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4.7 Recordkeeping

This seclion describes recordkeeping procedures that will be foliowed during the removal and
restoration activities at the Site, including daily field notes, the project permit book, and field and
laboratory materal characterization activities.

4.7.1 Daily Field Notes

Daily field notes, consisting of the following forms, will be produced during Site removal ahd
restoration activities:

» Site visitor form — All site visitors will be required to sign in and out of the Site.

» Daily tailgate form - The daily taiigate form will document the days planned activities and
health and safety discussions. This form will be signed by all Site visitors (form inciuded in
Site HASP).

»,  Field log - The field log will document Site activities, which includes, but not limited to, work
completed, volumes excavated, materials leaving the Site, phone log, and decisions made
in'the field.

» Air monitoring log - Real time air monitoring and dust meonitoring will be recorded daily {log
included in the Site HASP).

¢ Off-site truck log - Off-sile truck logs will contain the date, time, truck, material leaving the
Site and the manifest for the load, if appropriate. It will be paired with a receiving log for
materials imported to the Site, such as cap fill material.

» Photo log - Photo logs will be digital images of the progress of work throughout the day.
Site photos as well as detailed photos will be organized chronologically and maintained
electronically.

All of the Site daily field logs will be kept by the construction manager during Site construction
activities, and will be provided to the project manager following completion of construction, for
placement into the project file

4.7.2 Permit Book

A record of all project approvals and permit conditions will be created as they are obtained and a
"Permit Book” will be developed that contains ali certified and signed permissions and exemptions,
and a complete list of conditions and BMPs that are to be adhered to during censtruction. A hard
copy of the Permit Book will remain on Site during construction, and copies will be distributed to
appropnate responsible parties and contractor leads.

Following completion of removal and restoration activities, the Permit Book will be ineorporated into
the project file by the project manager.
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4.7.3 Field and Laboratory Material Characterization Data Management

Data generated in the field may include field logbook entries, sample dates, field parameter
measurements, observations, and additiona! information (such as field duplicate number). These
data will be manually entered into an electronic format, and then checked by a second person,
before final inclusion in the database. Following review and acceptance, analytical data generated
by the subcontract laboratories will be obtained as an electronic data deliverable for import into the
project database.
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5.0 PROJECT SCHEDULE

Due to the nature of the removal actions presented herein, the implementation of the bulk of
fieldwork will be limited to the dry construction season months of May through October.
Considering these conditions, a conceptual project implementation scheduie has been prepared
based on potential implementation during the 2013 construction season as the earliest possible
irplementation time-frame. The project schedule is presented on Figure 5-1.
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6.0 LIMITATIONS

This document was prepared for the exclusive use of Sunoco (R&M) Inc. (Sunoco) and the Central
Valley Regional Water Quality Control Board (CVRWQCRB) for the express purpose of complying
with a regulatory directive for environmental investigation and development of a Site Remediation
Work Plan. SGI and Sunoco must approve any re-use of this work product in whole or in part for a
different purpese or by others in writing. If any such unauthorized use occurs, it shail be at the
user's sole risk without liability to SGI or Sunoco. To the extent that this report is based on
information provided to SGI by third parties, including Sunoce, their direct conlractors, previous
workers, and other stakeholders, SGI cannot guarantee the completeness or accuracy of this
information, even where efforts were made to verify third-party information. SGI has exercised
professional judgment to coltect and present findings and opinions of a scientific and technical
nature. The opinions expressed are based on the conditions of the Site existing at the time of the
field investigation, current regulatory requirements, and any specified assumptions. The presented
findings and recommendations In this report are intended to be taken in their entirety to assist
Sunoco and the CVRWQCB personnel in applying their own professional judgment in making
decisions related to the property. SGI cannot provide conclusions on environmental conditions
outside the completed scope of work. SGI cannot guarantee that future conditions will not change
and affect the validity of the presented conclusions and recommended work. No warranty or
guarantee, whether expressed or implied, is made with respect to the data or the reported findings;
observations, conclusions, and recommendations.
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Figure 51
Conceptual Project Schedule
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Table 21

Mine Production Statistics
Mount Diablo Mereury Mine

Contra Costa County, California

PRODUCTION STATISTICS- MOUNT DIABLO MINE "MILL WORKINGS"

Cubic Yards of Ore

Waste rock fram tunnels,

Dewater volume

Mercury

Qpargtal Epte Milled :':‘:s:t:zis:;ij:?jyr:::} {acre-fest) Produced, flasks
Welch 1863 shaft and placer NA none NA

Unknown 1875-1877 NA NA NA 1000
Mt. Diable Quicksilver MG, operator Ericson 1930-1936 NA NA NA 739
leased to Bradley MC 1936-1951 78,188 24,8159 161® 10.455
|leased Ronnie B, Smith Sept 1851- June 1953 gz0' NA | NA ! 1255
DMEA and Smith June 1953 - Jan 1954 none 630® | minor b nene
’DMEA. Johnson and Jonas Jan 1954 - Feb 1954 none g7'" : NA i nena
.[eased to Cordero MC Mov 1954 - Dec 1955 none 1,228 @ : 19.5% ; nane
leased to Nevada Scheelite Corp 1956 none see note”” : see note! ™™ none
Total Cubic Yards of Material Taken Out 105,848 " :

Notes:

“ Table 4, Ross 1958, reported 126,864 tons of are milled. Converted here o cubic yards above based on conversion of .62 tons per cubic yard (cy).
@ Total length of working® 4,570 # {(Pampeyan 1963, p 25) x 5 feet x 7 feet x bulking factor plus 20% = 7.108 cy tess (2) and (3). Included 550 ft of shafts and raises (9235 cy) and

stopes of 19,000 ¢y { Fampeyan, Plate 5.
® Estimate 10 gpm for 14 years.

¥ sed the ratio of ore mitled to fasks produced for Bradiey to estimate the amount of ore milled by Smith

® DMEA internal mema dated 2/4/57.

ref doc no. 2:88/354

® 300t DMEA shaft 4.5 ft x 8.5 ! (Ross 1958} plus 77 # of tunnel a1 5 1 x 7 & on the 360 level w bulking factor of 20%.
™ 431t of tunnel on the 360 level x 5 feat X 7 feet W/ buliing factor of 20% .
™ 700 #t of crosscuts and drifts on the 380 level (Pampeyan, and Sheahan 1957) x 5 feet x 7 feet w/ bulking laclor of 20%.

* Best guess: 90 gpm for 27 days o dewater lhe mine (réT. DMEA payment records to Smith for samej and 200 days at 10 gpm.

“® |n 1956 lhe Nevada Scheelite Company leased the mine and installed a deep-well pumg to remove watar which had risen to a point 112 feet below the cellar of the shaft.
Since the downstream ranchers cbiected to the discharge of acid mine water into the creek this work was suspended, Attention was then directed o the open pit where
seme explorafion was done using wagon drills. A smalfl tonnage of retorl-grade ore was developed. Since thls was not sufficient to safisfy the requiremants of the
comprany the lease was relnquished (Division of Mines, 1858).

1 Sum of Cre Milled and Waste Rock
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Table 2-2

Estimated Waste Volumes
Mount Diabio Mercury Mine

Contra Costa County, Caifornia

Waste Material For Removal and Surface Area Thickness Volume
Consolidation (Square Feet) (Feet) (Cubic Yards}

Main Tailings Pile {uncapped portion)

Area 1 - Known Thickness > ©8.804 24 - 87.848

Area 2 - Estimated Thickness | 17.650 15 1 5,806—

Area 3 - Estimated Thickness I :;6,961 _375 B 4,792 |
Calclnes 20,364 10 7,542
Pond Sediments 72,570 3.5 9,407
Pond Impoundment Materials 8,112 8 2,404
Waste Below Impoundment 21,400 &) 2,378
Total Waste For Removal 123,976 :

Notes:

1) Area 1 thickness determined by 1938 topo map companson to 2010 topo map. Coverage was limited..

2) Pond sediment thickness is based on estimate provided by 10venetti, 1989.

3) Remaining thickness values are estimatles based on site review and topographic interpolation.

Page 1 of 1
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Edgcomb Law Gr

JOHN D. EDGCO I\§SBN 112275)
ADAM P, BAAS (SBN 220464)
One Post Street, Sulte 2100

San Francisco, California 94104
Telephone: 24?15 ) 399-1555
Facsmule (415)399-1885
jedgcomb@) edgcomb -law.com

Attorneys for Petitioner
SUNOCO, INC

STATE WATER RESOURCES CONTROL BOARD

STATE OF CALIFORNIA
In the Matter of PETITION NO.
SUNOCO, INC.,, DECLARATION OF ROBERT M.
GAILEY IN SUPPORT OF
. SUNOCO, INC.’S PETITION FOR
Petitioner, REVIEW "AND RESCISSION AND
STAY OF CLEANUP AND
For Review and Rescission and Stay of ABATEMENT ORDER NO. R5-
eanug and Abatement Order No. 2013-0701
2013-0701, Mount Diablo Mine Contra
Costa County, dated April 16, 2013

I, the undersigned Robert M. Gailey, declare as follows:

1)  Iam aProfessional Geologist and Certiﬁed Hydrogeologist licensed
with the State of California. I am also a Principal Hydrogeologist with The Source
Group, Inc. (“SGI”), an environmental consulting firm. I have 28 years of
experience as a practicing hydrogeologist involved in both technical and
management aspects of environmental and water supply projects. Among other
tasks performed during my career, I have conducted site investigations ranging
from preliminary site assessments to remedial investigations, predicted exposure
point concentrations, designed and implemented remedial actions, assessed the

effectiveness of ongoing remediation programs, and performed comparative data

{00043894.DOCX-2 }
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analyses to meet various project needs. This work has included execution of field

data collection and detailed technical analysis for the purpose of evaluating water
flow and contaminant transport at environmentally-impacted sites. Attached as
Exhibit A is a true and correct copy of my current curriculum vitae.

2)  SGI has been retained by Sunoco, Inc. (“Sunoco”) to provide
technical consulting services related to both historical mining operations and
current conditions at the Mount Diablo Mercury Mine Site (“Site”). Part of this
work has involved evaluating the impact of historical operations conducted by the
Cordero Mining Company (“Cordero™) on environmental conditions at the Site. I
am familiar with the facts set forth herein from both my visit to the Site and my
review of historical and technical documents related to the Site.

3)  This declaration is in support of Sunoco’s Petition for Review and
Rescission, and Stay, of the Cleanup and Abatement Order (“CAQO”) R5-2013-
0701 issued by the California Regional Water Quality Control Board, Central
Valley Region (“Regional Board”) on April 16, 2013.

4)  Opinions expressed in this declaration rely, in part, on the SGI report |

titled Additional Characterization Report, Mount Diablo Mercury Mine and dated
December 7, 2011 (“Characterization Report”). Attached as Exhibit B is a true
and correct copy of the Characterization Report.

5)  Opinions expressed in this declaration rely, in part, on the SGI report
titled Divisibility Position Paper, Mount Diablo Mercury Mine and dated July 31,
2009 (“Divisibility Report”). Attached as Exhibit C is a true and correct copy of
the Divisibility Report. -

6)  Opinions expressed in this declaration rely, in part, on the Declaration
of Paul D. Horton in Support of Sunoco, Inc.’s Petition for Review and Rescission
of Revised Technical Reporting Order No. R5-2009-0869 and Sunoco, Inc.’s
Petition for Stay of Revised Technical Reporting Order No. R5-2009-0869,

{00043894.DOCX-2 } 2
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including exhibits, dated January 28, 2010 (“Horton Declaration”). Attached as
Exhibit D is a true and correct copy of the Horton Declaration.

7)  Based upon my review of documents related to the Site, including but
not limited to the Characterization Report, the Divisibility Report, and the Horton
Declaration, and my visit to the Site, it is my opinion that Cordero operations had
limited, if any, environmental impact to the Site.

8)  Cordero leased the Site from Mt. Diablo Quicksilver Company Ltd.
for the purpose of performing mining operations on November 1, 1954 (Exhibit C
- Appehdix A). Cordero then a) performed exploratory mining operations from
January, 1955 through December, 1955 and transferred the lease to Nevada
Scheelite, Inc. in March, 1956 (Exhibit C — Section 2). During the period that
Cordero conducted operations, an estimated 1,228 cubic yards of waste rock, and
approximately 50 to 100 cubic yards of low-grade ore, were generated. The total
amount of material generated is estimated to be less than 1.2 percent of the total
volume of material (waste rock and ore) removed from the mine by all operators
(Exhibit C — Section 5.1). The waste rock generated by Cordero appears to have
been discarded in the Northern Waste Dump Area (Exhibit B — Figure 2-2 and
Horton Declaration). Water pumped from the mine appears to have been piped to a
disposal location approximately 1,350 feet west of Cordero’s point of access to the
underground mine workings - the DMEA Shaft — and generally evaporated and/or
drained into the My Creek drainage (Exhibit B — Figure 3-2, Exhibit C — Section
5.2). ‘

9)  The Characterization Report establishes relationships between
different water sources, overland flow patterns at the Site, and resulting
environmental impacts. There are three sources of water at the Site (Exhibit B -
Section 4.4):

a. Water sourced from underground mine workings (groundwater

{00043894.D0CX-2 } 3
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that reaches the ground surface near the abandoned and buried 165-level Adit and
then contacts mine tailings and waste rock as overland flow that ultimately enters
the Lower Pond adjacent to Dunn Creek);

b.  Water sourced from precipitation that contacts mine tailings and
waste rock (rainwater that falls onto the Site, then contacts mine tailings and waste
rock as overland flow, and ultimately enters a pond or one of the creeks adjacent to
the Site); and

C. Water flows not in contact with mine tailings or waste rock
(rainwater that falls onto, as well as groundwater that reaches the ground surface
through springs at, certain Site locations that do not involve contact with mine
tailings or waste rock).

10) The first source of water, water sourced from underground mine
workings, is groundwater that reaches the ground surface near the abandoned and
buried 165-level Adit and then contacts mine tailings and waste rock as overland
flow that ultimately enters the Lower Pond adjacent to Dunn Creek (Exhibit B,
Section 4.4 and Figure 3-2). Before exiting the 165-level Adit, this water a)
contains concentrations of constituents that include total mercury, methyl mercury,
arsenic, and several cations and anions and b) is slightly acidic (results for
monitoring well ADIT-1, Exhibit B - Section 4.4.1 plus subsections, Figure 4-3
and Table 3-4). After contact with the mine tailings and waste rock, the water a)
contains higher concentrations of constituents that include mercury (total and
dissolved) and methyl mercury, b) contains lower concentrations of constituents
that include arsenic and some cations and anions and c) is more acidic (results for
sampling location SW-15, Exhibit B - Section 4.4.1 plus subsections, Figure 4-3
and Table 3-2). These results indicate that contact of mine water with the tailings
and waste rock located in the southeastern portion of the Site increases the acidic

condition and mercury content in overland flows that ultimately reach the Lower

{00043894.D0CX-2 } 4
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Pond adjacent to Dunn Creek. The results also indicate that contact of the mine
water with the mine tailings and waste rock reduces concentrations of arsenic and
some cations and anions. Therefore, water sourced from the 165-level Adit, in
combination with the mine tailings and waste rock that it contacts, create an
environmental impact related to mercury.

11) The groundwater sampling results indicate geochemical dissimilarities
between groundwater at the 165-level (the Bradley workings) and 360-level (the
Cordero workings) within the underground workings (results for monitoring wells
ADIT-1 and DMEA-1, Exhibit B — Section 4.4.1 plus subsections, Figure 4-3 and
Table 3-4). One difference is that water deeper in the underground workings (the
360-level) contains no mercury (Id.) Another difference is the inorganic
geochemical signature of the 165-level and 360-level waters observed during the
July, 2011 sampling (Ekhibit B — Table 3-4 and Appendix G). These observations
indicate that groundwater from the 360-level underground workings does not
contribute mercury to flows at ground surface. The observations also indicate that
the 360-level underground workings contribute little, if any, flow to the overland
flow that is sourced from underground mine workings at the Site. If the deeper
workings did contribute significant flow, the geochemical signature of the deeper
groundwater observed in July, 2011 would be evident, which it is not.

12)  As set forth in the Divisibility Paper and the Horton Declaration, the
165-level Adit and associated underground workings, as well as the above-
referenced mine tailings and waste rock, were not constructed during Cordero’s
operations. In addition, the groundwater at the 360-level (the Cordero workings)
contains no mercury and has little, if any, impact on the flow exiting the 165-level
Adit. Therefore, environmental impacts associated with the first listed source of
water (water sourced from the 165-level Adit) are not a result of Cordero

operations.

{00043894.D0CX-2 } 5
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13) The second source of water, water sourced from precipitation that
contacts mine tailings and waste rock, is rainwater that falls onto the Site, then
contacts mine tailings and waste rock as overland flow, and ultimately enters a
pond or one of the creeks adjacent to the Site (Exhibit B, Section 4.4 and Figure 3~
2). This source of water involves two distinct geographic portions of the Site,
central/southern and northern, located on opposite sides of an east-west oriented
ridge that acts as a surface water flow divide.

14) Data collected for the central and southern portions of the Site
indicate that, after contact with the mine tailings and waste rock, the ovetland flow
from rainwater a) contains elevated concentrations of constituents that include
mercury (total and dissolved), arsenic, and some cations and anions and b) is acidic
(results for sampling locations SW-01, SW-02, SW-03 and SW-06; Exhibit B -
Section 4.4.2 plus subsections, Figure 4-3 and Table 3-2). The environmental
impacts are more pronounced for the southeastern portion of the Site than in the
central portion of the Site.

15)  As set forth in the Divisibility Paper and the Horton Declaration, the
mine tailings and waste rock in this portion of the Site did not result from Cordero
operations. Therefore, environmental impacts associated with this portion of the
second source of water (water sourced from precipitation that contacts mine
tailings and waste rock) are not a result of Cordero operations.

16) Data collected for the northern portion of the Site, where I understand
that no mine tailings are present, indicate that, after contact with waste rock, the
ovetland flow from rainwater a) contains no mercury (total or dissolved) or arsenic
and significantly lower concentrations of some cations and anions, b) is not acidic
and c) has a different geochemical signature than the water collected in the central
and southern portions of the Site (results for sampling locations SW-11 and SW-
13; Exhibit B - Section 4.4.2 plus subsections, Figure 4-3, Table 3-2 and Appendix

{00043894.DOCX-2 } 6
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G). Therefore, there are no apparent environmental impacts associated with the
northern portion of the Site.

17)  As set forth in the Divisibility Paper and the Horton Declaration,
some of the waste rock in the northern portion of the Site may have been
associated with Cordero operations. Therefore, there are no apparent
environmental impacts associated with the portion of the second source of water
(water sourced from precipitation that contacts mine tailings and waste rock) that
did result from Cordero operations. '

18) The third and final source of water, water flows not in contact with
mine tailings or waste rock, are derived from rainwater that falls onto, as well as
groundwater that reaches the ground surface through springs at, certain Site
locations that do not involve contact with mine tailings or waste rock (Exhibit B -
Section 4.4 and Figure 3-2). Data collected for these portions of the Site indicate
that the overland flow from rainwater a) contains little to no mercury (total and
dissolved), methyl mercury or arsenic and generally lower concenttations of some
cations and anions and b) is not acidic — with the exception of SW-14 (results for
sampling locations SW-04, SW-08, SW-12, SW-14 and SW-16; Exhibit B -
Section 4.4.3 plus subsections, Figure 4-3 and Table 3-2). Based upon Site
research and reconnaissance discussed in Exhibit B to this declaration, and also the
above-referenced Horton declaration, these observations of environmental
conditions at the Site are considered reflective of background conditions in the
vicinity of the mineable deposits.

