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of the maps, we are providing this duplicated copy of the 
basic text of the report as an interim measure. Photographic 
figures in the duplicated copy are of poor quality but will 
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tions for more precise evaluation of the hazard when develop
ment of undermined land is proposed. There will also be an 
added appendix updating information on the maps at a few loca
tions. Holders of this interim text may exchange it at our 
office for the final version at no additional cost when it 
becomes available. 
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FOREWORD 

The problem of subsidence resulting from the undermining 

of the surface has received a great deal of study over the 

past 100 years. Much of this work has been done in Europe 

where industry, population density, and coal mining tended to 

grow and develop in the same areas. Damage to surface struc

tures in highly urbanized areas such as the Ruhr and the English 

Midlands led to intensive investigations as to how to predict 

where and when subsidence would occur and how to prevent or 

minimize such subsidence. Until recently most of the signifi

cant research on surface subsidence was done abroad and has been 

published in journals which are not easily obtainable or are in 

a language other than English. 

In Europe, most underground coal mining is done by methods 

different than those commonly used in the Boulder-Weld coalfield. 

For this reason, one must be cautious in applying European theo

ries of subsidence prediction to the Boulder-Weld coalfield where 

the layout and condition of the mines are quite different. 

In the last decade, land development has encroached on the 

undermined areas of the Boulder-Weld coalfield, and the impor

tance of subsidence has been recognized. This study is directed 

primarily toward the problems of land-use in those undermined 

areas where subsidence has occurred in the past and may occur in 

the future, Absolute predictability of the amount and area of 

subsidence in the Boulder-Weld coalfield is not possible with 

the records now available, 
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In Europe land-use plans have evolved to take subsidence 

into account, and detailed records have been maintained over 

long periods of time. It is unfortunate that the level of record

keeping in the Boulder-Weld coalfield has not been geared to land

use needs, because the present lack of data severely limits the 

accuracy of subsidence prediction. Within the limitations imposed 

by the adequacy of mine data, this study is intended to bring to

gether a body of information that will be useful to planners and 

geologists involved in bringing the land to its optimum use. 
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I. SUMMARY 

This study is intended primarily to provide basic data 

concerning mine subsidence to local and state planners. It is 

also intended that other investigators preparing more detailed 

studies of specific areas can use this data. The project is 

not an exhaustive treatment of mine subsidence. Rather, it 

focuses on basic, subsidence-related problems and on practical 

approaches to land development in the project area. 

The purpose of this study is to define the extent of mining 

as accurately as possible, commensurate with the scale of the 

final maps, and to define the physical factors controlling sub

sidence. Such factors include the extent of pillar removal, 

the thickness of extracted coal, the depth of cover above mine 

workings, and the times of mine operations. 

The scope of this study is confined primarily to a review 

of existing data, a limited amount of field work, and the pre

paration of this report. Maps, tables, and photographs illus

trating the findings of the study are presented. Techniques 

such as low-sun-angle photography and aerial photo interpreta

tion have been examined as possible tools to be used in subsi

dence studies. 

The most important product of this study is a subsidence 

hazard map which shows the degree of subsidence severity which 
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can be expected over the various undermined areas. State and 

local planners and land developers will find this map particu

larly useful in making initial judgements about the feasibility 

of projects within the coalfield. 

Prior to the design stage of many projects, it will be 

necessary to gather additional information on the subsidence 

hazards of specific properties. This information will be mainly 

obtained from core drilling and geophysical surveys, and its 

acquisition is likely to be expensive. It is believed that, de

spite the increased costs and problems brought on by undermining, 

development in the Boulder-Weld coalfield can be undertaken pro

vided that good design and planning practices are followed. 

2 



n 

'JI 
l 

,. ' '•' 
.... --

• - -'c,:~tl P,ri. ·-
Al~ ii~ 

" . 

LOCATION 
BOULDER-WELD 

3 

MAP 
COALFIELD 

I 

.... 
.,I ,. 

~ -·: 
, . ....: 

.... 

I• 

11 • 

T. 
3 
S. 



II. INTRODUCTION AND GENERAL DESCRIPTION OF PROJECT 

Purpose and Scope of Study 

The purpose of this study is to delineate the extent of 

mining in the major portion of the Boulder-Weld coalfield as 

accurately as possible and to define the physical factors con

trolling subsidence in the area. The scope of the study was 

confined primarily to a review of existing data and to limited 

field work. It included the preparation of this report and 

its accompanying maps, which summarize and illustrate the findings 

of the study. 

This report is intended to provide basic data to local and 

state planners and to other investigators preparing more de

tailed studies of specific areas. A comprehensive discussion 

of mine subsidence and related problems is beyond the scope of 

this study, which deals with the special problems of a limited 

area. 

location, Size, and Accessibility of Area 

The Boulder-Weld coalfield lies in north-central Colorado 

about twenty miles north and northwest of Denver as shown in 

Figure 1. The study area extends northeastward from Marshall 

(four miles south of Boulder) to just north of Firestone, two 

miles east of Interstate 25. Approximately 160 square miles 

were studied. The area includes the southeastern corner of 

5 



Boulder County, the southwestern part of Weld County, and the 

northwestern tip of Adams County. 

Accessibility throughout the area is good. Interstate 25 

allows ready access to the northeastern half of the area, while 

the Denver-Boulder Turnpike provides access to the southwestern 

half. U. S. Highway 287 runs north-south and Colorado Highway 

7 runs east-west through the area. In addition to the paved 

major highways, there is a network of unpaved roads throughout 

most of the study area. As a result~ there are few points which 

are more than a half mile from either a paved or unpaved road. 

Maps and Photos 

The study area is completely covered by U. S. Geological 

Survey topographic maps (Figure 2) at the scale 1"=2000' 

(1:24000) and a contour interval of 10 feet. These maps are 

recent and vary in date of publication from 1949 to 1967. They 

were subsequently photo-revised in 1969 and 1971, and it is the 

revised editions which were used to construct the base maps for 

this report. 

Aerial photography of the area, taken in 1969 at the scale 

1"=1667' (1:20000), was obtained from the Agricultural Stabili

zation and Conservation Service (U. S. Department of Agriculture). 

During the course of this investigation~ specialized low-sun-angle 

aerial photography was made by the U. S. Geological Survey, These 

photos were taken in the summer of 1974 and covered a few limited 
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areas where there appeared to be subtle subsidence depressions. 

It was believed that the long shadows cast while the sun was low 

in the sky would enhance the recognition of the depressions. 

The Geological Survey consented to our review of this photography 

and furnished copies of it. 

Previous Studies 

Three previous major studies of the coal mining industry in 

the Boulder-Weld coalfield have been made. The Colorado School 

of Mines Foundation {Grosvenor, 1964) compiled and published a 

study which showed the location and extent of mining in the area. 

In addition, the U. S. Bureau of Mines (Lowrie, 1966) published 

a study of the coal mining industry in the Boulder-Weld coalfield 

which included a map showing previous mining in the area. This 

map was updated and revised (Colton and Lowrie, 1973), and pub

lished by the U. S. Geological Survey as a map showing mined areas 

of the Boulder-Weld coalfield. 
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III. GENERAL GEOLOGY 

Stratigraphy 

Two bedrock units, which dip generally eastward into the 

Denver basin, occur within the area. The Fox Hills Sandstone 

and the Laramie Formation are both of Late Cretaceous age. The 

Fox Hills crops out extensively in the vicinity of Marshall but 

in other areas is covered by younger deposits. It is conform

ably overlain by the Laramie Formation, which contains the coal

beds mined in the Boulder-Weld coalfield. Outcrops of the 

Laramie are rare in the area because of extensive Quaternary 

deposits of colluvium, pediment gravels, and wind-blown mate

rial. The colluvium is ubiquitous; the pediment gravels are 

most widespread in the Marshall area; and the wind-blown depos

its are common in the Frederick-Firestone area. The general 

character of the bedrock and unconsolidated units in this area 

is summarized in Figure 3. 

Fox Hills Sandstone - This formation is a massive, crossbedded, 

and ripple-marked sandstone, which is in conformable contact 

with the top of the underlyin9 Pierre Shale, The lower two

thirds of the Fox Hills is fine- to coarse-grained and slightly 

calcareous. while the upper one-third is fine- to medium-grained 

and crossbedded. The thickness of the Fox Hills ranges from 60 

feet to over 300 feet and appears to have been controlled by 

fault movements contemporaneous with deposition. 
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Laramie Formation - This unit conformably overlies the Fox Hills 

Sandstone and is divisible into two parts. The lower part, which 

varies in thickness from 80 to 125 feet, is composed of sand

stone, claystone, clay, shale, and coal. The upper part, about 

600 to 700 feet thick, is made up of claystone and sandy shale 

with some lenticular beds of sandstone and coal. The total 

thickness of the formation ranges from 600 to more than 800 feet. 

Seven coalbeds of minable thickness occur in the Laramie, 

and they are numbered, from oldest to youngest, in ascending or

der. Coalbed No. 3, known as the 11Main 11 or "Gorham Seam, 11 has 

been the most extensively mined, and is the most widespread coal

bed in the field. In certain localities, such as the Imperial 

mine, the bed attains a maximum thickness of 14 feet. Because 

Coalbed No. 3 is the most widely distributed unit in the coal

field, it is used as a stratigraphic datum to which coalbeds 

above and below are referred. 

1. Coalbed No. l and No. 2 are thin and lenticular, and 

have no known mine workings within them. Coalbed 

No. 1 lies at the base of the Laramie and is about 

65 feet below the No, 3 bed. Coalbed No. 2, also 

called the 11Sump Seam," lies 10 to 45 feet below 

the No, 3 coalbed, 

2, Coalbed No, 4 is 1 to 35 feet above the No. 3 bed, 

In the Marshall and Lafayette districts, Coalbeds 
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No. 3 and No. 4 coalesce to form one bed as much 

as 12 feet in thickness. This combined bed has 

been mined extensively in these two districts and 

in the Columbine mine. 

3. Coalbed No. 5, locally called the "Middle Seam, 11 

is 35 to 80 feet above Coalbed No. 3. It has been 

mined in the area west of Firestone and east of 

Dacono. 

4. Coalbed No. 6 is known as the 11Upper Seam11 and is 

55 to 120 feet above the Coalbed No. 3. The bed 

has been mined east and northeast of Erie by both 

underground and strip mining methods. 

5. Coalbed No. 7, the uppermost coalbed, occurs 150 

to 190 feet above Coalbed No. 3. Because the bed 

is thin and very local in occurrence, it has not 

been mined commercially. 

The complex geological conditions of the area, namely, un

even erosion and deposition along with intense faulting and 

related folding, make correlation of the coalbeds difficult and 

in some places doubtful. 

In a recent study, Weimer (1973) has suggested that the 

sandstones of the Fox Hills are a delta front deposit and that 
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the sandstones, claystones, shales, and coalbeds of the Laramie 

Formation are a delta plain deposit. Unequal rates of deposi

tion caused by shifting channels within this deltaic environment 

produced lenticular coalbeds and lithologic units of highly 

variable thickness and composition. 

Fault movement contemporaneous with the deltaic sedimenta

tion also affected the depositional patterns of the two forma

tions. This "growth faulting" allowed increased deposition in 

the graben areas as these fault blocks moved downward, while 

deposition over the horst areas was reduced. As a result, vege

tal matter, which later formed coal, accumulated in greater 

thicknesses in the grabens than over the horsts. 

Quaternary Deposits - During Quaternary time, streams descending 

from the Front Range deposited a series of pediment gravels along 

the mountain front. The Rocky Flats, Slocum, and Verdos pedi

ment gravels cover the Fox Hills Sandstone and Laramie Formation 

south and east of Marshall. 

Recent aeolian sand dunes exist in the vicinity of Frederick 

and Firestone. The sand is derived from the floodplain of 

Boulder Creek,which lies to the northwest. The depressions as

sociated with sand dunes and those created by wind scour (defla

tion) are easily confused with depressions caused by surface 

subsidence, 

Colluvium and soil derived by Recent weathering of the 

nonresistant Fox Hills and Laramie Formations are widespread 

throughout the project area. 
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Structure 

The study area is located on the western flank of the Denver 

basin. Regional dip tn this flank of the basin is gently east

southeastward through most of the area, and regional strike is 

approximately north-northeast. The north-south trending axis of 

the basin passes through the Frederick-Firestone area. 

The study area is complexly faulted into a series of narrow 

horsts (upthrown blocks) and grabens (downthrown blocks). These 

fault blocks average about five miles in length and are from 0.5 

to one mile in width. The trend of these structures is generally 

about Nl0°-20°E, and this is superimposed on a regional fault 

trend of N45°E. Beds in the grabens and horsts are folded into 

synclines and anticlines, respectively. Offset on individual 

faults may be as much as 500 feet.but the average offset is only 

about 200 feet (Spencer, 1961). Movement along the majority of 

the faults was dip slip. Faults with large displacements are 

natural barriers to mining and therefore define the limits of 

many mine workings throughout the Boulder-Weld coalfield. 

The faults are not obvious on the surface. Their recogni

tion is based, for the most part, on subsurface data obtained 

during coal mine mapping and from core holes drilled during coal 

exploration programs (Spencer, 1961, Lowrie, 1966). During the 

present work, it was not possible to verify, either on the ground 

or on the aerial photos, the accuracy of the fault mapping done 

by previous workers. ihe faulting shown on the map by Colton and 
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Lowrie (1973) was adopted for this study with only minor changes. 

A few small faults shown on maps of the Baum and Boulder Valley 

No. 3 mines were added to the base map prepared for this report. 

It is believed that there are probably more faults within 

the study area than have been shown on the present and previous 

maps. Many of the faults shown on these maps are known only 

from underground mine workings. It would be expected that an 

equal number of faults would occur outside the areas of mining 

but, bwing to surface cover and lack of subsurface information, 

these faults have remained unrecognized. 

Physical Characteristics of the Geologic Section 

In the Boulder-Weld coalfield all of the mined coalbeds 

are within the Laramie Formation. This formation is composed 

of interbedded shales, claystones, sandy shales, coalbeds, and 

thin beds of sandstone. Generally, such rock strata are incom

petent with respect to stresses induced by underground mine 

operations. If left unsupported they are subject to fairly 

rapid collapse after mining. 

Local coal miners who have worked in the Columbine, Washing

ton, Eagle, Imperial, and Hiway mines report that while the roof

stone of these mines is prone to collapse, an ''ironstone" layer 

occurring 12 to 80 feet above the mine workings tends to stop 

further upward caving. This ironstone is one- to five-feet 

thick and may be the quartzose, concretionary "C" sandstone 
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described by Spencer (1961). In the past, the ironstone cre

ated problems wherever it occurred immediately above the mine 

workings because of a tendency to bend rather than break. The 

bending created a 11squeeze 11 on nearby pillars of coal and made 

it impossible to mine them safely. The floors of the previously 

mentioned mines were soft shale or clay, and a 11squeeze 11 on the 

pillars was sometimes relieved by a 11heave 11 or rise of the 

adjacent mine floor. 

It is possible that the resistant ironstone layer has pre

vented caving from reaching the surface in areas of the Colum

bine, Washington, Eagle, Imperial, and Hiway mines. If so, 

voids or uncompacted rubble may remain beneath these areas. 

Similar conditions may exist over other mines of the area as 

well. 

The material that forms the floor of a mine also plays a 

part in subsidence. A hard sandstone floor might support a 

standing pillar of coal, while a floor of soft shale or clay 

(underclay) would allow the pillar to sink. The sinking would 

continue through the thickness of the soft material and would 

cause subsidence of the overlying strata. Soft shale and clay 

floors are reported in the Baseline, Columbine, Eagle, Eldorado, 

Hiway, Imperial, Industrial, Monarch No. 2, New Gorham, Para

mount, Pluto, Standard, Vulcan, Washington, and Witherbee mines, 

Hard sandstone, shale, or "slate" floors exist in the Black 
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Diamond No. 2, Boulder Valley No. 1, Evans, Puritan, Shamrock, 

and Star Mines (Lowrie, 1966). It should be anticipated that 

mines with hard floors and standing pillars may have a greater 

percentage of remaining void space than those with soft floors. 
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IV. REVIEW OF COAL MINE SUBSIDENCE THEORY AND 
APPLICATION TO BOULDtR-WtLD COALFIELD 

Basic Framework of Subsidence Problem 

The basic questions asked with regard to subsidence are 

few in number and seem deceptively simple to answer. Given an 

underground opening of known vertical and horizontal dimensions, 

one wants to know: 

1. How much vertical subsidence will there be at the 

surface? 

2. What will be the lateral extent of surface subsidence? 

3. When has (or will) subsidence occur? 

4. Has the process of subsidence been continuous from 

beginning to end or has it been episodic? 

Generally, the subsidence theories used to answer these 

questions are based on the assumption that extraction of coal 

has been complete and that a continuous unsupported void has been 

created. These conditions do result where longwall mining meth

ods are utilized, as in Europe, However, in the Boulder-Weld 

coalfield, mining was done by the room-and-pillar method, and the 

underground conditions created cannot easily be made to fit Euro

pean subsidence models, It is not within the scope of this report 

to go deeply into the many facets of subsidence theory, but a re

view of certain aspects is timely and may be beneficial, For 

more detailed descriptions of subsidence theory the reader is 
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referred to a recent work by Zwartendyck (1973). This publica

tion gives a thorough summary of the development of subsidence 

theory and contains an extensive bibliography. 

Subsidence Model 

Modern attempts to relate surface subsidence to underground 

mining make use of the concept of the subsidence trough. The 

concept takes into account one of the most important observed 

facts regarding subsidence; namely, that the surface area af

fected is larger than the mined-out area. Because the concept 

can be diagrammed, it provides an easy way of looking at, and 

describing, subsidence problems. 

Figures 4 and 5 illustrate diagrammatically the development 

of a typical subsidence trough. The extraction of coal removes 

support from the overlying strata causing them to sag into the 

void space created. The sag is propagated upward to the surface, 

and, it follows, that the maximum surface subsidence can be no 

greater than the thickness of the coal bed mined. However, the 

lateral extent of subsidence at the surface is greater than the 

extent of underground mining. The surface position of the bound

ary between areas of subsidence and no subsidence is defined by 

the "angle of draw. tt This is the angle between a vertical line 

and a line drawn from the point of zero surface subsidence to 

the edge of the underground opening. The angle of draw varies 
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Subsidence Trough before Mining Reaches Critical Width 

Figure 4 As a mine face advances from point 1 to point 2 the 

surface subsidence which occurs will take the form of a shallow 

trough, shown as curve abi. The greatest amount of subsidence 

for a given width of mine opening will be equal to ab and will 

be located over the center of the opening at b. The amount of 

surface subsidence will diminish on either side of b until, at 

points a and a', it is nil. Since aa' >AA' it can be seen that 

the area affected by surface subsidence is greater than the 

mined out opening. Subsidence ab will never be greater than 

AB and will in fact be less than AB until a certain "critical 

width" of the mine opening is reached. The line aA connects 

the point of nil subsidence and the edge of the mine opening 

and forms one side of the "angle of draw." In British and 

American literature this angle(~) is measured from a vertical 

line; in European references it is measured from a horizontal 

line. 
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Subsidence Trough after Mining Reaches Critical Width 

Figure 5 As the mine face advances, ab and angle c,1,.will increase 

until a "critical width" of the mine opening is reached. At this 

point the amount of vertical subsidence, ab, reaches a maximum 

value, Smax. Further enlargement of the mine opening will subject 

a larger and larger area at the surface to maximum subsidence 

though Smax itself will not increase. In three dimensions the 

deepest part of the subsidence trough will change from an axial 

line, as would be the case in Figure 4, to a flat bottom as shown 

above. 
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from 25° to 35° in most instances. The larger the angle of 

draw, the wider will be the zone on the surface in which sub

sidence should occur. By using the largest of several possible 

angles of draw a greater margin of safety is established for 

those areas lying outside the boundary of possible subsidence. 

Subsidence usually occurs gradually when it is concurrent 

with mining. After cessation of mining, subsidence may continue 

to occur in a steady, gradual manner, or it may stop for ape

riod, to be followed by failure at some later date. In some 

European mining districts, sufficient information has been col

lected so that the rate, amount, and direction of subsidence can 

be effectively controlled. In order to accomplish this, much 

basic information had to be gathered, and special mining pro

grams had to be designed. Subsidence problems are much more 

difficult to solve in areas where mining has occurred in the 

past, and where records do not include the data needed to devise 

means of controlling subsidence. This is true of areas which 

have been mined in the past in the Boulder-Weld coalfield, but 

it need not be true of areas mined in the future. 

Subsidence in the Boulder-Weld Coalfield 

In the Boulder-Weld coalfield, the usefulness of the subsi

dence trough concept is limited. The model on which the concept 

is based is an underground opening which is unsupported and free 
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to collapse as the mine face is advanced. This is the common 

condition in Europe where the longwall method of mining is used; 

in the Boulder-Weld coalfield the room-and-pillar method was 

used almost exclusively. Even though it was common practice to 

remove the coal pillars after the rooms of a mining panel were 

fully developed, it was not possible to recover all the pillars. 

Some were left to protect main shafts and haulageways; others 

were left because they could not be mined safely. The pillars 

which remain in the mines continue to support the roofs of under

ground openings and prevent subsidence troughs from developing 

in an orderly and predictable pattern. Depending on the number, 

dimensions, and distribution of pillars which remain in a mine, 

the width of mine opening could be kept below the critical width 

for that mine, and subsidence would be prevented from reaching 

its potential maximum. Surface subsidence would remain below 

this maximum until the pillars finally gave way sometime in the 

future. 
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V. BASIC DATA MAPS - CONSTRUCTION AND ANALYSIS 

Extent-of-Mining Map 

This map delineates areas of coal mining in the Boulder

Weld coalfield and thus, partly defines the limits of mine sub

sidence hazard. Previous work on the extent of mining in the 

coalfield was conducted by the Union Pacific Railroad Company 

(1964), Grosvenor (1969), Lowrie (1966), and Colton and Lowrie 

(1973). The extent-of-mining map refines the boundaries of the 

coal mines as shown on earlier, published maps, and shows the 

differences which exist between this study and the work of 

Colton and Lowrie. 

This map was compiled by visually reducing the outlines of 

individual large scale 1"=200' (1:2400) mine maps to a scale of 

1"=2000' (1:24000). Most of these maps are on file with the 

Colorado Division of Mines, some are in the microfilm collection 
~ of the U. S. Bureau of Mines, and a few are in the collection of 

Roger B. Colton, U. S. Geological Survey. In some areas, air 

photos and field observations of subsidence were valuable in re

defining the extent of underground workings and in determining 

the existence of several mines which had not been plotted by 

previous workers. Such areas included the Marshall #1, Marshall 

#3, Fox, Black Diamond, Old Black Diamond, and Allen Bond mines, 

mined areas around the Blue Ribbon adit, and an unknown mine in 

SE 1/4, NE 1/4, sec. 18, L lN,, R.68W. (Figures 6, 13 and 14). 
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Figure 6. Stereo triplet of Marshall area. Much of the m1n1nq in the Marshall 
area was done before adequate maps and records were kept. Fortunately, mining in 
this area was very shallow, so that the outlines of the mines are delineated by 
surface subsidence features. In the absence of good mine maps, these features, as 
observed in the field and on the aerial photos, were used to determine the extent 
of mining. The northwest portion of the mining area, as defined by this study 
(dashed line), differs considerably from the previously reported boundary (solid 
line). Areas A and Bare the same as Figures 29-30 and 31-32 respectively. Photo 
scale 1 11=1667 1 (1:20000). Localities 1-11, subsidence-inventory map. 



The reliability of the extent-of-mining map is dependent 

upon several factors. First, it is limited by the accuracy 

of the original mine surveys. Post-1920 mine maps appear to 

be more carefully surveyed than earlier ones, which may be mere 

sketches of the mine layouts. The earlier maps may also lack 

accurate reference to the land surveys shown on surface maps. 

Second, many of the smaller mines and some of the earlier mines 

have been recorded with the Colorado Division of Mines, but no 

maps exist for them. Third, areas of 11chiseling 11 or 11poaching 11 

of coal are not shown on the mine maps. The coal removed in 

this unauthorized manner was usually taken from the barrier 

pillars between mines. Although the problem has diminished in 

recent years, miners can point to areas where coal has been 

poached as much as 200 feet beyond mine boundaries. Some 

miners feel that wherever royalties are being paid on coal ex

tracted, poaching is common, and thus one might suspect inac

curacies in even the more recent mine maps. Lastly, it is 

evident from an examination of the only available maps of some 

mines (eg. Red Ash-Pittsburg, Marshall No. l) that the maps do 

not show the maximum extent of mining. In the case of the Fox 

mine, surface collapse features show that the actual limits of 

mining extend beyond the boundaries shown on the mine map. 

Given the above factors, it is estimated that mine limits are 

within 500 feet of where they are plotted in at ieast 90% of 

the instances. 
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Discrepancies which exist between this study, the Colton 

and Lowrie study (1973), and the Lowrie study (1966) are gen

erally differences in the limits of the mine boundaries and may 

be accounted for by differences in plotting techniques, or by 

the utilization of different mine maps. Some of the more impor

tant areas of discrepancy are: 

1. A small mine north of the Fireside (NE 1/4, sec. 7, 
T. lS., R.69W.) 

2. The area west of the Acme mine (SW 1/4, sec. 8, 
T. lS., R.69W.) 

3. The area northeast of the Vulcan mine (NE 1/4, 
sec. 10, NW 1/4, sec. 11, T. lS., R.69W.) 

4. The area east of the Imperial and Eagle mines (SW 
1/4, sec. 11, NW 1/4, sec. 14, T. 1N., R.68W.) 

5. The southeast side of the Puritan mine (SW 1/4, 
sec. 2, T.lN., R.68W.) 

6. A lobe of the Lincoln mine (SE 1/4, sec. 24, 
T. 1S., R.68W.) 

7. A mine south of the Witherbee-Peerless complex 
(SW 1/4, sec. 4, T. lN., R.67W.). 

This study, utilizing the available mine maps, and to some 

extent, interviews with residents and miners, could not confirm 

the existence of mine workings in these areas. 

De th-of-Cover Map 

The purpose of the depth-of-cover map is to show the thick

ness of overburden above mine workings. To simplify the over

burden thickness determinations, a 50 foot contour interval was 

used. 
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In obtaining the depth-of-cover values, it was necessary 

to determine the elevations of the mine workings. When avail

able, this data could be taken from individual mine maps, from 

records of shaft depths as reported to the Colorado Division of 

Mines, and from drill-hole information of the Rocky Mountain 

Fuel Co. With this information, a structure contour map of the 

top of the extracted coalbed was made for each mined area. A 

surface topographic map was superimposed on this map, and struc

ture contour values were subtracted from surface contour values. 

The resulting overburden thickness values were plotted to the 

extent-of-mining base map and were contoured using the 50 foot 

interval. For mined areas with multiple seams, the overburden 

above the highest mining level was contoured. 

The main problem involved in determining the overburden 

thickness is the lack of elevation data on many mine maps, es

pecially pre-1920 mine maps. In such cases, drill-hole data 

and shaft-depth records were utilized as an approximation of 

the depth to mine workings. If these data were lacking, an es

timation of overburden thickness was made by 1) extrapolating 

structure contours from adjoining mine workings where the same 

coalbed was being mined, 2) interviewing residents who had 

drilled water weils into the mine workings, 3) interviewing 

miners who had worked in the mines, and 4) relating the charac

ter of subsidence in the unknown areas to the character of 
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subsidence in other areas where the overburden thicknesses were 

known. In all cases in which only one data point was available, 

the coalbed was assumed to be horizontal, and overburden thick

ness was determined accordingly. The data available and the 

method used in obtaining overburden thickness determinations for 

different mined areas are shown on the map. 

The sources from which mine data were obtained generally 

gave elevations to the nearest foot and in some cases to the 

nearest 0. 1 foot. Considering the 50-foot contour interval 

used, the depth-of-cover map is believed to be fairly reliable. 

Because of the scarcity of mine elevation data, all available 

information sources sometimes had to be utilized to make area

sonable estimation of depth of cover. Where information was 

sufficient and where different methods of determining overburden 

were available, an effort was made to cross-check the overburden 

determination by testing one method against another. For ex

ample, elevations taken from mine maps were checked against data 

from nearby drill holes. 

Incongruities between overburden determinations of differ

ent mined areas on this map are attributable to four variables. 

First, topography above different mined areas varies over the 

coalfield. Because overburden thickness in areas of nearly hori

zontal beds is largely a function of topography, it can be ex

pected that the depth of cover will vary with the topography 
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throughout the area. Second, there is a considerable variation 

in the stratigraphic interval between the various coal seams 

throughout the coalfield. Third, faults disrupt the continuity 

of strata in the coalfield,and the resulting offset of coal 

seams has produced differences in overburden thickness in adja

cent mined areas. Finally, there is a slight amount of dip to 

the south and east throughout the study area. Coalbeds become 

progressively deeper, and overburden increases in thickness, in 

these directions. 

