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1.0 INTRODUCTION

The Source Group, Inc. (SGI) has conducted a characterization of conditions at the former Mount
Diablo Mercury Mine in Contra Costa County, California (the Site, Figure 1-1) on behalf of Sunoco
Inc. (Sunoco). This characterization was conducted in order to satisfy, in part, the requirements of
the California Regional Water Quality Control Board (CRWQCB) in their Revised Technical
Reporting Order R5-2009-0869 (Rev. Order) of December 30, 2009.

This Characterization Report (Report) provides details (including the results) of the work conducted
by SGI on behalf of Sunoco that included a comprehensive review of existing site data and
conditions, field surveys, and two surface water sampling events across the Mine Site and the
Dunn Creek drainage.

The Report presents a complete discussion of current site conditions, field sampling and analyses,
a discussion of data gaps and future work, and is organized into the following sections:

e Section2.0  Site Background,;

e Section 3.0 Field Investigation and Sampling;

e Section4.0 Investigation Results;

e Section5.0 Investigation Summary and Conclusions; and

e Section 6.0 Data Gaps and Future Work.

A list of references is provided in Section 7.0.
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2.0 SITE BACKGROUND

2.1 Location and Current Use

The former Mount Diablo Mercury Mine (Mine or Site) is located in an unincorporated area of
Contra Costa County, California at the northeastern base of Mount Diablo. The Mine and the
historic working areas of the Mine are generally described as the 80 acres of land on the southwest
guadrant of the intersection of Marsh Creek Road and Morgan Territory Road as shown on Figure
1-1. The Mine is adjoined to the south and west by lands of Mount Diablo State Park and to the
north and east by Marsh Creek Road and Morgan Territory Road.

We understand the Mine has been closed since around 1969. Most assay and process equipment
have been removed from the Site. The Site still retains some abandoned wood structures that
were part of the facility operations (Figure 2-1, aerial photograph of Mine). The Site is situated at
an elevation of approximately 700 to 1100 feet above mean sea level (msl). Currently the property
is used by Site owners Jack & Carolyn Wessman and their lessees for residential purposes and
cattle ranching.

2.2 Ownership and Operational History

The first shaft on what became the Mount Diablo Mine Site was sunk by a Mr. Welch in about
1863. Mr. Welch encountered ore at 37 feet below ground where “both cinnabar and native
mercury could be obtained by panning the soil removed”. After a short period of commercial
production between 1875 and 1877, the Mine was relatively idle until 1930 when Mr. Vic Blomberg
organized the Mt. Diablo Quicksilver Co., Ltd. (Mt. Diablo Quicksilver), which operated the Mine
between 1930 until 1936 producing an estimated 739 flasks of mercury. Mt. Diablo Quicksilver
then leased the property to the Bradley Mining Company (Bradley) from 1936 to 1951, during
which time Bradley conducted surface and underground mining and produced over 10,000 flasks
of mercury. At the end of Bradley’'s operations, the underground mine workings consisted of four
levels in a steeply dipping shear zone. The Bradley workings were accessed by a main shaft and
had a drain or “adit” tunnel that exited to the surface on the 165 foot level (the 165 foot Adit;
Pampeyan, 1963).

The Bradley Mining Company operated the Mine for a period of fifteen years generating a total of
78,188 cubic yards of milled tailings and 24,815 cubic yards of waste rock from the mine tunnels
(Ross 1958). The material generated by Bradley Mining Company represents 97.3 percent of all
material generated as documented in the attached Table 2-1. In addition to the materials
generated from the Mercury Mine, Bradley Mining Company also operated a rock quarry to the
west of the Mine. Waste rock generated from the Quarry operation is reported to have been
placed in the Area called the “Waste Dump” on maps produced by the California Division of Mines
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and Geology (Pampeyan, 1963). As a result of the mining and milling conducted by the Bradley
Mining Company, records indicate that all or nearly all of the currently existing waste and tailings
piles at the Mine can be attributed to generation by the Bradley Mining company as their
configuration matches the mapped site conditions as documented by Site mapping conducted in
1953 by the California Division of Mines and Geology (Pampeyan, 1963). Figure 2-2 provides a
map depicting the locations of the tailings and waste rock piles on the site as generated by the
Bradley Mining Company. Field confirmed locations of Mercury mine tailings and waste rock are
depicted in blue hatched outline and can be readily discerned as bare looking areas on the aerial
photographs. The waste dump that received Quarry waste rock is north (northern waste dump)
and is circled in a dashed green outline. The northern waste dump area is physically different from
the other Bradley waste areas as it has an extensive tree cover as can be seen on Figure 2-2.