19) For all of the reasons presented above, it is clear that the Cordero
operations contributed little, if any, to environmental impacts observed at the site,
which are instead the result of mine water from the 165-level Adit and rainwater
that landed on and flowed through, and continues to land on and flow through, the

tailings and waste rock left on the surface of the southeastern portion of the Site by

{00043894.D0CX-2 } 7
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owners and operators other than Cordero.

I declare under penalty of perjury under the laws of the State of California
and the United States of America that the foregoing is true and correct. Executed
this 15th day of May, 2013 in Berkeley, California.

T
LAONAL g,
/ ' Ci}g/) {93 N\

By: Robert M. Gailey

Syl
A4
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Robert M. Gailey, P.G., C.HG.

Prin

airline,

needs.

cipal Hydrogeologist

Summary

Mr. Gailey has 28 years of experience on a wide range of projects in the field of hydrogeology. In the process of
conducting projects throughout much of the United States, he has conducted site investigations ranging from
preliminary site assessments to remedial investigations, negotiated with regulatory agencies for closure of
contaminated sites as well as operation of municipal supply wells, provided critical review of technical documents,
prepared written and verbal arguments for lifigation and cost allocation, evaluated strategies for capture of
groundwater solute plumes, designed and implemented remedial actions, assessed the effectiveness of ongoing
groundwater remediation programs, mapped aguifers and assessed conditions for water supply development,
performed water supply well siting evaluations, assessed water supply well conditions and performance,
evaluated potential effects of well-field operations on water rights for adjacent parcels, and evaluated potential
impacts on groundwater supplies related fo groundwater contamination and proposed land development. This
work has been conducted in accordance with local and state requirements, and federal requirements (CERCLA,
RCRA,
have been performed at scales that range up to basin-wide analysis.

and SDWA) as administered by both state and federal agencies. Many of the hydrogeologic evaluations

For remediation and wastewater projects, Mr. Gailey has worked on both active and inactive industrial and
commercial facilities where both organic constituents (petroleum, semi-volafile organic compounds [SVOCs], and
volatile organic compounds [VOGs]) and inorganic constituents (heavy metals, nitrate, perchlorate, fotal dissolved
solids [TDS], and tritlum) have been present. The types of industries involved Include agriculture (dairy and crop),

banking, bartel processing, chemicel, defense, dry cleaning, electronics, food processing, flare

manufacturing, insurance, machining, mining, petroleum (retail, storage, and refining), real estate, steel, trucking,
waste disposal, and wood treatment. In addition, he has performed review and analysis for law firms and.
govemment agencies (Army Corps of Engineers [ACE], Department of Energy [DOE], Environmental Protection
Agency [EPA], and Washington Department of Ecology). This work has involved hydrogeologic evaluation,
modeling, stafisfical and other data analysis, and database management. The purposes of this work have
included characterizing site conditions, predicting exposure point concentrations, developing remedial designs,
evaluating ongoing remedial effectiveness, and performing comparative data analyses to meet various project

For water supply projects, Mr. Gailey has wotked on both municipal and rural facilities. The industries served
include private and municipal water supply, agriculture, food processing, hospital, hotel, and mining. This work
has Involved hydrogeologic evaluation, well siting and performance evaluation (step discharge, pumping and wire-
to-water tests), flow and congentration profiling (under pumping and static conditions using both spinner logs and
the U.S. Geological Survey [USGS] dye tracer approach) water quality impact assessment (arsenic, bacteria,
nitrate,
management, economic and optimization analysis, and preparing construction and equipment specifications. The
purposes of this work have been included developing and rehabllitating municipal and other water supplies,
enhancing well field operations, and managing groundwater resources.

pesticides, TDS, uranium and VOCs), feasibility testing for well modification, modeling, database

Project Experience

Provides technical analysis related to hydrogeologic aspects of projects, Issues for analysis include
hydraulic analysis for water supply and construction projects, water supply assessment, the distribution and
migration of constituents of concern in groundwater, benefits of naturally occurring biodegradation,
remediation system performance, and environmental impact assessment under the Califomia
Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA).

Provides testimony, technical counsel, and support for regulatory negotiations and litigation involving 1)
groundwater/soll cleanup and cost allocation related to serial and adjacent tenancy of commercial,
industrial, and retail parcels and 2) conflicts over water resources, Has prepared expert reports and
material for interrogatories and declarations, participated in the meet-and-confer process and settiement
discussion, developed case strategy under the client-attorney confidentiality umbrella, briefed expert
witnesses on technical aspects of cases, and provided deposition testimony.

Water Supply Assessment and Service

Serving as Technical Lead evaluating the source of PCE in a municipal water supply well located in the
Central Valley of California. Vertical flow and concentration profiling (USGS dye tracer approach) under
ambient {non-pumping) conditions has been performed and profiling under dynamic (pumping) conditions is
planned. The goal of the project is to madify the well and improve water quality at the wellhead.

The Source Groun, Inc.




Robert M. Gailey, P.G., C.HG.

Project Experience - Water Supply Assessment and Service (cont.)

Serving as Technical Lead for ongoing supply well water quality evaluations at various locations throughout
California. At issue is whether pumping operations and the well screens can be modified to reduce
constituent concentrations (i.e., arsenic, manganese, nitrate, TDS, uranium and VOCs) to below drinking
water standards. Vertical flow and concentration profile data are often collected from the wells using
miniaturized tools so that the pumps do not have to be removed (USGS dye tracer approach). Data
collection plans are developed to, among other things, account for uncertainty in pump infake depths,
maximize information velue and minimize the impact of any data collection uncertainties. For projects
where evaluation results indicate that modifications may improve water quality, feasibility testing Is
performed and, as appropriate, recommendations for final modification of operations and faciliies are
provided. Management, or support as appropriate, of fieldwork is provided throughout the projects.

Serving as Technical Lead performing analysis and construction tasks related to rehabilitating and
modifying a water supply well for a disadvantaged community located in the Central Valley of California.
The goal of the project is to reduce nitrate concentrations at the wellhead. Project work includes preparing
technical specifications as well as conducting construction inspection, vertical flow and concentration
profiling {USGS dye tracer approach), feasibility testing data analysis.

Providing technical support to a public utility district regarding data collection and analysis for establishing
baseline hydrologic conditions in a small groundwater basin located on the Central Coast of California, The
work is being performed to support interest in developing the water resource. Project work has included
Installing water level and baromeric transducers, fraining district staff regarding transducer maintenance
and data retrieval, and data analysis related to evaluating safe yield for the basin

Serving as Technical Lead to provide technical specifications and construction inspection support for the
rehabilitation of four municipal water supply wells located in the Central Valley of California. The work is
being performed subsequent to an initial evaluation of ten wells {specific capacity testing, progressive-
volume water quality sampling, and video Inspection without removing the vertical turbine pumps). The
wells have not been rehabilitated within the past 40 to 60 years, and the removal of significant amounts of
calcium carbonate scaling is necessary to increase the specific capacities of the wells. Space and
wastewater discharge limitations are particular challenges being addressed to successfully complete the
project. Particular attention has been given to balancing the benefits of improving hydraulic performance of
the wells against the potential costs of damaging the aged wells. Thus far, spinner log and specific capacity
testing conducted before and after the rehabilitation work have quantified performance increases in specific
capacity of as much as 30 percent.

Serving as Technical Lead to provide technical speclfications and construction inspection support for the
rehabilitation of four municipal water supply wells and pumps located in the Central Valley of California.
The wells have not been rehabilitated within the past 20 years, and the removal of calcium carbonate and
iron oxide scaling as well as bacterial mass is necessary to Increase the specific capacities of the wells.
Because the municipality relies heavily on the groundwater portion of Its water supply, the project Is belng
phased so that the construction activity does not impede the municipalify’s ability to meet demand. Thus
far, spinner log, specific capaclty and wire to water testing conducted before and after the rehabilitation
work have quanfified performance increases in specific capacity of 16 percent and plant efficiency of 32
percent, :

Serving as Technical Lead for evaluating potential hydraulic manipulation evaluation of a municipal water
supply well located in the Central Valley of Califomia. The focus of the work is to reduce nitrate
concentration at the wellhead by changing how the well draws from strata that contain varying
concentrations of nitrate. Vertical flow and concentration profiling data from the well {USGS dye tracer
approach) were considered in order to identify a design strategy that would allow the well to be brought
back on-line without the use of expensive welthead freatment, The design strategy entailed well screen
modification. Field testing of the design concept entailed step-discharge testing, sequential discharge
sampling and packer testing in order to evaluate the potential improvement to water quality and decrease in
production capacity associated with the chosen well screen modification design. The testing results proved
that well modification will be sufficient to address the water quality issue and no treatment system will be
required, Current project activities involve finalizing the well modification.

Provided technical consultation related to bringing a new municipal water supply welt online in the Central
Valley of California, At issue were bacterial concentrations (total coliform and heterotrophic place counts).
Extended purging, chlorination and cycle testing resulted in approval from the Department of Public Health
for bringing the well online. '

The Seurce Group, Ine.




Robert M. Gailey, P.G., C.HG.

" Project Experience ~ Water Supply Assessment and Service {cont,)

Served as Technical Lead to perform an analysis for a county water management agency in northeastern
California that determined the applicability of alternative monitoring approaches for compliance with the
California Statewide Groundwater Elevation Monitoring (CASGEM) program. Six basins were evaluated
and a report consistent with Califomia Water Code requirements was prepared within five weeks to mest a
client deadline. The report, first in the state to be accepted by the California Department of Water
Resources (DWR), was finalized with only minor revisions after review by the DWR,

Provided technical review of a draft Environmental Impact Statement prepared in accordance with NEPA for
a proposed shale gas hydraulic fracturing project to be performed in a western state. At issue were a
variety of concerns related to impacts upon water quantity and quality.

Served as Technical Lead for an expedited review of well and pumping system conditions for four municipal
supply wells located in the Central Valley of California. Issues of interest were 1) reduced production rates
over time and 2) potential improvements in water quality through well modification in order to avoid the use
of treatment systems. Miniaturized equipment was used to video log the wells in order to perform an initial
assessment of well and pumping system condition. The pumps in all four wells were further evaluated by
performing wire-to-water testing. Three of the wells were further evaluated by performing flow and
concentration profiling (USGS dye tracer approach). The constituents of potential concem were arsenic,
uranium, manganese and TDS. The findings were that 1) reduced production rates had resulted from both
pump wear and well screen fouling and 2} well modification likely would not significantly improve water
quality. The field work and reporting was completed in just under four weeks to meet this client's schedule
requirements.

Provided consultation related to increasing the water supply for a medical facility in northem California. The
initial task was to review water development efforts in a fimited-access area that had been unsuccessful and
to recommend additional efforts in the same area. After reviewing the available information and performing
field reconnaissance of the subject areq, an altemative course of action was identified. The altemative
approach to water development was based upon making a connection, previously missed by others,
between pieces of information related to the groundwater availability and pumping system capacity. Once
limited pumping capacity was identified as the primary issue, additional work in the remote access area was
avoided and a significant water supply was readily developed.

Served as Technical Lead for evaluating potential hydraulic manipulation of a municipal water supply well
located in southern Califoria east of Los Angeles. The focus of the work was to reduce arsenic
concentrations at the wellhead by changing how the well draws from strata that contain varying
concentrations of arsenic. Vertical flow and concentration profliing data (USGS dye tracer approach) from
the well were considered along with other water supply system information In order to identify a design
strategy that would allow the well to be brought back on-line without the use of expensive wellhead
treatment. The design strategy included a combination of well screen modification and blending of the well
discharge with that from two other wells. Field testing of the design concept entailed step-discharge testing,
sequential discharge sampling and packer testing in order to evaluate the potential improvement to water
quality and decrease in production capacity associated with the chosen well screen modification design. In
this case, it was established that the site hydrogeology did not support successful well modification.

Served as Technical Lead for evaluating the potential to hydraulically manipulate a municipal water supply
well located in the Central Valley of California. The constituent of concern was arsenic. Vertical flow and
concentration profiling data {USGS dye tracer approach) were collected. No additional work related to well
modification was performed since it was determined that the distribution of arsenic concentrations in strata
located along the well screen was not conducive to well modification.

Served as Technical Lead for a groundwater supply management analysis for a city in the Central Valley of
California.  The purpose of the project was to evaluate current production operations and suggest
operational guidelines and facility modifications to both maintain required production and protect water
quality from a variety of constituents (nitrate, uranium and VOCs).

Served as Technical Lead for developing an irrigation supply well for an athletic park in a coastal area of
northern California. lssues considered included well siting, design and yield, and potential water quality
impacts from a nearhy municipal wastewater treatment facility. An opinion on the potential affects on the
groundwater system with respect to production potential and water quality was also prepared for usein a
CEQA analysis.
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Project Experience — Water Supply Assessment and Service {cont)

Served as Technical Lead for a water supply well source area contamination assessment in the Central

-Valley of Califomia, The sources and migration pathways related to nitrate and other potential

contaminants were evaluated through 1) property and well records review, 2) focused well sampling and 3)
isotople analysns to evaluate the age of water pumped from different screened Intervals (USGS dye tracer
approach) in the municipal well and fingerprint the source of contamination. The purposes of the
assessment were to provide information for 1} designing a wellhead treatment system, 2) addressing
groundwater cleanup needs and 3) negofiating with the responsible party (RP) and the Central Valley
Regional Water Quality Control Board (RWQCB).

Served as Technical Lead for a hydrogeologic evaluation of water supply development potential in a basin
located near the Central Coast of Californla. Factors considered included geologic formation and structure
of water-bearing strata, groundwater flow patterns, existing well yields, water quality distribution patterns
and frends, and hydrageologic conditions specific to the parcel considered for development, Because the
basin was not in a state of overdraft, recommendations were made for site-specific investigation of the
parcel.

Served as Technical Lead for a water quality impact analysis in support of regulatory negotiations regarding
plans for increased groundwater pumping by a growing community in the Central Valley of California, At
issue was whether additional deep pumplng would degrade water quality by causing shallow nitrate
contamination to migrate downward in significant quantities, The available data were reviewed and historic
conditions under which downward migration of nitrate had occurred were identified. This information
suggested that the increased pumping would not cause water quality degradstion. Technical negotiations
with the State Water Board were conducted and a limited amount of additional hydrogeclogic data was
collected. The callected data corroborated the original findings and the plans for increased pumping were
approved.

Provided technical review for a hydrogeologic impact assessment of dewatering related to expansion of
gravel mining operations In the Central Valley of California. The review entailed comparing the results of
two different groundwater modeling studies, explaining differences In results of the two studies, and
gvaluating these differences within the context of potential impacts to the local groundwater system.

Served as Senlor Hydrogeologist for the preparation of a State loan application/workplan to conduct a
feasibility study for supplementing a municipal groundwater-based drinking water supply in the Central
Valley of California. The workplan included tasks related to modeling groundwater recharge and wellfield
aperations, and groundwater management planning under the Groundwater Management Act.

Served as Senlor Hydrogeologist and Project Manager on a water well rehabilitation and maintenance

_ project for a water purveyor in northern California. The initial focus of the project was to develop and

implement a course of action to rehabilitate under-performing wells, The sacond focus of the project was to
develop and implement a long-term plan for preserving efficiency and extending the lives of safisfactorily-
performing wells by considering the econamic life expectancy of each well and specifying data collection
requirements for tracking performance, This Information was managed using database and economic
analysis software.

Served as Senior Hydrogeologist Project Manager for the rehabilitation of a municipal water supply well in
northern California. Services included developing specifications for both chemical/mechanical rehabilitation
of the well screen and installation of a new pumping system that was compahble with an existing variable-
frequency drive,

Served as Project Manager and Senior Hydrogeologist for a new well and reservoir siting study conducted
for a municipality in northern California. The goal of the project was to idenfify viable sites for the new
facilities from the list of surplus city-owned lands. lssues considered included aguifer characteristics,
proximity to groundwater contamination, proximity to existing facllities, potential for well interference, site
suitability for aboveground facillties, aesthetics, and other criteria.

Served as Project Manager on the design of pumping and transmission facilities for two new municipal
water supply wells on the Central Coast of California. Services included developing equipment and
construction specifications, and providing construction and system starfup inspection. Timely completion of
the project allowed the client fo apply for project cost reimbursement from Federal funds.
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Project Experience — Water Supply Assessment and Service {cont.) -

Provided consultation regarding the rehabilitation needs of a municipal water supply well located in the
Central Valley of California, Services provided included consulting with the client on issues that arose

-during field implementation of the rehabilitation measures,

Served as Senior Hydrogeologist for an electronics manufacturing facllity siting assessment in western
Mexico. lssues related to the quality and reliability of the water supply for the proposed site were
considered as part of the assessment,

Served as Senior Hydrogeologist for assessing conditions for developing a groundwater supply for a fruit
processing facility located in the northern Central Valley of Califomia. The local groundwater quality was
poor, and a well was designed to maintain efficiency and integrity under anticipated use scenarios.
Requirements for the well installation and related water treatment system construction were specified in
accordance with the California Department of Health Services Office of Drinking Water,

Developed and installed groundwater and surface water level measurement instruments for a watershed
monitoring project In southwestern Mexico. The work was part of a larger malania control research project.

Evaluated potential impacts on groundwater supplies related to a proposed land development project on the
Central Coast of California. Available hydrogeologic data were reviewed within the context of plans for
groundwater withdrawal related to the development. Potential reductions in water availabilty were
identified, and recommendations were made to further assess the degree of impact.

Performed data collection and interpretation for groundwater resource evaluations in eastern South Dakota.
Glaclally derived aquifers were delineated and characterized in support of agricultural water supply
development,

Wastewater

Serving as Technical Lead for review and commenting on a draft Waste Discharge Requirements (WORs)
General Order issued by the Central Valley RWQCB regarding the Irrigated Lands Regulatory Program.
Specific areas of contribution address potential problems with the proposed groundwater monitoring
requirements given the local hydrogeology: Project deliverables to date have included presentation at a
RWQCB workshop and a report of findings.

Serving as Technical Lead related to renegotiation of WDRs for a cheese plant in southem California east
of San Diego. The project is driven by changes in the wastewater stream. Tasks performed include 1)
characterization of the wastewater quantity and quality, 2) preparation of a Report of Waste Discharge and
a Nutrient/Salt Management Plan, and 3) contribution of various types of information and insights to support
infrastructure modifications at the facility. Negotiation with the Colorado River Basin RWQCB on the WDR
modification is in-process.

Serving as Technical Expert reviewing and commenting on draft language for a General Order and WDRs
regarding the Irigated Lands Regulatory Program that has been prepared by the Central Valley RWQCB,

Served as Project Manager for an environmental site assessment conducted on a 150-acre mixed-
use/agricultural parcel located in the Central Valley of Califomia. The purpose of the assessment was to
facilitate acquisition of the parcel for expansion of wastewater land application operations at a food
processing facility. Accordingly, the list of details for the assessment was expanded to address the
intended use of the parcel. :

Served as Technical Lead for planning and analysis related to technical and regulatory aspects of
performing surface and groundwater drainage in a coastal area of northern California. Issues considered
include potential rates of drainage, surface water quality, septic discharges and permissible ocean
discharges,

Served as Technical Lead related to renegotiation of WDRs for a dairy in southern Califomla east of San
Diego. The project was driven by changes in both the wastewater stream and the lands to which the water
would be discharged, Tasks performed include 1) completion of a water use audit that resulted in a 40%
reduction in wastewater production, 2) preparation of a Nutrient Management Plan and an Engineered
Wastewater Management Plan that were accepted by the RWQCB in initial form, 3) contribution of various
types of information and insights that supported infrastructure modifications at the facility, and 4) expedited
negotiation with the RWQCB on the WDR modification.
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Groundwater Modeling and Optimization Analysis

Served as Technical Lead for a prospective performance evalualion of a new wastewater storage pond liner
technology proposed at a dairy in the Central Valley of California. Information on site conditions and
planned pond design were used to construct a groundwater flow and fransport model. A range of estimated
seepage rates through the liner were simulated with the model in order to evaluate potential impacts to
shallow groundwater quality. The evaluation was used to finalize construction requirements and permitting
detalls for the new wastewater pond.

