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INTRODUCTION 

This report presents the results of our subsurface investigation and engineering analysis 

performed on the Bouma-Erickson-Toms (BET) property, part of the former Idaho-Maryland 

Mine holdings in Grass Valley, California. The owners of the property wish to split and sell 

the property; however, potential buyers have expressed concern over the potential for the . 

presence of hazardous levels of heavy metals and cyanide in the areas previously used as 

tailings ponds. Vector Engineering, Inc., (Vector) was hired by the owners to sample and 

analyze the site soils for the constituents of concern, to provide conclusions regarding the 

potential for release of contaminants, and to provide recommendations for further work or 

closure, as appropriate. Our scope of services was limited to evaluation of potential 

contamination associated with the previous mining activities only, and did not include 

evaluation of any other potential sources of contamination which might affect this property. 

EXECUTWE SUMMARY 

Field work consisting of 19 test pits provided a thorough view of the tailings materials 

present on the BET property. Laboratory analysis of 30 discreet samples provided an 

assessment of the metals concentrations both in the tailings materials and in the native soil 

and bedrock. Based on our field sampling and on the laboratory analyses, we believe that 

the bulk of the tailings materials pose no threat of release of hazardous materials. One 

sample at a depth of over 16 feet deep (SA 6.17) had total arsenic present at a level above its 

TILC, but no soluble arsenic when analyzed by the WET procedure. It is our opinion that · 

this one sample represents an isolated h~dous material which, because of its insoluble 

nature, limited extent, and considerable depth, is unlikely to pose a threat. 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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Contamination Assessment 
Bouma-Erickson-Toms Property 

SITE DESCRIPTION AND HISTORY 

Site Identification 

November 1993 

The BET property occupies a portion of Section 26, T16N, R8E, Mount Diablo 

Baseline & Meridian and consists of 12 legal parcels comprising 124 acres. The property is 

approximately bounded by East Bennett Street (also shown on maps as Union Hill Road) on 

the south, Centennial Drive and an un-named unimproved road on the east, Idaho Maryland 

Road on the north, and the Grass Valley township line on the west. The property is zoned 

M-1, for light industrial uses, and is surrounded to the east, west, and north by similar 

zones. Plate 1 shows the site's location in relation to Grass Valley and nearby developments. 

An assessors parcel map, showing the 12 parcels included in the BET holdings is presented 

on Plate 2. Historical records and air photos indicate that of the 12 parcels comprising the 

BET property, only APN 09-550-17, which contains approximately 50 acres, was used for 

the deposition of tailings from the former mining activities. Our field investigation was 

concentrated in these tailings areas; the description of the environmental setting and past uses 

of the property includes all 12 parcels. 

Past and Cu"ent Site Activities 

Assessors Parcel Number (APN) 09-550-17 is the large interior parcel that contains 

the historic tailings areas. It currently is vacant land, except for the northeastern comer, 

which is occupied by Hap Warneke Mill, a lumber milling operation. This operation utilizes 

structures shown on historical maps and photos of the mine site, and uses the northern 

boundary of this parcel as a parking area for large equipment. The remainder of Parcel 17 is 

the subject of most of this report. Historical data available indicates that none of the 

remaining parcels were used for the deposition of tailings materials from the mine; thus the 

following parcels, though part of the BET holdings, were not included in our subsurface 

investigation. 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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APN 09-550-13 and -14 have been occupied by North Star Rock since 1979. This 

firm is actively mining the site for construction materials. Their access road traverses the 

northern portion of the former tailings area, generally following a branch of the former route 

of the Nevada County Narrow Gauge Railroad (NCNGRR). Historical maps and records 

indicate that these two parcels were part of the Morehouse Quartz Mine. The remains of 

some prospect pits and shafts are visible in the northern portion of these parcels. 

APN 09-550-19, -20, -23, and 09-220-14 are narrow strips of vacant land lying 

between Wolf Creek on the south and Idaho-Maryland Road on the north. Historical maps 

do not indicate any structures or mining activities on these parcels. 

APN 09-550-29 is a very small parcel of land east of Centennial Drive, which is 

currently paved and provides an entrance to two businesses. On historical maps this area is 

north of the cyanide plant and south of the main office building, and appears to have been 

part of the roadway or yard. 

APN 09-560-02, and -08 are vacant land lying to the south of and uphill from the 

main tailings area, and are bordered on the north by a line through the center of Section 26. 