Following the period of extensive Bradley Mining Company operations, Mt. Diablo Quicksilver next
leased the Mine to Ronnie B. Smith and partners (Smith, et al.) in 1951. Using surface (open pit)
mining methods, Smith, et. al. produced an estimated 125 flasks of mercury in a rotary furnace. In
1953, the United States Defense Minerals Exploration Agency (DMEA) granted Smith, et al. a loan
to explore the deeper parts of the shear zone. With DMEA’s grant money, and under the DMEA’s
supervision, Smith, et. al. constructed a 300-foot-deep shaft (historically referred to as the DMEA
Shaft) during the period from August 15, 1953 to January 16, 1954. After completing the DMEA
Shaft, Smith, et. al. turned southeast with a 77-foot-long crosscut in dry shale, in the direction of the
shear zone mined by Bradley. At the surface, Smith, et. al. constructed dump tracks to the north
and across the road (away from the pre-existing Bradley waste piles at the southeast portion of the
Site) to an “unlimited location” (Schuette, 1954), presumably on the north facing slope in the Dunn
Creek Watershed, where a large waste rock dump is located, as mapped by Pampeyan (1963).
Smith, et. al. assigned their lease and DMEA contract to J. L. Jonas and J. E. Johnson in January
1954. Jonas and Johnson extended the lateral drift to 120 feet, but stopped after encountering
water and gas. The DMEA Shaft and workings flooded on February 18, 1954 and, subsequently,
Jonas and Johnson abandoned the project.

Cordero Mining Company (Cordero) acquired a lease for the Mine Site from Mt. Diablo Quicksilver
dated November 1, 1954 and in January 1955 began reconditioning the DMEA Shaft. Cordero
replaced failed lagging, mucked out and dewatered the DMEA Shaft bypassing the Jonas and
Johnson lateral tunnel, and drove a series of crosscut and drift tunnels a total of 790 feet from the
DMEA Shaft to the shear zone. Intense rain storms during December 1955 increased the normal
flow of mine water beyond pumping capacity and resulted in re-flooding of the DMEA/Cordero mine
workings (Pampeyan and Sheahan, 1957), at which point Cordero suspended operations. The
total period of active mining operations by Cordero at the Mine are documented to be just
12 months.

Following the work by Cordero, the Mine remained idle until March 1956, when the Cordero lease
was transferred to Nevada Scheelite, Inc., which began dewatering with a 500 gallon per minute
(gpm) pump. Nevada Scheelite apparently operated an unidentified portion of the Mine Site from
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1956 to 1958. Downstream ranchers objected to Nevada Scheelite’s discharge of acid mine
waters to the creek and the operation was suspended. Nevada Scheelite relinquished its lease
after developing an unknown tonnage of ore from the open pit. The disposition of materials
generated by Nevada Scheelite is not documented, but can be inferred based on site surveys to
either supplement or slightly expand tailings and waste rock piles created by Bradley Mining
Company.

In June 1958, a State Water Pollution Control Board (WPCB) inspection report states the Mine was
leased to John E. Johnson and that he was operating it, but he apparently died later that year and
the Mine again ceased operation. Subsequent operations on an unidentified portion of the Mine
Site were conducted by Welty and Randall Mining Co. from approximately 1965 to 1969. They
apparently re-worked mine tailings at the Mine Site, under a lease from Victoria Resources
Company (Victoria Resources), which purchased the Mine from Mt. Diablo Quicksilver in May
1962. On or about December 9, 1969, Guadalupe Mining Co. (Guadalupe) purchased the Mine
from Victoria Resources. It is unclear whether any operations were conducted by Guadalupe. In
June 1974, the current owners, Jack and Carolyn Wessman and the Wessman Family Trust
purchased the Mine Site from Guadalupe. In 1977, the Wessmans sold the portion of the Mine
Site containing the settlement pond to Ellen and Frank Meyer, but subsequently repurchased it in
1989.

2.3 Cordero Work Areas

The Cordero lease area within the Mine Site is graphically presented on Figure 2-2 (Aerial
Photograph) and on Figure 2-3 which is overlain on the map of mining produced by the California
Division of Mines and Geology (CDMG) in 1963. The lease area excludes a significant portion of
the easterly areas of Bradley Mining Company’s exposed waste rock, the spring outflow area
emanating from the 165 Level Adit from which Bradley operated and the current waste and
settlement pond below the Mine adjacent to Morgan Territory Road.

