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To: Interested Holders of a North Dakota Cultural Resource Investigation
Permit with Expertise in Mining History

From: V\Iilgam E. Dodd, Assistant Director, AML Division
OED
Date: January 5, 2011

Subject: Request for Bids for a Class Ill Pedestrian Cultural Resource Survey of
the 2011 Columbus AML Site

The North Dakota Public Service Commission (Commission) is soliciting bids for a
Class Ill Pedestrian Cultural Resource Survey for the proposed 2011 Columbus
Abandoned Mine Lands (AML) Reclamation Project Site. This site is located in
Sections 20, 21, 28 and 29, T162N, R93W, Burke County, North Dakota. The entire
survey area is estimated to be 750 acres more or less. A map of the site is attached to
this solicitation.

The deadline for questions regarding this solicitation is 71:00 A.M., CST, February 10,
2011. The bid opening will be held at 11:00 A.M., CST, February 17, 2011. Bids may
be mailed, faxed, or e-mailed and shall be addressed to William E. Dodd, Assistant
Director, AML Division, North Dakota Public Service Commission, 600 East Boulevard
Avenue, Dept. 408, Bismarck, ND, 58505-0480, 701-328-4101 (phone), 701-328-2133
(fax), wdodd@nd.gov. Late bids will not be accepted.

The solicitation response must include the company name, mailing address, phone
number and contact information. The response must also include a clear and
unambiguous bid price for all work associated with this solicitation. The response must
bind the company and affirm that the offeror is qualified to conduct the work and will
comply with all provisions in this solicitation. The response must also document
required experience with mining history.

The successful offeror will be required to obtain a valid 2011 North Dakota Cultural
Resource Investigation Permit in accordance with North Dakota Century Code (NDCC)
Chapter 55-03 and have experience with mining history. All work must be in
compliance with State Historical Society of North Dakota guidelines for a Class Il
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Cultural Resource Inventory. These guidelines can be accessed at
http://history.nd.gov/hp/siguidelines.html. In particular, since there are no longer any
buildings or structures on areas to be affected by the 2011 Columbus AML Project, the
specific mining-related questions on pages 65-70 of the publication, Coal Mining in the
Coal-Bearing Region of North Dakota, 1870-1945, Hess et.al., regarding historical-
archeological properties, must be addressed.

The cultural resource survey will entail a field evaluation as well as preparation of
reports that must pass review of the State Historical Preservation Officer (SHPO).
Reports with all attachments must be made in duplicate. One report shall be delivered
to the Commission and the other to the SHPO. The selected offeror may be required to
update appropriate historic site forms 32BKx779 and/or 32BK008. The Commission will
provide the successful bidder with recent aerial photography, topographic maps and any
other relevant information in our records.

The basis of award shall be the lowest responsive and responsible bid. The
Commission reserves the right to reject any and all offers. The selected offeror will be
required to register as an approved vendor on the North Dakota Vendor Database
http.//www.state.nd.us/csd/spo/vendor-resources.htm and to enter into a fixed-price
contract with the Commission. Payment shall be made upon delivery and acceptance
of the report by both the Commission and the SHPO.

The period of performance is expected to begin upon contract execution, on or about
March 9, 2011, and end on or about May 10, 2011.

Attachments

Map of 2011 Columbus AML Project

e December 16, 2010, letter from AML Division requesting concurrence for its
proposed 2011 Columbus Project

¢ December 21, 2010, letter from State Historical Society of North Dakota
recommending a Class Il Pedestrian Survey of the Columbus Project Site
Historic Site forms 32BKx779 and 32BK008 (excerpts)
Coal Mining in the Coal Bearing Region of North Dakota 1870-1945, Hess et.al.,
1992 (excerpt)

e North Dakota Abandoned Mine Inventory for Burke County, Kjos & Schreiner,
1984

¢ Sample Contract

¢ Solicitation List



Columbus Phase 11 and 12 AML Project
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Columbus Phase 11 and 12 AML Projects
Sections 20, 21, 28 and 29, T162N, R93W, Burke County

Approximate Cultural
Resource Survey Limit




Public Service Commission
State of North Dakota

COMMISSIONERS

Kevin Cramer
Tony Clark
Brian P. Kalk

Executive Secretary
Darrell Nitschke

December 16, 2010

Susan Quinnell

State Historical Society of North Dakota
612 East Boulevard Avenue

Bismarck, ND 58505-0830

Dear Ms. Quinnell:

600 E. Boulevard Ave. Dept 408
Bismarck, North Dakota 58505-0480
Web: www.nd.gov/psc

E-mail: ndpsc@nd.gov

Phone 701-328-2400

Toll Free 1-877-245-6685

Fax 701-328-2410

TDD 800-366-6888 or 711

The Public Service Commission is planning reclamation activities in 2011 at the Columbus and
Beulah/Zap Abandoned Mine Lands (AML) Sites. Work at both sites is a continuation of
previous reclamation work. These projects will be conducted by contractors selected through

competitive bidding.

The proposed 2011 Columbus Phase 11 and 12 Projects are located in Sections 20, 21, 28 and
29, T162N, R93W, in Burke County, North Dakota (see maps). These abandoned surface coal
mine sites contain hazardous mine pits with steep highwalls. The plan of action is to backfill
hazardous pits and highwalls with material from nearby spoil piles. Total surface area to be
affected at these project locations in 2011 could be as much as 450 acres, all of which were

previously disturbed by surface coal mining. Areas affected by this project will be reseeded with
locally adapted species native to western North Dakota. No pit dewatering is planned and runoff
from affected areas will flow into mine pits or be contained within project areas.

The proposed 2011 Beulah/Zap Phase 12 Project is located principally along public roads in
Sections 7 and 8, T144N, R87W, Sections 12 and 13, T144N, R88W, in Mercer County, North
Dakota (see map). These roads and adjacent areas are underlain by abandoned underground
mines. The plan of action is to drill holes into the underground mine and, if necessary, pump
cementitious grout through drilled holes into abandoned underground mined workings to help
stabilize the surface from future mine collapse. The combined total area of disturbance at the
Beulah/Zap site in 2011 is expected to be ten acres or less and surface disturbance will be fairly
minimal.

As part of the grant application process, our office requests concurrence that the proposed
reclamation work will not adversely affect any historical or archaeological resources. We would
appreciate your review and concurrence for the work proposed at these sites. Please reply
regarding these proposed projects by January 20, 2011.



Attached are maps showing general locations of these proposed reclamation projects. Thank you
for your assistance in this matter. If you have any questions or need more information, please
contact me at wdodd@nd.gov or 701.328.4101.

Sincerely,

Witan B

William E. Dodd,
Assistant Director
Abandoned Mine Lands Division

Enclosures

m/AML/2011/concur_rgst_ltrs_12-16-10
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ND SHPO Ref.: 1140428 ND PSC AML Division: 2011 Reclamation Activities at
Columbus Phase 11 and 12 Abandoned Mine Lands Site in portions of [T162N
R93W Sections 20, 21, 28 and 29] Burke County, North Dakota

Dear Mr. Dodd,

We reviewed ND SHPO Ref.: 110428 ND PSC AML Division: 2011 Reclamation
Activities at Columbus Phase 11 and 12 Abandoned Mine Lands Site in portions of
[T162N R93W Sections 20, 21, 28 and 29] Burke County, North Dakota. Our Historic
Site 32BKx779 Truax-Traer Mine is identified as potentially eligible for nomination to
the National Register of Historic Places. The document that identifies it is Jeffrey A.
Hess et. al., “Coal Mining in the Coal-Bearing Region of North Dakota, 1870 - 1945,”
August 1992.

We recommend a Class I1I (pedestrian) survey of the site with recommendations
regarding portions of the site deemed eligible for nomination to the National Register
of Historic Places. The person(s) to undertake the work should be mining historian(s).
Then our office should review and comment on the report before any work on the
ground begins. I can supply a list of mining historians upon request.

If you have any questions, please contact Susan Quinnell, Review & Compliance
Coordinator 701-3283576, e-mail: squinnell@nd.gov

Sincerely,

Merlan E. Paaverud, Jr.
State Historic Preservation Officer North Dakota) and
Director, State Historical Society of North Dakota

North Dakota Heritage Center « 612 East Boulevard Avenue, Bismarck, ND 58505-0830 » Phone 701-328-2666 « Fax: 701-328-3710

Email: histsoc@nd.gov « Web site: http://history.nd.gove TTY: 1-800-366-6888
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NDCRS ARCHEOLOGICAL AND HISTORICAL SITE FORMS

Field Code: CRM-264-10 Descriptive Section SITS Number
Page 2
1. Access: Quad: Columbus SE
T.162N
R.93W
Sec. 20, W1/2 SW SW; Sec. 29, NW NW NW
From Columbus, ND, drive south on paved ND Highway 40 for 5.0 miles.
Site is immediately east of the highway.
2. Description of Site: This is an abandoned mining camp/townsite which

contains a wooden water tower, several foundations, a large number of
outhouse and well depressions, and a scatter of domestic and industrial
artifacts. The site is bounded on the west by a paved highway, on the
east by a strip mine pit, on the south by mine spoil piles, and on the
north by an undisturbed area which contains no features or artifact
concentrations. Two diffuse rows of trees mark the former streets of
the camp, and outhouse depressions and building pads are regqularly
spaced in north-south alignments. 3363: Site area from SW.

Feature 1 is a flowing artesian well which was improved by installa-
tion of a pipe and construction of a building over the pipe. Chunks of
poured concrete and wood sill foundation remain, as do two other verti-
cal pipes and remains of a structure floor or roof. Large wooden beams
with bolts are around the well. Photo: 3368 from SW.

Feature 2 is a standing wooden water reservoir, ca. 6m diameter, on
large wooden beams and planks. The reservoir is constructed with
wooden staves supported by iron rings. The structure is in very good
condition and may yet hold water. Photo: 3409 from North.

Feature 3 is a poured concrete foundation which has a slab and a
partial pier outline. A heavy Iron beam is also set into the concrete
on the south side. Photo: 3366 from SW.

Feature 4 is an apparent outhouse depression to the NE of F1.
Depression is rectangular, about 1lm NE-SW, 1.5m the other way, and
about 15cm deep. No structural remains or artifacts were observed
within or around the feature. Photo: 3367 from SE.

Feature 5 is a large poured concrete foundation which had two pens, a
slab interior, and a raised pier outline. A poured stoop or foundation
for an addition is near the center of the south side. On and around
the foundation are clear, green, and brown glass, milled lumber, a red
brick, wire, iron pipes. Photo: 3369 from SE.

To the norteast of Feature 5 is a scatter of domestic and industrial
refuse which was dumped in the mine cut. Photo: 3370 from south.

Feature 6 is an apparent well or outhouse depression, which is about
1m square and up to 1m deep. No curbing, other structural remains or
artifacts were ocbserved within or around the feature. Photo: 3371 from
SW.
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Field Code: CRM-264-10 Descriptive Section SITS Number
Page 3

Feature 7 is an apparent well which is evident as an iron standpipe
extruding about 80cm above ground surface. No other remains were
observed. Photo: 3372 from east.

Feature 8 is an apparent outhouse depression which is about 1.5m N-S,
Im E-W, and up to 75cm deep. No structural or artifactual remains were
observed. Photo:3373 from NE.

Feature 9 is two probable outhouse pits, each of which is about 1.5m
by 1m and up to 75cm deep. Photo: 3374 from west.

Feature 10 is remains of a gabled wood frame building of unknown
function. The building had 2"x4" rafters, 1" board roofing, and no
visible foundation. Walls are not visible. Photo: 3375 from NW.

Feature 11 is an apparent outhouse depression to the west of Feature 9.
The pit is about 2.5m north-south, 1.5m east-west, and 30cm deep. No
structural remains or artifacts were observed. Photo: 3376 from NE.

Feature 12 is a poured concrete slab which apparently was/is a well
covering. A hole through the concrete is about 3 inches in diameter,
and the area around the south edge of the concrete appears to be
subsiding. Photo: 3377 from SE.

Feature 13 is an apparent cellar depression which has slumped. The
cellar is roughly 1 meter deep at the deepest; no structural remains or
artifacts were observed. Photo: 3378 from NW.

Feature 14 is an oval well to the north of Feature 12, which has a
curbing of bricks mortared with concrete. Photo: 3379 from NW, 3380
from SE.

Feature 15 is a well which is curbed with milled lumber; well is about
1.5m square. Photo: 3381 from NW.

Most features following hereafter are very similar to features
described above, particularly the outhouse depressions and wells.
Photo: 3382: Main Street from South.

Feature 16 is a well/depression. Photo: 3383 from SE.

Feature 17 is two outhouse/well depressions. Photo: 3384 from SE.

Feature 18 is a well/outhouse depression, curbed with milled lumber.
Photo: 3385 from SE.

Feature 19 is a house cellar with remains of a wood frame wall. Photo
3386 from SE, 3387 from SE.
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Feature 20 is the diffuse remains of wood frame structure of unknown
function, but possibly a garage. Photo: 3388 from South.

Feature 21 is a concrete foundation, diffuse remains of a woodframe
structure, and a depression on NW corner of the building area. Photo:
3389 from SW.

Feature 22 is two outhouse depressions with wood curbing and remains of
two gabled roofs. Photo: 3390 from West.

Feature 23 is an outhouse depression and remains of woodframe struc-
ture. Photo: 3391 from NW.

Feature 24 is a well, no curbing. Photo: 3392 from SW.

Feature 25 is 2 outhouse depressions, no structure remains. Photo:
3393 from NW.

Feature 26 is the diffuse lumber, brick, and plaster remains of a
woodframe house/garage. Photo: 3394 from East.

Feature 27 is two outhouse depressions with a poured concrete divider.
Photo: 3395 from SE.

Feature 28 is the remains of a woodframe structure, which apparently
had no foundation. Photo: 3396 from NW.

Feature 29 is two outhouse depressions, one with concrete outline
foundation. Photo: 3397 from SE.

Feature 30 is two outhouse depressions which have concrete curbing.
Photo: 3398 from SW.

Feature 31 is a roughly rectangular area of unmortared cobbles, with an
iron pipe extruding vertically from near the west end. Photo: 3399 from
NW.

Feature 32 is two outhouse depressions with no curbing. Photo: 3400
from NE.

Feature 33 is an outhouse depression with no curbing. Photo: 3401 from
NE.

Feature 34 is a diffuse oval depression, no structure remains. Photo:
3404 from NW.

Feature 35 is two outhouse depressions with no curbing. Photo: 3405
from NE.

Feature 36 is two outhouse depressions with no curbing. Photo: 3406
from NE.
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10.
11.
12.
13.
14.
15.
16.

17.

Page 5

Feature 37 is two outhouse depressions with no curbing. A barrel has
been deposited in one pit. Photo: 3407 from NE.

Feature 38 is a outhouse with no curbing. Photo: 3408 from SW.

Photo: 3410 is the survey area to south of water tank from North.
Description of Cultural Materials: Iron pipes, rubber and leather
boots, clear window glass, screw-top bottles, sanitary-seal food cans,
round wire nails, milled lumber, tires, marbles, washing machines, gas
ranges, metal culverts, unidentified machine parts, auto parts,
butchered bone, bricks, sheet metal, marbles. All items appear to date
from 1945 to about 1975.

Number of items of cultural material observed: Ca. 5000

Number collected: No collection

Artifact Repository: NA

Description of Subsurface Testing: No testing.

Current use of Site: Abandoned.

Owner's Name/Address: Truax Traer Coal Company

Vegetation: Low sod grasses; medium tall grasses in depressions and low
areas; small planted willows and hardwoods.

Cover (% of ground visible): 10-20%
Site Area: 67200 square meters
Man-Hours spent on site: 6

Project Title: PSC—-AML Survey

Report Title:

Other Published References:
Description of Collections Cbserved:
Owner-Address of Collections Observed:
Statement of Integrity:

This site retains fair integrity: all buildings have been removed but
the archeological remains appear to be intact.
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18. Statement of Significance:
This camp appears to have been built and occupied from 1940 until 1968
to serve miners and other personnel of the Truax Traer Coal Mine.
According to Louis Larson of Noonan, who worked for Truax Traer and the
Whittier-Crocket Coal Company for 43 years, the camp was built to house
miners who worked at strip mines on both sides of the present highway.
The camp replaced a mine camp to the east which had been established
about 1918. A store building was moved from the old camp to the
present site in 1942; the store was operated at the new site for
several years. A large bunkhouse was built at the present site at an
unknown date, possibly to house Mexican laborers who replaced local
labor during World War II. Houses on the site were 3 or 4 rooms,
including two bedrooms. Entire families lived in the camp, and Larson
estimated that 30-40 people lived there at one time. Most of the
houses were sold for $100 apiece when the camp was closed, and the
buildings were moved to Columbus and other places. The flowing well on
the site supplied soft water to the wooden reservoir, and the water was
used primarily to water lawns and gardens. Drinking water was hauled
from other places because the water on the site was low quality. Local
resident Ron Erikson recalled that the camp had a large shower house
which was used by many area residents before the advent of indoor
runnhing water in their homes.

g )uaJrst;m“ This site is too recent to be eligible for nomination to the National
Register of Historic Places, but it may become eligible when it obtains
much Foo (ﬁuiv‘/,»\ the requisite age if it retains its physical integrity. The site is an
| "()&%wh by mreke unconm:_m}y well pre§erved abandoned mining camp, and it represents the
bee A ! 5 "~ coal mining boom which began in World War II and continued until the
A A, early 1970's. The Truax-Traer Mine was among the largest surface coal
,«‘MPNM « (¢ mines in North Dakota before 1968, and it supplied fuel for one of the
¥ shld cenp, . first mine-mouth electric generating plants in North Dakota, the MDU
i plant built in 1925 and operated until 1966 about two miles northwest
Ak e g of the present camp site. The present camp site is adjacent to a paved
! J;‘ i highway, which would allow use of the site for interpretation of the
¢ O, TS site itself and the coal mining of the region.
b \&C o L/f'{j‘,ij w{‘flc;f‘w‘fh;}“
nort «ﬂwi@?,; 19. Comments/References:
' Iouis Larson, Personal Communication with Kurt Schweigert, 11/23/87.
Dean Kihle, Personal Communication with Kurt Schweigert, 10/28/87.
Ron Erikson, Personal Communication with Kurt Schweigert, 10/28/87.

Lonttut o i

DSKS Research, J.V., "Lignite Use and Development of the Lignite
Industry in North Dakota." Prepared for the AML Division, North Dakota
Public Service Commission, 1984. Pp. 111-115.

Recorded by: Schweigert and Persinger Date: 10/28/87.
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BURKE COUNTY
Planning Unit 096: AML Printout #320: T162N, R93W, Section/;M(}ﬁ

Additional Legal Location: 162 93 19; 162 93 20 SW and SE; 162 93 21
SW; 162 93 28 NW; 162 93 29 Ni1/2
162 94 8 NRE; 162 94 9 NW; 162 94 14 SW;
162 94 23 NE; 162 94 24 N1/2
See Notes, below

Name: Owner:
Truax-Traer Coal Co. (1927-1961) Truax-Traer Coal Co. (1927-1961)
Truax-Traer Coal Co. (Div. of Consolidation Coal Co. (1962-
Consolidation Coal Co.) (1962~ 1968)
1964)

Truax-Traer Coal Co. (Kincaid Mine,
Div. of Consol. Coal Co.) (1965-
1968)

Category: Commercial/regional and local; Industrial/local

Type: Surface (strip)

Thickness
Overburden: Coal Seam: Mined: Source:
No data 9 ft. 8 in. No data Bureau of Mines: 1948

Cultural Resource Site Number: Not formally recorded
Basic Data (excerpted from primary sources):

The Truax-Traer Coal Co. was formed in 1927, when the Truax brothers
and G. Traer formed a merger; the Whittier Coal Co. was purchased or
was merged with the Truax-Traer Coal Co. at this same time. Appar-
ently the mine camp developed by the Truax brothers at their Truax
Coal Co. mine was maintained by the Truax-Traer Coal Co. The Truax-
Traer Coal Co. sold coal for local use and shipped coal for regional
use; additionally, 1lignite from this mine was used at the Montana-
Dakota Utilities power plant (built in 1925 and originally supplied
by the Whittier Coal Co.). The Truax-Traer Coal Co. was purchased

by the Consolidation Coal Co. 1/1962, and the Consolidation
Coal To. ~owner and operated the mlﬁé”Uﬁf'I 1968, when the mine quit

production. The Montana-Dakota Utilities power plant ended electri-
city generation in about 1966.

Descriptive information pertaining to this mine is included in:
[ source:year(pages) ]

Bureau of Mines: 1948(73) Lemmerman: 1974 (33-42)
DSKS:1984(Vol.I1,111-115) 0ihus:1978

Burke-6g
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Truax-Traer Coal Co. (continued)

Notes:

Planning Unit 096, AML location 320 describes 162 93 24; however,
the Priority Site correlated with AML #320 lists the legal descrip-
tion 162 93 19. Since it appears likely that AML 320 actually
should describe 162 93 19 (Kjos and Schreiner 1984) and the Truax-
Traer Coal Co. was situated in part at 162 93 19, information about
this mine has been included here.

The Whitter-Crockett Coal Co. and possibly the Truax Coal Co. also
are located at 162 93 19 (Priority Site #4, and likely Planning Unit
096, AML location 320); a Diamond Lignite Mine may have been located
at Planning Unit 096, AML location 320 (162 93 24); and the Olson
Coal Mine and the Sommeness Coal Mine are located at Planning Unit
096, AML 1location 600 (162 94 14~-see additional legal locations
above).

Sources (primary and secondary):

Bureau of Mines:n.d.(Bulletin 482); 1948(73)
CMID:see table, next page, for appropriate years
DSKS:1984(Volume II1,111-115)

Gauger et al.:1928a(2), 1928b{2), 1930(2)
Harrington et al.:1931(2)

Lemmerman: 1974 (33-42)

ND Dept. of Parks and Recreation:1975(Appendix D)
QOihus:1978

School of Mines:1930

Burke-6h
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Mine: Truax-Traer Coal Co. (1927-1961) Planning Unit: 096
Truax-Traer Coal Co. (Div. of AML Number: 320%%%
Consolidation Coal Co.) (1962-1964)
Truax-Traer Coal Co. (Kincaid Mine,
Div. of Consol. Coal Co.) (1965-1968)
Tons
Days Price Tons Local Tons Owner or
Year Operated Employees Per Ton Produced Trade Shipped Superintendent¥
1927 304 65 1.79 159,418 2,542 156,876 A.H. Truax%#®
1928 282 120 1.74 334,724 3,993a 330,737 F.P. Truax*¥
1929 270 48 2.00 317,518 2,460a 315,058 E.M. Truax*#
1930 275 85 1.75 285,291 2,500a 282,791 F.P. Truax®#®
1931 310 115 1.1 179,875 6,875a 173,000 Ben Dollarhide#¥
1332 313 70 1.15 180,108 1,312 178,796 Ben Dollarhide#*¥
1933 172 155 1.17 188,455 none 190,400 Ben Dollarhide¥¥
1934 157 160 1.44 146,945 none 146,673 Ben Dollarhide*#
1935 117 119 1.38 149,665 382 149,283 Ben Dollarhide*¥
1936 225 154 1.21 152,398 2,918 149,480 Jonas Johnson¥¥
1937 162 91 1.18+ 198,600+ 3,905+ 194,694+ Jonas Johnson¥#¥
1938 170 66 1.28+ 182,180+ 2,491+ 179,689+ Jonas Johnson*#
1939 157 68 1.25+ 199,525 2,727 196,798 Jonas Johnson##
1940 159 73 1.26+ 178,498 2,040 176,458 Jonas Johnson¥#¥
1941 162 75 1.26 190,500+ 2,234+ 188,266+ Jonas Johnson¥*#
1942 167 86 1.39+ 218,532 14,087 204,445 Jonas Johnson¥¥
1943 192 98 1.52+ 336,621 17,977 318,644 Jonas Johnson¥#
1944 195 86 1.50 330,887 11,813 319,074 Jonas Johnson¥#
1945 216 81 1.46+ 373,453 1,736 371,717 Jonas Johnson*#
1946 212 75 1.49+ 358,352 44,318 314,034 Lewis Larson¥*#¥
1947 212 56 1.71+ 327,426+ 30,328+ 298,810+ Lewis Larson¥¥
1948 21 55 2.15+ 329,331+ 24,843+ 304,509+ Lewis Larson*#®
1949 212 51 2.54 367,597+ 23,889+ 342,842+ Lewis Larson*¥*
1950 225 58 2.39 423,522+ 25,979+ 395,104+ Lewis Larson¥*¥
1951 216 63 2.42 416,148+ 76,516+ 342,813+ Lewis Larson¥#¥
1952 194 63 2.41 431,907+ 10,420+ 359,248+ Lewis Larson*#*
60,059b .
1953 189 63 2.33 417,499+ 11,235+ 344,942+ Lewis Larson¥¥®
61,152b
1954 177 59 2.30 388,786 12,559+ 317,426+ Lewis Larson*¥
58, 042b
1955 191 58 2.22 464,924 14,731+ 390,770+ Lewis Larson*¥
60,787b
1956 195 65 2.31 489,234 15,647 411,397 Lewis Larson*#¥
60,713b
1957 184 53 2.27 448,429 15,729 368,700 Lewis Larson¥¥
61,530b

Burke-61i



Truax-Traer Coal Co., continued

228K X779

Tons
Days Price Tons Local Tons Owner or
Year Operated Employees Per Ton Produced Trade Shipped Superintendent#®
1958 160 49 2.24 390,905 13,850 323,153 Lewis Larson*¥
57,614b
1959 167 51 2.28 375,582 13,850 310,302 Lewis Larson¥#®
49,T700b
1960 172 51 2.29 407,944 18,336 328,699 Lewis Larson%*¥
62,385b
1961 164 52 2.30 387,166 15,759 311,376 Lewis Larson*#®
59, 415b
1962 182 49 2.36 421,202 58,445 358,114 Lewis Larsonk#
1962/64 308 55 2.31 557,898 90,121 472,628 LeRoy Olson¥¥
1965 124 32 2.48 181,561 27,367 160,551 Kenneth F. Redka¥*¥
1966 132 32 2.29+ 199,584 17,179 182,328 Kenneth F. Redka¥*¥®
1967 94 25 2.64 128,497 14,541 113,983 Kenneth F. Redka¥*#¥
1968 80 7 4.14 8,921 8,921 none Kenneth M. Bergk#®

{acting)

*Unless otherwise indicated, name listed is that of owner.
*¥*%Individual was superintendent of the mine; owner not listed.
¥%#%Sce Notes included with description of Truax-Traer Coal Co.

a "Part used at Plant."”
b "Power Plant.”

Burke-6j
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INTRODUCTION: STATISTICS AND TERMINOLOGY

In addition to the traditional sources of historical enquiry, this study makes extensive
use of a computerized database developed by one of the authors to simplify the analysis of
mine production statistics and related numerical data. The statistics themselves originate in
the published annual and biennial reports of the North Dakota State Engineer and State Mine
Inspector for the years 1908 to 1945.! Before that period, the state made only sporadic
attempts to document its lignite industry; after that period, the industry passes beyond our
purview -- fifty years or so being the customary divide for studies in historic preservation.

We did not take our statistical data directly from the original state reports. Instead,
after spot checking for accuracy, we relied on a historical compendium of mining statistics
prepared by John M. Kjos and Michelle H. Schreiner in 1984 for the Abandoned Mine
Lands Division (AML) of the North Dakota Public Service Commission. Provided by AML
with a list of over 600 field-verified mine locations, Kjos and Schreiner combed the state
reports for matching site-specific production information. They succeeded in compiling
production histories of varying completeness for 357 locations operating between 1908 and

1945 in twenty-one counties.?