Served as Technical Lead for a probabilistic cost analysis regarding the remediation of a commercial
property in the Central Valley of California that was impacted by chlorinated volatile organic compounds.
Site conditions were somewhat uncertainty because only preliminary characterization of soil, soil gas and
groundwater had been performed. The set of tasks required to perform the cleanup were identified and cost
ranges were estimated based upon the existing uncertainties. A Monte Carlo analysis was performed to
evaluate the range in total project cost and the probabilities of occurrence for costs within the range. The
results provided a cost-benefit basis for the potential purchaser of the property to make decisions regarding
site management,

Served as Technical Lead for sea water intrusion and groundwater/surface water interaction modeling
studies. The work considered past and potential future effects of groundwater extraction for irrigation upon
flow and water quality in a river and estuary on the Central Coast of California. Technical aspects of this
work were assessing buried channel geometry and hydraulic properties from the wide range of available
data, and evaluating the simultaneous effects of groundwater pumping and spring tide occurrence. Detailed
transient models that included several river reaches and hourly tidal variations were created based upon
previously available information and data collected for this project. The work was used to support
negotiations with the California Department of Figh and Game and, ultimately, hearings at the State Water
Resources Control Board.

Served as Technical Lead for flow and transport modeling conducted to evaluate the source of nitrate
contamination fo a municipal water supply well located in the Central Valley of California. The model was
calibrated using the results of 1) a 30-day pumping test and 2) flow and concentration profiling performed
on the impacted municipal supply well, Important aspects of the modeling were 1) simulating the
contaminant plume response to different historical pumping periods and 2} including the effects of a nearby
improperly constructed water supply well that acted as a vertical conduit. .

Served as Technical Lead for hydrogeologic analysis and development of software for the prediction of
groundwater quality impacts resulting from operations at a norther Califomia facility. The software used
historic and projected facility operations to predict sourcing and migration of tritium in groundwater. A flow
and transport code was developed to simulate advection, dispersion, decay and other processes particular
to the site that are not included in standard modeling packages (in-place constituent mass creation and
rate-limited mass lransfer at multiple spatial scales). Once calibrated, the model was used to evaluate the
impacts of various future operations scenarios within the context of making facllities management and
regulatory negotiation decisions.

Served as Technical Advisor for modeling performed in support of a feasibility study regarding groundwater
deanup in the Central Valley of California. Flow and fransport modeling were performed to evaluate
contaminant plume mavement under different remedial pumping scenarios. Of particular importance in this
work were the effects of many water supply wells located near the plume and fiows between vertically
adjacent water-bearing zones.

Served as Technical Lead for a study that developed conjunctive use strategies and wellfield operational
rules related to meeting future municipal water supply requirements of a growing community in the Central
Valley of California. The project entailed developing a groundwater flow- model that included 1) the
operations of wellfields run by two adjacent communities and 2) groundwater-surface water interactions.
Once calibrated, the model was linked to optimization tools in order to cost effectively evaluate a range of

" operational scenarios. At issue was how to meet. projected higher demands without mobilizing

contaminants {naturally occurring total dissolved solids and two plumes containing VOCs and pesticides)
that would result In increased future treatment costs. Results of the study included wellfield operations
guidelines, suggested maximum extraction schedules, and proposed coordination of wellfield operations by
the two adjacent communities. The model was extended in time.and recalibrated four years later. Future
plans are to use the model as part of water supply planning for city expansion.
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Project Experience - Groundwater Modeling and Optimization Analysis {cont.)

Served as Technical Lead on a groundwater management study performed to support remedial design for a
landfil site in Arizona. Remedial designs necessary fo accommodate Groundwater flows resulting from
present and future water supply management practices were evaluated with a groundwater model
developed for the project. The goal of the work was to develop designs that were both economically viable
and able to contain the leachate plume as water supply pumping and basin recharge practices changed.

Served as Senior Hydrogeologist for a feasibility study and remedial action at an industrial site in the
Central Valley of California. The project was reviewed by the Califomia Department of Toxic Substances
Control (DTSC) and entailed hydrogeologic analysis and groundwater modeling to mitigate impacts to a
water supply wellfield by VOCs. Evaluating and implementing wellhead treatment as the remedial approach
entailed accounting for hoth seasonal variations in welifield pumping demand and economic constraints on
performance of the project. Use of automatedfopimization techniques for assessment of design options
streamlined the modeling process and reduced project expenditures, The work also included developing a
cost-effective monitoring program for the remedial action.

Served as Senior Hydrogeologist for a remedial action at a decommissioned research facility located in
northern Califomia. The project was reviewed by the EPA, DTSC, and the Central Valley RWQCB. It
included hydrogeclogic analysis and modeling to mitigate impacts to groundwater and nearby irrgation
supply wells by VOCs, and litigation support. This work supported preparation of an Engineering
Evaluation/Cost. Analysis and an Interim Remedial Action, and favorable settlement of the litigation matter.
The work also included an assessment of rehabilitation needs for injection wells used in the remedial action.

Served as Technical Lead for an assessment of potential VOC, SVOC and metals concentrations in
groundwater at an industrial facility located in northern California. The project, reviewed by the EPA, DTSC,
and National Oceanic and Atmospheric Administration, entailed modeling groundwater fransport of
constituents of potential concem and mixing of the constituents with surface waters. The concenfration
predictions were used to support performance of ecological and human health risk assessments.

Served as Technical Lead on a groundwater supply management study for a mining operation located in
the western United States. The focus of the project was exploring options for both meeting water
production requirements and capturing impacted water while accounting for restrictions related fo water
rights and well/transmission line capacity limits, Use of automated/optimization techniques for assessing
opfions streamlined the process and allowed a more detailed study to be conducted with a limited budget.

Served as Technical Lead for an evaluation of groundwater drainage rates and volumes resulting from a
planned tunnel construction project in the Sierra Nevada of California. A spreadsheet model was
constructed to simulate fransient drainage from fractured host rock surrounding the planned tunnel
construction. Best- and worst-case estimates of the drainage rates and volumes were prepared to support
plans for removal of suspended solids from the water prior to discharge.

Provided consultation regarding the feasibility of modeling groundwater flow and solute transport in an
alluvial valley located in the western United States. Flow in the valley has been increasingly influenced by
water supply pumping. Key elements for conducting the assessment were development of a complete
conceptual model of how groundwater flow patterns have changed over time, and identifying a viable
approach for model calibration.

Served as Senior Hydrogeologist to develop a remedial approach for an industrial site in Nevada impacted
by chlorinated VOCs, Groundwater modeling was used as a planning tool for phased implementation of a
pumping system to address remediation requirements for the 7,000-foot-long plume. The plume was
present throughout the saturated alluvium in a small.valley, and viable remedial pumping designs are highly
sensitive to available drawdowns and potential dewatering. Use of automated/optimization techniques for
model calibration and design development streamlined the modeling process and reduced project
expenditures,

Supported development of technical strategy and provided senior review for groundwater modeling
performed for remedial investigation/feasibility study and litigation tasks related to a site in Oregon impacted
by chlorinated VOCs. Hydrogeologic analysis involved accounting for the effects of nearby water supply
well pumping on VOC transport in the vicinity of the site. Automated/optimization techniques were
developed and demonstrated to streamline the modeling process.
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Project Experience - Groundwater Modeling and Optimization Analysis (cont,)

- o Evaluated an optimization model for cost-effective disposal of dredging wastes for potential application to

San Francisco Bay. The evaluation was performed for the ACE. Methods were developed for applying the
model to problems that included constraints imposed by environmental regulations. A result of the
avaluation was the determination that increased permitting fees might not change disposal patterns within
the Bay. ‘

Analyzed transient hydraulic head data collected during soil boring to estimate the hydraulic conductivity
and potential solute migration rates for a petroleum site in Oregon. The analysis entailed developing a
mathematical model for assessing slug test data in a three-dimensional flow field. Performance of the
analysis reduced project costs by providing migration rate information without installation of monitoring
wells.

Conducted a modeling study for the DOE to determine the effect of spatially variable solute adsorption on
groundwater solute concentration predictions. This included use of statistical techniques to increase the
reliability of the transport predictions. These techniques have recently been used on other projects to
defend conclusions that are based upon model predictions.

Developed pump-and-treat designs for. capturing organic and heavy metal compounds at an impacted
groundwater site in Canada. The design involved development of a site-specific model of groundwater flow
and solute transport for prediction of exposure point concentrations and application of optimization
techniques for developing designs. The designs involved minimum capital and recurring remediation costs.
Reliability of concentration predictions upon which the designs were based was demonstrated through
application of statistical techniques. '

Modeling, statistical analysis, and database management tasks performed by Mr. Gailey on many of the above-
referenced projects have entailed use of software including Groundwater Vistas, MODFLOW, MODPATH, MT3D,
SEAWAT, RT3D, MOC, Bioscreen, Bioplume [l/lll, SUTRA, PEST, LINDO, STARPAC, GEOEAS, NPSOL,
AQMAN, Visual MODFLOW, GMS, ModelCad and GIS/Key.

Groundwater Remediation

Provided technical support on subsurface characterization, modeling and reporting for a solvent
contamination site in southem Californfa. Much of the work focused on addressing technical challenges
posed by the hydrogeologic setting {structurally deformed, fractured sedimentary rock). The project
Included significant scientific contributions in the areas of field characterization and groundwater flow
modeling.

Served as Principal Hydrogeologist for ongoing remedial action at an industrial site located in northern
California, The project entailed conducting remedial activities (groundwater and soil vapor extraction) and
monitoring progress toward cleanup for a multiparty, subregional plume of chlorinated VOCs. Reporting
and interaction with the San Francisco Bay RWQCB involved completing semi-annual Self Monitoring
Reports. Recent activity also included conducting a Five-Year Remedial Effectiveness Evaluation.
Documenting and emphasizing the effects of impediments to pump-and-treat and naturally occurring
biodegradation were important aspects of this project with respect to limiting future remedial requirements.

Served as Principal Hydrogeologist for ongoing remedial action at an industrial site located in northern
California. The project entalled conducting remedial activity (groundwater extraction) and monitaring
progress toward cleanup for a plume of chlorinated VOCs. Reporting and interaction with the North Coast
RWQCB involved completing semi-annual Self Monitoring Reports. Other project work also included

- reassessment of the hydrogeology and the approach to groundwater extraction with the goal of increasing

project efficiency.

Served as Principal Hydrogeologist for evaluating the resulis of shutting down a groundwater extraction
system at an industrial site located in northern California. The San Francisco RWQCB approved remedial
system shutdown on a temporary basis because (1) on-going pump-and-treat efforts had resulted in only
limited progress toward attaining remedial goals and (2) there was evidence that naturally occurring
biodegradation may have prevented plume migration. The project entailed evaluating the groundwater data
{elevations as well as VOC and inorganic water chemistry) for pre- and post-shutdown periods. A
convincing case for VOC degradation was made based on spatial data trends, A case for plume
stabilizetion was also been made based on temporal data trends. Accounting for the effects of
concentration rebound after pumping and plume migration from the source area was an important
consideration for future site monitoring in order to assess whether the plume front was stable.
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Project Experience — Groundwater Remediation (cont.)

Served as. Principal Hydrageelogist for proposing menitored remedial system shutdown at an industrial site
in narthern California, The proposal to the Nerth Coast RWQCB included a workplan for collecting the
necessary groundwater data to demonstrate the effects of naturally occurring biedegradation of YOGCs in
graundwater, :

Served as Principal Hydrogealogist for ongoing remedial action at an industrial site located in northern
California. The project entailed enhancing remedial activities (groundwater and sall vapar extraction) for a
plume of chlorinated VOCs. Reporting and interaction with the DTSC involved conducting expedited
concaptual and engineering design for expansion of a remedial system. Plans were also been developed
for collecting data to dacument the potential effects of naturally occurring biodegradation in order to limit
future remedial requirements. This work was conducted within the context of negotiating a Prospective
Purchaser Agreement for an adjacent parcel that was impacted by the plume.

Served as Principal Hydrogeologist for ongalng remedial action at an industrial sita located in northem
California.  The project entailed- conducting remedial activity (groundwater extraction) and manitoring
progress toward cleanup for a specific site within a multiparty, subregional plume of chlorinated VOCs,
Reporting and interaction with the EPA involved semi-annual Self Manltoring Reports, Recent activity also
included reevaluating measures for maintaining a site-specific capture zone given that remedial activities
were also oceurring on adjacent sites, ' ' '

Served as Lead Hydrogeolagist for remedial action design related to patroleum-impacted groundwater near
residential. water supply wells in central California. The constituents of cancern included MTBE, and the
Central Valley RWQCB conducted a detailed review of the Remedial Action Plan, The potential effects of
residential well pumping were factored into the remedial pumping design so that containment of the
constituents of concem was achieved and the water supplies were protected.

Served as Senior Hydrogeologist for a fate and transport analysis related to petraleum-impacted
groundwater near residential water supply wells in Alaska. The effects of naturally occurring biodegradation
were incarporated into the analysis and supported the conclusion that risk to the water supplies was low.

Served as Senior Hydrogeologist for a remedial investigation and action at an industrial facility in central
California. The project was reviewed by the Central Valley RWQCB. 1t included hydrogeologic analysis,
histarical review, and negotiation to define remedial action requirements and allocate respansibility amang
responsible parties.

Served as Project Manager and Senior Hydrogeologist for a subsurface investigation of an air cargo facility
at the San Francisco Intemational Airport, The project was reviewad by the RWQCB and parties involved in
cost allocation for cleanup of petroleum-impacted groundwater and soil. Evaluation of subsurface impacts
and recommendation of future actions was conducted within the context of maintaining current business
activities at the site and deferring any intrusive remedial activities until an appropriate time in the future.

Served as Senlor Hydrogeologist for a landfill closure in Mexico City, Mexico. Tasks performed included
acquiring data on potential leachate production rates- and recommending design parameters for a leachate
collection system, Collection of the leachate was required to facilitate the next step of the clasure,
extraction of accumulated landfill gas.

Served as Senior Hydrageologist for a five-year raview and remedial effectiveness evaluation of a
groundwater cleanup operation in northem California. The project entalled evaluation of remedial
performance data for six groundwater extraction systems installed In alluvial sediments and was reviewed
by the San Francisco RWQCB. Key points considered during the evaluation were hydraulic containment of
the chlorinated VOC groundwater plume, cumulative removal of groundwater and VOCs, VOC removal
efficlency, offsite sources of VOCs, and the potential for attaining cleanup goals set by the RWQCB.
Presentation of the project findings positioned the client well for negotiation on further remedial actions.

Provided technicalieconomic analysis and technical review for remedial investigations/ feasibility studies
invalving three industrial sites owned by a single client In southern California. The work was performed

under the review of the DTSC. Project findings were used to develop estimates of cleanup cost and

facilitate completion of real estate transactions for the benzene-impacted properties. Detailed evidence of
naturally occurring biodegradation was developed and used to limit the extent of cleanup measures that

- were considered.
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Project Experience - Groundwater Remediation (cont.)

Served as Senior Hydrogeologist for a remedial investigation conducted at a commercial site in northem
California. - The investigation was performed - under review of the San Francisco Bay RWQCB.
Communication with the RWQCB. on technical aspects of the investigation prior to commencing work
positioned the client well for negotiations on further investigative requirements. The option for cost recovery
was developed by maintaining consistency with the National Contingency Plan during the remedial
investigation and interim remedial action, and by presenting arguments for the presence of off-site sources
of chlorinated VOCs., Potential off-site source areas were identified, and arguments for requiring
subsurface investigation by neighboring parties were supported through an analysls of site hydrogeology
and migration potential, The arguments were presented and defended to the RWQCB. The ultimate goal

- of this effort is to identify other parties also responsible for the cleanup so that costs may be shared.

Served as Project Manager and "Senior Hydrogeologist for a soll and groundwater remedial
investigation/feasiility study and an ecological river assessment conducted at a decommissioned wood
treatment facility in Michigan. Creosote was present at the fadility as a dense nonaqueous phase liquid.
Negotiations with state regulatory agendies were key to successfully limiting the scopes of the
investigations.  Early data review allowad expeditious performance of the site characterizafion and
development of a risk assessment strategy that both met regulatory requirements and was protective of
client cleanup liability. The quality of the site characterization work contributed to the cooperative
relationship between the client and regulatory agency, which reduced the potential for natural resource
damage claims by the state.

Performed remedial investigations and developed site closure arguments for petroleum sites in California,
Florida, Massachusetts, and Rhode Island. The work in Californla was performed under the review of the
Kern County Department of Environmental Health. Site closure arguments were accepted in all four states.

Performed an emergency investigation, and designed, installed, and maintained a petroleum recovery
system in response to a high-volume spill of diesel fuel into the subsurface at a commercial site in
Massachusetts. Implementation of interim petroleum recovery measures minimized petroleum migration

" away from the source area. During the first year of recovery system operation, 25,000 gallons of fuel were

recovered. System enhancements were then made to maintain recovery rates. Project costs were
defrayed by reuse of the recovered fuel.

Designed, installed and maintainéd numerous pefroleum and groundwater recovery systems in several
states, This work also included evaluation of overall remedial effectiveness and the benefits of using
groundwater infllfration systems to enhance petroleum recovery. Work in California was performed under
review of the Central Valley RWQCB.

Performed site assessments for real estate transactions involving retall pefroleum, commercial, and
industrial sites throughout California and Massachusetts. The assessment findings were used to facilitate
completion of the transactions.

Litigation Support

Recent cases in which Mr. Galley has been declared as an expert: -

-~ RF Land Inc. v. City of Ripon (Califomia) 2010

- Raymond Coldani v. Jack Hamm and Patricia Hamm (Federal 2009)

- NCH Corporation v. Hartford Accident and Indemnity Company, et al. (New Jersey)
Deposition testimony in 2007

- Union Bank of California v. Rheem Corp. (California), 2006

- Pinal Creek Group v. Newmont Mining Corp., et al. (Federal — Arizona)
Deposition testimony In 2003 and 2006

Serving as a Technical Consultant regarding responsibility for VOG contamination of a municipal water
supply well. The case is being heard in the Califomia courts.

Served as an expert witness regarding financial responsibility for nitrate contamination of a municipal supply |
well from an industrial facility in northern California. Contributions included planning both data collection
from the impacted well and inspection of the industrial facility, as well as presenting findings during
mediation. The case, filed in the California state court system, ultimately settied.
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Project Experience ~ Litigation Support (cont,)

Served as an expert witness regarding responsibility for nitrate contamination of groundwater in the vicinity |
of a dairy in northem California. Work on the case, filed under the Clean Water Act in the Califomia state
court system, involved field investigation and analysis, mediation support and presentations, and preparing
a technlcal declaratlon in support of a motion for recovery of attorney/expert fees and costs. The case was
ultimately rescinded. : .

Served as an expert witness regarding cost recovery and future apportionment among RPs for cleanup of a
large acid mine drainage site in Arizona. The case involved several RPs active over almost a century and

~ located throughout a mining complex, had been filed under CERCLA, and was heard in the federal court

system. Expert analysis included a comprehensive consideration of the site hydrogeology and historic
mining activities, and flow calculations (water budgets and mass balance assessments on surface water
and groundwater flows, and three-dimensional groundwater flow modeling) lo assess the relative
contributions to the acid plume by.various RPs. Video taped deposition testimony was given twice.

_Served as an expert witness regarding insurance coverage claims related to cleanup of a Superfund site.