Cordero conducted its underground mining efforts from the pre-existing DMEA Shaft (Pampeyan
and Sheahan, 1957). The area of this shaft and the interpreted potential surface work area (no
surface mining was conducted, however) is highlighted on Figure 2-3. Additional documentation
indicates that Cordero conducted water handling and treatment operations extending from the
DMEA Shaft to a location 1,350 feet to the west within the lease area (Sheahan, 1956 and WPCB,
1955a).

The areas depicted on Figure 2-3 showing the DMEA Shaft and the waste rock dump area, and the
water disposal area west of the DMEA Shaft, are the only documented potential Cordero work
areas and represent the extent of known operations by Cordero.
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2.4 Cordero Mining Activity

Cordero mining activity consisted of repairing lagging, and mucking out and de-watering of the
existing DMEA Shatft, beginning in January 1955, followed by driving a new crosscut and drifts from
the DMEA Shaft on the 360 foot level (360 Level). Cordero’s workings totaled 790 feet and
extended south from the existing DMEA Shaft (Pampeyan and Sheahan, 1957).

The DMEA/Cordero tunnel system was mapped by investigators for the DMEA as documented in
the Report of Examination by Field Team Region I, Final Report, and dated January 30, 1957
(Pampeyan and Sheahan, 1957). Figure 2-4 depicts the Cordero mine tunnels in plan view and
their relationship to the DMEA Shaft and the originally flooded DMEA crosscut that was abandoned
by Jonas and Johnson. Figure 2-5 shows the same plan view of the Cordero tunnel system and
includes the Plan view of the entire pre-Cordero tunnel system located to the south. A cross
section produced by the DMEA demonstrates the pre-Cordero tunnel system as presented on
Figure 2-6. The Cordero tunnels were advanced at the 360 Level, below the extensive Bradley
underground mine workings depicted on Figure 2-6, but were ultimately connected to the bottom of
Bradley’s Main Winze shaft via a 15 foot raise (Sheahan, 1956). The Figure 2-7 plan view outlines
of the pre-Cordero and the Cordero workings are transposed on a current aerial photograph for
perspective with the current condition of the Mine.

24.1 Cordero Materials Disposition

The tunnels advanced by Cordero on the 360 Level totaled 790 feet as documented by Pampeyan
and Sheahan (1957). The total volume of waste rock generated by Cordero during its 12 months
of operation is calculated using a 20-percent (%) bulking factor to be approximately 1,228 cubic
yards (Table 2-1). Near the end of Cordero’s operational period, Cordero encountered small zones
of low- grade ore. Cordero stockpiled that ore for sampling and assay. The DMEA field team
inspected the Mine and sampled the Cordero ore stockpile. The total ore generated by Cordero
was estimated to be between 100 to 200 tons of ore with a grade of 3 to 10 pounds of mercury per
ton (Pampeyan and Sheahan, 1957). This tonnage of ore translates to approximately 50 to 100
cubic yards of ore material.

The calculated total ore and waste rock generated by all documented mining activities prior to and
including Cordero is calculated to be approximately 105,848 cubic yards as noted and referenced
on Table 2-1. Based on these material calculations, waste rock and ore generated by the Cordero
activities represents less than 1.2% of the estimated total volume of mined material at the entire
Mine Site.

The final disposition of the Cordero mined ore and waste rock was ascertained through a review of
“before and after” maps of the Mine created by Pampeyan for the CDMG in 1954 and 1963, and a
review of aerial photographs before and after the Cordero operational period. Pampeyan (1963)
prepared maps of the underground mine workings, waste rock dumps and general mine
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information. Figure 2-8 illustrates the proposed location of the DMEA Shaft. In 1956/57, following
mining by the DMEA and Cordero, Pampeyan updated this map as published in the document
“CDMG, Special Report 80, Plate 3" dated 1963. The updated map is shown as Figure 2-3. A
comparison of the maps shows the location of the DMEA Shaft and the addition of waste rock
adjacent to the DMEA Shaft that did not exist on the 1954 map as demonstrated on Figure 2-9.
The map clearly shows that material generated by DMEA and Smith, et al. during the sinking of the
DMEA Shaft was located immediately adjacent to the DMEA Shaft. Site inspections in 2008
confirmed that the pile of waste rock adjacent to the DMEA Shaft on the 1956 map no longer exists
(Figures 2-3 and 2-9). Based on interviews with the current property owner Jack Wessman, he
stated that he used the waste rock adjacent to the DMEA Shaft to re-fill the DMEA Shatft.