Mine-Pillars Map 

The purpose of the mine-pillars map is to delineate within 

each mine, and mine level, the areas where pillars of coal have 

been removed ( 11pul led 11 or 11mined-out 11
) and the areas where pi 1-

lars were left standing. It is important to realize that pillars 

which are shown in place on the most recent mine maps may have 

deteriorated, and possibly collapsed, since the maps were made. 

The reliability of the map showing areas where pillars have 

been pulled is commensurate with the accuracy and completeness 

of the original mine maps. 

Individual coal mine maps with a scale of 1"=200' (1:2400) 

were reviewed to determine the areas of pillar extraction and 

the areas of remaining pillars. The areas of pillar extraction 

and pillar non-extraction shown on the individual mine maps 

were visually reduced to a scale of 111=2000 1 (1:24000) and were 

compiled to a copy of the extent-of-mining map. 
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It became apparent during the compilation of the mine-pil

lars map that many of the individual mine maps were of dubious 

accuracy and are considered unreliable as far as delineating 

areas where pillars were pulled. Often, the individual mine 

maps merely indicated that large areas are 11worked-out; 1 but did 

not show the outlines of pillars which were left standing and 

pillars which were pulled. On such maps~ it is impossible to 

tell how many pillars, if any, remain in these "worked-out" 

areas. 

In fact, miners report that an average of 30% of the orig

inally available coal must be left in a mine, even under the 

best of conditions. Usually, the percentage of coal remaining 

is much higher, and commonly 40% to 50% of the coal originally 

in place is left behind. This residual coal is left in the 

backs of mines as a means of roof support, in mine floors, and 

in pillars. Some pillars are purposely left to protect main 

haulageways and shaft areas; others are left in order to maintain 

a margin of safety while nearby areas are worked. If it is as

sumed that 30% of the coal originally in place was left behind 

when a given area was "mined-out: it is probable that some pil

lars still exist in that area even though active mining ceased 

years ago, 

The presence or absence of standing pillars underground is 

critical to the question of mine subsidence potential, If near

ly all pillar support has been removed beneath an area, it is 
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likely that subsidence over that area occurred shortly after 

the cessation of mining and is now essentially complete. How

ever, in those areas where pillars are still standing it is 

likely that subsidence is not complete. Eventually the pillars 

in these latter areas will collapse due to the separate or com

bined effects of air slaking, ground water, stress build-up from 

other parts of the mine, and increased surface loading from newly 

constructed buildings. Therefore, areas shown on the mine-pillars 

map as having remaining pillars should be regarded as potentially 

more hazardous than those areas which are shown as having most 

of the pillars removed. 

Probable-Thickness-of-Extracted-Coal Map 

The purpose of the probable-thickness-of-extracted-coal map 

is to determine the maximum possible height of the void space 

which could exist as a result of mining activities. The height 

of the void space is assumed to be equal to the thickness of the 

coal extracted in a given area. This thickness would then be 

equivalent to the maximum amount of surface subsidence which 

could occur over that area. 

It should be mentioned that, in many cases, mining practice 

was to leave a certain thickness of coal in the mine roof to 

provide support for the mine opening. Where this practice was 

followed, the full height of the coal was not removed. Since 

no records were kept of the amount and distribution of roof coal 
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In spite of the above problems, the map is considered re

liable within certain probable minimum and maximum void-space 

heights. The heights of mine openings were seldom less than 

five feet because of economics and the limitations of machine 

mining (after 1946). Since there are few areas where coalbeds 

attain a thickness of more than 15 feet, it can be assumed that 

mine openings are usually less than that figure. The map shows 

that most of the maximum possible subsidence falls within the 

5 to 10 foot range, and that the areas of maximum possible sub

sidence greater than 15 feet occur mainly over those localities 

where there was multiple-level mining. 

Subsidence-Inventory Map 

The subsidence-inventory map is the result of a program 

composed of field observations and interviews with local resi

dents. The purpose of this program was to locate the known 

subsidence areas in the Boulder-Weld coalfield. Areas of pre

sently (1974) observable subsidence and areas of reported, but 

no longer observable, subsidence were noted. Also, observations 

were made in areas where there is some question as to whether 

the area was even undermined. 

A number of criteria were used to determine where subsi

dence had occurred. In the field, pits and co11apse features 

over areas of known shallow mining were considered positive 

identification features of subsidence (Figures 7-14). Closed 
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Figure 7. Collapse over room of Marshall No. 1 mine. The 
collapse area is approximately 15 feet by 30 feet and is 
about three feet deep. From five to ten feet of coal were 
extracted from this area at a depth of about 50 feet. Lower 
slopes of hill in background are also shown in Figures 6 
(Area A), 8, 31, and 32. Locality 4, subsidence-inventory 
map. 

Figure 8. Collapse area over Lewis No. l and No. 2 mines. 
Rooms of these mines are expressed by depressions and pillars 
by ridges. Mining was at a depth of less than 100 feet, and 
five to ten feet of coal was extracted. Compare joints in 
exposed sandstone in foreground with same area shown on Fig
ures 31 and 32. Locality 7, subsidence-inventory map. 

38 



Figure 9. Collapse over room of Lewis No. 1 mine. Pit is 
about ten feet by 15 feet and is three feet deep. From five 
to ten feet of coal was extracted at a depth of approxi
mately 50 feet. Flume carrying irrigation water in middle 
background must be periodically re-set because underground 
mine fires in this area are causing continued subsidence. 
Locality 7, subsidence-inventory map. 

Figure 10. Recent subsidence over Lewis No. 1 and No. 2 mines 
brought on by underground fire. Note three puffs of grayish
white smoke. Mine is less than 50 feet deep and is above 
water table. Collapse and fracturing of overlying beds permits 
circulation of air for continued combustion. Between localities 
7 and 8, subsidence-inventory map. 
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Figure 11. Large subsidence oit over the Premier mine. The 
pit is approximately 30 feet in diameter and eight feet deep. 
Five to ten feet of coal was mined at a depth of about 100 
feet. Near locality 1, subsidence-inventory map. 

Figure: 12. Large~ well-developed subsidence pits over rooms 
of the Shanahan mine. Pits are eight to ten feet deep and 
are 15 to 25 feet across. The coal seam at this mine was un
usua11y thick (10 to 15 feet). which accounts for the large 
amount of vertical subsidence. The mininq depth was less than 
50 feet. locality 21, subsidence-inventory map. 
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Figure 13. Collapse pit over the Allen Bond mine. Features 
such as this aided in locating the true position of the Allen 
Bond mine. The previously reported position of the mine 
showed no evidence of surface subsidence. A thick (10 to 15 
feet) coal seam was mined here at a depth of approximately 
50 feet. Locality 19, subsidence-inventory map. 

Figure 14. Numerous subs dence pits above an unreported mine 
just east of Erie. o maps were found of this mine in the 
files of either the Colorado Division of Mines or the U.S. 
Bureau of Mines. Examples such as this illustrate the neces
sity for field reconnaissance of all prospective development 
areas. Based on conditions in nearby mines. it is estimated 
that five to ten feet of coal was extracted at depths ot 50 
to 100 feet. Locality 67, subsidence-inventory map. 
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depressions (Figure 15), features of less positive subsidence 

evidence (swales and broad ground 11sags, 11 Figures 16-17) and 

areas of reported but unverified subsidence were also noted. 

Recent {1969) aerial photographs were of some use in delineating 

areas of subsidence over areas of shallow mining such as the 

Fox, Allen Bond, Pluto, Northwestern, and an unknown mine in NE 

1/4, sec. 18, T. lN., R.68W. In Weld County, older (1949} aerial 

photographs were used to determine an area of subsidence over 

the Shamrock mine (depth of cover about 100 feet). This area 

was leveled and reclaimed for farming in 1956 and all surface 

evidence of subsidence was obliterated at that time. 

Interviews with local residents were valuable in pinpointing 

areas where subsidence and related structural damage had occurred 

in the past. Interviews with miners were especially useful in 

determining where subsidence had occurred because these men were 

aware at the time that a given area was being undermined, and 

were watchful for surface effects. Field observations of struc

tural damage to buildings, streets and sidewalks (Figures 20-24) 

were also used to determine subsidence occurrence. 

Numerous complicating factors were encountered in the iden

tification of subsidence features. In addition to the land-

1 eve 1 i n g program con d u c t e d by the U , S . Depa rt men t o f Ag r i c u 1 tu re 

over the Shamrock and other mines, individual farmers sometimes 

restored land damaged by subsidence. Shafts and pits were filled 

with debris and were then covered with topsoil. Subsidence evidence 

also is masked by crops and tillage. This is probably the case 
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Figure 15. Water-filled depression over Nonpariel mine. De
pression is partially closed by base of section line road. 
This is a typical example of a questionable subsidence feature. 
Near locality 40, subsidence-inventory map. 

Figure 16. Broad swale over Lincoln mine. The swale in mid-
le foreground is fortuitously outlined by shadows cast by 

setting sun. Normally, this feature would be hard to discern 
by the unaided eye since it is quite broad {100 feet} and is 
only two or three feet deep. The mining depth at this locality 
is 150 to 200 feet and five to ten feet of coal has been ex
tracted. Tipple of the Lincoln mine is in background. 
Locality 77, subsidence-inventory map. 
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Figure 17. Broad sag over Morrison mine. Depression has a 
relief of only a few feet and does not really provide defini
tive evidence of subsidence. Careful survey measurements 
might show that the depression is closeds and this would 
strengthen the case for a subsidence origin. Five to ten feet 
of coal were extracted at depths ranging from 100 to 150 feet. 
Near locality 69s subsidence-inventory map. 

Figure 18. Water-filled depression just east of Russell mine. 
This depression lies a few hundred feet beyond the reported 
eastern limit of the Russell mine. This may be a case of sub
sidence over an area which was poached and the mining was not 
reported. The shallow (one to two feet) depression may also 
be the result of wind erosion. Locality 94, subsidence
inventory map. 
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Figure 19. Sand dune area one-half mile west of Firestone. 
Undulations of fence line indicate the irregular nature of the 
topography. This area overlies the Frederick mine where a 
five to ten foot coal seam was mined at a depth of 100 to 150 
feet. The poor, sandy soil of the area and the close proximity 
of an undoubted dune field indicate that the irregular topog
raphy is due to wind deposition rather than subsidence. 

Figure 20. Subsidence over Strathmore mine, South Longmont 
Street, Lafayette. The low sag in the front lawn and the 
front wal are subsidence related. This "subsidence" is ac
tually the result of compaction of trash and rubble used to 
fill a true subsidence pit which formed in 1956 (Denver Post, 
May 27, 1956}. There was rapid collapse and overnight develop
ment of a hole 40 feet deep and 15 to 20 feet square. Locality 
55, subsidence-inventory map. 
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Figure 21. Subsidence over Strathmore mine, South Lonqmont Street, 
Lafayette. The most recent damage to the street has not yet been 
fully repaired. Note unpaved section of street and sagging side
walk. The coal seam in this area of the Strathmore mine was quite 
thick, and the probable thickness of coal extracted was 20 to 25 
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feet. Depth of mining was 100 
to 125 feet. Locality 55, sub
sidence-inventory map. 

Figure 22. Front stoop of house 
to the right in Figure 21. This 
house is immediately south of 
home shown in Figure 20. The 
walk has pulled away from the 
stoop and it in turn has pulled 
away from the house. Bricks 
have been jammed beneath the 
house and beneath the stoop for 
temporary support. Locality 55, 
subsidence-inventory map. 



Figure 23. Subsidence pit at a trailer court in 
Lafayette. Ground began caving in the early morning 
of August 29, 1974, and continued to enlarge until 
noon. Final dimensions of the subsidence pit were 
24 X 18 X 15 feet. The subsidence occurred in a 
vacant area and only minor damage to utility lines 
was sustained. Had one of the large "mobile" homes 
shown in the background of this figure been parked 
on top of the subsidence area it is doubtful that it 
could have been moved quickly enough to save it. 
This recent event is a dramatic example of continuing 
subsidence problems in an area where mining ceased 
over half a century ago. 
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Figure 24. Detail of subsidence pit at trailer court 
in Lafayette. The upper 12 feet of the subsidence 
pit walls are composed of sand and silt size material; 
the lower three feet of the pit consists of bedded, 
angular gravel. The subsidence occurred over the 
Strathmore mine which lies at a depth of 100 to 150 
feet and was last worked in 1919. Normally only one 
level was worked in this mine but in the area of the 
trailer court two levels were mined and it is esti
mated that a total void space of 20 to 25 feet was 
created. 
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Figure 25. Garage over Black Diamond mine. At this locality, 
five to ten feet of coal were extracted at a depth of 150 to 
200 feet. The garage and house are fairly isolated, so that 
the surrounding terrain is relatively undisturbed by man. No 
pits, swales, or other indications of subsidence were found in 
the fields around the house. For this reason, the damage to 
the garage is thought to be due to swelling soils. Note bow 
in roof line along gutter. Locality 15, subsidence-inventory 
map. 

Figure 26. Detail of garage shown in Figure 24. Stairstep cracks 
in brickwork are one-half inch wide. Window has rhomboid shape, 
and glass is cracked. This damage is similar to what one might 
expect if ground beneath foundation had subsided. Locality 15, 
subsidence-inventory map. 
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Figure 27. Damage to VFW hall, 
Main Street, Louisville. This 
part of Louisville was under
mined many years ago. A seam 
10 to 15 feet was extracted at 
a depth of about 100 feet. Be
cause the mining occurred so 
long ago, it is thought that 
the damage to this relatively 
recent building is related to 
faulty desi9n or construction, 
rather than to subsidence. 
Locality 43, subsidence
inventory map. 

Figure 28. Abandoned building, Main Street, Louisville. The un
dulatory line of the siding and the rhomboid shape of the windows 
suggest torsional effects which might be associated with subsi
dence. However, the obvious age of the building suggests that the 
structural warping is simply due to general deterioration over a 
long span of time. Locality 43, subsidence-inventory map. 
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in a great many areas of the coalfield, notably over the New 

Crown, Matchless, Helca, Rex #1, Mitchell, Morrison, Frederick, 

Puritan, Grant, and Witherbee-Peerless mines. 

Another complicating factor in subsidence identification 

is that surface effects above deeper mines (greater than 200 

feet) are likely to be faint. Unless observed immediately after 

mining, they may soon be totally obscured. Subsidence over 

deeper mines is not represented by well-defined pits and swales, 

but is typified by broad depressions several hundred yards in 

diameter. Even broad depressions over known mined areas may be 

suspect because "blowouts" (wind-eroded depressions) occur in 

the area, especially around Frederick and Firestone (Figures 

18-19). 

Damage to structures built over mined areas cannot always 

be attributed to surface effects of caving in the mines. Other 

factors which must be considered before ascribing damage to 

subsidence are 1) instability of the slope on which the struc

ture is built, 2) compaction of fill, 3) swelling clays around 

foundations (Figures 25-26}, 4) thermal effects, 5) faulty de

sign or construction (Figure 27), and 6) gradual structural 

deterioration with time (Figure 28). Furthermore, minor struc

tural damage to highways, railroads, and irrigation systems, as 

a resu1t of subsidence, is usually repaired on a routine basis, 

Lastly, subsidence damage to residences may be repaired or dis

guised so that property values will not be lowered, 
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Reports by residents and miners are useful in locating 

past evidence of subsidence, but are often difficult to verify. 

In one such instance, a miner pointed out that he had assisted 

in surveying a grid of points over the Eagle mine SW 1/4, sec. 

14, T. lN., R.68W., where the depth to mine workings is approxi

mately 300 feet. A subsidence of 23 inches was measured three 

to six months after pillar removal. The area is presently being 

farmed, appears to be a smooth slope, and no distinct subsidence 

evidence is discernible. 

After taking the above complications into consideration, it 

is estimated that 90% of the subsidence which can be presently 

observed has been identified. The subsidence inventory has 

shown that no well-defined, presently observable subsidence 

occurs in areas where overburden is greater than 150 feet. Sub

sidence in areas with a greater depth of overburden is difficult 

to verify by routine field observation. 



VI. FIELD WORK 

Field work consisted of personal interviews, foot traverses 

over mined areas, and examination of local historical records. 

Approximately 15 man-days were spent in interviews with persons 

having knowledge of past mining and subsidence in the area. Such 

people included active and retired miners, local librarians, his

torians, newspaper editors, city and county planners, and .land

owners with property overlying mines. Initial contacts were made 

through letters of introduction provided by the Colorado Geologi

cal Survey and through advertisements placed in local newspapers. 

As the interview program progressed, word-of-mouth suggestions 

led to meetings with additional knowledgeable people. A list of 

the individuals contacted is included as Appendix A of this 

report. 

Retired miners were most helpful in providing information 

on mining practices and subsidence over the more recent mines 

in Weld County. In Boulder County, many local residents gave 

descriptions of past subsidence events and pointed out present

day subsidence features. All subsidence reports stemming from 

these interviews were then field checked. 

Approximately 25 man-days were spent in field checking the 

above reports and investigating other areas of possible subsi

dence, The land above the coal mines was traversed to observe 

evidence of subsidence and unrecorded mining activities. Every 
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mined area in the coalfield was walked and (or) driven over, or 

was, at least, observed from the nearest section line road. 

Aerial photographs were carried in the field, and the lo

cations of possible subsidence features were plotted on them. 

Observations were summarized in field notes written at each lo

cation visited. The results of the field survey were utilized 

in the construction of the subsidence-inventory map. In a few 

cases, field observations indicated that mine boundaries on the 

extent-of-mining map had to be enlarged or reduced. 

Historical records dealing with coal mining and mine sub

sidence were examined in the town libraries of Louisville and 

Lafayette and in the homes of long-time residents of the area. 

The State Historical Society library, the Denver Public library, 

and the Denver Post library provided access to back issues of 

local and regional newspapers now long defunct. With few ex

ceptions, the newspapers and records examined dealt with mine 

collapse only as it affected the miners or the mine workings. 

Instances of surface subsidence during the time of greatest 

mining activity (1905-1945) usually occurred in sparsely in

habited areas where land values were low and were either not 

newsworthy events or went unnoticed. 
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VII. SPECIAL-PURPOSE ACTIVITIES 

In addition to the main programs of basic-data map com

pilation, field work, and interviews, certain other activities 

relating to mine subsidence detection were carried out. These 

activities consisted of a photogeologic review of recent (1969) 

aerial photography, a comparative study of this photography with 

aerial photos taken 20 years earlier, and a study of special, low

sun-angle, low-altitude aerial photos taken over selected mine 

areas. Acquisition and study of multi-band photography was ini

tially considered, but it was later decided that the low-sun-angle 

photography offered a more fruitful line of research. 

Photogeologic Review 

A photogeologic review of the coalfield was made using Agri

cultural Stabilization and Conservation Service (A.S.C.S.) photos 

taken in 1969 at a scale of approximately 1 11 =1667 1 (1:20000). 

Stereoscopic examination of the photos showed that soil and vege

tation cover obscured nearly all the bedrock geology. Only two 

rock units occur within the area, and neither have any distinc

tive photogeologic characteristics. More disappointing is the 

fact that few of the many northeastward-trending faults which 

have been reported in the area can be detected on the photos. 

It has been equally difficult to find field evidence for these 
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faults. As noted above, most of the faults are based on sub

surface data, and their lack of recognition in the field and on 

the photos is probably due to a combination of low dip, soil 

and vegetative cover, and similarities in lithology between the 

two surface rock units. 

The air photos were useful in making a rapid appraisal of 

the surface overlying mined areas. The surface could be clas

sified as showing 1) well-defined subsidence features, 2) pos

sible indications of subsidence, and 3) no evidence of subsidence. 

Well-defined subsidence features usually take the form of small 

pits 10 to 30 feet across and 3 to 10 feet deep (Figures 7-14). 

Rarely, there are larger areas of collapse forming depressions 

50 to 100 feet across and 5 to 10 feet deep. At a scale of l"= 

1667' (1:20000), the pits appear quite small on the photos and 

single, isolated pits are easily overlooked (Figure 6). For

tunately, they commonly occur in easily recognizable clusters of 

a half dozen to a hundred or more pits. In untilled pastureland, 

the pits have remained undisturbed since their formation and are 

easily recognized on the photos, Where the land has been tilled, 

the pits have lost their definition, either because the ground 

has been worked over many times during the normal course of farm

ing. or because an active program of pit-filling and land-leveling 

has been carried out by the landowner, 

Possible subsidence indicators include slight depressions, 

areas of mottled crop cover, and areas of poor drainage, The 
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mottled vegetation patterns are produced by areas of darker

toned lush vegetation whose vigor is due to a more abundant 

supply of water collecting in subsidence-formed depressions 

(Figure 15). If too much water collects, however, the vegeta

tion is killed and the depression is marked by a small pond or 

by a mud flat (Figure 18). The latter sometimes oave alkali 

crusts whose white color is distinctive on the photos. Mottled 

vegetation, shallow depressions, and poor drainage are not de

finitive subsidence features. All can be produced by natural 

processes other than subsidence, such as wind (deflation), or 

by the activities of man, such as the construction of stock ponds 

and the opening of borrow pits. 

The photogeologic review showed that in the coalfield well

defined subsidence features are usually present in those areas 

where depth of mining is less than 100 feet. Where mining depths 

are 100 to 200 feet, good subsidence indicators are sparse, and 

one must work with less definitive features such as swales, shal

low depressions, and areas of poor drainage. In those areas 

where mining has been at depths greater than 200 feet, the sur

face usually has no subsidence features which can be observed on 

the photos. 

As a rule, the correlation between mining depth and photo rec

ognition of subsidence features was also found to apply to field 

observations. Even though subsidence has undoubtedly occurred 

in areas where mines 1ie more than 200 feet below the surface, 
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the effects of such subsidence are probably spread over a wide 

area. It is possible that these subtle subsidence effects 

might be detected in the field by comparing precise surveying 

measurements made before and after mining. 

Comparison of 1949 and 1969 Aerial Photography - A set of aerial 

photos taken in 1949 by the U. S. Geological Survey at a scale 

of 111=1385 1 (1:16620) was examined and compared with the A.S.C.S. 

photography taken in 1969. As to be expected, the larger scale 

of the earlier photos made recognition of subsidence features 

somewhat easier. Moreover, the older photography in one case 

(Shamrock mine) showed subsidence pits which were not visible on 

the more recent photo coverage. Further investigation showed 

that between the two dates of photography an extensive program 

of pit-filling and land-leveling was carried out by local ranch

ers in cooperation with the Soil Conservation Service (U.S.D.A.). 

The older photos prove that,in at least one area,subsidence did 

occur even though present-day surface evidence of subsidence is 

lacking, 

A photo comparison was also made of areas where new coal 

mining had taken place during the time spanned by the two dates 

of photography, The later photography did not show any subsi

dence features over the newly undermined areas. The lack of 

subsidence evidence in these areas leads to two very different 



conclusions. The first, and most obvious, is that no subsidence 

occurred over the areas mined between 1949 and 1969. The second 

conclusion is that subsidence has occurred, but that its effects 

on the surface are subtle and diffuse. The fact that the areas 

mined during the period 1949-1969 generally had an overburden 

thickness of more than 200 feet lends support to the second 

possibility. 

Low-Sun-Angle Photography - Through the cooperation of the U.S. 

Geological Survey, a number of large scale, low-sun-angle aerial 

photographs of selected areas in the coalfield were obtained. 

The photos were taken on July 23, 1974 during the early morning 

{7:00-8:30 AM), while the sun was still low on the horizon. The 

low angle of the sun caused ground features of low relief to 

cast long shadows, and it was hoped that these shadows would en

hance the outlines of the shallow depressions, pits, and swales 

which so frequently indicate subsidence. 

The areas selected for low-sun-angle photography included 

a control area of well-known and well-defined subsidence and a 

half dozen areas where there was doubtful evidence of surface 

subsidence. The photos used for study have a scale of approxi

mately 111=450 1 (1:5450) and were made by enlarging 2.25 11 X 2,25 11 

negatives. Enhancement is most apparent in the control area at 

Marshall and can be seen by comparing Figures 29 and 31 with 

Figures 30 and 32. The former were made from a photo taken 
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Figure 29. A.S.C.S. photo of 
area A, south of Marshall 

High-sun-angle Photo 

Figure 30. U.S.G.S. photo of 
area A, south of Marshall 

Low-sun-angle Photo 

The shadows on the low-sun-angle photo enhance the outline of col
lapsed rooms at a and b. The same features (a 1

, b') are nearly 
indiscernible on the high-sun-angle photo. The subsidence pits at 
c (c') are also more strongly enhanced on the low-sun-angle photo. 
The two figures are both enlargements and have an approximate 
scale of 1"=450' (1:5450). The enhancement of detail brought 
about by enlargement is seen by comparing Figures 6 and 29, both 
of which were made from the same negative. 
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Figure 31. A.S.C.S. photo of 
area B, north of Marshall 

High-sun-angle Photo 

Figure 32. U.S.G.S. photo of 
area B, north of Marshall 

Low-sun-angle Photo 

Collapse features a {a 1
) outlining the rooms and pillars of the 

Lewis No. 1 and 2 mines are enhanced by the shadows of the low-sun
ang1e photo. The same features become blurred on the high-sun
angle photo because of the large amount of light reflected from the 
bare rock near mid-day. For the same reaso~ subsidence induced 
joints at b (b 1

) are also better displayed on the low-sun-angle 
photo. Joints at b (b 1

) are also shown in foreground of Figure 8 
and flume c (c') of irrigation ditch is in middle ground of Figure 
9. The figures above are enlargements and have an approximate 
scale of 1"=450 1 (1:5450). Figures 6 and 31 were made from the 
same negative. A comparison of the two shows the enhancement of 
detail brought about by enlargement. 
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when the sun was high above the horizon; the latter were made 

from a low-sun-angle photo. Subsidence pits, room and pillar 

outlines, and subsidence induced fractures are all better ex

pressed on the low-sun-angle photos than on the more conventional 

photos. The use of low-sun-angle photography to relieve the 

doubt surrounding "subsidence" features in other parts of the 

coalfield was less successful. Features which appeared doubtful 

when visited in the field (Figure 17) still seemed doubtful when 

observed on the photos. 

This study has shown that aerial photographs have a number 

of applications, as well as some limitations, in mine subsidence 

investigations. Repetitive photo coverage can provide a histori

cal record of where subsidence has occurred in the past and, to 

some extent, when it occurred. It can also show where the ef

fects of subsidence have been masked by the later work of time 

and man. A major constraint on the use of aerial photographs as 

a means of determining past subsidence history is that the dates 

at which the various photo coverages were flown are not neces

sarily the dates of greatest mining activity. 

In areas of shallow {less than 100 feet) mining, subsidence 

features are strongly developed and can easily be recognized on 

air photos. Recognition is made easier by using low-sun-angle 

photography and by enlargement of the photos. The effect of 

enlargement is strikingly shown by comparing Figure 6 with 

62 



Figures 29 and 31. The latter are merely enlargements of the 

former, but the subsidence features which they show have been 

greatly enhanced by an increase in perceived depth and detail. 

It should be noted that there is a trade-off involved when one 

is choosing between large and small scale photos. Large scale 

photos show subsidence features very well, but require a large 

number of photos to cover a given area. Fewer small scale 

photos are needed to cover the same area, but there is a greater 

likelihood of overlooking subsidence features. 

In areas of deep (more than 200 feet) mining, well-defined 

depressions and subsidence pits are lacking and subsidence as 

expressed at the surface is probably too subtle to detect by 

normal photo interpretation methods. It is possible that such 

subtle subsidence might be identified by using sophisticated 

photogrammetric plotters in conjunction with large scale photo

graphs taken before and after an area was undermined. Good 

plotters can measure very small differences in elevation, and 

changes of only a foot or two over newly mined areas could prob

ably be detected. The use of photos as a future historical 

record is limited by the costs of obtaining ground control, the 

costs of repetitive flying, and the costs of plotting machine 

time. 
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VIII. LAND-USE PLANNING AND MINE SUBSIDENCE 

Background 

Mining activity in the Boulder-Weld coalfield started in 

the early 1860's in the Marshall area and presently continues 

only in the Eagle mine. Although instances of subsidence had 

been recognized for many years, little thought was given to the 

relationship between underground mining, subsidence, and man

made structures on the surface. Towns in the coalfield were 

small, and rural housing was widely scattered. Subsidence could 

take place and go unnoticed, and damage to existing, relatively 

small structures could easily be repaired. Fields and roads 

could be regraded and kept in usable condition. These inconven

iences apparently were not of sufficient magnitude or intensity 

to cause widespread concern, and subsidence-related problems 

were accepted as a part of life and were dealt with as they oc

curred. The subsidence-hazard issue remained one of limited 

interest until recently, when accelerated population growth 

throughout the region produced significant increases in the 

density of residential development in-and adjacent-to undermined 

areas. 