The case was filed under CERCLA and heard in the New Jersey state court system. Analysis and opinion
development focused on hydrageologic and regulatory factors that would influence the ultimate cost of the
cleanup. Methods for incorporating uncertainty info the cost estimates was also addressed. Deposition
testimony was given. Issues related to the abave-referenced opinions were subsequently dropped from the
case,

Setved as an expert withess regarding cost recavery for a former electronics manufacturing facility. The
case was flled under CERCLA and heard in the California state court system. Analysis and opinion
development focused on hydrogeologic factors that controlled both the duration of release to groundwater
and the extent of subsequent off-site migration. The case seitled before any testimony was given.

Served as a consultant regarding a CERCLA claim for damages related to a release of contamination into a
San Francisco Bay Area aquifer that serves a large population of Indlvidual well owners (residential and
agricultural), The case, filed by a class of plaintiffs, involves releases from a single industrial parcel whers
multiple RPs operated over time and was heard in the federal court system. Consuiltation has included
document review, quantitative analysis related to the extent of contamination and potential cleanup
timeframe, mediation brief preparation, development of computer animation visual aids for mediation
discussions, and presentation at mediation, :

Provided consultation for mediation of cleanup cost allocation for petroleum-impacted groundwater and soil
at the San Francisco International Airport. The project involved research and strategy development focused
on supporting negotiations with some twenty responsible parties.

Provided consultation for legal defense against a claim concerning financial responsibility for contamination
of residential and agricultural water supplies and soll. The case involved two adjacent parcels in northern
California, was filed under CERCLA, and heard in the federal court system. Data analysis and discusslons
with attorneys focused on the plausibility of claims made by the plaintiff with respect to source area
locafions, site hydrogeology and migration potential of the constituents, and differences in signature
assemblages of constituents present at each of the two sites. The case settled before any testimony was
given.

Provided consultation for legal defense against a claim concaring financial responsibility for petroleum and
heavy metals present in soil and groundwater. The case involved two adjacent industrial parcels in northern
California, was filed under CERCLA and heard in the federal court system. Data analysis and development
of arguments focused on the plausibility of claims made by the plaintiff with respect to source area
locations, site hydrogealogy and migration potential of the constituents, and differences in signalure
assemblages of constituents present at each of the two sites. The arguments prepared supported
successful opposition to motions made by the plaintiff for widespread inspection of the defendant's property,
setflement discussions, -and the defendant’s motion for summary judgment. Prior to a setlement being
reached, Mr. Galley participated in setflement discussions and preparing the expert witness for rial,

Provided consultation for legal defense against a claim cancerning financial responsibility for petroleum
contamination at two adjacent retailfindustrial parcels in northern California, Data analysis and
development of arguments facused upon the adequacy of previously implemented remedial aclions for
which the plaintiff sought compensation. The technical merits of written arguments developed for the
defense resulted in the plaintiff's claim being rescinded prior to the case being heard in court.
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Project Experience - Litigation Support (cont.)

s Served as an expert witness for a defendant regarding a cost recovery claim concerning petroleumn and
chlorinated VOCs present in soil and groundwater. The case was filed under CERCLA and heard in the
federal court system. It involved a single property in northem California, an initial owner-operator (the

- plaintiff), and a subsequent series of occupants (the codefendants). Data analysis and development of
written arguments focused on both changes in the chemical composition of materials used for automotive
fueling and repair between the 1940s and the 1980s, and the appropriate allocation of cost for site cleanup
among the involved parties. Estimation of fotal cost for the cleanup was also performed. 1,2-
Dichloroethane (DCA) was identified as a signature compound for releases to the environment that
occurred before the codefendants occupied the site. Data collected by. the plaintiff demonstrated that DCA
was present across the property and supported arguments that the plaintiff was also responsible for the
cleanup. The case settled before any testimony was given.

o Provided consultation in support of a class action suit against the state of California concerning a levee
failure. Three-dimensional transient groundwater flow and soil mechanical processes were modeled to
show that departure from guidelines for levee maintenance could have caused the failure, Mr. Gailey
defended the modeling work in deposition, This work supported testimony of the expert witness.

Insurance Analysis Support

o Conducted a comprehensive assessment and estimation of future remediation costs in support of
insurance premium pricing for a cost cap policy on two sites. Annual costs over the life of the policy were
developed for three possible scenarios (high, medium, and low costs) based on detailed review and
consideration of project characteristics, These characteristics included fechnical (engineering and
sclence), regulatory and logistical issues. The results were presented and discussed during negofiations
between the insurance company and insurance brokers over premium price.

o Conducted several assessments of remediation projects in support of insurance claims analyses. The
overall approach and effectiveness of remedial actions were evaluated. n addition, costs incurred were
identified and categorized with respect to policy coverage and exclusion categories. General projections of
future costs and fimelines were also prepared.
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MBA, University of California, Berkeley, 2003,
MS, Applied Hydrogeology, Stanford University , 1991,
BS, Geology/Biology, Brown University, 1985,

Professional Certifications and Registrations

Professional Geologist, Califomia No. 5338

Certified Hydrogeologist, California No, 259

40-Hour OSHA HAZWOPER Safety Training

8-Hour OSHA HAZWOPER Refresher/Respirator Fit Test
8-Hour OSHA Site Supervisor Certification -

Flrst Aid/CPR Training

Continued Education

[sotope Methods for Groundwater [nvestigation, Groundwater Resources Association of California, 2007

Endangered Species Acts: Meeting the Challenges, Association of California Water Agencies, 1999

Groundwater Use and Management, University of California af Berkeley Extension, 1998

Drinking Water Regulation, University of Califomia at Berkeley Extension, 1998

Water Supply and Fish in the Sacramento-San Joaquin Delta, University of California at Berkeley Extensnon 1997

Managing Groundwater into the 21st Century, Association of California Water Agencies, 1997

Watershed Management and Source Water Protection: The First Barrier, American Water Works
Association, 1997

Aquifer Storage and Recovery, American Water Works Associafion, 1997

Graduate Study in Environmental Engineering, Stanford University, 1990

Surveying, Wentworth Insfitute of Technology, 1986
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Professional Memberships and Activities

Association of Ground Water Scientists and Engineers
- Groundwater Resources Association of California -
Technical reviewer for various journals

Publlcatlons

Gailey, RM. 2000, Application of Mixed-Integer Linear Programmlng Techniques for Water Supply Wellfield
Management and Plume. Containment at a Califomia EPA Site. Proceedings of the Intemational
Symposium On Integrated Water Resources Management, Intemafional Assomatlon of Hydrological
Sclences.

Galley, R.M. 1999, Application of Mixed-Integer Linear Programming Techniques for Water Supply Welltield
Management and Plume Containment at a California EPA site. Proceedings of the 26th Annual Conference
on Water Resources Planning and Management, American Society of Civil Engineers. (Published on
compact disc.)

Gailey, R.M. and M. Eisen, 1997. An Optimization-based Evaluation for Groundwater Plume Containment and
Water Supply Managament at a Callfornia EPA Site. p. 138. In: proceedings of XXVIith IAHR Congress,
Water for a Changing Global Community, Theme C: Groundwater An Endangered Resource.

Brogan, S.D. and R.M. Gailey. 1995. A method for estimating field-scale mass transfer rate parameters and
assessing aquifer clean-up times. Ground Water 33 (6) 997-1009.

Ga'lley, R.M. and S.M. Gorelick. 1993. Optimal, reliable plume capture 'schemes: application to The Gloucester
Landfill groundwater contamination problem. Ground Water 31 (1) 107-114,

Gailey, R.M,, A.S. Crowe, and S.M. Gorelick. 1991, Coupled process parameter estimation and prediction
uncertainty using hydraulic head and concentration data. Advances in Water Resources 14 (5) 301-314.

Gailey, R.M. and D.E. Jones. 1987. The use of sediment permeability variations in the performance of petroleum
recovery from glacial sediments. p. 515. In: Proc. of the Focus on Eastern Regional Groundwater Issues,
National Water Well Association.

Presentations

A Case for Alternative Groundwater Monitoring under CASGEM in Northeastern California.. Session Speaker,
Groundwater Resources Association of California, 21st Annual Meeting and Conference, California
Groundwater: Data, Planning and Opportunities, October 4 and 5, 2012, Rohnert Park, California.

Water Supply Well Rehabilitation Methods: Altemnatives and Successes. Invited Speaker, Groundwater Resources
Association of California Managing Wells in California and Protecting Groundwater Resources Sympaosium,
August 22 and 29, 2012, Sacramento, California.

Factors Affedting Nitrate Concentratlons in Water Supply Wells. 28th Biennial Groundwater Conference and 20th
Annual Meeting of the Groundwater Resources Association of California, California’s Water's Future Goes
Underground, October 5-6, 2011, Sacramento, California.

Identifying the Sources of Nifrate to a Deep Municipal Water Supply Well Using Stable Isotopes of Nitrate,
Groundwater Age Dating and Depth-Spedific Sampling. Copresenter with Brad Esser, Groundwater
Resources Association of California Environmental Forensics Symposium, April 12, 2011, Irvine, California.

Reducing Arsenic Concenfrations from a Municipal Supply Well through Well Screen Modification.  Invited
Speaker, Arsenic Symposium: Treatment Alternatives and Case Studies, December 8-10, 2009,
Bakersfleld, Barstow and Ontario, California.

Simulating Flow and Transport Uncertainty Associated with Water Supply Well Modification Based upon Well
' ‘Profiling and Pumping Test Data. Coauthor with Grace Su, 2010 National Groundwater Association
- Groundwater Summit, April 12-14, 2010, Denver, Colorado.

Reducing Arsenic Concentrations from ‘a Municipal Supply Well through Well Screen Modification. Invited
Speaker, Arsenic Symposium: Treatment Alternatives and Case Studies, December 8-10, 2009,
Bakersfield, Barstow and Ontario, California.
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Presentations (cont.)

Considering the Consumption of Energy and Other Resources dunng Pumping at the Well and Wellfield Scales.
Invited Speaker, 27th Biennial Groundwater Conference and 18th Annual Mesting of the Groundwater
Resources Association of California, Water Crisis and Uncertainty: Shaping Groundwater's Future, October
6-7, 2009, Sacramento, Califoria,

Planning Combined Municipal Use of Groundwater and Surface Water: Technical and General Results from a
~ Case Study. Session Speaker, Groundwater Protection Council Annual Forum 2009, Water/Energy
Sustainability Symposium — Water and Energy Policy in the 21st Century, September 13-16, 2009, Salt

Lake City, Utah.

Optimal Conjunctive Use of Surface Water and Groundwater Resources; A Tale of Two Cities. Session Speaker
and Symposium Co-Chair, Applications of Optimization Techniques to Groundwater, a Groundwater
Resources Association of California Symposium, October 16, 2008, Sacramento, California.

Details of Optimization and Applications to Groundwater Projects. Course Instructor and Co-Chair, a Groundwater
Resources Association of California Short Course, October 15, 2008, Sacramento, California.

Application of a Simulation-Optimization Approach for Water Supply Wellfield Management and Plume
Containment, Session Speaker, Groundwater Resources Association of California, 13th Annual Meeting
and Conference, Managing Aquifers for Sustainability ~ Protection, Restoration, Replenishment, and Water
Reuse, September 23-24, 2004, Rohnert Park, California,

Application of Mixed-Integer Linear Programming Techniques for Water Supply Wellfield Management and Plume
Containment at a California EPA site. Session Speaker, International Association of Hydrological Sciences,
International Symposium On Integrated Water Resources Management, April 9-12, 2000, Davis, California.

Application of Mixed-Integer Linear Programming Technigues for Water Supply Well Fixed Management and

" Plume Containment at a California EPA site, Session Moderator and Speaker, American Society of Civil

Engineers Water Resources Planning and Management Division Annual Conference, June 6-9, 1999,
Tempe, Arizona.

Wellfield Optimization: A Case Study. Session speaker, American Water Works Association, Califorria-Nevada
Section, Fall Conference, October 6-3, 1398, Reno, Nevada.

A Linear Programming Application for Water Resource Management at a Mining Operation. Session speaker, 25th
Annual Conference on Water Resources Planning and Management, American Society of Civil Engineers,
June 7-10, 1998, Chicago, lllinois.

Water Disposal Concerns with a Well Rehabilitation Project. Invited Speaker, American Water Works Association,
California-Nevada Section, Water Well Monitoring and Rehabilitation Seminar, May 20-21, 1998, Stockton,
California.

Quantifying Rate-Limited Mass Transfer Effects in the Field: Challenges Faced by Environmental Science
Practitioners. Session speaker, American Geophysical Union Fall Mesting, December 8-12, 1997, San
Francisco, California.

An optimization-based evaluation for groundwater plume containment and water supply management at a
California EPA site, Session speaker, American Water Resources Association Annual Conference and
Symposium on Conjunctive Use of Water Resources: Aquifer Storage and Recovery, October 19-23, 1897,
Long Beach, California.

An optimization-based evaluation fovr groundwater plume containment and water supply management at a
California EPA site, Session speaker, XXVII in IAHR Congress, Water For A Changing Global Community,
August 10-15, 1997, San Francisco, California.

A method for estimating field-scale mass transfer rate parameters and predicting aquifer clean-up times. Session
speaker, 1994 Groundwater Modeling Conference, August 10-12, 1994, Fort Collins, Colorado.

Design of optimal, reliable groundwater capture schemes.- Session speaker, solvmg Ground Water Problems with
Models, February 11-13, 1992, Dallas, Texas.

Design of optimal, reliable groundwater capture schemes. Lecturer, National Research and Development
Conference on the Control of Hazardous Materials, February 4-6, 1992, San Francisco, California.

Deslgn of optimal, reliable plume capture schemes: application to the Gloucestef Landfill. Invited speaker,
American Geophysical Union Fall Meeting, December 9-13, 1991, San Francisco, California.
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The use of sediment permeability variations in the performance of petroleum recovery from glacial sediments,
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1.0 INTRODUCTION

The Source Group, Inc. (SGI), on behalf of Sunoco, (R&M) Inc. (Sunoco), conducted additional
investigations at the former Mount Diablo Mercury Mine in Contra Costa County, California (the
Site or Mine), consistent with the Central Valley Regional Water Quality Control Board's
(CVRWQCB) December 30, 2009 Revised Technical Reporting Order R5-2009-0869 (Rev. Order).

This work supplements SGI's Characterization Report, Mount Diablo Mercury Mine
(Characterization Report; SGI 2010a), which identified data gaps and recommended work
elements to complete characterization of the Site pursuant to the Rev. Order. CVRWQCB staff
concurred with the proposed additional elements in its August 30, 2010 letter to Sunoco. SGI then
presented a detailed scope of work in its Additional Characterization Work Plan (Work Plan; SGI,
2010b), including the following activities:

¢ Performance of a topographic survey;

o |Installation of two groundwater monitoring wells: 1) a well within the Bradley Mining
Company (Bradley) mine workings, specifically, in Bradley's 165-level lateral Adit, which
exits to the surface within Bradley’s historic mercury ore tailings piles (completed at a total
depth of 85 feet below ground surface (bgs) and; 2) a well into the former Defense Minerals
Exploration Agency (DMEA)/Cordero Mining Co. (Cordero) underground mine workings,
specifically, into the Cordero 360-level lateral tunnel (completed at a total depth of 275 feet
bgs);

e Sampling and analysis of groundwater and evaluation of gradients within these wells; and

e Surface water sampling to determine and/or confirm sources of mercury to Site surface
waters to assist the CVRWQCB's evaluation of remedial alternatives.

CVRWQCB Staff concurred with the Work Plan’s proposed scope of additional work in its
October 26, 2010 letter to Sunoco. SGI successfully completed each task identified in the
approved Work Plan on behalf of Sunoco, thereby completing the investigation required in the Rev.
Order.
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20 SITE BACKGROUND

2.1 Location and Current Use

The Site, which is located in an unincorporated area of Contra Costa County, Califomia at the
northeastem base of Mount Diablo, includes the former Mine and its historic working areas , and is
generally described as the 80 acres of land on the southwest quadrant of the intersection of Marsh
Creek Road and Morgan Tenitory Road as shown on Figure 1-1. The Site 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.

The Mine has reportedly been closed since around 1969. Most assay and process equipment has
been removed from the Site, which 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 Site owners, Jack
and Carolyn Wessman, and their lessees, use the Site for residential purposes and cattle ranching.

2.2 Site Operational and Mining History

2.2.1 Pre-Cordero History

Mining operations first began at the Site in 1863. Between 1863 and 1936, various operators
removed approximately 1,739 flasks of mercury from the Site. Bradley produced more than 10,000
flasks of mercury during its 15 years of mining operations at the Site between 1936 to 1951. 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 an “adit” tunnel
that exited to the surface on the 165-level (the 165-level Adit; Pampeyan, 1963).

Bradley generated 78,188 cubic yards of milled tailings and 24,815 cubic yards of waste rock from
the mine tunnels (Ross 1940). The material generated by Bradley represents 97.3 percent of all
waste material generated, and nearly 100% of all mill tailings, as documented in the attached
Table 2-1. In addition to the materials generated from the Mine, Bradley also operated a rock
quarry to the west of the Mine. Waste rock generated from Bradley’s quarry operation is reported
to have been placed in the area called the “Waste Dump” on maps produced by the Califomia
Division of Mines and Geology (Pampeyan, 1963). Historical records indicate that Bradley’s mining
and milling operations resulted in 97.3 percent of the currently existing waste and tailings piles at
the Site; these waste piles match the waste pile configuration reflected in the 1953 Califomia
Division of Mines and Geology’s Site mapping (Pampeyan, 1963). Figure 2-2 provides a map
depicting the locations of the tailings and waste rock piles that Bradley generated on the Site.
SGI's field confirmed locations of mercury mine tailings and waste rock are depicted in blue
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hatched outline and can be readily discemed as bare looking areas on the aerial photographs
(Figure 2-2.) The waste dump that received Bradley’s quarry waste rock is north (northem waste
rock) and is circled in a dashed green outline. The northem waste rock area is physically different
from the other Bradley waste areas as it has an extensive tree cover as reflected in Figure 2-2.

Following the period of extensive Bradley operations, Mt. Diablo Quicksilver Co., Ltd. (Mt. Diablo
Quicksilver) next leased the Mine to Ronnie B. Smith and partners (Smith, 1951). Using surface
(open pit) mining methods, Smith, et al. produced an estimated 125 flasks of mercury in a rotary
fumace. In 1953, the DMEA granted Smith, et al. a loan to explore the deeper parts of the shear
zone (Schuette, 1954). 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 (Schuette, 1954). The DMEA Shaft and
workings flooded on February 18, 1954 and, subsequently, Smith, et al. abandoned the project
(Schuette, 1954).

2.2.2 Cordero Operational and Mining History

Cordero Mining Company (Cordero) rejected a DMEA contract and leased the Site from Mt. Diablo
Quicksilver on November 1, 1954, and began reconditioning the DMEA Shaft in January 1955
before discontinuing operations in December 1955. The former Cordero lease area as presented
in Figure 2-2 excludes a significant portion of the easterly areas of Bradley’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 adjacent to Morgan Temitory 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 is
presented on Figure 2-3 (Cordero never conducted any surface mining at the Site). Records also
indicate 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,
1955). The total volume of waste rock generated by Cordero was approximately 1,228 cubic yards
(Table 2-1). Cordero generated an estimated 100 to 200 tons of ore with a grade of 3 to 10 pounds
of mercury per ton (Pampeyan and Sheahan, 1957), which equates 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 those of Cordero is approximately 105,848 cubic yards as referenced on Table 2-1.
Based on these material calculations, waste rock and ore generated by Cordero represents less
than 1.2 percent of the total volume of mined material at the entire Site.
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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.