Additionally, the Pampeyan 1963 map depicts a large “waste dump” located to the north of the
DMEA Shatft (Figure 2-3). This waste rock dump is clearly seen in an aerial photograph from 1952,
indicating that it appeared active at that time as shown on Figure 2-10. Dump tracks were
extended north and across the road to an “unspecified location” (Schuette, 1954) by Smith, et al.,
presumably on the north-facing slope in the Dunn Creek Watershed where the large waste rock
dump is mapped by Pampeyan (1963). Review of an aerial photograph from 1957 (Figure 2-11)
also confirms the location of the large waste dump to the north of the DMEA Shatft, although the
clarity of this photograph does not allow determination of changes as compared to the 1952 photo.
The large waste dump north of the DMEA Shaft was inspected in 2008. The waste dump is on a
steep slope and contains approximately 1.3 acres of large blocks of rock 2 to 10 feet in diameter
that are now densely covered with vegetation. The condition of the waste dump in 2008 can be
seen on the aerial photo presented as Figure 2-2.

In summary, maps and aerial photos combined with anecdotal information from the current
property owner indicate that material generated by Cordero in 1955 was hoisted out of the DMEA
Shaft and placed adjacent to the Shaft in a waste pile that has subsequently been placed back into
the Shaft. Additionally, most or all of any remaining waste rock, if any, generated by Cordero was
likely disposed of in the large waste rock dump located immediately north of the DMEA Shatft via
the rail tracks installed by Smith, et al. in 1954 expressly for this purpose (Schuette, 1954).

25 Previous Investigations

The potential for contamination of Marsh Creek has long been of concern, resulting in considerable
sampling of Marsh Creek, Dunn Creek, Horse Creek, pond effluent, etc., over the past 50+ years
(WPCB Document Log). Sampling events have been conducted by the following entities or
persons:

¢ CRWQCB and its predecessor, the WPCB, as part of inspection visits to the Mine that have
occurred since the late 1930's;

e J.L. lovenitti, Weiss Associates, and J. Wessman, as part of Mount Diablo Mine Surface
Impoundment Technical Report dated June 30, 1989; and

Mining Waste Characterization Rpt Final 8-2-10.doc 2'5 The SOU rCe G I’OU p, I n C.



Characterization Report
Mount Diablo Mercury Mine, Contra Costa County, California August 2, 2010

e Prof.Darell G. Slotton, U.C. Davis, as part of the Marsh Creek Watershed Mercury
Assessment Project conducted in March 1996, July 1997, and June 1998.

These previous investigations are summarized in the following sections.

2.5.1 State Water Pollution Control Board / California Regional Water Quality Control
Board Investigations

Since the late 1930’s, the CRWQCB and its predecessor, the WPCB, conducted inspection visits
to the Mine. During these inspections, surface water grab samples were collected under varying
conditions (ranging from high runoff periods, to periods of little or no runoff). The surface water
samples were collected from the following sampling locations:

e Dunn Creek (at various locations);

e Horse Creek (upstream of pond outlet);

e Perkins Creek (above the confluence with Marsh Creek);
e Curry Creek (above the confluence with Marsh Creek);
e Marsh Creek (at various locations);

e Drainage from Mine/Tailings on Wessman Property;

¢ Drainage from ponded area, north of tailings;

e Springs on State Park Land,;

o Alkali Spring below and east of pond/dam;

e Mine pond;

e Zuur well;

e Prison Farm well; and

e Marsh Creek Springs Resort well.

These samples were analyzed for general water quality parameters and metals. A summary of
these water sample results has been compiled into an Excel table format and is included as
Appendix A.

2.5.2 J.L. lovenitti, Weiss Associates, and J. Wessman Mount Diablo Mine Surface
Impoundment Technical Report

In 1989, a technical report was prepared as part of the application to qualify for an exemption
authorized by the Amendment to the Toxic Pits Cleanup Act of 1984 (lovenitti, 1989). This
investigation focused on characterizing the surface impoundment located at the Mine. This report
evaluated the geohydrochemical setting of the surface impoundment, the source of contaminants
in the surface impoundment, and waste control alternatives and preliminary cost estimates for
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these alternatives. This report characterized the contaminants in the surface impoundment based
on historical data. From 1953 through 1988, eleven water samples were collected from the surface
impoundment. The surface water samples were analyzed for general water quality parameters
and metals. The results indicated that the metals concentrations detected in the water within the
surface impoundment exceeded the primary drinking water standards. As summarized in the table
in Appendix A of this report, in April and May of 1989, nine surface water samples were collected
by J.L. lovenitti, a consulting geoscientist in Pleasant Hill, California. These surface water samples
were collected from Dunn Creek (various locations), Ore House Spring, the creek above the
Northern Pond, the Northern Pond, and the surface impoundment (two locations).