Due to increased emphasis on land-use planning, and to ex

panding development pressures, it has become apparent that a 

close look must be taken at areas of potential subsidence. The 
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increasing concern for the wise and safe development of land 

is reflected in the passage of House Bill 1041 by the 1974 

Colorado General Assembly. This law has brought subsidence 

problems (classified as a natural hazard) within the purview 

of the State, as well as the county and municipality. 

When considering land use in areas which have been under

mined, the following questions must be addressed. 

1. Is or was there coal under the tract to be developed? 

2. Has the full amount of subsidence occurred over 

worked-out areas, or can more subsidence be expected? 

3. If more subsidence can be expected, when will it 

occur, and what will be its magnitude? 

4. In an area in which subsidence is likely to occur, 

can remedial measures be taken so that the land 

can be developed safely? 

5. What are the legal problems likely to be associated 

with land development in-and adjacent-to areas of 

potential subsidence? 

6. Will advancing technology make it feasible to re

enter old mines? 

This list of questions is not complete, but it illustrates the 

complexity of the problem. 

Since the Boulder-Weld coalfield is in the path of Front 

Range urbanization 1 it is timely that answers to the above ques

tions be found. Some of the questions are quite complex, and it 



will not be economically practical to obtain answers for them. 

In such cases, the land in question may best be left as open 

space or greenbelt. When answers to land subsidence problems 

are not clear cut and definitive, the potential land developer 

should follow a program of investigation which, hopefully, will 

provide the data needed. The first step in such a program would 

be to study the maps which accompany this report, particularly 

the subsidence-hazard map. 

Certain areas, because of land ownership or because of 

proximity to previously developed areas, will be subject to con

siderable pressure for development. In these areas it will be 

necessary to undertake detailed, and relatively expensive studies 

to determine the extent to which viable and safe development is 

feasible. 

Subsidence-Hazard Map 

Purpose and Procedures - The purpose of the subsidence-hazard 

map is to designate, insofar as possible, those areas where 

development of the land surface may be affected by subsidence 

related to undermining. The most direct approach to the prepa

ration of a subsidence-hazard map would be to compare and con

trast information on the various mining factor maps with data 

on the subsidence-inventory map. Comparisons were made with 

this objective in mind to determine if any positive correlations 
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existed. It was hoped that such correlations would identify 

those factors which are most critical to the development of 

subsidence. 

Instances of known subsidence were evaluated with respect 

to the following factors and combinations of factors: 

l. Presence or absence of pillars 

2. Depth of cover 

3. Probable thickness of extracted coal 

4. Dates of mine operation 

5. Proximity to mapped faults 

6. Presence or absence of pillars~ probable 

thickness of extracted coal 

7. Presence or absence of pillars~ proximity to 

mapped faults 

8. Depth of cover~ probable thickness of 

extracted coal 

9. Depth of cover~ proximity to mapped faults 

10. Depth of cover~ presence or absence of pillars. 

A positive relationship was observed only between depth of 

cover and the presence or absence of pillars (No. 10). 

1* In the depth-of-cover range 0-100 feet, instances 

of surface subsidence evidence occur just as often 

over areas where pillars are absent as over areas 

where pillars are present. 



2. In the depth-of-cover range 100-200 feet, instances 

of surface subsidence evidence occur twice as often 

over areas where pillars are absent as over areas 

where pillars are present. 

3. In the depth-of-cover range 200-300 feet, instances 

of surface subsidence evidence occur three times 

as often over areas where pillars are absent as over 

areas where pillars are present. 

4. In cases where the depth of cover is greater than 

300 feet, instances of surface subsidence evidence 

occur twice as often over areas where pillars are 

absent as over areas where pillars are present. 

These observations indicate that, as depth of cover increases 

to 300 feet, the occurrences of subsidence evidence over areas 

where pillars are absent become increasingly more frequent rela

tive to those areas where pillars are present, Below 300 feet 

this trend is reversed, possibly due to the increased !!bridging" 

effect provided by a thicker overlying rock section. 

It should be stressed that comparisons can be made only 

where evidence of subsidence exists. In areas where there is no 

surface evidence of subsidence, any conclusions drawn from the 

above observations should be used with great caution. This is 

particularly true with any attempts to relate the possibility of 

future subsidence to depth of cover and the presence or absence 

of mine pillars. 
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The almost total lack of correlation in the above compari

sons (Nos. 1-9) is probably due to the complexity of the rela

tionship which exists between room-and-pillar mines and surface 

subsidence. In addition, the records kept throughout the years 

of mining activity in the area are not sufficient for a thorough 

analysis of the relationship between subsidence and other mining 

factors. Another major problem is that the subsidence-inventory 

map shows only observed subsidence, and does not record subsi

dence which may have gone unnoticed. It is possible that had a 

full and accurate record of subsidence been available, some 

correlations might have been established. 

Basic Assumptions Used in Map Construction - The problems des

cribed above indicate that no consistent rule can be adopted 

for predicting subsidence. The best approach appears to be one 

which is based upon the probable relative severity of potential 

subsidence in any given area. Since any undermined area may be 

affected by subsidence or post-subsidence settlement, all such 

areas have been assigned a degree-of-hazard classification based 

on the following simple assumptions: 

l. Large undermined areas with no support (ie, pillars 

removed} subside shortly (within months) after 

support is removed. 

2. Caving proceeds upward from the mine roof, and by 

the time subsidence effects have been transmitted 
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to the surface it can be expected that no large 

voids remain beneath that particular area. 

3. Occurrences of partial collapse (that is, cases 

where subsurface caving has occurred, but where 

the caving has not reached the surface) were not 

detected during this study. Therefore, it is 

assumed that, where surface subsidence has oc

curred, the subsidence is essentially complete. 

This does not include post-subsidence compaction 

and attendant surface settling. 

4. The inability to confidently predict the relative 

stability of a given undermined area requires a 

conservative approach to hazard classification. 

Accordingly, it has been assumed that pillars left 

standing after mining ceased will undergo deterior

ation with time, and will eventually fail. The 

amount of time required for a pillar to completely 

deteriorate will depend on many factors, which vary 

in importance in different areas of the coalfield. 

Eventually, all pillars will probably fail, and 

subsidence will probably occur over all voids in 

the study area. 

Hazard Classification System - Using the above assumptions, a 

classification system has been established to define the degree 
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of subsidence hazard in relative terms. This appears to be 

the most useful approach to the problem of the relationship be

tween land subsidence and land use. The categories of subsidence 

hazard are severe, moderate, and low. 

1. Severe - Areas labelled 11severe 11 are those in which 

rapid and violent subsidence effects may endanger 

occupants of the area by causing the failure of 

building foundations, roadways, gas mains, and simi-

lar man-made features. These areas are characterized 

by either l) the presence of pillars (which are as

sumed to be undergoing decomposition) plus physical 

evidence of void space, or by 2) the absence of evi

dence of surface subsidence. The collapse of decom

posed pillars could alter the complex stress and 

strain patterns in the overlying rock. This could 

initiate almost instantaneous local surface subsi-

dence or displacement, thereby causing equally rapid 

destruction of structures in the area. The only ac

ceptable land use for these areas, without undertaking 

relatively expensive remedial measures, are agriculture 

or open space. 

2. Moderate - Areas subject to "moderate" subsidence are 

those in which the effect of subsidence might be suf

ficient to render man-made structures unsafe or 
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unusable. The rate of subsidence would probably be 

slow enough to allow time for recognition of the 

problem, and if necessary, for the safe and orderly 

abandonment of the area. Possibly, there would be 

sufficient time for remedial action which could 

offset the effects of the subsidence. 11Moderate 11 

areas are characterized by the presence of subsi

dence features over undermined areas where pillars 

are reported to be present. This condition produces 

the potential for further subsidence and differential 

settlement. Appropriate land uses would include ag

riculture, open space, open storage areas, unoccupied 

warehouses, and similar uses which would require only 

a low population density. 

3. Low - Areas of "low" hazard are those in which the 

rate and magnitude of any anticipated surface dis

placement would be small enough to warrant repair 

of affected existing structures. By using adequate 

engineering design, future structures in these areas 

could be built to withstand the anticipated stresses 

on their foundations. Below these areas, all or 

essentially a11, pillars have been removed, and re

latively unifor~ and complete subsidence has already 

occurred. Problems in such areas wouid be reduced 

mainly to post-subsidence compaction and related 
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surface settling. The only restrictions placed on 

land use would be the requirement that structures 

planned for these areas would be designed to with

stand any small movements which might be induced 

by post-subsidence compaction. 

Safety Factor - Factors such as angle of draw, attitude of bed

ding, and presence of zones of weakness due to faulting can 

extend the surface influence of a particular void well beyond 

the limits of the undermined area. Determination of the extent 

of subsidence at the surface is further complicated by the possi

bility of significant inaccuracies in the original mine maps. 

The effect of the inter-relationship of the above factors 

is not amenable to quantification. It is therefore prudent to 

i n corporate a II safety factor II i n to the deter mi n a ti on of the e x -

tent of surface area which might be affected by mining. This 

has been done by assuming a nominal angle of draw (35°). This 

angle was used in conjunction with the maximum mining depth 

(580 feet} recorded in the coalfield to calculate the width 

(400 feet) of a safety zone which extends beyond the mine bound

aries. This 400 foot wide safety zone is used throughout the 

entire coalfield even though nearly all mines are less than 580 

feet deep, The hazard classifications used for the zones of 

safety are the same as those used for the adjacent areas which 

are directly over the mine. 
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Where faults, or intersections of faults, lie only a short 

distance beyond the 400 foot boundary, the zone of safety has 

been extended to those faults and intersections. Small modifi

cations in the width of the zone have also been made based on 

surface topographic control. 

Reclassification of Subsidence Hazard of Specific Areas - The 

hazard classification of all areas within the coalfield was 

based on the data available for this study. Reclassification of 

any part of these areas could be justified by the accumulation 

of more or better information. Such information might be de

rived from 1) more detailed maps than those available for this 

study, 2) field observations and measurements of additional sub

sidence not observed during this study, and 3} subsurface tech

niques such as core drilling and geophysical surveys. It is 

certain that the economic attractiveness of land development in 

the coalfield area will prompt investigations to re-define the 

subsidence hazard in-and adjacent-to specific properties. 

Planning Review of Subsidence Hazards of Specific Areas 

During the early stages of this study, it was hoped that a 

set of guidelines could be developed for use by those persons 

investigating the subsidence hazards of specific areas. It 

later became apparent that the complexity of the problems associ

ated with subsidence was such that the most reasonable approach 
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to further investigations would be to acquire additional data 

similar to, but much more detailed than, that used in the prep

aration of this report. The preferred map scale on which to 

display the detailed data would be 1"=200 1 (1:2400). 

For most areas, the development of large-scale maps showing 

basic data such as extent of mining, depth of cover, pillars, 

probable thickness of extracted coal, and subsidence occurrences 

will be only the first step in a land-use compatibility investi

gation. In some instances, the basic data will indicate that 

further investigations will be needed to demonstrate the via

bility of development. As in the case of hazard reclassification, 

such additional investigations will probably consist of subsur

face testing through core drilling and geophysical surveys. 

Subsurface investigations are expensive, and it should be 

expected that land development projects in the coalfield will be 

subject to some financial burdens not associated with projects 

of similar size in other areas. However, the area still appears 

to be attractive for development, and the more astute engineers, 

designers and planners will find ways to overcome the problems 

which exist. 
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IX. CONCLUSIONS 

1. Much of the land between the towns of Marshall (Boulder 

County} and Firestone (Weld County) is now undermined 

with abandoned coal workings. 

2. The workings lie at depths which range from 30 to 580 

feet. Most are within the 100 to 300 foot depth range. 

3. The coal mines were worked by the room-and-pillar 

method rather than by the longwall method. In most 

cases, the miners attempted to "pul 1 11 as many of the 

pillars as they could during the later stages of 

development in any given mine. 

4. Most of the theories of coal mine subsidence and most 

of the methods of predicting the time, duration, and 

extent of subsidence are derived from European experi

ments and observations in longwall mines. These theo

ries and predictive methods are not entirely applicable 

to the room-and-pillar mines of the Boulder-Weld coal

field. This is because the presence of unpulled pillars 

(even in so-cal led 11worked out" mines) disrupts the or

derly development of subsidence and introduces a great 

deal of uncertainty as to the time of subsidence rela

tive to the time of mining. 
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5. The extent of subsidence in the coalfield can be fairly 

well defined by field observations. Strong evidence of 

surface subsidence consists of well-defined pits and 

depressions; less definitive evidence consists of broad 

swales and shallow, poorly drained depressions. 

6. Unequivocal evidence of subsidence is often observed on 

the surface in those areas where the mining depths do 

not exceed 200 feet. In areas where mining depths are 

greater, surface subsidence is not readily observable 

by the unaided eye, even though its presence could log

ically be expected. Precise surveying in such areas 

might detect shallow, closed depressions and might show 

that previously established benchmarks have subsided. 

7. Observed damage to homes, streets, buildings, highways, 

and irrigation ditches should not automatically be as

cribed to subsidence because. in many cases, the damage 

could be induced in other ways. 

8. Interviews with local residents and miners are often 

helpful in locating surface subsidence features and in 

determining the time and duration of subsidence occur

rences. However, it should be noted that memories of 

events which occurred 30 to 40 years ago are sometimes 
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uncertain, and that reports of subsidence must be 

cross-checked through field observations or through 

other interviews. 

9. In some cases Federal government aerial photography 

is helpful in studying subsidence in the coalfield. 

Because the scale {1"=1667', 1:20000) of these photos 

is quite small, relative to the size and depth of the 

subsidence features being investigated, interpretation 

of subsidence is often uncertain. Nevertheless, a 

study of various sets of aerial photo coverage taken 

over the years (1937-1969) by different government 

agencies could provide a rough historical record of 

subsidence development in the coalfield since the late 

1930's. 

10. Low-sun-angle aerial photos, taken early in the morn

ing, are a decided improvement on the normal government 

photography because the long shadows cast at that time 

of day enhance the outlines of low-relief subsidence 

features. In the detection of subsidence, the low-sun

angle photos are not a significant improvement over 

on-the-ground field observations. 

11, There appears to be little correlation between instances 

of surface subsidence and other mining factors such as 
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depth of cover, presence or absence of pillars, and 

probable thickness of extracted coal. There does 

seem to be a relationship between cases of surface 

subsidence and depth of cover coupled with the presence 

or absence of pillars. 

12. A classification of 11severe, 11 11moderate, 11 and 11 low 11 

hazard has been adopted for all undermined areas in 

the coalfield. These areas and their ratings are 

shown on a subsidence hazard map. The three categories 

of hazard are based on estimations of the relative 

amount of danger to which persons and structures in a 

given area might be subjected should subsidence occur 

in the future. 

13. When specific properties in the coalfield are con

sidered for development, an examination of the subsi

dence hazard map will give a first approximation as 

to the feasibility of the project. In most cases, 

more detailed information than is given in this re

port will have to be acquired, Much of this data will 

have to be derived from test drilling and geophysical 

surveys and its acquisition will undoubtedly be 

expensive. 

80 



X. SELECTED REFERENCES 

Averitt, P., and Lopez, L., 1972, Bibliography and index of 
U.S. Geological Survey publications relating to coal, 
1882-1970: U.S. Geol. Survey Bull. 1377, 173 p. 

Babcock, S. D., 1973, Undermining as an element in land use 
planning [M.S. thesis]: Edwardsville, Southern Illinois 
Univ., 84 p. 

Brauner, G., 1973, Subsidence due to underground mining (In 
two parts) l. Theory and practices in predicting surface 
def or ma ti on : U . S . Bur . Mi n es Inf. Ci r c . 8 7 5 l , 5 6 p . 

1973, Subsidence due to underground mining (In two parts) 
2. Ground movements and mining damage: U.S. Bur. Mines 
Inf. Circ. 8572, 53 p. 

Candeub, Fleissig and Associates, 1971, Demonstration of a 
technique for limiting the subsidence of land over 
abandoned mines, N.T.I.S., Tech. Rept., P.B. 212708, 57 p. 

1973, Demonstration of a technique for limiting the 
subsidence of land over abandoned mines, final report: 
City of Rock Springs, Wyo., 28 p. 

Colorado Division of Mines, 1973, Coal 1973: Colo. Div. Mines 
Inspection Div., 28 p. 

Colorado Springs Planning Department, 1967, Mining report, 
Colorado Springs coalfield, a guide for future land use: 
Colorado Springs Planning Dept., Geol. Sec., 10 p. 

Colorado State, 1963, Coal mining laws: State of Colorado, 
revised statutes, chap. 92, pt, l, arts. l-12, sec. l, 
12 4 p. 

Colton, R. B., and Lowrie, R. L., 1973, Map showing mined areas 
of the Boulder-Weld coalfield, Colorado: U.S. Geol. 
Survey Misc. Field Studies Map MF-513. 

Dunrud, C.R., and Barnes, B. K,. 1972, Engineering geologic 
map of the Geneva Mine area, Carbon and Emery Counties, 
Utah: U.S. Geol. Survey Misc. GeoL Inv. Map I-704. 

Flaschentrager, H., 1958, Considerations on ground movement 
p he n o me n a : C o 1 1 i e r y E n g . , v . 3 5 , n o . 8 , p . 3 4 2 - 3 5 O an d 
no. 9, p. 391-398. 

81 



Gillen, G., 1974, When coal was king: Focus Magazine in 
Boulder Daily Camera, March 24, 1974, p. 3-6. 

Grosvenor, N. E., 1964, Coal mines of Colorado, Adams County 
{map): Colorado Sch. of Mines Found., Golden, Colo. 

1964, Coal mines of Colorado, Boulder County (map): 
Colorado Sch. of Mines Found., Golden, Colo. 

1964, Coal mines of Colorado, Weld County {2 maps): 
Colorado Sch. of Mines Found., Golden, Colo. 

Herbert, C. A., and Rutledge, J. J., 1927, Subsidence due to 
coal mining in Illinois: U.S. Bur. Mines Bull. 238, 59 p. 

Holt, R. D., 1972, Bibliography, coal resources in Colorado: 
Colorado Geol. Survey Bull.. 34-A, 32 p. 

Hornbaker, A. L., and Holt, R. D., 1973, Coal resources of 
Colorado, 1972 summary of: Colorado Geol. Survey Spec. 
Pub. no. 3, 15 p. 

Hutton, T., 1956, Deep hole closes Lafayette street as old 
mine caves in: Denver Post, May 27, 1956. 

K i n g , H . J . , a n d W he t ton , J . T . , 1 9 5 8 , Me c h an i c s o f mi n i n g 
subsidence: Colliery Eng., v. 35, no. 6, p. 247-252 and 
no. 7, p. 285-388. 

Landis, E. R., 1959, Coal resources of Colorado: U.S. Geol. 
Survey Bull. 1072-C, p. 131-232. 

Litwiniszyn, J., 1958, The theories and model research of 
movements of ground masses: Colliery Eng., v. 35, 
no. 10, p. 438-444. 

Lowrie, R. L., 1966, Analysis of the coal industry in Boulder
Weld coalfield, Colorado: U.S. Bur. Mines Rept. Inv. 
6726! 79 p. 

Mal de, H. E., 1955, Surficial geology of the Louisville 
quadrangle, Colorado: U.S. Geol. Survey Bull. 996-E, 
p. 217-257. 

Martin, S. C., 1910, Coal of the Denver basin, Colorado: 
U.S. GeoL Survey BulL 381-C, p. 297-306. 

Mohr, H. F" 1956, Influence of mining on strata: Mine and 
Quarry Engq v. 22, no. 4, p. 140-152. 

82 



National Coal Board, 1966, Subsidence engineer's handbook: 
National Coal Board - Production Department, London, 118 p. 

Panek, L.A., 1973, Program for control of surface subsidence: 
U.S. Bur. Mines Prog. Rept., no. 10011, 23 p. 

Perez, W., 1958, Subsidence observations in Austria: Colliery 
Eng., v. 35, no. 11, p. 479-482 and no. 12, p. 533-535. 

Scott, G. R., 1962, Geology of the Littleton quadrangle, 
Jefferson, Douglas, and Arapahoe Counties, Colorado: 
U.S. Geol. Survey Bull. 1121-L, 53 p. 

Smith, R. 0., Schneider, P.A., Jr., and Petri, L. R., 1964, 
Ground water resources of the South Platte River basin in 
western Adams and southwestern Weld Counties, Colorado: 
U.S. Geol. Survey Water-Supply Paper 1658, 132 p. 

Soister, P. E., 1965, Geologic map of the Fort Lupton quad
rangle, Weld and Adams Counties, Colorado: U.S. Geol. 
Survey Geol. Quad. Map GQ-397. 

1965, Geologic map of the Hudson quadrangle, Weld and 
Adams Counties, Colorado: U.S. Geol. Survey Geol. Quad. 
Map GQ-398. 

1965, Geologic map of the Platteville quadrangle, Weld 
County, Colorado: U.S. Geo 1. Survey Geol. Quad. Map GQ-399. 

Spencer, F. D., 1961, Geologic map of the bedrock geology of 
the Louisville quadrangle, Colorado: U.S. Geol. Survey 
Geol. Quad. Map GQ-151. 

Stefanko, R., 1973, Subsidence and ground movement, in S.M.E. 
handbook: Soc. Mining Eng., Am. Inst. Mining, Met. and 
Petr, Eng., Inc., New York, p, 13-2 to 13-9. 

Turnbull, D., and Potts, L L. J., 1958, Surface and underground 
subsidence correlation: Colliery Eng., v. 35, no, 2, 
p. 65-72. 

Van Horn, R., 1957, Geologic map of the bedrock geology of the 
Golden quadrangle, Colorado: U.S. Geol. Survey Geol. 
Quad. Map GQ-103. 

Weimer, R. J., 1973, A guide to uppermost Cretaceous stratig
raphy, central Front Range, Colorado: Mountain Geologist, 
v. 10, no. 3, p. 53-97. 

83 





Wells, J. D., 1967, Geology of Eldorado Springs quadrangle, 
Boulder and Jefferson Counties, Colorado: U.S. Geol. 
Survey Bu11. 1221-D, 85 p. 

Woodhuff, S. D., 1966, Methods of working coal and metal mines, 
Vol. 2, Ground support methods: New York, Pergamon Press, 
429 p. 

Yinst, P. 0., 1960, Coal resources of Colorado: Colo. Sch. 
Mines Min. Ind. Bull., v. 3, no. 5, 8 p. 

Young, C. M., 1917, Percentage of extraction of bituminous 
coal with special reference to Illinois conditions: Univ. 
Illinois Engineering Experiment Station Bull. 100, 175 p. 

Young, L. E., 1916, Surface subsidence in Illinois: Illinois 
Geol. Survey Bull. 17, 112 p. 

and Stoek, H. H., 1916, Subsidence resulting from mining: 
Univ. Illinois Engineering Experiment Station Bull. 91, 205 p. 

Zwartendyk, J., 1971, Economic aspects of surface subsidence 
resulting from underground mineral exploitation [Ph.D. 
thesis]: University Park, Pennsylvania State Univ., 
University Microfilms, Ann Arbor, 411 p. 



APPENDIX A 

CITY, COUNTY, STATE ANO FEDERAL 
OFFICIALS; MINERS; LOCAL RESIDENTS AND OTHERS 
INTERVIEWED DURING COAL MINE SUBSIDENCE STUDY 

City and County Governments 

Brouillette, Jason, Boulder Co. Planning Dept., Head 
of Operations 

Heffington, William, Boulder Co. Eng. Dept. 

Pendleton, James, City of Boulder, Geologist 

Bedford, James, City of Lafayette, former Mayor 

Deppe, Daniel, City of Lafayette, Ass't. City Manager 

White, Daniel, City of Louisville, City Engineer 

Wurl, Leon, City of Louisville, City Administrator 

Lorenson, Burman, Weld Co. Planning Dept., Planning 
Director 

Olsen, Gill, Weld Co. Engineer 1 s Office 

Colorado State Government 

Deborski, Andrew E., Colo. Div. of Mines, Chief Coal 
Mine Inspector 

Platt, Thomas, Water Commissioner, Dist. 6 

Gilmore, John, State Highway Dept., Geologist, Denver 
Region 

Bower, Dwight~ State Highway Dept.. Engineer, DisL 4 

Springer, John, State Hiohway Dept., Maintenance Ass't., 
Dis L 4 

U. S. Government 

Dunrud, C. Richard, U. S. Geo1ogical Survey 

Colton, Roger B., LI. S. Geoloqical Survey 
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Appendix A - Continued 

U. S. Government (Cont.) 

Panek, Louis A., U.S. Bureau of Mines 

Morgan, Thomas A., U. S. Bureau of Mines 

Darnell, Richard, U. S. Bureau of Mines 

Donner, Donald, U. S. Bureau of Mines 

Moreland, Donald, Soil Conservation Service, U.S.D.A. 

Active and Retired Miners 

Astle, John, Lincoln Mine, General Manager 

Amicarella, Lawrence 

Clyncke, Marion 

Clyncke, Oliver 

De Novellis, Anthony 

De Vischer, Andy 

Dhieux, August 

Ferguson, William, Lincoln Mine, former Mine Superintendent 

Gunther, Wilbur, Imperial Coal Co., General Manager 

Hawkins, Henry 

Kolar, Frank, Eagle Mine, former Mine Suoerintendent 

Miller, ~anford 

Reese, Charles, Eagle Mine, Mine Superintendent 

Sidle, Samue1 

Stolns, Edward, Lincoln Mine, Mine Superintendent 

Vaughn, Ambrose 
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Appendix A - Continued 

Local Residents 

(Hrs.) Amicarella, Librarian, Lafayette 

Barlow, Niles, resident, Lafayette 

Bateman, Albert, owner of property above Electric Mine 

Coonts, Phyllis, resident, Marshall 

Dhieux, Vivian, City Councilwoman, Louisville 

Di Giacomo, Susie, owner of property above Paramount Mine 

Lewis, K. D., homeowner near Shanahan Mine 

Ostdiek, Walter, Paclamar Farms, Louisville 

Reichert, A. E., owner of property above Black Diamond Mine 

Rodelli, James, resident, Superior 

Sampson, Johana, resident, Marshall 

Waremburg, Clubert, owner of property above Acme Mine 

Zabler, (Mrs.) R. A., resident, Lafayette 

Miscellaneous 

Boyle, Clyde, Charles Robinson and Associates 

Cochran, Dale, Charles Robinson and Associates 

Darnell. Clinton, Adolph Coors Co., Engineer on Coors 
Pipeline 

(Mr.) Ferryman, Burlington Northern and Colorado and 
Southern RR, Chief Engineer 

G i 11 en , Gary, Bou l de r D a i l y C a mer a 

McPhail, Donald, Univ. of Colorado, Professor 
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Appendix A - Continued 

Miscellaneous (Cont.) 

Miller, Dean, Public Service Co. of Colo., Supervisor, 
Transmission Engineering 

Rahmiamian, Victor, Colo. School of Mines, graduate 
student 

Russell, William, Rocky Mtn. Energy Co., Senior Engineer 

Sarchet, M. C., Former Reservoir and Irrig. Co., 
President 

Schreiner, Robert, Centaurus High School, Principal 

Waneka, George, Waneka and Sons Drilling Co. 

Weimer, Robert, Colo. School of Mines, Professor 
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T. 
I 
5. 