! In 1907, the North Dakota legislature required the licensing of commercial coal mines and the collection of
statistical data on the industry. In that same year, the legislature also expanded the duties of the State Engineer to
include mine inspection, with a particular emphasis on employee safety. In 1919, these responsibilities were
transferred to the newly created position of State Coal Mine Inspector. The state’s official mine inspection reports
(biennial for 1907-1919; annual for 1920-1945) provide ownership, production, and employment statistics for
licensed mines; occasionally, they also contain brief narrative descriptions of the workings. On the enabling

legislation, see Colleen A. Oihus, A History of Coal Mining in North Dakota, 1873-1982, Educational Series 15
(Bismarck: North Dakota Geological Survey, 1983), 17-18.

2 John M. Kjos and Michele H. Schreiner, "Technical Report: AML Cultural Resources Study, Volume 1,"
prepared by DSKS Research, J.V. for Abandoned Mine Lands Division, North Dakota Public Service Commission,
1984. The mine-specific data is contained in Appendix III of the study. As Kjos and Schreiner point out (p. 8),
the field survey of the mine sites was conducted by Technical Planning Information, a Bismarck environmental
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In reviewing the Kjos and Schreiner data at the outset of our own study, we were
struck by how often mine sites altered or diversified their methods of mining. Not only did
individual sites change from underground to stripping operations (and vice versa), but also
from one type of underground mining to another: a drift mine succeeding a shaft mine, or a
slope mine eventually replacing both.

Although it was not always possible to tell whether the new mining method was an
addition to or a replacement of the original mode, the changes themselves seemed to offer
valuable insight into the overall technological development of the North Dakota lignite
mining industry. We therefore compiled production and employment statistics for each
"mode" as well as for the entire location, calling the former a "mine" and the latter a "mine
site" (see Appendix B for a profile of the 357 mine sites in the database).

Figure 1 reveals the nature and size of our database sample. Variations in sample
size for certain categories reflect variations in original state record keeping for both different
periods and different mine sites. The frequency of modal change is indicated by the fact that
357 mine sites yielded 558 mines. It is important to bear in mind that historic mine names
rarely acknowledge these modal changes. For example, the Utter Coal Mine (32HT0033) in
Hettinger County alternated several times between strip and underground methods during the

1920s and 1930s without any change in name.’> Usually, a change in name reflected a

consulting firm, in 1981. Brief handwritten survey forms from this study are stored in the AML Office in

Bismarck.

? The parenthetic notation is a site identification number assigned to North Dakota cultural resources by the
Division of Archeology and Historic Preservation of the State Historical Society of North Dakota. It derives from
a national method of record keeping known as the Smithsonian Institution Trinomial System Number. There are
three main parts: a state indicator (32 for North Dakota); a county indicator (HT for Hettinger County); and an
individual site number, usually assigned sequentially in order of entry within each county. For the remainder of
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change in ownership rather than technology, although a new owner often did alter previous
mining procedures.

As Kjos and Schreiner note in their study, their compendium (and therefore
our database) does not include every mine mentioned in state reports. It only tracks those
mines that matched 357 locations in the AML list. For all practical purposes, however,
these 357 mine sites comprise the sample of field-verified, historically documented mining
operations in the state. If one compares the total lignite production of this sample with the
total production reported by the state during 1908 to 1945, the sample is short about 6.6
million tons in a total output of 53,585,000 tons -- a difference of 12 percent. In all
likelihood, the shortfall is larger, since state bookkeeping almost certainly missed a number
of mining operations each year. The discrepancy in production totals, however, may have
little bearing on the representativeness of our database sample. Probably most of the
excluded mine sites were small producers, like the vast majority of our database. Their

inclusion probably would strengthen the trends noted in our study.

this study, we will omit the state number (32) when referring to specific sites. It should be pointed out that
notations for lignite mine sites in North Dakota occasionally contain an "X" immediately after the county
abbreviation, such as HTX091. The "X" indicates that the site has been identified as a mine property (usually by
the AML), but that it has not been officially inspected and recorded according to the standards of the Division of
Archeology and Historic Preservation, which maintains an individual site file for every North Dakota property with
a site identification number. For information on site numbering and recordation, see J. Signe Snortland and others,

NDCRS Site Form Training Manual (Bismarck: Division of Archeology and Historic Preservation, State Historical

Society of North Dakota, 1989).



LIGNITE AND THE GEOGRAPHY OF NORTH DAKOTA

Virtually all coal deposits in North Dakota belong to a variety of the mineral known
as lignite, also called "brown coal" and "wood coal" because of its physical appearance.
Altogether, there are six major varieties of coal: lignite, sub-bituminous, bituminous, semi-
bituminous, semi-anthracite, and anthracite. According to S. M. Darling, a fuel engineer
with the United States Bureau of Mines, this classification "rests partly on the percentages of
volatile matter, oxygen and moisture contained in the coals . . . , [there being] a progressive
loss of these elements in passing from lignite to anthracite." Darling, however, also points
out that “chemical criteria alone are not a sufficient basis for such a classification."
Distinguishing features are as much economic as physical:

The dividing line is really determined by physical characteristics that directly

affect the market value of the coals. . . . [Lignite] is brown, dull, markedly

woody in texture, has no coking quality whatever, [and] carries a greater

percentage of moisture. . . . This water is poor stuff to pay freight on or put

into a furnace; further, its partial evaporation in warm weather causes rapid

disintegration or “slacking,” reducing the practical shipping radius [of lignite]
during warm weather almost to zero.*

The largest deposits of lignite in the United States are found along the Gulf Coast and
in the northern Great Plains (see Figure 2). The Gulf Coast deposit extends through parts of
Texas, Louisiana, Arkansas, and Mississippi, while the Great Plains deposit includes sections

of North Dakota, South Dakota, and Montana. In North Dakota, this deposit covers 28,000

4 8. M. Darling, "Sub-Bituminous and Lignite Coals," Railway Review 66 (26 June 1920): 1096. North Dakota
lignite customarily contains, by weight, about 36 percent water and 30 percent fixed carbon, with a heating value
of 6,000-7,000 BTU per pound. This contrasts-with 3.5 percent water, 80 percent fixed carbon, and 13,000-14,000
BTU per pound for eastern Pennsylvania anthracite; see Irvin Lavine, Lignite Occurrence and Properties (Grand
Forks: Department of Chemical Engineering, University of North Dakota, 1940), 26.
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square miles in "practically all of the western half of the state."> In their statistical study of
the North Dakota lignite industry, Kjos and Schreiner identified mine sites operating during
1908 to 1945 in the following twenty-one counties: Adams, Billings, Bowman, Burke,
Burleigh, Divide, Dunn, Golden Valley, Grant, Hettinger, McKenzie, McLean, Mercer,
Morton, Mountrail, Oliver, Renville, Slope, Stark, Ward, and Williams (see Figure 3).

The thickness of North Dakota’s lignite seams varies from less than an inch to more
than 35 feet. Geologist Irvin Lavine has noted that "where traced for any considerable
distance the seam may grow thinner and finally pinch out entirely. Again, a thick bed of
lignite may be split up into several by clay seams or clay partings, so that a single bed in one
place may be represented a few miles distance by three or more beds." In general, however,
North Dakota’s lignite seams increase in frequency and thickness with proximity to the
state’s western border. Of the coal mined before 1945, the five thickest seams were located
in Bowman, Golden Valley, Williams, and Divide counties, along the state line with
Montana. These seams measured between 25 and 60 feet. In contrast, no seams thicker than
20 feet were mined before 1945 in Ward, Burleigh, and Grant counties.®

With its soft, relatively shallow overburden comprised of blue clay, sand, and small
rocks, North Dakota lignite generally was accessible by both strip and underground mining

techniques. As its name implies, strip mining involves tearing away the overburden to

5 Irvin Lavine, "Lignite in the United States,” Fuel in Science and Practice 20 (January 1941): 17; W. A.
Selvig, "Properties of Lignite in the United States," Fuel 32 (January 1953): 17; Frank A. Wilder, "The Lignite
Coals of North Dakota,” Economic Geology 1 (July 1906): 674; Walter B. Roe, "Geologic Features of North
Dakota Lignite," Economic Geology 45 (August 1950): 434; Kjos and Schreiner, "Technical Report," Appendix
II1.

% Irvin Lavine, "Lignite Fuels of North Dakota, " Minnesota Techno-Log, 8 (February 1928): 143; Wilder, 674;
Roe, 434.




expose and remove the lignite seam. Historically, miners have employed strip mining when
the coal lies close to the surface and the terrain is relatively flat.”

Underground mining encompasses three basic methods characterized by the type of
entry into the mineral deposit: shaft, slope, and drift. In shaft mining, the miners sink a
more-or-less vertical tunnel from the surface to the coal seam. The technique generally is
confined to regions where the land is level and the seam is deep beneath the surface. In
slope mining, on the other hand, the main tunnel lies at an incline. It is most commonly
used when the seam is not quite close enough to the surface for strip mining. Finally, in
drift mining, the main tunnel extends horizontally into the side of a hill.?

The lignite-bearing region of western North Dakota comprises three main
geomorphological zones (see Figure 4). The first, known as the Coteau du Missourd, is
located along the east side of the Missouri River and extends from “the northwest corner of
the state to about the center in the southern border." Formed by heavy glacial deposits, the
region displays "massive hills and ridge. . . hollows and undrained depressions."® Its
uneven topography is evident in this description of a portion of Ward County:

In this belt the slope of one hill so blends with that of the others about it that

sloughs, pot-holes and lakes are inevitable. As one traverses the area he may

pass for miles through a section where all the hills have about the same height,
shape and regularity of arrangement, and then comes suddenly upon a broad

?W. B. Pratt, "Lignite Progresses, Future Promising,” Mining Congress Journal 26 (September 1940): 30; Gail
Greenberg, The Coal Industry: Where To? (Stamford CT: Business Communications Company, Inc., n.d.), 39-40;
Kristina Lindbergh and Barry Proverse, Coal: A Contemporary Energy Story (Scribe Publishing Corporation,

1977), 111-116.

¢ Lindbergh and Proverse, 44-45.

® J. M. Gillette, Social Economics of North Dakota (Minneapolis: Burgess Publishing, 1942), 13; W. E.
Budge, Geology and Natural Resources of North Dakota (Grand Forks: University of North Dakota, Divisions of

Mines and Mining Experiments, 1930), 15.




amphitheater-like depression surrounded by a wall of hills, from which there

seems to be no exit to the area beyond. Sloughs 100 feet below the average

level are not uncommon, and small ones are so numerous that a dozen may be

counted from a single hilltop in some parts of the belt.'

The lignite of the Coteau lies beneath a fairly deep glacial drift. As a result, the region
contains a higher concentration of underground mines than other sections of the state, where
lignite is closer to the surface (see Figure 5)."!

The second major geomorphological zone in western North Dakota is the Missouri
Plateau, in the area south and west of the Missouri River. To a certain extent, “plateau” is a
misnomer, for the once-level landscape has been extensively eroded by streams that "branch
out in all directions and extend into every part of the region, so that the surface is very
largely reduced to slopes leading to some drainage course.” The region is also dotted with a
number of buttes, some rising 700 feet above the general surface of the land.'

In the Missouri Plateau, lignite often appears at the surface. A state geological
survey of Morton County, for example, reported that throughout the area coal is concealed
"but slightly," especially near the town of Sims, where "exposures of lignite are common in
the hills."® Generally speaking, the Plateau’s overburden is less solid than in the Coteau,

which hampered underground mining in the area. As the U. S. Geological Survey noted in

1921:

1 Frank A. Wilder, State Geological Survey of North Dakota (Bismarck: North Dakota State Geological Survey,
1902), 89-90.

1 Wilder, State Geological Survey of North Dakota, 98; E. J. Babcock, Report of the Geological Survey of
North Dakota (Grand Forks: North Dakota State Geological Survey, 1901), 63, 70.

ZGauger, 17; Gillette, 13.

13 Wilder, State Geological Survey of North Dakota, 147-149.
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One of the most serious obstacles to underground mining in this field is the character

of the overlying shale, which is so weak that it can not be used as a roof. It is

therefore necessary in many places to leave a portion of the lignite to form the roof, a

necessity which prevents the mining of any but the thicker beds by this method.
Because of the weaker overburden, the Missouri Plateau had more strip mines than
underground mines (see Figure 6).

The third geomorphological region is the Badlands, along the Little Missouri River in
the extreme western part of the state. Like the Plateau, this area owes its characteristic
topography to erosion rather than glacial drift. Its streams have "cut deeply into the soft
strata [and] dissected the region into a network of canyons, gorges, ravines, and gullies."
The Badlands also display a large number of buttes, including Sentinel Butte in Billings
County, which rises 3,300 feet above sea level."

As in the Missouri Plateau, the lignite in the Badlands frequently shows at the
surface, particularly along the Little Missouri River and its tributaries in Billings, Golden
Valley, and McKenzie counties. In 1904, the state geological survey reported that near
Medora, Billings County, "lignite outcrops in even the shallowest of coulees. Ranchmen
seldom find it necessary to go far for fuel." In many sections of the Badlands, the exposed

lignite has burned in the ground, and its remains, known as "clinker," are visible. In some

cases, the heat of the burning lignite has affected the overlying clays, creating a red or pink

clinker known as "scoria."!¢

' Eugene T. Hancock, The New Salem Lignite Field, Morton County, North Dakota (Washington D.C.:

U. S. Geological Survey, 1921), 24.

' A. G. Leonard, State Geological Survey of North Dakota (Bismarck: North Dakota State Geological Survey,
1908), 33-34.

1¢ Leonard, 33.



In terms of both total production statistics and number of identified mine sites, lignite
mining in North Dakota concentrated in the central and northwestern portions of the state
(see Figures 4 and 7). These two regions contained the state’s six most productive counties
and accounted for roughly 70 percent of its total production to 1945. The central region
contained the two counties with the largest production: Mercer (11,366,000 tons) and
Burleigh (8,762,000 tons), as well as the sixth largest county: McLean (2,535,000 tons).
The northwestern region contained the third, fourth, and fifth most productive counties:
Ward (7,638,000 tons), Burke (5,825,000 tons), and Divide (3,432,000 tons). The only
other county in North Dakota to produce over 1,000,000 tons by 1945 was Stark (2,425,000

tons) in the southwestern part of the state.!’

7 County production totals for 1908 to 1945 are based on the production statistics for the 558 mines in our
database. As pointed out earlier in the text, these mines do not include all known lignite producers. The county
totals may therefore underrepresent actual production, although the relative ranking of the counties in terms of
lignite output is almost certainly the same.



LIGNITE MINING IN NORTH DAKOTA, 1870-1945

Historiographical Remarks

In 1925, the United States Coal Commission published an exhaustive, congressionally
mandated, fact-finding study of the American coal industry. Among the numerous exhibits
were national production and employment maps for 1920-1921, compiled from state and
federal census data. These maps identified all counties annually producing more than
100,000 tons of coal, and all coal districts employing at least 1,000 miners. Of the twenty-
four states represented, North Dakota was dead last in both categories, containing only one
100,000-ton county and 1,067 miners statewide. In terms of both employment and
production, the state’s contribution amounted to a scant two-tenths of one percent of the
national total.’® Although North Dakota almost tripled its coal output during the next
twenty-five years, it never was a significant national producer during the pre-1945 period.
Its peak annual production in 1943 -- 2.6 million tons -- still represented less than one-half of
one percent of total national output.”” Given these statistics, it is not surprising that
national histories of the coal industry overlook North Dakota.?

There 1is nothing wrong, of course, in using a consideration of scale to define an area

of study. Itis a legitimate, time-honored technique for sharpening historical focus, even

18 Report of the United States Coal Commission, Part IIl (Washington, D.C.: United States Government
Printing office, 1925), chart 1, facing 1050; chart 5, facing 1118; 1120.

¥ For yearly production statistics for North Dakota and the nation, 1900 to 1945, see North Dakota Coal Mine
Inspection Department, Twenty-Seventh Annual Report (Bismarck, 1945), 7-8; Energy Information Administration,
Coal Data: A Reference (Washington, D.C.: United States Government Printing Office, 1987), 37.

2 There are no references to North Dakota in such standard works as A. T. Shurick, The Coal Industry
(Boston: Little, Brown, and Company, 1924); Howard N. Eavenson, The First Century and a Quarter of the
American Coal Industry (N.p., 1942); Keith Dix, What’s a Coal Miner to Do? (Pittsburgh: University of Pittsburgh

Press, 1988).
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within a single state. Consider, for example, the relationship between the North Dakota coal
industry and the 100,000-ton-per-year criterion that the U. S. Coal Commission customarily
used to identify significant coal-producing sites. Before 1945, eight of the nine largest-
producing mine sites in North Dakota achieved this level at least once, while the ninth fell
short by only a few thousand tons. From a statewide perspective, these nine mines sites are
in a class apart. They are the only ones that exceeded one million tons of total output before
1945. Together, they account for a staggering 62 percent of North Dakota’s entire coal
output for the period 1908 to 1945 (see Figure 8). The smallest of the group surpassed its
nearest rival by 25 percent, while the group as a whole out-produced the ten next largest
mine sites by tenfold. If North Dakota lignite was a valuable commodity for the state, then
these top-producing mine sites would seem to merit special recognition and study.?
Outstanding production, however, is only one measure of importance. From both a
social and technological standpoint, the commonplace often is more interesting than the
extraordinary, since it tends to offer a better picture of actual conditions in an industry. For
North Dakota, the 100,000-ton mine site is anomalous in virtually every respect.
Representing less than half of the state’s coal-producing counties, these large producers
account for only two percent of the 558 mines with known locations and documented

production histories between 1908 and 1945.

% Throughout this narrative, we will attempt to identify the most common historical name associated with a
given mine site. Although the historical name refers to a site as though it were a single mining operation, the reader
should bear in mind that many sites experienced modal changes, which, in terms of our terminology, means that
they comprised more than one "mine” (for further clarification, see pages 1-2 above). In descending order, the nine
top-producing mine sites are: Wilton Mine No. 2 (BL0038); Knife River Coal Company Mine (MEX065); Truax-
Traer Company Velva Mine (WDX588); Truax-Traer Company Kincaid Mine (BKX779); Zap Colliery Company
Mine (MEX455); Baukol-Noonan Mine (DV0011); Stevens Brothers Coal Mine (ML0194); Wilton Mine No. 1
(BL0O030); and Lehigh Briquetting Company Mine (SK0069). Only the Stevens Brothers Mine failed to meet the
annual 100,000-ton mark.
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Far more representative of historic North Dakota coal mining are mine sites with less
than 10,000 tons annual production. According to our database sample, this category is
responsible for only 16 percent of the state’s output between 1908 and 1945, but it embraces
65 percent of all mine sites in our sample. If we shift our attention from mine sites to the
individual mines at these locations, we find that the under-10,000-ton category subsumes
approximately 85 percent of all underground mines and 90 percent of all strip mines. The
under-10,000-ton mine also makes up the majority of mining operations in almost every coal-
producing county, as well as the vast majority (at least 78 percent) of all new mine openings
in every decade between 1900 and 1945 (see Figure 9). Chronologically, geographically,
and numerically, the under-10,000-ton mine site is the paradigm of lignite mining in North
Dakota.

The small North Dakota lignite mine presents a difficult historiographical challenge.
The typical under-10,000-ton mine remained in service only about six years. Because of its
ephemeral nature, modest physical plant, and limited output, the small mine did not attract a
lot of attention. Consequently, there are few contemporary documentary sources dealing
with its operation.

But a lack of data is not the only problem. From a traditional historical point of
view, the small coal mine is, by its very nature, a kind of period piece with limited relevance
for the industry as a whole. Traditionally, historians tend to analyze an industry in terms of
developmental stages, often invoking organic imagery, such as "birth," "growth," and
“maturation,” to convey a sense of increasing complexity. In this scheme of things, there is

an inherent bias against discussing "early" types of industrial activity after a portion of the
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industry has accepted a more productive form of technology, even though the older methods
may continue for decades.

A case in point is Colleen A. Oihus’s otherwise admirable History of Coal Mining in
North Dakota, 1873-1982, the only published overview of the state industry. Oihus
introduces the small lignite mine as an important adjunct to homesteading in her first chapter,
entitled "The Fledgling Industry, 1873-1900." In her second chapter, "The Busy Years,
1900 - 1920," she shifts her attention to the development of commercial, mechanized
underground mining, progressing in the next chapter to the advent of large-scale strip mining
in the 1920s and 1930s. For the most part, Oihus focusses on a few large mine sites that
introduced or perfected various types of technology, and dominated the production statistics
of their period. Although Oihus seems to recognize that small-scale lignite mining in North
Dakota remained a viable economic activity into the 1940s, the logic of her narrative
compels her to treat the small mine site as an irrelevant or atavistic enterprise.?

In our own history of the North Dakota lignite industry, we attempt to put both small-

scale and large-scale mining into statewide and local perspective. In so doing, we hope to

Z Colleen A. Oihus, A History of Coal Mining in North Dakota, 1873-1082 (Bismarck: North Dakota
Geological Survey, Educational Series 15, 1983). For a more detailed, but unpublished, history of the industry,

see James C. Dahiberg, John M. Kjos, and Michele H. Schreiner, "Lignite Use and Development of the Lignite
Industry in North Dakota, Volume 2,” prepared by DSKS Research, J.V. for AML Division, North Dakota Public
Services Commission, 1984. This study adopts Oihus’s framework of periodization but shows more awareness of
the continuing importance of "early" technology.
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lay the foundation for evaluating the significance of all the state’s historic mine sites.

Historical Overview

Native American inhabitants of the North Dakota region seem to have used lignite
primarily as a pigment in ceremonial paint and as a grinding tool, although there is some
archaeological evidence from as early as the Early Archaic Period (5,500 B.C - 2,800 B.C)
that the material at least occasionally served as fuel. According to documentary sources, the
area’s lignite first attracted the attention of Euro-Americans during the Lewis and Clark
expedition’s winter encampment at Fort Mandan in 1804-5. The explorers’ journals contain
references to "coal" and "coal wood," probably mined with axes from exposed veins along
the Missouri River.?

Use of lignite widened with increased American exploration and settlement of the
North Dakota region. By the 1860s, it was known as a fuel to steamboat captains on the
Missouri River. In addition, soldiers at Fort Stevenson, located on the Missouri River in
present-day McLean County, mined lignite to burn with wood in their stoves.? The fort’s
commander wrote in 1867 that lignite was a godsend in this lightly forested region:

A mile and a half from camp we have a rich coal mine which is easily

accessible. Literally it is only a matter of stooping down to gather it up, the

top beds being even with the ground on the slope of the ravine. This coal,

which is extracted in hunks with a pick, is of excellent quality and very pure.
It burns easily and is all consumed into cinders. It is providentially fortunate

B Dahlberg, Kjos, and Schreiner, 8-12, 14-15.

% On the use of lignite by steamboats and military posts, see Dahlberg, Kjos, and Schreiner, 16-22. The army
built four forts along the Missouri River in the North Dakota region between 1864 and 1872. All of the posts
apparently experimented with lignite as a fuel, but, according to Dahlberg, Kjos, and Schreiner (20), "Fort
Stevenson was reportedly the only one . . . that used lignite on a regular basis."
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for us and is used in all our stoves. The fuel is ten times easier to get this
way than if we had to send out people to cut green wood or gather deadwood
on the sand bars four or five miles from here or on the other side of the river.
Economy of time, workmen, and steadier and longer lasting fires. This is
what we gain by it.”

Like the garrison at Fort Stevenson, early residents of western North Dakota
preferred to locate near major rivercourses, where there was some likelihood of finding
timber. But for the majority of settlers who later staked their claims on the open plains,
there was no native timber for either building or burning. As geographer Alvar W. Carlson
has argued, lignite was an essential ingredient for the settlement of this treeless region:

The availability of lignite as a fuel was probably as important as the availability of

prairie sod as a building material in the establishment and sustenance of rural

settlements in the region of the Great Plains. . . . Lignite heated the settlers’ sod
houses and enabled them to cook their food on the semiarid, virtually woodless plains

of North Dakota. Without it, settlement certainly would have been more difficult and
expensive.?

In western North Dakota, the homesteading era lasted from the 1880s to the 1920s.
The ranchers and farmers who comprised this wave of settlement frequently mined lignite
from their own or a neighbor’s property. Mining also was permitted free of charge on the
two sections in each township that were set aside as state school lands. The most common
mining technique combined simple pick-and-shovel excavation with a liberal use of dynamite.

Although it may have been easier to dig coal from a trench, it sometimes was feasible to

» Lucile M. Kane, ed. and trans., Military Life in Dakota: The Journal of Philippe Regis de Trobriand (St.
Paul: Alvord Memorial Commission, 1951), 159.

% Alvar W. Carlson, "Lignite Coal as an Enabling Factor in the Settlement of Western North Dakota," Great
Plains Journal 2 (Spring 1972): 145. Kenneth W. Karsmizki reaches the same conclusions concerning the
importance of lignite to homesteaders in his study of the initial settlement of the Havelock area of Hettinger County;
see Karsmizki, "Havelock Coal Mining Area Historical Research and Site Inventory, " Prepared by Western History
Research, 1990, 7, 17, in Division of Archeology and Historic Preservation of the State Historical Society of North
Dakota
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burrow into a hillside: "A level is run in from the face of some bank . . . and the coal is
taken out by the simplest and most economical method."” To reach more deeply buried
lignite, settlers customarily employed horse-drawn plows, slip scrapers, or fresnoes, which
were effective in removing up to 10 feet of overburden. The exposed lignite then was
loosened with dynamite or crow bars and loaded into wagons, which were so commonly
associated with this type of mining that the mines themselves generally were known as
"wagon mines." According to one miner-settler near Mandan, a primitive wagon mine
would yield each miner about one-and-one-half tons of lignite for a hard day’s work. Since
the typical homestead annually consumed about 10 tons of lignite, it was possible for a
family to dig a year’s supply of fuel in a few days. Mining generally took place in the fall
and winter when there were few competing farm chores. The seasonal nature of the activity
also was dictated by lignite’s high moisture content. Upon prolonged exposure to air, the
material dried out and crumbled into “slack," or dust, making it impossible to stockpile
lignite for long periods or to ship it over long distances.?

No census was ever taken of wagon mines in western North Dakota. Carlson puts the
number at 15,000 in 1910, an estimate based on his assumption that half of the region’s

30,000 farmers owned a subsistence lignite mine at that time. Since he does not provide

77 *The Lignite Industry of North Dakota," Scientific American 73 (2 November 1895): 279.

% The recollections of the Mandan settler are in Oihus, 8-9. For a good general discussion of homestead mining
techniques, see Carlson, 148-149. Carlson, who interviewed several old-time settlers, is the source of the 10-ton-
per-year consumption statistic. He also affirms that "the fuel requirement of a family could be satisfied with one
or two days of intensive digging." The winter-mining norm was reversed at the U. S. Government Mine (WIX075)
in Williams County, which operated from 1907 to 1926 under the supervision of the U. S. Bureau of Reclamation.
This mine site provided fuel for electric and steam power pump-irrigation systems at Reclamation’s Williston Project
and Buford-Trenton Project. It ran during the summer and closed for the winter. See Oihus, 16; C. J. Blanchard,
“The Call of the West," National Geographic Magazine 20 (May 1909), 433; MSF, Williams County, 44-47.
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supporting documentary or oral-history evidence, it is impossible to evaluate the accuracy of
this figure. Although the typical wagon mine may have begun as a subsistence operation, a
fair number seem to have developed a commercial character, if only in terms of a local
barter economy. As the United States Geological Survey recognized in the 1920s, it was
virtually impossible to distinguish in a meaningful way between “wagon" and “"commercial”
coal mines anywhere in the United States: "All mines that produce 10,000 tons or more a
year are classed by the Survey as ‘commercial mines,’ but the commercial class also includes
much smaller mines, some of which have an annual output of 1,000 tons or less but produce
year after year and show a fairly continuous existence. "?

