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PREFACE 

The Colorado Geological Survey has printed this paper separately from its 
recently published Resource Series 8, Proceedings of the Fifteenth Forum 
on Geology of Industrial Minerals. Interest in this paper following its 
presentation at that forum in June 1979, and again in October at the annual 
meeting of the Colorado Sand and Gravel Producers Association has brought about 
this release mainly for local distribution. 

Events in the past year warrant some updating of the quarry proposals described 
in the text. Changes in Jefferson County regulations late last year to require 
Official Planned Development (PD) submittals for mining rather than 
convent i ona 1 mi nera 1 conservation zoning has prompted the operators to withdraw 
their original rezoning requests and to resubmit their plans as PDs. In 
attempting to simplify the permitting process, the Planning Commission now will 
review both the proposed land-use changes and the operational standards. 

For its PD, Brannan Sand and Gravel resubmitted the 7-year Phase 1 quarry plan 
for the Bertrand site on Clear Creek essentially unchanged from the original 
proposal. However, the Phase 2 excavation on the Golden Gate Canyon site was 
dropped from the request. During the Phase 1 operation, Brannan will conduct 
pilot studies on the Golden Gate site to determine the engineering and economic 
feasibility of producing rock by underground mining methods. 

A long-awaited mining plan now has been submitted in the South Table Mountain 
case, now into its sixth year of hearings. The 7-phase 75-year plan 
incorporates both surf ace and underground quarrying and an underground crushing 
and conveying system designed to alleviate aesthetic impacts and transportation 
problems. 

The Survey trusts that distribution of this paper will provide more insight 
into the complexities of the aggregate conservation issue along the Colorado 
Front Range. 
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Figure 3. Aggregate resoures in the Denver metropolitan area, with aggregate 
reserve areas, recent and proposed mining acti vities. See previous li st of 
1 and forms and Table 2 for explanation of resource units. (Gravel base· map 
modified after Sc hw oc how and others, 1974) . 
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Figure 3. EXPLANATION 

quarry aggregate resources exclusive of Front 
Range crys tal line rocks 

major gravel resources outside Adams County 
Mineral Conservation Area 

Adams County Mineral Conservation Area (MCA). 
Principal MCA is north of l04th Avenue. 
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this area has been grad ua ll y consumed by very sma ll 
deve l opment tracts that will effective l y prec l ude 
mineral co nse rva t ion unless a producer shou l d obta in 
sufficient acreage f or a mining proposal. 

So far we ha ve seen area operators turn to four 
al t ern at i ves to t he resource sho r t age prob 1 em. The 
f i rSt alternative is the operation of a unit train 
to bring gravel in from rno re accessible deposits 
outs id e t he metro area. Only one company , Western 
Paving Construction Company, ha s exc ercised this 
operatio n in Denver. Th e company's unit train hauls 
grave l fr om a pi t and loadi ng s i te at Lyo ns (Figure 
5a) 45 miles southeast to it s as phalt mi xing plant 
on Cl ear Cr eek at Pec os Street (F i gure 5b ) . The 
train began full-time operatio'n in 1975, and its 32 
Ortner rapid-disc ha rge cars ha ve a tota l ca pacity of 
3,200 ton s. However, this very unusu al economic and 
logisti ca l situation may not be fe as ible for more 
than one or two companies in the long term. The 
second alternat i ve is the manufactu re of 1 i ghtwei ght 
a<pa nded aggr egate . Two companies in Colorado ha ve 
been engaged in this branch of the industry. The 
Idea lite Com pany operated a c l ay pi t (Pierre Shale) 
~d expa nsion plant at the north end of Roc ky Fla ts 
until 1976. Fountain Sa nd and Gravel continues to 
proces s s lag f rom the CF&I Stee l Corp. i n Pueblo. 