2.5.3 Prof. Darell G. Slotton, Marsh Creek Watershed Mercury Assessment Project

A three year study (1995, 1996, and 1997) of the Marsh Creek Watershed was conducted by
Contra Costa County to comprehensively determine the sources of mercury in the Marsh Creek
Watershed, both natural and anthropogenic. These studies were also used to document mercury
concentrations in indicator species, surface water, and sediment to evaluate mercury bioavailability
within the Marsh Creek Watershed. These studies were designed to characterize baseline
conditions of the Marsh Creek Watershed and to evaluate the relative effectiveness of potential
future remedial actions at the Mount Diablo Mine.

The results of the 1995 study are summarized in a March 1996 report titled “Marsh Creek
Watershed 1995 Mercury Assessment Project — Final Report” prepared by Darell G. Slotton,
Shaun M. Ayers, and John E. Reuter (Slotton, et. al, 1996). The 1995 study evaluated all aspects
of mercury loading within the Marsh Creek Watershed. As part of this Mercury Assessment
Project, sampling was conducted at the Mine area, including the Lower Pond, the spring on State
Park property, the spring emanating from the tailings pile, and other locations upstream in Dunn
Creek and downstream along Marsh Creek. The chemical results of the Slotton et. al. 1996 study
in the Mine area are summarized in Table 2-2.

The results of the 1996 study are summarized in a July 1997, report titled “Marsh Creek Watershed
Mercury Assessment Project — Second Year (1996) Baseline Data Report” prepared by Darell G.
Slotton, Shaun M. Ayers, and John E. Reuter (Slotton, et. al, 1997). In this second year of a three-
year baseline study, the 1996 study focused on evaluating mercury availability in indicator species
and sediment within stream sites and the Marsh Creek Reservoir. 175 individual and composite
samples of invertebrates, sediment, and young fish from 13 stream sites and the Marsh Creek
Reservoir were collected for this study (Slotton, et. al., 1997).

The results of the 1997 study are summarized in a June 1998 report titled “Marsh Creek
Watershed Mercury Assessment Project — Third Year (1997) Baseline Data Report with 3-Year
Review of Selected Data” prepared by Darell G. Slotton, Shaun M. Ayers, and John E. Reuter
(Slotton, et. al, 1998). In this final year of a three year baseline study, similar to the 1996 study, the
study focused on evaluating mercury availability in indicator species and sediments within stream
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sites and the Marsh Creek Reservoir. 137 individual and composite samples of invertebrates,
sediment, and young fish from 12 stream sites and the Marsh Creek Reservoir were collected for
this study (Slotton et. al., 1998).

Based on the results of the 3-year study and extensive sampling of the entire Marsh Creek
Watershed, the Slotton report concluded that the Mount Diablo Mercury Mine, and specifically the
exposed tailings and waste rock (Bradley Mining Company’s waste) above the existing pond was
the dominant source of mercury in the watershed. Sampling of Dunn Creek above the Lower
Ponds indicated minimal sourcing of mercury was occurring from the watershed immediately above
the Lower Pond.

2.6 Previous Remedial Actions

Since the operations of Cordero in 1955, multiple operators and property owners have been
involved in actions that have modified some of the physical features of the general Mine area.
Most notably, the current property owner, Jack Wessman, over the period of his ownership since
1974, has conducted work in an effort to minimize the impact of exposed mine waste material to
surface water runoff. This work has included earth moving at the Mine involving the importation of
a large quantity of fill material (reported by Jack Wessman to be on the order of 50,000 cubic
yards) and the movement and grading of this fill material around the Mine Site to cap Mine waste.

Based on discussions with Jack Wessman conducted during Site inspections in 2008, this work
has specifically included: 1) infilling and capping of the original collapsed mine workings located to
the north of the DMEA Shaft and Cordero work area, 2) filing of the DMEA Shaft and filling and
capping of waste rock below the shaft toward the furnace, 3) filling and capping of a small pond
located west of the DMEA Shatft, 4) grading of waste rock and tailings piles located to the east of
and overlying the mine workings as part of surface drainage control actions, 5) re-configuring,
enhancing and maintaining impoundments around the lower waste ponds, and 6) installing drains
and drainage pipe for the purpose of redirecting surface rainfall runoff in the upper Mine area
around the exposed tailings and waste rock into Dunn Creek directly bypassing flow through the
Lower Pond.