An excellent example of the wagon-mine type is the Abraham Youngquist Mine

(MLX019, MLX265) in McLean County. When Scientific American remarked in 1895 that

McLean County was notable for "mines worked by settlers to supply neighborhoods with
fuel," it may have had this mine site in mind. Opened as a pick-and-shovel homestead
operation in 1883, the Youngquist Mine was described in 1911 as "one of the smaller"
commercial mines in the county. In that year, it produced a total of 400 tons, enough to
satisfy the fuel requirements of about forty rural households. The Youngquist Mine
remained in operation until 1941, sometimes yielding as little as 140 tons per year,
sometimes as much as 1,200 tons. Since the price of lignite stayed in the $1.50-to-$2.00/per

ton price range throughout this period, the mine site never made a great deal of money for

® Carlson, 151; F. G. Tryon and Sydney A. Hale, Coal in 1922 (Washington, D.C.: United States Government
Printing Office, 1924), 527. As Carlson points out (152-153), Congress prohibited lignite mining on land
homesteaded after 1917, reserving coal rights for the federal government. The stipulation apparently was not
enforced for subsistence mining.
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its owner. Yet its longevity suggests that it was an economically viable venture.*

Although subsistence-oriented wagon mines comprised the vast majority of lignite
mines in North Dakota during the late nineteenth and early twentieth centuries, purely
commercial ventures garnered most of the public attention. From the very beginning,
commercial coal mining in North Dakota was associated with railroad development. This
connection was common in other Western states as well, for railroads always were interested
in developing cheap sources of coal for their locomotives. Despite the fact that North
Dakota lignite ultimately proved to be a poor engine fuel, railroads continued to play a vital
role in the state’s mining industry. They created a large-scale market for lignite by linking
fuel demand in the more populated eastern half of the state with fuel supply in the less
populated western half.*

During the late nineteenth century, lignite mines opened along the main and branch
lines of the state’s three major carriers: the Northern Pacific Railroad, the Great Northern
Railroad, and the Minneapolis, St. Paul and Sault Ste. Marie Railroad (Soo Line). The
Northern Pacific was particularly important for the industry because it was the first to open
the western part of the state. It also owned a good deal of land in the coal-bearing region.
As part of an agreement to construct a line from Lake Superior to the Puget Sound, the

company received from the federal government in 1864 more than ten million acres in North

% “The Lignite Industry of North Dakota," Scientific American 73 (November 2, 1895): 279; Fifth Biennial

Report of the State Engineer to the Governor of North Dakota for the Years 1911-1912 (Bismarck, 1912), 113; Kjos

and Schreiner, Mine Site Forms, McLean County, 6-7, 9-11, in "Technical Report,” Appendix III. Hereafter, the
Kjos and Schreiner forms will be cited as MSF, county, page(s).

3! For a discussion of the relationship between coal mining and railroading in general, see Priscilla Long, Where
the Sun Never Shines (New York: Paragon House, 1989), 176-191.
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Dakota along the proposed rail corridor. Because of its proximity to the rail line, the ceded
land in the western part of the state quickly became prime location for commercial lignite
mines. With lignite so widespread in the region, the first commercial miners rarely worked

seams located away from trackage. The state’s coal lands, observed Scientific American in

1895, "are worth no more than other lands unless they are contiguous to a railroad. "*

As the Northern Pacific laid tracks westward from Bismarck in 1879, commercial
mining immediately followed. In late 1879, the company sold a main-line site at the town of
Sims in Morton County to Eber H. Bly and Charles W. Thompson, who embarked on the
state’s first successful commercial lignite venture. This transaction prompted the Northern
Pacific management to consider whether future sales of lignite properties were in the
company’s best interests. For its coal lands in the far western states, the railroad had
granted long-term leases to independent miners in exchange for a royalty on all coal mined
from the site. In April 1880, the company adopted the same policy for Dakota Territory,
stipulating that leases would not cover more than ten years or 640 acres. For the privilege of
mining, lessees agreed to produce a minimum amount of coal to be sold only to the Northern
Pacific at a "mutually acceptable price." The railroad’s managers also decided to keep off
the market certain coal lands that they believed might contain higher quality locomotive fuel
than ordinary lignite.*

In addition to setting these policies, the Northern Pacific formed the Northern Pacific

%2 "The Lignite Industry of North Dakota," Scientific American, 279; William S. Bryans, "A History of
Transcontinental Railroads and Coal Mining on the Northern Great Plains to 1920" (Ph.D. diss., University of
Wyoming, 1987), 117-118.

¥ Bryans, 125-126.
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Coal Company in February 1882. This firm, which operated as "an adjunct to the railroad,"
was empowered to “purchase and hold mineral coal lands, to develop and operate coal

mines, and to sell and deal in coal in any or all the several states and territories of the United
States and elsewhere."* It purchased Bly and Thompson’s mine in December 1882,

renamed it the "Baby Mine," and installed $3,000 of new equipment at the site. The
following year, the mine produced 50,000 tons of coal. While some of the lignite was mixed
with bituminous coal and burned in Northern Pacific locomotives, most was sold to
consumers in Mandan, Bismarck, and Jamestown. After the Northern Pacific expanded its
lines into higher grade, bituminous fields in Montana in the mid-1880s, the Baby Mine
curtaiied its production, closing for good in 1887.%

Although the relationship between railroading and commercial mining was intimate, it
was not always cordial. Spur lines were a common source of contention. Since railroads
profited from freight traffic generated by the coal fields, mine operators argued that the
carriers should shoulder the cost of spur-track construction to the workings. The Northern
Pacific, however, contended that "the company was not justified in spending the necessary
money for a spur to reach [a new mine] simply on the basis of promises." "A spur track to
the coal mines," the railroad affirmed, "must be built solely with the idea of the volume of

business that we may do from the mine." In questionable situations, the Northern Pacific

¥ [Illegible signature], Office of Vice President and General Manager, Northern Pacific Railroad Company to
Robert Harris, 9 February 1887, in Special Papers #62, Northern Pacific Railway Company Papers, Minnesota
Historical Society. Hereafter this collection will be cited as NP.

% Bryans, 125-131; Oihus, 4. Between 1882 and 1885, the Northern Pacific Coal Company also operated two
other mines in western North Dakota, one near Medora in Billings County and the other near Lignite in Burke

County.
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expected “"the coal people [to] spend the necessary money for the track, we to reimburse
them from time to time out of the business done."*® The Great Northern probably spoke
for all the North Dakota carriers when it turned down a spur-track request for a mine near
Williston in Williams County in 1914:
Our experience with trackage to serve lignite mines has been rather a trying one. As
you know, we have constructed several spur tracks in the vicinity of Williston to
serve lignite mines and all of these propositions have proved to be failures. For
instance, I recall the L.R. Gibb mine, Thuet Bros. mine and the Bruegger mine[,]

also one or two mines down towards Minot, {every one] of which have proved to be a
failure.?’

Freight rates were an even more volatile subject. Immediately after the division of
Dakota Territory into two states in 1889, the new North Dakota legislature accused the
railroads of hampering lignite development through excessively high freight rates, a
complaint heartily endorsed by mine operators themselves. After investigative hearings
seemed to substantiate the charges, the lawmakers imposed a lower rate schedule of their
own, only to have their action struck down in federal court. In 1893, 1895, and 1903,
renewed legislative attempts at rate control also met with failure. In 1907, the legislature
tried still again, and this time, after extensive litigation, the new rate schedule was enforced
for a brief period. In 1915, however, the United States Supreme Court nullified the

legislature’s victory by ruling that the 1907 schedule deprived the railroads of a reasonable

% Howard Elliott to J. M. Hannaford, 22 September 1908, in President’s File 910, NP.

3 [llegible signature] to J. W. Jackson, 15 April 1914, in File 6766, Great Northern Railway Company
Records, Minnesota Historical Society (hereafter cited as GN). In 1920, the railroads’ general opposition to paying
for spur tracks received legal sanction: "At the conference in Bismarck on June 9th [1920] between representatives
of the railway companies and members of the North Dakota Railroad Commission and various shippers, the
understanding seemed to be clear that the railroads would not be expected to construct spurs to lignite mines except
at the expense of the industry”; E. C. Lindley to R. Budd, 11 June 1920, in File 9448, GN.
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profit.*®

Despite the intense contemporary debate on tht;, subject, the relationship between
North Dakota lignite development and freight rates is unclear. According to the available
statistics, the state’s total commercial lignite tonnage increased in almost every year between
1890 and 1920 (see Figure 10). Between 1910 and 1920, when there is reason to believe
that the statistics are fairly accurate, commercial output more than doubled from 416,580
tons to 878,969 tons. Although it is possible that prevailing freight rates retarded the
industry’s development, they certainly did not set it backwards.

During the late nineteenth and early twentieth centuries, the great preponderance of
North Dakota lignite came from underground mines utilizing the room-and-pillar system of
extraction, the most common underground mining method in American coal fields. In this
method, miners horizontally moved through a coal seam and excavated alternating
rectangular areas, leaving wide blocks of coal in place to support the ceiling. The resulting
grid of “rooms" and "pillars" gave the method its name (see Figure 11). Since pillars might
represent as much as half of the coal in a seam, it was common practice to remove, or
“rob," at least part of the pillars while retreating from that section of the mine. Deprived of
support, the mine ceiling soon collapsed, frequently causing noticeable subsidence, and

sometimes pitting, of the "top-side" surface (see Figures 12 and 13).%

% Richard G. Heinert, "The North Dakota Board of Railroad Commissioners, 1889-1916" (Master’s Thesis,
University of North Dakota, 1974), 35-50, 68-91, 129-131, 165-169; Twenty-First and Twenty-Second Annual
Reports of the Board of Railroad Commissioners of North Dakota (N.p., 1912), 65-67; Twenty-Fifth and Twenty-

Sixth Annual Reportfs] of the North Dakota Board of Railroad Commissioners (Fargo: Walker Bros. and Hardy,

1916), 45-61.

* Our discussion of room-and-pillar mining follows Dix, 4-12; Frank H. Kneeland, Getting Qut the Coal (New
York: McGraw-Hill Book Company, 1926), 55-65. Since pillars often deformed and collapsed over time, surface
subsidence also occurred above mines that did not rob the pillars; see C. Richard Dunrud, "Coal Mine Subsidence -
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By its very geometry, the room-and-pillar method decentralized the underground work
force into small groups laboring in relative isolation from one another. This practice was
highly compatible with a labor-intensive, piece-rate industry that generally feared any form
of collective activity by its workers. But as coal mining became more mechanized and
unionized during the first decades of the twentieth century, mine management in some parts
of the country attempted to centralize men and machinery in a more efficient common work
space. Instead of individual miners at work in separate rooms, a large team attacked a single
coal face in a long narrow chamber. This technique was known as "longwall mining."

Although common in Great Britain, longwall mining never became a significant factor
in American coal fields before World War I1.** In North Dakota, the only longwall
operation that has been identified is the Ingison Mine (WX561) in Ward County. Established
by J. W. Ingison at an undetermined date, this mine site is known to have operated between
1909 and 1911, producing between 400 and 1,200 tons per year with four to five employees.

The State Engineer described the workings as they appeared in 1909:

. . . A different plan is followed than is usually adopted. The room neck is driven in
about a hundred feet and then is widened out to a width of thirty feet, and the work
brought back toward the entry. This is in effect a sort of retreating long wall. The
wall being thirty feet long, with the roadway in the middle and at right angles to it.*!

- Western United States," Geological Society of America Reviews in Engineering Geology 4 (1984), 151-194.

“ M. Albert Evans, "Longwall Mining in the United States,” Steal and Coal 187 (9 August 1963): 258-261;
Long, 40-41.

41 Fourth Biennial Report of the State Engineer, 1909-1910 (Bismarck: Tribune, 1910), 97. See also MSF,
Ward County, 171-172. In presenting statistical data on "system and method of mining," the state’s first two mine
inspection reports use the term "top mining" for four mines in Ward County: Diamond Coal Mine (WDX498), Hart
Coal Mine, Vadneis Coal Mine (WDX504), and Westergaard Coal Mine. Although the State Engineer does not
mention anything unusual about these mine sites in his narrative description of their operation, top mining may refer
to a variant of longwall mining more commonly known as "top slicing." See Fourth Biennial Report, 1909-1910,
67-68; Fifth Biennial Report,77; Albert H. Fay, A Glossary of the Mining and Mineral Industry (Washington,
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Ultimately, the economic advantage of longwall mining lay in its more efficient
concentration of the mining operation.”’ It is doubtful, however, that the technique offered
a significant advantage in North Dakota, where the average underground mine employed
fewer than ten workers. For all practical purposes, such a small work force already was
concentrated by the room-and-pillar method. Longwall mining also had one major economic
drawback for North Dakota miners. Because of the greater work area along the coal face,
longwall mining required more roof timbering than the room-and-pillar method. In treeless

North Dakota, most mine timber was imported from neighboring states, making it "a serious

item of expense."*

Traditionally, the extraction process involved a technique called "undercutting,"
whereby the miner cut a horizontal slit at the bottom of an exposed wall of coal with a pick.
This task, performed by the miner while laying on his side, was perhaps the most difficult
and time-consuming aspect of underground mining. After completing the cut, the miner
drilled a hole in the seam with an auger and inserted explosives. He then detonated the
charge and shoveled the loosened coal into a mine car for transport to the surface.

Since undercutting typically consumed about half of a skilled miner’s time, it is not
surprising that mine owners eagerly sought a cheaper and faster method of extraction. By
the end of the nineteenth century, the favored alternative was "blasting off the solid."

In this method, the miner simply drilled and blasted, without any preparatory undercutting.

D.C.: United States Government Printing Office), 693.

“ John A. Garcia, "Tradition Discarded to Make Possible New Era in Coal-Mine Engineering," Coal Age 31
(27 January 1927): 116-117.

“3 Fourth Biennial Report, 56.

24



Although blasting off the solid tended to shatter the coal into a lower-grade product, it
speeded production and reduced labor costs. The technique was very popular in North
Dakota during the early twentieth century. Of the eighty-one underground mines inspected
by the State Engineer in 1909-1910, at least 77 percent blasted off the solid.*

As elsewhere in the country, the precise layout of North Dakota underground mines
varied with the capital expenditures of the mine owner, the involvement of professional
engineers, the training of the miners, and the character of the coal seam and overburden. In
the early part of the twentieth century, the North Dakota State Engineer reported that rooms
ranged in width from 10 to 25 feet and pillars from 8 to 16 feet, with entries "driven as
narrow as possible to reduce the timbering expense." Very few mines attempted to retrieve
all of the pillar coal; in 1925, the state average for coal-seam extraction was about 60 percent
of the whole. Adequate ventilation seems to have been a constant problem, especially since
many of the smaller mines had only a single entry into the workings. Pumping, however,
was not a major concern, as “there are but few mines which have an excessive amount of
mine water to contend with and many of them are entirely dry."¥
In terms of physical plant, North Dakota underground mine sites varied as greatly as

might be expected for a production spectrum ranging from a few hundred tons to over

100,000 tons per year. Generally speaking, larger operations utilized steam-driven,

“ For an excellent discussion of blasting off the solid, see Long, 134-135. In 1917-1918, the State Engineer
indicated that 89 percent of the state’s 149 licensed underground mines blasted off the solid; see Fourth Biennial
Report, 1908-1910, 74-77; Eighth Biennial Report, 1917-1918, 92-98.

4 Fourth Biennial Report 1909-1910, 56-57; Seventh Annual Report of the Coal Mine Inspection Department
of the State of North Dakota (Bismarck, 1925), 4; Thirteenth Annual Report of the Coal Mine Inspection
Department, State of North Dakota (Bismarck, 1931), 5.
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electrical, or gasoline-powered haulage systems, while smaller ones relied on horsepower and

manpower. After being delivered to the surface, the coal generally passed through some

form of "tipple," an elevated structure that graded and chuted the material into storage bins
or transport vehicles, usually wagons or railroad cars. There was wide technological
variation even among the state’s under-10,000-ton-per-year mine sites. Descriptions from the

State Engineer’s biennial report for 1917-1918 indicate how difficult it is to posit a "typical"

North Dakota lignite operation:

The coal is hoisted through the shaft by a team and cable where it is dumped from the
tipple directly into wagons [Makee Coal Mine (BKX001), Burke County, 891 tons

annual production].

The coal bed is seven feet thick and reached by a short slope, through which the coal
is hauled by means of a steam hoist. An endless chain is used to which the cars are
fastened and hauled to the surface. They are lowered into the mine by means of a
cable and drum. The tipple is provided with a chute having two screens, one inch
and three-eighths of an inch, over which the coal is passed into wagons [Dougherty
Coal Mine (DVX202), Divide County, 11,685 tons annual production].

A horse is used to haul the coal from the mine to the tipple where it is either loaded
into wagons or into a 20 ton storage bin [Big Four Coal Mine (WIX174), Williams
County, 400 tons annual production].

A tipple is provided with two chutes for loading the coal into wagons and small cars.
A three mile narrow gauge track connects the mine with Miller Spur, over which the
coal is hauled by a three ton Plymouth gas locomotive. A tipple is also provided at
the spur for loading the coal into cars [Black Diamond Coal Mine (WIXO088),
Williams County, 8,793 tons annual production].*

Some North Dakota mine sites dispensed with even the most basic operating
equipment. For example, the Sentinel Butte Coal Mine (GVX015), a 1,000-ton-per-year

producer in Golden Valley County between 1914 and 1923, got by without a haulage system

“ Eighth Biennial Report of the State Engineer, 1917-1918 (Bismarck: Tribune Printing Co., 1918), 135, 138,
169. See also MSF, Burke County, 13-16; Divide County, 31-33; Williams County, 76-78, 113-115.
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because customers were expected "to drive into the mine and load at the face."*’ Similarly,
the 1,000-ton Paulson Coal Mine (DUXO039) in Dunn County made do without a tipple: "the
coal is hauled to the surface in sledges with a horse, and shoveled into wagons."*

The state’s major underground mine sites in the early twentieth century included the
the Mouse River Mine near Minot in Ward County, the Smith Dry Coal Company Mine
(WDX488) near Kenmare in Ward County, and the Lehigh Mine (SK0068) near Dickinson in
Stark County.* But none of these compared with the Washburn Lignite Coal Company’s
Wilton Mine No. 1 (BL0030) in northwestern Burleigh County. As the State Engineer

commented in 1910, "The Wilton Coal Mine . . . is the largest and most completely

equipped mine operating in the state. . . . The most up-to-date methods of handling coal are

w50

used in every respect.
Wilton Mine No. 1 was part of a larger land scheme conceived by William D.
Washburn, a wealthy industrialist and former United States Senator from Minnesota. In
1898, Washburn acquired 114,000 acres in Burleigh and McLean counties from the Northern
Pacific Railroad. Although he intended to sell land to homesteaders, he was, as historian
Francis Wold has noted, "very much aware of the lignite and from the beginning planned its
development.” Establishing his own railroad to serve the coal field, Washburn in 1899-1900

laid twenty-five miles of track northward from Bismarck to his newly platted town of Wilton.

47 Seventh Biennial Report of the State Engineer, 1914-1915 (Fargo: Walker Bros and Hardy, 1916), 135;
MSF, Golden Valley, 4-5.

“ Eighth Biennial Report, 141.

4 QOihus, 3-8; MSF, Stark County, 34-36. The locations of the Smith-Kenmare and Mouse River mine sites
have not been identified.

% Fourth Biennial Report of the State Engineer, 87.
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In late summer of 1900, he began excavation of the 50-foot vertical shaft of Wilton Mine
No. 1. Before the end of the year, the mine was producing 50 tons of lignite per day, most
of it shipped via railroad to consumers in Bismarck and Fargo.”

Wilton Mine No. 1 did not introduce mechanized underground mining to North
Dakota. That honor apparently belonged to the Lehigh Mine (SK0068), which in 1896
installed the state’s first undercutting machine, a device that transformed the industry’s most
laborious, highly skilled task into a high-speed, common-labor activity.”> Wilton Mine No.
1, however, did implement mechanized mining on a scale that was unique in the state. By
1910, the mine’s electric generating plant provided power for virtually all of the
undercutting, drilling, hauling, pumping, lighting, and ventilating in the underground
workings. At that time, no other mine site came close to Wilton’s work force of 250 or its
annual production of 140,000 tons.*”

In 1915, the Washburn Lignite Coal Company abandoned its Wilton Mine No. 1,
which had been depleted by sixteen years of intensive mining, and moved to a site about two
miles to the east. The new mine, known as Wilton Mine No. 2 (BL0038), quickly became

the industry leader, surpassing the 300-employee mark and the quarter-million-ton annual-

5t Francis Wold, "The Washburn Lignite Company: A History of Mining at Wilton, North Dakota,” North
Dakota History 43 (Fall 1976): 4-7.

52 Dahlberg, Kjos, and Schreiner, 58. First developed in England in the 1850s, the undercutting machine made
its appearance in the United States in the 1870s. It penetrated the coal face with either cutting blades, a puncher,
or a loop of chain. The Lehigh Mine employed an electric-powered chain cutter manufactured by the Ohio-based
Jeffrey Corporation, one of the leading producers of mining equipment during the late nineteenth and early twentieth
centuries. The chain cutter was preferred by most mine operators because of its superior speed. See Dix, 28-32,

50-51.

33 Fourth Biennial Report, 87; MSF, Burleigh County, 21-23. When the Wilton Mine No. 1 opened in 1900,
mining machines were responsible for producing about 25 percent of American bituminous coal; by 1910, their
share had increased to about 40 percent; see Tryon and Hale, 524; Coal Data: A Reference, 36.
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production level before the end of the decade. In 1920, its annual production equalled about
one-third of the state’s yearly commercial output. The mine supplied fuel for nearly every
state-owned building in North Dakota, as well as many privately-owned mills and power
houses.>

Although some Washburn Company employees had previously worked as miners in
the United States or Europe, a large number were area homesteaders who were new to the
underground trade. For the most part, they saw mining as a cash-paying winter job rather
than a future vocation.”® The Washburn Company itself, however, was interested in
eliminating the seasonal nature of the industry, which lowered return on capital investment
by idling plant facilities for several months a year. In Europe the lignite industry had
enhanced its profitability by developing a lignite brickette, which burned hotter and could be
stored longer than the uncompacted material. In 1903, the Washburn Company considered
purchasing a bricketting plant from Germany, but discovered that the European process was
not completely suitable for North Dakota lignite.*

To help the state’s lignite industry develop a brickette, the North Dakota legislature in
1908 appropriated $30,000 for the creation of a lignite experiment station at Hebron, under
the supervision of Earle Jay Babcock, head of mining engineering at the University of North

Dakota. Within a few years, Babcock had both a small mine and a model bricketting plant

54 North Dakota State Engineer, Seventh Biennial Report, 1915-1916 (Fargo: Walker Brothers & Hardy State
Printers, 1916), 131-132; E. G. Wanner, "North Dakota’s Largest Single Industrial Concern,” North Dakota Good
Roads Magazine 2 (15 April 1922): 12-14; Wold, 12-13; MSF, Burleigh County, 1-4.

5 Wold, 8.

3¢ Elwyn Waller and H. Stanley Renaud, "Lignite Briquets,” Engineering and Mining Journal 82 (October 6,
1906): 637-640; "The Briquette Works," Minneapolis Journal, 10 March 1903; Letter to J. W. Jackson, 15 April

1914, in File 6766, GN.
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in operation. In 1914, Babcock’s work received its first large-scale commercial application
in the new Minot factory of the Northern Briquetting Company. Supplied with lignite by the
company’s own Davis Mine located a few miles northeast in Burlington, the briquetting plant
by 1916 was "turning out from 50 to 70 tons of good briquettes per day of ten hours."”’

In 1917, another briquetting plant opened at the Johnson Fuel Company Mine
(BOX023) in Scranton in Bowman County, but both it and the Northern Briquetting
Company factory shut down in the 1920s. In the long run, neither operation was able to
maintain reliable quality at a competitive price.®® A third attempt at large-scale commercial
briquetting occurred at the Lehigh Mine (SK0069) on the Northern Pacific Railroad near
Dickinson in Stark County. Constructed in 1929, this plant exemplified a recently developed
German method of briquetting known as the Lurgi Process. During its first years, the
Lehigh plant struggled with mechanical difficulties and poor sales. The Northern Pacific
Railroad believed that "the principal obstacle" was "the very limited market for the product
within hauling range of the plant and the difficulty in disposing of by-products at a profit

[Lignite briquettes] have a considerable transportation handicap to overcome in
meeting . . . competition of the raw fuel . . . ." By the late 1930s, however, the Lehigh

plant was processing about 80,000 tons of lignite per year, and it generally managed to

57 Oihus, 23-25; William O. Beck, "Earle Jay Babcock and North Dakota Lignite," North Dakota History 43
(Fall 1976): 4-20; Sixth Biennial Report, 1913-1914, 141; "Briquetted Lignite Coal," Power 43 (21 March 1916):
419-420.

%8 Eighth Biennial Report, 1917-1918, 134; MSF, Bowman County, 9-11; Dahlberg, Kjos, and Schreiner, 138-
139. Inspired by Babcock’s work, a group of investors in 1909 orgamized the Minneapolis-based National
Briquetting Company to manufacture lignite-briquetting machines. Although the company purchased and operated
for several years the Reeder Coal Mine (ADX048) in Adams County and the Smith Dry Coal Mine (WDX488) in
Ward County, it apparently did not establish 2 commercial briquetting plant at either mine site; see "New Industry
Begins,” Minneapolis Journal, 9 June 1909; Sixth Biennial Report, 1913-1914, 145; Eighth Biennial Report, 1917-
1918, 132-133, 166-167;, MSF, Adams County, 25-27; MSF, Ward County, 132-135, 166-167.
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sustain that level until closing in the 1960s.

Since briquetting theoretically made it possible to ship lignite in a usable form to
manufacturing and population centers outside of North Dakota, it initially seemed to
represent the lignite industry’s most promising avenue of development. But mine owners and
operators also explored the alternative of bringing manufacturing directly to the mine site,
thereby eliminating the lignite-shipping problem altogether. In certain cases, brick making
seemed to be an especially suitable venture, since some mines were able to supply both clay
as a raw material and lignite as a fuel. In Ward County alone, at least five mine sites were
reported to be planning, building, or operating brick works before 1920. The state’s most
successful example was probably the Hebron Brick Company Mine (MOX139) in Morton
County, which produced about 250,000 tons of lignite for its brick works between 1909 to
1939.%

The industry that became most closely associated with lignite mining was electric
power. During the early twentieth century, several mines subsidized their own industrial

generating plants by selling surplus power to neighboring communities.®® By the 1920s,

% MSF, Stark County, 41-45. "Vast Lignite Resources of Northwest to be Unlocked by N.D. Lehigh Plant,”
Commercial West (4 August 1925): 111-112; Newell G. Alford and Edward Prostel, "Briquettes from Carbonized

Lignite,” Mining Congress Journal 17 (April 1931): 194-197, 216; R. Dawson Hall, "North Dakota Plant
Carbonizes Lignite at Mine Mouth, " Coal Age 45 (August 1940): 47-48; H. E. Stevens to Chas. A. Pfeiffenberger,
16 July 1931, in President’s File 910, NP.