223 Post-Cordero Activities

In 1956 the Nevada Scheelite Corp. leased the mine and installed a deep-well pump (550 gallons
per minute) to remove water which had risen to a point 112 feet below the collar of the shaft. Since
the downstream ranchers objected to the discharge of acid mine water into the creek this work was
suspended. Attention was then directed to the open pit where some exploration was done using
wagon drills. A small tonnage of retort-grade ore was developed. Since this was not sufficient to
satisfy the requirements of the company the lease was relinquished (Division of Mines, 1958).

A June 1958 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 Site ceased operation. Welty and Randall Mining Co. subsequently operated an unidentified
portion of the Site from approximately 1965 to 1969. They apparently re-worked mine tailings at
the 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
Guadalupe actually operated the Mine. In June 1974, the current owners, Jack and Carolyn
Wessman and the Wessman Family Trust purchased the Site from Guadalupe. In 1977, the
Wessmans sold the portion of the Site containing the settlement pond to Ellen and Frank Meyer,
but subsequently repurchased it in 1989.

23 Previous Investigations

The potential for contamination of Marsh Creek from the Site has long been of concem, resuiting in
considerable sampling of Marsh Creek, Dunn Creek, Horse Creek, pond effluent, etc., over the
past 50+ years (WPCB Document Log) by the following:

¢ CVRWQCB and its predecessor, the WPCB, as part of inspection visits to the Mine since
the late 1930’s;

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

e Professor 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.

The following sections summarize these previous investigations.
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2.3.1 State Water Pollution Control Board / California Regional Water Quality Control
Board Investigations

Beginning in the late 1930's, the CVRWQCB and its predecessor, the WPCB, periodically
inspected the Site and collected surface water grab samples under varying conditions (ranging
from high runoff periods, to periods of little or no runoff) from the following 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);

+ Drainage from mine/tailings on Wessman property;

+ Drainage from ponded area, north of tailings;

¢ Springs on State Park Land;

o Alkali Spring below and east of pond/dam;

¢ Mine pond;

o  Zuurwell,

e Prison Farm well; and

o Marsh Creek Springs Resort well.

These samples were analyzed for general water quality parameters and metals. The
Characterization Report (SGI 2010a) includes a summary of these water sample results.

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

In 1989, a technical report evaluating the gechydrochemical setting of the Site's surface
impoundment, the source of contaminants in the surface impoundment, waste control altematives,
and preliminary cost estimates for these altematives 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). The report characterized the contaminants in the surface impoundment based on
historical data obtained from 11 water samples collected from the surface impoundment from 1953
through 1988. 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 primary drinking water standards. As summarized in Appendix A
to the Characterization Report (SGI, 2010a), in April and May of 1989, J.L. lovenitti, a consulting
geoscientist based in Pleasant Hill, Califomia, collected nine surface water samples from Dunn
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Creek (various locations), Ore House Spring, the creek above the Northem Pond, the Northem
Pond, and the surface impoundment (two locations: lovenitti, 1989)

2.3.3 Professor Darell G. Slotton, Marsh Creek Watershed Mercury Assessment Project

Contra Costa County sponsored a three-year study (1995, 1996, and 1997) of the Marsh Creek
Watershed to comprehensively determine the sources of mercury in the Marsh Creek Watershed,
both natural and anthropogenic. These studies also documented 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 Mine.

The results of the 1995 study are summarized in a March 1996 report titled “Marsh Creek
Watershed 1985 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 aspects of
mercury loading within the Marsh Creek Watershed. As part of this Mercury Assessment Project,
sampling was conducted at the Site, 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 area
of the Site 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). The 1996 study, (the second
year of the three-year baseline study), evaluated mercury availability in indicator species and
sediment within stream sites and the Marsh Creek Reservoir by collecting 175 individual and
composite samples of invertebrates, sediment, and young fish from 13 stream sites and the Marsh
Creek Reservoir (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). As with the 1996 study, the 1997 study (i.e., final year of the three-year
baseline study) focused on evaluating mercury availability in indicator species and sediments
within stream sites and the Marsh Creek Reservoir and involved the collection of 137 individual and
composite samples of invertebrates, sediment, and young fish from 12 stream sites and the Marsh
Creek Reservoir, (Slotton, et al., 1998).

Slotton, et al.’s three-year study and extensive sampling of the entire Marsh Creek Watershed
(Slotton, 1996) specifically concluded that Initial work in 1995 documented that the Mt. Diablo
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Mercury Mine region contributed the great majority of the entire watershed’s mecury loading (95%
with 88% directly traceable to the ongoing drainage from exposed tailings, i.e. Bradley Mining
Company’s waste) at the Site (Slotton, et. Al., 1996). Accordingly, Slotton’s findings indicate that
Bradley’s exposed mine tailings piles are responsible for approximately 94.3% of the mercury
discharge from the upper watershed that includes the mine.

24 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 Site. 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 Site 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 Site to cap mine waste.

Based on SGI's discussions with Jack Wessman 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 fumace, 3) filling and capping of a small pond
located west of the DMEA Shaft, 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 higher elevations of the Site, 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 States Environmental Protection Agency (USEPA),
Sunoco conducted an emergency stabilization of the southeastern wall of the Lower Pond’s
impoundment dam to prevent continued storm flow erosion of the impoundment in 2008/2009.
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 ACTIVITIES

In accordance with the Work Plan, field activities presented herein were performed and details of
these activities are presented in the following sections.

31 Topographic Site Survey

A licensed surveyor performed a Site survey, which included determining exact locations of a
number of features associated with the Mine. These features were selected for survey so that they
could be referenced to historical maps depicting subterranean adits and laterals targeted for well
installations.

A topographic survey was performed at a two-foot contour interval for the Site produced from aerial
photography stereo pairs of the Site from a project specific flyover event conducted by HJW
Geospatial. The topographic map included as Figure 3-1 was used in monitoring well placement.
In general, historic structures still in existence were used to georeference the location of former
underground mine workings with current surface features to ensure accurate placement of the
monitoring wells.

3.2  Surface Water Sampling

On October 20, 2010, February 17 and June 14, 2011, SGI collected surface water samples from
various locations around the Site per the Work Plan to identify and quantify sources of mercury and
other chemicals in runoff water and confirm the results of the previous surface water sampling
conducted by SGI in April and May of 2010.

Surface water samples were collected at the following locations (as available) during all five
sampling events (including the April and May 2010 events which were included in the
Characterization Report, SGI 2010a):

o Bradley tailings piles (including SW-01, SW-02, and SW-03);

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

» Runoff water observed moving between the Bradley tailings piles and the Lower Pond
(SW-05),

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

e Dunn Creek (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
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e My Creek (including upstream, within, and downstream of the northem waste rock area
[SW-12, SW-11, and SW-13, respectively]).

Upstream surface water sampling locations SW-12 and SW-16 are considered background
locations as they are located upstream of all identified former mining activities in the upper
watershed. Sampling location SW-04, the natural and undisturbed spring on State Park property,
is considered representative of natural background conditions of spring water flow in the area of the
mine. The 16 surface water sampling locations (SW-01 to SW-16) are presented on Figure 3-2. A
sample location key is summarized in Table 3-1.

3.21  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
sample container was used to initially capture the water s’ample, 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. Each sample was capped, labeled, and
placed in a cooler with ice and transported to California-certified Accutest Laboratory located in
San Jose, Califomia (Accutest). Chain-of-custody procedures were followed at all times. Chain-of-
custody documentation is included with the laboratory reports in Appendix A.

322 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, were properly disposed of
and not reused for any subsequent sample collection.

3.2.3 Laboratory Analysis

The surface water samples were analyzed for the following parameters:

o Total Mercury;

o Dissolved Mercury;

o Methyl Mercury;

e pH;

e Alkalinity (Bicarbonate, Carbonate and total);
+ Dissolved Organic Carbon;

¢ Specific Conductivity;
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s Total Dissolved Solids;

¢ Hardness (as CaCOs);

o  Turbidity;

o Dissolved Silica;

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

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

» Remaining Priority Pollutant Metals - Sb, Be, Cd, Cr, Cu, Pb, Ni, Se, Ag, T.

Analytical results for surface water samples are included in Table 3-2.

3.3 Monitoring Well Installation and Sampling

On May 2 through May 9, 2011, Boart Longyear (Boart) of Yuba City, Califomia mobilized to the
Site and under the supervision of SGI, installed monitoring wells in the Bradley 165-level Adit
(ADIT-1) and the DMEA/Cordero 360-level lateral tunnel (DMEA-1). Details of well construction
and sampling activities are presented below. Locations of these wells are presented in Figures 3-2
and 3-3.

Well DMEA-1 was installed to intercept the DMEA/Cordero underground workings, specifically the
360-level lateral tunnel. Well ADIT-1 was installed to intercept the Bradley underground workings,
specifically the 165-level Adit. Both wells were screened across the apparent intervals of their
respective tunnel systems. Figure 3-3 shows the well locations in relation to the tunnel systems.
Figure 3-4 shows the tunnel workings in cross-section including elevation indications of the
different tunnel levels.

As presented in Figure 3-4, the 165-level and 360-level are located at approximate elevations feet
above msl of 787 and 620, respectively. Based on this map and surface elevation measurements,
the approximate depths estimated to encounter the two tunnels were 76 feet bgs for ADIT-1 and
278 feet bgs for DMEA-1. The tunnel zone for well ADIT-1 was encountered at approximately the
expected depth (72 feet bgs). For well DMEA-1, the tunnel was encountered higher than expected
at approximately 244 feet bgs, and was also greater in height (over 20 feet thick), than expected.
Both of these observations suggest that the roof of the tunnel was encountered, but has collapsed
over time.

3.3.1  Soil Boring Advancement

Prior to well installation, soil borings were advanced using a sonic drill rig. The sonic drilling
technology combines harmonics (vibration) and rotation as the basis for tool advancement. Sonic
drilling uses water as the fluid medium. Driling was conducted using an inner casing (core barrel)
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followed by an outer casing. A 4-inch diameter core barrel and 9- and 8-inch diameter outer casing
were used. The drilling procedure occurred as follows:

e The core barrel was advanced 10 feet into the subsurface, followed by the 9-inch diameter
outer casing;

e The core barrel was removed from the borehole and the soillrock was logged then
transferred to a bin for disposal;

o The core barrel was then put back into the borehole and advanced another 10 feet; and

e An additional 10 foot length of outer casing was added to the outer casing that is in the
ground and was drilled to meet the bottom of the core barrel.

This process continued until total depth was reached for each well. ADIT-1 was completed to a
total depth of 85 feet bgs and DMEA-1 was drilled to a total depth of 275 feet bgs. The boring/well
logs for these wells are presented in Appendix B.

33.2 Well Construction

ADIT-1 and DMEA-1 were constructed using 4-inch diameter schedule 80 polyvinyl chloride (PVC)
well casings and 0.010-inch machined slot screen. ADIT-1 was screened with a filter pack of #3
Monterey sand around the well screen, extending from 65 to 80 feet bgs. Ten feet of blank PVC
was installed in the bottom of the borehale for the purpose of trapping sediment. DMEA-1 was
screened from 240 to 265 feet bgs, also with 10 feet of blank PVC for trapping sediment. Since a
void was encountered in this screen interval during drilling, a packer was set at 230 feet bgs and no
filter pack was placed around the screen. Hydrated bentonite was placed above the filter pack or
packer. Neat cement-grout was then placed above the bentonite to the surface. Wells were
completed using stovepipe well boxes set in a concrete pad. Well construction details are
presented in Table 3-3. Well logs are presented in Appendix B.

3.3.3 Well Development

On May 24, 2011, Boart mobilized to the Site to develop the two new groundwater monitoring
wells. The wells were developed by surging and purging until the water in each was relatively free
of sediment. Well development water was temporarily stored in 4,000-gallon poly tanks pending
profiling and offsite disposal.

3.34 Transducer Deployment

Subsequent to the installation of ADIT-1 and DMEA-1, In-Situ brand Level Troll 500 data logging
transducers were installed in each well on June 15, 2011. Each transducer was set to record water
temperature and water pressure (as water column height) hourly. Data was downloaded during
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groundwater sampling events on June 29, July 21, and August 16, 2011. During each visit, depth
to water was measured manually with a Solinst Model 101 water level meter. A reading from each
transducer coincident with the manual depth to water measurement provided the reference
distance from the transducer sensor to the surveyed top of casing measurement point. The
manual data allowed all subsequent data collected by each transducer to be translated from
elevation of water above the transducer sensor to absolute water level elevation in feet above
mean sea level.

3.3.5 Groundwater Monitoring and Sample Collection Procedures

On June 15, and July 21, 2011, monitoring wells were gauged to the nearest 0.01 foot bgs and
sampled. Groundwater samples were collected using the low-flow sampling method. Well water
was purged at a low-flow rate of approximately one (1) liter per minute while monitoring the stability
of the water quality parameters (i.e., pH, temperature, electrical conductivity [EC] dissolved oxygen
[DO], and oxidation-reduction potential [ORP]). A submersible pump attached to a flow-through
cell using disposable tubing was used to purge wells and groundwater parameters were monitored
using a YSI 660 water quality meter. Parameters were allowed to stabilize before groundwater
samples were collected. Field data sheets for gauging and sampling the monitoring wells are
presented in Appendix C.

Upon completion of well purging, groundwater samples were collected through the pump and
decanted into laboratory-supplied containers. Each sample was capped, labeled, and placed in a
cooler with ice, and transported to Accutest. Chain-of-custody procedures were followed at all
times. Chain-of-custody documentation is included with the laboratory reports in Appendix A.

3.3.6 Equipment Decontamination

All non-disposable gauging and sampling equipment, including the pump and the flow-through cell,
were decontaminated between wells using a non-phosphate detergent and distilled water. All
tubing used to connect the pump to the flow-through cell was replaced between each well.

3.3.7 Laboratory Analysis

Groundwater samples were analyzed for the same parameters as surface water samples, as listed
in Section 3.2.3 above. The groundwater samples were additionally analyzed for dissolved
arsenic. Analytical results for groundwater samples are included in Table 3-4.
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3.3.8 Well Survey

Subsequent to well installations on June 14, 2011, a licensed professional surveyed the ground
elevation, measuring point elevation, and location of each groundwater monitoring well
(Appendix D).

3.3.9 Waste Handling

Soil cuttings, well development, decontamination, and purge water generated during the drilling
and sampling processes were properly placed in a soil bin and/or 4,000 gallon baker tanks onsite
pending characterization and offsite disposal. A total of 4,753 gallons of waste water were
transported by Clean Harbors on July 14, 2011 and August 10, 2011 for disposal at the Clean
Harbors recycling facility in San Jose, California and 15 cubic yards of soil was transported by
Clean Harbors on September 8, 2011 to the Clean Harbors facility in Buttonwillow, California.
Copies of the waste manifests are included in Appendix E.
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40 INVESTIGATION RESULTS

The August 2010 Characterization Report (SGI 2010a) detailed the results of a field survey of the
Site which included the mapping of tailings and waste piles, the mapping of surface water flows,
the identification of springs and associated flows, and the history of flows to and from the ponds.
Based on the results, sixteen surface water sampling locations were identified and sampled in April
and May, 2010, the analytical results of which were also presented in the Characterization Report.
Sampling events that occurred subsequent to the Characterization Report (October 2010, and in
February and June 2011) increased the overall surface water data set and our understanding of
the Site water flow pathways. For example, surface water sampling point SW-01 was previously
believed to flow from the Adit Spring, while later observations and water quality data now suggest
that it is runoff from Bradley tailings or waste rock piles. Therefore, based on the full suite of water
sampling results, along with water chemistry data obtained from the wells installed in the
underground workings, the presentation of the data has been altered for this report relative to the
Characterization Report, which grouped waters by chemical signature. This report traces the
various waters by physical flow pathway in and around the Site, and compares the history and
chemical alterations along the various flow paths using the full suite of available data. The results
of this additional investigation are detailed below.

4.1 Slte Survey Results

A new topographic survey was conducted of the Site and immediate surroundings. The resulting
map (Figure 3-1) shows the topography of the Site in two-foot contour intervals and surface
features of the former mine site. The source survey map, including the entire surveyed area, is
included in Appendix F. This topographic map was used along with historic structures still in
existence to georeference the location of former underground mine workings relative to current
surface features in order to correctly place the installation of the two monitoring wells to intercept
specific locations within the underground workings.

4.2  Water Level Monitoring Results

Following the installation of monitoring wells ADIT-1 and DMEA-1, both were surveyed for location
and measuring point elevation relative to mean sea level, allowing for the installation of
groundwater transducers. Groundwater elevation monitoring data showed consistently higher
elevations in the Cordero workings well (DMEA-1) relative to the Bradley workings well (ADIT-1).
Specifically, water elevation in DMEA-1 was, on average, 0.28 feet higher than the water elevation
in ADIT-1 based on data collected between June 14 and August 16, 2011. A graphical
representation of water levels in the two monitoring wells is included as Figure 4-1. Water levels in
both ADIT-1 and DMEA-1 have declined approximately 2.7 feet since the start of data collection.
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4.3 Connection between Bradley and Cordero Tunnels

The Bradley workings and the 165-level Adit were excavated long before the existence of Cordero
workings. The Bradley tunnels were advanced into a shear zone within a silica-carbonate rock
formation containing mercury ore. Groundwater was encountered within the silica-carbonate rock
formation and along the fractures and brecciated rock within the shear zone. As a consequence,
Bradley had to continuously remove water from the tunnels to avoid flooding. One reason Bradley
installed the 165-level Adit was to facilitate the removal of water from the mine workings. Once
Bradley closed down the underground workings in 1951, groundwater infiltration flooded the
tunnels and escaped out through the 165-level Adit. Though the adit portal was subsequently
buried beneath tailings and waste rock, water continued to flow, the surface expression of which
became known as Adit Spring.

Subsequent to the departure of Bradley from the Site, Cordero excavated a series of workings from
the DMEA shaft toward the same shear zone encountered by the Bradley workings. The DMEA
shaft itself was installed within a dry mudstone and sandstone formation, which Cordero had to
tunnel through to reach the silica-carbonate formation and the shear zone. Groundwater was
encountered at the transition between the mudstone/sandstone formation and the silica-carbonate
formation, and pumping was necessary to keep the tunnels dry. Eventually, the Cordero workings
were directly connected to the Bradley workings above via a subvertical shaft called the Main
Winze.

The Cordero tunnels encountered the same water bearing zone as the Bradley tunnels (i.e., the
two tunnel systems tapped into rock formations under the same hydraulic pressure). This was
demonstrated by recent water level monitoring which showed the hydraulic head of the water in the
Cordero tunnel system is on average only three and a quarter inches higher than that of the
Bradley tunnel near the 165-level Adit. The lower head measured in the Adit-1 monitoring well is
indicative of naturally expected conditions of decreasing head down-gradient towards the ultimate
discharge point at the mouth of the Adit-1 tunnel.

Most of the tunneling, including the Main Winze, and ore removal from the shear zone was done by
the Bradley Mining Company. Cordero approached the shear zone with its tunnels and connected
to the Main Winze, which had already penetrated the shear zone, but conducted no bulk mining
activities within the shear zone and thus exposed very little additional surface area. The ADIT-1
monitoring well data shows that the Cordero workings do not contribute any mercury to the Bradley
workings above.

44  Water Flow Pathways and Related Water Chemistry Analytical Results

Waters associated with the Site and immediate surroundings that have been studied as part of this
investigation include surface flows, subterranean flows (i.e., flow within the former mine workings),
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precipitation captured as surface flow, and springs. The flow of these waters can be generally
classified as following one of three pathways from a source to the final disposition of all waters from
the Site which is downstream flow in Dunn Creek:

e Water sourced from underground mine workings;

» Water sourced from precipitation falling across the Site, then flowing as surface water over
and through mine tailings and waste rock found at the Site; and

e Water that flows near or on the Site, but generally does not contact any mine tailings or
waste rock.