APN 09-560-05 and -10 lie directly to the south of these parcels. They are bounded on the 

north by the former path of the NCNGRR and on the south by Bennett Street. All four of 

these parcels are currently vacant land. Historical maps show several prospect pits on -02 

and -08. The South Idaho Shaft was present in the southeast corner of -08. Several 

buildings are noted on -05 on historical maps, but their nature is not apparent. No structures 

or evidence of mining activity was noted on -10. 

History of the Idaho-Maryland Mine 

Plate 3 is a topographic map of the site, with current property boundaries 

superimposed. Historical photos and topographic maps define the locations of the two 

tailings areas fairly accurately; we have designated these as Area A and Area B. Area A 

covers the newer, cyanide-treated tailings, while Area B covers the older mercury-treated 

tailings area, parts of which have been reworked or removed. Both of these areas are shown 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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on Plate 3. Plate 4 is a copy of a historical photograph of the main operating area at the 

Idaho-Maryland Mine. This photo shows the locations of the main shaft, both mills and the 

tailings disposal areas. 

According to historical records, the Idaho gold claim was patented in 1863. 

Exploration took place over the following 4 years, but actual mining did not start until 1867 

under the ownership of the Idaho Quartz Mining Company. The main Idaho shaft was 

located near Wolf Creek on a parcel to the east of the BET property. In 1893 the Maryland 

mine purchased the Idaho workings, forming the Idaho-Maryland Mining Company which 

was active until about 1900. In 1915 the Idaho-Maryland, the Union Hill, the Brunswick, 

!-!'I and several smaller mines were consolidated, and the Idaho-Maryland mine was reactivated. 

,..., 

These mines operated underground, using blasting to looseri rock which was then trammed 

and hoisted to the surface for transportation to the mill for processing. 

A twenty-stamp mill was erected near the main Idaho shaft shortly before 1920; this 

is the first reference to any milling and tailings production at the Idaho-Maryland site. Rock 

was crushed in the stamp mill and treated with mercury to recover the gold. The resulting 

gold-mercury amalgam was squeezed to recover as much free mercury as possible, and the 

gold concentrate was treated in a retort furnace to produce "pure" gold. The remaining 

slurry of treated waste sand was deposited in a north-draining gully along the eastern portion 

of Parcel 17 (Areas Bl-B3 on Plate 3). Historical records indicate that from 1868 to 1926 

about 106,000 tons of ore from the Idaho-Maryland were processed. 

In 1936 a new ball mill was erected near the Idaho shaft. Rock was crushed in the 

ball mill and treated with cyanide to recover the gold. Most of the cyanide was recovered in 

a "scrubber" system and was reused. The gold concentrate was treated to produce "pure" 

gold and the slurry of treated waste sand was deposited in a pond downslope and to the west 

of the older waste pond (Area A on Plate 3). Tailings from the older pond were also hauled 

and/or pumped into the new mill and treated to obtain a greater recovery than was possible 

with the old mercury treatment. These reprocessed tailings were also placed in the new 

pond. Historical records indicate that from 1926 through 1942 about 1 million tons of ore 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916} 272-2448 
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from the Idaho-Maryland were processed, much of it through the ball mill and cyanide plant. 

The cyanide-treated waste sands, or tailings; were placed in an unlined pond with 

waste rock berms adjacent to Wolf Creek in the northeastern portion of Parcel 17. These 

berms ranged from 10 to 20 feet high, and the areal extent of the impounded tailings is 

estimated to be on the order of 575,000 square feet. A very rough estimate of 200,000 cubic 

yards of materials were originally deposited in the old mercury-treated tailings pond, most of 

which was then reprocessed and added to the younger pond. The pond was periodically 

breached and allowed to flow into Wolf Creek, so the total volume of milled tailings was 

greater than our estimate of the amount in storage. According to a former employee of the 

mine, State inspectors were on hand during the periodic breaching to inspect the waters of 

Wolf Creek. The quantity and fate of the material which was allowed to enter Wolf Creek is 

unknown. 

The main Idaho shaft, both ball mills, the mercury plant and the cyanide plant were 

,.., located to the east of the current BET property (Plate 4), on sites now occupied by industrial 

and office buildings. Mining and processing continued until World War II, when the War 

Act closed the majority of the mines in the area. Although the mine reopened briefly after 

the war, it was never successful and closed permanently in 1956. Following its closure in 

1956, the Idaho-Maryland property was sold. William Ghidotti purchased the area formerly 

used for tailings disposal, along with the lands extending south to Union Hill Road. This 

property is currently owned by Mary Bouma, Ericka Erickson, and William Toms, who 

inherited it from Marion Ghidotti, William,s widow. 