® The Ward County mines included the Davis Mine of briquetting fame and the Kenmare Brick and Coal Mine
(WDX514); see Dahlberg, Kjos, and Schreiner, 99; MSF, Ward County, 146-148. Wilton Mine No. 1 (BL0030)
in Burleigh County also made bricks for a short period; see Wold, 9. On the Hebron mine site, see Coal Mine
Inspection Department, State of North Dakota Eighth Annual Report, 1926 (N.p., 1926), 38-39; MSF, Morton
County, 135-138.

6 These included Wilton Mines No. 1 (BL0030) and No. 2 (BL0038) in Burleigh County; the Truax Mine
(DVX196) in Divide County; the Aaby Light and Power Company Mine (HTX127) in Hettinger County; the
Bitumina Mine (MLX012) and Garrison Coal Mine (MLX297) in McLean County; the New Salem Mine in Morton
County; and the U. S. Government Mine in Williams County (WIX088). See Dahlberg, Kjos, and Schreiner, 98;
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however, these quasi-commercial, mine-mouth plants had either been absorbed into or
replaced by a regional transmission grid controlled by a public utilities company. Power was
no longer a by-product of mining; it was an important end-product in its own right. In 1923,
for example, the United Public Utilities Company took control of the Knife River Company
Coal Mine (MEX065) in Beulah, Mercer County and improved the mine site with a
commercial power plant. A few years later, the mine site passed to the North Dakota Power
and Light Company, which counted on the Knife River mining operation to fuel its regional
grid. As a company spokesman for the mining-power combine explained in 1932: "In
addition to supplying electric service for 35 towns in southwestern North Dakota, [our
company] furnishes steamheat in the cities of Mandan, Bismarck, and Dickinson. The
electric generating stations, quite naturally, are large consumers of our coal."®

The association between lignite and electricity was even more forcefully demonstrated

in 1928, when the Otter Tail Power Company purchased the state’s most productive coal site

Wold, 6; Wanner, "North Dakota’s Largest Single Industrial Concen," 13; MSF, Divide County, 22-24; MSF,
Hettinger County, 85-86; MSF, McLean County, 5a-5¢, 87-89; MSF, Williams County, 76-78.

% M. C. Blackstun to Charles Donnelly, 9 June 1932, in President’s File 1132-4, NP. See also Beulah, North
Dakota, Golden Anniversary, 1914-1964 (Beulah: Jubilee Book Committee, 1964), 19, 24, 102; MSF, Mercer
County, 34-39. The Beulah mining venture was originally organized as the Beulah Coal Mining Company in 1917;
it was reorganized as the Knife River Coal Mining Company in 1922. From the beginning, the guiding spirit was
Madison M. Mounts, who served as Knife River’s superintendent until after World War II. The Knife River
operation was able to meet the fuel demands of the North Dakota utility network by virtue of extensive
mechanization. By the mid-1920s, several North Dakota mines employed mechanical drills and undercutters, but
Knife River was the state’s only underground operation that installed mechanical loaders at the coal face, replacing
labor-intensive hand-shoveling into cars. This commitment to state-of-the-art technology was truly significant, for
at that time, there were only about fifty underground mines in the entire country that extensively used mechanical
loading at the coal face. Knife River also seems to have been unusual for the state in that it removed all roof and
pitlar coal. In 1926, Knife River for the first time surpassed Wilton Mine No. 2 in annual output, and it remained
the state’s leading underground producer until it was converted to strip mining in the early 1950s. See Coal Mine
Inspection Department, Eighth Annual Report, 1926, 43-44; M. M. Mounts, "Underground Mechanization at Knife
River,” Mechanization 2 (March 1938), 14-17; L. E. Young, "Mechanization of Coal Mines," Mining and

Metallurgy, 9 (August 1928), 355-356.
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up to that time, the Wilton Mine No. 2 (BL0038), in order ensure an adequate fuel supply
for its new 3,000-kw generating plant in nearby Washburn. The largest lignite-burning
facility yet built in North Dakota, the Washburn Plant was a major link in a transmission
system stretching over 200 miles eastward to Otter Tail’s original base in western
Minnesota.® According to statistics compiled by the Federal Power Commission, 20 to 25
percent of North Dakota’s annual, commercial output of lignite was dedicated to electric
power generation by 1941.%

In the same way that the adoption of mine-mouth industry maximized mine-site
utilization, so, too, did the construction of a company town permit more efficient exploitation
of labor. Since coal mines frequently started up in isolated uninhabited regions, a successful
operation required some form of settlement to accommodate a resident work force. In
addition to answering this purely logistical concern, the company town gave mine owners
additional profits from house rents and store sales. The towns also gave management a
powerful tool for policing its work force, since removal from the company payroll meant not
only the loss of a job, but also a home. Few disputed the U.S. Department of Labor’s
conclusion in 1917: "A housed labor supply is a controlled labor supply."®

As Frederick Lynne Ryan noted in the 1930s, "coal mining communities have similar

@ Ralph S. Johnson, The Power People: The Story of Otter Tail Power Company (N.p., n.d.), 21-22; MSF,
Burleigh County, 1-4. In 1930, Otter Tail Power leased the Wilton Mine No. 2 to the Truax-Traer Coal Company.

% C. E. Needham, ed., Minerals Yearbook, 1942 (Washington, D.C.: United States Government Printing
Office, 1943), 904.

¢ Leifur Magnusson, "Employers’ Housing in the United States, " Monthly Labor Review, No. 5 (Washington,
D.C.: United States Government Printing Office, 1917), 879, as quoted in Margaret M. Mulrooney, A Legacy of
Coal: The Coal Company Towns of Southwestern Pennsylvania (Washington, D.C.: Historic American Buildings
Survey/Historic American Engineering Record, National Park Service, U. S. Department of the Interior, 1989),

9.
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social, political, and economic patterns in all coal-producing regions of the United States.
Their prototype is the Pennsylvania coal town."® Recently, architectural historian Margaret
M. Mulrooney has attempted to define the salient physical characteristics of the Pennsylvania
coal town, which came into existence in the mid-nineteenth century. As outlined below, her
findings emphasize the degree of company control over the communities and the rudimentary

quality of their architecture:

1. The town was entirely financed, built, and maintained by one mining
company.
2. The town was laid out in a grid or linear pattern within a 15-minute walk of

the mine entrance.

3. Since mines often had a short lifespan, the town was considered a temporary
settlement and houses were constructed as economically as possible.

4. The most common dwelling type was a standard-plan detached or semi-
detached house, usually arranged in anonymous rows.

5. Architecture reflected the social stratification of the work place: dwellings for
mine management were more elaborate than those for miners.

6. The company store occupied the most prominent location in the town,
with other important public buildings nearby.®’

The Pennsylvania coal-town model seems to have relevance only for the largest
mining operations in North Dakota. Of the nine mine sites that exceeded the 100-employee

level before 1945, seven played host to company coal towns.®® These are also the only

% Frederick Lynne Ryan, The Rehabilitation of Oklahoma Coal Mining Communities (Norman: University
of Oklahoma Press, 1935), 34-37.

¢ Mulrooney, 12-19.

% The two excluded mine sites are in Mercer County: the Knife River Mining Company Coal Mine (MEX065)
near Beulah and the Dakota Colliery Company Mine (MEX0137) near Zap. Both mine sites were within walking
distance of their neighboring town, which apparently had sufficient housing to accommodate the mines’ workers.
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towns of this type that have been identified for the pre-1945 period. The earliest was
Chapin, erected by the Washburn Lignite Coal Company at its Wilton Mine No. 1 (BL0030)
in 1900. It eventually included a schoolhouse, company store, company offices, seventy-
five-bed boarding house, mine manager’s residence, and about thirty miner’s houses. Within
a few years, Chapin apparently had covered its allotted area, for in 1907 the Washburn
Company built another settlement, named Langhorn, to the south of the mine site. When the
company abandoned Wilton Mine No. 1 in 1915, it moved the buildings from Chapin and
Langhorn to its new Wilton Mine No. 2 to form the nucleus of a third company town known
as Macomber. During the 1920s, other company coal towns were founded by the Zap
Colliery Mine Company (MEX455) near Zap in Mercer County, the Steven Brothers Coal
Company (MIL0194) near Garrison in McLean County, and the Truax-Traer Coal Company
near Velva (WDX588) in Ward County and near Kincaid (BKX779) in Burke County.*
Since the vast majority of North Dakota mine sites employed fewer than ten workers

during any given year, it is not surprising that company towns were relatively rare in the

% Wold, 5-10; Kathe L. Lemmerman, Columbus/Noonan Study: The Impact of Coal Development and Decline
on Two North Dakota Communities (Denver: Northern Great Plains Resource Corporation, 1974), 42; A.H. Truax,
"Modem Strip Mining in North Dakota,” Mining Congress Journal 15 (September 1929): 704; "Main Street and
Miner’s Homes," Minot Daily News, 20 October 1927; Dahlberg, Kjos, and Schreiner, 133, 147-149, 183.
Apparently, none of these company towns remain. When their associated mines closed, the town buildings were
sold and removed from the locations. Contemporary observers commonly referred to certain North Dakota
communities as "coal mining towns,” such as Haynes and Reeder in Adams County, Scranton and Bowman in
Bowman County, Columbus and Larson in Burke County, Underwood and Wilton in Burleigh County, Noonan and
Crosby in Divide County, Coalbank and Havelock in Hettinger County, Beulah and Zap in Mercer County, Zenith
and Lehigh in Stark County, and Burlington and Kenmare in Ward County. All of these towns were in the coal
fields, and all benefitted economically from the local mining industry; some even were platted by mining interests.
But none of these appears to have been managed as a private bousing preserve by a mining company. See Oihus,
15, 96-97; Dahlberg, Kjos, and Schreiner, 89-92. .
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state’s lignite industry.” Most mining operations were able to quarter their employees in a
bunkhouse or a few cabins. At many small mines, labor relations probably were as informal
as the living arrangements. Consider, for example, the 1,000-ton-per-year Teuber Mine
(ME142) in Mercer County, which operated with a handful of workers from 1927 to 1942.
As one former employee recalled, terms like "management” and "labor" were highly

relative:

In those days, you know, we just went in there and worked, and there were only one

or two men. One guy was the boss and the other was the helper. If the main boss

wasn’t there, the other guy was the boss. If one guy decided he had to go to town to

celebrate for a few days, the other guy would take over.”

Although labor-management conflicts were noted at North Dakota’s mines as early as
1907, the influence of organized labor was not pronounced until the formation of the state’s
first chapter of the United Mine Workers of American (UMWA) at Wilton Mine No. 2 in
1917. Founded in 1890, UMWA represented mine workers in every coal-producing region
of the United States by this time. As a result of unionization, pay for miners and
maintenance workers at the Wilton mine almost immediately doubled.” The union’s power

became apparent throughout North Dakota during the national coal strike of 1919. Two

years earlier, the country’s lignite and bituminous miners had agreed to freeze their wages

™ The statistic is based on our study sample of 357 mine sites operating between 1908 and 1945. Only 12
percent of the sample employed more than twenty workers in a single year; only 6 percent surpassed the fifty-

employee mark.

" Interview with George Moorman, 12 November 1983, in North Dakota Cultural Resources Survey Form for
32ME142, 1983, in North Dakota State Historical Society.

2 Greenberg, 61-62; Wold, 9, 13-14; "1,500 Lignite Miners Would Go Out November 1 Under Original Order

of United Mine Workers, " Bismarck Tribune, 28 October 1919, p. 1. Coal Age reported two small strikes in 1917,
but did not indicate their location or cause. It only noted that they were "of short duration” and "had no appreciable
effect on production.” See J. W. Bliss, "Activities in Different Coal Producing States in 1917," Coal Age 13 (19

January 1918): 96.
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for the duration of World War I, or until 31 March 1920. But as the war drew to a close,
demand for coal diminished, causing a marked reduction in the average miner’s work week
and income. In response, UMWA called upon the nation’s mine operators to approve a 60-
percent pay increase, a six-hour day, a five-day week, and an end to the double-shift system.
The owners refused, contending that such measures would raise wages 153 percent, cut
production in half, and double prices for consumers. They also noted that the war was not
officially over and therefore the miners were still bound by the 1917 agreement. UMWA
called a strike for 1 November 1919.7

Although union miners and mine operators in North Dakota had a separate contract
from the rest of the nation, the local UMWA leadership announced that its membership
would strike in solidarity.” North Dakotans were well aware that this action portended
disaster. In 1919, UMWA represented about 1,500 workers in the state’s lignite industry.
As one labor official noted, "Every mine of any consequence but one in North Dakota is
organized. The Mine Workers in this state control about seventy percent of the total
production.” Winter was coming, and North Dakota needed lignite to heat its homes. To
ward off the strike, North Dakota Governor Lynn J. Frazier met with UMWA District

President Henry Drennan, who agreed to keep the mines open in exchange for a 60-per cent

7 Oihus, 20-21; see also "The Criminal Coal Strike," Railway Review 65 (8 November 1919): 693-694.

™ Qur discussion of the 1919 strike follows Nancy Hesseltine Balazadeh, "The Process of Power and the
Relative Autonomy of the State: Nonpartisan League in North Dakota, 1915-1922," (Ph.D. diss., Southemn Illinois
University, 1988), 197-279. See also "1,500 Lignite Miners Would Go Out on November 1 Under Original Order
of United Mine Workers," 1; "Miners Quit as Winter Tightens Grip in State,” Bismarck Tribune, 8 November
1919, pp. 1,3; "Washburn Lignite Co. Gives Up Property Under Protest; Claims Frazier’s Actions to be Unlawful,"
Bismarck Tribune, 13 November 1919, pp. 1, 4; "Frazier Today in Possession of State Mines, " Bismarck Tribune,
15 November 1919, pp. 1, 4; "Martial Law’s Reign in State Virtually Ends,” Bismarck Tribune, 23 December

1919, p. 1.
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pay raise, which would be donated to striking miners in Montana. The Governor also
promised that no lignite would be shipped out of North Dakota, where it might be used to
break the strike in other districts. North Dakota operators, however, refused to accept the
agreement, causing the union to walk out on 7 November 1919. Five days later, Governor
Frazier declared martial law and reopened the mines under state supervision. The strike
ended in December, when the state’s miners accepted a 14-percent pay increase, anticipating
by a few weeks a similar settlement on the national level.”

Labor strife returned to North Dakota in 1922. In the spring of that year, UMWA
called a national walkout that matched the 1919 strike in intensity and far exceeded it in
duration. Despite its disruption of local production, the 1922 strike stimulated the state’s
lignite industry. In the North Dakota coal fields, the labor disturbance lasted on the average
about two months, but nationally it went on for more than twice that long.”® Before the
post-war labor disputes, North Dakota had relied on out-of-state fuel -- primarily Eastern
bituminous and anthracite -- for slightly more than half of the annual coal tonnage it
consumed. In 1922, however, the prolonged strike so effectively shut off the Eastern supply
that many consumers switched to lignite, and a goodly number did not go back. Reflecting
the impact of the 1922 strike, the state’s annual commercial production of lignite increased
by 60 percent from 1921 to 1923. By 1929, annual production was up more than 100

percent from the 1921 level (see Figure 10). At the same, the state’s reliance on out-of-state

S The state’s miners had achieved other gains earlier in the year, when the state legislature passed the North
Dakota State Coal Mining Act, establishing the eight-hour work day and prohibiting the employment of those under
sixteen years of age; see Othus, 17-18.

" David J. McDonald and Edward A. Lynch, Coal and Unionism: A History of the American Coal Miners’
Unions (N.p.: Lyndald Books, 1939), 156-158; Tryon and Hale, 517-519, Plate V.
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coal plummeted. In 1929, only 28 percent of the coal consumed in North Dakota originated
in other states -- about a 50-percent drop since the beginning of the decade.” In assessing
the effect of the 1922 strike, North Dakota mine operator A. H. Truax remarked in 1929:

North Dakota retailers suddenly accepted lignite as their own . . . . Not all of the

territory won during the strike was retained. Governing freight rates set up a line

beyond which this low heat fuel may not be economically shipped. However, almost
overnight the field of lignite consumption was more than doubled . . . . Since the
time of the strike, the industry moved steadily forward.”

According to Truax, the North Dakota lignite industry was able to meet the increased
demand of the 1920s because of the emergence of large-scale, power-shovel strip mining.
Invented in 1839, the steam shovel made its American coal-mining debut in the bituminous
fields near Pittsburgh, Kansas, in 1877; soon afterward, it found favor among anthracite

owners in Pennsylvania.” Capable of rotating its dipper through only a small arc, the

nineteenth-century power shovel had limited range and maneuverability; it was most suitable

T According to federal statistics, North Dakota in 1918 consumed 1,509,407 tons of coal, "of which 45.8
percent was lignite, 43.4 percent originating at the lake docks [ie., Eastern coal shipped through the Great Lakes])
and the remainder having origin in Illinois, Montana, Wyoming, and Canada.” The federal authorities calculated
the state’s lignite consumption as 85 percent of total commercial production; the remaining 15 percent represented
the annual lignite tonnage shipped out of the state. In 1925, North Dakota state authorities acknowledged that there
were no reliable coal consumption statistics since 1918, but they estimated that "today probably more than 50
percent of the fuel used in the State is lignite.” They accepted the earlier federal statistic for in-state lignite use:
"Conservative estimates show that fully 85 percent of all lignite produced in North Dakota is consumed within the
state.” See Board of Railroad Commissioners, Case No. 1944, 2-3 November 1925, 264-265, in State Archives,
State Historical Society of North Dakota. In the late 1920s, the North Dakota Public Service Commission began
compiling annual statistics on total tons of anthracite and bituminous coal carried into the state as a terminal load.
These figures show that imported coal tonnage declined from 639,627 in 1929, to 368,477 in 1935, to 271,689 in
1939. Over this same period, the state’s reliance on out-of-state coal, on a tonnage basis, dropped from 28 percent
of total consumption in 1929, to 19 percent in 1935, to 13 percent in 1939 (these percentages also reflect a 15-
percent correction for lignite "exports”). See North Dakota Public Service Commission, Annual Reports of
Railroads, 1929-1939 in State Archives.

® Truax, 674-675.
® On the early use of power shovels in coal mining, see the following articles in Coal Age: E. C. Drum,

"Economy of Mining Coal by Stripping, " 12 (22 December 1917), 1055-1056; Grant Holmes, "Early Coal Stripping
Full of Heartbreak,"” 25 (29 May, 15 June 1924), 797-800, 835; "Stripping," 41 (October 1936): 412-413.
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for coal fields with less than 15 feet of overburden. In such areas, mine operators often
found it more economical to use simple plow-and-scraper excavation, which, except for its
larger commercial scale, was essentially the same technique employed in homestead strip
mining:
The usual method of exposing the coal was in long pits; first an oblong section along
one edge of the field was plowed up, and then the scrapers took off the loose dirt.
The piece was plowed again. Thus by alternate plowing and scraping, the bed was

finally reached; the overburden being piled in a long mound overlooking the pit.
Teams and wagons hauled out the coal during the winter, and the next summer a new

block parallel to that just taken out, was stripped, the waste being dumped into the
abandoned cut.*

Large-scale mechanized strip mining did not attract the serious attention of American
coal-field operators until after 1911, when both the Marion Steam Shovel Company of
Marion, Ohio, and the Bucyrus Steam Shovel Company of South Milwaukee, Wisconsin, put
on the market a heavy-duty, fully-revolving power shovel capable of removing up to 50 feet
of overburden. Like their nineteenth-century predecessors, these first units were mounted on
railroad tracks, but equipment manufacturers soon offered increased mobility in the form of
"walking" models, based on caterpillar-tread combat vehicles developed during World War 1.
Strip miners finally had a durable and maneuverable excavating machine that seemed to offer

a competitive edge over room-and-pillar underground mining. In 1917, an advocate for strip

mining listed the technique’s new-found advantages: "All coal deposits recovered . . . no
underground ventilation or drainage system . . . no accidents from falling roof . . . no mules
% Holmes, 797.
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. . no artificial lighting system unless the pit works at night . . . no miners . . . .**!

Although the North Dakota State Engineer reported the occasional use of steam
shovels in stripping operations between 1910 and 1919, mechanized strip mining did not
come into its own until the next decade.®> The 1920s saw the opening of five large-scale
stripping operations, whose combined output by the end of World War II represented about
30 percent of all commercial lignite mined in North Dakota between 1908 and 1945.%

The acknowledged leaders in North Dakota strip mining were the brothers A. H. and
E. M. Truax. The pair had been involved with lignite mining since at least 1902, when they
opened an underground mine site (DV196) in Divide County. In 1918, they shut down their
Truax Coal Mine and relocated to Burke County. During the national coal strike of 1922,
the Truax brothers correctly saw that “the demand [for lignite] was coming and it was time
to expand to meet the expected business." They immediately invested in the state’s first
large stripping shovel, a 175-B Bucyrus model capable of moving three-and-one-half cubic

feet of fill with each cut. Since UMWA had not organized the North Dakota strip mines, the

8 E. C. Drum, 1056. On the development of the early twentieth-century stripper, see Harold Barger and Sam
H. Schurr, The Mining Industries, 1899-1939 (New York: National Bureau of Economic Research, Inc., 1944),
138-140; John Timmons, "A New Method of Mining Coal," Scientific American Supplement 81 (1 January 1916),
12; "A Half Century in Stripping and the Next Ten Years," Coal Age 66 (October 1961), 180-182; R. H.
Sherwood, "The Development of Strip Mining, " Mining Congress Journal 31 (November 1945): 31-34; Holmes,
835-839.

82 The strip mine sites, with recorded dates of power-shovel mechanization, are as follows: Anderson Mine,
1910, Burke County; Sunlight Coal Mine, 1917, Burke County; Leff Mine (ADX049), 1918, Adams County;
Johnson Fuel Company Coal Mine (BOX023), 1918, Bowman County; Crockett and Company Coal Mine
(BK0927), 1919, Burke County. See Oihus, 110-113.

8 These mine sites, with dates of opening, are Truax Coal Company Mine (BK927), 1922, Burke County;
Steven Brothers Coal Mine (ML0194), 1922, McLean County; Zap Colliery Mine Company (MEX455), 1922,
Mercer County; Truax-Traer Coal Company Kincaid Mine (BK779), 1927, Burke County; Truax-Traer Coal
Company Velva Mine (WDX588), 1927, Ward County. See the following MSF: Burke County, 6d-6f, 6g-6j;
McLean County, 90-92; Mercer County, 48-53; Stark County, 41-45; Ward County, 1-4.

41



Truax Company lost no time in getting the new machine into production at their mine site
near Kincaid (BKX927).%

From the beginning, the Truax operation relied on "area stripping,” a technique that
was to dominate American strip mining until well after World War II. Briefly, area
stripping involved the sequential digging of parallel or concentric trenches by a large power
shovel to expose the lignite, which was then removed by smaller shovels and loaded onto
cars for processing at the tipple outside the pit. As the large shovel dug its way forward, it
side-casted the overburden into the lignite-depleted trench of the previous cut, creating
distinctive ridges of cone-shaped spoil piles. The dimensions of the cut and waste banks
usually reflected the capacities of the individual stripping machine. A typical stripper, for
example, was able to "excavate only to half its normal working radius; if it undertakes more,
there is excessive loss of stacking space in the wider valleys between the waste-cone ridges."
By the 1930s, the average large shovel was capable of stacking overburden to a height of 50
feet, but 40 feet was more often the rule, since the additional reach created “strains making
for high maintenance charges that do not justify constant working at these heights."*’

Shortly after opening, the Truax stripping operation was documented in some detail
by the national engineering press:

The heavy artillery of the mine consists of a 175-B Bucyrus revolving shovel which
carries a 3-1/2-cubic-yard dipper and a 75-foot-boom. This machine is used to strip
the overburden from the lignite deposit . . . . The 175-B is followed by a 35-B
Bucyrus revolving shovel on caterpillars with a 1-1/2-yard dipper, a 30-foot boom and
a 19-foot handle, which digs the coal which the 175-B has uncovered. The big shovel

8 Truax, 674.

8 A. T. Shurick and F. E. Toenniges, "Coal-Mine Stripping Practice with Giant Power Shovels," Engineers
News-Record 108 (5 May 1932): 647.
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casts the overburden into the pit from which the smaller shovel has taken the coal on
the previous cut. The 175-B as a rule works one 12-hour shift . . . . The 35-B
shovel operates a 10-hour shift and handles an average of 1200 tons in this period
when operating steadily.

The lignite is loaded into three-ton, home-built side-dump cars. The company has 40
of these cares, which as a rule are made up into four 8-car trains . . . handled by
three 14-ton locomotives . . . . The haul to the tipple varies between 800 feet and
3/4 of a mile. At the tipple the lignite is dumped into a shaking screen which extracts
the lump [coal], this passes off the screen into an Ottumwa box car loader. The
screenings are re-screened from 1/4 inch to 1 inch. This is elevated 30 feet, where it
is put through a roller screen, the dust being carried to the waste bank by a conveyor,
and the nut [coal] through spouts to box cars below. Two men on the tipple can
handle 1200 tons in ten hours.%

In December 1926, the Truax brothers joined forces with Chicago businessman Glen
W. Traer, who owned bituminous mines in Illinois and Iowa. Incorporating in Delaware as
the Truax-Traer Coal Company, the venture in 1927 opened a new strip mine (WDX588)
near Velva in Ward County, and expanded the Truax’s previous operation in Burke County
by acquiring a nearby strip mine known as the Whittier-Crockett Coal Company Mine
(BKX926). The enlarged mine site operated as the Truax-Traer Coal Company Kincaid
Mine (BK779). In 1930, Truax-Traer continued its expansion by leasing the former Wilton
Mine No. 2 from the Otter Tail Power Company and converting it into a strip mine. During
the 1930s, the three Truax-Traer mine sites contributed about one-third of the state’s total

commercial lignite tonnage for the decade.®’

8 "Mining Lignite in North Dakota," Excavating Engineer 17 (March 1923): 83-86.

8 Qihus, 45-47; Johnson, The Power People, 22; Moody’s Manua) of Investments, American _and Foreign
Industrial Securities (New York: Moody’s Investors Service, 1935), 1551-1552; MSF, Burke County, 6a-6¢, 6d-6f,
6g-6j; MSF, Burleigh County, 1-4; MSF, Ward County, 1-4. In 1930, Truax-Traer Coal Company reorganized
its North Dakota mining properties as Truax-Traer Lignite Coal Company. For an oral-history description of the
Kincaid operation by a former employee, see Larry Sprunk, "Howard E. and Francis Winzenburg," North Dakota
History 44 (Fall 1977): 11-15. On the Velva mine, see "Mammoth Electrical Shovel Strips Earth Exposing Coal
Veins," Minot Daily News, 20 October 1927, p. 13; R. Dawson Hall, "Strip Shovels Invade Dakota Lignite Field, "
Coal Age 34 (February 1929): 99-101; "The Velva Mine," Mining Congress Journal 31 (October 1945): 30-34.
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Statistics are not readily available to compute the profitability or efficiency of strip
mining versus underground mining in North Dakota. There is no question, however, that
after 1920 strip mining increasingly claimed a greater percentage of the state’s commercial
lignite output, far outpacing the national average. From a mere 13 percent of total annual
production in 1921, North Dakota strip mining steeply accelerated its output, claiming 48
percent in 1930 and reaching 87 percent in 1950. During this same period, strip mining
steadily expanded its role in national bituminous as well, but its share of total output was still
only 24 percent nation-wide in 1950 (see Figure 14).