Li ke the unit tra in, though , the possibil i ty of 
future 1 arge-sca l e production of expanded agg r egates 
in the Denver area is questionab l e and must await 
further evaluation. The t hird alternati ve has 
gained co ns iderable momentum and importa nce in t he 
last 6 or 7 years. Producers are now operating and 
planning large operations al ong the So uth Platte 
River on the no rt h side of Denver. These deposits 

4 Miles 

Figure 4 . Photomosaic of t he Cl ear Creek val ley 
from Go l den to t he South Platte Ri ver conf l uence. 
Grave l pits stand out as dar k rectangular ponds and 
adjacent 1 i ght areas. Urbani zation has consumed the 
central third of the fl ood-plain deposit (F) and 
nearly all of t he the l ower prinipal terraces (T) . 
(Mark Hu rd Aerial Surveys photos taken Oct. 18, 
1970). 
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Figure 5. a) Top, Western Paving Construction 
Company's gravel l oadi ng facility on St. Vrain Creek 
at Lyons. Gravel is conveyed to a height of 65 ft 
and se l ective l y dumped into the six 530-ton-capacity 
concrete-stave silos. Underne·ath, t he rai l cars are 
loaded at a rate of 200 ton/min/silo. b) Bottom, 
t he 32 Ortner 100-ton-capacity cars are posit ioned 
on the 270-ft-long trestle to discharge the pit run 
into six 1500-ton-c apacity bays. From there t he 
material can be e i ther surged to a stockp il e or fed 
directly to the crushing and screening plan t. 

are known to contain more sand and l ess coarse 
material t han up per So uth Platte and Clear Creek 
deposit s, but they are the la st large reserve 
cl osest to the Denver ma rkets, and at lea st part of 
them is now protected by mineral conservation in 
Adams Cou nty. Figure 3 shows the 1 ocat ions of 
recently active pits in t hat area and t he surpris ing 
numb er of new s i tes that have been app li ed for. 

The fourth alternative that I will exam ine is 
the one making news he ad lines and receiv ing the mo st 
publicity. Severa l companies are now t urning to the 
1 ong-term development of quarry aggregate to sustain 
themselves. The Front Range not only provides a 
variety of suitable rock types (described earlier) 
but a 1 so presents a my r i ad of s i t i n g , m 1 n 1 n g , 
environmental, transportation, and soc ial prob lems 
not al way s assoc ia ted with gravel pit operations. 
Most of the past, present, and proposed activit i es 
are centered in the Gal den-Morrison area due west of 
Denver (Figure 3). 
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The Qua rry Alte rnative 

To set the present scene let us briefly l ook at 
the history of quarrying in this area. Few peop le 
realize that t he Sout h Table Mountain latite in 
Golden was quarried as early as 1905. Four quarries 
there have yielded road materials, concrete and 
asphaltic aggregate, and riprap intermittent ly 
through t he late 19 50s. One quarry has been 
converted to a firing range, and another is used to 
test rock-dri 11 i ng equipment. Th e one 1 at i te quarry 
unobtrusive l y locat ed on North Table Mounta in 
(Figure 6) began in 1925, was en l arged in 1949, and 

Figure 6. Top, southwestward view of t he Rogers 
quarry on the west rim of North Table Mountain. 
Bottom, on the old qu arry wall , no t ice how columnar 
jointing in the l atite flow stabilizes the cut on 
the vertical face. West ern Paving Construct ion 
Company plans to expand the old quarry eastward. 

worked intermittently since then. Many years ago, 
two monzonite quarries operated at Ral stan Reservoir 
north of Golden, and a new excavation was approved 
there in 1975 (Figure 7) . Th e Bertrand quarry at 
the mouth of Clear Creek Canyon in Golden was 
started in 1926 and since then has provided 
aggregates and riprap intermittently unti l an 
imminent landslide forced a closure of the site in 
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1975. The Holloway quarry on Jackson Gulch south of 
Golden started in 1965 and produced much of the 
riprap for Chatfield Dam. Mining was stopped last 
winter because of alleged dust-emission violations 
and since then ha s changed ownership . Only 
stock pi 1 ed r ock i s being removed now. The Dee r 
Creek Canyon quarry, operated by Winslow 
Construction Co., started in 1970 and prov ide s 
r i prap mostly , but igneous rock now being 
encountered deeper in the excav ation will provide a 
source of concrete aggregate (Gordon Hays, 19 79, 
pers . comm.) Thi s quarry's somewhat hidden and 
remote l ocation in a side canyon has minimized its 
IIi mpacts 11 on the area. Cooley Gravel Company 
operates the Strain Gulch quarry south of Morrison. 
As we saw on the field trip, this site, started in 
1971, is an excellent examp l e of siting and 
preplanning (Thorne Ecological Institute, 1972). The 
other notable commercial operation in t hi s region i s 
the Andesite Rock Company site (Figure 8) southwest 
of Lyons, a quarry developed in a Paleocene 
rhyodacite si ll in the Fountain Formation . Rhyolite 
of Oligocene age caps a number of buttes in eastern 
and southeastern Douglas County. These deposits 
yielded a fine bui 1 ding stone in past years, but the 
only active quarry now is operated for crushed 
stone. One other deposit is now being evaluated for 
reopening. As one can see, rock quarrying is 
neither a new nor unusual 1 and use in the Golden 
area, but nearly all of the largest operations 
started after 1970. 