The first pathway is followed by water sourced from the underground workings of the Mine. This
water emanates from the underground workings through the Bradley 165-level Adit, and then
through Bradley’s tailings and waste rock piles to the surface at a point commonly called Adit
Spring (SW-15). From there, it runs downhill as surface flow over more mine tailings and travertine
deposits (SW-5) before entering into the main catchment pond (Lower Pond, SW-9). The second
pathway is followed by precipitation that falls across the Site, which then immediately flows as
surface water over and through Bradley’s mine tailings, waste rock and the natural geologic
formations found at the Site. Some of the water flows through the Bradley tailings located in the
south east section of the Site (SW-2, SW-3), above the Lower Pond, which largely receives these
waters. Other waters, largely from the mine workings area, have either been channeled by the
current landowner to bypass flow to the Lower Pond or flow north toward My Creek. A third
pathway is followed by surface water that flows through the Site but generally does not contact any
mine tailings. This includes the waters from Dunn Creek and My Creek, along with waters sourced
from the Ore House Spring and the Park Spring (SW-6). A chart showing the nature of the three
flow pathways is shown on Figure 4-2. The following sections detail what is known about these
three flow paths based on surface water and groundwater samples collected at various points
around the Site during the site investigation. Surface water sample locations are shown on Figure
3-2, and Table 3-1 contains a surface water sample location key. Mercury and arsenic, being the
primary contaminants of concem, were specifically examined, and Stiff Diagrams were employed
to facilitate comparisons of water chemistry. Tables 3-2 and 3-4 are summaries of chemical
analytical results from surface water sampling and groundwater sampling, respectively. The full set
of Stiff Diagrams for all water chemistry results is included in Appendix G.

441  Water Sourced From Underground Mine Workings

Bradley mined several levels of underground workings, one of which included a 300-foot long adit
on the 165-evel that daylighted on the east sloping hill overlooking the current Lower Pond
(Figure 2-1). This adit was used to give mine water a pathway out of the workings. Following
abandonment of the underground workings, tailing and waste rock deposition buried the adit
opening. However, water continued to flow from the buried adit through the tailings and waste
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rock, the surface expression of which flowed year round and was known as Adit Spring. The
presence of a natural spring was documented in this area as part of a geologic site investigation
documented in 1938 (Knox, 1938). The presence of a natural spring in this area is also
documented geologically by the presence of calcareous deposits down slope of this spring area
noted both by Knox and Pampeyan (Knox, 1938 and Pampeyan, 1963).

The Cordero underground workings were completed after the Bradley workings. During the
tunneling process, a physical connection between the two workings was established through the
Main Winze which connected the Cordero workings (i.e., the 360-level) to the 270-level of the
Bradley workings. As part of the current Site investigation, a monitoring well has been installed in
the former Cordero workings (DMEA-1) and in the Bradley workings at the level of the former adit
opening (ADIT-1).

The water sourced from the Mine has been sampled at several locations along the flow path from
the Mine to the Lower Pond. The Mine workings themselves are sampled at the DMEA-1 and
ADIT-1 wells. Water from the Adit Spring, the point on the east facing hill above the Lower Pond
where water from the Bradley 165-level Adit daylights, is sampled at point SW-15. Surface water
flowing down slope from the Adit Spring is sampled just above the Lower Pond at point SW-05.
Finally, the Lower Pond itself is sampled at point SW-09 (near the outflow to Dunn Creek). See
Figure 3-2 for a map showing the sampling locations.

4.4.1.1 Mercury Results

There were no detectable concentrations of total or dissolved mercury found in the samples from
the Cordero workings (DMEA-1). Accordingly, no mercury is contributed from the Cordero
workings into the 165-level Adit. Dissolved mercury was also not detected in the Bradley workings
(ADIT-1). However, the maximum total mercury concentration detected in ADIT-1 was
22.7 micrograms per liter (ug/L). Water from the Bradley workings emerges from the 165-level
Adit, flows through the tailings and daylights approximately at the SW-15 sampling location.
Surface water samples collected at this point contained total and dissolved mercury with maximum
concentrations of 153 pg/l. and 55.6 ug/L, respectively. This shows that water from the Bradley
underground workings picks up a significant quantity of mercury from the tailings after emerging
from the 165-level Adit. Further down the slope toward the Lower Pond, sampling at the SW-05
location also showed elevated concentrations of total and dissolved phase mercury, though only at
maximum concentrations of 108 pg/. and 39.7 ug/L, respectively. The Lower Pond (SW-09),
sampled near its outflow to Dunn Creek, had maximum concentrations of total and dissolved
mercury of 149 pg/L and 143 pg/L, respectively. In summary, water from the Bradley workings
contains low quantities of total mercury, but picks up significant quantities of it when daylighting
through the Bradley tailings piles at the Adit Spring location. This mercury laden water then flows
down hill and into the Lower Pond where the mercury then accumulates.
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Mercury results for surface water and monitoring well samples are included in Tables 3-2 and 3-4,
respectively. Mercury results for both surface water and groundwater samples are presented in
Figure 4-3.

4.4.1.2 Arsenic Results

Elevated arsenic concentrations were detected in groundwater sampled from both ADIT-1 and
DMEA-1. The maximum concentrations detected were 1,720 pg/L and 1,570 pg/L, respectively.
Elevated concentrations of arsenic were also detected at the Adit Spring sampling location
(SW-15) and on the lower slope of the hill above the Lower Pond (SW-05) at maximum
concentrations of 182 ug/L. and 282 ug/L, respectively. Concentrations of arsenic above detection
limits were not found in samples from the Lower Pond (SW-09). In summary, elevated
concentrations of arsenic exist within the underground workings which appear to largely precipitate
out upon exiting the 165-level Adit.

4.4.1.3 General Water Chemistry Results

The water chemistry of the Bradley and Cordero workings was sampled via ADIT-1 and DMEA-1,
respectively, in June and again in July, 2011. The resulting chemical analysis of the waters from
both the Bradley and Cordero workings showed they were generally slightly acidic, contain almost
no bicarbonate, and had high sulfate content. However, the July 2011 sample from DMEA-1 was
different, exhibiting elevated sodium, chloride and bicarbonate concentrations, a nearly neutral pH,
and lower sulfide concentrations. The difference in chemistry is illustrated on Figure 4-4. It is
unknown why the water chemistry of the sample from DMEA-1 was altered relative to the June
2011 sample. However, if this different chemical signature had any effect on the water in the
Bradley workings, it did not significantly alter the chemistry of the water in the Bradley workings as
shown in the July sample from ADIT-1, as would be expected if there is a significant and ongoing
flow of water from the Cordero workings to the Bradley workings. The chemistry of the waters
collected from the SW-15 Adit Spring location were very similar to the chemistry of the waters from
the Bradley mine workings in all respects, reinforcing the link between the two. The chemistry of
the waters collected from the SW-05 location, just above the Lower Pond, shows a range of
chemical configurations relative to the ADIT-1 and SW-15 samples. One alteration common to all
samples is an increase in bicarbonate and pH, showing that the travertine deposits act as a
neutralizing agent for the slightly acidic waters from the Mine. In summary, the chemistry of the
waters along the flow path from the Mine to the Lower Ponds suggests that source water from the
Bradley mine workings is largely unaffected by water from the Cordero mine workings, and shows
that the water from Adit Spring is derived from the mine in an acidic state, then is neutralized and
chemically altered as it flows over the travertine deposits before entering into the Lower Pond.
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442 Water Sourced From Precipitation Percolating Through Mine Tailings and Waste
Rock

Piles of mine tailings and waste rock are prominent features of the Site. Tailings and waste rock
from the Bradley mining operations are found in large piles in the south-east portion of the Site on
the east facing slopes overlooking the Lower Pond. Waste rock from the Cordero mining operation
is also known to have been deposited in the northem waste rock area along the north edge of the
Site overlooking My Creek. The former mine workings themselves are located in the central
portion of the Site, including the area in which surface mining was conducted by Bradley and other
operators.

To determine the chemistry of overland flow sourced from precipitation falling on the Site (including
delayed drainage from rainwater landing on, then percolating through, tailings and waste rock
piles), surface water samples were collected from several places around the Site. To sample
runoff from the Bradley tailings and waste rock piles, samples SW-01, SW-02 and SW-03 were
collected. SW-01 was initially thought to be the source of the Adit Spring. Subsequent sampling
events showed that the SW-01 only flows during rain events and is upslope of the perennial Adit
Spring, and thus represents rainwater that has flowed over or through Bradley tailings and waste
rock piles. SW-06 is the designation for the sample from the Upper Pond. The current land owner
has completed several surface water runoff drainage control projects that have channeled rain
water from the central portion of the Site into culverts and then into the Upper Pond. Water from
the Upper Pond flows downhill and is collected in the Middle Pond, water from which is collected as
SW-10. Finally, rainwater runoff from the northem waste rock area collects and flows into My
Creek. Water samples of My Creek adjacent to and downstream of the northem waste rock area
are collected at points SW-11 and SW-13, respectively. See Figure 3-2 for a map showing the
sampling locations.

4.4.2.1 Mercury Results

No dissolved mercury and only minor concentrations of total mercury (2.2 pg/l.) were detected in
SW-01 surface water samples. In contrast, maximum total mercury concentrations in surface
water samples SW-02 and SW-03 were 178 pg/l. and 74 pg/L, respectively, while maximum
dissolved mercury concentrations were 175 ug/L and 35 pug/ll.. These data collection locations
were chosen in order to sample surface water runoff after its passage through the Bradley tailings
piles, confirming their continued mercury loading potential. Sample location SW-06 (Upper Pond)
had maximum total and dissolved mercury concentrations of 31.9 pg/L. and 13.8 pg/L, respectively.
This shows that rain water runoff from the central part of the Site encounters mercury laden
materials along the flow path to the Upper Pond. The Middle Pond sample designation is SW-10,
and it receives waters from the Upper Pond and some local surface water runoff. The maximum
total and dissolved mercury concentrations detected in SW-10 are 18 pg/L and 0.59 ug/L
respectively, significantly less than is found in the Upper Pond. A majority of the water in the
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Middle Pond is runoff from the Upper Pond; however, the lower mercury concentrations suggest
that mercury settles out in the Upper Pond or is otherwise filtered out on the way to the Middle
Pond. No concentrations of total or dissolved mercury were detected in surface water samples at
the SW-11 and SW-13 locations, strongly supporting the notion that the northem waste rock area
contains only waste rock and not mercury laden tailings material.

4.4.2.2 Arsenic Results

Arsenic was detected in tailings pile runoff samples SW-02 and SW-03 at maximum.concentrations
of 119 pg/L. and 1,570 ug/L, respectively. Arsenic was also detected in the Upper Pond (SW-06)
and Middle pond (SW-10) at maximum concentrations of 563.2 pg/l. and 23.8 ug/L, respectively.
Concentrations of arsenic were not detected in tailings pile runoff sample SW-01 and in My Creek
samples SW-11 and SW-13.

4.4.2.3 General Water Chemistry Results

The chemistry of the two water samples collected from the SW-01 location both contain low
concentrations of the range of tested anions and cations relative to water samples collected at
other locations (e.g., SW-02 and SW-03). This suggests that the water collected at the SW-01
location did not travel a sufficient distance across or through tailings or waste rock before being
collected (i.e., the water collected at the SW-01 location was not sourced from the Bradley
165-level Adit). The waters collected at the SW-02 and SW-03 locations share several chemical
similarities, including low to negligible concentrations of sodium and chloride, higher concentrations
of sulfate and very low pH values (all less than 3.9) with the associated lack of bicarbonate. This
chemical signature found at the SW-02 and SW-03 locations is similar to that found in the sample
collected in ADIT-1, indicative of all of the waters being in contact with similar materials, though the
water from the 165-level Adit generally has higher pH and greater relative quantities of sodium and
chloride. The chemical composition of the water samples collected from the Upper Pond (SW-06)
were also similar to those found in the Bradley 165-evel Adit and at SW-02 and SW-03, also
suggestive of contact with similar materials. However, the chemistry of the water in the Middle
Pond (SW-10) is highly variable and generally shows much lower concentration of cations and
anions relative to the samples from SW-02, SW-03 and SW-06. This shows that, although water
from the Upper Pond drains to the Middle Pond, it makes up only a small fraction of the largely
clean water that accumulates in the Middle Pond. Tested cation and anion concentrations were
much lower in the samples from SW-11 and SW-13, indicating a lack of travel through tailings
and/or waste rock. The chemical signatures of the waters from these two locations are also
significantly different from those found at SW-02, SW-03, SW-06, SW-15 and ADIT-1, having the
highest equivalent concentration of bicarbonate and basic (greater than 8) pH.
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443 Water Flows Not in Contact with Mine Tailings or Waste Rock

Water samples have been collected from several sources near the Site that have come into
contact with neither tailings nor waste rock derived from former mining operations. These include
My Creek and Dunn Creek above the Site, the Park Spring along the southem border of the Site,
and Ore House Spring in the central portion of the Site. The upstream sample point on My Creek
is designated SW-12 and the upstream sample point on Dunn Creek is designated SW-16. Park
Spring is designated SW-04 and the Ore House Spring is called SW-14. The water from My Creek
flows into Dunn Creek and is sampled again at a point upstream of the ponds at a point designated
as SW-08. Dunn Creek flows adjacent to both the Middle and Lower Ponds before continuing
downstream offsite. During high water events, it is likely that exchange of water can occur through
both over topping of the ponds or through the berms between Dunn Creek and the ponds.

4.4.3.1 Mercury Results

In general, concentrations of mercury at all four sample locations were generally low to
undetectable. No detectable concentrations of total or dissolved mercury were found in the
samples from My Creek. No concentrations of total mercury and only a single concentration of
0.31 ug/L of dissolved mercury was detected in Dunn Creek. The maximum concentrations of total
and dissolved mercury were detected in Park Spring at concentrations of 0.63 ug/L. and 0.51 pg/L,
respectively. No dissolved mercury was detected in the Ore House Spring, while the maximum
concentration of total mercury detected was 1.3 pg/L..

4.4.3.2 Arsenic Results

Arsenic was not detected in any of the samples collected from the Park Spring, the Ore House
Spring, My Creek, or Dunn Creek.

4.4.3.3 General Water Chemistry Results

Water samples from Park Spring (SW-04) exhibited elevated concentrations of the range of tested
anions and cations, a nearly neutral pH, and low concentrations of bicarbonate. This spring is
sourced upgradient from the Site, but may be related to the same groundwater that infiltrates the
underground workings. Water samples from the Ore House Spring (SW-14) exhibited low
concentrations of the range of tested anions and cations, a pH of approximately 6, and low
concentrations of bicarbonate, all suggestive of a flow path that is not through tailings of waste rock
piles. The upgradient samples from both My Creek (SW-12) and Dunn Creek (SW-16), and the
sample from Dunn Creek above the Middle Pond (SW-08) had pH levels above 7.5 and contained
elevated concentrations of bicarbonate relative to the other cations and anions on the Stiff
Diagrams. Overall, though, cation and anion concentrations were very low relative to the tailings
pile runoff samples.
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4.5 Water Quality Criteria Evaluation

The analytical results of the surface water samples collected during all previous sampling events
were compared to water quality criteria developed for bodies of freshwater by the Califomia
CVRWQCB (2008) and the USEPA (2009). Additionally, there are an altemate set of criteria
related to human health for the consumption of water and organisms and for the consumption of
organisms only. These water quality criteria are found on Tables 3-2 and 3-4 along with the
analytical results from sampling events. Analytical results that exceed one or more of the water
quality criteria are shown in bold font.

The freshwater criteria for total mercury is 0.91 pg/L, which has been exceeded by samples
obtained from the Bradley workings (ADIT-1), the Ore House Spring (SW-14), the Adit Spring
(SW-15), all three ponds (SW-06, SW-09, and SW-10), the Bradley tailing piles sample locations
(SW-01, SW-02 and SW-03), and the flow of water from the Adit Spring just before entering the
Lower Pond (SW-05). The water quality criteria for consumption related to human health is much
lower than the analytical method used was able to detect (i.e., analytical results for total mercury
less than 0.20 pg/L were not available, while the human health consumption criteria was even
lower, 0.05 pg/L for water plus organism and 0.051 pg/L for organism only).

The criteria for arsenic in freshwater is 150 pg/L, which was exceeded by samples from both the
Bradley and Cordero workings (ADIT-1 and DMEA-1), the Adit Spring (SW-15) and from sample
locations SW-03 and SW-05. It is likely that there is naturally occurring arsenic in the local rocks,
and that the pulverized Bradley tailings piles have exacerbated the release of arsenic into the
environment. The water quality criteria for consumption related to human health for arsenic were
again much lower than the analytical method used was able to detect (i.e., analytical results for
arsenic less than 10 ug/L were not available, while the human health consumption criteria was
0.018 pg/L for water plus organism and 0.14 pg/L for organism only).

Freshwater water quality criteria also exists for tested constituents, including pH, alkalinity, total
dissolved solids, cadmium, chloride, chromium, iron, lead, nickel, selenium, and zinc. With the
possible exceptions of cadmium, lead, and selenium (based on their elevated detection limit
thresholds relative to the water quality criteria), all of these constituents exceeded their water
quality criteria in one or more samples collected during the surface water sampling events.

46 Point of Compliance Water Quality

All of the water from the Site eventually flows as water in Dunn Creek downstream of the Lower
Pond. This water has been sampled as point SW-07 as part of the Site investigation, and is the
natural point of compliance sampling location for future Site monitoring. General chemistry results
have been non-consistent as is illustrated in the Stiff Diagrams for the sample location
(Appendix G). This is a result of variances in flows both from the Site and in Dunn Creek, reflective
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of the seasonal nature of large precipitation events. In winter, rain events fill Dunn Creek resulting
in a dilution of the waters flowing from the Site. Flow from the Site is greatly reduced during the
generally dry summer months, though there is typically no baseflow in Dunn Creek to dilute it.
However, across the range of flows that have been sampled during this site investigation, no
mercury (total or dissolved) or arsenic have been detected at concentrations that have exceeded
the freshwater criteria. Freshwater criteria that have been exceeded by waters from sample
location SW-07 include methyl mercury, alkalinity, total dissolved solids, chloride, iron, and nickel.
With the exception of methyl mercury, all of these compounds were also found at concentrations
exceeding the freshwater criteria in the samples collected from the Park Spring sample location
(SW-04). The Park Spring is an offsite source of water with no known connection to the Mine. The
waters from this spring are reflective of natural chemistry of waters that would flow from the area
around the mine. Park Spring water contains concentrations in excess of the freshwater criteria of
similar constituents to that of Dunn Creek immediately downgradient of the Site, which indicates
that these exceedences would occur independent of any impacts caused by former Mine
operations.
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5.0 INVESTIGATION SUMMARY AND CONCLUSIONS

The investigation activities described in this report have included the following:

» Additional background site mapping using a topographic survey;

o Installation and sampling of wells completed within the former tunnel systems of the
Bradley 165-level and the DMEA 360-level; and

¢ Surface water sampling at a total of sixteen locations.

The data collected during this phase of investigation have enabled a more complete understanding
of the relationships between different water sources and overland flow patterns at the Site.
Specifically, water sampling results from the two monitoring wells (ADIT-1 and DMEA-1) has
enabled comparison of these results to the surface water sampling events that have been carried
out in 2010 and 2011. This comparison and evaluation has resulted in more holistic understanding
of the sources of surface water present at the Site, which specifically falls into three general
categories: water sourced from underground mine workings (i.e. the Bradley mine workings);
water sourced from overland flow through mine tailings and waste rock; and surface water which
does not come in contact with mine tailings.