Current surface drainage for the upper Mine areas, including the Cordero operations around the
DMEA Shaft area, is captured and routed around the exposed tailings and waste rock and around
the Lower Pond emptying directly into Dunn Creek at a location up-gradient of the Lower Pond.

In response to an Order from the United State environmental Protection Agency, work at the Site
was conducted by Sunoco in 2008/2009 involving the emergency stabilization of the southeastern
wall of the Lower Pond’'s impoundment dam to prevent continued storm flow erosion of the
impoundment. This work was documented in the SGI report titled “Final Summary Report For
Removal Action to Stabilize The Impoundment Berm, January 28, 2009”.
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3.0 FIELD INVESTIGATION AND SAMPLING

3.1 Objective

Work conducted by SGI on behalf of Sunoco has included research, acquisition, review and
analysis of existing published information and data related to the former Mine and attendant water
quality impacts, field surveys of the Mine conducted over a period of two years, property owner
interviews, and two surface water sampling events at the Mine Site. This work, and the additional
work proposed to be conducted in this Report, provides a basis for Sunoco to comply with the
CRWQCB requirement to investigate both the nature and extent of mining waste at the Mine Site
and the nature of attendant impacts as requested by the CRWQCB in its Revised Technical
Reporting Order R5-2009-0869 (Rev. Order) of December 30, 2009.

The research conducted has uncovered more than 50 years of chemical monitoring data and two
previous investigations as discussed in Section 2.6. Based on the results of this long history of
data collection and analysis, and upon our initial research, analysis and field surveys, we have
reached the following conclusions relevant to implementation of potential remedial actions to
control the primary sources of mercury loading from the Mine Site to Marsh Creek and environs:

e The majority (93% of loading from the Mine area calculated by Slotton, 1995) of mercury
loading to Marsh Creek is derived from surface water runoff moving over the exposed
Bradley Mining Company-generated tailings along the eastern edge of the Mine;

e Generation of methyl mercury within existing pond sediments appears insignificant; and

o Remedial actions focused on the Bradley Mining Company tailings would result in a 93%
(Slotton 1995) reduction in mine waste related impacts to Marsh Creek.

The surface water sampling events conducted in April and May of 2010 were focused on the
objective of more fully establishing the credibility of these initial conclusions. The following sections
detail the work conducted and the results of this work.

3.2 Field Surveys

Over the last two years, SGI on behalf of Sunoco has conducted numerous field surveys of the
Mine Site, including two rounds of surface water sampling in 2010. Initial field surveys of the Mine
Site focused on visual analysis of current conditions and how they relate to the extensive body of
historical documentation that exists for the Site such as United States Geological Survey (USGS)
mine and topographic mapping surveys, geologic maps, corporate documentation of mining
activities, and regulatory agency assessment documentation. Using the historical topographic and
mining survey maps, the geographic coordinates of current Site features that exist on the historical
maps were identified using a hand-held GPS-device. These coordinates allowed for the geo-
referencing of Site features found on historical maps that are no longer in existence, such as mine
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shafts, adits and buildings. Several Site visits included interviews with the land owner, who has
owned the property since 1974 and has made extensive modifications to the former mine features
in an effort to improve safety and to channel surface water drainage. This knowledge of the Site
has aided in the location of historical Site features within the current landscape.

An additional goal of these initial field surveys was to ascertain the current condition of the Bradley
Mining Company tailings piles, the condition of the retention ponds, and the current state of surface
water runoff from the Mine Site. The tailings piles were visually mapped as to type and compared
with historical documentation including the extent, stability and the current state of vegetative
cover. Based on visual surveys during both winter storm conditions and late summer conditions,
and on input from the land owner of his modifications to the Site, the state of surface water
drainage from the various mine features was mapped.

3.3 Surface Water Sampling

On April 12 and again on May 27, 2010, SGI collected surface water samples from a variety of
locations around the former Mine. The aim of the collection and analysis of the surface water
samples was to identify and quantify sources of mercury and other chemicals in runoff water in
order to satisfy the requirements of the Mining Waste Characterization Work Plan requested by the
CRWQCB in their Revised Technical Reporting Order R5-2009-0869 (Rev. Order) of
December 30, 2009.