Although underground mining lost ground to strip mining in terms of total North
Dakota lignite production, underground workings did not relinquish their numerical
superiority. In the 1940s, as well as in preceding decades, underground mining claimed the
majority of all new mine starts in North Dakota (see Figure 15). As pointed out earlier (see
Figure 9), the vast majority of new mines during 1908-1945 were in the under-10,000-ton-
per year production category, and here, too, underground mines retained their numerical
edge in every decade (see Figure 16). The technology of these small workings is largely
unrecorded, but oral-history evidence indicates that some at least were virtually
indistinguishable from early twentieth-century underground operations. For example, at the
Standard Coal Mine (WI062) in Williams County, which averaged about 2,500 tons per year
during the 1940s, "hand-operated drills were used for placing the black powder into the coal
seam . . . . After the coal was loosened by blasting, it was hand-loaded into small coal cars

and transported out of the mine . . . by a mule along narrow-gauge steel track."®

8 Interview with Elmer Tofte, 6 October 1982, in North Dakota Cultural Resources Survey Form for 32W162.
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Conditions at the Teuber Mine (ME142), a 1,500-ton producer in Mercer County in 1944,

were equally labor-intensive:

The coal cars, which ran on narrow-gauge steel tracks, were loaded and pushed by

hand to the shaft, where a steam-powered cable hoist raised them to the level of the

tipple. With the exception of the steam-powered hoist, all work in the Teuber Mine
was done by hand. [As a former employee recalled,] "There was all that hand work
at the Teuber Mine. There wasn’t a machine of any kind . . . . We didn’t have
electricity. We did everything by carbide lights and hand tools."*

In 1943, the federal Bureau of the Census published a housing survey for 1940 that
sheds considerable light on the importance of lignite to North Dakota. During the census
year, the state contained approximately 150,000 occupied dwelling units with heating
equipment. Eighty-five percent of these units reported heating with coal.*® Since North
Dakota lignite accounted for about 80 percent of all coal tonnage consumed in the state
during the five-year period preceding the census, it seems clear that lignite furnished much of
the state’s heating fuel.”® For a more precise estimate of lignite’s contribution, it is possible
to compare, on a BTU basis, the state’s consumption of various heating fuels for the period

1935 to 1939. As Figure 17 reveals, lignite during this period supplied about 64 percent of

the total BTU value, far surpassing any other fuel.”

¥ Interview with George Moorman, 12 November 1983, in North Dakota Cultural Resources Survey Form for
32ME142.

% U. S. Bureau of the Census, Housing, Volume II. Sixteenth Census of the United States: 1940 (Washington,
D.C.: United States Government Printing Office, 1943), 524.

9 See footnote 77.

52 The table in Figure 17 is based on state and federal statistics for 1935, 1937, and 1939 for the following:
North Dakota’s annual lignite production; annual importation of anthracite and bituminous coal; and annual sales
of fuel oil and natural gas. See Report of Coal Mine Inspection Department, State of North Dakota, Thirtieth
Annual Report, 1948, 9; North Dakota Public Service Commission, Annual Reports of Railroads, 1935, 1937, 1939;
H. D. Keiser, ed., Minerals Yearbook, 1940 (Washington, D.C.: United States Government Printing Office, 1941),
1005, 1053. Based on assumptions explained in footnote 77, annual North Dakota consumption of lignite was
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Lignite’s importance as a heating fuel probably was greatest in the western counties
where it was mined. Although there are no statistics on the comparative consumption of
various fuels within individual counties, state records do offer a clue to local lignite use. In
the early 1920s, state authorities began categorizing lignite mine-site production as to
whether the material was sold locally or shipped out of the region. If lignite were the
dominant fuel in the mining region, we might expect state statistics for "local trade" in the
different counties to vary according to their population. For example, if, all other things
being equal, County A had twice the population of County B, its lignite consumption should
be roughly twice as much, and therefore its production for local sale should be twice as
much. \To test this hypothesis, we computed an average population statistic, based on federal
census data for 1920, 1930, and 1940, for each of the state’s twenty-one counties involved in
commercial lignite production. We then analyzed our database of 357 mine sites to compute
the total local production of each county during the approximate period 1920 to 1945.
Finally, we compared the population-production relationships for all the counties. Figure 18
shows the results. If there were a perfect positive correlation between the two sets of
statistics, all of the circles (each representing a county) would be located on the diagonal

line, and the coefficient of correlation for the entire exercise would be equal to 1.00.

Although only four circles fall directly on the line, the majority are quite close, yielding an

calculated at 85 percent of the state’s total annual production. The comparative heating values of the various fuels
were based on the following: lignite, 6,500 BTU per pound; anthracite, 13,600 BTU per pound; bituminous,
13,100 BTU per pound; fuel oil, 6,000,000 BTU per barrel; natural gas, 1,075 BTU per cubic foot; see Minerals
Yearbook, 1940, 777; Lavine, Lignite Occurrence and Properties, 26.
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overall coefficient of correlation of 0.80.%

The evidence in Figure 18 suggests that the state’s production statistics for local
lignite trade are useful indicators of local lignite consumption. This relationship underscores
the historical importance of small commercial mine sites in western North Dakota. Although
large commercial mine sites produced the great bulk of North Dakota lignite, they shipped
almost all of it out of the western half of the state. Consider, for example, the state’s nine
top-producing mine sites before 1945 (see Figure 8). As noted earlier, these mines sites
were responsible for 62 percent of the state’s total commercial lignite tonnage between 1908
and 1945. But they sold only 5 percent of this amount to the local market, and these sales
represented only 5 percent of the state’s total recorded local-trade production before 1945.

In contrast, the state’s small wagon mines were strongly oriented to local consumers.
According to our database sample, the typical under-10,000-ton-per-year mine locally
marketed at least 40 percent of its output. Although the production of an individual wagon
mine was minuscule from a statewide perspective, these small operators as a group
dominated the lignite market in the western half of the state. Large producers simply could
not compete with their lower overhead and profit margins. The Knife River Coal Mining

Company, the state’s largest underground mining outfit, summed up the situation in 1932:

% In 1928, the State Mine Inspector noted that "lignite is now used almost exclusively for domestic heating and
for large power and steam plants”; Tenth Annual Report, 1928, 11. Lignite production for mine-mouth generating
plants apparently was not included under "local production” if it was shipped to the plant by rail; at least, this seems
to be the case for the Wilton Mine No. 2, which railroaded large amounts of lignite to the nearby Washburn Power
Plant during the 1930s, but annually reported only a few thousand tons of local production; see MSF, Burleigh
County, 1-4. If mining for industrial use were included under local production, it might explain why some counties
represented in Figure 18 appear to have disproportionately high production statistics in relation to their populations.
As a general rule, the data on which the graph is based under-reports lignite production for local domestic heating.
As pointed out earlier in the text, our database does not include all known commercial mine sites. Nor did the
state’s reporting of local production include the numerous subsistence mines that were not licensed for commercial

operation.
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The territory west of the Missouri River is practically all underlaid with lignite
deposits. The towns in this territory are supplied with lignite in practically every
instance by operators doing business on a small scale and trucking the fuel into the
communities. We have not attempted to market our coal, or compete with the small

operators west of Mandan.*

North Dakota’s commercial wagon mines survived only as long as the local market
valued lignite as a heating fuel. After World War II, North Dakotans increasingly turned to
cleaner-burning fuel oil and natural gas. Although 55 percent of the state’s households still
relied on coal for heat in 1950, the number sharply declined to 23 percent in 1960. During
this same period, the number of operating lignite mines decreased from 102 to 47. After
1960, the story of North Dakota lignite mining is largely told by the electric power industry,
which would come to consume over 90 percent of the state’s annual lignite output, supplied
by a dozen or so mammoth stripping operations in the vicinity of mega-kilowat generating

plants.”® As for the wagon mines of an earlier era, what historian Alvar W. Carlson wrote

in 1972 remains true today:

Some of the abandoned strip mines or open pit diggings of the early settlers are still
visible on the rural landscape. Many mines have grown over with vegetation making
it difficult to causally determine whether the depressions along rivers or in fields are
man-made. Those along rivers look like natural washouts while those in fields
resemble prairie gullies. The cave-ins of the commercial underground mines are
more easily detectable . . . . The sod houses are gone, but the lignite digings remain
as permanet scars upon the rural landscape. They are reminders of the importance of
lignite in enabling this region of the Great Plains to be settled with less hardship.®®

% M. C. Blackstun to Charles Donnelly, 9 June 1932, in President’s File 1132-4, NP.
% Dahlberg, Kjos, and Schreiner, 170-179.

% Carlson, 152.
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PROPERTY TYPES”

This discussion of property types is based primarily on the documentary sources cited
in the preceding historical narrative.”® In addition, it draws on a collection of several
hundred unpublished mine maps, dating from about 1920 to 1970, in the State Historical
Society of North Dakota. These maps apparently were submitted to state authorities by mine
operators as part of the licensing procedure for commercial lignite mines. Although the
maps focus on underground workings and stripping pits, many identify surface features, such

as roads, trackage, buildings, and machinery.”® Along with published reports of state mine

7 This section assumes familiarity with National Park Service guidelines for evaluating the eligibility of cultural
resources for listing in the National Register of Historic Places; see National Register Bulletin 15: How to Apply
the National Register Criteria for Evaluation (U. S. Department of the Interior, National Park Service, Interagency
Resources Division, n.d.); National Register Bulletin 16A: How to Complete the National Register Registration
Form (U. S. Department of the Interior, National Park Service, Interagency Resources Division, 1991); National
Register Bulletin 16B: How to Complete the National Register Multiple Property Documentation Form (U. S.
Department of the Interior, National Park Service, Interagency Resources Division, 1991).

% We also greatly benefitted from the work of previous historians who have attempted to formulate guidelines
for the National Register evaluation of mining resources elsewhere in the nation. Before beginning our own
research on North Dakota coal mining, we discussed the project with the National Register staff of the National Park
Service, as well as with the cultural resource management staffs of the State Historic Preservation Offices in the
twenty-three other states that were listed as having significant coal production by the U. S. Coal Commission in the
early 1920s. As a result of these queries, we obtained the following useful studies: Michael E. Workman,
"Historical Context for the [West Virginia] Coal Heritage Survey,"” Draft prepared for the West Virginia Division
of Culture and History, 19 June 1991; James B. Jones, Jr., "The Development of Coal Mining on Tennessee’s
Cumberland Plateau, 1880-1930," Prepared for the Comprehensive Cultural Resource Management Section,
Tennessee Historical Commission, 30 October 1987; Steven Mehls, "Coal Mining, 1870-1930, " Colorado Mountains
Historic Context (Denver: Office of Archaeology and Historic Preservation, Colorado Historical Society, 1984),
45-51; Oklahoma Historic Preservation Survey, Department of History, Oklahoma State University, "Historic
Context and Predictive Model Document: Architectural/Historic Intensive Level Survey of Coal Mining Related
Resources of Pittsburgh County [Oklahoma],” Prepared for the State Historic Preservation Office, Oklahoma
Historical Society, 30 June 1990; "South Dakota Mining Resources Historic Context,” (N.p., n.d.); Bruce J. Noble,
Jr., "Evaluating Historic Mining Resources,” CRM Bulletin 12 (2 November 1989): 1-4; Bruce J. Nobel, Jr. and
Bob Spude, "National Register Bulletin 42: Evaluating and Nominating Historic Mining Sites,” An unpublished
draft prepared for the U. S. Department of the Interior, National Park Service, Interagency Resources Division,

September 1991.

% Workman’s Compensation Bureau, Series 505 Coal Mine Maps, in State Archives and Historical Research
Library, State Historical Society of North Dakota. The maps are filed by counties, but not all lignite-producing
counties are represented.
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inspectors, this cartographic collection is the best source of information concerning historic
property types at North Dakota lignite mines.

No one has yet conducted a systematic survey of lignite-associated properties in North
Dakota for purposes of National Register evaluation. In 1981, however, the AML conducted
a field investigation of over six hundred mine locations in twenty-one counties to assess
environmental hazard. When the AML survey work is combined with other survey data
gathered by the SHPO since the late 1970s, the total number of inspected mine locations is
about 650. Of this group, only about 4 percent were reported to contain standing structures
of any description. Since this data indicates a very high attrition rate for historic mine
features, surviving property types should be treated with generosity in the National Register
evaluation of their physical integrity.'®

Based on research findings to date, it seems reasonable to evaluate the North Dakota

10 Hapdwritten survey forms for the AML study are in the AML Office, State Capitol, Bismarck. Since 1976
about fifty AML sites have also been surveyed by archaeologists or historians involved in cultural resources studies
sponsored or mandated by the North Dakota State Historic Preservation Office (SHPO). For the most part, the two
sets of survey data agree in their general descriptions of surviving buildings and structures. Analysis of the AML
and SHPO data reveals that the most commonly reported surface works were: tipple (8), house (4), shack (4),
power shovel (3), powder magazine (2), and scale house (2). It is probable that several of these structures have been
removed as part of federally-funded mine-reclamation activities, which were generally the reason for SHPO’s
involvement in the survey work. Consequently, the attrition rate for surface works may be even higher than the
4-percent survival rate mentioned in the text.

National Park Service historians Bruce J. Noble, Jr. and Bob Spude have noted that historic mine structures
are rare throughout the nation. They attribute this scarcity to the "transient nature” of most mining operations,
which encouraged the construction of inexpensive, temporary facilities that quickly succumbed to the elements and
vandalism. Noble and Spude also point out that a single mine site often experienced changes in technology, which,
especially in recent decades, tended to alter or obliterate the physical remains of previous activity; see Noble and
Spude, "National Register Bulletin 42: Evaluating and Nominating Historic Mining Sites," 2. Production histories
for the 357 mine sites in our database support these claims about the general mutability of mining operations.
Before 1945, the state’s lignite mine sites remained in production, on the average, for only about twelve years, with
one-third lasting less than six years. In addition, at least one-quarter of the mine sites altered their basic mode of
operation, switching from one type of underground entry to another (e.g., from dnft to shaft) or from underground
mining to strip mining, or vice versa. But perhaps most important of all, almost 80 percent of the mine sites
terminated production before 1945. At the very least, this means that most of the state’s historic lignite-related
resources have been in an abandoned state for nearly half a century. These statistics would seem to predict a high
attrition rate for mine-site construction and equipment.
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lignite industry before 1945 in terms of two main property types: Mine Workings, and
Surface Works and Related Construction.  All lignite-producing sites contained mine
workings, but not all contained surface works. Usually, however, both property types co-

existed at a mining location.

Mine Workings
Description of Mine Workings

Mine workings were the heart of the state’s lignite industry: it was here that the
production process started. In the workings, miners extracted the lignite from the
earth and prepared it for delivery to the surface, usually by shoveling it into track-
mounted mine cars. The mine cars were delivered to the surface in a variety of
ways, including engine-driven cable systems, self-propelled locomotives, animal
haulage, and hand-pushing of carts by the miners themselves. There were two
principal varieties of workings: underground and strip. A single mining operation
might contain both varieties, either simultaneously or sequentially.

Underground Workings

Underground workings are categorized by the nature of their entry into the
earth. There are three main types: drift, shaft, and slope. In a drift mine, the
entry penetrates the coal seam by burrowing horizontally into a hillside, cliff,
or outcropping. In a shaft mine, the entry tunnel descends vertically into the
earth to reach the coal. Finally, in a slope mine, as the name implies, the
angle of entry is somewhere between the vertical and horizontal.

Although shaft mines became rare in North Dakota after 1940, all three types
of entry played an important historic role in the development of the state’s
lignite industry (see Figure 15). In absolute numbers, however, slope mines
seem to have been the most common; they account for about half of the 357
underground mines in our database. Drift mines are next numerous with about
40 percent of the database total, while shaft mines account for the remaining
10 percent. Underground workings often contained different types of entries,
as well as different numbers of each type. North Dakota’s underground lignite
workings generally employed some variant of the “room-and-pillar" system of
mining, the most common method throughout the American coal fields. In
this method, miners horizontally moved through a coal seam and excavated
alternating rectangular areas, leaving wide blocks of coal in place to support
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the ceiling. The resulting grid of “"rooms" and "pillars" gave the method its
name (see Figure 11). Typically, North Dakota miners extracted the coal by
“blasting off the solid," without preparatory undercutting. They then shoveled
the loosened coal into track-mounted cars for transport to the surface. Since
pillars might represent as much as half of the coal in a seam, it was common
practice to remove, or "rob," at least part of the pillars while retreating from
that section of the mine. Deprived of support, the mine ceiling soon
collapsed, frequently causing noticeable subsidence, and sometimes pitting, of
the "top-side" surface (see Figures 12 and 13).

Strip Workings

A strip workings is a surface excavation from which overburden and lignite
have been extracted. While the lignite is removed from the site, the
overburden almost always remains in some form of "spoil pile." According to
our database sample, strip mines represented about one-quarter of the state’s
mines during the period 1908 to 1945. Before the power-shovel era, stripping
operations depended on plows, scrapers, picks, and shovels, assisted by a
liberal use of dynamite. Pits tended to be rectangular and shallow, with
overburden excavation rarely exceeding 15 feet in depth. Spoil piles tended to
be low, mounded, and scattered. When North Dakota mine operators took up
the power shovel after World War I, they generally adopted a mining system
known as "area stripping."” Briefly, area stripping involved the sequential
digging of parallel or concentric trenches by a large power shovel or drag line
to expose the lignite, which was then removed by smaller shovels and loaded
onto tram cars or conveyors for processing at the tipple outside the pit. As the
large shovel dug its way forward, it deposited overburden from the present cut
into the lignite-depleted trench of the previous cut. Since the overburden took
up more volume as a spoil pile than it did in the earth, it formed an extended
row of gently-peaked dunes, higher in elevation than the original surface. The
resulting landscape with its parallel rows of spoil piles resembled the ridges of
a giant washboard. Although strip mines accounted for all of the state’s
largest new producers after 1920, they did not numerically surpass
underground workings until after 1945.

Significance of Mine Workings
Period of Significance: 1870-1945
Criterion A
From the appearance of the first farmer wagon mines in the 1870s to the

emergence of the large mine-mouth, power-plant operations of the 1930s and
1940s, lignite has been historically important in North Dakota as a fuel. The
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relationship between North Dakota and its lignite industry was especially close
because the great preponderance of the commercial tonnage produced was
consumed within state borders. During the late nineteenth and early twentieth
centuries, settlers in the treeless regions of western North Dakota depended on
lignite mining for both fuel and cash-paying winter employment. Although
lignite initially faced competition from Eastern coal in the eastern half of
North Dakota, it eventually became the dominant fuel in that region as well.
In addition to serving as a domestic heating fuel, lignite also was an important
industrial energy source, especially for brick making and electric power
generation.

By the mid-1920s, the North Dakota lignite industry supplied more than half
of the state’s coal, the most important energy source at that time. By the mid-
1930s, despite the state’s increasing use of fuel oil and natural gas, lignite
clearly outranked all other heating fuels, accounting for about 65 percent of
the state’s total BTU consumption in that category (see Figure 17). To keep
pace with the state’s demand for lignite, the mining industry doubled its output
between 1910 and 1920, doubled it again between 1920 and 1930, and
continued to expanded production, although at a more gradual rate, into the
1940s (see Figure 10). After 1950, North Dakotans increasingly turned to
other cleaner-burning heating fuels, causing a rapid decline in the number of
operating lignite mine sites. By the 1980s, the electric power industry was the
only major market, and its demands were met by a dozen large stripping
operations.

In terms of statewide significance, it is possible to identify nine mine workings
that made an outstanding contribution to North Dakota’s fuel supply (see
Figure 8). In descending order of total production, these are Wilton Mine No.
2 (BL0038), Knife River Coal Company Mine (MEX065), Truax-Traer
Company Velva Mine (WDX588), Truax-Traer Company Kincaid Mine
(BKX779), Zap Colliery Company Mine (MEX455), Baukol-Noonan Mine
(DVO0011), Stevens Brothers Coal Mine (ML0194), Wilton Mine No. 1
(BL0030), and Lehigh Briquetting Company Mine (SK0069). These were the
only mine sites in the state that exceeded the one-million-ton mark in total
production before 1945; the smallest contributed at least two percent of the
state’s total commercial lignite output between 1908 and 1945. Together, the
nine mine sites accounted for 62 percent. These mammoth producers so
clearly dominated statewide production that the collective output of the next
ten largest mines barely equalled one-tenth their total.

Mine workings of statewide significance also include properties that
contributed to the lignite industry’s development by promoting the production
or use of the material, such as the state-operated mine experiment station
established at Hebron in 1908, and the pilot briquetting plant built by the
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Northern Briquetting Company in 1914 for the Davis Mine near Minot.

Mine workings of regional significance include properties that contributed to
the successful operation of regionally important industrial or agricultural
enterprises. These enterprises were usually mine-mouth operations, such as
the Otter Tail Power Company’s Washburn Power Plant, which was built for
the Wilton Mine No. 2 (BL0038) about 1930; the Hebron Brick Company’s
brick works, which operated from about 1909 to 1939; the briquetting plant
established at the Lehigh Mine (SK0069) near Dickinson in 1929; and the
electric-generating plant at the U.S. Bureau of Reclamation Mine (WIX075)
near Williston, which powered the pump-irrigation systems of Reclamation’s
Williston Project and Buford-Trenton Project.'®

Mine workings of local significance include properties that made an
outstanding contribution to the local fuel supply. Such contributions can be
evaluated for each county by comparing the annual "local trade" statistics
published by the State Mine Inspector for the various mine sites in each
county. As explained in the historical narrative section of this study, a
county’s local trade statistics were indicative of its actual lignite consumption.
It therefore seems reasonable to assume that mine workings with the highest
cumulative, local-production statistics contributed the most to that county’s fuel
supply. Another measure of local significance is longevity of operation,
especially if it is combined with above-average production for the local

market.

Mine workings also have local significance if it can be demonstrated that they
helped establish a community as a population or trade center; helped sustain a
community, by means of fuel or wages, through a period of major hardship;
played an important local role as employer or social center; or otherwise
effected a major social or economic change in a community, possibly as a
result of a mine disaster or labor dispute.

Criterion B

Significance under this criterion derives from a mine working’s association
with an individual who achieved local, regional, or statewide prominence by
virtue of his/her role in the lignite industry. To properly apply Criterion B, it

190 A mine-mouth plant was not necessarily located directly at a mine site, The Washburn Power Plant, for
example, was considered "essentially a mine-mouth plant™ even though it was twenty miles away from its associated
mine site; see Johnson, 22. The terms applies to an industrial plant that had priority rights to the output of a
specific mine, which was generally owned by the same interests. The associated mine was often known as a
"captive mine." For economic reasons, the two operations were always located within a relatively short shipping

distance of each other.
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is necessary to establish three points: (1) the property directly contributed to,
or appropriately reflected, the individual’s historical significance; (2) the
property illustrates the individual’s significance more fully than other
properties known to be similarly associated; (3) the individual was indeed
historically significant. Individuals who achieved noteworthy prominence in
the North Dakota lignite industry include: William D. Washburn, for
founding Wilton Mines No. 1 and No. 2 (BL0030, BL0038); A. H. and E. M.
Truax, for establishing large-scale strip mining in North Dakota; and Madison
M. Mounts, for developing and managing the Knife River Coal Company
Mine (MEXO065), which contained the state’s largest and most mechanized
underground workings.

Criterion C

Mine workings are significant under this criterion by virtue of notable design
or engineering. To identify such qualities, it is necessary to evaluate a
property’s technology in terms of the lignite industry’s innovations and normal
operating procedures. In North Dakota, the room-and-pillar method dominated
underground mining throughout the late nineteenth and early twentieth
centuries. Although some of the state’s largest underground mines adopted
mechanical undercutting by 1900, blasting off the solid remained the most
popular method for decades. As was true nationally, underground mechanical
loading was rare before 1930. In strip mining, horse-drawn plows and
scrapers were the rule in North Dakota before World War I, and total
excavation rarely exceeded 15 feet in depth. After the national coal strike of
1922, power shovels became common in the state’s stripping pits, and surface
excavations deepened to more than 50 feet. Although professional mining
engineers probably were involved in laying out some of the state’s mine
workings, their identity is unknown.

Registration Requirements for Mine Workings'®
Criterion A

A mine workings in North Dakota may be eligible for the National Register if
it fulfilled any of the following conditions:

1. Was an integral part of one of the following nine mine sites that

12 1t is possible that a lignite mine’s workings may not meet any of the Registration Requirements listed in the
text, yet still be eligible for the National Register. A possible example is a small, farmstead, mine workings that
only supplied lignite to the immediate farm family. Although this workings would lack distinction in terms of the
present historical context on lignite mining in North Dakota, it might be significant under another historical context
dealing with North Dakota agricultural settlement.
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individually achieved one million tons in total production and
collectively were responsible for producing 62 percent of the
state’s total commercial lignite tonnage between 1908 and 1945:
Wilton Mine No. 2 (BL0038), Knife River Coal Company Mine
(MEX065), Truax-Traer Company Velva Mine (WDX588),
Truax-Traer Company Kincaid Mine (BKX779), Zap Colliery
Company Mine (MEX455), Baukol-Noonan Mine (DV0011),
Stevens Brothers Coal Mine (ML0194), Wilton Mine No. 1
(BL0030), and Lehigh Briquetting Company Mine (SK0069).

Contributed to the lignite industry’s statewide development by
involvement in a state-operated mine experiment station or a
pilot mine-mouth industrial plant that established the feasibility
of using lignite in an industrial or commercial process.

Contributed to the successful operation of a regionally important
industrial or agricultural enterprise, such as brick making,
electric power generation, briquetting, or pump-irrigation.

Was an integral part of a mining operation that contributed
significantly to its county’s fuel supply, as measured by either
its cumulative production for local consumption (listed in State
Mine Inspector’s reports as "Local Trade"), or by a combination
of its total local production and longevity of operation. A table
in Appendix A of this report analyzes the 357 mine sites in our
database to establish statistical significance criteria, on a county-
by-county basis, for both "Tons Sold Locally" and "Mine Site
Lifespan."'™ On the basis of the table’s statistics in Appendix
A, a mine site is eligible for the National Register, if it:

a. Surpassed the "Significance Level" for "Tons
Sold Locally" listed for its county (the table in
Appendix A includes all mine sites in the database
that fulfilled this criteria); or

'% The "significance level" is computed as the first standard deviation above the mean (fsd) for that particular
mine-site trait in the county, as represented in our database of 357 mine sites operating between 1908 and 1945.
The fsd is a common statistical gauge for measuring high performance for a trait when it is normally distributed
within population. In such a population, approximately 16 percent of the members fall above the fsd. For the
purposes of this study, we assumed that the mine sites in our database were normally distributed in each county for
total local production and lifespan. Our county-fsd screenings selected 18 percent of the total database population
as significant for total local production, and 14 percent as significant for longevity -- which is pretty much what one
would expect if these traits were normally distributed for the database sample as a whole.
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b. Surpassed the "Significance Level" for "Mine Site
Lifespan" listed for its county and surpassed its
"County Average" for "Tons Sold Locally” (the
table in Appendix A includes all mine sites in the
database that fulfilled this criteria).

5. Was an integral part of a mining operation that helped establish
a community as a population or trade center; helped sustain a
community, by means of fuel or wages, through a period of
major hardship; played an important local role as employer or
social center; or otherwise effected a major social or economic
change in a community, possibly as a result of a mine disaster
or labor dispute.

Criterion B

A mine workings in North Dakota may be eligible for the National Register if
it was associated with an individual who achieved local, regional, or statewide
prominence by virtue of his/her role in the lignite industry. Examples of such
noteworthy individuals are William D. Washburn, for founding Wilton Mines
No. 1 and No. 2 (BL0030, BL0038); A. H. and E. M. Truax, for establishing
large-scale strip mining in North Dakota; and Madison M. Mounts, for
developing and managing the Knife River Coal Company Mine (MEX065),
which contained the state’s largest and most mechanized underground
workings.