,.., 

,.., 

,.., 
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From August 1988 through April 1989, the property owners leased a 5.28 acre 

portion of the more easterly tailings disposal area to Argo Associates. Argo excavated 

7756.2 tons of tailings materials from this area and shipped them to Homestake Mining 

Company near Clear Lake. The tailings were run through the process mill there to extract 

more gold than was possible using the crude methods of the late 1800s and early 1900s. 

ENVIRONMENTAL SETIING 

Topography of Site and Sum,unding Areas 

The site is divided into quadrants by northwesterly and northerly trending ridges. 

Parcel 17 occupies the northeast and northwest quadrants, which slope gently to the north. 

Old maps indicate that several small north-draining gullies once dissected this area, but much 

of the original topography has been changed by the deposition and subsequent removal of 

mill tailings. A northerly trending ridge separates the northeast and northwest quadrants. A 

drainage ditch at the base of the ridge appears to channel water to the northwest. Centennial 

Drive, bordering the northeast quadrant, is at grade with the site adjacent to Hap Wameke's 

Mill, rising to about 20 feet above the site where Centennial intersects Whispering Pines 

Road. An east-west trending 20 foot high waste rock berm retains the former cyanide 

tailings on the northwestern quadrant of the site. Several 5 to 10 foot high earth berms are 

present in the northeastern quadrant, and appear to channel· site drainage to the northwest. 

Geology and Soils 

The subject property is situated within the boundaries of the Sierra Nevada 

geomorphic province, in an area characterized by metamorphosed sedimentary, volcanic, and 

intrusive rock. The geologic map included in the Mineral Lands Classification of Western 

Nevada County shows that the western portion of Parcel 17 is underlain by pre-Tertiary 

serpentinized ultramafic rocks (serpentinite), while the eastern half is underlain by plutonic 

rocks, primarily gabbro, of Jurassic age. Northwest-striking quartz veins were common 

along fractures in the gabbro and serpentine. These veins contained traces of pyrite, galena, 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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chalcopyrite, arsenopyrite, and sphalerite as well as gold. No active faults are mapped 

within any of the BET property. 

Based on the Soils Map of Nevada County, prepared by the USDA Soil Conservation 

Service, the northwest and south central portions of Parcel 17 are covered by Rock outcrop­

Dubakella complex, composed of about 40 % ultrabasic rock outcrop and 50 % Dubakella 

gravelly loam. These soils are shallow and well-drained, with low permeability, high shrink­

swell and runoff potential, and a pH of 5.6 to 7.3. The northeast quadrant is mapped as 

Placer Remains, waste rock and tailings. The underlying native soil is probably Sites loam 

or Sites very stony loam. 

Hydrology and Hydrogeology 

The Grass Valley area receives approximately 55 inches of precipitation yearly. Of 

this amount, about 90 percent occurs as rain from November through April. Runoff and 

l""l shallow subsurface flow in the southern half of the site is to the south. Runoff in the 

northern half of the site is channeled to the western tailings area. Concrete overflow towers 

and riveted cast iron pipes installed in the tailings area during the mining era allow surface 

water to enter Wolf Creek. Some water infiltrates through the tailings sands into fractures in 

the underlying bedrock. Release of harmful levels of heavy metals or cyanide to Wolf Creek 

has not been studied. The berm at the northern end of the tailings area appears to separate 

the tailings area from the 500 year flood plain. The Federal Emergency Management 

Agency flood plain map for this area also indicates that a portion of the tailings area is in 

Zone C, with a minimal potential for flooding. 

l""l 

There is evidence of seasonal pooling of surface water in the central portion of the 

northeast quadrant. Cattails and reedy vegetation present in this area suggest that the soils 

are wet for long periods of time. Some of the pooled water may be seeping in from the east, 

where a former log pond is situated. This log pond partially fills with precipitation and 

runoff each winter, and air photos indicate a definite stream of water flowing from the log 

pond across the northeastern quadrant and into the northwestern tailings area. 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
-7-



,..., 

Contamination Assessment 
Bouma-Erickson-Toms Property 

November 1993 

Well logs from nearby single family domestic wells located east and southeast of the 

site indicate that ground water is present at elevations from 2400 to 2500 feet above sea level 

in fractured bedrock. These elevations are approximately 100 feet below the ground surface 

of the tailings impoundment area. The underground workings of the Idaho-Maryland Mine 

form an intricate network under the site and the surrounding area, and water is known to be 

present in the workings at an elevation of approximately 2500 feet above sea level. It is 

believed that the wells in the. area encounter water located in fracture systems of the bedrock, 

and that the water levels in the wells may correlate with water levels encountered in the mine 

workings. No studies have been made in the area to verify interconnections between surface 

and subsurface water, or whether water levels in the wells of the area can be correlated. 