A total of twenty-three surface water samples were collected at the following sixteen locations
during the two sampling events:
o Bradley Tailing Piles (four locations, SW-01, SW-02, SW-03, and SW-15);

e Springs (three locations, including the Adit Spring (SW-01, SW-15), Mount Diablo State
Park Spring [Park Spring, SW-04] and the Ore House Spring [SW-14));

¢ Runoff water between the Bradley Tailings Piles and the Lower Pond (SW-05);

e Storm Water Retention Ponds (three locations, including the Upper Pond [SW-06], the
Middle Pond [SW-10], and the Lower Pond [SW-09]);

o Dunn Creek (three locations, including downstream of the Lower Pond [SW-07], between
the Middle Pond and My Creek [SW-08], and upstream of My Creek [SW-16]); and

e My Creek (three locations, including upstream, within and downstream of the Northern
Waste Dump [SW-12, SW-11, and SW-13, respectively]).

Upstream surface water sampling locations SW-12 and SW-16 were considered background
locations. The surface water sampling locations are presented on Figure 3-1.
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3.3.1 Sample Collection Procedures

Samples were collected in clean laboratory supplied containers by allowing flowing surface water
to enter into the container. In some cases (generally resulting from a lack of access), a clean glass
jar was used to initially capture the water sample, which was then subsequently decanted into the
appropriate container. If water was observed emerging from the wet area, the sample was
collected as close to the origin as possible. Field parameters including temperature, dissolved
oxygen, and conductivity were measured with equipment pre-calibrated, according to the
manufacturer’s instructions. Each sample collected was placed on ice and transported to
California-certified Accutest Laboratory located in San Jose, California.  Chain-of-custody
procedures were followed at all times. Chain-of-custody documentation is included with the
laboratory reports in Appendix C.

3.3.2  Equipment Decontamination

No reusable sampling equipment was employed during the collection of the samples. Following
the collection of each sample, all sampling equipment, such as gloves, was properly disposed of
and not reused for any subsequent sample collection.

3.3.3 Laboratory Analysis

In addition to field parameters, the surface water samples were analyzed for the following
parameters:

e Total Mercury;

o Dissolved Mercury;

e Methyl Mercury;

e pH;

o Alkalinity (Bicarbonate, Carbonate and total);

¢ Dissolved Organic Carbon;

e Specific Conductivity;

e Total Dissolved Solids;

¢ Hardness (as CaCO3);

e Turbidity;

e Dissolved Silica;

e Cations -B, K, Fe, Mn, Mg, Ca, Na, Si.;

e Anions - Cl, F, SO4, Br, NO3, Zn, As.; and

e Remaining Priority Pollutant Metals- Sb, Be, Cd, Cr, Cu, Pb, Ni, Se, Ag, TI.
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4.0 INVESTIGATION RESULTS

4.1 Field Survey Results

Field surveys were conducted over a period of two years. These surveys included inspection of
waste materials and tailings piles, assessment of general material types, inspections of springs,
inspections of ponds, inspections of historic mine features that remain, and inspections of remedial
actions conducted by Site owner Jack Wessman. These inspections also included observing and
mapping of surface water flow patterns during and after storm events over the course of two
winters.

411 Materials Mapping

Figure 4-1 presents a Site aerial photo depicting mine waste and features mapped at the Site.
Features noted include areas capped by Jack Wessman, areas of exposed mine waste rock, areas
of well-sorted processed mine tailings (Calcine), areas of general waste dumping including waste
rock generated by a rock quarry that was located west of the Mine Site and operated by Bradley
Mining Company, and the locations of the three surface water collection ponds.

Figure 4-2 includes these same material features with an overlay of historic mine features depicting
mine tunnels and waste piles mapped by the USGS (Pampeyan, 1963). Photographs of these
different materials and features at the Site are included in Appendix B.

An example of a capped area is depicted on photograph B-1 in Appendix B showing the capped
area located at the top area of the Bradley tailings piles and waste rock. Photograph B-2 depicts
the capped area overlying the historic collapsed main mine workings area. These caps are
composed of clean-imported fill and reported by Jack Wessman to range in thickness from 10 to 20
feet.

Materials mapped in the northern waste dump include two main types. Near the DMEA shaft
location at the central southern boundary of the northern waste dump, a relatively small area of
materials was identified as indicated on Figure 4-1 to consist of material similar to non-ore related
waste rock seen in other parts of the Mine. The majority of material in the remainder of the
northern waste dump appears to be composed of large boulder-sized waste rock derived from a
former Bradley Mining Corporation quarry operation. The location of the quarry is to the west of the
Mine area.