MINE NAMES CURRENTLY USED 

* Name and Dates of Operation 

ACME, 1888-1928 
AJAX, 1890-1892 
ARROW, 1933-1935, (STAR, NEW, 1918-1921; 

CRESENT, 1905, STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 7905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, (MUNROE, 1933-1940; 

WASHINGTON, NEW, 1915-1918; 
WASHJNGTON, OLD, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FIVE, 1938-1942, (CRACKERJACK, 

19 35-19 37) 
BIG LAKE, 1916, (GARIBALDI) 
BLACK DIAMOND 
BLACK DIAMOND, OLD 
BLACK DIAMOND NO. 1, 1885-1913 
BLACK DIAMOND NO. 2, 7931-1945 
BLUE GOOSE, 1921-1924, (BLUE RIBBON, 

1905; ALLEN BOND, 1890-1895) 
BLUE RIBBON, 1933 
BOULDER VALLEY, OLD, l B83- l 885, 

1890-1893 
BOULDER VALLEY NO. l, 7917-1947, 

(STATE, 1913-1916) 
BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, {GLD-COAL) 
CALEDONIA, 7890-1899 
CAMBRO, 1917-1928, (PLUTO) 
CANFIELD SHAFT 
CANON, 1888-7898, (CANNON, OTIS SHAFT1 

CAPITOL, 1908-1926 
CENTENNIAL, OLD, 1906-1937 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 1920-1942 
CLEVELAND, 1885-7895 
COAL CREEK SLOPE, 1935 
COLUMBINE, 1920-1946 
COOK SHAFT, 1928 
CRACKERJACK, OLD, 1917-1948, (MORGAN 

AND WILLIAMS) 
CRACKERJACK NO. 2, 1948-1951, 

1957-1958, (CUBA} 
CROWN, OLD, 1919-1937 
CROWN, NEW, 1938-1955 
DAVIDSON, 1888-1892 
DAVIS, 1900-1906 
EAGLE, 1939- OPERATING 12/1/74 
EL DORADO, 1933-7939 
ELECTRIC, 1898-1918, (SUMMIT, 1909-1973) 
EMERSON, 1897-1904 
ENTERPRISE, 1895-1898 
ERIE STRIP MINE, 1948-1953 
EUREKA NO. l, 1900-1926 
EUREKA NO. 2, 1900-7926 
EUREKA NO. 3, 1900-7926 
EVAN JONES SHAFT 
EVANS, 1907-1942 
EXCELSIOR, 1890-1973, (NORTHERN) 
FIRESIDE, 1931-1944 
FIRESTONE, 1908-1920, (LOUISVILLE COAL 

ANO LAND CO. MINE NO. l) 
FOX, OLD 
FOX NO. 6, 1899 
FOX, 1880-1936, (EAGLE, 1934) 
FOX SLOPE, OLD 
FREDERICK, 1907-1929, (SLOPE MINE) 
GARFIELD NO. l, 1884-1897 
GARFIELD NO. 2, 1886-1905 
GLADSTONE, 1890-1915 
GORHAM, 1898-7939 
GORHAM, NEW, 1943-1955 
GORHAM, SOUTH, 1943-1949 
GRADEN, 1935-7955 
GRANT, 1914-1939 
HELCA NO. l. 1890-1920 
HIGHVIEW, 7930-1936 
HINGLEY-MORGAN SHAFT 
HJ-WAY, 1930-1954, (EVERSMAN, 1928-1929, 

HARTMAN, 192 7) 
IDEAL, 1907-1916 
IMPERIAL, OLD, 1895-1898 
IMPERIAL, 7927-1972 
INDUSTRIAL, 1895-1945 
!RVIHGTON, 1907-1908, 
JACKSON, 1885-1890 
KITCHEN SLOPE 

{HAYWOOD, 1899-1906) 

LEADER, 1893-7899 
LEHIGH, 1902-1910 
LEWIS NO. l ANO NO. 

1942, (PEERLESS, 
LILEY, 1938-1948 

2, 1914-7925, 
1926-1933) 

LINCOLN, 1948- IDLE 12/1/74 
LINCOLN SHAFT, OLD 
LLOYD SHAFT 
LONGS PEAK, 7892-7901 
MARFEL SHAFT, 1897-1904 
MARSHALL NO. l 
MARSHALL NO. 2, OLD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL SHAFT 

19 34-

MATCHLESS, 1903-7918, 1925-1927, 
(SUNLAND, 1922; CHAMPION, 1977-1921, 
191 3 I 

MCGREGOR, 1884-1895 
MCKISSIC, 1887-1907, (ST. VRAIN, 

1890-1892) 
MCKISSICK 
MILE-HIGH, 1913-1918 
MINE NO. l 
MINE NO. 4 
MINE NO. 5 
MINE NO 6 
MINE NO. 7 
MITCHELL, 7883-1891 
MJTCHELL, 7898-1920, 

7893-1B97) 
(NEW MITCHELL, 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC 
SEC 
SEC. 
SEC. 

SEC. 
SEC. 

Location 

8, T. lS., R.69W. 
17, T.lS., R.69W. 

13, T.lN., R.69W. 
1, T.lS., R.69W. 
l, T. lS., R.69W. 
14, T.lN., R.69W. 

T. 1 N. , 
T. 2N. , 

R. 6 81,j. 
R. 68W. 

11, T lS., R.701,j. 
4, T.lS., R.69W. 
21, T.lS., R.70W. 
11, T lS., R,70W. 
11, T.lS., R.70W. 
34, T. lN., R.69W. 

11, T lS., R 70W. 
6, T. lS., R.68W. 

SEC. 18, T.1N., R.68W. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

20, T.lN., R.68W. 
l, T. lN., R.68W. 
19, T.lN,, R.681,j 
7 l , T. 1 S. , R. ?OW. 
8, T. l S. , R. 69W. 
2, T. lS., R.69W. 
13, T.lN., R.691,j, 
2, T. IS., R.69W. 
l, T. lS., R.69W. 
16, T.lS., R.69W. 
10, T.lS., R.69W. 
13, T.lN., R.69W. 
76, T.lN., R.68W. 
24, T.lN., R.69W. 
26, T.lS., R.70W. 
29, T.lN., R.68W. 
15, T.lS., R.70W. 

SEC. 22, T.lS., R.70W. 

SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC 
SEC. 
SEC. 
SEC 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
S E C . 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

2 2 , T. l S. , R. 70W. 
14, T.lS., R 70W. 
13, T.lS., R.70W. 
6, T.7S., R.69W. 
24, T.2N., R.68W. 
15, T. lN., R 68W. 
21, T.lS., R.70W. 
4, T. lS., R.69W. 
20, T.2N., R.67W. 
19, T.1S., R.69W. 
33, T.2N., R.68W. 
28, T.2N., R.68W. 
27, T.2N., R.68W. 
27, T.2N., R.68W. 
24, T.2N., R.68W. 
30, T.2N., R.67W. 
35, T.7N., R.691,j, 
7, T.lS., R.69W. 

30, T.2N., R.67W. 
16, T.lS., R.70W. 
16, T.lS., R.70W. 
15, T.lS., R.70W. 
71, T.lS., R.70W. 
25, T.2N., R.68W. 
24, T.lN., R.69W. 
19, T.lN., R.68W. 
35, T.lN., R.69W. 
22, T.lS,, R.70W. 
24, T.1S., R.70W. 
23, T.lS., R.70W. 
12, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T. lS., R.69W. 
21, T.lS., R.70W. 
18, T.lN., R.67W. 

14, T.lS., R.69W. 
34, T.2N., R.68W. 
9, T.1S,, R.69W. 
10, T.lN., R.68W. 
24, T.lS., R.70W. 
36, T.lN., R.69W. 
13, T.lN., R.69W. 
21, T.lS., R.70W. 
17, T.1S., R.69W 
19, T.lN., R.68W. 

21, T.lS., R.7DW. 
13, T.1S., R.69W. 
24, T lN., R.68W. 
24, T.lN., R.68W. 
19, T. lN., R.68W. 
13, T.lN., R.69W. 
24, T.lN., R.69W. 
21 , T. l S. , R. ?OW. 
22, T,lS., R.70W. 
75, T.1S., R.70W. 
21 , T. 1 S. , R. ?OW. 
9, T. lS., R.69W. 

7, T.1S., R.69W .. 
24, T.lN., R.69W. 

19, T.2N., R.67W. 
8, T.lN., R.68W. 
27, T.lN., R.69W. 
21, T.lS.~ R.70W. 
21, T.lS., R.70W. 
27, T.lS., R.70W. 
21 , T. 1 S. , R. 70W. 
21, T.lS., R.70W. 
19, T.lN., R.68W. 

SEC. 35, T.lN., R.69W. 

* MINE NAME IS THE LAST NAME BY WHICH MINE WI\S KNOWN AND JS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES Of MINING UNDER 

THAT NAME ARE SHOWN IN PARENTHESES, 

UNAVAILABLE, 

BO !)_tR 10 

IF NO DATE IS l-IVEN~ DATA WAS 

R.70W. 

R.70W. 

HINE INDEX 

MINE NAMES CURRENTLY USED 

• Name and Oates of Operation 

MONARCH NO. l, 1902-1918 
MONARCH NO. 2, 7908-1947, (LUCAS, 7908) 
MORRISON, 1930-7953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-7925, (BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, {INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINECLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, (PLUTO, 

1896-1933) 
PREMIER, 7933 
PURITAN, 1908-1939 
RED ASH, 1916-1926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. 7, 1898-1917 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS, NEW 
ROSSER, 1897-7898, 1907, 1928-7929, 

(ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENATOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-7907 
SIMPSON, 1888-1926 
STANDARD, 1888-1937 
STANDARD 
STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, 1883-1892 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898-1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927-1936, (NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKN011i1N SHAFT 
VAUGHN, 1897-1906 
VULCAN. 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHINGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l AND NO. 2, 1896-1907, 

(WOOLEY, 1897-1898) 
WILSON SHAFT 
WITHERBEE, 1920-1937 
YORK STRIP MINE, 1940-1946 
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location 

14, T.lS., R.70W. 
28, T.lS., R.69W. 
9, T.lH., R.68W. 
34, T.2N., R.68W. 
15, T.1S., R.70W. 
2, T.lS., fL70W. 
16, T.lS., R.69W. 
13, T.lN., R.69W. 
18, T.lN., R.68W. 

33, T.7N., R.69W. 
6, T.1S., R.68W. 
4, T. lN., R.67W. 
10, T.7S., R.69W. 
21, T.1S., R.70W. 
24, T.1N., R.69W. 
15, T.lS., R.70W. 

24, T.lS., R.70W. 
28, T.lS., R.70W. 
34, T.2N., R.68W. 
15, T.lS., R.70W. 
15, T.lS., R.7DW. 
9, T.1S., R.69W. 
8, T.lN., R.68W. 
9, T.lS., R.69W. 

9, T.lS., R.69W. 
15, T. lS., R. 70W. 
15, T.1S., R.70W. 

21 , T. l S. , R. 70W. 
15, T.lS., R.70W. 
20, T.2N., R.67W. 
2, T.lS., R.69W. 
34, T.2N., R.68W. 
2, T. 1 S. , R. 70W. 
2,T.1S.,R.69W. 
l, T. lS., R.69W. 
14, T.lN., R.69W. 
13, T.lN., R.69W. 
6, T. lN., R.67W. 
24, T,lN., R.69W. 

7, T.lS., R.69W. 
2, T.lS., R.69W. 
28, T.IS., R 69W. 

15, T.7S., R.70W. 
15, T.1S., R.70W. 
24, T.1N., R.69W. 
18, T.lN., R.68W, 
8, T. 7N., R.68W. 
19, T.lN., R.68W 
l, T.lS., R.69W. 
10, T.lS., R.69W. 
JD, T.2N., R.67W. 
23, T.lN., R.68W. 
24, T.lN., R.6BW. 
9, T,lS., R.69W. 

34, T.2N., R.68W. 
17, T.lS., R.69W. 
4, T.lN., R.67W. 
11, T.lS., R.70W. 

MINE OUTLINES SHO'l'/N ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION OF 

~INES AND THE U.S. BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WORK BY COLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE OUALITY OF THE 

MINE MAP SOURCES IS VARIABLE AND THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY THE DATA SOURCES AND IS BASED ON 

INFORMATION AVAILABLE AS OF DECEMBER 1, 1974, 

l!ase from U, S. Geological Survey 

MINE NAMES FORMERLY USED 

Name and Dates of Operat1on 

ALLEN BOND, 1890-1895 - SEE BLUE GOOSE 
BLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CANON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, r928-1929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLD-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, 1899-1906 - SEE IRVINGTON 
HELCA NO. 2, 1893-1897 - SEE REX NO. 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASELINE 
LOUISVILLE COAL AND LAND CO. MINE HO. 1 

SEE FI RE STONE 
LUCAS, 1908 - SEE MONARCH NO. 2 
MITCHELL, NEW, 7893-1B97 - SEE MITCHELL 
MORGAN AND WILLIAMS - SEE CRACKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCELSIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 7926-1933 - SEE LEWIS NO. l 

AND NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO. 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, 1883-1895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 
STATE, 1913-1916 - SEE BOULDER VALLEY NO. 1 
ST. VRAIN, 1890-1892 - SEE MCKISSIC 
SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 1903-1917 - SEE BASELINE 
WASHINGTON, NEW, 1916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 1897-1898 - SEE WHITE HOUSE NO. l 

ANO NO. 2 

105°07 130" R.69W. 
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location 

11, T.lS., R.70W, 
11, T.lS., R.70W. 
16, T.lS., R.69W. 
2, T. lS., R.69W. 
1, T.lS., R.69W. 
7, T.lS., R.69W. 
11, T.lS., R.70W. 
13, T.lN., R.69W. 
22, T.lS., R.70W. 
15, T.lS., R.70W. 
14, T.lS., R.69W. 
4, T. lS. • R.69W. 
11 , T. l S. , R. 70W. 
36, T.2N., R.68W. 
74, T.lS., R.69W. 
36, T.lN., R.69W. 
9, T.lS., R.69W. 

3 3, 
32, 

T.lN., 
T. IN. , 

R.68W. 
R.68W. 

30, T.2N., R.67W. 
28, T.1S., R.69W. 
35, T.lN., R.69W. 
22, T.lS., R.70W. 
32, T.lN., R.68W. 
35, T.lN., R.69W. 
2, T.lS., R.69W. 
1, T. lS., R.69W. 

21, T.lS., R.70W. 
24, T.1S., R.70W. 
2, T.7S., R.69W. 
21, T.lS., R.70W. 
15, T.1S., R.70W. 
25, T.2N., R.68W. 
13, T.lN., R.69W. 
13, T.lN., R.59W. 
20, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T.lS., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R.68W. 
32, T.lN., R.68W. 
2, T. lS., R.69W. 
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MINE NAMES CURRENTLY USED 

• Name and Dates of Operation 

ACME, 1888-1928 
AJAX, 1890-1892 
ARROW, 1933-1935, (STAR, NEW, 1918-1921; 

CRESENT, 1905; STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 1905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, (MUNROE, 1933-1940; 

WASHINGTON, NEW, 1915-1918; 
WASHINGTON, OLO, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FI~E, 1938-1942, (CRACKERJACK, 

1935-1937} 
BIG LAKE, 1916, (GARIBALDI) 
BLACK DIAMOND 
BLAC~ DIAMOND, OLD 
BLACK DIAMOND NO. 1, 1885-1913 
BLACK DIAMOND NO. 2, 1931-1945 
BLUE GOOSE, 1921-1924, {BLUE RIBBON, 

1905; ALLEN BOND, 1890-1895) 
BLUE RIBBON, 1933 
BOULDER VALLEY, OLD, 1883-1885, 

1890-1893 
BOULDER VALLEY NO. l, 1917-1947, 

(STATE, 1913-1916) 
BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, (GLO-COAL) 
CALEDONIA, 1890-1899 
CAM8RO, 1917-1928, (PLUTO) 

~:;~~~L~8::~ri98, (CANNON, OTIS SHAFT! 
CAPITOL, 1908-1926 
CENTENNIAL, OLD, 1906-1931 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 1920-1942 
CLEVELAND, 1885-1895 
COAL CREEK SLOPE, 1935 
COLUMBINE, 1920-1946 
COOK SHAFT, 1928 
CRACKERJACK, OLD, 1917-1948, (MORGAN 

AND WILLIAMS) 
CRACKERJACK NO. 2, 1948-1951, 

1957-1958, (CUBA) 
CROWN, OLD, 1919-1937 
CROWN, NEW, 1938-1955 
DAVIDSON, 1888-1892 
DAVIS, 1900-1906 
EAGLE, 1939- OPERATING 12/1/74 
EL DORADO, 1933-1939 
f<LECTRIC, 1898-1918, (SUMMIT, 1909-1913) 

~MERSON, 1897-1904 
1 ENTERPRISE, 1895-1898 

/ ERIE STRIP MINE, 1948-1953 
i EUREKA NO. l, 1900-1926 

EUREKA NO. 2, 1900-1926 
EUREKA NO. 3, 1900-1926 
EVAN JONES SHAFT 
EVANS, 1907-1942 
EXCELSIOR, 1890-1913, (NORTHERN) 
FIRESIDE, 1931-1944 
FIRESTONE, 1908-1920, (LOUISVILLE COAL 

AND LAND CO. MINE NO. l) 
FOX, OLD 
FOX NO. 6, 1899 
FOX, 1880-1936, (EAGLE, 1934) 
FOX SLOPE, OLD 
FREDERICK, 1907-1929, (SLOPE MINE) 
GARFIELD NO. 1, 1884-1897 
GARFIELD NO. 2, 1886-1905 
GLADSTONE, 1890-1915 
GORHAM, 1898-1939 
GORHAM, NEW, 1943-1955 
GORHAM, SOUTH, 1943-1949 
GRADEN, 1935-1955 
GRANT, 1914-1939 
HELCA NO. l, 1890-1920 
HIGHVIEW, 1930-1936 
HINGLEY-MORGAN SHAFT 
HI-WAY, 1930-1954, (EVERSMAN, 1928-1929; 

HARTMAN, 1927) 
IDEAL, 1907-1916 
IMPERIAL, OLD, 1895-1898 
IMPERIAL, 1927-1972 
INDUSTRIAL, 1895-1945 
IRVINGTON, 1907-1908, (HAYWOOD, 1899-1906) 
JACKSON, 1885-1890 
KITCHEN SLOPE 
LEADER, 1893-1899 
LEHIGH, 1902-1910 
LEWIS NO. 1 ANO NO. 2, 1914-1925, 1934-

1942, (PEERLESS, 1926-1933) 
LILEY, 1938-1948 
LINCOLN, 1948- IDLE 12/1/74 
LINCOLN SHAFT, OLD 
LLOYD SHAFT 
LONGS PEAK, 1892-1901 
MARFEL SHAFT, 1897-1904 
MARSHALL NO. l 
MARSHALL NO. 2, OLD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL SHAFT 
MATCHLESS, 1903-1918, 1925-1927, 

(SUNLAND, 1922; CHAMPION, 1917-1921, 
1923) 

MCGREGOR, 1884-1895 
MCKISSIC, 1887-1907, (ST. VRAIN, 

1890-1892) 
MCKISSICK 
MILE-HIGH, 1913-1918 
MINE NO. l 
MINE NO. 4 
MINE NO. 5 
MINE NO. 6 
MINE NO. 7 
MITCHELL, 1883-1891 
MITCHELL, 1898-1920, (NEW MITCHELL, 

1893-1897) 
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Location 

8, T.lS., R.69W. 
17, T.15., R.69W. 

13, T.lN., R.69W. 
1, T.lS .• R.69W. 
1, T.lS., R.69W. 
14, T.lN., R.69W. 

32, 
36, 

T . l N . , 
T. 2N. , 

R.68W. 
R.68W. 

11 , T. l S. , R. 70W. 
4, T. lS,, R.69W. 
21 , T. l S. , R. 70W. 
11, T.lS., R.70W. 
11, T.lS., R.70W. 
34, T.Hl., R.69W. 

11, T.lS., R.70W. 
6, T. lS., R.68W. 

SEC. 18, T.lN., R.68W. 
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SEC. 
SEC. 
SEC. 
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20, T.lN., R.68W. 
1, T.lN., R.68W. 
19, T.lN., R.68W. 
11 , T. 1 S. , R. 70W. 
8, T.lS., R.69W. 
2, T.lS., R.69W. 
13, T.lN., R.69W. 
2, T. lS., R.69W. 
l, T.lS., R.69W. 
16, T.lS., R.69W. 
10, T.15., R.69W. 
13, T.lN., R.69W. 
16, T.lN., R.68W. 
24, T.lN., R.69W. 
26, T. lS., R.70W. 
29, T.lN., R.68W. 
15, T.lS., R.70W. 

SEC. 22, T.lS., R.70W. 
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SEC. 
SEC. 
SEC. 
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SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

22, T.15., R.70W. 
14, T.1S., R.70W. 
13, T.lS., R.70W. 
6, T.lS., R.69W. 
24, T.2N., R.68W. 
15, T.lN., R.68W. 
21, T.lS., R.70W. 
4, T. lS., R.69W. 
20, T.2N. ,· R.67W. 
19, T.lS., R.69W. 
33, T.2N., R.68W. 
28, T.2N., R.68W. 
27, T.2N. • R.68W. 
27, T.2N., R.68W. 
24, T.2N., R.68W. 
30, T.2N., R.67W. 
35, T.lN., R.69W. 
7, T.lS., R.69W. 

SEC. 30, T.2N., R.67W. 
SEC. 16, T.lS., R.70W. 
SEC. 16, T.lS., R.70W. 
SEC. 15, T.15., R.70W. 
SEC. 11, T.lS., R.70W. 
SEC. 25, T.2N., R.68W. 
SEC. 24, T.lN., R.69W. 
SEC. 19, T. lN., R.68W. 
SEC. 35, T.lN., R.69W. 
SEC, 22, T. lS., R.70W. 
SEC. 24, T.lS., R,70W. 
SEC. 23, T.lS., R.70W. 
SEC, 12, T.lN., R.68W. 
SEC. 19, T.2N., R.67W. 
SEC. 4, T.lS., R.69W. 
SEC. 21, T.lS., R,70W. 
SEc.~10. T.lN., R.67W. 
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SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

14, T.1S., R.69W. 
34, J.2N., R;68W. 
9, T.lS., R.69W. 
10, T.lN., R.68W. 
24, T.lS., R.70W. 
36, T.lN., R.69W. 
13, T.lN., R.69W. 
21, T.lS., R.7DW. 
17, T.lS., R.69W. 
19, T.lN., R.68W. 

21, T.1S., R,70W. 
13, T.lS., R.69W, 
24, T.lN., R.68W. 
24, T.lN., R.68W. 
19, T.lN., R.68W. 
13, T. lN., R.69W. 
24, T.lN., R.69W. 
21, T.lS., R.70W. 
22, T.lS., R.7DW. 
15, T.lS., R.70W. 
21, T.1S., R.70W. 
9, T. lS., R.69\,L 

7, T.lS., R.69W .. 
24, T.lN., R.69W. 

19, T.2N., R.67W. 
8, T.lN., R.68W. 
27, T.lN., R,69W. 
21, T.15., R.70W. 
21, T.1S., R.70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
19, T.lN., R.68W. 

SEC. 35, T. lN., R.69W. 

- -

HINE INDEX 

MINE NAMES CURRENTLY USED 

* Name and Dates of Operation 

MONARCH NO. l, 1902-1918 
MONARCH NO. 2, 1908-1947, (LUCAS, 1908) 
MORRISON, 1930-1953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-1925, (BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, (INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINECLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, (PLUTO, 

1896-1933) 
PREMIER, 1933 
PURITAN, 1908-1939 
RED ASH, 1916-1926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. 1, 1898-1917 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS, NEW 
ROSSER, 1897-1898, 1907, 1928-1929, 

(ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENATOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-1907 
SIMPSON, 1888-1926 
STANDARD, 1888-1937 
STANDARD 
STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, 1883-1892 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898·1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927-1936, (NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKNOWN SHAFT 
VAUGHN, 1897-1906 
VULCAN, 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHINGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l ANO NO. 2, 1896-1907, 

(WOOLEY, 1897-1898) 
WILSON SHAFT 
WITHERBEE, 1920-1937 
YORK STRIP MINE, 1940-1946 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC, 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

Location 

14, T.lS., R.70W. 
28, T.lS., R.69W. 
9, T.lN., R.68W. 
34, T.2N., R.68W. 
15, T.lS,, R.70W. 
2, T.lS,, R.70W. 
16, T,lS., R.69W. 
13, T.lN., R.69W. 
18, T.lN., R.68W. 

33, T.lN., R.69W. 
6, T,lS., R.68W. 
4, T. lN., R.67W. 
10, T.15., R.69W. 
21, T.lS., R.70W. 
24, T.lN., R.69W. 
15, T.15., R.70W. 

24, T.lS,, R.70W. 
28, T,15., R.70W. 
34, T.2N., R.68W. 
15, T.lS., R.70W. 
15, T.lS., R.70W. 
9, T,lS,, R.69W. 
8, T.lN., R.68W. 
9, T.lS., R.69W. 

9, T. lS., R.69W. 
15, T.lS., R.70W. 
15, T.lS., R.70W. 

21, T.15., R.70W. 
15, T. l S. , R. 70W. 
20, T.2N., R.67W. 
2, T.lS., R.69W. 
34, T.2N., R.68W. 
2, T.lS., R.70W. 
2, T. lS., R.69W. 
l, T.lS., R.69W. 
14, T.lN., R.69W. 
13, T.lN., R.69W. 
6, T. lN., R.67W. 
24, T.lN., R.69W. 

1, T.lS., R.69W. 
2, T.lS., R.69W. 
28, T.lS., R.69W. 

15, T,lS., R.70W, 
15, T.lS., R.70W. 
24, T.lN., R.69W. 
18, T.lN., R.68W. 
8, T.lN., R.68W. 
19, T.lN., R.68W. 
l, T.lS., R.69W. 
10, T.15., R.69W. 
30, T.2N., R.67W. 
23, T.lN., R.68W. 
24, T.lN., R.68W. 
9, T.1S., R.69W. 

34, T.2N., R.68W. 
17, T.lS., R.69W. 
4, T,lN,, R.67W. 
11, T.1S., R.7DW. 

MINE OUTLINES SHO'f'lN ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION OF 

MINES AND THE LJ,S, BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WORK BY COLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE AUALITY OF THE 

MINE MAP SOURCES JS VARIABLE AND THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY THE DATA SOURCES AND IS BASED ON 

INFORMATION AVAILABLE AS OF DECEMBER 1, 1974, 

* MINE NAME JS THE LAST NAME BY WHICH MINE W,o\S KNOWN AND IS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES OF MINING UNDER 

THAT NAME ARE SHOWN IN PARENTHESES, 

UNAVAILABLE, 

T. 
I 
s. 

IF NO DATE IS fs!VEN~ DATA WAS 
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MINE NAMES FORMERLY USED 

Name and Oates of Operation 

ALLEN BONO, 1890-1895 - SEE BLUE GOOSE 
SLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CA~ON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, r928-1929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLD-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, 1899-1906 - SEE IRVINGTON 
HELCA NO. 2, 1893-1897 - SEE REX NO. 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASEL~NE 
LOUISVILLE COAL ANO LANO CO. MINE NO. l 

SEE FIRESTONE 
LUCAS, 1908 - SEE MONARCH NO. 2 
MITCHELL, NEW, 1893-1·897 - SEE MITCHELL 
MORGAN ANO WILLIAMS - SEE CRAtKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCE1SIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 1926-1933 - SEE LEWIS NO. l 

AND NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO. 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, 1883-1895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 
STATE, 1913-1916 - SEE BOULDER VALLEY NO. l 
ST. VRAIN, 1890-1892 - SEE MCKISSIC 
SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 1903-1911 - SEE BASELINE 
WASHINGTON, NEW, 1916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 1897-1898 - SEE WHITE HOUSE NO. l 

AND NO. 2 

:· 
" " 

__ / 

.,_._~!~-:,~·;-:--.· -~~ 
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R.69W. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

Location 

l 1 , T. l S. , R. 70W. 
11, T.lS., R.70W. 
16, T,lS., R.69W. 
2, T.lS., R.69W. 
1, T.lS., R.69W. 
7, T.lS., R.69W. 
11 , T. l S. , R. 70W. 
13, T.lN., R.69W. 
22, T.15., R.70W. 
15, T.lS., R.70W. 
14, T.lS., R.69W. 
4, T.lS., R.69W. 
11 , T. 1 S. , R. 70W. 
36, T.2N., R.68W. 
14, T.lS., R.69W. 
36, T.lN., R,69W. 
9, T.lS., R.69W. 

3 3, 
32, 

T. 1 N. , 
T. 1 N. , 

R.68W. 
R.68W. 

30, T.2N., R.67W. 
28, T.lS., R.69W. 
35, T, 1N., R.69W. 
22, T.lS., R.70W. 
32, T.lN., R.68W. 
35, T.lN., R.69W. 
2, T.lS., R.69W. 
1, T .15. • R.69W. 

21, T.lS., R.70W. 
24, T,lS., R.70W. 
2, T.lS., R.69W. 
21 , T. l S. , R. 70W. 
15, T. l S. , R. 70W. 
25, T.2N., R.68W. 
13, T.lN., R.69W. 
13, T.lN., R.69W. 
20, T. lN., R.68W. 
19, T.2N., R.67W. 
4, T. lS., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R.68W. 
32, T. lN., R.68W. 
2, T. lS., R.69W. 