Figure 7. Working fa ce at the new Ralston quarry, 
operated by Asphalt Paving Company. Th e company 
currently produces dark-gray monzonite from the 
oval-shaped intrusive at a rate of 3000 ton/day for 
use as road base and concrete and asphaltic 
aggregates. 

What find especially interesting is the 
industry's recent interest · in applying for new 
quarry sites in this restricted geographical area. 
All of the applications either include one of the 
above-mentioned quarry sites or 1 i e adjacent to the 
older or active operations. Hearings for the 
rezoning of 180 acres on the north side of South 
Table Mountain have continued for over 4 years but 
are scheduled to end on June 14 . I attribute the 
delays in this case to faulty procedure on the part 
of Jefferson County and the fact that its master 
plan was not completed until the spring of 1977, two 
years late. Recent questionable involvement of the 
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Figure 8. Andesite Rock Company qua rry on South St. 
Vrain Creek southeast of Ly ons. Thi s rhyodacite 
sill intrudes east (left)-dipping sandstones and 
dark sha le s of the Pennsylvanian Fountain Formation. 
Photo by James Sou le, Colorado Geological Survey. 

So l ar Energy Research Institute ha s not helped in 
the case. If the rezoning and subsequent mining 
proposal are approved, the site will be operated by 
Mobile Premi x Sand and Gravel, whi c h also ass umed 
owners hip of the Holloway quarry. 

One of the most attractive and comprehens1ve 
application documents ever prepa r ed in Colorado was 
presented by the Brannan Sand and Gravel Compa ny 
(1979) for two sites near Golden- -94 acres 
surrounding the old Bertrand quarry and a 233 -acre 
site just to the north in Golden Gate Canyon . Th e 
first part of the proposal involves a 7-year effort 
to remove the Bertrand quarry's land s lid e haz ard 
(which earlier had closed the site) and reclaim the 
entire excavation. The second phase is a 30-year 
quarry operation on the south side of Golden Gate 
Canyon. In an attempt to relieve transporta tion 
difficulties in the area, the company ha s changed 
it s original plan to allow the quarried rock to be 
conveyed back over the hill to the Bertrand quarry 
site to a storage and lo ad-out facili ty. For its 
application the company hired more than 20 
consultants to prepare sections on geology , mining 
and reclamation, noise control, air and water 
quality, climatology, archaeology and history , 
materials analysis, slope stab ility, bl asting and 
seismic monitoring, geophysics, safety, soils, 
vegetation and wildlife, and transportation. 
Brannan's hearings with the county and the public 
began in March of this year and are scheduled to end 
in June. 

Direct ly across the highway f ro m Go l den Gate 
Canyon is North Table Mount ain , on which Western 
Paving Construction Company ( 197 9 ) proposes to 
reopen and expand the old quarry ove r a 375-acre 
site. WPCC's property ha s two advantages--1) rock 
will be conveyed down the west side to a process ing 
plant at the base of the hill, the reby eliminating 
truck traffic on the steep access road; and 2) 
because of the high position ne ar the west rim and 
primary crusher l ocation on t he quarry floor, the 
benched exca vation will not be visible from Golden, 
Lakewood, or Denver. WPC C's hearin gs began in April 
of this year. 