Bradley waste rock and tailings present in the eastern portion of the Mine Site remain exposed
above the location of the Lower Pond, and due to their chemistry, are devoid of vegetation. These
materials are noted based on historic and current sampling data to be acid-generating materials
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(Figure 4-2). Field observations of the exposed waste rock in these areas confirm the presence of
sulfate-type waste rock material consistent with the ability to generate acidic surface water runoff.

Fully processed ore rock (tailings) is a well sorted granular material called Calcine and is also
mapped on Figures 4-1 and 4-2. At this Mine, the Calcine is reddish in color and the exposed piles
of Calcine are devoid of vegetation. The amount of Calcine present in this area appears to be
significantly less than that which was produced by the Bradley Mining Company based on the
volume of mercury produced. As a result, it can be assumed that additional Calcine like material
may be incorporated within other waste rock/tailings at the Mine Site.

4.1.2  Surface Flow Mapping

Surface flow assessment was focused on identifying areas of surface water runoff into the three
ponds located to the east of all the Mine working areas. Based on the field surveys, an interpreted
surface drainage map was developed as presented on Figure 4-3. Three main areas of surface
flow drainage are highlighted on Figure 4-3. These include uncontrolled surface runoff over
exposed Bradley tailings that moves directly into the Lower Pond (depicted in red on Figure 4-3),
surface flow moving from potential Cordero work areas at the Mine (depicted in yellow on Figure 4-
3), and surface flow from the remaining mine workings area (depicted in green on Figure 4-3).
Remedial efforts conducted by Jack Wessman included the capping of areas in the old mine
workings and on top of the Bradley tailings piles. As part of this capping work by Wessman,
surface drainage controls were installed that capture water from the upper workings area to re-
direct it around the exposed acid generating Bradley tailings. This captured flow is directed into the
Upper Pond which then flows into the Middle Pond, and hence flows directly into Dunn Creek
(photograph B-3 in Appendix B).

Surface flow over the northern waste dump and the northern part of the former potential Cordero
work areas drains to the north into My Creek which then empties into Dunn creek above the
location of the three ponds as shown on Figure 4-3. This flow moves through the Wessman-
created pond that straddles My Creek in the area below the northern waste dump.

Surface flow moving over the exposed Bradley tailings piles moves directly into the Lower Pond.
When this pond fills, water moves out of the overflow ditch located on the southwest corner. This
flow then combines with flow emanating from the Park Spring and moves into Dunn Creek below
the pond impoundment. Inspections and observations of the Lower Pond indicate that seepage of
pond water through the toe of the impoundment represents a likely steady flow of water derived
from Bradley mine waste material into Dunn Creek.

413  Spring Flows

Three springs have been identified historically and inspected as part of the field survey. These
include the Park Spring, the Adit spring, and the Ore House spring. The Park Spring (photograph
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B-4 in Appendix B) is located on the southern perimeter of the Mine working area as depicted on
Figure 4-3. The Park Spring is perennially flowing as observed during our surveys and
corroborated by property owner Jack Wessman. The Park Spring flows into what has been called
Horse Creek, then moves directly adjacent and below the impoundment of the Lower Pond,
entering Dunn Creek below the Lower Pond. Some surface flow runoff from the extreme southern
area of the Bradley tailings piles comingles with the Park Spring water in the area just above the
Lower Pond during rain events. The only known measurement of flow rate for the Park Spring was
conducted by Slotton (1995) and was measured at 0.32 cubic feet per second (cfs) in late March of
1995 following an extensive period of storms (Slotton, 1995). As a result of the timing of
measurement by Slotton, this flow rate likely can be considered on the high side of the range for
spring base flow from this location.

The Adit spring location coincides generally with the location of the former 165 foot level Adit which
was the only lateral entrance to the historic underground mine workings of Bradley Mining
Company (Figure 2-3). This coincident location was confirmed based on geo-referencing of Site
features based on the USGS mine and topographic mapping survey (Pampeyan, 1963). The Adit
spring is perennially flowing as observed during our surveys and corroborated by property owner
Jack Wessman over his period of ownership since 1974. Between our April and May 2010
sampling events, the first emanation point of what is interpreted as the Adit spring moved down-
slope. Thus, sampling locations for the Adit spring plot at different locations for the April data (SW-
01) and the May data (SW-15). The SW-01 location plots very near the geo-referenced location of
the former 165 foot level Adit that is currently buried beneath waste rock and tailings. The SW-15
location plots immediately downgradient of this location where the emanation point has been
previously noted in summer conditions during these field surveys. The higher emanation point for
the SW-1 sample location is interpreted to be a result of higher saturation conditions within the
waste rock and tailings as 