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Martin Mitchell 

Historical geography and its methodology can on occasion contribute 
to the solution of contemporary problems. Colten has recently 

identified nineteenth and early twentieth century hazardous waste sites 
for the state of Illinois to supplement the implementation of the 
Resource Conservation and Recovery Act (RCRA) passed by the 
Congress in 1976 (Colten 1988). The recent efforts of California's Contra 
Costa County to solve its solid waste disposal problem provide another 
excellent illustration of the potential for historical geography. In this 
case, the proposal to locate a landfill near an area of abandoned coal 
mines raised a number of critical environmental issues, such as the 
threat of the abandoned workings serving as conduits for leachate and 
methane should the landfill's control systems fail, thus possibly impact
ing adjacent properties. Although this particular landfill site was ulti
mately not selected, the research described demonstrated the 
compatibility of the proposed land fill and the historic mining sites. It 
also brought to light many details of a little known facet of early re
source utilization in California, namely, coal production in an era of in
dustrialization based on steam power. 

Contra Costa County, located in the eastern portion of the San 
Francisco Bay Area, recognized the need to increase landfill capacity for 
non-hazardous solid wastes because existing facilities will reach capac
ity in the early 1990s (Central Contra Costa County Sanitary District 
1985). Consequently, the East Contra Costa Sanitary Landfill was to be 
sited in the canyon lands of Stewartville Ridge located along the north 
side of Mt. Diablo about six miles south of Antioch (Figure 1). The pro
posed project encompassed 850 acres, of which 330 acres were to be 
filled with 71 million cubic yards over an anticipated 40 year period 

Mr. Mitchell is a doctoral candidate in the Department of Geography at the 
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filled with 71 million cubic yards over an anticipated 40 year period 
(Contra Costa County 1986). The site possessed four distinct advan
tages: (1) as an upland, a Dredge and Fill Permit under Section 404 of the 
Clean Water Act would not be required because it was located outside 
the jurisdiction of the US Army Corps of Engineers;* (2) proximity to a 
controlled access highway (SR 4) facilitated connections to the eastern, 
central, and western sections of the county; (3) the mouth of the canyon 
faced northeasterly, away from the residential sprawl of a growing 
Antioch; and (4) an existing landfill under the same ownership, albeit a 
much smaller facility, is located 0.5 miles north of the proposed site. 

The landfill site is flanked to the west, south, and east by park land, 
the Black Diamond Mines Regional Preserve, and to the northeast by 
Contra Loma.Reservoir. The Regional Preserve, which includes the 
abandoned townsites of Stewartville and Somersville, was created in 
1974 and owes its origin to nineteenth century coal mining. Currently, 
the park emphasizes open space activities such as hiking, picnicking and 
horseback riding upon a landscape that abounds with relicts from the 
old coal mining days .. Abandoned mines, railroads, townsites, and an 
old cemetery are among its attractions. The nearby Contra Lorna 
Reservoir provides a reserve drinking water supply for the Contra Costa 
Water District and is a regional park. 

The East Bay Regional Park District and the Contra Costa Water 
District were concerned that abandoned mine tunnels could underlie the 
proposed landfill, thus providing conduits for the movement of landfill. 
gases or leachates into the reservoir or into the park district's 
Underground Mining Museum, located about three quarters of a mile 
southwest of the proposed landfill (Contra Costa County 1987). The 
park district was especially concerned about tunnels resulting from coal 
production during the late 1890's. The underground workings at 
Somersville (near the museum) and Stewartville (closest to the landfill 
site) were of prime importance. The mines of Judsonville and 
Nortonville were too far away to affect the landfill site. 

The objectives of this study were therefore to reconstruct the posi
tions of the mine workings relative to the landfill's location and to recon
struct the economic and operating scenarios, with particular emphasis 
on the late 1890's. 