Sampling of the water present in the mine workings at the New Brunswick Shaft and from 

two discharges near the Idaho Shaft have shown that these waters do not have metals at 

levels above their Maximum Contaminant Levels (MCL's) for drinking water, with the 

exception of iron, manganese, and arsenic. Most of the wells in the area were drilled within 

the past 10 years and have met drinking water standards. 

SAMPUNG ACTIVITIES AND REQUIREMENTS 

Previous lnvesti.gations 

Anderson Geotechnical (now Anderson Consulting Group) performed a limited site 

investigation for a potential purchaser of the property in August 1989. We believe their 

investigation was a "fatal flaw" study, and that they sampled a limited number of locations in 

the northeastern portion of Parcel 17 that appeared to have the greatest potential for 

hazardous concentrations of heavy metals, based on surface appearance. No report was 

issued, but the property owners obtained a copy of an air photo with the sampling locations 

indicated on it, as well as copies of the analytical results. Anderson's sampling and analysis 

program revealed traces of cyanide and total concentrations of six heavy metals that ranged 

from 6 to 139 times their Soluble Threshold Concentration Limits (STLC). Their sampling 

locations are shown on Plate 6, and copies of their analytical results are included in the 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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Appendix A at the end of our report. 

November 1993 

In June through August of 1990, Vector performed further investigation of the site in 

order to provide better definition of the extent of soils that contain potentially haz.ardous 

levels of heavy metals. Drilling and core sampling took place along the axis of the 

northwestern tailings impoundment mapped from recent and historic photos. Backhoe test pits 

were excavated more or less along the axis of the northeastern tailings area, near the area 

previously sampled by Anderson Geotechnical. The test pits, with total depths ranging 

between 6 and 12 feet, did not encounter any water. Selected soil samples were analyzed 

for total concentrations of the 17 CAM metals. No analyses for cyanide were performed. 

Sampling locations are shown on Plates 5 and 6, and copies of the analyses are included in 

Appendix B. The following table summarizes the results from previous sampling events. 

Vector Engineering, Inc. • 12438 Loma Rica Drive, Suite C • Grass Valley, CA (916) 272-2448 
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TABLE 1 
SUMMARY OF ANALYTICAL RESULTS, TOTAL METALS CONCENTRATIONS 

(FROM ANDERSON AND FROM EARLIER VECTOR WORK) 

Sample/Analyte As 

HS 1 @4.5' ND1 

HS2A@6' 292 

HS2B@ll.5' ND 

HS3@10' ND 

AG Comp. Ppt. 40.6 

AG2A-2B 132 

AG4B 254 

AG5A-5B 128 

AG 3A-3B/1A·1B 88 

DHl@S.5' 

DH 2@ 1S' 

DH3@6' 

DH4@4' 

DH4@11' 

TfLC 

Notes: 1. 

16 

12 

20 

ND 

33 

soo 

ND = Non Detectable 
All values in mg/kg 
NA = Not Applicable 

Cr 

2182 

349 

383 

119 

15.S 

387 

166 

166 

149 

40 

261 

38 

18 

110 

2500 

Cu Hg Ni Pb 

47 ND 144 ND 

69 3.8 281 115 

83 ND 222 ND 

170 ND 193 ND 

140 2.9 169 162 

158 2.35 324 91 

1430 7:1.5 414 696 

639 3.85 302 364 

294 S.9 232 342 

14 ND 26 14 

63 ND 205 ND 

51 ND 49 24 

48 ND 23 ND 

86 ND 269 1S 

2500 20 2000 1000 

CN 

NA3 

NA 

NA 

NA 

1.07 

2.01 

0.17 

0.45 

2.2 

NA 

NA 

NA 

NA 

NA 

NA 

2. 
3. 
4. HS and DH samples obtained by Vector Engineering, AG samples by Anderson Geotechnical. 

Comp. Ppt. is a composite of the white precipitate found on the surface in the area of their study, 
exact locations unknown. Depths of Anderson's samples are also unknown. 
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Idaho Maryland Headframe Under Construction in 1919 

– Golden Gate in background 

Emperor Gold Photo Collection 
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Idaho Maryland Headframe Under Construction in 1919 

Emperor Gold Photo Collection 
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Idaho Maryland Headframe  

Emperor Gold Photo Collection 
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Idaho Maryland Mine  

Searls Historical Library PIC 6‐Ful 75 
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1919_03_26 – The Sacramento Bee 
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1922_02_22 – The Sacramento Bee 

 