Criterion C

A mine workings in North Dakota may be eligible for the National Register if
it fulfilled any of the following conditions:

1. Systematically employed an underground mining technique other
than the room-and-pillar method.

2. Systematically employed an underground extraction technique
other than blasting off the solid.

3. Employed underground mechanical loading before 1930.

4. Excavated more than 10 feet of overburden in a stripping
operation before 1910.

5. Employed power shovels for stripping before 1923.

57



6. Employed a mining or engineering technique which was
innovative for its period, or which solved exceptionally
demanding technical problems.

7. Embodied the work of a master mining engineer or miner.
Integrity Requirements

Criteria A, B, and C

Loss of integrity occurs:'®

1. For an underground workings, if it is no longer possible to
identify any of the entries.

2. For a strip workings, if it is no longer possible to distinguish the
spoil piles from naturally occurring features, or from other
artificial earth work.

3. For all workings, if it is no longer possible to distinguish the
effects of mining activity that occurred during the Period of
significance 1870 to 1945) from the effects of mining activity
that occurred after the Period of Significance.

Surface Works and Related Construction
Description of Surface Works and Related Construction

Surface works depended upon mine workings for their existence. Their purpose was
to process and ship recently mined lignite. Usually, they also contained facilities to
support the mining process and its personnel. In North Dakota, surface works
appear to have varied widely. There was no uniform plan for either underground or
strip mining operations. Surface works could comprise several dozen facilities, or a
single structure. A surface power plant could be as sophisticated as a brick
boilerhouse with steam turbines and an electrical generating plant, or as simple as a
stationary tractor engine. Consequently, surface works should be defined in

1% In the past, some investigators have maintained that loss of integrity occurs if underground workings
experienced major cave-ins and surface subsidence, or if a strip workings was completely infilled with spoil piles.
These events, however, were the natural result of the historic mining process and customarily occurred during the
Period of Significance. They therefore are not necessarily damaging to integrity. It also should be pointed out that
the integrity critena listed above do not exhaust the possibilities of adverse impacts that might deprive a property
of eligibility. They are meant only to indicate a minimum level of structural sufficiency that a property must retain
to convey a sense of its original setting, design, materials, and workmanship.
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functional rather than structural terms. The following list includes the major surface
features that have been documented for the North Dakota lignite industry:

Primary Production Facilities

Hoist: mechanical device for lowering and/or raising men and materials into
and out of the mine.

Headframe: structural support for hoist.

Tipple: structure that received lignite directly from the mine workings,
unloaded it from cart or conveyor, and transferred it, usually by chute or
conveyor, to bins for storage or to vehicles for shipment. In many operations,
the tipple contained sorting devices (screens, bars, grids, etc.) to grade the
lignite by size. Tipples frequently were combined with hoists and power

plants.

Mine car trackage: facilitated movement of mine cars into and out of the mine
workings.

Power plant: supplied power for operation of hoist, tipple, and, depending
upon capacity and technology, mining equipment.

Pump house/pump/windmill: removed water from mine workings.

Fan house: helped maintain circulation of fresh air in underground workings.

Wash house: permitted miners to change into work clothes before a shift,
store their "civilian" clothes during the shift, and clean up after a shift. The
wash house often adjoined steam power plants to ensure an ample supply of
hot water.

Scale house: contained or adjoined a device for weighing car/wagon-loads of
lignite. Scales often were incorporated into the tipple complex in order to
keep track of daily production. In small operations, a single scale might be
located near the mining property’s perimeter to weigh arriving and departing
wagons, trucks, or sleighs.

Railroad spur trackage: facilitated shipment of lignite from mine. Not all
shipping mines had spur trackage. Some mines wagon-hauled their output
several miles to loading and shipping points on a rail line.

Haulage road: facilitated shipment of lignite by trucks, sleighs, and wagons.
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Power shovel/drag line: stripped and stacked overburden, extracted lignite
from the resulting excavation, and loaded it into mine cars. The mine’s
largest shovels generally handled the overburden, while smaller equipment
worked the lignite.

Production Support Facilities

Office, maintenance and repair shops, storage and supply sheds, garage, barn,
stables.

Personnel-Support Facilities

Bunkhouse, bathhouse, boarding house, mess hall, dwelling house, barn,
garage: primarily responsible for feeding employees and for sheltering
employees and their possessions.

Related Construction

This category includes mine-mouth industrial plants that utilized lignite.'® It
also includes construction that was functionally associated with, or symbolic
of, a given mining operation or the lignite industry in general, but not
necessarily located at a specific mine site. For example: administrative,
shipping, and storage facilities (office, tipple, warehouse, etc.) located at a
railroad siding or nearby town; company-town facilities (i.e., properties
owned-and-operated by a mining company for the sole, and, often, compulsory
use of its employees); commercial, educational, or scientific facilities primarily
devoted to promoting the production or use of lignite (such as a state-run mine
experiment station); associative properties (e.g., "off-mine" properties that

" strongly reflected the production or use of lignite in a given area, such as the
residences of prominent mine-owners, mine-operators, Or miners).

There is little published information on the layout of surface works at North Dakota
mining operations. Since the vast majority of the state’s lignite mine sites were
associated with underground workings producing less than 10,000 tons per year, it
seemed especially useful to compile data for this category. To this end, the
cartographic holdings of the North Dakota State Historical Society were searched for
maps of underground mining operations that produced less than 10,000 tons in the
year they were mapped. Sixty-five maps were located, covering the period 1918 to
1940. Figure 19 lists the surface works mentioned on more than one map, and
summarizes in percentage form the frequency of their occurrence for the underground

105 See footnote 102.
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group as a whole.!® It also presents data on general mine layout by noting the
average distance of the various surface facilities from the tipple. When interpreted in
terms of the maps themselves, this "table of distances," suggests that surface works
were laid out by function in the following series of either linear or concentric zones:
primary production facilities (tipple, hoist, power plant, wash house, scale house);
production support facilities (office, shops, supply sheds, garage); personnel-support
facilities (bunkhouse, commissary, dwelling house, barn/stable); perimeter facilities
(outer scale house, powder magazine). Although the data does not indicate the actual
location of any facility, it helps establish approximate spatial relationships.

Significance of Surface Works

Period of Significance: 1870-1945
Criterion A

At North Dakota lignite mines, surface works were basically support facilities
for underground workings. Consequently, they derive their significance under
Criterion A by association with underground workings that are significant
under Criterion A. In other words, if the associated underground workings
are significant under Criterion A, then the surface works may be significant as
well. Conversely, if the associated underground workings are not significant
under Criterion A, then the surface works are not significant under Criterion A
A (although they might be significant under Criterion C and should be
evaluated accordingly).

The exception to this rule pertains to the category of surface works described
as "Related Construction." This category contains facilities that were
historically important for the state’s lignite industry in their own right, such as
mine-mouth industrial plants. In the form of brick works, mine-mouth plants
were operating in North Dakota at least as early as the 1890s. The state’s
lignite mining interests were constantly seeking new mine-mouth industries to
expand their market. With the research assistance of a state-run mine

1% Privies and toilets were not included in the tabulation, although they were occasionally noted on the maps.
The maintenance and repair category includes blacksmith shops, the most frequently mentioned facility of this type.
The accuracy of the maps is unknown. But considering the much higher occurrence rates for tipples, power plants,
and houses than for shops, fan houses, and supply sheds, it seems likely that the map makers were more scrupulous
in recording major buildings than minor ones. Taken as a whole, however, the list in Figure 19 appears to be a
useful index to the nature of surface works at a small North Dakota underground lignite mining operation. When
the list is compared with available maps of larger underground operations and strip operations, it satisfactorily
accounts for all property types, with two exceptions: power shovels (for strip locations), and roundhouses or
locomotive sheds (for both strip and underground operations with annual production exceeding 25,000 tons). The
larger underground operations also seem to have had a higher incidence of the various surface works, while strip
operations generally had a lower incidence.
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experiment station at Hebron, these efforts led to establishment of briquetting
plants after World War I. The most successful mine-mouth application,
however, was lignite-fired, electric-power generation, which assumed large-
scale proportions in the 1920s, when Otter Tail Power Company purchased
Wilton Mine No. 2 (BI0038) and constructed the nearby Washburn Power
Plant. By 1941, approximately 20 percent of the state’s commercial lignite
output was consumed by the electric power industry.

Criterion B

At North Dakota lignite mines, surface works were basically support facilities
for underground workings. Consequently, they derive their significance under
Criterion B by association with underground workings that are significant
under Criterion B. In other words, if the associated underground workings are
significant under Criterion B, then the surface works may be significant as
well. Conversely, if the associated underground workings are not significant
under Criterion B, then the surface works are not significant under Criterion A
(although they might be significant under Criterion C and should be evaluated

accordingly).

The exception to this rule pertains to the category of surface works described
as "Related Construction.” This category includes the off-mine residences of
prominent mine owners, mine operators, or miners. These residences may
directly reflect the significance of individuals who achieved prominence in the
lignite industry. To properly apply Criterion B in terms of a residence, it is
necessary to establish three points: (1) the property appropriately reflects the
owner’s or occupant’s historical significance; (2) the property illustrates the
individual’s significance more fully than other properties known to be similarly
associated; (3) the individual was indeed historically significant. Individuals
who achieved noteworthy prominence in the North Dakota lignite industry
include: William D. Washburn, for founding Wilton Mines No. 1 and No. 2
(BL0OO030, BL0038); A. H. and E. M. Truax, for establishing large-scale strip
mining in North Dakota; and Madison M. Mounts, for developing and
managing the Knife River Coal Company Mine (MEX065), which contained
the state’s largest and most mechanized underground workings.

Criterion C

Surface works are significant under this criterion by virtue of notable design,
architecture, or engineering. As is true for the nation’s historic mining
properties in general, the available evidence for North Dakota lignite mining
indicates that almost no historic surface works of any description remain. The
few surface works that have survived must be considered "notable" examples
under Criterion C because they are the only examples left to document this
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historically significant industry.

Registration Requirements for Surface Works

Criterion A

Surface works in North Dakota may be eligible for the National Register if
they if they fulfill any of the following conditions:

L.

Criterion B

Were functionally associated with an underground workings that
is eligible for the National Register under Criterion A.

Comprised a state-operated mine experiment station or pilot
mine-mouth industrial plant that established the feasibility of
using lignite in an industrial or commercial process.

Comprised a mine-mouth industrial plant that contributed to a
regionally important manufacturing or agricultural enterprise,
such as electric-power generation, briquetting, or pump-
irrigation.

Surface works in North Dakota may be eligible for the National Register if
they fulfill any of the following conditions:

1.

Criterion C

Were functionally associated with an underground workings that
is eligible for the National Register under Criterion B.

Were "off-mine" residences of prominent mine owners, mine
operators, or miners and appropriately reflect their owners’
historical significance in the state’s lignite industry.

All surviving surface works in North Dakota are eligible for the National
Register if they meet the integrity criteria listed below.
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Integrity Requirements

Criteria A, B, and C

Loss of integrity occurs:'?

1. If it is not possible to give a reasonably accurate description of
the feature’s historic function based on its surviving physical
fabric.

2. If the historic fabric of a feature has been irretrievably replaced

by activities that occurred after the Period of Significance.

Criterion C Only

Since the significance of surface works under Criterion C is based on their
typological characteristics rather than associational qualities, the relocation of
surface works from their historic site does not necessarily entail loss of

integrity.

107 It should be pointed out that the integrity criteria listed above do not exhaust the possibilities of adverse
impacts that might deprive a property of eligibility. They are meant only to indicate a minimum level of structural
sufficiency that a property must retain to convey a sense of its original setting, design, materials, and workmanship.
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HISTORIC-ARCHEOLOGICAL PROPERTIES

The evaluation of historic-archeological mining properties draws heavily on the
concepts of "visibility" and "focus," first formulated by American anthropologist James
Deetz.'® Briefly, visibility refers to the amount of physical remains at a site, while focus
indicates the degree to which they can be interpreted. Under normal circumstances, the
simplest way to increase a site’s visibility is to conduct a thorough field survey of the
location. At abandoned mine sites, however, underground survey generally is ruled out as
too hazardous, and even above-ground reconnaissance may be restricted by unstable surface
or pit conditions. Archeological investigators should therefore consider the use of
appropriate remote-sensing techniques, which range in technological sophistication from the
analysis of aerial photography to the deployment of ground-penetrating radar.

Investigators often find that it is more practical to attempt to increase a mine site’s
focus than its visibility. To a certain extent, the degree of focus reflects the level of the
investigator’s own knowledge, which often can be improved through documentary research
and the interviewing of local-history informants. There is a point, however, at which no
amount of focus can compensate for poor visibility. The site simply no longer contains (or
indicates that it contains) sufficient historic fabric to yield significant information in the
prevailing framework of scholarly inquiry. In such cases, it does not have integrity as an

historic-archeological site.

1% See John J. Knoerl, "National Register Bulletin 36: Historic Archeological Properties," An unpublished draft
prepared for the U. S. Department of the Interior, National Park Service, Interagency Resources Division, 1988,
100-102; Noble and Spude, "National Register Bulletin 42: Evaluating and Nominating Historic Mining Sites," 18-
19.
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Description of Historical-Archeological Lignite Mining Properties

Historic-archeological lignite properties consist of features, and their associated material
scatter, that no longer retain integrity under the two property types previously discussed,
mine workings and surface works.

Significance of Historical-Archeological Lignite Mining Properties

Period of Significance: 1870-1945
Criterion A

Historic-archeological lignite properties derive significance for the same associational
reasons as the two previously discussed property types, mine workings and surface
works. If a feature would have been significant as a property type under Criterion A,
but was disqualified for lack of integrity, then it may be significant as a historic-
archeological property under Criterion A.

Criterion B

Historic-archeological lignite properties derive significance for the same associational
reasons as the two previously discussed property types, mine workings and surface
works. If a feature would have been significant as a property type under Criterion B,
but was disqualified for lack of integrity, then it may be significant as a historic-
archeological property under Criterion B.

Criterion C

Under Criterion C, significance derives more from typological than associational
factors. For this reason, it is doubtful that any historic-archeological properties will
be significant under Criterion C. Integrity Requirements under Criterion C for the
two previously discussed property types allow great latitude for loss of historic
design, materials, and workmanship. The requirement stipulates: “Loss of integrity
occurs if it is not possible to give a reasonably accurate description of the feature’s
historic function based on its surviving physical fabric." If a lignite-related feature
fails this integrity test as a property type, it probably does not have sufficient historic
fabric to be of typological significance as an historic-archeological site.

Criterion D

Compared to the other three significance criteria, Criterion D has the lowest integrity
requirements for visibility (i.e., the surviving physical characteristics of historic
design, materials, and workmanship). Properties eligible under the other criteria must
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demonstrate significance through their surviving physical features. Under Criterion
D, however, a property is eligible for its potential to reveal significant information
within the current context of scholarly inquiry.

Since so little research has been done on the North Dakota lignite industry, it is
understandable if archeological investigation begins by addressing very basic questions
about mine-site layout, mining technology, and work force composition.
Archeological research on these topics will be especially valuable if conducted at
mining locations of known historical significance. Such sites generally are associated
with historical production and employment data that can guide the archeological
investigation and assist in the interpretation of its findings. In addition, archeological
findings will have immediate value, for they will increase the interpretive potential of
historically significant properties.

Research Questions

1. Historical geographer Richard V. Francaviglia has written, "ethnic
diversity appears to be common to all of America’s mining areas."!®
Apart from historian Frances Wold’s observation that the Washburn
Lignite Coal Company hired immigrant workers, the role of ethnicity in
North Dakota lignite mining has not been examined. Do artifactual
remains (personal effects, food packaging, vernacular construction
techniques, etc.) indicate ethnic diversity at lignite mining operations?
Do site-distribution patterns of ethnic-related artifacts indicate ethnic-
based differences in mine-site housing or employment? Do ethnic-
related artifacts indicate that a mine site differed in ethnic composition
from its surrounding area? Are there seriation patterns in ethnic-related
artifacts that indicate a change in work force composition over time?

2. According to historian Priscila Long, "women’s work in the coal
communities supported the miners’ work underground."!® Do
gender-related artifactual remains at North Dakota lignite mining
locations support gender distinctions in employment or in other mine-
site activities? Are there seriation patterns in gender-related artifacts
that indicate a change in work-force composition over time?

3. Figure 19 of this study analyzes the spatial relationships among surface
works at 65 small North Dakota underground mining operations during

10 Richard V. Francavilglia, Hard Places: Reading the I.andscape of America’s Historic Mining Districts (Iowa
City: University of Iowa Press, 1991), 107. For supporting documentation for a number of American coal fields,
see Long, 125-132.

10 1 ong, 42.
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the period 1918 to 1940. The data suggests that surface works were
laid out by function in the following series of either linear or concentric
zones: primary production facilities (tipple, hoist, power plant, wash
house, scale house); production support facilities (office, shops, supply
sheds, garage); personnel-support facilities (bunkhouse, commissary,
dwelling house, barn/stable); perimeter facilities (outer scale house,
powder magazine). Do the spatial relationships among surviving
archeological features at either underground or stripping operations
support the data in Figure 19?7 Do the spatial relationships indicate
another type of functional organization of the site? Was there change
in the organization of the site over time?

4, North Dakota underground mining depended on the room-and-pillar
method. According to the State Engineer’s biennial report for 1909-
1910, rooms typically ranged in width from 10 to 25 feet and pillars
from 8 to 16 feet. In 1925, the State Engineer reported that the state’s
mining industry extracted about 60 percent of the coal seam, which
means that very few mining operations attempted to pull all of the pillar
coal. Do surviving room-and-pillar dimensions support these statistics?
Do there appear to have been changes in method and layout over time?

During the period 1910 to 1920, the State Engineer compiled statistics
showing that the vast majority of underground mining operations
blasted off the solid, without preparatory undercutting. Are there
surviving channel cuts at the base of coal faces which indicate that
undercutting occurred? Are there artifactual remains that indicate the
type of undercutting equipment? Were there changes in extraction
technique over time? Although the State Engineer does not specifically
address the issue of underground loading of coal, national statistics for
the bituminous coal industry indicate that less than 10 percent of total
production was mechanically loaded underground before 1930 (and only
31 percent by 1939)."! Do artifactual remains reveal the nature of
underground loading? Do they reveal the nature of motive power for
mining operations? Were there changes in loading techniques or
motive power over time?

In addressing the nature of underground mining at a location,
investigators should explore the applicability of remote sensing
techniques, especially the analysis of surface subsidence patterns
revealed in aerial photographs (see Figures 12 and 13). As geologists
C. Richard Dunrud and Frank W. Osterwald have noted, "spectacular

11 Barger and Schurr, 174.
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surface subsidence features occur above abandoned coal mines in
western North Dakota, particularly in the Beulah area . . . . The
geometry of the room-and-pillar mine is vividly portrayed by
subsidence pits and troughs. "2

5. Before 1910, horse-drawn plow-and-scraper operations were the rule in
North Dakota strip mining operations. According to historian James
Dahlberg, excavations rarely exceeded 15 feet in depth, which also
appears to have been the limit for early bituminous stripping elsewhere
in the nation.!® Do existing soil profiles at known, historic plow-
and-scrapper mining locations support this data? Do artifactual remains
indicate the nature of the excavation tools, or changes in excavation
method over time? After World War I, North Dakota stripping
operations began to use power shovels, which were capable of
excavating 30 to 50 feet of overburden. By the 1930s, power shovels
in use nationally were customarily excavating overburden to 50 feet and
stacking spoil piles to 40 feet."* Do the nature of existing spoil piles
and excavations support this data? Are there variations in excavation
and spoil-pile dimensions at a site that can be correlated with changes
in mining technology?

Registration Requirements for Historic-Archeological Lignite Mining Properties
Criterion A
A historic-archeological lignite property may be eligible for the National Register

under Criterion A if, except for a lack of integrity, it would have been eligible as a
property type under Criterion A.

12 C. Richard Dunrud and Frank W. Osterwald, Effects of Coal Mine Subsidence in the Sheridan Wyoming
Area (Washington, D.C.: United States Government Printing Office, 1980), 20. In North Dakota, the

underground-mine landscape is sometimes characterized by a checkerboard pattern of pits and depressions known
in the technical literature as "subsidence.” When the extraction of lignite creates unstable subterranean passageways
and chambers, as it does in the room-and-pillar method, the overburden eventually slumps into the voids, recreating
the underground pattern in surface pits, troughs, fissures, and depressions. These depressions can equal in depth
the thickness of the lignite mined. Since subsidence is influenced by a variety of geological factors, it does not
always occur at the same rate, even at the same site. Although some depressions appear soon after the robbing of
pillars, others may take years or decades to form. See Dunrud, "Coal Mine Subsidence -- Western United States, "
Geological Society of America Reviews in Engineering Geology, 157, 170.

113 Dahlberg, Kjos and Schreiner, 38; Holmes, 797.

14 * A Half Century in Stripping,” 180-181; Shurick and Toenniges, 654-647.
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Criterion B

A historic-archeological lignite property may be eligible for the National Register
under Criterion B, if except for a lack of integrity it would have been eligible as a

property type under Criterion B.

Criterion D

A historic-archeological lignite property may be eligible for the National Register
under Criterion D, if:

1. Except for a lack of integrity it would have been eligible as a property
type under Criteria A, B, or C.

AND
2. It has the demonstrated potential to furnish information concerning any
of the Research Questions discussed above.
Integrity Requirements

Criteria A and B

Loss of integrity occurs under any of the following conditions:'"

1. A feature’s historic function cannot be identified from its surviving
physical fabric and siting.

2. A feature’s surviving physical fabric is largely the result of activities
that occurred after the Period of Significance.

Criterion D

Loss of integrity occurs if field survey and available remote sensing techniques fail to
reveal physical evidence of historic mining activities or to document a property’s
ability to yield useful information pertinent to any of the Research Questions

discussed above.

115 Tt should be pointed out that the integrity criteria listed above do not exhaust the possibilities of adverse
impacts that might deprive a property of eligibility. They are meant only to indicate a minimum level of structural
sufficiency that a property must retain to convey a sense of its original setting, design, materials, and workmanship.
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DATA GAPS

Project Methodology

In June 1981, we prepared a "Research Plan" for the present study which outlined a
basic methodology involving bibliographic research, documentary research, database
compilation, formulation of research hypotheses, limited field testing of hypotheses, and
report preparation (see Appendix C). For the most part, the study unfolded according to
plan. The only major methodological revision concerned field work. After concluding most
of our documentary research, we had planned to inspect a limited number of lignite mining
locations in order to test preiiminéry hypotheses about lignite-related property types.
However, unseasonably early snow cover in the fall of 1991 made field work impractical at
this stage in the project. Instead of delaying report preparation, we completed a draft
discussion of property types, with the understanding that its conclusions were subject to
revision in the light of subsequent field findings.!® In April 1992, we spent five days
informally surveying about fifteen lignite mining locations in Billing, Burleigh, Grant,
Hettinger, McKenzie, Mercer, Mountrail, Ward and Williams counties. This trip was of

great value in clarifying our thinking about both mine workings and surface works.

116 " A5 explained in our original proposal, the purpose of field inspection is to test various research hypotheses
derived from documentary data. In developing property types on documentary evidence alone, it is quite possible
to formulate logical, internally consistent categories, which, unfortunately, have little to do with ‘as-built’
conditions. The field inspection phase of the project was intended to guard against this mishap. Since it’s
impossible to predict how soon the snow will disappear, I suggest that we simply begin writing the context and leave
field verification until next spring . . . . Although the delay in field work may require greater revision of the
context next year, it will allow us to go into the field with a much better idea of what to look for"; Jeffrey A. Hess
to Barbara Honeyman Pierce, Grants and Contracts Officer, State Historical Society of North Dakota, 8 November

1991.
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Sources of Information

As we pointed out earlier (see "Historiographical Remarks," pp. 10-12), national
histories of the American coal industry do not discuss North Dakota lignite mining. There
are two works, however, that attempt an historical overview from an in-state perspective.
The first is Colleen A. Oihus’s published master’s thesis, A History of Coal Mining in North

Dakota, 1873-1982 (North Dakota Geological Survey, 1983). The second, an unpublished

study entitled "Lignite Use and Development of the Lignite Industry in North Dakota," was
prepared for the North Dakota Public Service Commission (AML Division) in 1984 by James
C. Dahlberg, John M. Kjos, and Michele H. Schreiner. In addition, there are a few studies
of narrower focus that merit attention. Alvar W. Carlson has contributed a brief but
important assessment of lignite’s importance for North Dakota homesteading in Great Plains
Journal 2 (Spring 1972), and Francis Wold has chronicled the fortunes of the Washburn

Lignite Coal Company in North Dakota History 43 (Fall 1976). Nancy Hesseltine

Balazadeh’s doctoral dissertation on the Nonpartisan League in North Dakota (Southern
Illinois University at Carbondale, 1988) contains valuable information on the coal strikes of
1919 and 1922, while Richard G. Heinert’s master’s thesis on the North Dakota Board of
Railroad Commissioners (University of North Dakota, 1974) gives a useful discussion of the

political controversy surrounding lignite freight rates during the late nineteenth and early

twentieth centuries.

As might be expected, the national engineering press focussed its attention on the
state’s largest lignite operations -- the Truax-Traer strip mines and the Knife River Coal

Mine Company’s well-mechanized underground mine at Beulah. For information on the
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state’s smaller mines, it is necessary to consult the biennial reports of the State Engineer
(1907-1919) and annual reports of the State Mine Inspector (1920-1945); these documents are
by far the most important single resource for studying the state’s lignite mining industry.
Valuable information on individual sites also is provided by a collection of unpublished mine
maps filed by county in the research library of the State Historical Society of North Dakota
(Workman’s Compensation Bureau, Series 505 Coal Mine Maps). Dating from about 1920
to 1970, these maps apparently were submitted to state authorities by mine operators as part
of the licensing procedure for commercial lignite mines. Although the maps focus on
underground workings and stripping pits, many identify surface features. Unfortunately,
only a small percentage of the state’s licensed mines are represented. Information on
individual mines also can be found in local newspapers, published local histories, and the site
files of the Division of Archeology and Historic Preservation of the State Historical Society
of North Dakota.

In terms of manuscript collections, the most valuable proved to be the Great Northern
Railway Company Records and the Northern Pacific Railway Company Records, both in the
Minnesota Historical Society in St. Paul. These holdings provided us with extremely useful
information concerning spur-track construction, the development of briquetting, and the
operation of specific mine sites. Other researchers (eg., Dahlberg, et. al., and Karsmizki)
have made profitable use of oral histories relating to lignite mining compiled by the WPA
and preserved in the agency’s "Historical Data Projects Records” in the State Historical

Society of North Dakota. Time constraints prohibited our use of this material.
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Research Recommendations

Industry Demographics

There is no quantitative data about the age, gender, and ethnic backgrounds of North
Dakota mine workers, managers, and owners. Research on these topics should be

conducted in federal census records.