* Attempts by another landfill operator (Acme Fill Inc.) to expand an existing 
landfill in Martinez located in jurisdictional wetlands was denied by the US 
Army Corps of Engineers in 1984. The message to industry and local govern
ment was clear: no future landfills in wetlands. 
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Methodology 

The data base consisted of USGS quadrangles, California State 
Mining Bureau Mineralogist's Reports, Contra Costa County docu
ments, academic and trade journals, and field observations. Mine en
trance locations, the length and direction of slopes, shafts, adits, and 
gangways are described in detail in the State Mineralogist's Reports. 
These data were plotted on a series of scaled cross-sectional diagrams, 

and compared with the landfill's proposed location. The economic and 
operating scenarios were gleaned from the same sources with particular 
emphasis being placed on sources contemporaneous with the mining ac
tivity. 

Location of Workings 

Coal was originally discovered in this area by rancher William Israel 
in 1859 (Mining and Scientific Press 1876). The coal is part of the 800-foot 
thick Domengine Formation, composed of sandstone, slate, shale and 
coal. The Domengine was formed during the middle Eocene when the 
area was marked by marshlands and low lying topography (Contra 
Costa County 1986). The subsequent uplift of Mt. Diablo resulted in an 
outcrop of coal that is manifested as a gentle arc trending east-west 
across the northern reaches of Mt. Diablo. The dip ranges from 25° to 
32°, flattening towards the San Joaquin River to the north (Mineralogist 
1888; Mineralogist 1894). The topography today consists of steep up
lands covered with annual grasses with chaparral and oak woodland on 
north facing slopes. The area is also the northern limit of the Coulter 
Pine (Waters 1978). 

The coal is sub-bituminous (lignite) and occurs in four distinct layers, 
known as the Clark, Little, Belshaw, and Black Diamond veins, that are 
stratigraphically 400 feet apart from top to bottom. (Although techni
cally the term "vein" applies to metallic ores and not sedimentary de
posits, "vein" rather than "seam" is customarily applied to the deposits 
on Mt. Diablo.) The uppermost (Clark) and the lowermost (Black 
Diamond) veins, typically three to five feet thick (excluding bone), con
stituted the primary commercial beds. The intervening seams were of 
variable thickness, and mined occasionally (Contra Costa County 1986; 
Mineralogist 1920). 

The proposed landfill site is on the north side of Stewartville Ridge 
approximately 0.65 miles from the Somersville mines (Mineralogist 
1888). The Clark vein (uppermost) intersects the southern border of the 
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landfill at an elevation of roughly 250 feet, about 600 feet below the sur
face. 

Somersville Complex. Mining began in the early and middle 1860's by 
the Eureka, Manhattan, Union, Independent, and Pittsburg mining com
panies (Figure 2). In general, the mines had 30" entrance slopes that 
trended southward (away from the landfill site) until the targeted coal 
vein was struck. Subsequently a counterslope following the seam's dip 
was extended both up and down dip. The latter was towards the land
fill. Water infiltration in the mines, a problem below about 350 feet ele
vation, and the inability to provide adequate ventilation, limited mining 
depths to about 335 to 325 feet elevation. 

The Independent Mine was the only exception. The Clark vein was 
accessed by means of a 710 foot shaft which placed the bottom at eleva
tion 9 feet. The lower 24 feet constituted a sump for drainage purposes. 
An adit (near horizontal tunnel) was then driven 420 feet south until 
striking the Clark vein. Extractions proceeded updip because water in
filtration, which the Mineralogist described as being "a large stream", 
inhibited operations at lower depths (Mineralogist 1888). The pumping 
costs, coupled with the 710-foot lift to the surface, prevented profitable 
operations. 

The Mineralogist ridiculed the Independent Mine's situation, stating 
that simple measurements and computations "would have served them 
well" because the locations of outcrops and dip angles were already 
known (Mineralogist 1888). The company went bankrupt, and by 1873 
was controlled by the Pittsburg Mine Company which also bought out 
the Eureka, Manhattan, and Union Mines, and by 1876 was the domi
nant operator in Somersville (Figure 3) (Contra Costa County 1873). 