SEC. 34, T.2N., R.68W. 
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MINE AREA 

Fox-Lewis Complex 
Highview, Rosser, Premier 
Marshall #1, Marshall 13, 

Marshall #4 
Eldorado 
Crackerjack 
Gorham 
Monarch #1 
Old Crown 
Black Diamond No. 1, Big Five 
Blue Goose, Allen Bond 
Old Black Diamond 
Shanahan 
Pluto 
New Gorham, South Gorham 
New Crown 
Fireside-Matchless Complex 
Industrial 
Enterprise 
Louisville District 

(Acme, Ajax, Leader, 
Caledonia, Welch, Imperial, 
Rex fl, Rex #2, Helca, 
Electric, Big Lake) 

Centennial, Nonparei 1 
Monarch #2 
Sunnyside 
Hi way 
New Centennial, Vulcan, Regal 
Paramount 
Black Diamond #2 
Lafayette District 

(Simpson, Mitchell, 
Excelsior, Gladstone, 
Strathmore, Senator 

Standard 
Capitol 
Li l ey 
Parkdale-Irvington-Baker 

Complex 
Baseline 
Garfield-McGregor-Mitchell

Lehigh-Stewart Complex 
Canfield-Jackson-Tynon-Arrow

Standard Complex 
Longs Peak-Northrup-Chase 

Complex 
Mile Hiqh 
NorthweStern-Old Boulder 

Valley Complex 
McKiss1ck-Relfance Complex 
Columbine 
Boulder Valley #1 
Clayton 
Morrison 
Washington 
Eagle 
Imp·erial 
Puritan 
Shamrock-Munroe-Eureka 13 

Complex 
Eureka #1 
Eureka #2-Whitehouse Complex 
Graden-Boulder Valley-Baum 

Complex 
Frederick-Evans-Firestone 

Complex 
Warwick 
Davis 
Lincoln 
Sterling 
Grant-Russell-Emerson-

McKissic Complex 
Witherbee-Peerless Complex 
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COLORADO GEOLOGICAL SURVEY 

DEPTH OF COVER MAP 

BOULDER-WELD COAL FIELD 
BOULDER AND WELD COUNTIES COLORADO 

SCALE: : 24,000 CONTOUR INTERVAL: 10' 

GEOLOGY: J. 8. IVEY A.R. MYERS DRAFTING : H. A.H. SCHLENDER 

J. HANSEN R.A. LIN OVALL 

DATE DECEMBER I 1974 MAP NO. 7361 - 2 



MINE NAMES CURRENTLY USED 

* Name and Dates of Operation 

ACME, 1888-1928 
AJAX, 1890-1892 
ARROW, 1933-1935, (STAR, NEW, 1918-1921; 

CRESENT, 1905; STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 1905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, (MUNROE, 1933-1940; 

WASHINGTON, NEW, 1915-1918; 
WASHINGTON, OLD, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FIVE, 1938-1942, (CRACKERJACK, 

1935-1937) 
BIG LAKE, 1916, {GARIBALDI) 
BLACK DIAMOND 
BLACK DIAMOND, OLD 
BLACK DIAMOND NO. l, 188$-1913 
BLACK DIAMOND NO. 2, 1931-1945 
BLUE GOOSE, 1921-1924, (BLUE RIBBON, 

1905; ALLEN BOND, 1890-1895) 
BLUE RIBBON, 1933 
BOULDER VALLEY, OLD, 1883-1885, 

1890-1893 
BOULDER VALLEY NO. 1, 1917-1947, 

{STATE, 1913-1916) 
BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, (GLD-COAL) 
CALEDONIA, 1890-1899 
CAMBRO, 1917-1928, {PLUTO) 
CANFIELD SHAFT 
CAijQN, 1888-1898, (CANNON, OTIS SHAFT) 
CAPITOL, 1908-7926 
CENTENNIAL, OLD, 1906-1931 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 1920-1942 
CLEVELAND, 1885-1895 
COAL CREEK SLOPE, 1935 
COLUMBINE, 1920-1946 
COOK SHAFT, 192B 
CRACKERJACK, OLD, 1917-1948, (MORGAN 

AND WILLIAMS) 
CRACKERJACK NO. 2, 1948-1951, 

1957-1958, (CUBA) 
CROWN, OLD, 1919-1937 
CROWN, NEW, 1938-1955 
DAVIDSON, 1888-1892 
DAVIS, 1900-1906 
EAGLE, 1939- OPERATING 12/1/74 
EL DORADO, 1933-1939 
ELECTRIC, 1898-1918, (SUMMIT, 1909-1913) 
EMERSON, 1897-1904 
ENTERPRISE, 1895-189B 
ERIE STRIP MINE, 794.8-1953 
EUREKA NO. l, 1900-1926 
EUREKA NO. 2, 1900-1926 
EUREKA NO. 3, 1900-1926 
EVAN JONES SHAFT 
EVANS, 1907-1942 
EXCELSIOR, 1890-1913, (NORTHERN) 
FIRESIDE, 1931-7944 
FIRESTONE, 1908-7920, (LOUISVILLE COAL 

AND LAND CO. MINE NO. l) 
FOX, OLD 
FOX NO. 6, 1899 
FOX, 7880-7936, (EAGLE, 1934) 
FOX SLOPE, OLD 
FREDERICK, 1907-1929, (SLOPE MINE) 
GARFIELD NO. 1, 1884-1897 
GARFIELD NO. 2, 1886-1905 
GLADSTONE, 1890-1915 
GORHAM, 1898-1939 
GORHAM, NEW, 1943-1955 
GORHAM, SOUTH, 1943-1949 
GRADEN, 1935-1955 
GRANT, 1914-1939 
HELCA NO. 1, 1890-1920 
HIGHVIEW, 1930-1936 
HINGLEY-MORGAN SHAFT 
HI-WAY, 1930-1954, (EVERSMAN, 1928-1929; 

HARTMAN, 1927) 
IDEAL, 1907-1916 
IMPERIAL, OLD, 1895-7898 
IMPERIAL, 1927-1972 
INDUSTRIAL, 1895-1945 
IRVINGTON, 1907-1908, (HAYWOOD, 1899-1906) 
JACKSON, 1885-1890 
KITCHEN SLOPE 
LEADER, 1893-1899 
LEHIGH, 1902-1910 
LEWIS NO. l AND NO. 2, 1914-1925, 1934-

1942, (PEERLESS, 1926-1933) 
LILEY, 1938-1948 
LINCOLN, 1948- IDLE 12/1/74 
LINCOLN SHAFT, OLD 
LLOYD SHAFT 
LONGS PEAK, 1892-1901 
MARFEL SHAFT, 1897-1904 
MARSHALL NO. l 
MARSHALL NO. 2, OLD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL SHAFT 
MATCHLESS, 1903-1918, 1925-1927, 

(SUNLAND, 1922; CHAMPION, 1917-1921, 
1923) 

MCGREGOR, 1884-1 B95 
MCKISSIC, 1887-1907, (ST. VRAIN, 

1890-1892) 
MCKISSICK 
MILE-HIGH, 1913-1918 
MINE NO. l 
MINE NO. 4 
MINE NO. 5 
MINE NO. 6 
MINE NO. 7 
MITCHELL, 1883-1891 
MITCHELL, 1898-1920, (NEW MITCHELL, 

1893-1897) 

Location 

SEC. 8, T.lS., R.69W. 
SEC. 17, T.lS., R.69W. 

SEC. 13, T.lN., R.69W. 
SEC. l, T.lS., R.69W. 
SEC. 1, T.lS., R.69W. 
SEC. 14, T.1N., R.69W. 

SEC. 32, T.lN., R.68W. 
SEC. 36, T.2N., R.68W. 

SEC. 11, T.7S,, R.70W. 
SEC. 4, T. lS., R.69W. 
SEC. 21, T.7S., R.70W. 
SEC 11, T.lS., R.70W. 
SEC. 11, T.7S., R.7DW. 
SEC. 34, T. HL, R.69W. 

SEC. 11, T.lS., R.70W. 
SEC. 6, T.lS., R.6BW. 

SEC. 18, T.lN., R.68W. 

SEC. 20, T.lN., R.68W. 
SEC. J, T.lN., R.68W. 
SEC. 19, T. lN., R.68W. 
SEC. 11, T.lS., R.70W. 
SEC. 8, T.lS., R.69W. 
SEC. 2, T.lS., R.69W. 
SEC. 13, T.lN., R.69W. 
SEC. 2, T.lS., R.69W. 
SEC. 1, T.lS., R.69W. 
SEC. 16, T.lS., R.69W. 
SEC. 70, T.lS., R.69W. 
SEC. 73, T.lN., R.69W. 
SEC. 16, T.lN., R.68W. 
SEC. 24, T.lN., R.69W. 
SEC. 26, T.lS., R.70W. 
SEC. 29, T,lN., R.68W. 
SEC. 15, T.lS., R.7DW. 

SEC. 22, T.lS., R.7DW. 

SEC. 22, T.lS., R.70W. 
SEC. 14, T.lS., R.70W. 
SEC. 13, T.lS., R.7DW. 
SEC. 6, T.lS., R.69W. 
SEC. 24, T.2N., R.68W. 
SEC. 15, T.lN,, R.6BW. 
SEC. 21, T. lS., R. 70W. 
SEC. 4, T.lS., R.69W. 
SEC. 20, T.2N. ,· R.67W. 
SEC. 19, T.lS., R.69W. 
SEC. 33, T.2N., R.68W. 
SEC. 28, T.2N., R.68W. 
SEC. 27, T.2N., R.68W. 
SEC. 27, T.2N., R.68W. 
SEC. 24, T.ZN., R.68W. 
SEC. 30, T.2N., R.67W. 
SEC. 35, T.lN., R.69W. 
SEC. 7, T.lS., R.69W. 

SEC. 30, T.2N,, R.67W. 
SEC. 16, T.lS., R.70W. 
SEC. 16, T.1S., R.70W. 
SEC. 15, T,1S., R.70W. 
SEC. 11, T.lS., R.70W. 
SEC. 25, T.2N., R.68W. 
SEC. 24, T.lN., R.69W. 
SEC. 19, T.lN., R.68W. 
SEC. 35, T.lN., R.69W, 
SEC. 22, T.lS., R.70W. 
SEC. 24, T.lS., R.70W. 
SEC. 23, T.lS., R.70W. 
SEC. 12, T.1N., R.68W. 
SEC. 19, T.2N., R.67W. 
SEC, 4, T.1S,, R.69W. 
SEC. 21, T.1S., R.70W. 
SEC. lB, T.7N., R.67W. 

SEC, 14, T.lS., R.69W. 
SEC. 34, T.2N., R.68W. 
SEC. 9, T.lS., R.69W. 
SEC. 10, T.7N., R.68W. 
SEC. 24, T.7S., R.70W. 
SEC. 36, T.lN., R.69W. 
SEC. 13, T.lN., R.69W. 
SEC. 21, T. lS., R. 70W. 
SEC. 17, T.lS., R.69W. 
SEC. 19, T. lN., R.68W. 

SEC. 21, T.lS., R.7DW. 
SEC. 13, T.lS., R,69W. 
SEC. 24, T.lN., R.68W. 
SEC. 24, T.lN., R.68W. 
SEC. 19, T.lN., R.68W. 
SEC. 13, T.lN., R.69W. 
SEC. 24, T.lN., R.69W. 
SEC. 21, T.lS., R.70W. 
SEC. 22, T.lS., R.70W. 
SEC. 15, T.lS,, R.70W. 
SEC. 21, T.1S., R.70W. 
SEC. 9, T.lS., R.69W. 

SEC. 7, T.lS., R.69W .. 
SEC. 24, T.lN., R.69W. 

SEC. 19, T,2N., R.67W. 
SEC. 8, T.lN., R.68W. 
SEC. 27, T.lN., R.69W. 
SEC. 21, T.lS., R.70W. 
SEC. 21, T. lS., R. 70W. 
SEC. 21, T.lS., R.70W. 
SEC. 27, T.lS., R.70W. 
SEC. 21, T. lS., R. 70W. 
SEC. 19, T. lN., R.68W. 

SEC. 35, T.lN., R.69W. 

• MINE NAME IS THE LAST NAME BY WHICH MINE WAS KNOWN MID IS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES OF MINING UNDER 

THAT NAME ARE SHOWN IN PARENTHESES, IF NO DATE IS GIVEN, DATA WAS 

UNA VA I LAB LE, 

T. 
I 
s. 

' DE& co I 

R.70W. 

MINE INDEX 

MINE NAMES CURRENTLY USED 

* Name and Dates of Dper~tion 

MONARCH NO. l, 1902-1918 
MONARCH NO, 2, 1908-1947, {LUCAS, 1908) 
MORRISON, 1930-1953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-1925, {BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, {INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINE.CLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, (PLUTO, 

1896-1933) 
PREMIER, 7933 
PURITAN, 1908-1939 
RED A.SH, 1916-1926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. 1, 1898-1977 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS I NEW 
ROSSER, 1897-189B, 1907, 792B-1929, 

(ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENA.TOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-1907 
SIMPSON, 1888-1926 
STANDARD, 1888-1937 
STANDARD 
STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, l883-1B92 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898-1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927•1936, (NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKNOWN SHAFT 
VAUGHN, 1897-1906 
VULCAN, 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHlNGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l AND NO. 2, 1896-1907, 

(WOOLEY, 1897-1B98) 
WILSON SHAFT 
WITHERBEE, 1920-7937 
YORK STRIP MINE, 1940-1946 

t!.QIE 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC, 

SEC, 
SEC. 
SEC. 

SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 

SEC. 
SEC. 
SEC. 
SEC. 

Location 

14, T.7S., R.70W. 
28, T.7S., R.69W. 
9, T.lN., R.68W. 
34, T.2N., R.68W. 
15, T.lS., R.70W. 
2, T.lS., R.70W. 
16, T.lS., R.69W. 
13, T.lN., R.69W. 
18, T.lN., R.6BW. 

33, T.lN., R.69W. 
6, T.lS., R.68W. 
4, T.lN., R.67W. 
10, T. lS. • R.69W. 
21 , T. l S. , R. 70W. 
24, T.lN., R.69W. 
15, T.lS., R.70W. 

24, T.lS., R.70W. 
2B, T,lS., R,70W. 
34, T.2N., R.68W. 
75, T,lS., R.70W. 
75, T.TS., R.70W. 
9, T,1S., R.69W. 
8, T.lN., R.68W. 
9, T.lS., R.69W. 

9, T. lS., R.69W. 
l 5 , T. l S, , R. 70W. 
75, T.lS., R.70W. 

21 , T. l S. , R. 70W. 
l 5 , T. 1 S. , R. 70W. 
20, T.2N., R.67W. 
2, T.lS., R.69W. 
34, T.2N., R.68W, 
2, T.lS., R.70W. 
2, T.lS., R.69W. 
l, T.lS,, R.69W. 
14, T.lN., R.69W. 
13, T.lN., R.69W. 
6, T.lN., R.67W. 
24, T.lN., R.69W. 

1, T.lS., R.69W. 
2, T.lS., R.69W. 
2B, T.lS., R.69W. 

15, T.7S., R.70W. 
15, T.1S., R.70W. 
24, T.1N., R.69W. 
18, T. lN., R.68W. 
8, T.lN., R.68W. 
19, T.lN., R.68W. 
1, T.lS., R.69W. 
10, T.lS., R.69W. 
30, T.2N., R.67W. 
23, T.lN., R.68W. 
24, T.lN., R.68W. 
9, T. lS., R.69W. 

34, T.2N., R.68W. 
17, T.lS., R.69W. 
4, T. lN., R.67W. 
11, T.lS., R.70W. 

MINE OUTLINES SHOWN ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION 0~ 

, 
/ 

/ 
'. _ _} 

MINES AND THE U.S. BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WORK BY (OLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE OUALITY OF THE 

MINE MAP SOURCES JS VARIABLE AND THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY 

INFORMATION AVAILABLE 

' \ ., I 
M / 

THE DATA SOURCES AND IS 

AS OF DECEMBER 1, 1974, 
BASED ON 

I ·'/ 'i ,, 
' - ' ' ""-" ,JAQ, l,v~' ' • 

MINE NAMES FORMERLY USE.0 

. ,-.,, 

Name and Dates of Operation 

ALLEN BOND, 1890-1895 - SEE BLUE GOOSE 
BLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CA'RON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, 1'928-1929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLD-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, lB99-1906 - SEE IRVINGTON 
HELGA NO. 2, 1893-1897 - SEE REX NO. 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASELINE 
LOUISVILLE COAL AND LAND CO. MINE NO. 1 

SEE FIRESTONE 
LUCAS, 1908 - SEE MONARCH NO. 2 
MITCHELL, NEW, 1B93-1897 - SEE MITCHELL 
MORGAN ANO WILLIAMS - SEE CRACKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCELSIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 1926-1933 - SEE LEWIS ND. 

AND NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO, 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, l8B3-7895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 
STATE, 1913-1916 - SEE BOULDER VALLEY NO. l 
ST. VRAIN, 1B9D-1892 - SEE MCKISSIC 
SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 7903-1911 - SEE BASELINE 
WASHINGTON, NEW, 7916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 7897-1898 - SEE WHITE HOUSE NO. l 

AND NO. 2 

"""' ... .,.:".J ,_ 
-- II 
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SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC, 

SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC, 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
S E C . 

Location 

11, T.lS., R.70W. 
11, T.lS., R.70W. 
16, T.lS., R.69W. 
2, T. lS., R.69W. 
1, T.lS., R.69W. 
7, T.lS., R.69W. 
17, T.lS., R.70W. 
13, T.lN., R.69W. 
22, T,lS., R.70W. 
15, T. 1 S. , R. 70W. 
14, T.lS., R.69W. 
4, T. lS., R.69W. 
11 , T. l S. , R. 70W. 
36, T.2N., R.68W. 
14, T.1S., R.69W. 
36, T.lN., R.69W. 
9, T.lS., R.69W. 

3 J' 
32, 

T. l N. , 
T. l N . , 

R. 68W. 
R. 68W. 

30, T.2N., R.67W. 
28, T.lS., R.69W. 
35, T,lN., R.69W. 
22, T.lS., R.70W. 
32, T.lN., R.68W. 
35, T.lN., R.69W. 
2, T.lS., R.69W. 
1, T. lS., R.69W. 

21, T.lS., R.70W. 
24, T,lS., R.70W. 
2, T.1S .• R.69W. 
21, T.lS., R.7DW. 
15, T.lS., R.70W. 
25, T.2N., R.68W. 
13, T.lN., R.69W. 
13, T.lN., R.69W. 
20, T.1N., R.68W. 
19, T.2N., R.67W. 
4, T.1S., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R.68W. 
32, T.lN., R.6BW. 
2, T.lS., R.69W. 

SEC. 34, T.2N., R,68W. 
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MINE NAMES CURRENTLY USED 

• Name and Dates of Operation 

ACME, 1888-1928 
AJAX, 1890-1892 
ARROW, 1933-1935, (STAR, NEW, 1918-1921; 

CRESENT, 1905; STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 1905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, (MUNROE, 1933-1940; 

WASHINGTON, NEW, 1915-1918; 
WASHINGTON, OLD, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FIVE, 1938-1942, (CRACKERJACK, 

1935-1937) 
BIG LAKE, 1916, (GARIBALDI) 
BLACK DIAMOND 
BLACK DIAMOND, OLD 
BLACK DIAMOND NO. l, 1885-1913 
BLACK DIAMOND NO. 2, 1931-1945 
BLUE GOOSE, 1921-1924, (BLUE RIBBON, 

1905; ALLEN BOND, 1B90-1895) 
BLUE RIBBON, ·1933 
BOULDE°R VALL'EY': OLD, 1883-1885, 

1890-1893 
BOULDER VALLEY NO. 7, 1917-7947, 

(STATE, 1913-1916) 
BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, (GLO-COAL} 
CALEDONIA, 1890-1899 
CAMBRO, 1917-1928, (PLUTO) 
CANFIELD SHAFT 
CA~ON, 1888-1898, (CANNON, OTIS SHAFT) 
CAPITOL, 1908-1926 
CENTENNIAL, OLD, 1906-1931 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 1920-1942 
CLEVELAND, 1885-1895 
COAL CREEK SLOPE, 1935 
COLUMBINE, 1920-1946 
COOK SHAFT, 1928 
CRACKERJACK, OLD, 1917-1948, (MORGAN 

AND WILLIAMS} 
CRACKERJACK NO. 2, 7948-1957, 

1957-1958, (CUBA) 
CROWN, OLD, 1919-1937 
CROWN, NEW, 1938-1955 
DAVIDSON, 1888-1892 
DAVIS, 1900-1906 
EAGLE, 1939- OPERATING 12/1/74 
EL DORADO, 1933-1939 
ELECTRIC, 1898-1918, {SUMMIT, 1909-1913) 
EMERSON, 1897-1904 
ENTERPRISE, 1895-1898 
ERIE STRIP MINE, 1948-1953 
EUREKA NO. 1, 1900-1926 
EUREl!:A NO. 2, 1900-1926 
EUREKA NO. 3, 1900-1926 
EVAN JONES SHAFT 
EVANS, 1907-1942 
EXCELSIOR, 1890-1913, (NORT1HERN) 
FIRESIDE, 1931-1944 
FIRESTONE, 1908-1920, (LOUISVILLE COAL 

AND LAND CO. MINE NO. l} 
FOX, OLD 
FOX NO. 6, 1899 
FOX, 1880-1936, (EAGLE, 1934) 
FOX SLOPE, OLD 
FREDERICK, 1907-1929, (SLOPE MINE) 
GARFIELD NO. l, 1884-1897 
GARFIELD NO. 2, 1886-1905 
GLADSTONE, 1890-1915 
GORHAM, 1898-1939 
GORHAM, NEW, 1943-1955 
GORHAM, SOUTH, 1943-1949 
GRADEN, 1935-1955 
GRANT, 1914-1939 
HELCA NO. 1, 1890-1920 
HIGHVIEW, 1930-1936 
HINGLEY-MORGAN SHAFT 
HI-~AY, 1930-1954, (EVERSMAN, 1928-7929; 

HARTMAN, 192 7) 
IDEAL, 1907-1916 
IMPERIAL, OLD, 1895-1898 
IMPERIAL, 1927-1~72 
INDUSTRIAL, 1895-1945 
IRVINGTON, 1907-1908, (HAYWOOD, 1899-1906) 
JACKSON, 1885-1890 
KITCHEN SLOPE 
LEADER, 7893-1899 
LEHIGH, 1902-1910 
LEWIS NO. 1 AND NO. 2, 1914-1925, 1934-

1942, (PEERLESS, 1926-1933) 
LILEY, 1938-1948 -
LINCOLN, 1948- IDLE 12/1/74 
LINCOLN S!,AFT, OLD 
I.LOYD SHAFT 
LDNGS PEAK, 1892-1901 
MARFEL SHAFT, 1897-1904 
MARSHALL NO. 1 
MARSHALL NO. 2, OLD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL SHAFT 
MATCHLESS, 1903-1918, 1925-1927, 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC 
SEC. 
SEC, 

SEC. 
SEC. 

Locati0,11 

8, T. lS., R.69W. 
17, T.lS., R.69W. 

13, T.lN., R.69W. 
1, T.JS., R.69W. 
1, T.lS., R.69W. 
14, T.lN., R.69W, 

32, 
36, 

T. l N. , 
T. 2N. , 

R.68W. 
R.68W. 

11, T. lS., R.70W. 
4, T. lS., R.69W. 
21, T.lS., R.70W. 
11, T.lS., R.70W. 
11, T. lS., R. 70W. 
34, T.lN., R.69W. 

11 , T. l S. , R. 70W. 
6, T.JS., R.68W. 

SEC. 18, T,lN., R.68W. 

SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC:. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

20, T.lN., R.68W. 
l, T.lN., R.68W. 
19, T.lN., R.68W. 
11, T.lS., R.70W. 
8, T.lS., R.69W. 
2, T.lS., R.69W. 
13, T.lN., R.69W. 
2, T. lS., R.69W. 
J, T.lS., R.69W. 
16, T.lS., R.69W. 
10, T.lS., R.69W. 
13, T.lN., R.69W. 
16, T.lN., R.68W. 
24, T.lN,, R.69W. 
26, T.lS., R.70W. 
29, T.lN., R.68W. 
15, T.lS., R.70W. 

SEC. 22, T.lS., R.70W. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

22, T.lS., R.70W. 
14, T.lS., R.70W. 
l 3, T. l S. , R. 70W. 
6, T.lS., R.69W. 
24, T.2N., R.68W. 
15, T.lN., R.68W. 
21, T.lS., R.70W. 
4, T. lS., R.69W. 
20, T.2N . .- R.67W. 
19, T.lS., R.69W. 
33, T.2N., R.68W. 
28, T.2N., R.68W. 
27, T.2N., R.68W. 
27, T.2N., R.68W. 
24, T.2N., R.68W. 
30, T.2N., R.67W. 
35, T,lN., R.69W. 
7, T. lS., R,69W. 

30, T,2N., R.67W. 
16, T.lS., R.70W. 
16, T,lS., R.70W. 
l 5, T. l S. , R. 70W. 
11 , T. l S. , R. 70W. 
25, T.2N., R.68W. 
24, T.lN., R.69W. 
19, T.lN., R.68W. 
35, T.lN., R.69W. 
22, T.lS., R.70W. 
24, T.lS., R.70W. 
23, T.lS,, R.70W, 
12, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T. lS., R.69W. 
21, T.lS., R.70W. 
18, T.lN., R.67W. 

14, T.lS., R.69W. 
34, T.2N., R;68W. 
9, T.lS., R.69W. 
10, T.lN., R.68W. 
24, T.lS., R.70W. 
36, T.lN., R.69W. 
13, T.lN., R.69W. 
21, T,lS., R.70W. 
17, T.lS., R.69W. 
19, T.lN., R.68W. 

21 , T. l S. , R. 70W. 
13, T,lS., R,69W. 
24, T.lN., R.68W. 
24, T.JN., R.68W. 
19, T.lN., R.68W. 
13, T.lN., R.69W. 
24, T.lN., R.69W. 
21, T.lS., R.70W. 
22, T,lS., R.70W. 
15, T. lS., R.70W. 
21 , T. l S. , R. 70W. 
9, T. lS., R.69W. 

1----iSUN-L:-AN-O-, -192"2-;-CH-A-MP-I-QN-, -1 9-l-7--1-92·!-c-, -------
1923) SEC. 7, T.lS., R.69W .. 

MCGREGOR, 1884-1895 SEC. 24, T.lN., R.69W. 
MCKISSIC, 1887-1907, (ST. VRAIN, 

1890-1892) SEC. 
MCKISSICK SEC. 
MILE-HIGH, 1913-1918 SEC. 
MINE NO. 1 SEC. 
MINE NO. 4 SEC. 
MINE NO. 5 SEC. 
MINEN0.6 SEC. 
MINE NO. 7 SEC. 
MITCHELL, 1883-1891 SEC. 
MITCHELL, .1898-1920, {NEW MITCHELL, 

19, T.2N., R.67W. 
8, T.lN., R,68W. 
27, T.lN., R.69W. 
21 , T. l S. , R. 70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
21, T.1S., R.70W. 
21, T.lS., R.70W. 
19, T.lN., R.68W. 

1893-1897) SEC. 35, T. lN., R.69W. 

* MINE NAME IS THE LAST NAME BY WHICH MINE WAS KNOWN AND IS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES OF MINING UNDER 

THAT NAME ARE SHOWN IN PARENTHESES, 

UNAVAILABLE, 

IF NO DATE IS GIVEN, DATA WAS 

R.70W. 
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MINE INDEX 

MINE NAMES CURRENTLY USED 

* Name and Dates of Operation 

'MONARCH NO. l, 1902-1918 
MONARCH NO. 2, 1908-1947, (LUCAS, 1908) 
MORRISON, 1930-1953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-1925, (BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, (INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINECLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, {PLUTO, 

1896-1933) 
PREMIER, 1933 
PURITAN, 1908-1939 
RED ASH, 1916-1'926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. 1, 1898-1917 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS, NEW 
ROSSER, 1897-1898, 1907, 1928-1929, 

(ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENATOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-1907 
SIMPSON, 1888-1926 
STANDARD, 1888-1937 
STAMOARD 
STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, 1883-1892 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898-1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927-1936, (NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKNOWN SHAFT 
VAUGHN, 1897-1906 
VULCAN, 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHINGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l AND NO. 2, 1896-1907, 

(WOOLEY, 1897-1898) 
WILSON SHAFT 
WITHERBEE, 1920-1937 
YORK STRIP MINE, 1940-1946 

rfilIE 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

Loc11ti on 

14, T.lS., R.70W, 
28, T.lS., R.69W. 
9, T.lN., R.68W. 
34, T.2N., R.68W. 
15, T.lS., R.70W. 
2, T.lS., R.70W. 
16, T.lS., R.69W. 
13, T.lN., R.69W. 
18, T.lN., R.68W. 

33, T.lN., R.69W. 
6, T. lS., R.68W. 
4, T.lN., R,67W. 
10, T. JS., R.69W. 
21, T.lS., R.70W. 
24, T.lN., R.69W. 
15, T.lS., R.70W. 