Company Towns and Townsites

Research to date has identified seven North Dakota mine settlements that fit the
Pennsylvania model of a coal company town (see page 35). All seven towns were
associated with mine sites that employed over 100 people during at least one year
before 1945. Approximately, twenty other mine sites in our database achieved a peak
annual employment of at least fifty people (see Appendix B). These mine sites should
be targeted for research regarding company town operations. It also might be
rewarding to research the developmental patterns of several communities that
bordered on lignite mines, such as Haynes and Reeder in Adams County, Scranton
and Bowman in Bowman County, Columbus and Larson in Burke County, Wilton in
Burleigh County, Noonan and Crosby in Divide County, Coalbank and Havelock in
Hettinger County, Underwood in McLean County, Beulah and Zap in Mercer County,
Zenith and Lehigh in Stark County, and Burlington and Kenmare in Ward County.
Interviews with local residents, combined with research in county deed records, may
reveal that mining companies, or land-company affiliates, owned and operated some
of these communities, or at least a significant portion of them, for the "benefit" of

their employees.
Labor Unions

Although the United Mine Workers of America (UMWA) played a significant role in
the North Dakota lignite industry during the decade after the First World War, we
know very little about the union’s rise and fall in North Dakota, the extent of its
organization, and its relationship to other labor and political groups in the state. An
effort should be made to locate and research relevant local and national UMWA

records.

Corporate Consolidation

Coal mining historian Keith Dix has noted that the American coal industry
experienced considerable corporate consolidation during the mid-1920s."'” The rise
to prominence of the Truax-Traer Company in North Dakota seems to have been part

"7 Dix, What’s a Coal Miner to Do?, 173.
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of this movement. Future research should examine the degree of corporate
consolidation of the state’s lignite industry and its impact on technology, production,
labor relations, and pricing. ‘

Mine-Mouth Industrial Plants

Research should be conducted in local histories, city directories, and industrial census
data to identify mine-mouth plants and other manufacturing industrial establishments

that used lignite as a fuel or raw material.

Strip Mining Technolo

During the period 1910 to 1920, the State Engineer frequently included narrative
descriptions of mine sites in his official reports. After 1926, however, state reports
on the industry discontinue this practice, restricting their purview to statistical
information. Consequently, we know more about the lignite industry’s technology
before 1926 than afterwards. This is particularly true for the state’s stripping
operations, which experienced tremendous growth during the 1930s and 1940s.
Research needs to be done on all aspects of strip mining technology after 1925,
especially regarding the use of small power shovels and drag lines, which apparently
were popular in the Midwest bituminous fields during the 1930s.'®

Coal Lands Reclamation

In 1945, a spokesman for the American bituminous stripping industry observed that
"much thought has been given and experimental work done . . . throughout the
middle west in an effort to find the best way to put the turned over strip land back
into profitable agricultural use."'”® Research should focus on North Dakota’s
involvement in early reclamation programs and its impact on historic mining
techniques and landscapes.

Oral History Research

A concerted effort should be made to identify and interview people who have been
associated with the state’s lignite industry. All of the research topics listed above are
appropriate areas for oral-history work. Informants can be located by contacting local
historical societies and by placing notices in local newspapers.

118 » A Half Century in Stripping,” 182; "Stripping,” 417.

1% R. H. Sherwood, "The Development of Strip Mining, Mining Congress Journal 31 (November 1945): 31.
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PRESERVATION STRATEGIES AND GOALS

We hope that this study marks the beginning of a systematic effort to document,

evaluate, and preserve North Dakota’s historic lignite-related properties. We recommend

that future work along these lines should proceed as follows:

1.

Survey of Lignite-Related Properties

This study’s historical overview and registration criteria permit the
identification of over 100 potentially significant lignite mining sites; most are
listed in Appendix A. A formal field survey of these sites should be
conducted to assess their integrity and to compile additional historical
information, as needed, to determine their eligibility for listing in the National
Register of Historic Places.

Development of Remote Sensing Techniques

A study of remote sensing techniques should be undertaken to evaluate their
usefulness in evaluating North Dakota historic-archeological lignite properties,
particularly under Criterion D. This study should have a field-survey
component, preferably focussing on sites identified for the general field survey
discussed in the recommendation immediately above.

Nominate Eligible Lignite-Related Properties to the National Register

This is a logical, and important, next step. National Register designation
automatically grants the protection of Section 106/4(f) review to these
properties. Designation also creates public recognition of the role that historic
mining properties have played in North Dakota’s development.

Formulate a Preservation Management Plan

The preservation of historic mining properties is in its infancy throughout the
nation. Since North Dakota is one of the few states to have prepared a full
contextual study of its historic mining resources, it is in a position to take a
leading role in the formulation of preservation policy. State authorities should
explore the use of federal reclamation funds for preservation purposes; an
important precedent is the use of federal highway monies for the preservation
of historic transportation properties.” In consultation with the National Park
Service, a study should be undertaken of the preservation of historic mining
properties elsewhere in the nation to evaluate which procedures may be most
suitable for North Dakota. Ideally, participants in this study should include
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representatives of the state’s lignite industry and local historical groups from
the mining region.

Further Research

Research should be conducted on the topics listed in the "Data Gaps" section
of this report, with the highest priority assigned to the study of property-type
related issues (company towns, mine-mouth plants, strip mining). Since lignite
mining was a wide-spread "grass-roots" activity in western North Dakota, it
lends itself to study by area residents who often are in a privileged position to
gather oral-history data. An attempt should be made to encourage the
participation of local historical societies, high schools, and colleges.
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BURKE QOUNTY

Planning AMIL Print-

Unit Number out Wumber

., 097, 244

© 097" 243

' 1,098 509

. 097 242

. 096 320

- 096 399

096 600

. 097 519
096 598

Legal Description*

T~—~N, R-==i¥, Section, Part-Section
160 93 12 SE

161 9 5 RW

162 90 35 SE

162 92 35 sW

162 93 24

162 94 5

162 94 14

164 93 31 NE

164 93 k } | NE

*NOTE: Legal descriptions are ®"read™ from right to left.
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BURKE COUNTY

Priority
Planning Site # Legal Description®
Unit # AML # or Eligible T---N, R---W, Section, Part-Section Page
098 509 17 162 90 36  SE 3
096 320%# 4 162 93 19 6a
ENOTE: Legal descriptions are “read" from Right to Left.

%%pg 1t is 1isted on the current AML Inventory of 616 locations, AML 320

describes "162 93 24"; however, review of data gathered to compile the AML

Inventory (TPI 1980) indicates that AML 320 should describe "162 93 19"

{the location listed for Priority Site #4 above).




BURKE COUNTY

Planning Unit 097: AML Printout $244: TI160N, R93W, Sectlon 12, SE
Addfitional Legal Location: None

Name: Owner:

Ro data No data

Category: No data

Type: No data

Thickness
Overburden: Coal Seam: Mined: Bource:r
No data No data Ro data Not applicable

Caltural Resource Site Number: WNot formally recorded
Basic Data (excerpted from primary sources):
None
Desceiptive Information pertaining to this mine i3 Included in:
[source:year {pages)]
Not applicable
Notes:
None
Sources (primary and secondary):

None
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BURKE COUNTY

Planning Unit 097: AML Printout §243: TI161IN, R9IW, Section 5, N4
Additional Legal Location: None

Name: Owners

No data No data

Category: No data

Type: No data

Thickness
Overburdens: Coal Seam: Mined: Sourcei
No data No data No data Kot applicable

Cultural Resource Site Numher: Not formally teco;ded

Basic Data (excerpted from primacy sources):
None .
Descriptive information pertaining to this mine 1s included in:
[source:syear (pages)]
Not applicable

Notes:
None

Sources (primary and secondary):

None
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BURKE COUNTY

Planning Unit 098: AML Printout $509: T162N, RIOW, Section 36,'83
Additional Legal Locatlon:  None -
Names | ' Owner:

¥o data ' o ¥o data

.Category: No data -

Type: No data

Lo Thickness -
Overburdens Coal Seam: . Mined: Bource: R
No data No data " No data Not applicable

_ Cultural Resource Slte.Numberfl ﬁot formally recorded
Bazic Data (eicerpted tro& priﬁary soﬁréesjz '
Hone j |
Descriptive 1nforuatian ;gttaluing to this mine f2 included in:
[source:year{pages)) - : ' |
Not applicable-
Notes: } , i
None

Sources (primary amd aecbndary):

None
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BURKE COUNTY

Planning Unit 097: AML Printout #242: TI62N, R92W, Section 35, 5W

Adaitional Legal Location: None

Wame: Owner:
zimdars & Hall Coal Mine Ole Beckkendahl {aka
Beckedahl)

Category: Comrnerclal/local

Type: Underground, slope, single entry

Thickness
Overburdens Coal Seanm: Mined: Sources
24 ft. g ft. 6 ft. SEBR:1918 .
No data 2-9 ft. No data Lecnard et al.:1925

Cultural Resource Site Number: WNot formally recorded

Basic Data (excerpted from primary sources):

This mine was opened in fall 1917, and 1917 also is the last year
that the mine was listed in reports. It is not known if the mine
continued operations or whether it ceased operations following 1917.
The SEBR report does indicate that structures at the mine in March
1918 included a dwelling house, a bunk house, and an engine house,
while Leonard et al., (1925) indicate that this area "has been
mined,” which appears to indicate that by the time Leonard et al,
(1925) were in the area (sometime between 1319 and 1923) the mine
had ceased to operate,

Descriptive information pertalning to this mine is included in:
[sourcetyear (pages}]
SEBR:1918 (136}
Notes:
¥one
Sources (primary and secondary):

Leonard et al.:1925(79)
SERR:see table, next page, for appropriate years
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Mine: 2Zimdars & Hall Coal Mine Planning Unit: 097
AMI, Rumbers 242
Tons
Days Price Tons Local Tons Cwner or
Year Operated Employees Per Ton Produced Trade Shipped Superintendent*

1316 no data no data no data no report no data no data
1917 120 2 2,85 600 yes no

Dle Beckkendahl
Ole Beckkendahl

#linless otherwise indicated, name listed is that of owner.
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BURKE COUNTY
Planning Unit 096: AML Printout §320: TI62N, RI3IW, Section 2; -
additional Legal Location: None

Name: . Owner:
Diamond Lignite Mine ([possible) No data :
Category: WNo &ata

Type: ¥No data

Thickness R, “
Overburden: Coal Seam: Mined: Source:\ :
No data Bo data Ko data Not appllcabie

Cultural Resource Site Number: Not formally recorded

Basic Data (excerpted from primary sources):
Although an KRDGS bulletin indicates that a Diamond Lignite Mine
exlsted at thls location, no other information was noted about such

a nine at this location, nor were any other mine names correlated
with this location.

Descriptive information pertaining to this mine is 1ncludtlled in:
[source:year {pages)]
Not applicable
Rotes: .
Hone |
Sources (primary and secondary):

NDGS:1921(Bulletin 4)

Burke-6 .




BURKE COUNTY
PLANNING UNIT 04Y5: AML Printout #320: TI162N, R93W, Section 24

Additional Legal Location: T162N, R33W, Section 19, SW; see Notes

Names Owner:
Crockett & Co. {1919} E.R. Crockett and
Crockett Coal Co. (1920) H.A. Whittier
Whittier-Crockett Coal Co. (1921~

1925}

whittier Coal Company (1926-1927)
‘Category: Cormercial/regional and local; Industrial/local

Type: Surface (strip) mine

Thickness
Overburden: Coal Seam: Mined: Source:
28 ft. 8 ft. no data CMID:1926

Cultural Resource Site Number: Not formally recorded

Basic Data (excerpted from primary sources):

This mire is not listed as a new mine in 1919, and it may bhave been
in operation prior to that time; however, it does appear likely that
the mine did not begin operations prior to about 1918. The 1920
CMID indicates that the Crockett Coal Co. "Is the largest strip mine
in the state.® Crockett became associated with Whittier in about
1921, and the mine became the Whittier-Crockett Coal Co. The 1926
CMID indicates that "This is one of the largest stripping mines in
the state. . .overburden is moved by the most modern machines used
in stripping projects, consisting of Drag-line 2 1/2 yards capacity,
a big Marion Shovel capacity 6 yards, and a small Marion shovel 1
3/4 yards capacity." Additionally, "the most modern mechanical
loaders are used in loading the coal into boxcars, 2,500 tons per
day can be loaded when required."” The Whittier-Crockett/Whittler
Coal Co. shared maintenance of a railroad with the Truax Coal Com-
pany; this railroad spur lead from the mines to Kincaid ({approxi-
mately 3.5 mi. from the mines), and the Whittier Coal Co. supplied
the Montana-Dakota Utilities Co.'s power plant (built by United
Power Company in 1925 and purchased by Montana-Dakota Utilities Co.
in 1926) with lignite in 1926 and 1927. The 1927 CMID lists pro-
duction statistics for the Whittier Coal Co.; however, the mine is
not listed in the Summary of Inspection. "Truax-Traer Coal Mines"
are listed in the Summary of Inspection--Truax-Traer purchased the
wWhittier Coal Co. mine sometime in 1927, and the Whittier Coal Co.
ceased to be operated as a separate mine in that Yyear {see mine
specific information regarding the Truax Coal Co. and the Truax-
Traer Coal Co. on pages 6d through 6J).
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Whittier-Crockett Coal Co. (continued)

Descriptive information pertaining to this mine is included in:

[source:year({pages)]

CMID:1920(18) DSKS:1984(Vol.1I,111=114)

CMID:1926(23) Leonard et al.:1925(77,79}
Notes:

Planning Unit 096, AML location 320 describes 162 93 24; however,
the Priority Site correlated with AML #320 lists the legal descrip-
tion 162 93 19. Since it appears likely that AML 320 actually
should describe 162 93 19 (Kjos and Schreiner 1984) and the
Crockett/Whittier-Crockett/Whittier Coal Co. was situated at 162 93
19 SW, information about this mine has been included here.

The Truax Coal Co. and the Truax-Traer Coal Co. also are located at
162 93 19 (Priority Site #4, and likely Planning Unit 096, AML
location 320), and a Diamond Lignite Mine may have been located at
Planning Unit 096, AML location 320 (162 93 24).

Sources (primary and secondary):

Brant:1953(19)

CMID:see table, next page, for approprilate years
DSKS:1984{Volume II, 111-114)

Fargo Forum:1924{17 November), 1926(6 Octaber)
Great Northern Railroad Map:1920

Lemrerman: 1974(25)

Leonard et al.:1925(77, 79)

School of Mines:1927, 1930, n.d.(14)
UND:1926{Circular 2)
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Mine: Crockett & Co. (1919) Planning Unit: 0096
Crockett Coal Co. (1920} AML Number: 320%%%
Whittier-Crockett Coal Co. (1921-1925)

Whittier Coal Company (1926-1927)

Tons
Days Price Tons Local Tons Ouwner or
Year Operated Employees Per Ton Preduced Trade Shipped Superintendent®
1919 75 16 no data 17,153 no data no data E.R. Crockett®t
1920 177 22 no data 58,083 none 58,083 E.R. Crocketth®
1921 178 3o 2.50 49,351 4,276 45,075 E.R. Crockett®®
1922 214 54 2.35 88,738 6,326 82,412 Whittler-Crockett®®
1923 309 65 2.45 95,148 3,640 82,378 H.A. Whittier®?®
1924 365 no data 2.30 100,529 2,676 86,953 H.A. Whittier®®
1925 196 10 2.30 122,39 7,200 104,496 H.A. Whittier*®
1926 222 78 2.07 124,181 17,552a 106,629 H.A. Whittier%*#®
1927 180 78 1.82 120,596 20,097a 100,499 H.A., Whittier®®

¥ Inless otherwise indicated, name listed is that of owner.
k%Individual was superintendent of the mine; cwner not listed.
xnESea Notes Included with description of Whittier-Crockett Hine.

a "Part used at Plant
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BURKE COUNTY

Planning Unit 096: AML Printout #320: T162N, R93W, Section 24

Additional Legal Location: See Notes, below

DOwners:

Truax Coal Co. A.H. & E.M. Truax

Category: Commercial/regional and local

Surface (strip)

Thickness
Overburden: Coal Seam: Mined: Source:
25 ft. 8 ft. no data CMID:1926

Cultural Resource Site Number: Not formally recorded

Basic Data (excerpted from primary sources}:

This mine 1s not lis=ted as a new mine in 1922; however, since the
Truax brothers moved their operation from Divide County to Burke
County in about 1918, and began developing this mine following that
time, it is possible that the mine was not in active lignite produc-
tion until 1922. A Great Northern Railroad map (1920) indicates
that the Truax Coal Company maintained part of a railroad spur that
lead from Kincaid {3.5 mi. from the mine); the Truax Coal Co. and
the Whittier-Crockett Coal Co. maintalined adjacent sections of this
spur. According to a former erployee of the Truax Coal Co., a mine
camp was developed in the vicinity of the mine; this camp was com-
prised of from 30 to 40 dwellings and a complex that included a cook
shack and bunkhouse with a capacity for about 50 persons. The 1926
CMID 1indicates that "This is amongst the largest stripping mines in
the state. . .overburden is stripped by modern stean shovels, three
shovels are in use. COne Bucyrus 3 1/2 yards, one Bucyrus 2 yards,
and one Bucyrus 1 1/2 yards capacity. . .coal is hauled to the
tipple by narrow gauge engines, the company having five engines 1in
use. The c¢oal cars are substantially built having a side dumping
arrangement. . .Mechanical loaders are used In the box cars.” In
1927, the Truax brothers merged with Glen W. Traer (a pioneer in the
fuel business from Chicago), and the Truax-Traer Coal Co. was
developed. The last mine production listing for the Truax Coal Co.
is in the 1927 CMID, which lists the mine's production separately,
and lists only the Truax-Traer Ccal Mines in the OSummary of
Inspection. The Whittier Cozl Co. alsc merged with the Truax-Traer
Coal Co. in 1927, and beginning in 1928 lignite production from the
former two mines 1s included under Truax-Traer Coal Co. (see
description of the Whitter Coal Co.--page 6a--and of the Truax-Traer
Coal Co.--page 6g).

Descriptive information pertaining to this mine 1s included in:
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Truax Coal Co. {continued)

[ source:year(pages})

CMID:1926{24) DSKS:1984{Vol.1I,112-114)
Notes:

Planning Unit 096, AML location 320 describes 162 93 24; however,
the Priority Site correlated with AML #320 lists the legal descrip-
tion 162 93 19. Since it appears likely that AML 320 actually
should desceribe 162 93 19 {Kjos and Schreiner 1984) and the Truax-
Traer Coal Co. {and possibly the Truax Coal Co.} was situated at 162
g3 19, information about this mine has been included here.

The Whitter-Crockett Coal Co. and the Truax-Traer Coal Co. also are
located at 162 93 19 (Priority Site #4, and likely Planning Unit
096, AML location 320), and a Diamond Lignite Mine may have been
located at Planning Unit 096, AML location 320 (162 93 24).

Sources (primary and secondary):

CMID:see table, next page, for appropriate years
DSKS:1984(Volume II,112-114)

Fargo Forum:1924{17 Rovexzber}, 1926{6 October)
Great Northern Railroad Map:1920
Lemmermanz1974{33)

North Dakota History:1977(Vol.&4, #4, 11, 13-14)
Scheol of Mines:1927
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Mine: Truax Coal Co. Planning Unit: 096

AML Number: 32088
Tons
Days Price Tons Local Tons Owner or
Year Operated Employees Per Ton Produced Trade Shipped Superintendent®
1922 122 40 2.5¢ ° 41,000 200 40,800 A.H. Truax¥*®
1923 "gteady" 55 2.75 109,800 none 109,800 E.M. Truax%®
1924 365 60 2.10 135,060 none 136,060 A.H. Truax*®
1925 300 60 1.81 195,271 500 194,771 E.M. Truax¥®s
1926 310 75 1.90 171,804 200 171,604 A.H. Truax*®
1927 60 no data 1.79 68,680 none 68,680 A.H. Truax*#

%)nless otherwise indicated, name listed is that of owner.
#2Tndividual was superintendent of the mine; owner not listed.
#%8%Sce Notes included with description of Truax Coal Co.

Burke-6f



BURKE COUNTY
Planning Unit 096: AML Printout #320: T162N, R93W, Section 24

Additional Legal Location: 162 93 19; 162 93 20 SW and SE; 162 93 21
SW; 162 93 28 KW; 162 93 29 N1/2
162 94 B NE; 162 94 9 NW; 162 94 14 SW;
162 94 23 RE; 162 94 24 N1/2
See Notes, below

Name: Owners
Truax~-Traer Coal Co. {1927-1961) Truax-Traer Coal Co. (1927-1961)
Truax=-Traer Coal Co. (Div. of Consolidation Coal Co. (1962-
Consolidation Coal Co.) {1962~ 1968)
1964)

Truax-Traer Coal Co. {Kincaid Mine,
Div. of Consol. Coal Co.} (1965~
1968)

Category: Comrercial/regional and local; Industrial/local

Type: Surface (strip}

Thickness
Overburden: Coal Seanm: Mined: Source:
No data g ft. 8 in. No data Bureau of Mines:1948

Cultural Resource Site Number: HNot formally recorded

Basic Data {excerpted from primary scurces):

The Truax-Traer Coal Co. was formed in 1927, when the Truax brothers
and G. Traer formed a merger; the Whittier Coal Co. was purchased or
was merged with the Truax-Traer Coal Co. -at this same time. Appar-
ently the mine camp developed by the Truax brothers at their Truax
Coal Co. mine was maintained by the Truax-Traer Coal Co. The Truax-
Traer Coal Co. sold coal for local use and shipped coal for regiocnal
use; additionally, 1lignite from this mine was used at the Montana-
Dakota Utilities power plant (built in 1925 and originally supplied
by the Whittier Coal Co.}. The Truax-Traer Coal Co. was purchased
by the Consolidation Coal Co. 1n 1961/1962, and the Consolidation
Coal Co. owner and operated the mine until 1968, when the mine quit
production. The Montana-Dakota Utilitles power plant ended electri-

city generation in about 1966.

Descriptive information pertaining to this mine is included in:

[source:year(pages)]
Bureau of Mines:1948(73) Lemmermanz: 1974(33-42)
DSKS:1984{Vol.II,111-115) Oihus:1978
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-

Truax-Traer Cocal Co. {continued)

Notes:

Planning Unit 096, AML locaticn 320 describes 162 93 24; however,
the Priority Site correlated with AML #320 lists the legal descrip-
tion 162 93 19. Since it appears likely that AML 320 actually
should describe 162 93 19 (Kjos and Schreiner 1984) and the Truax-
Traer Coal Co. was sitvated in part at 162 93 19, information about
this mine has been included here.

The Whitter-Crockett Coal Co. and possibly the Truax Coal Co. alsoc
are located at 162 93 19 {(Priority Site #4, and likely Planning Unit
096, AML location 320); a Diamond Lignite Mine may have been located
at Planning Unit 096, AML location 320 {162 93 24); and the Olson
Coal Mine and the Sormeness Coal Mine are located at Planning Unit
096, AML 1location 600 (162 94 14--3ee additional legal locatiqns

‘abovel.

Sources (primary and secondary):

Bureau of Mines:n.d.{Bulletin 482}; 1948(73)
CMID:see table, next page, for appropriate years
DSKS: 1984{Volume 1I,111-115)

Gauger et al.:1928a(2}, 1928b(2), 1930(2)
Harrington et al.:1931(2)

Lemmerran:1974{33-42) -

ND Dept. of Parks and Recreation:1975{Appendix D}
Qihus:1978 .
School of Mines:1930
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Mine: Truax-Traer Coal Co. {1927-1961) Planning Unit: 096
Truax-Traer Coal Co. (Div. of AML Number: 320%%x
Consolidation Coal Co.) {1962-1964)
Truax-Traer Coal Co. {Kincaid Mine,
Div., of Consol. Coal Co.) {1965-1968)
Tons
Days Price Tons Local Tons Owner or
Year Operated Ezployees Per Ton Produced Trade Shipped Superintendent®
1927 304 65 1.79 159,418 2,542 156,876 A.H. Truax*®
1928 282 120 1.T4 334,724 3,993a 330,731 F.P. Truax¥®
1929 270 48 2.00 37,518 2,460a 315,058 E.M. Truax%#
1930 275 85 1.75 285,291 2,500a 282,791 F.P. Truax*%
1931 310 115 1.11 179,875 6,875a 173,000 Ben Dollarhide®**®
1932 313 70 1.15 180,108 1,312 178,796 Ben Dollarhide®®
1933 172 15% 1.17 188,455 none 190,400 Ben Dollarhide®®
1934 157 160 1.44 146,945 none 146,673 Ben Dollarhide®¥
1935 "7 119 1.38 149,665 382 149,283 Ben Dollarhide®®
1936 225 154 1.21 152,398 2,918 149,480 Jonas Johnson®**
1937 162 91 1,18+ 198,600+ 3,905+ 194,694+ Jonas Johnson*¥
1938 170 66 1.28+ 182,180+ 2,491+ 179,689+ Jonas Johnson*®
1939 157 68 1.25+ 199,525 2,727 196,798 Jonas Johnson*#
1940 159 73 1.26+ 178,498 2,040 176,458 Jonas Johnson®*®
1641 162 75 1.26 190,500+ 2,234+ 188,266+« Jonas Johnson®®
1942 167 86 1.39+ 218,532 14,087 204,445 Jonas Johnson*#®
1943 192 a8 1.52+ 336,621 17,977 318,644 Jonas Johnson*®
1944 195 86 1.50 330,887 11,813 319,074 Jonas Johnson®*®
1945 216 81 1.46+ 373,453 1,736 371,717 Jonas Johnson®**®
1946 212 75 1.49+ 358,352 44,318 314,034 Lewis Larson®¥
1947 212 56 1.71+ 327,426+ 30,328+ 298,810+ Lewis Larson*¥
1948 211 55 2.15+ 329,331+ 24,843+ 304,509+ Lewis Larson**
1949 212 51 2.54 367,597+ 23,889+ 342,842+ Lewis Larson*#
1950 225 58 2.39 523,522+ 25,979+ 395,104+ Lewis Larson®®
1851 216 63 2.42 416,148+ 76,516+ 342,813+ Lewis Larson®*®
1952 194 63 2.41 431,907+ 10,420+ 359,248+ Lewis Larson*®
60,059
1953 189 63 2.33 417,499+ 11,235+ 344,942+ Lewis Larsont#
61,152b
1954 177 59 2.30 388,786 12,559+ 317,426+ Lewis Larson®®
58,042b
1955 191 58 2.22 464,924 14,731+ 390,770+ Lewls Larson**®
60,787b
1956 195 65 2.31 489,234 15,647 411,397 Lewis Larson*?
60,7T13b
1957 184 53 2.27 448,429 15,729 368,700 Lewis Larson®*?
61,5306
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Truax-Traer Coal Co., continued

Tons
Days Price Tons Local Tons Ouner or

Year Operated Employees Per Ton Preduced Trade Shipped Superintendent®

1958 160 49 2.24 390,905 13,850 323,153 Lewis Larson*®
57,614b

1959 167 51 2.28 375,582  13,8%0 310,302 Lewis Larson*?
49,700b

1960 172 51 2.29 407,944 18,336 328,699 Lewis Larson*?
62,385b

1961 164 82 2.30 387,166 15,759 311,376 Lewis Larson®®
59,415b

1962 182 49 2.36 421,202 58,445 358,114 Lewis Larson®*

1962/64 308 55 2.31 557,898 90,121 472,628 LeRoy Olson®®

1965 124 32 2.48 181,561 27,367 160,551 Kenneth F. Redka®*®

1966 132 32 2.29+ 199,584 17,179 182,328 Kenneth F. Redka®#

1967 94 25 2.64 128,497 14,541 113,983 Kenneth F. Redka®*®

1968 80 T 4.4 8,921 8,921 none Kenneth M. Berg*®

{acting)

¥Unless otherwise indicated, name listed is that of owner.
$3Tndividual was superintendent of the mine; owner not listed.
#s¥5ee Notes included with description of Truax-Traer Coal Co.

a "Part used at Plant.™
b "Pouver Plant.™
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BURKE COUNTY

Planning Unit 096: AML Printout #599: TI162N, RI4W, Section 8

Additional Legal Location: Sections 3, 4,5, 6, 7, 8, and 9

NHame:

Owners

Baukol-Noonan {(aka Noocnan Mine} (1963-1975) Baukol-Noonan, Inc.
Larson Mine (1976-198 )

Category: Commercial/regional and local; Industrial/regional

Type: Surface {strip)
Thickness
Overburden: Coal Seam: Mined: Source:
No data Ko data No data Not applicable

Cultural Resource Site Number: Not formally recorded

Basic Data {excerpted from primary sources):

In 1963, the Baukol-Noonan Mine, which had been opecating in Divide
County, began operating in Burke County. In 1973, Baukol-Noonan,
Inc., had 318 acres under permit in Sections 3, 4, 5, &, and 9; a
1975 general county highway map fllustrates that the boundary of the
Baukol-Noonan mine included portions of Bections 4, 5, 6, 7, 8, and
9. The name of this xine changed from Baukol-Noonan to Larson,
appacently in 1976, although the owner/operator (Baukol-Noonan,
Inc.) remained the same, This mine supplies or supplied American
Crystal Sugar in Drayton and East Grand Forks, Minnesota, with
lignite. Additionally, this mine supplies North Dakota State
University (Fargo) and University of North Dakota (Grand Forks) with
amounts of lignite, and the mine also sells coal for domestic
heating purposes and to the Crosby school and hospital.