The Pittsburg Mine consisted of workings stemming from the 
Pittsburg Slope, Rankin Shaft, Davis Slope, and the Little Slope (Figure 
2). Based on examination of the State Mineralogist Reports, the eastern 
portion of Pittsburg's property was worked from gangways emanating 
from the Pittsburg Slope/Rankin Shaft complex. Other entrances, both 
from Pittsburg's original property and its acquisitions, which accessed 
workings located either in the western and/ or central portions of the 
property are of no concern to this study, because they were directed 
away from the proposed landfill. 

The Pittsburg/Rankin gangways extended laterally into the eastern 
portions of the Pittsburg Company's land. The Mineralogist stated that 
the first gangway ran "both ways on the bed [Clark vein] through the 
property". The report also noted that this uppermost gangway crossed 
a fault with a 15�foot upthrow 900 feet east of its origin, and then pro-
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Figure 3 

ceeded until it encountered another fault with an upthrow of "not less 
than 300 feet" (Figure 4) (Mineralogist 1888). The Mineralogist did not 
mention any further crossing of this fault on any of Pittsburg's gang
ways, nor any connection to the workings of the Central Mine, its neigh
bor immediately to the east (intermine connections were commonly 
reported). Subsequent Mineralogist Reports in 1890, 1893, 1894, and 
1896 made no mention of an eastern crossing of this 300-foot upthrow. 

The 600-foot deep Rankin Shaft was constructed between 1889 and 
1891 at a point 100 feet north of the Pittsburg Slope's hoisting works to 
access the Clark and Little veins from the south (Mineralogist 1893). 
Starting at the bottom at elevation 235 feet, a tunnel was driven 600 feet 
north to the Clark vein from which a gangway was driven 500 feet east 
(Figures 4 and 5) (Mineralogist 1896). Later in 1896, the Mineralogist 
said "though great amounts of coal have been mined from this bed in 
old workings above water level (elevation 350 feet) there exists a vast 
amount of coal yet to be obtained in the eastern portion of the property" 
(Mineralogist 1896). 

There are no direct statements indicating that diggings extended well 
into the company's eastern holdings (toward the landfill site) and the 
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available evidence suggests they did not. The Mineralogist indicated 
that work was mainly concentrated in the central and western portions 
of the property, and that some of the workings mined the deeper Black 
Diamond vein (Mineralogist 1893; 1894; 1896). In 1893 it was stated that 
there were, for example, roughly 200 acres of untouched coal in the cen
tral and western parts of the claim (Mineralogist 1896). It should be 
noted that the 300-foot upthrow was located in the eastern part of the 
property and the "untouched coal" to the west could be accessed from 
existing workings secured by the company's previous acquisitions. It is 
most likely that there was no later expansion to the east. 

Stewartville Complex. Mining at Stewartville largely focussed on the 
holdings of the Central Mining Company, which operated from 1867 to 
1898 (Figure 3). The adjacent Cochrane and Star Mines were short lived 
shallow operations that were generally directed away from the landfill 
site (Figure 2) (Mineralogist 1893; 1894; 1896). The Central Mine initially 
worked the Black Diamond vein, but quickly abandoned it due to poor 
quality coal. An adit was subsequently driven 1030 feet north to the 
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Clark vein from a new south portal at Stewartville and gangways were 
then driven 375 feet west and 275 feet east (Figure 6). The adit was ex
tended through the ridge in 1870 (Mineralogist 1888). This new outlet 
shortened cartage by nearly two miles, and was used until a railroad 
spur was built from Judsonville in 1881 (Sullivan and Waters 1980). 

Meanwhile, the coal was worked updip 450 feet, whereas the total 
distance to the outcrop was stated at 700 feet (Mineralogist 1888). A 900 
foot slope was later extended down the dip of the Clark vein and by 
1894 "the entire coal was extracted" (Mineralogist 1894). A tunnel was 
driven 218 feet south from the bottom of the 900 foot slope to the Little 
vein, but was abandoned due to water infiltration (150 cu.ft./hr.) and 
poor ventilation. The Central Mine also opened a 1200-foot slope along 
the Black Diamond vein in the early 1890's, from which tunnels were ex
tended to work the Belshaw vein (Figure 6) (Mineralogist 1894). The 
Central Mine was worked heavily from "top to bottom" along all four 
veins, but lateral extensions were not reported beyond 375 feet east or 
west of the main adit. 