24, T,lS., R.70W. 
28, T.lS., R.70W. 
34, T,2N., R,68W. 
15, T.JS., R.70W. 
15, T, JS,, R. 70W. 
9, T.lS., R.69W. 
8, T.lN., R.68W, 
9, T.lS., R.69W, 

9, T.lS., R.69W. 
15, T.lS., R.70W. 
15, T.lS., R.70W. 

21, T.lS., R.70W. 
15, T.lS., R.70W. 
20, T.2N., R.67W. 
2, T.lS., R.69W. 
34, T.2N., R.68W. 
2, T.lS., R.70W. 
2, T.lS., R.69W. 
l, T.lS., R.69W. 
14, T.1N., R.69W. 
13, T.1N., R.69W. 
6, T,lN., R.67W. 
24, T,lN., R.69W. 

l, T.lS., R,69W, 
2, T.1S., R,69W. 
28, T. lS., R.69W. 

15, T.lS., R.70W. 
15, T.lS., R.70W. 
24, T.lN., R.69W. 
18, T.lN., R.68W. 
8, T. lN., R.68W. 
19, T.lN., R.68W. 
1, T.lS,, R,69W, 
10, T.lS., R.69W, 
30, T.2N., R.67W. 
23, T.lN., R.68W. 
24, T. lN., R.68W. 
9, T,lS., R.69W. 

34, T.2N., R.68W. 
17, T.lS., R.69W. 
4, T.lN., R.67W. 
11 , T. 1 S. , R. 70W. 

MINE OUTLINES SHOWN ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION OF 

MINES AND THE U,S, BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WORK BY COLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE QUALITY OF THE 

MINE MAP SOURCES JS VARIABLE ANO THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY 

INFORMATION AVAILABLE 

THE DATA SOURCES AND IS 

AS OF DECEMBER 1, 1974, 
BASED ON 

r-~ 
-·~1 

• • " 

. •\'.;: . 

---------,------- . . 

MINE NAMES FORMERLY USED 

Name and Dates of Operation 

ALLEN BOND, 1890-1895 - SEE BLUE GOOSE 
BLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CARON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, 1"928-1929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLO-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, 1899-1906 - SEE IRVINGTON 
HELCA NO. 2, 1893-1897 - SEE REX NO. 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASELtNE 
LOUISVILLE COAL AND LAND CO. MINE NO. l 

SEE FIRESTONE 
LUCAS, 1908 - SEE MONARCH NO. 2 
MITCHELL, NEW, 1893-1897 - SEE MITCHELL 
MORGAN AND WILLIAMS - SEE CRAtKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCEkSIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 1926-1933 - SEE LEWIS NO. l 

ANO-NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO. 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, 1883-1895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 
STATE, 1913-1916 - SEE BOULDER VALLEY NO. l 
ST. VRAIN, 1890-1892 - SEE MCKISSIC 
SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 1903-1911 - SEE BASELINE 
WASHINGTON, NEW, 1916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 1897-1898 - SEE WHITE HOUSE NO. l 

AND NO. 2 

,~ 
"~ ~j 

~y~_r-c__,; 
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SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

Location 

11, T.lS., R.70W. 
11, T.lS,, R.70W. 
16, T.lS., R.69W. 
2, T.lS., R.69W. 
1, T.lS., R.69W. 
7, T.lS., R.69W. 
11, T.lS., R.70W. 
13, T.lN., R.69W. 
22, T.lS., R.70W. 
15, T.lS., R.70W. 
14, T.lS., R.69W. 
4, T. lS., R.69W. 
11, T.lS., R.70W. 
36, T,2N., R.6BW. 
14, T.JS,, R.69W. 
36, T.lN., R.69W. 
9, T.lS., R.69W, 

SEC. 33, 
SEC, 32, 

T.lN., R.68W. 
T.lN., R.68W. 

SEC. 
SEC." 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 

30, T.2N., R.67W. 
28, T.lS., R.69W. 
35, T.lN., R.69W. 
22, T.lS., R,70W. 
32, T.lN., R.68W. 
35, T. lN., R,69W. 
2, T.7S., R.69W. 
l, T, lS., R.69W. 

21, T.lS., R.70W. 
24, T.lS., R.70W. 
2, T.lS., R,69W. 
21, T.JS., R.70W. 
15, T,lS., R.70W. 
25, T.2N., R.68W. 
13, T.lN., R.69W. 
13, T.lN., R.69W. 
20, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T.lS., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R.68W. 
32, T. lN., R.68W. 
2, T.lS., R.69W. 

SEC. 34, T.2N., R.68W. 
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HEIGHT OF MINE OPENING (FLOOR TO BACK) 

0 to 5 Feet 

5 to 10 Feet 

10 to 15 Feet 

15 to 20 Feet 

20 to 25 Feet 
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DAVI 

EV N J 

LEGEND 

AIRSHAFT 

MINE SHAFT 

ROCK SLOPE 

FAULT 

( Hoisting Shaft) 

• 

R.67W. 
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AMUEDO AND IVEY 

COLORADO GEOLOGICAL SURVEY 

PROBABLE THICKNESS 
OF 

EXTRACTED COAL 

.. 

40907 130 11 

T. 
2 
N. 
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N. 

BOULDER-WELD COAL FIELD 
BOULDER AND WELD COUNTIES COLORADO 

SCALE= I, 24,000 CONTOUR INTERVAL: tO' 

GEOLOGY· J. 8. IVEY A.R. MYERS DRAFTING: H.A.H. SCHLENDER 

J. HANSEN , R.A. LIN OVALL 

DATE : DECEMBER , 1974 MAP NO. 7361 - 4 
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MINE NAMES CURRENTLY USED 

* Name and Oates of Operation 

ACME, 1888-1928 
AJAX, 1890-1892 
ARROW, 1933-1935, (STAR, NEW, 1918-1921; 

CRESENT, 1905; STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 1905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, {MUNROE, 1933-1940; 

WASHINGTON, NEW, 1915-1918; 
WASHINGTON, OLD, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FIVE, 1938-1942, {CRACKERJACK, 

1935-1937) 
BIG LAKE, 1916, (GARIBALDI) 
BLACK DIAMOND 
BLACK DIAMOND, OLD 
BLACK DIAMOND NO. l, 1885-1913 
BLACK DIAMOND NO. 2, 1931-1945 
BLUE GOOSE, 1921-1924, (BLUE RIBBON, 

1905; ALLEN BOND, 1890-1895) 
BLUE RIBBON, 1933 
BOULDER VALLEY, OLD, 1883-1885, 

1890-1893 
BOULDER VALLEY NO. l, 1977-1947, 

{STATE, 1913-1916) 
BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, (GLD-COAL) 
CALEDONIA, 1890-1899 
CAMBRO, 1917-1928, (PLUTO) 

~:~6~~L~8~~~~198, (CANNON, OTIS SHAFT) 
CAPITOL, 1908-1926 
CENTENNIAL, OLD, 1906-1931 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 1920-1942 
CLEVELAND, 1885-1895 
COAL CREEK SLOPE, 1935 
tOLUMBINE, 1920-1946 
COOK SHAFT, 1928 
CRACKERJACK, OLD, 1917-1948, (MORGAN 

ANO WILLIAMS) 
CRACKERJACK NO. 2, 1948-1951, 

1957-1958, (CUBA) 
CROWN, OLD, 1919-1937 
CROWN, NEW, 1938-1955 
DAVIDSON, 1888-1892 
DAVIS, 1900-1906 
EAGLE, 1939- OPERATING 12/1/74 
EL DORADO, 1933-1939 
ELECTRIC, 1898-1918, {SUMMIT, 1909-1913) 
EMERSON, 1897-1904 
ENTERPRISE, 1895-1898 
ERIE STRIP MINE, 1948-1953 
EUREKA NO. l, 1900-1926 
EUREKA NO. 2, 1900-1926 
EUREKA NO. 3, 1900-1926 
EVAN JONES SHAFT 
EVANS, 7907-1942 
EXCELSIOR, 1890-1913, (NORTHERN) 
FIRESIDE, 1931-1944 
FIRESTONE, 1908-1920, (LOUISVILLE COAL 

AND LAND CO. MINE NO. l) 
FOX, OLD 
FOX NO. 6, 1899 
FOX, 1880-1936, (EAGLE, 1934) 
FOX SLOPE, OLD 
FREDERICK, 1907-1929, (SLOPE MINE) 
GARFIELD NO. 1, 1884-7897 
GARFIELD NO. 2, 1886-1905 
GLADSTONE, 1890-1915 
GORHAM, 1898-1939 
GORHAM, NEW, 1943-1955 
GORHAM, SOUTH, 1943-1949 
GRADEN, 1935-1955 
GRANT, 1914-1939 
HELCA NO. l, 1890-1920 
HIGHVIEW, 1930-1936 
HINGLEY-MORGAN SHAFT 
HI-WAY, 1930-7954, (EVERSMAN, 1928-1929; 

HARTMAN, 192 7) 
IDEAL, 1907-1916 
IMPERIAL, OLD, 1895-1898 
IMPERIAL, 1927-1972 
INDUSTRIAL, 1895-1945 
IRVINGTON, 1907-1908, (HAYWOOD, 1899-1906) 
JACKSON, 1885-1890 
KITCHEN SLOPE 
LEADER, 1893-1899 
LEHIGH, 1902-1910 
LEWIS NO. l ANO NO. 2, 1914-1925, 1934-

1942, (PEERLESS, 1926-1933) 
LILEY, 1938-1948 
LINCOLN, 1948- IDLE 12/1/74 
LINCOLN SHAFT, OLD 
LLOYD SHAFT 
LONGS PEAK, 1892-1901 
MARFEL SHAFT, 1897-1904 
MARSHALL NO. l 
MARSHALL NO. 2, OLD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL SHAFT 
MATCHLESS, 1903-1918, 1925-1927, 

(SUNLAND, 1922; CHAMPION, 1917-1921, 
19 2 3) 

MCGREGOR, 1884-1895 
MCKISSIC, 1887-1907, {ST. VRAIN, 

1890-1892) 
MCKISSICK 
MILE-HIGH, 1913-1918 
MINE NO. l 
MINE NO. 4 
MINE NO. 5 
MINE NO. 6 
MINE NO. 7 
MITCHELL, 1883-1891 
MITCHELL, 1898-1920, (NEW MITCHELL, 

1893-1897) 

Location 

SEC. 8, T.lS., R.69W. 
SEC. 17, T.TS., R.69W. 

SEC. 13, T.lN., R.69W. 
SEC. l, T.lS., R,69W, 
SEC. 1, T.lS., R.69W. 
SEC. 14, T.lN., R.69W. 

SEC. 32, T. lN., R.68W. 
SEC. 36, T.2N., R.68W. 

SEC. 11, T.lS., R.70W. 
SEC. 4, T.lS,, R.69W, 
SEC. 21, T.lS., R.70W. 
SEC ll,T.1S.,R.70W. 
SEC. 11, T.TS., R.70W. 
SEC. 34, T.lN., R.69W. 

SEC. 11, T.lS., R.70W. 
SEC. 6, T.lS., R.68W. 

SEC. 18, T.lN., R.68W. 

SEC. 20, T.lN., R.68W. 
SEC. l, T.lN., R.68W. 
SEC. 19, T.lN,, R.68W. 
SEC. 11, T.lS., R.70W. 
SEC. 8, T.lS., R.69W. 
SEC. 2, T.lS., R.69W. 
SEf:. 13, T.lN., R.69W. 
SEC. 2, T.lS., R.69W. 
SEC. l, T.lS., R.69W. 
SEC. 16, T.lS., R,69W. 
SEC. 10, T. lS., R.69W. 
SEC. 13, T.lN., R.69W. 
SEC. 16, T. lN., R.68W. 
SEC. 24, T.lN., R.69W. 
SEC. 26, T. lS., R. 70W. 
SEC. 29, T.lN., R.68W. 
SEC. 15, T.lS., R.70W. 

SEC. 22, T.lS., R.70W. 

SEC. 22, T.1S., R.70W. 
SEC. 14, T.1S., R.70W. 
SEC. 13, T.lS., R.70W. 
SEC. 6, T.lS,, R.69W. 
SEC. 24, T.2N., R.68W. 
SEC. 15, T.lN., R.68W. 
SEC. 21, T.lS., R.70W. 
SEC. 4, T.lS., R.69W. 
SEC. 20, T.2N.,· R.67W. 
SEC.· 19, T.lS., R.69W. 
SEC. 33, T.2N., R.68W. 
SEC. 28, T.2N., R.68W. 
SEC. 27, T.2N., R.68W. 
SEC. 27, T.2N., R.68W. 
SEC. 24, T.2N., R.68W. 
SEC. 30, T,2N., R.67W. 
SEC. 35, T.1N., R.69W. 
SEC. 7, T. lS., R.69W. 

SEC. 30, T.2N., R.67W. 
SEC. 16, T.lS., R.70W. 
SEC. 16, T.lS., R.70W. 
SEC. 15, T.lS., R,70W. 
SEC. 11, T.lS., R.70W. 
SEC. 25, T.2N., R.68W. 
SEC. 24, T.lN., R.69W. 
SEC. 19, T.lN., R,68W. 
SEC. 35, T. lN., R.69W, 
SEC. 22, T.lS., R.70W. 
SEC. 24, T.lS., R.70W. 
SEC. 23, T.lS., R.70W. 
SEC. 12, T.lN., R.68W. 
SEC. 19, T.2N., R.67W. 
SEC. 4, T. lS., R.69W. 
SEC. 21, T.lS., R,70W. 
SEC. 18, T.lN., R.67W. 

SEC. 14, T.lS., R.69W. 
SEC. 34, T.2N., R;68W. 
SEC. 9, T.lS., R.69W. 
SEC. 10, T.lN., R.68W. 
SEC. 24, T.lS., R.70W. 
SEC. 36, T.lN., R.69W. 
SEC. 13, T.lN., R.69W. 
SEC. 21, T.lS., R.70W. 
SEC. 17, T.lS., R.69W. 
SEC. 19, T.lN., R.68W. 

SEC. 21, T.lS., R.70W, 
SEC. 13, T.lS., R.69W. 
SEC. 24, T.lN., R.68W. 
SEC. 24, T.lN., R.68W. 
SEC. 19, T. lN., R.68W. 
SEC. 13, T. lN., R.69W, 
SEC. 24, T.lN., R.69W. 
SEC. 21, T.lS., R.70W, 
SEC. 22, T.lS., R.70W. 
SEC. 15, T.lS., R.70W. 
SEC. 21, T.lS., R.70W. 
SEC. 9, T.lS., R.69W. 

SEC. 7, T, lS., R.69W .. 
SEC. 24, T.lN., R.69W. 

SEC. 19, T.2N., R.67W. 
SEC. 8, T.lN., R.68W. 
SEC. 27, T.lN., R.69W. 
SEC. 21, T.lS., R,70W. 
SEC. 21, T.lS., R.70W. 
SEC. 21, T.lS., R.70W. 
SEC. 21, T.lS., R.70W. 
SEC. 21, T.lS., R.70W. 
SEC. 19, T.lN., R.68W. 

SEC. 35, T.lN., R.69W. 

* M!Nc NAME IS THE LAST NAME BY WHICH MINE WAS KNOWN AND IS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES OF MINING UNDER 

THAT NAME ARE S~OWN IN PARENTHESES, 

UNAVAILABLE, 

T. 
I 
s. 

"" "' co 

IF NO DATE IS GIVEN, DATA WAS 

40°00'00" 

R.70W. 

R.70W. 

HINE INDEX 

MINE NAMES CURRENTLY USED MINE NAMES FORMERLY USED 

* Name and Dates of Operation 

MONARCH NO, 1, 1902-1918 
MONARCH NO. 2, 1908-1947, (LUCAS, 1908) 
MORRISON, 1930-1953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-1925, (BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, (INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINECLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, (PLUTO, 

1896-1933) 
PREMIER, 1933 
PURITAN, 1908-1939 
RED ASH, 1916-1926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. l, 1898-1917 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS, NEW 
ROSSER, 1897-1898, 1907, 1928-1929, 

{ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENATOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-1907 
SIMPSON, 1888-1926 

Location 

SEC. 14, T.lS., R.70W. 
SEC. 28, T,lS., R.69W. 
SEC. 9, T.lN., R.68W. 
SEC, 34, T.2N., R.68W. 
SEC. 15, T.lS., R.70W. 
SEC. 2, T.lS., R.70W. 
SEC. 16, T.lS., R.69W. 
SEC. 73, T. lN., R.69W. 
SEC. 18, T, lN., R.68W. 

SEC. 33, T.lN., R.69W. 
SEC. 6, T.lS., R.68W. 
SEC. 4, T.lN., R.67W. 
SEC. 10, T.lS., R.69W. 
SEC. 21, T,lS., R.70W. 
SEC. 24, T,lN., R.69W. 
SEC. 15, T.lS., R.70W. 

SEC. 24, T.lS., R.70W. 
SEC. 28, T.lS., R.70W. 
SEC. 34, T.2N., R.68W. 
SEC. 15, T.lS., R.70W. 
SEC. 15, T.lS., R.70W. 
SEC. 9, T.lS., R.69W. 
SEC. 8, T.lN., R.68W. 
SEC. 9, T.lS., R.69W. 

SEC. 9, T.lS., R.69W. 
SEC. 15, T.lS., R.70W. 
SEC. 15, T.lS., R.70W. 

Name and Dates of Operation 

ALLEN BOND, 1890-1895 - SEE BLUE GOOSE 
BLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CA~ON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, T92B-1929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLD-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, 1899-1906 - SEE IRVINGTON 
HELCA NO. 2, 1893-1897 - SEE REX NO. 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASEL~NE 
LOUISVILLE COAL AND LAND CO. MINE NO. I 

SEE FIRESTONE 
LUCAS, 1908 - SEE MONARCH NO, 2 
MITCHELL, NEW, 1893-1897 - SEE MITCHELL 
MORGAN AND WILLIAMS - SEE CRAtKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCELSIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 1926-1933 - SEE LEWIS NO. l 

AND NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO. 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, 1883-1895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 

STANDARD, 1888-1937 
STANDARD 

SEC. 21, T.lS., R.70W. 
SEC. 15, T.lS., R.70W. 
SEC. 20, T.2N., R.67W. 
SEC. 2, T.lS., R.69W. 
SEC. 34, T.2N., R.68W. 
SEC. 2, T.lS., R.70W. 
SEC. 2, T.lS., R.69W. 
SEC. l, T. lS., R.69W. 
SEC. 14, T,lN., R.69W. 
SEC. 13, T.lN., R.69W. 
SEC. 6, T.lN., R.67W. 
SEC. 24, T.lN., R.69W. 

STATE, 1913-1916 - SEE BOULDER VALLEY NO. l 
ST. VRAIN, 1890-1892 - SEE MCKISSIC 

STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, 1883-1892 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898-1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927-1936, {NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKNOWN SHAFT 
VAUGHN, 1897-1906 
VULCAN, 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHINGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l AND NO. 2, 1896-1907, 

(WOOLEY, 1897-1898) 
WILSON SHAFT 
WITHERBEE, 1920-1937 
YORK STRIP MINE, 1940-1946 

NllIE 

SEC. 1, T.lS., R.69W. 
SEC. 2, T.lS., R.69W. 
SEC. 28, T.lS., R.69W. 

SEC. 15, T.lS., R.70W. 
SEC, 15, T.lS., R.70W. 
SEC. 24, T.lN., R.69W. 
SEC. 18, T.lN., R.68W. 
SEC. 8, T.lN., R.68W. 
SEC. 19, T.lN., R.68W. 
SEC. 1, T.lS., R.69W. 
SEC. 10, T.lS., R.69W, 
SEC. 30, T.2N., R,67W, 
SEC. 23, T.lN., R.68W. 
SEC. 24, T,lN,, R,68W, 
SEC. 9, T.lS., R.69W. 

SEC. 34, T.2N., R.68W. 
SEC. 17, T.lS., R,69W, 
SEC, 4, T.lN., R.67W. 
SEC. 11, T.lS., R.70W. 

MINE OUTLINES SHOWN ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION OF 

MINES AND THE U.S. BUREAU OF MINES, FAULT JNFORMAT[ON 

WAS DERIVED FROM WORK BY (OLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE OUALITY OF THE 

MINE MAP SOURCES IS VARIABLE AND THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY THE DATA SOURCES AND IS BASED ON 

INFORMATION AVAILABLE AS OF DECEMBER 1~ 1974, 

T. 
I 
N. 

1 ·-,' -:'. - - - '}~ ~~i:c ___ l~ ___ ___.::/ /--/ __ :.-)- .. ____ 1,: _.....-Dl~-~tt------ .J!f t _ __.- - ... ) 
I , ' ~ - ,.- _ / / / -, ' I"' 1: ;.-·. ;I: ,--- 01 • \ 

I)\ \ i / / -- - ----.'./----------// /-----,,---------i-----: ~ JJ ;.•?~ /~-) •-;)~ -,\ / 
'I • ,/ I I -- - . ----- / I w- • ~ / •• '--l--'-·-· I ' , - - ,,---,,----1----, -__ y-._. , \ I •· , __ , __ _/, );,r -- ---1";1,"'.'.°~/Jt __ -----1.. ,: , c-,1 J / 

" / ) r--· "·_,-·r ·- _ • / 1 --' ~ ___ - Q ,(" ct,,tt.ilo"_ _ • •. ,, \ ,' , , __ /(/ 

SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 1903-1911 - SEE BASELINE 
WASHINGTON, NEW, 1916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 1897-1898 - SEE WHITE HOUSE NO. l 

AND NO. 2 
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SEC. 
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SEC. 
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SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
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SEC. 
SEC. 
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SEC. 
SEC. 
SEC. 
SEC. 
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Location 

11 , T. l S. , R. 70W. 
11, T.lS,, R.70W. 
16, T. lS., R.69W. 
2, T.lS., R.69W. 
1, T.lS., R.69W. 
7, T.lS., R.69W. 
11, T.lS., R,70W, 
13, T.lN., R.69W. 
22, T.lS., R.70W. 
15, T,lS., R.70W. 
14, T.lS., R.69W, 
4, T. TS., R.69W. 
11, T,lS., R.70W. 
36, T,2N., R.68W. 
14, T.lS., R.69W. 
36, T. lN., R.69W. 
9, T. TS., R.69W, 

33, 
32, 

T . l N . , 
T.lN., 

R.68W. 
R.68W. 

30, T.2N,, R.67W. 
28, T.lS., R.69W. 
35, T.lN., R.69W. 
22, T.lS., R.70W. 
32, T.lN., R.68W, 
35, T.lN., R.69W. 
2, T.lS., R.69W. 
l, T.lS., R,69W. 

21, T.lS., R.70W. 
24, T.lS., R.70W. 
2, T.lS.~ R.69W, 
21, T.lS., R.70W. 
15, T.lS., R.70W. 
25, T.2N., R.68W. 
13, T.lN., R.69W. 
13, T.lN., R.69W. 
20, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T. lS., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R,68W. 
32, T. lN., R.68W. 
2, T.lS., R.69W. 

SEC. 34, T.2N., R.68W, 
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AREAS OF COLLAPSE PITS AND TROUGHS 0 

AREAS OF LARGE CLOSED DEPRESSIONS 

AREAS OF POSSIBLE SUBSIDENCE 

AREAS OF SUBSIDENCE RESTORED BY LAND LEVELING 

I MILE 

LEGEND 

AIRSHAFT 

MINE SHAFT (Hoisting Shaft) 

ROCK SLOPE 

FAULT 

1 5 . 

1 6. 

1 7. 

18. 
19. 
2 0. 

21. 

22 . 

23. 

24. 
2 5. 
2 6. 

2 7 _ 

2 8. 
2 9 . 
30. 
31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 
43. 
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FIELD OBSERVATIONS OF DEFINITE AND POSSIBLE SUBSIDENCE 

Small, recent subsidence pit, 
Roadcut shows small syncline, 
Hole, approximately 3' X 2' X 
1974; near possible shaft. 

3' in diameter, 3' deep. 
probably subsidence related.-
1 1/2' deep appeared Spring, 

Many 10' X 12' rectangular depressions which probably 
represent mined-out rooms. 
A1rshaft. 
Slope. 
Numerous depressions and collapse features; rooms and 
pillars evident. 
Slope entry creates depression, 25' across X 20' deep. 
Pits, approximately 12' across, 10'-12' deep; ripple marked 
sandstone to northeast shows signs of collapse. 
Depressions, 15'-30' across, up to 3' deep, probably 
subsidence features. 
Numerous subsidence depressions, 5'-10' in diameter. 
Large depressions, probably borrow pits rather than 
subsidence features. 
Hummocky ground on both these slopes; probably related to 
slope instability rather than subsidence. 
Little evidence for subsidence on Rocky Flats gravel surface 
above Crown Mine. 
One-half inch separation between bricks between garage and 
house; cause indeterminate, may be subsidence or may be soil 
heave. 
Subsidence over Black Diamond slope may be masked by 
reclamation. 
Subsidence over Crackerjack Mine reported to have disrupted 
Goodhue Ditch, 1941. Subsidence of a few feet per year 
continued thereafter for a few years. 
Strip mine pit. 
Numerous pits, 10' across X 4' deep; also probable airshaft. 
Some subsidence pits, approximately 5' across X 2' deep, 
above Old Black Diamond Mine. 
Numerous subsidence depressions, approximately 8' deep, 
above Shanahan Mine. 
Large clinker excavation; probably untelated to mining 
or subsidence. 
Some small, 5' in diameter. trash-filled depressions, 
probably related to subsidence, 
Water-filled depression, road shows cracks and repair. 
Wet. closed depression, may be 50' in diameter. 
Subsidence is difficult to observe due to plowing and crop 
cover. 
Subsiden.ce pit, 20' X 10' X 8' deep, appeared in 1964; pit 
since filled in, no observable evidence today. 
Some shallow swales, 20' X 40' X 2' deep. 
Possible subsidence pit, 10' X 20' X 6' deep. 
No evidence of mining (dumps, slopes, subsidence pits). 
Shallow depressions up to 2'-3' deep, possible evidence of 
room and pillaring, 
Some 3' deep pits near mine dump; origin uncertain, may be 
caused by subsidence, excavation, or consolidation of dump. 
Canal has been rerouted, probably because of surface slump 
rather than subsidence of surface. 
Little subsidence evidence atop Rocky Flats qravel; some 
large depressions, probably related to deflation rather than 
subsidence. 
Little evidence for subsidence in fairly recent buildings in 
town of Superior. 
Field southwest of turnpike shows low rolling depressions, 
thicker grass. 
Turnpike shows depression of 1/2' at this point; possible 
causes are subsidence, swelling clay, consolidation of fill. 
Numerous depressions, 3'-15' across X 2'-3' deep on top of 
mine dump; depressions may be due to subsidence or to 
consolidation of mine dump. 
Numerous low depressions, 20' X 15' X l 1/2' deep, possibly 
related to subsidence. 
Little subsidence evident on ground though airphotos show 
mottled pattern. 
Closed depression, approximately 25' in diameter; although 
fill dirt has been added on the eastern end, the depression 
appears closed. 
No evidence of shafts or mining. 
Possible subsidence evidence in Louisville at: 

VFW Bldg. along Main St. (shows 1/2" crack in brickwork) 
Lot on which old wooden building across from VFW Bldg. 
stands (many small, 3' across X l' deep, depressions). 

R.67W. 
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44. Residents feel that slow settling is still occurring here. 
45. No observable subsidence evidence at Centaurus High School, 

which was rumored to be over a mined area. 
46. Subsidence pit, 6' X 5' X 4.5' deep, appeared May 11, 1974, 

probably above Electric Mine airshaft. 
47. Possible subsidence pits visible near road by Big Lake Mine. 
48. New Centennial shaft, little observable subsidence evidence. 
49. This area, listed as undermined on Colton-Lowrie map, has 

had problems with drainage. Pipeline has been installed in 
an attempt to alleviate problem. Owner feels problem is due 
to poor percolation in clayey soil. 

50. Miners report that no subsidence occurred over Hfway Mine. 
51. Fairly depressed, swampy. formerly irrigable field 10 years 

ago; cannot be irrigated today because of drainage disruptions 
possibly caused by subsidenCe. 

52. Some subsidence js evident over slope of Paramount; probable 
airshaft here also. 

53. Slight sag in this area is reported to be subsidence induced. 
54. Depression, 10' X 8' X 4' deep, possible airshaft. 
55. Back and front yards of these houses show subsidence depres

sions; house at 703 S. Longmont Ave. may be slightly off its 
foundation. (Subsidence here is documented by May 27, 1956 
issue of The Denver Post). 
Possible subsidence in Lafayette at Geneseo and Michigan; 
sidewalks, houses appear to have set~led relative to street. 
Subsidence also has been reported at W. Emma and S. Longmont 
Streets. 