Desceiptive information pertaining to this mine is included in:

[sourcetyear (pages}]

NDPS5C:1973 (46) wWilliston Dally Herald:1983

Hotes:

It should be noted that prior to 1963, the Baukol-Noonan Mine was
operated in Divide County at Planning Unit 095, AML location 319
(T162H, RI5W, Secticn 10).

Sources (primary and secondary):

CMID:see table, next page, for appropriate years
Lemmerman: 1974

NDPSCisee tahble, next page, for appropriate years
williston Dally Herald:1983{6 March) (1-2}
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Mine: Baukal-Noonan {31963-1975) Planning Onlt: 096

Larson Mine (1976-198 ) AML, Numbers 599

Tons

Days Price Tons Local Tons Owner or
Year Operated Employees Per Ton Produced Trade Shipped Superintendent®
1962/64 206 43 2,20 290,786 27,258 263,528 Edgar Sandberg*#*
1965 204 47 2.15 324,776 33,008 291,768 E. Sandhberg**
1966 47 2,04+ 324,752 31,067 293,685 Edgar Sandberg**
1967 202 47 1.96 439,241 27,044 412,197 Bdgar Sandberg**
1968 195 47 1.98 419,374 27,382 390,870 Edgar Sandberg**
1969 no data 48 no data 489,706 no data no data Edgar Sandbergt*®
1970 no data 47 no data 600,063 no data no data WNoonan**®
1971 no data 54 no data 517,754 no data no data Edgar Sandberg*®
1972 no data 44 no data 482,928 no data po data Duane Dihle*®
31973 no data 47 no data 432,299 no data no data Duane Dihle**®
1974 no data 49 no data 401,867 no data no data Duane Dihle**
1975 no data 23 no data £39,739 no data no data Duane Dihle**
1976 no data no data no data 352,716 no data no data Baukol-Noonant
1977 no data no data no data 465,691 no data no data Baukol-Noonant
1978 no data no data no data 529,510 no data no data Baukol-Noonant
1979 no data no data no data 445,036 no data no data Baukol-Noonant
19890 no data no data no data 453,626 no data no data Baukol-Noonant
1981 no data no data no data 398,671 no data no data Baukol-Noonant

*Unless otherwise indicated, name listed is that of owner.

ssIndividual was superintendent of the mine; owner not llsted.

tListing is for operator of the mine.
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BURKE

Planning Onit 096:

Additiocnal Legal Locatlon:

Name:

Olson
Olson
Olson
Olson

COUNTY

Coal Mine {1911-1913)
Coal Company (1935-1938)
& Bon Mine (1939)

Coal Company {(1940-1945)

Category: Commercial/local

Type: Strip (surface)
Overburdens Coal Seam:
10 ft. 8 ft.
10-20 ft. 7-8 ft.

Cultural Resource Site Number:

sW

AMI, Printout §600: TI162N, RI4W, Section 14

Owner:

Anders Olson (1911-1913)
No data (1935-1945)

Thicknesa

Mined: Source:

8 ft, SEBR:1912
7 £t. SERRz1914

Rot formally recorded

Basic Data (excerpted from primary sources)i

The Olgon Coal Mine was opened in 1911, and it operated until summer
of 1912, when It was abandoned because overburden and water deposits

pade operation of the mine unprofitable.

An Olson Coal Company is listed as a “new mine, not operating® in
935. This Qlson Coal Company has the same post office (Larson) as
the Olson Coal Mine and {t also is listed as a strip (surface) mine;
however, no information is provided about the lejal location of the
Olson Coal Company, and it is not known 1f the two mines were at the
The Olson Coal Company was listed but apparently did
In 1939, the mine is listed as

1

same location.
not operate in 1936, 1937, and 1938,

the Olson & Son Mine, and production statistics were noted,

Olson & Son Mine was called the Olson Coal Company in 1940, and it
is listed under this name until 1945 when it is 1listed as not

operating.

Descriptive informatlon pertaining to this mine is included ins

S

Notes:

It should be noted that there is no definite indication that the
Olson Coal Mine and the Olson Coal Company operated at the same
Production statistics have been provided for both mines
on the following page, since bath mines were gstrip mines and the

location.

sourcesyear (pages})

EBR:1912(108)

SEBR11914(125)

post office listed for both mines was Larson,
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0Olson Cocal Mine {(continued)

~

The Scmmeness (aka Sommerness) Mine also 1s located at this Planning
Unit and AML location.

Sources (primary and secondary)t
CMID:gsee table, next page, for appropriate years

Leonard et al,:1925{79)
SFBRisee table, next page, for appropriate years
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Mine: Olson Coal Mine (1911-1513)

Planning Unit: 095

Olgon Coal Company (1935-1938) AML Numbers 600

Olson & Son Mine (1939)

Olson Coal Company (1940-19453)

Tons
Days Price Tons Local Tons Owner or

Year Operated Enployees Per Ton Produced Trade Shipped Superintendent*
1911 80 4 1.20 700 yes no Anders Olson
1912 168 2 1.50 1,000 yes no Anders Olson
1913 no data no data no data no data no data no data Anders Olson
1913 "not operating®
1935t no data no data no data no data no data no data no data
1936t 160 1 1.25 417 417 none Lawrence Olson*#
19371t no data no data no data nodata no data no data no data
1538 no data no data no data no data no data no data no data
1939 90 6 1.25 245 245 none Lawrence Olson*#
1940 110 2 1.00 989 989 none Lawrence Olson**
1941 114 5 «95 3,913 3,913 none Lawrence Olson®*®
1942 20 2 1.21+ 4,189 4,189 none Lawrence Olson*#®
1943 92 1 1.47 712 642 none Lawrence Olsont*®
1944 60 no data 1.96 424 424 none Lawrence Olson**®
1945 no data no data’ no data no data no data no data Lawrence Olson**

1945 *did not operate®

*Unless otherwise indicated, name listed is that of owner.

»#Individual was superintendent of the mine; owner not listed.

t*new mine, not operating®
t$"not operating®
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BURKE COUNTY

Planning Unit 096: AML Printout $600: T162N, R94W, Sectlon 14

additional Legal Locatlon: Section 14, 5%

Name: Owners
Sommeness Mine M.0. Sommeness (aka
Sommerness)

Category: No data

Type: No data

Thickness
Overburden: Coal Seam: Mined: Source:
No data No data No data Bot applicable

Cultural Resource Site Number: Kot formally recorded
Basic Data (excerpted from primary aources)t

A 1924 WCB map 1llustrates a Sommeness {aka Somserness) Mine at this
location; however, no additional Jdata was noted about a Sommeness

Mine.

pPescriptive information pertalning to this mine is included in:
[soucce:year (pages)])

WCB Map:1924

Notes:

The Olson Mine also Is located at this Planning Unit and AML
location.

Sources (primary and secondary)s

WCB31924
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BURKE COUNTY

Planning Unit 097: AML Printout §519: T164N, R93W, Section 31, NE
Planning Unit 096: AML Printout $598: TIG4N, R93W, Secticn 31, NE

pdditional Legal Location: See notes, below

Names Owmner:
MacRee Coal Mine (1908-1908) S.G. Ruffcorn (aka G.G.,
Mackee Coal Mine (1910-1913) £.G., and G.S) (1908-
Makee Coal Mine (1914-1919) 1913}

Shannon G. Ruffcorn Estate
{1913-1919)

Category: Commercial/local

Types Underground, drift, double entry (13908-1913); Underground, shaft
gingle entry (1914-1919)
Thickness
Overburden: Coal Seam: Mined: Source:
30 f£t. 7-8 £t, 6 ft. SEBR:1910, 1912
30 ft. 6-~7 ft. 6 ft. SERR: 1914
30 ft. 6-6 1/2 f£t. S 1/2 f£t. £EBR21916, 1918

Cultural Resource Site Number: Not formally recorded

Basic Data (excerpted from primary sources):

This mine is not 1isted as a new mine in 1909, and it apparently had
*been in operation for a number of years" by 1912 (SEBR 1912).
According to the 1910 SEBR, ¢oal was found at this mine along the
border of the south slde of Short Creek., By 1912, the mine “entry
[was] o0 lony that further economical operation of the emine will
requice the sinking of a shaft.® A new shaft had been drlven by
1916; however, in 1918, the "mine was found practically worked
out,® and no listings were noted following 1919. Therefore, it is
agsumed that the mine ceased operations in about 1919; however, it
may have continued to be operated but not reported or it may have
been operated and reported under some other name following 1919.

Descriptive Information pertaining to this gine 1ia included in:

[sourcesyear{pages)]
SEBR:1910(96) SEBR:1916 (129-130)
SEBR:1912(108) SEBR:1918(135)
SESR:1914{125)

Hotes:

It should be noted that Planning Unit 097, AML location 519 amd
Planning Onit 096, AML location 598 both jdentify legal locatlon:
T164N, R93W, Section 31, RE.
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MacKkee Coal Mine (continued)

The name of this mine also was spelled McKee, and the mine appar-
ently also was known as the Ruffcorn Mine (Ploneer and Progress
n.d.}.

A pumber of locational diecrepancles were noted for the MacKee Coal
Mine, Each of these is listed and discussed below:

19103 Ti64N, R93, Section 30, NW (Lot 1, Portal)

The community of Portal, North Dakota, is located in TI64N, RI2W,
Sectlon 36, NW. Descriptive information provided in 1910 indicates
that the MacKee Coal Mine was located about 12 miles west of Portal,
which could place it somewhere in T164N, RI3IW, Section 31 (the
location identified in both Planning Units and AML locations).

1912: T162N, R94W, Section 30

The legal location listed in the 1912 SEBR would place the Mackee
Coal Mine in Canada, as would the 1912 SEBR descriptive information,
which places the mine 8 miles north of Columbus, North Dakota.

1914: TI62N, RY4W, Section 30, NW

The legal location listed in the 1914 SEBR would place the Mackee
Coal Mine in Canada; no distance from a North Dakota community is
provided in the 1914 SEBR descriptive section.

19162 TI164N, R93W, ESectlon 32

The legal location 1listed in the 1916 SEBR would place the Makee
Coal Mine in North Dakota, but would not place it in a2 Planning Unit
or AML location; the 1916 SEBR descriptive information places the
mine about 7 miles north of Columbus, North Dakota, which could
apply to T164N, R93W, Section 31 or Section 32,

1918: TI64N, R93W, Section 32

The legal location listed in the 1918 SEER would place the Makee
Coal Mine in North Dakota, but would not place it in a Planning Unit
or AML location; the 1918 SEBR descriptive information places the
pine about 7 miles north of Columbus, North Dakota, which could
apply to T164N, R93W, Sectlon 31 or Section 32.

It should be noted that descriptive Information provided in all
above mentioned reports places the mine a few hundred feet south of
the North Dakota/Canada border and near the Short Creek, The Short
Creek appears to traverse both Section 31 ard Section 32, T164%,

RI3W.

Leonard et al. (1925) indicate that coal was mined from Section 31,
T1648, R93IW; however, Leonard et al, (1925) provide no mine name for
this legal location. Wilder (1902) indicates that an unnamed
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MacKee Coal Mine {(continued)

(Fﬂt underground mine was operated in Section 31, TI64N, RIIW, and that
‘ this mine operated continuously for two years, It is not known if
these sourceg refer to the MacXee Mine, or if they refer to some
other mine(s}.

Sources (primary and secondaryl:

CAL:1912(162)

CMID:gee table, next page, for appropriate years
Leonard et al,.:1925(79)

Ploneers arnd Progress:n.d. [861)

SEBR:see table, next page, for appropriate years
Wilder:z1902(131)
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Mine: MacKee Coal Mine (1908-1309) Planning Unit: 097
Mackee Coal Mine (1910-1913) AML, Number: 519

(’\ Makee Coal Mine (1914-1%19)
Planning Unit: 096

AMI. Number: 598
Tons
Days Price Tons Local Tons Owner or

Year Operated Employees Per Ton Produced Trade Shipped Superintendent*
1909 no data 5 2,00 3,000 yes no 8.G. Ruffcorn
1910 150 6 1.80 1,200 yes noe G.G. Ruffcorn
1911 {00 3 1.80 370 yes no G.G, Ruffcorn
1912 45 2 1.8C 300 yes no G,5.Ruffcorn
1913 12 2 1.80 3oa yes no G.S5. Ruffcorn
1914 64 1 1,50 100 yes no Shannon G.

Ruf fcorn Bstate
1915 126 3 1.50 500 yes no Shannon G

Ruffcorn Estate
1916 240 3! 1.50 1,469 yes no Shannon G.

Ruffcorn Estate
1917 168 2 1.75 891 yes no Shannon G.

Ruffcorn Estate
1919 250 4 ne Jdata 1,000 no data no data no data

(_j *Unless otherwise indicated, name listed i3 that of owner.
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SAMPLE CONTRACT

Administrator:

State of North Dakota
Public Service Commission
State Capitol - 12th Floor
Bismarck, ND 58505-0480
(701) 328-2400

Date:
Tony Clark Kevin Cramer Brian P. Kalk
Commissioner Chairman Commissioner
Contractor
Name
Address City/State/Zip Phone
Typed Name Title
Signature Date
Agreement Information Budget Information
Contract No.: Cost Center: 9000
Start Date: Services:
Optional on-site
review:
End Date: Expenses:
Program Title: ID
Type of Contract: () Fixed Price Type of Contractor: () Individual
() Cost Reimb. () Unit Price () Corporation () Partnership
( ) Other () Public Agency
() Nonprofit Organization
() Other

This contract is entered into between the State of North Dakota acting through the Public Service
Commission (State) and XXX (Contractor). This contract consists of this sheet, general provisions and

specific provisions.



Sample Contract
Page 2

GENERAL PROVISIONS
CONTRACTUAL FEATURES

LEGAL AUTHORITY

The Contractor assures that it possesses legal authority to participate in this
contract.

ASSIGNMENT AND SUBCONTRACTING

The Contractor may not assign this contract or any part thereof, or assign any of
the monies to be paid hereunder, nor shall any part of the work done or material
furnished under this contract be sublet without the State’s expressed written consent.

TERMINATION

The State, by written notice of default listing causes and reasons, may terminate
this contract in whole or in part if (1) the Contractor fails to provide services required by
this contract within the time specified or any extension agreed to by the State; or (2) the
Contractor fails to perform any of the other conditions or provisions of this contract, or
so fails to pursue the work so as to endanger performance of this contract in
accordance with its terms. The State will be liable only for payment provisions of this
contract for services satisfactorily rendered prior to the effective date of termination.

Significant deviation from performance standards in this contract may result in
reduced or terminated financial participation of the Contractor, subsequent to
negotiations with the State.

This contract may be terminated in whole or in part without cause by mutual
consent of the Contractor and the State. The parties shall agree upon the termination
conditions including effective date and in the case of partial terminations, that portion to
be terminated.

The State may terminate this contract effective upon delivery of written notice to
the Contractor or on any later date stated in the notice in the event (1) funding from
federal, state or other sources is not obtained and continued at levels sufficient to allow
for work performed or purchases of the services or supplies in the indicated quantities
or term; (2) federal or state laws or rules are modified or interpreted in a way that the
services are no longer allowable or appropriate for purchase under this contract or are
no longer eligible for the funding proposed for payments authorized by this contract; or
(3) any license, permit or certificate required by law or rule, or by the terms of this
contract, is for any reason denied, revoked, suspended or not renewed.

Any contract that extends beyond the current biennium may be terminated by the
State if sufficient funds are unavailable, if the law regarding the contract is changed or
without cause at any time.
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The rights and remedies of the State provided in the termination provisions
related to defaults by the Contractor are not exclusive and are in addition to any other
rights and remedies provided by law or under this contract.

FORCE MAJUEURE

Contractor will not be held responsible for delay or default caused by fire, riot,
acts of God or war if the event is beyond the Contractor’s reasonable control and the
Contractor gives notice to the State upon occurrence of the event causing the delay or
default or which is reasonably expected to cause a delay or default.

RENEWAL

This contract will not automatically renew. State will provide written notice to
Contractor of its intent to renew this contract before the scheduled termination date.

MERGER AND MODIFICATION

This contract constitutes the entire agreement between the parties. There are no
understandings, agreements, or representations, oral or written, not specified within this
contract. This contract may not be modified, supplemented or amended, in any
manner, except by written agreement signed by both parties.

SEVERABILITY

If any term of this contract is declared by a court having jurisdiction to be illegal
or unenforceable, the validity of the remaining terms shall not be affected, and if
possible, the rights and obligations of the parties are to be construed and enforced as if
the contract did not contain that term.

NOTICE

All notices or other communications required under this contract shall be given by
registered or certified mail and are complete on the date mailed when addressed to the
parties at the following addresses:

State:

Darrell Nitschke, Executive Secretary
Public Service Commission

600 E. Boulevard Ave., Dept. 408
Bismarck, ND 58505-0480

Contractor:
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APPLICABLE LAW AND VENUE

This contract is governed by and construed in accordance with the laws of the
State of North Dakota. Any action to enforce this contract must be brought in the
District Court of Burleigh County, North Dakota.

SPOILIATION — NOTICE OF POTENTIAL CLAIMS

Contractor shall promptly notify the State of all potential claims that arise or result
from this contract. Contractor shall also take all reasonable steps to preserve all
physical evidence and information that may be relevant to the circumstances
surrounding a potential claim, while maintaining public safety, and grants to the State
the opportunity to review and inspect the evidence, including the scene of an accident.

CONFIDENTIALITY

Contractor agrees not to use or disclose any information it receives from the
State under this contract that the State has previously identified as confidential or
exempt from mandatory public disclosure except as necessary to carry out the purposes
of this contract or as authorized in advance by the State. The State agrees not to
disclose any information it receives from Contractor that the Contractor has previously
identified as confidential and which the State determines in its sole discretion is
protected from mandatory public disclosure under a specific exception to the North
Dakota open records law, North Dakota Century Code Section 44-04-18. The duty of
the State and Contractor to maintain confidentiality of information under this section
continues beyond the term of this contract, or any extensions or renewals of it.

Contractor understands that, except for disclosures prohibited in North Dakota
Century Code Chapter 47-25.1, the State must disclose to the public upon request any
records it receives from Contractor. Contractor further understands that any records
that are obtained or generated by the Contractor under this contract, except for records
that are confidential under North Dakota Century Code Chapter 47-25.1, may, under
certain circumstances, be open to the public upon request under North Dakota open
records law. Contractor agrees to contact the State immediately upon receiving a
request for information under the open records law and to comply with the State’s
instructions on how to respond to the request.

INSURANCE

a. Required Coverages. Contractor shall secure and keep in force during the term
of this agreement and Contractor shall require all subcontractors, prior to
commencement of an agreement between Contractor and the subcontractor, to
secure and keep in force during the term of this agreement, from insurance
companies, government self-insurance pools or government self-retention funds
authorized to do business in North Dakota, the following insurance coverage’s:

(1) Commercial general liability, including premises or operations, contractual,
and products or completed operations coverage (if applicable), with minimum
liability limits of $250,000 per person and $1,000,000 per occurrence.
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(2) Automobile liability, including Owned (if any), Hired and Non-Owned
automobiles, with minimum liability limits of $250,000 per person and
$1,000,000 per occurrence.

(3) Workers compensation coverage meeting all statutory requirements. The
policy shall provide coverage for all states of operation that apply to the
performance of this contract.

(4) Employer’s liability or “stop gap” insurance of not less than $1,000,000 as an
endorsement on the workers compensation or commercial general liability
insurance if Contractor is domiciled outside the State of North Dakota.

b. General Insurance Requirements. The insurance coverages listed above must
meet the following additional requirements:

(1) Any deductible or self insured retention amount or similar obligation under the
policies shall be the sole responsibility of the Contractor.

(2) The Contractor shall furnish a certificate of insurance and all endorsements
to the undersigned State representative prior to commencement of this
agreement. All endorsements shall be provided as soon as practicable.

SAFETY REQUIREMENTS

The Contractor shall keep informed of and comply with all federal, state, and
local laws, regulations, and other legal requirements governing the safety, health,
sanitation, and performance of the contract in general. In addition, the Contractor shall
provide, inspect and maintain all safeguards, safety devices, protective equipment,
safety programs and other needed actions the Contractor determines necessary to
reasonably protect the life, health and property of the Contractor, subcontractors, the
State, the public and each of the employees, officers, assigns and agents of the
Contractor, subcontractors and the State, in connection with the performance of work
resulting from or arising out of the contract.

INDEPENDENT ENTITY

Contractor is an independent entity under this contract and is not a State
employee for any purpose, including but not limited to the application of the Social
Security Act, the Fair Labor Standards Act, the Federal Insurance Contribution Act, the
North Dakota Unemployment Compensation Law and the North Dakota Workers’
Compensation Act. The Contractor retains sole and absolute discretion in the manner
and means of carrying out the Contractor’s activities and responsibilities under this
contract, except to the extent specified in the contract.



Sample Contract
Page 6

FISCAL RESPONSIBILITIES
RECORDS

All records, regardless of physical form, and the accounting practices and
procedures of the Contractor relevant to this contract are subject to examination by the
North Dakota State Auditor or the Auditor’s designee. The Contractor shall maintain
and retain all books, records, and other documents required by the State and to
produce program narrative and statistical data at times prescribed by the State relevant
to this agreement for four years after final payment. Records shall be retained beyond
four years if audit findings have not been resolved.

NO CLAIM FOR ADDITIONAL WORK

No claim for additional services not specifically herein provided, done, or
furnished by the Contractor will be allowed, nor shall the Contractor do any work or
furnish any material not covered by the contract, unless such work is ordered in writing
by the State.

TIME KEEPING PROCEDURES

The Contractor shall require employees and subcontractors, if applicable, whose
positions are funded under this contract or included as match, to maintain adequate
documentation for services provided.

MONITORING, EVALUATION, AND AUDIT

The Contractor agrees to cooperate with any monitoring, evaluating and/or audit
conducted by the State, or their designees who shall have full access to and the right to
examine all books, records and other relevant documents.

The Contractor agrees to take immediate corrective action on deficiencies
disclosed through program monitoring of costs disallowed in the course of an audit,
review, or monitoring.

PREPAYMENT

The State will not make any advance payments before performance by the
Contractor under this contract. The Contractor will be compensated based on periodic
submittal of progress reports and signed invoices.

TAXPAYER ID

Contractor’'s North Dakota tax ID number is:
Contractor’s federal employer ID number is:
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PROGRAM REQUIREMENTS

COMPLIANCE WITH LAWS

Contractor agrees to comply with all applicable laws, rules, regulations and
policies, including but not limited to those relating to nondiscrimination, accessibility and
civil rights. Contractor agrees to timely file all required reports, make required payroll
deductions, and timely pays all taxes and premiums owed, including but not limited to
sales and use taxes and unemployment compensation and workers’ compensation
premiums. Contractor shall have and keep current at all times during the term of this
contract all licenses, registrations and permits required by law and shall be authorized
to do business in the State of North Dakota.

EQUAL OPPORTUNITY
No individual shall be excluded from participation in, denied the benefits of,
subjected to discrimination under, or denied employment in the administration of or in

connection with this contract because of race, color, disability, or political affiliation or
belief.

The Contractor will take affirmative action to ensure that applicants are employed
and that employees are treated during employment without regard to their race, color,
religion, national origin, disability, age, sex, political affiliation or belief or citizenship.
NONDISCRIMINATION

This contract and any subcontract hereunder is subject to the Age Discrimination
Act of 1975, Section 504 of the Rehabilitation Act, Title VI of the Civil Rights of 1964
and the Americans with Disabilities Act of 1990.

BUY AMERICAN ACT

The Contractor agrees to comply with sections 2 through 4 of the Act of March 3,
1933 (41U.S.C. 10a-10c, popularly known as the “Buy American Act”.) This applies to
all subcontractors and suppliers of the Contractor. The Contractor will include this
clause in all agreements and contracts.

EFFECTIVENESS OF CONTRACT
This contract is not effective until fully executed by both parties.

SPECIFIC PROVISIONS:

Invitation for Bid



2011 Columbus Cultural Resource Survey Solicitation List

These firms were chosen from a list obtained from the State Historical Society. Included are
current or past cultural resource investigation permit holders based within 500 miles of Bismarck
with expertise in history and historical architecture. Attempts were made to contact each firm
and ask whether it was interested in bidding on this solicitation and whether it had staff with

experience in mining history.

ACR Consultants, Inc.
1423 O’Dell Court
Sheridan, WY 82801
Contact: Kevin O'Dell
Telephone: 307-673-5966
kodell@acrcrm.com

Mead & Hunt, Inc.

7900 W. 78th Street, Suite 370
Minneapolis, MN 55439

Contact: Heather Goodson
Telephone: 952-941-5619
heather.goodson@meadhunt.com

AECOM, Inc.

161 Cheshire Lane North
Suite 500

Minneapolis, MN 55441
Contact: Amy Ollendorf
Telephone: 763-551-2426
amy.ollendorf@aecom.com

Metcalf Archaeological Consultants, Inc.
P.O. Box 2154

Bismarck, ND 58502

Contact: Suzanne Canevello
Telephone: 701-258-1215
scanevello@metcalfarchaeology.com

UNDAR-West

110 SW Second Ave.

Belfield, ND 58622

Contact: Mike A. Jackson
Telephone: 701-777-4081

Fax: 701-777-2435
michael-jackson@und.nodak.edu

Quality Cultural Resource Services, Inc.
3459 Jet Drive

Rapid City, SD 57703-4760

Telephone: 605-388-5309

Contact: Lance Rom

Fax: 605-388-5319
[rom@qualityservices.us.com

Beaver Creek Archaeology, Inc.
301 1st Ave NE, Suite 201
Mandan, ND 58554

Contact: Wade Burns
Telephone: 701-663-5521
wburns@bcarch.org

The 106 Group Ltd.

The Dacotah Building

370 Selby Avenue Ste. 206
St. Paul, MN 55102
Contact: K. Anne Ketz
Telephone: 651-290-0977
anneketz@106group.com

Ethnoscience, Inc.

4140 King Avenue East
Billings, MT 59101

Contact: Lynelle Peterson
Telephone: 406-252-7945
Fax: 406-252-9483
Ipeterson@ethnoscience.com

Hess Roise & Co
100 N 1st St
Minneapolis, MN 55401-1412

Contact: Charlene Roise
(612) 338-1987
roise@hessroise.com