Ventilation problems in the lower workings were dealt with by 
means of driving four foot square ventilator shafts at 55° angles to the 
surface. A possible ventilator shaft was identified at the landfill site's 
southern border and subsequently confirmed by excavation (S and J 
Investments 1987). 

Production for the period 1867-1876 was never large at the Central 
Mine, especially when compared with some of the other mines (Table 1). 

Table 1. 
Total Production at Various Mines 1867-1876 

(tons) 

Central Mine 
Eureka Mine 
Pittsburg Mine 
Union Mine 

61,000 
93,000 

277,000 
225,000 

Data presented in the text does not include production used for 
on-site boilers which for the Somersville and Stewartville mines 
collectively averaged between 12,000 and 16,000 tons per year. 

(Mineralogist 1888) 
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In 1876 the Central Mine stopped work on a regular basis, but experi
enced spasmodic production for the next twenty-two years. Although 
about 1,000 tons per month were produced in 1889, the mine was re
ported as idle in 1890 (Mineralogist 1890a; 1890b). 

The Central Mine was in operation again in 1894, but production 
from it and the adjacent Star Mine (located about one mile southeast of 
Central) was reported at 3,000 tons per month (Mineralogist 1894). The 
workings were on the Belshaw and Black Diamond veins. The Central 
Mine finally closed in 1898 (Sullivan and Waters 1980). 

Operational Context: 1860-1902 

Mining commenced in the early 1860's and by the end of the decade 
supported towns such as Somersville and Stewartville. Industrial ex
pansion in nearby San Francisco prompted a demand for coal, the main 
energy source during the era of the steam engine. The Mt. Diablo coal, 
although poor in quality, was nonetheless accessible and close to mar
ket. Consequently, production throughout the Mt. Diablo district inten
sified during the 1860's and early 1870's, peaking in 1874, with an 
output of approximately 206,000 tons (Figure 7). Subsequently produc
tion dropped rapidly and never recovered to the levels of the early 
1870's. This decline of production resulted from the availability of high 
quality and relatively cheap imported coal and high mining costs due to 
water infiltration problems in the deeper workings. 

The availability of inexpensive high quality coal from abroad was 
due to the attractiveness of California wheat to foreign markets. 
Inbound ships could carry Welsh or Australian coal rather than a full or 
partial load of ballast and depart California fully loaded with wheat 
(Mining and Scientific Press 1876; 1891). Qualitative tests conducted in 
the 1870's by San Francisco's Spring Valley Water Company revealed 
that 100 pounds of Mt. Diablo coal provided between 23,600,000 anci 
26,333,000 foot pounds of energy whereas 100 pounds of coal from 
Wales, Australia or British Columbia ranged from 34,000,000 to 
40,000,000 foot pounds, per hundredweight. Even Washington coal, 
which averaged 29,000,000 foot pounds per hundredweight, was better 
than the local coal (Mineralogist 1888). 

Water infiltration became problematic in the Mt. Diablo mines below 
elevation 350 feet (Table 2) (Mineralogist 1894; 1920). Operators em
ployed pumps, but the costs incurred precluded profitable workings 
much below the watermark of 350 feet. The Pittsburg Mine (Rankin 
Shaft) and the Central Mine had their lowest profitable workings at ele
vations 235 feet and 340 feet respectively. Only the Independent Mine, 
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Table 2. 
Infiltration Rates (Selected Mines) 

(gals./ day) 

Davis Slope (elev. 590') 
Star Mine (elev. 340') 
Central Mine (elev. 340') 

3,590 
17,952 
26,928 

Infiltration rates for the Pittsburg Slope and the Rankin Shaft were 
not reported. The Mineralogist noted, however, that a 500 gallon 
tank and a steam powered hoist were used to drain the Rankin Shaft. 

(Mineralogist 1894; 1896) 

which went bankrupt, attempted to operate at elevations well below the 
water level, between elevations 9 feet to about 275 feet. 