56. New swimming pool shows little subsidence evidence. 
57. Subsidence pit, 24' X 18' X 16' deep, appeared August 28, 

19 74, 
58. School shows some cracking in brickwork of garage and cracking 

across bricks in southwest corner of newer addition. 
59. Low and swampy area, some caliche crust; drainage does not 

appear to be natural. 
60. Area appears to have some closed depressions, approximately 15' 

in diameter. 
61. Swampy area reported to be result of subsidence. Large pit is 

present here. 
62. Deep pit, perhaps an old air shaft; shows recent subsidence. 
63, Area of collapse with twelve large pits. 
64. Subsidence has been reported in this area above Columbine Mine. 
65. Reports indicate that during mining, large (1.5' wide) cracks 

appeared along road here due to subsidence in fields to north 
and south. 

66. Area of collapse showing some pits and depressions. 
67. Area of collapse with numerous pits and two deep, shaft 

openings. 
68, Area of barely recognizable pits. 
69. Subsidence depression in area of overlap of Morrison and 

Clayton Mines. 
70. Subsidence reported in cornfield over Eagle Mine, 
71. Reported subsidence over Washington Mine. 
72. It has been reported that 23" of subsidence has occurred over 

the Eagle Mine in this area. 
73. Reported subsidence over Imperial Hine. 
74. Depression over Imperial Mine has alkali crust indicating 

poor drainage. 
75. Depression occupied by lake; both d~pression and lake existed 

before mininq. 
76. This area above Lincoln Mine{?) has been reported to have 

subsided. 
77. Small depressions over upper seam of Lincoln Mine in this area. 
78. Large depression over Lincoln Mine; ditch to east of depres-

sion was damaged by mine subsidence in 1965. 
79. Subsidence of 3' reported over Lincoln Mine. 
80. Large depression over Graden Mine. 
81. Swales evident in this area, possibly subsidence induced. 
82. Depression, possibly caused by mining but more likely caused 

by deflation. 
83. Sandy area with depression, may be caused by deflation or by 

subsidence. 
84. Area contained subsidence pits before being reclaimed to pre

sent level configuration 
85. Area of shallow swales. 
86. Area of closed elongate depressions, some at right angles to 

each other. 
87. Three large pits and some shallow depressions. 
88. This area over Shamrock Mine exhibited numerous subsi~ence pits 

on 1949 aerial photographs. Land reclaimed to present-day 
level configuration in 1957, 

89. Area of east-west rolling depressions over Baum Mine. 
90. Subsidence depressions over Firestone Mine. 
91. Swales over Warwick Mine. 
92. Deflation or mine subsidence depression over Sterling Mine. 
93. Two large depressions over worked-out areas of Grant Mine. 
94. Probable deflation depressions, but may be subsidence over 

extension of Russell Mine. 
95. Depression over Witherbee Mine. 

AMUEDO AND IVEY 

COLORADO GEOLOGICAL SURVEY 

SUBSIDENCE INVENTORY MAP 
• 

BOULDER-WELD COAL FIELD 
BOULDER AND WELD COUNTIES COLORADO 

SCALE= I, 24,000 CONTOUR INTERVAL: 10' 

GEOLOGY: J. 8. IVEY A.A.MYERS DRAFTING: H.A.H. SCHLEND£R 

J. HANSEN A.A. LINDVALL 

DATE DECEMBER I 1974 MAP NO. 7361-!5 



------------------------------------------------------ --

MINE NAMES CURRENTLY USED 

• Name and Dates of Operation 

ACME. 1888-1928 
AJAX, 1890-1892 
ARR□~. 1933-1935, {STAR, NEW, 1918-1921; 

CRESENT, 1905; STAR, OLD, 1883-1895) 
BAKER, 1887-1896 
BAKER SHAFT, NEW, 1905-1909 
BANNER SHAFT, 1932-1934 
BASELINE, 1941-1942, {MUNROE, 1933-7940; 

WASHINGTON, NEW, 1915-1918; 
WASHINGTON, OLD, 1903-1911; 
LINCOLN, OLD, 1896-1902) 

BAUM, 1914-1953, (GOLDEN ASH, 1906-1913) 
BIG FIVE, 1938-1942, (CRACKERJACK, 

1935-1937) 
BIG LAKE, 1916, (GARIBALDI) 
BLACK DIAMOND 
BLACK DIAMOND, OLD 
BLACK DIAMOND NO. l, 1885-1913, 
BLACK DIAMOND NO. 2, 1931-1945 
BLUE GOOSE, 1921-1924, {BLUE RIBBON, 

1905; ALLEN BOND, 1890-1895) 
BLUE RIBBON, 1933 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC 
SEC. 
SEC. 

SEC. 
SEC. 

Location 

8, T.lS., R.69W. 
17, T.lS., R.69W. 

13, T.lN., R.69W. 
1, T.lS., R.69W. 
l, T. lS., R.69W. 
14, T. lN., R.6.9W, 

32, 
36, 

T. 1 N. , 
T. 2N. , 

R.68W. 
R. 6 BW. 

11, T.1S., R.70W. 
4, T. lS., R.69W. 
21, T.lS., R.70W. 
11, T.lS., R.70W. 
11, T.lS., R.70W. 
34, T.lN., R.69W. 

11, T.lS., R.70W. 
6, T. lS., R.68W. 

BOULDER VALLEY, OLD, 1883-1885, 
1890-1893 SEC. 18, T.1N., R.68W. 

BOULDER VALLEY NO. 1, 1917-1947, 
{STATE, 1913-1916) 

BOULDER VALLEY NO. 3, 1944-1969 
BRIGGS SHAFT 
CACTUS, 1922-1935, (GLO-COAL) 
CALEDONIA, 1890-1899 
CAMBRO, 1917-1928, (PLUTO) 

~:,~~~L~8~:~~~98, (CANNON, OTIS SHAFT~ 
CAPITOL, 1908-1926 
CENTENNIAL, OLD, 1906-1931 
CENTENNIAL, NEW, 1936-1952 
CHASE, 1892-1895 
CLAYTON, 19·20-1942 
CLEVELAND, 1885-1895 
COAL CREEK SLOPE, 1935 
COLUMBINE, 1920-1946 
COOK SHAFT, 1928 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

20, T.lN., R.68W. 
l, T. lN., R.68\rl. 
19, T.lN., R.68W. 
11, T.1S., R.70W. 
8, T. lS., R.69W. 
2, T. lS., R.69\il. 
13, T.lN., R.69W. 
2, T.lS., R.69\rl. 
l, T.lS., R.69W. 
16, T.lS., R.69W. 
10, T.lS., R.69W. 
13, T.lN., R.69W. 
16, T.lN., R.68W. 
24, T.lN., R.69W. 
26, T.1S., R.70W. 
29, T.lN., R.68W. 
15, T.lS., R.70W. 

CRACKERJACK, OLD, 1917-1948, (MORGAN 
AND WILLIAMS) SEC. 22, T.lS., R.70W. 

·CRACKERJACK NO. 2, 1948-1951, 
1957-1958, (CUBA) SEC. 

CROWN, OLD, 1919-1937 SEC. 
CROWN, NEW, 1938-1955 SEC. 
DAVIDSON, 1888-1892 SEC. 
DAVIS, 1900-1906 SEC. 
EAGLE, 1939- OPERATING 12/1/74 SEC. 
EL DORADO, 1933-1939 SEC. 
ELECTRIC, 1898-1918, (SUMMIT, 1909-1913) SEC. 
EMERSON, 1897-1904 SEC. 
ENTERPRISE, 1895-1898 SEC. 
ERIE STRIP MINE, 1948-1953 SEC, 
EUREKA NO. 1, 1900-1926 SEC. 
EUREKA NO. 2, 1900-1926 SEC. 
EUREKA NO. 3, 1900-1926 SEC. 
EVAN JONES SHAFT SEC, 
EVANS, 1907-1942 SEC. 
EXCELSIOR, 1890-1913, (NORTHERN) SEC. 
FIRESIDE, 1931-1944 SEC. 
FIRESTONE, 1908-1920, (LOUISVILLE COAL 

22, T.lS., R.70W. 
14, T.1S., R.70W. 
13, T.lS., R.70W. 
6, T.lS., R.69W. 
24, T.2N,, R.6BW. 
15, T.lN., R.68W. 
21, T.lS., R.70W. 
4, T.lS., R.69W. 
20, T.2N. ,- R.67W. 
19, T.lS., R.69W. 
33, T.2N., R.68W. 
28, T.2N., R.68W. 
27, T.2N., R.68W. 
27, T.2N., R.68W. 
24, T.2N., R.68W. 
30, T.2N., R.67W. 
35, T.lN., R.69W. 
7, T.lS., R.69W. 

ANO LAND CO. MINE NO. l) SEC. 30, T.2N., R.67W. 
FOX, OLD SEC. 16, T.lS., R.70W. 
FOX NO. 6, 1899 SEC. 16, T.lS., R.70W. 
FOX, 1880-1936, (EAGLE, 1934) SEC. 15, T.lS., R.70W. 
FOX SLOPE, OLD SEC. 11, T.lS., R.70W. 
FREDERICK, 1907-1929, (SLOPE MINE) SEC. 25, T.2N., R.68W. 
GARFIELD NO. l, 1884-1897 SEC. 24, T.1N,, R.69W. 
GARFIELD NO. 2, 1886-1905 SEC. 19, T.lN., R.68W. 
GLADSTONE, 1890-1915 SEC. 35, T.lN., R.69W. 
"G"ORffA"M, 1890-T9-:r9----~--------~m"---or,---r-.7s., R. /OW. 
GORHAM, NEW, 1943-1955 SEC. 24, T.lS., R.70W. 
GORHAM, SOUTH, 1943-1949 SEC. 23, T.1S., R.70W. 
GRADEN, 1935-1955 SEC. 12, T.lN., R.68W. 
GRANT, 1914-1939 SEC. 19, T.2N., R.67W. 
HELGA NO, l, 1890-1920 SEC. 4, T.lS., R.69W. 
HIGHVIEW, 1930-1936 SEC. 21, T.lS., R.70W. 
HINGLEY-MORGAN SHAFT SEC. 18, T.lN., R.67W. 
HI-W~'Y, 1930-1954, (EVERSMAN, 1928-1929; 

HARTMAN, 1927) SEC. 14, T. lS., R.69W. 
IDEAL, 1907-1916 SEC. 34, T.2N., R.68W. 
IMPERIAL, OLD, 1895-1898 SEC. 9, T.lS., R.69W. 
IM~ERIAL, 1927-1972 SEC. 10, T.lN., R.68W. 
INDUSTRIAL, 1895-1945 SEC. 24, T.lS., R.70W. 
IRVINGTON, 1907-1908, (HAYWOOD, 1899-1906) SEC. 36, T.lN., R.69W. 
JACKSON, 1885-1890 SEC. 13, T.lN., R.69W. 
KITCHEN SLOPE SEC. 21, T.lS., R.70W. 
LEADER, 1893-1899 SEC. 17, T.lS., R.69W. 
LEHIGH, 1902-1910 SEC. 19, T.lN., R.68W. 
tEWTS NO. l AND NO. 2, 191-4-192-S, 1934-

1942, {PEERLESS, 1926-1933) SEC. 21, T. lS., R.70W. 
LILEY, 1938-1948 SEC. 13~ T. lS., R.69W. 
LINCOLN, 1948- IDLE 12/1/74 SEC. 24, T.lN., R.68W. 
LINCOLN SHAFT, OLD SEC. 24, T.lN., R.68W. 
LLOYD SHAFT SEC. 19, T.lN., R.68W. 
LONGS PEAK, 1892-1901 SEC. 13, T.lN., R.69W. 
MARFEL SHAFT, 1897-1904 SEC. 24, T.lN., R.69W. 
MARSHALL NO. l SEC. 21, T.lS., R.70W. 
MARSHALL NO. 2, OLD SEC. 22, T.lS., R.70W. 
MARSHALL NO. 2 SEC. 15, T.lS., R.70W. 
MARSHALL NO. 3 SEC. 21, T.lS., R.70W. 
MARSHALL SHAFT SEC. 9, T.lS., R.69W. 
MATCHLESS, 1903-1918, 1925-1927, 

(SUNLAND, 1922; CHAMPION, 1917-1921, 
19 2 3 I 

MCGREGOR, 1884-1895 
MCKISSIC, 1887-1907, (ST. VRAIN, 

1890-1892) 
MCKISSICK 
MILE-HIGH, 1913-1918 
MINE NO. l 
MINE NO. 4 
MINE NO. 5 
MINE NO. 6 
MINE NO. 7 
MITCHELL, 1883-1891 
MITCHELL, 1898-1920, (NEW MITCHELL, 

1893-1897) 

SEC. 
SEC. 

SEC. 
S E C . 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

7, T.lS., R.69W .. 
24, T.lN., R.69W. 

19, T.2N., R.67W. 
8, T. lN., R.68W. 
27, T. lN., R.69W. 
21, T.lS. 1 R.70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
21, T.lS., R.70W. 
19, T.lN., R.68W. 

SEC. 35, T.lN., R.69W. 

• MINE NAME IS THE LAST NAME BY WHICH MINE WAS KNOWN AND IS THE NAME 

USED ON THIS MAP, FORMER MINE NAMES AND DATES OF MINING UNDER 

THAT NAME ARE SHOWN IN PARENTHESES, 

UNAVAILABLE, 

T. 
I s. 

( 

I 

', . 
' 

.i)= 
/· ~-
";) .. 

IF NO DATE IS GIVEN~ DATA WAS 
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R.70W. 

R.70W. 

MINE INDEX 

MINE NAMES CURRENTLY USED 

• Name and Dates of Operation 

MONARCH NO. l, 1902-1918 
MONARCH NO. 2, 1908-1947, (LUCAS, 1908) 
MORRISON, 1930-1953 
MUNROE, 1917-1925 
MURRAY SLOPE 
NEVER SWEAT SHAFT 
NONPARIEL, 1907-1925, {BROOKS) 
NORTHRUP, 1883-1884 
NORTHWESTERN, 1892-1907 
PARAMOUNT, 1933-1939, {INDEPENDENT, 

1906-1907; 1921-1922) 
PARKDALE, 1907-1916 
PEERLESS, 1913-1919 
PENNSYLVANIA SHAFT 
PINECLIFF, 1929-1942 
PINNACLE SHAFT 
PITTSBURG, 1926, 1935-1952 
PLUTO NO. 2, 1934-1951, (PLUTO, 

1896-1933) 
PREMIER, 1933 
PURITAN, 1908-1939 
RED ASH, 1916-1926 
RED ASH NO. 2, 1935-1937 
REGAL, 1935-1947 
RELIANCE, 1903-1907 
REX NO. 1, 1898-1917 
REX NO. 2, 1898-1915, (HELCA NO. 2, 

1893-1897) 
ROSS, 1930-1939 
ROSS, NEW 
ROSSER, 1897-1898, 1907, 1928-1929, 

(ROSSER NO. 7, 1899-1906) 
ROWLEY SLOPE 
RUSSELL, 1914-1947 
SENATOR, 1890-1913, (WILLOUGHBY) 
SHAMROCK, 1905-1956 
SHANAHAN, 1897-1907 
SIMPSON, 1888-1926 
STANDARD, 1888-1937 
STANDARD 
STAR, OLD, 1920 
STERLING, 1920-1965 
STEWART, 1883-1892 
STORRS, 1901-1904, (CARYL, PALLOTT, 

1898-1900) 
STRATHMORE, 1901-1919 
SUNNYSIDE, 1900-1921 
SUNRISE, 1927-1936, (NEW RED ASH, 

1935-1936) 
TROPIC, 1935-1936 
TYNON, 1900-1904 
UNKNOWN MINE 
UNKNOWN SHAFT 
UNKNOWN SHAFT 
VAUGHN, 1897-1906 
VULCAN, 1903-1937 
WARWICK, 1908-1912 
WASHINGTON, 1940-1967 
WASHINGTON SHAFT, OLD 
WELCH, 1891 
WHITE HOUSE NO. l AND NO. 2, 1896-1907, 

(WOOLEY, 1897-1898) 
WILSON SHAFT 
WITHERBEE, 1920-1937 
YORK STRIP MINE, 1940-1946 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 

location 

14, T.lS., R.70W. 
28, T,lS., R.69W. 
9, T.lN., R.68W. 
34, T,2N., R.68W. 
15, T.lS., R./OW. 
2, T.lS., R.70W. 
16, T.lS., R.69W. 
13, T.lN., R.69W. 
18, T.lN., R.68W. 

33, T.lN., R.69W. 
6, T.lS., R.68W. 
4, T,lN., R.67W. 
10, T.lS., R.69W. 
21, T.15., R.70W. 
24, T.lN., R.69W. 
15, T. lS., R./OW, 

24, T. lS., R. 70W. 
28, T.lS., R.70W. 
34, T.2N .• R.68W. 
15, T.lS., R.70W. 
15, T.lS., R.70W. 
9, T,lS., R.69W. 
8, T. lN., R.68W. 
9, T.lS., R.69W. 

9, T.lS., R.69W. 
15, T.lS., R.70W. 
15, T.lS., R.70W. 

21, T.lS., R.70W. 
15, T.lS., R,70W. 
20, T.2N,, R.67W. 
2, T.lS., R.69W. 
34, T.2N., R.68W. 
2, T. lS., R.70W. 
2, T. lS., R.69W. 
1, T. lS., R.69W. 
14, T.lN., R.69W. 
13, T.lN., R.69W. 
6, T.lN., R.67W. 
24, T.lN., R.69W. 

1, T.lS., R.69W. 
2, T. lS., R.69W. 
28, T.lS., R.69W. 

15, T.lS., R.70W. 
15, T.lS., R.70W. 
24, T.lN., R.69W. 
18, T.lN., R.68W. 
8, T.lN., R.68W. 
19, T.lN., R.68W. 
l, T. TS., R.69W. 
10, T.lS., R.69W. 
30, T.2N., R.67W. 
23, T.lN., R.68W. 
24, T.lN., R.68W. 
9, T.lS., R.69W. 

34, T.2N., R.68W. 
17, T.lS., R.69W. 
4, T.lN., R.67W. 
11, T.lS., R.70W. 

MINE OUTLINES SHOWN ON THIS MAP WERE COMPILED FROM COAL 

MINE MAPS ON OPEN FILE WITH THE COLORADO DIVISION OF 

MINES AND THE U.S. BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WORK BY COLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THE OUALITY OF THE 

MINE MAP SOURCES IS VARIABLE AND THIS HAS AFFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE MAP IS RELIABLE WITHIN 

THE LIMITS IMPOSED BY THE DATA SOURCES AND IS BASED ON 

INFORMATION AVAILABLE AS OF DECEMBER lJ 1974, 

) ( 
c:. ... -- ' 

LIMITS OF MINING PORTRAYED ON THIS MAP REPRESENT 

THE MAXIMUM POSSIBLE EXTENT OF UNDERMIN[NG 

AS DETERMINED BY COMPARISON OF OPEN FILE 

COAL M(NE MAPS FROM THE SOURCES NOTED 

ABOVE (SEE EXTENT OF MINING MAP 

FOR IDENTIFICATION OF SOURCES 

OF INDIVIDUAL AREAS) 
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MINE NAMES FORMERLY USED 

Name and Dates of Operation 

ALLEN BOND, 1890-1895 - SEE BLUE GOOSE 
BLUE RIBBON, 1905 - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CA~ON 
CARYL, 1898-1900 - SEE STORRS 
CHAMPION, 1917-1921 - SEE MATCHLESS 
CRACKERJACK, 1935-1937 - SEE BIG FIVE 
CRESENT, 1905 - SEE ARROW 
CUBA - SEE CRACKERJACK NO. 2 
EAGLE, 1934 - SEE FOX 
EVERSMAN, r928- l 929 - SEE HIGHWAY 
GARIBALDI - SEE BIG LAKE 
GLD-COAL - SEE CACTUS 
GOLDEN ASH, 1906-1913 - SEE BAUM 
HARTMAN, 1927 - SEE HI-WAY 
HAYWOOD, 1899-1906 - SEE IRVINGTON 
HELGA NO. 2, 1893-1897 - SEE REX NO, 2 
INDEPENDENT, 1906-1907, 1921-1922 - SEE 

PARAMOUNT 
LINCOLN, OLD, 1896-1902 - SEE BASEL4NE 
LOUISVILLE COAL AND LAND CO. MINE NO. l 

SEE FI RE STONE 
LUCAS, 1908 - SEE MONARCH NO. 2 
MITCHELL, NEW, 1893-1"897 - SEE MITCHELL 
MORGAN ANO WILLIAMS - SEE CRAtKERJACK, OLD 
MUNROE, 1933-1940 - SEE BASELINE 
NORTHERN - SEE EXCE1SIOR 
OTIS SHAFT - SEE CANON 
PALLOTT, 1898-1900 - SEE STORRS 
PEERLESS, 1926-1933 - SEE LEWIS NO. 

AND NO. 2 
PLUTO, 1896-1933 - SEE PLUTO NO. 2 
PLUTO - SEE CAMBRO 
ROSSER NO. 7, 1899-1906 - SEE ROSSER 
RED ASH, NEW, 1935-1936 - SEE SUNRISE 
SLOPE MINE - SEE FREDERICK 
STAR, OLD, 1883-1895 - SEE ARROW 
STAR, NEW, 1918-1921 - SEE ARROW 
STATE, 1913-1916 - SEE BOULDER VALLEY NO. l 
ST. VRAIN, 1890-1892 - SEE MCKISSIC 
SUMMIT, 1909-1913 - SEE ELECTRIC 
SUNLAND, 1922 - SEE MATCHLESS 
WASHINGTON, OLD, 1903-1911 - SEE BASELINE 
WASHINGTON, NEW, 1916-1918 - SEE BASELINE 
WILLOUGHBY - SEE SENATOR 
WOOLEY, 1897-1898 - SEE WHITE HOUSE NO. l 

AND NO. 2 
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R.69W. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

SEC. 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

Location 

11, T.lS., R.70W. 
11, T.lS., R.70W. 
16, T.lS., R.69W. 
2, T.lS., R.69W. 
l, T.lS., R.69W. 
7, T.lS., R.69W. 
11, T.lS., R.70W. 
13, T.lN,, R.69W. 
22, T.lS., R.70W. 
15, T.lS., R.70W. 
14, T.lS., R.69W. 
4, T. lS., R.69W. 
11, T.lS., R.70W. 
36, T.2N., R.68W. 
14, T.lS., R.69W. 
36, T,lN., R.69W. 
9, T.lS., R.69W. 

33, 
32, 

T.lN., 
T. lN. , 

R.68W. 
R.68W. 

30, T.2N., R.67W. 
28, T.lS., R.69W. 
35, T.lN., R.69W. 
22, T.lS., R.70W. 
32, T.1N., R,68W. 
35, T.lN., R.69W. 
2, T.lS., R.69W. 
l, T.lS., R.69W. 

21, T.lS., R.70W. 
24, T.lS., R.70W. 
2, T.lS., R.69W. 
21, T.lS., R.70W. 
15, T.lS., R.70W. 
2_5, T.2N., R.68W, 
13, T.lN,, R.69W. 
13, T.lN., R.69W. 
20, T.lN., R.68W. 
19, T.2N., R.67W. 
4, T. lS., R.69W. 
7, T.lS., R.69W. 
32, T.lN., R.68W. 
32, T.lN., R.68W. 
2, T.lS., R.69W. 

SEC. 34, T.2N., R.68W. 
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SUBSIDENCE HAZARD MAP 

THE PURPOSE OF THE SUBSIDENCE HAZARD MAP IS TO LABEL THOSE AREAS WHERE THE LAND SURFACE WILL BE AFFECTED BY SUB

SIDENCE RELATED TO UNDERMINING, 

THE CLASSIFICATION SYSTEM ON THIS MAP IS BASED UPON THE DEGREE OF HAZARD WHICH MAY BE EXPECTED AS A RESULT OF THE 

VARIOUS CHARACTERISTICS OF THE UNDERLYING OR ADJACENT MINE WORKINGS AND THE PRESENCE OF FAULTING, THIS INTERPRETATION 

IS AN ATTEMPT TO SHOW THE ZONES WHERE A MAJORITY OF THE AREA CONFORMS TO THE GIVEN CATEGORY, 

MAY LEAD TO RECLASSIFICATION OF SOME AREAS, 

FURTHER DETo\ILED ANALYSIS 

SEVERE - ZONES LABELED SEVERE ARE AREAS IN WHICH THE EFFECTS OF RAPID SUBSIDENCE SUCH AS FAILURE OF BUILDING FOUND

ATIONS, ROADWAYS~ GAS MAINS~ AND SIMILAR FREQUENTLY USED, OR POTENTIALLY DANGEROUS FEATURES MAY ENDANGER LIVES Of PERSONS 

IN THE IMMEDIATE VICINITY, SUCH AREAS HAVE BEEN UNDERMINED AND ARE CHARACTERIZED BY 1) THE PRESENCE OF PILLARS AND PHYS

ICAL EVIDENCE OF VOID SPACE1 OR 2) BY ABSENCE OF EVIDENCE OF SURFACE SUBSIDENCE, THE COLLAPSE OF DECOMPOSED PILLARS 

COULD INDUCE ALMOST INSTANTANEOUS SUBSIDENCE OR DISPLACEMENT WITH EQUALLY OR ALMOST EQUALLY RAPID DESTRUCTION OF STRUC

TURES AT THE SURFACE, THE ONLY ACCEPTABLE LAND USE FOR THESE AREAS IS AGRICULTURAL OR OPEN SPACE, 

MODERATE - AREAS SUBJECT TO MODERATE SUBSIDENCE ARE DEFINED BY"POTENTIAL SURFACE DISRUPTION OF SUFFICIENT MAGNITUDE 

TO DAMAGE STRUCTURES TO SUCH AN EXTENT AS TO RENDER THEM UNSAFE OR UNUSABLE, THE RATE OF SUCH DISRUPTION HOWEVER IS SLOW 

ENOUGH TO ALLOW TIME FOR RECOGNITION OF THE PROBLEM AND SAFEJ ORDERLY ABANDONMENT OF SURFACE STRUCTURES, THESE AREAS ARE 

CHARACTERIZED BY EVI.DENCE OF PREVIOUS SUBSIDENCE OVER UNDERMINED AREAS WHERE PILLARS WERE LEFT, THIS CONDITION PRODUCES 

THE POTENTIAL FOR FURTHER SMALL SCALE COLLAPSE AND DIFFERENTIAL SETTLEMENT, APPROPRIATE LAND USES MIGHT BE AGRICULTURE) 

OPEN STORAGE SUCH AS STOCKPILES, LUMBER YARDS, OR UNOCCUPIED WAREHOUSES, AND OPEN SPACE, 

UM - ZONES OF LOW HAZARD ARE AREAS IN WHICH THE RATE AND MAGNITUDE OF ANY SURFACE DISPLACEMENT WOULD BE SMALL 

ENOUGH TO WARRANT REPAIR OF DAMAGE TO EXISTING STRUCTURES AND APPLICATION OF ADEQUATE ENGINEERING DESIGN TO FUTURE STRUC

TURES SO THEY CAN WITHSTAND SMALL AMOUNTS OF FOUNDATION DISPLACEMENT, THESE ARE AREAS BELOW WHICH ALL OR ESSENTIALLY ALL 

PILLARS HAVE BEEN REMOVED ALLOWING THE POSSIBILITY OF RELATIVELY UNIFORM AND COMPLETE SUBSIDENCE TO HAVE OCCURRED, PROB

LEMS IN SUCH AREAS SHOULD BE REDUCED TO POST-SUBSIDENCE COMPACTION AND RELATED SURFACE SETTLING, AND TO SMALL-SCALE 

EFFECTS OF SUB-SURFACE SHIFTING RESULTING FROM ANY SMALL RESIDUAL OR SECONDARY VOIDS, THE ONLY RESTRICTIONS PLACED ON 

LAND USE WOULD BE THE REQUIREMENT FOR ADEQUATE STRUCTURAL DES I GN OF ANY STRUCTURES PLANNED FOR THESE AREAS, 

AMUEDO AND IVEY 

COLORADO GEOLOGICAL SURVEY 

SUBSIDENCE HAZARD MAP 
MINE SHA FT (Hoisting Shaft) 

ROCK SLOPE 
BOULDER-WELD COAL FIELD 

FAULT BOULDER AND WELD COUNTIES, COLORADO 
MINE BOUNDARIES SCALE: , 24,000 CONTOUR INTERVAL: 101 

HAZARD AREA BOUNDARIES GEOLOGY: J.8. IVEY , J.L.HYNES DRAFTING; H.A.H. SCHLENDER 

DATE DECEMBER , 1974 MAP NO. 7361 - 6 



ACME, 1888-19.28 
AJAX, 1890~1892 

MINE NAMES C~RRENTLY USED 

ARRO~, 1933-1935, (STAR, NEW, 1918-1921; 
CNE':.Elfl, 1,os;. STAR, ULO, Hl83- Hl95) 