As described in Section 4.1.1.3 the chemical signatures of the water present in DMEA-1 and ADIT-
1 are generally similar to one another, with the exception that DMEA-1 contains no mercury. Both
wells contain arsenic. A dissimilarity in chemical signature between the wells was noted during the
July 2011 well sampling compared to the June 2011 sampling, indicating that water present in the
165-level Adit had not been significantly affected by the 360-level. This observation suggests that
the connection between the two systems is likely muted and being overwhelmed by the other
sources of water flowing into the 165-level Adit level, specifically the brecciated source rocks and
the saturated zone of the nearby fault. Therefore, the contribution of groundwater flow directly from
the 360-level to the 165-level is likely small and insignificant, with the majority of water emanating
from Adit Spring sample location (SW-15) being sourced from the natural fractures and saturated
fault zone present near the mine workings, and independent of the Cordero tunnel systems.

Water flowing across the Site is either sourced from springs (including the Adit Spring) or from
rainwater. These sources result in the three flow pattems described in Section 4.4 which include
water sourced from the former underground mine workings, water that is sourced from precipitation
which travels through the Bradley tailings and waste rock, and background water sources that
generally do not contact mine tailings or waste rock. Water sampling along the pathway from the
Adit Spring to the pond indicate that mercury concentrations increase the longer they are in contact
with the mine tailings, and are highest in the lower pond, after the most time in contact with the
tailings. Arsenic concentrations generally decrease, indicating the tailings are not a source of
additional arsenic in water at the Site. Rainwater which percolates into the tailings piles also picks
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up mercury and other compounds in its way to the pond. Sample locations SW-02 and SW-03 are
representative of this pathway, but are similar in chemistry to SW-15. This observation shows they
are all in contact with similar material, although not sourced from the same water. Water sampling
locations SW-12, SW-16, and SW-4 are indicative of water that does not come into contact with
former mine tailings. Samples collected from these locations are considered background
concentrations and represent pre-mining site surface water conditions.

Surface sample location SW-07 is collected in Dunn Creek, downstream of surface water from the
Site, and is considered a point-of-<compliance sampling point. As such, the analytical results from
this sampling location and all other surface sampling locations were compared to water quality
criteria developed for bodies of freshwater by the CVRWQCB and the USEPA. The comparisons
indicated several key points including:

e Mercury and arsenic are not present in location SW-07 above water quality criteria;

o Freshwater criteria are exceeded by waters from sample location SW-07 including methyl
mercury, alkalinity, total dissolved solids, chloride, iron, and nickel; and

e With the exception of methyl mercury, all of these compounds are also detected at
concentrations exceeding the freshwater criteria in the samples collected from the
background Park Spring sample location (SW-04).

This point of compliance and water quality criteria evaluation shows that water downgradient of the
Site exceeds water quality criteria only for compounds present in background samples above water
quality criteria. Although mercury and other compounds from the mine are travelling into Dunn
Creek, the contribution of the water from these sources is so small compared to other sources
(i.e. Park Spring, runoff that does not come in contact with tailings), the presence of these
compounds are reduced to background or near background levels at point of compliance sampling
location SW-07.

The additional surface water samples collected have confirmed the results of previous samples
collected earlier in 2010 and the Slotton data. These similar results support the conclusions of the
Characterization Report that the majority (94.3 percent based on Slotton, 1995 calculations) of the
mercury mass loading from the Site into Dunn Creek originates via surface runoff through the
Bradley tailings piles, into the Lower Pond, and then into Dunn Creek.

The Site surface water sampling locations associated with runoff of surface water through the
Bradley tailings piles and into the Lower Pond (SW-15, SW-02, SW-03, SW-05 and SW-09) fairly
consistently exceeded water quality criteria for total and dissolved mercury, nickel, lead, and zinc,
and less consistently exceeded the same criteria for methyl mercury, arsenic and chromium
(e.g., Lower Pond sample location SW-08 had no methyl mercury, arsenic or chromium
exceedences).
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Data collected to date, including historical and current data, indicate that 1) the 360-level Cordero
workings have little to no impact on the flow of water from the 165-level Adit workings that were
mined by Bradley; 2) water emanating from the 165-level at sample location SW-15 and in ADIT-1
contains mercury concentrations above freshwater CVRWQCB and USEPA criteria, but does not
contribute a significant enough flow into Dunn Creek to result in downgradient concentrations
above the criteria; and 3) other compounds present in SW-07 (Dunn Creek) above these criteria
area are also present in background water samples above water quality criteria. Data collected
support conclusions by previous investigations that the key remedial focus at the Site is mitigating
contact of surface and mine water with the Bradley tailings piles through removal and/or capping.
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Figure 4-2
Site Water Flow Pathway Schematic
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Figure 4.4

Monitoring Well Stiff Diagram Comparison
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Table 21
Production Statistics
Mount Diablo Mercury Mine
Contra Costa County, California

PRODUCTION STATISTICS- MOUNT DIAELO MINE "MILL WORKINGS”
Operator Date Cubic I\Ynai‘lrI:: of Ore v::::;::sk,:?s':st::;:g, De\;:actfer-:eo‘:;me Pro dn:::iu?l’asks
and stopes (cubic yards) !
Welch 1863 shaft and placer NA none NA
Unknown 1875-1877 NA NA NA 1000
Mt. Diablo Quicksilver MC, operator Ericson 1930-1936 NA NA NA 739
[leased to Bradley MC 1936-1951 78,188" 24,815@ 161 10,455
lleased Ronnie B. Smith Sept 1951- June 1953 920% NA NA 125®
DMEA and Smith June 1953 - Jan 1854 none 630® minor none
DMEA, Johnson and Jonas Jan 1954 - Feb 1954 none 7™ NA none
leased to Cordero MC Nov 1954 - Dec 1955 none 1,228 @ 19.5® none
Ileased to Nevada Scheelite Corp. 1956 none see note!'® see note"? none
Total Cubic Yards of Material Taken Out 105,848 ')

Notes:

" Table 4, Ross 1958, reporied 126,664 tons of ore milled. Converted here to cubic yards above based on conversion of 1.62 tons per cublc yard (cy)
@ Total length of workings 4,570 ft (Pampeyan 1963. p 25) x 5 feet x 7 feet x bulking factor plus 20% = 7,108 cy less (2) and (3). Included 550 ft of shafts and raises (935 cy) and

stopes of 19,000 cy ( Pampeyan, Plate 5).
© Estimate 10 gpm for 10 years.

“ Used the ratio of ore milled to flasks produced for Bradley to estimate the amount of ore milled by Smith.

® DMEA intemal memo dated 2/4/57

ref doc no. 2:88/384

© 300-ft DMEA shaft 4.5 ft x 8.5 ft (Ross 1958) plus 77 ft of tunnel at 5 ft x 7 ft an the 360 level w/ bulking factor of 20%
@ 43 ft of tunnel on the 360 level x 5 feet x 7 feet w/ bulking factor of 20%
® 790 ft of crosscuts and drifts on the 360 level (Pampeyan, and Sheahan 1957) x 5 feet x 7 feet w/ bulking factor of 20%.

© Best guess; 90 gpm for 27 days to dewater the mine (ref: DMEA payment records to Smith far same) and 200 days at 10 gpm.

(% 1n 1956 the Nevada Scheelite Company leased the mine and installed a deep-well pump to remove water which had risen to a point 112 feet below the collar of the shaft.
Since the downstream ranchers objected to the discharge of acid mine water into the creek this work was suspended. Attention was then directed to the open pit where
some exploration was done using wagon drills. A small tonnage of retort-grade ore was developed. Since thls was not sufficient to satisfy the requirements of the
company the lease was relinquished (Division of Mines, 1958).

" Sum of Ore Milled and Waste Rock

Page 1 of 1

The Source Group, Ine.



Summary of 1995 Mercury Data Collected by Slotton

Table 2-2

Mount Diablo Mercury Mine
Contra Costa County, Californla
Aqueous Total Mercury Suspended Solids
Site Flow Raw Filtered All (TSS) Solids Hg
(cfs) (ug/L) (ug/L) (mg/L) (dry ppm)

Upper Dunn Creek 5.20 0.0036 0.00273 1.50 0.60
WUpper Horse Creek 0.08 0.0255 0.016 1.10 8.64
"My" Creek 2.10 0.381 0.0284 10.90 32.41
qOreHouse Spring 0.01 1.94 0.071 11.40 164.00
Trickle coming from taiiings 0.03 58.4 54.1 77.20 56.37
South Pond outlet 0.05 59.1 59.1 26.10 0.00
Horse Creek at tailings 0.32 25 21.9 104.00 29.80
IDunn Creek belaw mine confluence 7.80 0.949 0.226 13.50 53.60
Notes:

Data from study and report by Slotton et.al. (2006).

cfs = cubic feet per second.

ug/L = micrograms per liter.

mg/L = milligrams per liter.

ppm = parts per million.

Page 1 of 1 The Source Group, Ing.



Table 3-1
2010/2011 Surface Water Sample Location Key
Mount Diablo Mercury Mine
Contra Costa County, Califomia

Samples Type Location Description
SW-01 Precipitation Runoff |Precipitation runoff from Bradley tailings/waste rock plles
SW-02 Precipitation Runoff |Precipitation runoff from Bradley tailings/waste rock plles
SW-03 Precipltation Runoff |Precipitation runoff from Bradley tailings/waste rock piles
SW-04 Spring Park Spring
SW-05 Surface Flow Overland flow between Adlt Spring and Lower Pond
SW-06 Surface Flow Upper Pond
SW-07 Surface Flow Dunn Creek downstream of Site (Point of Compllance Sampling Location)
SW-08 Surface Flow Dunn Creek upstream of ponds, downstream of confluence with My Creek
SW-09 Surface Flow Lower Pond
SW-10 Surface Flow Middle Pond
SW-11 Surface Flow My Creek adjacent to the Northem Waste Rock Area
SW-12 Surface Flow Watershed runoff in My Creek upgradient of the Site (Background)
SW-13 Surface Flow My Creek downstream of the Northern Waste Rock Area
SW-14 Spring Ore House Spring
SW-15 Spring Adit Spring (water effluent point from Bradley workings)
SW-16 Surface Flow Watershed runoff in Dunn Creek upgradient of the Site (Background)

Page 1 of 1
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Table 3-2

Summary of Chemical Analyses Results
201012011 Surtace Water Sampling
Mount Diablo Mercury Mine
Caontra Costa County, Cafifornia
Water Quality Criteria® Sample Location
Background Springe My Creek Runoft M‘g‘?r_kf'"" Ponds Surtace Water Runoff Downstream
Human Health :’ My Creek |DunnCreek] Park |OreHouse| Adit Pond Welr upper | Lower | middle Bradley Tailings Piles Adit Spring | Dunn Creex

Parameter Unit Dae | Freshwater uml;m °'%'“m""' SWA2 swae | swosa | swa4a | swas | swa1 | swas | swos | swos | swos | swao | swor | swoz | swos | swos SW.07
Mercury,_total (Hg) wall | 412200 &e 0.05 0.051 = p 045 = = = = 067 38 X T 22 78 | 7.3 0.74
5712610 <0.20 <0.20 - 13 107 <020 <0.20 <020 224 88 021 - 161 - 663 0.84

1072072010 - - <020 - 183 - - - -~ 49 - - - - 418 <0.20

21701 <0.20 <0.20 083 036 88 <020 <0.20 <0.20 30 656 07 <0.20 98 68 108 <020

81472011 <0.20 <0.20 <0.20 030 100 <020 <020 <020 48 727 <020 - - 346 49.3 .51

Mercury_Dissalved (Hg) Wl | 4nz010| 077 0.05 0.051 - - 0.33 p - - = 0.20 0.0 853 0.42 <0.20 7 E 94 0.24
12772010 <0.20 <0.20 - <0.20 556 <020 <0.20 <020 128 5.1 <0.20 - 135 - 39.7 <0.20

102202010} - -~ <0.20 - a8 - - - - 14 - - - - 364 <0.20

21171201 <0.20 <0.20 051 <0.20 17 <020 <0.20 047 032 540 0.50 <020 53 54 50 <0.20

8142011 <0.20 031 <020 <020 9.2 <0.20 <020 <020 35 36.8 <020 - - es 331 028

Methyl Mercury no. | 41212010 F 03mgky | 0.3mgky - - 0.328 = = = - 0.389 0.350 0.523 0.480 0061 0878 | 0.398 7.0 073
812712010 (Fshtissue) | (tshtissue) |  0.104 0.0766 - 1.16 485 0.504 0430 0.705 0233 0.657 7.26 - 2.84 - 329 147

1072072610) - - 00815 - 1.57 - - - - 0721 - - - - 0.841 e58

211712011 036 0.98 031 270 090 070 0.30 25 1.4 0.7 0.65 0.65 0.8 1.8 40 1.3

sHaze11 013 011 0.82 41 57 13 035 096 0.56 0.48 1.70 - - 026 096 088

[ su | 41212010 €5-90 50-90 = - = 7.69 = = = - 7.73 208 r] (X3 395 260 223 7.18 7.78
512772010 820 7.75 - 554 438 827 837 7.91 448 452 7.41 - 213 - 7.18 7.80

10202010 - - 7.98 - 250 - - - - 833 - - - - 7.56 727

21772011 817 047 7.78 .18 392 827 838 7.65 513 288 7.7 511 207 3.04 7.04 7.57

8M42m1 834 772 768 838 328 835 8.3 782 424 290 7.9 - - 205 7.50 7.8

[Alkalinty, Bicarbonate gl | 41212010 = = - - - [ - - - = 82 <%0 <0 118 50 50 &0 127 774
512712010 23 139 - 308 <0 227 29 160 <50 <%0 248 - <50 - 187 179

- - 532 - %0 - - - - 24 - - - - 478 420

2HM72611 216 56.9 406 560 S0 20 215 540 <50 <50 820 <50 <50 <60 240 820

8142011 854 182 1,040 120 <6.0 848 247 218 <60 5.0 212 - = <50 274 218

[Alkelintty, Gerbonate (CO3) moll | 412:2010 = = = - = <0 - = = = S0 50 50 S0 50 50 &0 <50 <50
512712010 <50 50 - <0 <50 <50 5.0 <%0 <0 .0 <%0 - <0 - <50 <50

tozoroto| - - <50 - 5.0 - - - - .0 - - - - <50 -

21772011 <50 <50 <0 <0 <60 <50 <0 <0 <50 <5.0 <%0 <50 <50 <50 <%0 <50

81422011 <60 <50 <50 <60 <5.0 <50 <5.0 <50 €0 <0 <50 - - <50 <$.0 <5.0

[Atcatinty, Total s Cac03 mplL | 41212010 20 = - - - 11 - - - - £ S0 =0 2 50 ) S0 127 42
SR2772010 23 130 - 4 <50 27 233 189 <0 5.0 28 - <50 - 187 )

10202010 - - 932 - <%0 - - - - 24 - - - - 478 420

2172011 218 s 408 58,0 <50 20 218 80 <0 <%0 820 <50 <0 <0 440 620

61472011 854 182 1,040 120 <50 848 247 218 <50 <0 212 - - <50 274 218

{Flusride mgl. | 4122010 = - = - - <0.10 = - - = <010 <0.10 <050 012 <0.10 039 12 <050 .10
SR2712010 <0.10 <010 - .10 <050 <010 .10 .10 <010 <050 <010 - .10 - <050 <0.10

10202010 - - 28 <0.10 12 - - - - 19 - - - - 048 1z

21722011 <0.10 011 .10 .10 <0.10 <010 018 a1 0413 <2 012 0.13 ©10 | <010 013 011

sHa2011 014 <010 <050 018 <050 013 a1s <a.10 oz <0.50 814 - - 42 <050 011

Disscived Organic Casbon mall | 41212010 = = - - = 83 - = = - a8 48 2.7 48 24 28 78 28 a3
512772010 28 42 - 37 13 24 28 41 81 27 52 - a2 - 58 43

1072072010, - - 51 - 77 - - - - 18 - - - - 34 65

21172011 28 18 52 42 32 2.8 33 98 80 26 61 50 22 a3 20 a5

/1412011 14 22 a3 34 39 17 18 26 53 17 83 - - 148 28 33

Speciic Conductivity wmhoslom | 411212010 - - = - = 466 = - = = 212 46 8050 42 341 5160 | 9,710 8220 26
12712010 404 E<Y] - 14 11,400 404 526 414 2430 2810 &0 - 3,850 - 14200 774

1072072010} - - 1,100 - 12,100 - - - - 30,100 - - - - 17,400 2200

21772011 485 218 8,350 250 853 402 408 205 880 8800 1,080 404 269 1,5%0 2300 384

81472011 550 244 16,200 37 2,380 543 562 568 2,380 8880 1,400 - - 17000 | 14900 2840

Page 1014 The Ennres Srotup, his.