When the watermark and sea level contours of the uppermost Clark 
vein were plotted relative to the position of the proposed landfill, it be
came clear that a major network of mine workings is not likely to be 
under the landfill site (Figure 8). Mineralogists' records place the lowest 
workings on the Central Mine at 340 feet whereas the Clark vein is at 
about sea level at the southern fringe of the landfill site. 

Although the Mt. Diablo Mining District from 1875 to 1902 was char
acterized by declining production, consolidation of land holdings, and 
intermittent operations, there were occasional rises in output (Figure 7). 
These increases often coincided with strikes in mines abroad or in 
Washington Territory. For example, labor problems in Australia and 
British Columbia during 1890 caused coal prices in San Francisco to rise 
over thirty per cent (Mining and Scientific Press 1891). 

The Mining and Scientific Press reported during the Spanish
American War in 1898 that the British declared coal contraband. 
Meanwhile, the U.S. Navy awarded contracts which fostered short-term 
investment in coal lands along the Pacific Coast (Mining and Scientific 
Press 1898). This situation probably influenced a short-lived production 
increase at the Pittsburg Mine around the turn of the century. 
Production from 1898 to its 1902 closure was 210,000 tons, the equivalent 
to about seventy per cent of the company's production at the height of 
the Mt. Diablo coal boom between 1872 and 1876. This surge was re
sponsible for an attempt to re-open the Independent Shaft, but the pro-
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ject was abandoned on account of heavy pumping costs (East Bay 
Regional Park District 1987). The consolidation of holdings, especially 
in Somersville, no doubt allowed the Pittsburg Mine to maximize 
economies of scale in deploying its capital assets. An effect of this situa
tion was the opening of the Davis Slope and the Rankin Shaft in the 
early 1890's and the abortive attempt to re-open the Independent Shaft 
in 1901. Despite these last minute attempts, the Pittsburg Company 
never fully returned to its peak operation level of the 1870's. The com
pany became the Mt. Diablo coal mining district's last survivor until it 
closed in 1902. An era had come to a close. 

Although the decline in coal mining was attributable to better quality 
imports and increased local production costs, a final factor in closing the 
Mt. Diablo mines was the development of oil produced in California. 
Oil priced at $1.40 per barrel could deliver the same amount of energy 
for $4.66 as a ton of coal priced at $7.50. The Mining and Scientific Press 
in 1900 concluded the yield of California oil would be "enormous in the 
not too distant future," a prediction that was indeed realized. 

Conclusion 

A network of underground mine tunnels did not underlie the pro
posed landfill site. Indeed, the only probably infringement of past min
ing activities on the site was the instance of old ventilation shafts along 
the southern portions of the proposed landfill, a situation that could be 
mitigated easily through the use of concrete plugs or restricting the ulti
mate fill elevation. This area was not mined because operations in the 
late 1800's were hindered by the high cost of extraction below elevation 
350 feet due to water infiltration and the difficulty of providing ade
quate ventilation. Meanwhile, the ability to import large quantities of 
higher quality coal both from abroad and from Washington nullified the 
only advantages of Mt. Diablo coal, proximity to market and lack of 
competition. Finally, the advent of oil as an energy source eliminated 
the market factors that had sustained operations during the Mt. Diablo 
District's later years. 

As for the proposed landfill, the County Board of Supervisors even
tually failed to approve the landuse entitlements due to a complex set of 
political circumstances which are well beyond the scope of this paper, 
but would provide fertile ground for a study on local government deci
sion making. However, the coal mining problem exemplifies how the 
geographical approach can be used to determine whether a past land
scape constitutes a significant impact on a present day endeavor. This 
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situation is important because since 1972 the California Environmental 
Quality Act (CEQA) has demanded that significant environmental im
pacts, associated with privately funded projects requiring a permit from 
a regulatory agency, be identified and mitigated to less than significant 
levels during the discretionary review process (Friends of Mammoth vs. 
Board of Supervisors of Mono County 1972; State of California 1986a; 
1986b). In this case, the locational reconstruction of past mining activi
ties and an examination of the economic, technological and physical fac
tors that promoted or constrained production found that the past 
landscape, though a legitimate concern, did not pose a significant envi
ronmental impact to the present day landfill proposal. 
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