast of Williston and three miles from the Great
Northern shipping spur. Coal is hauled to Williston at a cost of
90 cents a ton, or to the spur for seventy cents. The surface
works consists of a small blicksmith shop, a 15 ton eapamty hand
dump tlpple bunk house, barn and scale house. The mine scales
are placed in thé main entry about 250 ft. from the tipple. A
500 foot entry has been driven and from these double entries
have been turned to the south. Rooms are worked off from the
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west side of these entries and driven as far as possible toward
old Workmgl At places the work is 200 feet ahead of the air.
The mine was originally laid out to be worked on the stub entry
plan, but this has been abandored. The overburden is largely
clay with some sand, thé floor bemg clay. Timbering in the
rooms is hardly sufﬁclent to prove permanent, but affords temp-
orary protection. .

*94, Brown Coal Mine.

An old drift worked in 1910 was abandoned and a new set -
of entries begun in the fall of 1911. The work on the new entries
was very good, the timbering being very well done. The entries
are to be driven to the property limits, and the intention-is to’
turn cross entries from which rooms will be worked, no rooms to
be turned from the main entries. A large bunk house and a set
of wagon scales eomprise the surface equipment. Everything
about the mine was in first class shape on Februa.ry 24th, 1912.
95. Government Coal Mine.

The Government mine was closed down at the time mspectlon
was made, as the entire output is used for power purposes during
the irrigation season, and all of the coal is mined during the sum-
mer months. This, however, is one of the best arranged mines
in the state and is kept in a safe condltlon

96. Head Coal Mine.

At the date of previous inspection two years ago this
mine was just being opened, but at this time several rooms and
entries were being worked. The work is not being done in such
a manner as to be permanent and difficulty will be experienced
in preserving the entries at the point where rooms are turned.
The timbering is fairly well done in the rooms, the entry being
timbered only until coal is reached. The condition of the tracks
and entries was not very good but the intention is to substitute
steel rails for the 2x4 pieces now used. Surface equipment
consists of office building and a small tipple. On February 23rd,
1912, I found two men at work. °
97. Low Level Coal Mine.

This mine is sitnated within 800 feet of the |1detra¢=ks of
Avoca on a bed of coal which has an approximate elevation of
1920 sea level datum. As the working face is gradually pushed
north and west water becomes more troublesome, as the lignite
bed dips slightly in that direetion. The timbering is well done
along the incline until the coal is reached, after which most of
_the entries are not timbered except in Weak places. The rooms
are supported by props, in spite of which the roof is' difficult
_to"hold and a number of falls of roof have occured. Heaving
"of the floors is experienced in the entries and rooms that
are allowed to stand. A trestle leading from the mine to the
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side track permits the dumping of the mine cars directly into the

freight cars. The mine scales are located on the trestle. A
sump located 385 feet from the mouth of the incline collects the
water, and a 600 gallon capacity duplex pump delivers it at the
surface. In the second west entry a dip occurs which necessi-
tated installing a compressed air driven pump to lift the water to
the sump. The surface equipment consists of the trestle, power
house, containing compressor and hoisting engine, bunk house
- and boarding house. The overburden is largely clay, the first
ten inches of which fall readily. The floor is clay, which heaves
readily, due to the presence of the water. Two to three feet
of coal is left for a roof in the entries and rooms, the roof coal
and part of the plllars being recovered. Condltlons were fairly
good on February 23rd, 1911.

98. Miller Coal Mine.

This property is located 12 miles north of Williston. Coal
outerops at the bottom of the coulee, and a drift has been started
in by Mr. Miller. The mine-is a small one and is not being de-
veloped in a permanent fashion. The timbering is sufficient to
afford temporary protection. The mine is run in connéetion with
a farm, and at odd intervals. Coal overlays the coal and the floor
is also clay. Conditions about the mine were fair, considering
the scale of work and its temporary character, on February 24th,
1912.-

99. Moorman Coal Mine.

The Moorman Coal Mine is located seven miles southeast
of Wheelock in what is known as Hungry Gulech. The steep haul
out of the coulee is the chief draw back to the mine. . A tipple
so arranged as to permit dumping the mine car into wagons
has been arranged. The mine has been opened up in a new place
since the previous report. Very little timbering has been done,
but the appearance of the mine on February 25th, 1912, was very.
good. '

. 100. The Sharp Coal Mine. o

This mine is located on school land and was sub-leased by Pete
Anderson and five others for a period of three years. They
opened up and timbered an entry. The timber being procured
from an old working on the same property. About 600 feet of entry
work has been done and two rooms have been turned. The
miners take turns mining coal and work in other mines parts of
the time, each man receiving the price the coal he mines sells for.
The Work is not being dohe in a permanent manner and the tim-
bering is insufficient. A small office’ enclosing the mine scales

has been built at the tipple, which is designed to permit unloadmg i

the mine cars into wagons and sleighs. On February 23rd
found one man at work.

-
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101. Williston Lignite Coal Mine.
This mine is located about 1000 feet south of the Black

. Diamond Coal Mine and on the same bed -of coal. General con-

ditions are the same as prevail at that mine, A large automatie
dump tipple of about 50 tons capacity provides storage room.
Bunk house, barn and scale house are conveniently located. A The
mine is well timbered, both in-the rooms and entries, in a per-
manent manner. Considerable pillar coal is recovered, together
with some roof coal. Part of the track is laid with 12 pound
steel and part-with 16 pound.
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