SAKER, l887-1B96 
s•rtR SH~_fT, NEW, 1905-1909 
8,ANli!fR SM,A._J:''!" • 1932-19)t. 
B~SELINE, 19~1-1942, (MU~AOE, 1933-;940; 

WASHf~GTON, NEW, 1915-1918; 
WASHf~GTON, OU}. l9G3-19Ji; 
LINCOLN, OLD, l896-li~2) 

SP.UM, i91'1--l953, (GOLDOi ASH, 1906--1913) 
B!G FI\IE, 1938-1942, U.:RACKfRJACi::, 

1935-1937) 
BIG LAkf, 1915, (G~RIHALO!} 
8LACJ( tll .t_MOND 
BLACl DlA~OND, OLD 
BLACK DIA,MCND NO. 1, ':885-1913-
BLACK DIAMOND NO. 2, 1931-1945 
BL~E GOOSE, 1921-1924, (BLUE Pl630K, 

1go5; ALLEN sn~D. l89U-1895} 
BLUE RIBBON. 1933 
BCULDER VALLEr, OLD, 1883-1885, 

1390- 1893 
BOULDER VALLEY NO. 1, 1917-194l, 

(.'.iTA--:-r, 191)-1916) 
SOULOER VALLEY NO. 3, 1944-1Q69 
BRIGGS SHA.FT 
CACT~S. 1922-1935, {;LO-COAL) 
CALE:JONI/1, 11!90~1B59 
CAMn~o. 1917-1928, {PLUTO) 
CAN.FIELD SiiAf'T 
CAkON, 1888-1898, (CAtHHH;, :)1!:> ~HAFf 1 

CA~IIOL, 1908-1~26 
C[NfSNtHA!., OU), 19:)6- :~:n 
CENTENNIAL, NEW. 1936-1952 
CH?.SE. 19-92-1895 
ClA"fTGN, 19-20-1942 
CLEV[LAND, 1685-1895 
COAL CREEK SL!)PE, 1fJ5 
COLU~B!NE, 1920-1946 
coot. s:-1.AFT, 1928 
C'FlACKSl~,JACK, OLI.I, 1Sll-194t, (MOf1GA~ 

A:iC WfLLIM,t$') 
·CRACKERJACK ~G.·2, 1948-1961, 

1357-:958, (CU8A) 
CROW~. OLD, 1;19.1~37 
CROW~. NEW, 1g3a~l955 
DA'd1DSUN, 1851:!-1892 
DAVIS. 1900·1906 
EACLE, 1939- OPERATl~G 12/1/74 
EL DORADO, 1933-1939 
[LtCTRIC, 1898-1918, (SUMMIT, 1909-1913} 
LMtRSC:N, Hl97~1904 
ENTERP~ISE, 1~95-18~8 
fR!E STRIP Ml~~. 1948-1953 
EUREKA NO. l, 1900-1925 
Et.:REt.P. NO. 2, 7 9:00-1925 
EU~EKA NO. J, li00-1926 
EVAN JONES SHAPT 
(VANS, 1907-1";4;> 
EXCFLSIOR, 1890-1913, (NORTHfRN) 
FIRESIDE, 1931-194~ 
~IRESTONE, 1906-1920, (LOU£SV1LlE CGAL 

AND LANO CG. ~HIE NO. 1) 
FOX, OLD 
FOX NO. 6., 18519 
FOX, 1BSO,i936, (EAGLE. 1934) 
FO¼-~L0P£, Olt: 
FREDf.fl.lCK, 19C7-l9.-'.9 1 ;SLOPE ~INE) 
GA'1.l'l£L::l tHl. l, Hlllt.-1891 
GARFIEL~ ~0. Z, 1886-1305 
::;LADST,J~E, i690-l9-15 
GORHAJ-l, 18"9.S--1919 
~ORHAM, NEW, 19~1-1955 
GORHAM, SOUTH, 1;43-1949 
GRADEN, 1935-1955 
GRAlll • 1~Jt. 19Z1 
HELCA NO. l, l89C-~9ZO 
HIGMYIE~, 19lC-J936 
MH~GlfY-XORr.AN SHAF--:-
Ht-W;Y, 1930-1954, (EVERSMA~, 1928-192g; 

Hf..RT!llAN, 1927) 
IDEAL, 1907-1915 
IMPERIAL, OLD, 1395-1895 
IHPERIAL. 1927•1~72 
INDUSTRIAL, 1895-1945 
!RVfNGl:JN, 1907-1908, (:iAHiOOO, 1899-1906) 
JP.CKSON, 18ti5-1890 
K!'fCfH'.N SLOPE 
LEADER, 1893-1899 
LEHiGH, 1902-1910 
LEWIS HQ. 1 AND NJ. 2, 1~14-]9Z5, 1934-

1942, (PEERL~55, 19~6-1933) 
LILEY, 1938°1948 
LINCOLN, 1948~ lC:..£ :2iil74 
LINCOLN SHAfT, ~JUJ 
L:..~YO SHAFi 
Lo~,;s Pt.t.i<, 189?-1901 
~~R!='ELSl-lAFT, 1897-1904 
~ARSHALL NO. l 
HMlSHA.LL NO. 2, f:LD 
MARSHALL NO. 2 
MARSHALL NO. 3 
MARSHALL Si-!AFT 
MATCHLESS, lDOJ-1918, 1925-1927, 

(SIJNL.t.NO, 19<'<'~ CHAMPION, 1917-1921, 
l Y2J) 

MGG;tEGOR, 1884-189$ 
M~KISSrc. 1887-1907. (ST. VRAIN, 

1890-1892) 
MCKISS! C~: 
MXLE-HIG~, 1913-1918 
M.l:i£ NO. l 
MI~E ~W. 4 
MI~£ NO. 5 
MPIE NO. 6 
1i1 PH: f40. 7 
MITCHELL, 1883-1891 
MITCHELL, 1898-1920, (NEW ~ITCHELL, 

1893-18:17) 

SEC. 
SEC. 

S.EC. 
SEC. 

SEC. 
SEC. 
$1:C 
SEC 
SEC, 
SEC. 

i..oci!ltion 

S, T. 15 .• P:.69W. 
17, T.15., R.691>t. 

13, T.lrt., R.69\fi!. 
1, T,lS,, ~,6'9W. 
1, T,1S,. IL6~W. 
14. T,HL. rc69W. 

31, 
3£. 

T. 1 N. • 
T. 2N .. , 

R.68iol. 
R.68i-/. 

11, T,iS., R.70\11. 
4, T.l:i,, ~.6',!W, 
:21, 'f,lS., R,i(lW, 
11, L lS., R. 70\oL 
11, T.lS., R.70W. 
34, r.lH., R.69W. 

11, T.15., R.70\oJ. 
6, T. 15., R.68W. 

s:-:c. 18, i.lN .• R.68W. 

SEC, 
SfC. 
'iEC. 
SEC. 
SE!:. 

Stf.. 
5t;:. 
StC. 
SfC. 
SEC. 
SEC. 
SEC. 
SEC. 
.SE(.. 
SF.C. 
5-{; C. 

SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 
SfC. 
Sft. 
StC. 
SEC. 
SEC. 
SEC. 
SEC. 
'.SU:. 
$LC. 
:i[ r.. 
s ~.c. 
SF.C, 

SEC. 
SEC. 
SEC. 
SEC. 
sec. 
s I:(; . 
!i E C: . 
SEC. 
SEC. 
sE·c. 
SEC. 
SEC • 
SEC. 
S E C . 
SEC. 
S.H:. 
SEC. 

~EC. 
SE.C. 
SE:.C. 
SEC. 
SEC. 
SEC. 
SEC. 
.S£C. 
S£C 
SEC 

St:C. 
SEC. 
SEC. 
StC. 
Sl:.C. 
SfC. 
SEC, 
SEC. 
S Et. 
SlC. 
SEC. 
SEC. 

Ste. 
SEC, 

srr. 
StC. 
s;: r 
SEC. 
~ i:: r-..,-~. 
5E.C. 
SfC, 
Sft. 
SEC. 

SEC. 

20, T,HL, R,68W, 
l, T.1N,, R.68W. 
:g, T.lN., R.68W. 
1 l . T.? S. , P.. 70\L 
8, T.15., R.E9W. 
2, T.1S., R.t9W. 
13, T.lN .. R.69W. 
2, T. lS., R.69\tl. 
I, l.lS. .• R.691rL 
·1<,, f.lSa, R.6-lW. 
1D. T.15., R.69W. 
13. T.1N .. R.69W. 
16. T.lN .. R.68W. 
24. T.lN .. R.5!tW. 
26, T.1S., R.70W. 
?9, T.lN., R-58W. 
lS, 1 .lS., R.70W. 

T.lS,, R.7:JW. 

22, 1.1.5., P .. 70W, 
14, T.15., R.70W. 
13. 1.15 .. P..7DrL 
6. 1.15., ::!.£9W. 
24. T .2N., R.f.ew. 
JS., T.lN,, fi..£8W. 
21, T.lS., R.iCW. 
4, ':'.lS,, R.69..:. 
20, T .2N. ,- R.67W, 
19, T.lS., R.59W. 
33, T .ZN., R.5EW. 
?.a. T.lN .. R.6E'N. 
2.7, T.2~ ... R,68N. 
21 1 r.2N., R.f8W. 
24, r.2N., R.eew. 
30, T .211:., R.t7:.. 
35, T,1~., R.69W. 
7, T, 15., R.69W. 

JO. T.2N,, R.67W. 
16:, T.15., R.70W. 
Hi, T.15., R.70W. 
15. T.lS., R.7CW. 
ll, T.lS., R.70W. 
25, T.2N., R.68w. 
24, T.lN., R.69W. 
19, T.l~ .• R,68W. 
36 1 i"HL, R.69W. 
·zz, 7". 1'3., R. TO\.'. 
24, T.'lS .• R.lOW. 
.<'.3, T.iS., R.70W. 
12, T. Hi.~ R.68W. 
19, T.2N., R.67W. 
4, T. :s., R.69W. 
21, T.lS., R.7CW. 
18, T,lN., t-L67W. 

14, T. 1S .• R.69«. 
34, T.2N. • R;68W. 
9, T.1S., R.6-9W. 
10, T.1N., R.68W. 
24, T.lS., R.70W. 
35, T.lh., R.69W. 
]j, "}". ·:~., R,{i\HI. 
21, C,1S,, R.7rlW, 
17, 'f.1$., Q.59W. 
19, T. HL, R.68W. 

21~ T. 1S., R.?OW. 
13~ T. 1S., R,69W. 
24, T.lN., R.68W, 
24, T, lN., R.68W, 
:9, T.HL, R.6a.W. 
13, T.1~., A.69W. 
24> T.1~., A.69W. 
21, T. 1S .• R. 70W. 
22, T.1S., !L?OW. 
15, T.lS .• iL701L 
21, T.15., R.70\,1. 
9, T.15 .. R.59W. 

7, T.lS.., R.S9W., 
14, T.lN., R.69W. 

19, T.2rl., R.6?W. 
8. T.lN .. R.68W. 
27, T.lH., R.69W. 
21, T.15.~ R.70W. 
21, T. lS., !L70W. 
2":, T.lS., R.70W. 
21, i.15., R.?IHL 
7.1, T.l'i, R.?GW. 
19, T. 1N .• R.68~. 

35, T. l!L. R.fi3W. 

* MINE NAMF IS THE LAST NAME BY WHICH MlNE WAS KNOWN AND IS THE NA.ME 

USED ON T~JS MAP, FORMER MtNE NAMES AND DA.TES Of' MINH-IG UNDER 

TH.tt.T NAME ARE SHOWN ! N PARENTHESES, 

UNA\•AILABLE, 

T. 
I 
s. 

IF NC· DATE JS GIVEN., DATA Wft.S 

40"00'00" 

R.70W. 

R.70W. 

MINE INOEX 

MI.~£ NAM[S CURRENTLY IJSED 

~ Nam~ and Dates of Operation 

MiJNARCH tHL l. 1902-1918 
MONARCH NO. 2, 1908-1947, (LUCAS~ 1906) 
MORRISON, 1930-1953 
MUNROE, 1911-1925 
MURRA\" ::OLOPE 
kEVER 5WEAf SHAFT 
NONPA~JEL, 1907-1125, (SRCOKS) 
1-:0RTHIHJP, 1883-1834 
~QRTHWESTE~N, 1892-\907 
PAPAMOUNI. 1933-1939, (!~DE~ENDENT, 

1906-1907; 1921-1922) 
PAPK~ALE, 1907-1916 
PEERLESS, 1913-1919 
PENNST'LVANIA SHAFT 
PlNECLlFf, 1929-1942 
PlNNACLL $:-!AFT 
PJtf)t\lJRG, 192ti, 1935--!952 
PLUTO NO. 2, 1934-1951, {P~UTO. 

1896-1933) 
PRE~IER, 1933 
PURITAN, i9G8-l9Jg 
RED ASH, 1916-1926 
BED .~SH NO. 2. 1935-193.7 
REGA~. 1935-1941 
R(l..l.~.NCE. l903-19G7 
REX NO. 1, 1898-lSll 
REX NC. 2, 1893-1915, {!!ELCA. tW. 2~ 

1893-1897} 
RO~S, 1(l3fl-1g39 
ROS~. NEW 
ROS5£R, 1897-1898, l!Hi?, 192E!-l92:?, 

(R05.SER NO. 7, 1399-1906} 
R0111LEY SLOPE 
RU55EU., 1914~1947 
SE~ATOR, 1890-1913, (WILLOUGHBY) 
S.!!AMROCK, l 905-19!:,6 
SHANAHAN, lS97~1907 
':>1 Ml-''SQN, HlSl::1-1926 
S7ANOA~D. 1886-1937 
S':ANDA:l!.i 
STAR, O:..D, 1320 
STERLING, 112Q-l965 
S:"EWART, 1Bfl3- l 8:92 
STOHR$, 1~01-1904, (CARYL, ~ALLOT:'. 

1898-\~00) 
STRAT~MORE, 19Cl-l919 
SUNNYSIDE, ~9CO-l921 
SUNR[SE. 1927-1936, (NEW RED ASH, 

1935-1936} 
TROPIC, 1935-1936 
TYNON, 19DG-Jga4 
UNKNOWN ~lNE 
UNKNOWN SHAFT 
UNKNOWN SHA-FT 
l/A.lJGH!-l, 1897-190? 
VULCAN, 1903-1937 
WARWIC!': .• 1908-1912 
WASHINGTDM, 1940-1967 
WASHINGTON SHAFT. OLD 
WELCH, 1891 
WHITE :1C-l.:SE NO, 1 A.ND r-i.O. 

(WOOLE.t, 1897-1898) 
~ILSOl'l SHAF": 
WITH[R8fE, l9Z0-1937 
YORK STRIP MJNE, 1940-1946 

2. 1896--1907~ 

!!DE 

SEC. 
SEC. 
SEC. 
st.c. 
SEC. 
SEC.. 
SEC. 
sr-.:c. 
SEC. 

SEC, 
SEC. 
SEC. 
SEC. 
5£C. 
SEC. 
SEC, 

SEC:. 
SEC. 
SEC. 
SE~. 
SEC. 
SE G. 
SEC. 
SEC. 

SfC. 
SfC. 
SEC. 

SEC. 
SEC 
SES. 
SEC. 
;, lt. 
SEC. 
$ f ('.. 
SEC 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 
,;; F. C , 

SEC. 
SEC. 
SEC. 
SEC. 
S£.C. 
S.f. C , 
src, 
IE C. 
'.i-EC. 
3-EC. 
3.EC. 
SEC. 

SEC. 
SEC. 

14, T.1S .• R.70\ri. 
28, T.1S .• R.69W. 
9, T.lN., R.68W. 
34, T.2N., R.68W. 
15, T.1~., R.70W. 
2., f."JS., R./UW. 
lt, r.1s .• R,69W. 
l3, T.:N., R.69\tl. 
18, T,1N., R,68\tl, 

33, T. Hi., !L69W. 
6, T.1S., f; .. 68W. 
4, T.1N., R.67W. 
10, T.1$, • R.69W. 
21, T.15., R,?OW. 
24, T.l:N.~ R.69W. 
15, 1,1:,,, ~.YOW, 

21!, T.lS .• ll,70W. 
28, T,15., R.70W. 
34, T.2N., R.&8W. 
15. T. lS., F.. 70W. 
15, T.lS., R.70W. 
9, T,1S., R.6iW. 
8, T.lN .. R.58:W. 
9, T.lS., R.59W. 

9, T.lS., R.69W. 
15, T.lS., R.70W. 
15, T.1S .• R-7DW. 

21. T_lS., R.70W. 
lS, T.1S., R.70W. 
20, T .ZN., R.57W. 
2, T,lS., R.69~. 
34, 1.2N., R.68W. 
2, T.1$., ~.7C\il. 
2, T.1$., R.69\,l. 
1, T.1$,, R,69\il, 
14, T.1H., R.69W. 
13. T. HL, R.69W. 
6, 1.HL, R..67W. 
24, T.l~ .• R.69W. 

15, T.lS., R.70\./. 
15, T.15., R.7DW. 
24, T.lN., R.69W. 
18, T. lN., R.6BiL 
&, T.lN.~ R.6BW, 
19, T. l~., IL68\f. 
1, T.1$,. IL69W. 
10, T.1'$., IL69W. 
30, T.2N .• R.67W. 
23, T,lN., R.68~. 
24, ~.Hi., R.68W. 
9, T.15 .• R.69W. 

34, T.2N., R.68~. 
17. T.1S., R.69~. 
4, T.HL, IL67W. 
ll, 'f.~S., 11:_,'(J.I. 

MINE OIJTLtNES SHOWN ON THtS MAP WERE. COMPILED f'.RO~ COAL 

MINE MAPS ON OPEN fl LE W[TH THE Co:..ORADO DIVISION OF 

MIMES AND THE U.S. BUREAU OF MINES, FAULT INFORMATION 

WAS DERIVED FROM WO~K BY COLTON AND LOWRIE (1973) AND 

FROM THE OPEN-FILE COAL MINE MAPS, THL OUAUTY OF THE 

M!NE MAP' SCURCES IS VARIABLE AND THJS HAS ~FFECTED THE 

ACCURACY OF MAP PORTRAYAL, THE M.~0 IS RELlABLE WITHIN 

THE LIMITS IMPOSED EV THE DATA SOURCES AND JS BASED ON 

INF{JRMAT!ON A\1AILABLE A.S. OF DECEMBER 1.- 197l!. 
LIMITS OF MHHNG PORTRAYED 00 THIS MAP REPRESENT 

THE MAXIMUM POSSlSLE EXTENT OF UNDERMINING 

AS nETtRMINED Bi CCMPAR[SON OF OPEN FILE 

COA:.. MINE MAPS FROM THE SOURCES NOTED 

ABOVE (SEE EXTENT CF MINING MAP 

FOR IOENTIFICATEON OF SOUR~ES 

Of lND:VtDUAL A.REAS) 

MUiE Nf\ME!: ?"ORMERLf USED 

N~me ~nd Dates of Ope~ation 

ALLEN BONG, l 890-1395 - S[E BUJf ~OOSf 
BLUE ilIBBON, i90S - SEE BLUE GOOSE 
BROOKS - SEE NONPAREIL 
CANNON - SEE CARON 
CARiL, 189e-1900 - SEE STOR~S 
CHA~PlON, 1917-1921 • SEE MATCHLESS 
CRACKERJACK, 1!13:i-193/ - ~££ SIG FI\!£ 
CRESENT, 1905 - ~EE ARROW 
CUBA - Stt CRACKlRJACK NO. 2 
EAGLE, 1934 - SE[ FO~ 
E'i'ERS!olAk, i"92?-l929 - sr.r: rl!GH\.IAV 
~ARIPAL~t - 5EE Rf~ LAKE 
&l.0-COAL - SEE CAC"TUS 
GOLDEN ASH, 1;06-1913 - SEE gAUM 
HARTMAN, 1927 - SEE HI-WA! 
HAYWOGD. :aq-:i~1906 - SEE IIHHHiTON 
HELCA NO. 2, 1893-1897 - SEE REX NO. 2 
!UDEPENOEN!, 1906-1907, 1921-1922 • S~l 

!'ARA MOUNT 
LINCOL~. OLD, 1896-1902 - Sf[ SAS~l{NE 
LOUISVILLE GOAL AMD LAND co. ~INE no. l 

SEE fJR.ESTDNE 
LUCAS, EIQ8 • SEE MONARCH NO. 2 
MITCHELL. NE'W, 1393-18~7 - SEE ~!•CHELL 
MORGAN Mm WILLI.~MS ~ SEE CRAIKERJACK, DLO 
HUNH.0£, 1933.-1940 ~ SEE BASELINE 
~ORTH.Um • SEE EXCE!,SIUR 
OT1$ $HAFT - SE.E. ::ANON 
P~:..lOTT, 1398--1900 - Stt STORRS 
PEE!{LESS, 1926-1333 - >E.£. Lnns NO. l 

Af,I.O NO. 2 
PL!.:TD, 1896-1933 - SEE Pi..UTO NO. 2 
~LUTQ - SEE CAMRRO 
ROSSER NO. 7, 18Y9-1906 - SEE ROSSER 
P.E!: ASH. NEW, 1935-1936 - SEE SUN.RISE 
SLOPE M!NE ~ S£E FREOERICK 
~TAj(, lH.0, 1883-159:5 - t££ ARll:OJ.J 
STAR> NEW, 1918-1921 - 5ft. ARROW 
STATE, 1913-19)6 - St~ BOUL~ER VAL~EY NO. l 
ST. ¥RAIN, 189n-1ag2 - ~EE ~CKl~SIC 
SUMMIT, 1909-1913 - SEF. FLfCTRTr: 
SUtlLANO, 1922 - SEE MATGttl.fSS 
WJ\S~HHiTON, QlO, 1903-1911 - SEE B.I\SEL!Nf 
WASHINGTON, ~EW, 1916-1918 - SEE BA5El~fiE 
WILLC~GHBY ~ SEE S~NATOR 
WOOLEY, 1897~18~8 ~ SEE WH1TE HOUSE NO. 

A~O rlO. 2 

105•07'30' R.69W. 

SE.C. 
SEC. 
SE"C, 
S.Et. 
SEC. 
SEC. 
SEC. 
SEC.. 
SfG. 
'.:>lC. 
SLC. 
St G. 
StC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC. 
SEC. 

Si;C. 
SEC, 
SEC, 
SEC. 
SEC. 
SEC. 
SEC. 
SEC. 

SEC, 
SEC, 
SEC, 
SEC 
":.EC. 
'.':EC:. 
~EC. 
st C. 
src. 
~£ c . 
SE. C. 
SEC. 
SEC'. 
SfC. 
SEC. 

Lcc11:tion 

11, T.1S., R.70-W. 
11, f.1~., R.70\;I. 
16, T.15., R.69~. 
2, T.15,, fL69W, 
l. T.lS., R.69W, 
7. T,1$ .• R.69W. 
"11, T.15., F:.70W. 
13, T.lN., R.69W. 
22, t.15., R .. 70W. 
15, t.lS .• R.7tHI. 
14, 1.lS., R.&9W. 
4,-T,lS.,-fL6SW. 
11, LIS., R.iCIW. 
36, T.2N., R.68W, 
14, T,15., R.69W, 
36. T. lN., R.69W. 
;J, T .1S. • R.69\.t. 

33, 
32, 

T . l N . , 
T, HI., 

R.6f!W. 
R.68W. 

30, r.2N., R.t-/W, 
28, T.lS., R.t-911.. 
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TKE PURPOSE OF Tl-IE SuaSIDENCE HAZARD MAP IS TC LA.BEL THOSE AREAS WHERE THE LAND su:;,i::AcE W[LL Bi: AFFECTED BY sus~ 

SlDENCE RELATED TO UNDERMHHNG. 

T:-iE CLASSIFICATION SYSTEM Ot! Ti-!!$ t",AP IS BASED UPON THf Ut::GREE 0-f rlAZ.ARD WHICH MAY BE EXPECTED AS A RESULT OF" THE 

VARIOUS CHARACT~R!STICS OF THE UNDERLYING GR A.DdACENT M!NE WORKINGS AND THE PRESENCE OF F'AULTlNG, THIS INTERPRETATION 

IS AN ATTEMPT TO SHOW THE ZONC:5 WHEP.E A MA,J/J!H TY OF TH[ AREA r;otffORM5 TO THE r, I VEN CATEGORY, 

MAY U':.AO TO RECLASSIFICATION OF SOM£ AREAS, 

FuRiHER DETAILED ANALYSIS 

SEVERE - ZaNES LABELED SEVERE ARE AREAS IN WHICH THE EFFECT$ er RAPID SUBS!DENCE SUCH AS FAILURE OF BUILDING FOUND-

ATION.S, ROADWAYS, G.I\S MAINS) AND 

IN THE IMMEDIATE VICINITY, SucH 

SIMILAR FREQUENTLY USED., OR POTENT I ALLY DANG!-;!WUS FEATURES MAY ENDANGER Ll YES OF PERSONS 

!\REAS HAVE I!EEN UNDERMINED AND ARE CHARACTERIZED BY J.) Ti-iF. PRESENCE OF PILLA!t$ ANO PHYS

!CAL EVIDENCE OF VOID SPACE, OR 2) BY ABSENCE OF EVIDENCE OF SURF.~CE SUBSIDENCE, T HE COL~PSE OF DE:. COMPOSED PI Lt...ARS 

COULD INDUCE AL~OST INSTANTANECUS 5USSIDEtJCE OR DJSPLACEMENf W!TH EQUALLY OR ALMOST EQUAL:..Y RAPID DESTP.UCT!ON OF STRlJC· 

TURES AT THE SLI~FACE, THE ONLY ACCEPTA.BLE LAND US~ FCR THESE AREAS IS AGRICULTURAL OR OPEN SPACE, 

MIJD£RATE - AREAS SUBJECT TO MODERATE SUBSIDENCE ARE DEFINED BY· POTENTIAL SURFACE DIS~Ul>T!ON GF SUFFICIENT AAGN!TllDE 

TO DAfllAGE STRUCTURES TO SUCH AN fXTENT .AS TO RENDtiH. l HEM llHSAFE OR UNUSABLE, THE RATE OF SUCH DISI-.IJPTION HOWEVER IS SLOW 

ENOUGH TO ALLOW TIME FOR RECOGNITION OF THE PROBLEM AND SAFE, ORDERLY ABANDONMENT OF SURFACE STRUCTURES, THESE AREAS ARE 

CHAKACTl:RIZED B'r EVIDENCE OF PREVIOUS SUBSIDENCE OVER UNDERMINED AFEAS WWER:E PILLARS WERE LffT • THIS CONDITION PRODUCES. 

THE POTEtHlAL FOR FURTHE:R SMALL 5CALE COLLAPSE AND D[ ~FERENTI AL SEiTU:.Ml:NT, APPROPRIATE LAND USES MiGHr BE AtiR!CULTUflE~ 

OPEN STORAGE S-UCH AS STOCKPILES~ LUMBER YARDS~ CR UNOCCUPIED WAREHOUSES~ AND OPEN SPA.CE, 

l.mi_ ~ ZONES OF LOW HAZARD ARE AREAS IN WHICH THE RATE AND MAGNITUDE:: OF ANY SURFACE DISPLACEMENT WOULD BE SMALL 

ENOUC,H TO. WARRANT REPAIR OF DAMAGE TO EXISTING STROCTURES AND APPLECATJON OF ADEQU.~TE ENGINEERING DESIGN TO FUTURE STRUC-

TURES SO THEY CAN WITHSTAND SMALL AMOUNlS OF FOUNDATION DISPLACEMENT, THESE ARE AREAS BELOW WHICH ALL OR ESSENTIALLY ALL 

PILLARS HAVE BEEN REMOVED ALLOWING THE POSSJB!UTY OF RELATIVELY UNlF'ORM AND COMPLETE SUBSIDENCE TD HAVE OCCURRED, PROB-

LEMS IN SUCH AREAS SHOULD BE REDUCED 70 POST-SUBS.IOENCE COMPA.CTIOt~ AND RtlAiE:D $URFACE SEITL!tJG, AN:) TO SMALL-SCALE 

EFFECTS OF SUB-SURFACE SHI~T!NG RESULTING FROM ANY SMALL RESIDUAL OR SECONDARY VOIDS, THt ONLY RESiRrcrtoNS PLACED ON 

L.AND US!:: WOULD BE THE REf~U! RE:MENT FOR ADEQUATE STRUCTURAL DES t Gr~ OF ANY STRUCTURES :'JLANNED J:OR THESE AREAS• 
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