Table 3-2

Summary of Chemical Analyses Results
201012011 Surface Water Satapling
Mount Diablo Mercury Mine
Gontra Costa County, Cafifomia
Water Quality Critarla® ‘Sample Locafion
Background Springs My Creek Runoff "“g"?mkf""' Ponds Surface Water Runoll Downstream
Human Health ':" My Creek | Dunn Creek| Park | OreHouse|  Adit Pond Welr Upper | Lower | Middle Bradley Tallings Piles Adit Spring | Dunn Creek
Parameter Unit  Date | Freshwater ﬁh‘m °'%'“m"'“ swiz | swis | swos | swas | swas | swat | swas | swos | swos | swos | swao | swor | swoz | swes | swos swa?
[Scids, Total Disscived (TDS) mgl. | 4122010 250 = = = = 291 = = = = [ 242 8120 267 224 2450 | 18,000 8760 210
2712010 261 180 - 218 8110 3 301 21 2000 7,800 a47 - 3080 - 8,580 485
1072012010 - - 12,200 - 11,100 - - - - 20700 - - - - 11,900 14700
21712011 261 73 4030 202 374 267 274 205 811 6,830 4 o] 1 1,070 1,590 250
81472011 21 238 10,900 343 8,570 23 356 318 1,970 7,880 245 - - 28500 | 12100 1,730
Turtidity NTO | 4122010 _ _ = - - 20 - - - - 190 160 7 125 3 77 E 27 178
52772010 15 a8 - 586 2850 27 30 2 10 2 71 - 261 - 208 13
102072010 - - <050 -~ 4,820 - - - - 2 - - - : 204 2
2172011 84 281 28 72 a7.6 81 66 203 848 186 68 84 287 a7 82 20
81472011 19 18 52 838 13 5.3 35 15 123 135 47 - - 85 10,1 34
[Hardness, Total as CaCD3 mgl. | 4122010 - - = - - 148 = - - - 108 151 2340 51 03 1170 | 2010 2.770 108
52712010 223 83 - 141 3230 21 240 85 1,140 3010 20 - 1,000 - 3820 281
1022072010 - - 3620 - 3870 - - - - 9,650 - - - - 8340 6350
217201 25 112 1210 167 83 20 23 185 355 2230 388 205 815 189 839 143
611472011 27 191 2620 199 2860 pers 262 252 %4 2540 547 - - 3,830 3,960 735
[Siice, Dissolved (8i02) mgL | 41212070 = = = - - 28 - = - - 5.3 52 28 289 38 3 798 252 28
512772010 7 17.4 - 23 824 187 85 %2 55 %53 17 - 201 - 24 27
1012012010 - - 6.1 - 288 - - - - M7 - - - - 257 164
21772011 188 106 259 35.1 458 88 18.1 183 40,0 27 188 173 513 518 113 603
/1472011 193 42 55 M4 915 205 9.3 18 635 a7 118 - - 131 807 128
Grioride (Cn) mgl | 4122010| 230 = = = - =3 - - = - a5 88 1220 87 (X 63 536 1,490 85
52772010 a8 82 - 148 1,570 o7 102 0.8 102 1,750 25 - 33 - 2370 54
10202010 - - 2880 - 1,220 - - - - 4880 - - - - 2700 3770
2M72011 a7 45 1,100 18 a1 a4 105 84 4.8 1,480 701 2 88 6.1 201 207
81472011 154 122 2570 203 1,010 85 16,1 2.1 130 1310 & - - 728 2820 5
Bromide (Br) maL | 4122010 - - _ - - <020 - - - - <020 <020 48 <0.20 < | 064 <0.40 57 <020
2712010 a7 <020 - <020 86 <020 <20 <0.20 038 58 <028 - 002 - 87 <0.20
1072012010 - - 105 - a3 - - -~ - 7.8 - - — - a7 124
21772011 <0.20 <020 a4 <0.20 <020 <020 <028 <20 ©20 50 021 <020 | <020 | <020 o7 <0.20
61472011 <020 <028 a8 <0.40 azy <040 <020 <020 <10 a7 04 - - <0 98 11
Nitrogen, Nitrato (NO3) mgl. | 41212010 = 0 = - = 0.56 - - = - .18 048 18 <0.10 <010 [ <0.20 a2 028
5R712010 <0.10 o - <010 <0.50 <010 <0.10 <0.10 <0.10 18 <0.10 - 13 - 67 <010
1072072010 - - 0.7 - <a50 - - - - a1 - - - - a7 <0.50
21712011 <0.10 12 108 <010 <0.10 <0,10 .10 12 a8 20 <0.10 0.40 €10 | <v10 13 12
81412011 <0.10 <0.10 41 <010 054 <0.10 <010 <010 <010 16 <010 - - 13 18 o7
[Sufate (504) mgL | 41212010 = = - - - 863 - - - - 18 134 5,620 48 o1 2570 | 13400 | 2040 84
SRA2010 205 183 - 138 5340 314 392 24 1810 4310 101 - 3450 - 3,840 12
102002010 - - 3170 - 8170 - - - - 7.8%0 - - - - 3,540 5200
21712011 26 87 1,240 128 245 304 377 17 16 3,260 312 158 6.8 1020 767 633
61472011 398 278 3,050 168 4320 394 295 542 1,750 3310 381 - - 800 | 4200 598
Ariimony (S) Well | 41222010 = 58 840 o - <10 - - = - <10 615 <10 354 0.1 183 112 <10 <10
812772010 <10 <10 - <10 62 <10 104 <10 <10 <10 <10 - 21.8 - 12 <10
1012012010 - - <30 - <150 - - - - <30 - - - - <30 <30
21772011 <a0 <30 <30 <30 217 <30 <30 <30 5 <q0 <30 <q0 781 %8 184 <20
81472011 <60 <0.0 <60 <6.0 <60 <8.0 <60 <6.0 248 <6.0 <60 - - <600 <60 <6.0
[Arserto (As) WL | 4n22010] 150 0.018 014 - p <10 - - = - <10 532 <10 238 <10 178 530 &0 <10
S272010 <i0 <10 - <10 162 <10 <10 <10 <0 <10 <10 - 47.8 - <10 <10
10202610 - - <80 - <150 - - - - <0 - - - - <50 <30
21177201 <30 <0 <30 <30 184 <0 <30 <30 350 <30 <30 <q0 81.0 162 282 <30
51472011 <10 <10 <10 <10 13 <10 <10 <10 128 <10 <10 - - 1,570 315 <10
Pago2ofd Tha Soxres Gromp, lie.



Table 3-2

2010/2011 Surface Water

Summary of Chemical Analyses Results
Sampling

Mount Diaklo Merctry Mine
Contra Costa County, Californta

Water Quality Criteria" Sample Location
Buckground Springs My Greak Runoft ""ggk‘“" Ponds Surface Water Runoff Downstream
Humean Health ';' MyGreek DunnCreek| Park [oreHouse| aait Pond Weir Upper | Lower | middie Bradley Taillngs Plles Adit Spring | Dunn Greek
Parameter it Dato | Frestwater [ J¥oters W&".‘:’“ sWaz | swas | swos | swas | swas | swar | swas | swos | swos | swos | swao | swor | swoz | swos | swos swo7
Berylium (Be) WL | 41272010 - - - = = 50 - - = - 50 50 50 50 ) 50 83 S0 50
612772010 <0 50 - <50 52 50 <0 <50 <0 <0 50 - 50 - 0 <0
1072072010 - - <0 - <5 - - - - <0 - - - - <0 <50
2172011 <0 <50 <50 <0 <50 <0 <0 <50 <0 <50 <0 .0 <0 <0 .0 <0
8/1412011 50 <0 <50 <50 <0 50 <50 <0 <50 <50 <50 - - 29 <50 <60
Boron (5) Wil | 4122010 = - - - - 2680 - - - - 228 712 73600 | 1,350 72 3,600 | 2660 | 88700 304
52772010 a1 17 - 751 95,900 71 53 288 se60 | sse00 | 1920 - 18,000 - 138,000 3120
102012010 - - - - - - - - - - -
21712011 1,020 <00 | esavo 06 2550 1,000 954 18 2840 | 76200 | as0 108 505 208 20,000 1,020
811412011 1,190 268 183,000 | @40 65000 | 1220 1270 913 5780 | 78000 | edep - - 4500 | tmoo0 | 20000
[Cadmium (Cd) vl | an22010 0.25 - - - - <20 - - - - <20 =T <0 <20 <2.0 <2.9 <60 <20 <20
52712010 <20 <20 - <0 <a <0 <20 <20 <0 <0 <0 - <0 - <0 <p
1012072010 - - <0 - 105 - - - - 4 - - - - <20 <20
21712011 <0 <0 <0 <0 <0 <0 <20 <0 <0 <0 <0 <0 <20 <0 < <20
6/14/2011 <20 <20 <10 <20 <20 <20 <2.0 <2.0 <20 <10 <20 - - <100 <20 <20
[Catotam (Ca WL | 4122010 - = = = - 23600 = - - - 21,700 | 16,000 | 319000 | 20200 | 16700 | 130,000 | 124600 | 448000 | 22,100
52772010 a0 | ssz00 - 2600 | w7000 | 48300 | so70 | 41400 | 133000 | 40m000 | s5900 ~ | 178000 - 549000 | 52,000
1012012010 - - 250,000 - 372,000 - - - - 763,000 - - - — | 7e20000 | 401,000
21712011 az700 | 000 | 160000 | 27700 | 2000 | 48300 | 4800 | 24800 | 43200 | z7s000 | e3eco | 51800 | 10800 | 18300 | 27000 | 25600
8142011 48500 | 4saco | 30e000 | 3se00 | 312000 | 47100 | s2s00 | savoo | 114000 | sssoo0 | sse00 - — | 23000 | e14000 | 113800
) WL | 4122010 74 = = - - 8 - - - - X 53 2 = 2 ™ | 2790 1 z
1272010 <50 <60 - 50 220 <0 <0 <0 <0 19 <0 - 300 - P <0
102012670 - - <0 - 81 - - - - 50 - - - - 5 <50
21772011 <50 623 .0 <%0 15 <0 <0 107 8 246 <0 188 132 384 28 286
611472011 <10 <10 <10 <10 854 <10 <10 <10 <10 53 <10 - - 8,500 o3 <10
Copper (G4) woh | 422010 - 1300 - - - 58 - - - = ) E] 50 [ 2 3 ) 218 EX)
52712010 N <0 51 - 6.4 101 50 0 50 32 122 <50 - 043 - 276 <0
101202010 - - 0 - &5 - - - - 386 - - - - <50 <50
21712011 <0 785 <50 <0 364 <0 <0 123 260 362 <50 156 4638 @57 8.7 8
/1412011 <10 <10 <10 <10 s5.1 <10 <10 <10 22 77 <10 - - 1,470 433 <10
ron (Fe) WL | 400 1000 - = - - 5,840 - - - - 16,500 | 22000 | 13400 | 9,830 | 2140 | 382,000 |1,600,000 | 18,300 13,200
512712010 <%0 2,280 - g7 | 411000 70 804 732 272 1100 | 1,380 - 83,800 - 22500 885
1012012010 - - <50 —~ | 1,080,800 - - - - 5350 - - - - 32,300 8210
2177201 1,040 42,900 4,080 878 73,800 321 304 75,200 12,100 21,700 1,140 118,000 | 53000 | 188,000 | 233,000 22,400
81412011 <200 <00 530 | 119 | 257000 | sss <200 <0 | sae0 | wses | 2060 - —  |3350,000 | 103,000 1,050
Lead (Fo) wiL || 25 - - - - ) - - - - 58 68 <%0 <50 <%0 <io <0 <25 <50
S2712010 <50 <50 - <0 134 <5p <50 <50 <=0 <%0 <50 - 78 - <0 <50
102012010 - - <10 - <50 - - - - <50 - - - - <10 <to
2172011 <10 130 <10 <to <10 <10 <to %7 <10 <10 <10 45 <10 165 188 <10
611472011 <10 <10 <10 <10 108 <10 <to <10 <10 <10 <10 - - 645 <10 <10
Magnesium (Mg) WL | 4122010 = - - - - Z1,700 - - - - 12600 | 25,300 | 374000 | 23500 | 13700 | 205,000 | 414,000 | 400,000 12.300
52712010 25700 | 13900 - 20400 | ss7000 | 28900 | 28200 | 19600 | 1s5.000 | 4s2000 | 38600 —- | 128,000 - 549000 | 36,700
1012012010 - - 727,000 - 715,000 - - - —~ | 1880000 - - - ~ | 1os0.000 | 1300000
2172011 25600 | 15000 | 203000 | 23600 | 25700 | 26500 | 27100 | 22600 | sowoo | s7rooo | seveo | 42800 | sae | zes00 | 7e200 18,400
8/1412011 27600 | 17100 | 4s0000 | 25100 | s06,000 | 27700 | @100 | 28100 | 1esc00 | 408000 | eosoo - — | 7ee0m0 ooo | 110000
Manganese (Mn) WL | 4122010 - - 0 - - %0 - - - - 288 648 5,830 554 84 5720 | 13000 | 8350 260
52712010 <50 50 - 194 16,000 2 56 7 s410 | sos0 623 - 3410 - 8240 381
1012012010 - - 24 - 24100 - - - - 14,000 - - - - 3770 10,400
21772011 886 1,150 250 151 921 127 48 2080 1190 | sew a4 2310 262 1170 2150 694
/142011 <15 194 2150 21 19500 | 425 <t5 104 3700 | 6630 228 - — | 28400 900 1,670
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Tabla 3-2

Summary of Chemical Analyses Results
201012011 Surtace Watar Sampling
Mount Diablo Mercury Mine
Cortra Costa County, California
Water Quality Criteria® ‘Sample Location
Background Springa My Greek Runcft M'g‘?r_kf'"" Ponds Surface Water Runclf Downstream
Hisman Health for p
of ly Creek |Dunn Creek| Park |OreHouse| Adit Pond Welr Upper Lowar Middle Bradley Tallings Piles Adit Spring | Dunn Creek
{Parameter Unit  Date | Freshwater ml;n °’g’:"y‘“"‘ swaz | swae | swos | swa4 | swas | swaq | swas | swos | swoe | swos | swao | swor | swoz | swos | swos W7
Nickel (N} WOL | &122010 ] 510 2600 - - 165 - - - - a7 2650 | 11,600 | 1450 | 1520 | 23800 | 75400 | 8760 518
2712010 <0 <0 - ss7 | 25000 <0 62 95 16600 | 16000 =3 - 11,000 - 9,060 345
10202010 - - S — | s - Z - — | 20 - - - - 4550 pose
21712011 7.4 625 387 524 1,530 0 77 154 4240 | 11,000 | 2420 | 1120 s | 460 8,980 315
61142011 <0 <50 634 32 | 28200 <50 8.4 88 11,700 | 17,900 2 - — | reso00 | 12500 955
Potessium (K) WL | 4122010 = - - - - 2,120 - = - - 4170 | 4850 | 38000 | 3880 | 1850 | 8680 | 2730 | 43,560 3720
82772010 717 1,600 - 2,080 53300 808 ess 1,850 10,600 47,000 2120 - 14,500 - 68,300 3,140
10/20/2010 - - 117,000 - 88,300 - - - - 154,000 - - _— - 95,300 73,200
2172011 1,0%0 850 | 43400 | 2320 | som az7 085 11400 | sgseo | 43300 | a4gso | 4800 | s120 | seeo | 1ss00 7830
/142011 <togo0 | <toooo | se7o0 | <toooo | 22600 | <1000 | <toooo | <10000 | 11200 | 41200 | <t0000 - — | <eog00 | o700 10300
Selentum (Se) WL | an2z00) 5.0 7 4260 = - <20 - - - - 20 <20 <0 ) = r= <0 <0 <20
12712010 <0 <0 - <0 <40 <0 <20 < <0 <20 <0 - <0 - <0 <
1012072010 - - <0 - <150 - - - - <0 - - - - <30 <0
21712011 < <20 <30 <a0 <0 <a <a0 <0 <0 <%0 <0 <% <a0 <0 <0 <0
/4011 <10 <10 <10 <10 <10 <10 <10 <10 <10 <t <10 - - <100 <10 <10
STicon (S1) WL | 412rz00 - - - - — 11,600 — = - - 26300 | 24500 | 13100 | 13500 | 4120 | 23800 | 37,300 | 11,600 9,800
52712010 7.6 8,130 - 8100 | 38500 | 77s0 | 7720 | es20 | 270 | ss00 | 7eso - 13600 - 12600 5520
101202010 - - 16,400 - 45,200 - - - - 19,500 - - - - 12,000 7,660
2172011 8290 49500 | 12100 | 18400 | 21400 | 7650 | 7620 | 7600 | 18700 | 10800 | 8120 | eveoe | 24000 | 24200 | s2700 28,200
81472011 9,030 8680 | 30600 | 4g100 | 42800 | eswm | soa0 | esw | 28700 | 19500 | ssm0 - - | stto0 | 28400 8010
Siiver (Ag) WL | 4200 = = - - - <50 - = - - <50 50 <0 <0 <0 <0 <5 S0 <0
2712610 <0 <0 - <0 <0 <0 <90 0 <0 <50 5.0 - <50 - <0 <0
102012070} - - <0 - <5 - - - - <5 - - - - <5 <0
21171201 <50 <0 S0 <0 <0 <0 <0 <50 <50 <0 <0 <50 <90 0 <0 <50
6/1412011 <50 <0 <0 <50 <50 <0 <50 <0 50 <50 <%0 - - 104 <90 <50
[Sodim (Na) WL | 4122010 - - - - - 37600 - - - — 8110 | 11400 | 869000 | 18200 | 1670 | 185,000 [ 34600 | 1480000 | 8320
512712010 17400 | 10700 - 20800 1280000 | 18000 | 18200 | 48100 | 134000 |4280,000 | 37,300 - | 251000 - | 170000 | ss000
10202010 - - 3100000 - |tazo000 | - - - ~ | 4070000 - - - - | 5220000 | 2990000
20172011 18,600 7450 | set000 | 22700 | sso00 | 1e700 | 1830 | e120 | 44700 [41010000 | 78600 | 96w | sz | e2s0 | 212000 | 293000
81412011 200 | 16700 |2380000 | 27100 | sesoo0 | 20000 | 28600 | 24900 | 13mo00 | ssscoo | esqoo - — | 58400 | 1860000 | 247080
Thaltam (T7) WL | 42010 - 024 047 - - <20 - - - - <0 <20 <0 <20 <0 ) <60 <0 <0
5277200 <0 <20 - ) <20 <0 < <20 <20 <20 <0 - <20 - <0 <0
101202010 - - <30 - <150 - - - - <150 - - - - <0 <3000
21172011 <a0 <a0 «30 <a0 <30 <20 <0 <30 <30 <30 <80 <30 <30 <50 <50
61412011 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - <500 <10 <to
) WL | 41zot0| 120 7400 26000 - - <10 - = - - %7 781 =5 5.1 %2 %6 | 2160 205 )
51272010 <10 106 - 128 1,160 <10 <10 <10 25 38 <10 - 218 - 160 <10
1022072010 - - <10 - 1,440 - - - - 852 - - - - 608 <10
21712011 <10 128 <10 154 875 <10 <10 221 122 307 2.1 23 £ 196 a8 69.8
8142011 <0 <0 <20 <0 975 <0 <20 <0 25 438 <0 - - 4340 489 <0
Notes:

Rafie font indicates vaius is apove the water quallly criteria for human heafth for cansumption of “wator + organism® or "orgarism only”.
Bold and font Indicates value fs above the water quallty criteria for frestrwater.

gl = microgram per ftar, pmhe/em = mizrenthos per centimster.
‘su = stendard units NTU = nophelometric turbidity unit.
ngll. = narogram per Gter.

gil. = miligram per Bter,

a Valuss represant tha (assar of the water quality ariteria available from CRWQCBE (2008b) end USEPA (2009),
b Value from CRWQCB — San Francisco Bay water quality eriteria for methyl mercury in freshwater (CRWQCS, 2008a). Values wera not available from CRWQCB (2008h) and USEPA (2008),
References:

2008a, for with Soll and Interim Final, May.
CRWQCB. 2008b. Central Valley Regional Water Guality Control Board, A Compilation of Water Quality Goals. July.
USEPA. 2009, National Recomumended Water Quality Critsria, Offios of Water, Office of Science and Technology.
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Table 3-3

Monitoring Well Construction Details
Mount Diablo Mercury Mine

Contra Costa County, California

1 . )
Well Construction | Development Survey Data Construction Details
Date Date . . Top of Casing| Total Screen Top of
Northing Easting Elevation Depth Interval | Filter Pack

DMEA-1 5/6/2011 5/24/2011 2153804.33 | 6164062.04 331.50 275 240-265 NA

ADIT-1 5/5/2011 5/24/2011 2153602.60 | 6164086.06 332.02 85 65-80 56
Notes:
Wells were constructed of 4 - inch schedule 40 (ADIT-1) or schedule 80 (DMEA-1) PVC.
1 Elevations are in feet above mean sea level (msl).
2 Depths in feet below ground surface (bgs).

Page 1 of 1 The Souree Greun, Ine.



Table 3-4

Summary of Chemical Analyses Results-Monitoring Well Sampling
Mt. Disblo Mercury Mine

Contra Costa County, Cslifomia

Water Quality Criterla®
Human Health for
Well ID Conaumption of ADIT-1 DMEA-1
Freshwater
Water + Organism
Organism Only
Mercury_total (Hg) ugfl 6/15/2011 0.91 0.05 0.051 22.7 <0.20
| 7/21/12011 74 <0.20
Mercury_Dlssolved (Hg) ugll 6/15/2011 0.77 0.05 0.051 <0.20 <0.20
7/21/2011 <0.20 <0.20
Methyl Mercury ng/l 6/15/2011 3° 0.3 mg/kg 0.3 mg/kg 0.35 <0.05
7/21/2011 (fishtissue) | (fishtissue) 0.70 <0.05
[pH su 6/15/2011 | 6.5-9.0 50-9.0 -- 5.47 4.63
7/21/2011 6.19 6.74
Alkelinity, Bicarbonete mg/l 6/15/2011 - - - <5.0 <5.0
7/21/2011 64.0 776
Alkalinity, Carbonate (CO3) mg/l 6/15/2011 - - - <5.0 <5.0
7/21/2011 <5.0 <5.0
Aikalinity, Total as CaCO3 mg/l 6/15/2011 20 - - <5.0 <5.0
7/21/2011 64.0 776
Fluoride mg/l 6/15/2011 - - - 1.4 0.81
I 7/21/2011 0.76 0.76
IDIssoIved Organic Carbon mg/l 6/15/2011 - - - 2.8 14
7/21/2011 24 1.4
Specific Conductivity umhos/cm | 6/15/2011 - - -- 11,600 13,500
7/21/2011 13,500 13,600
Sollds, Total Dissolved (TDS) mg/i 6/15/2011 250 - -- 12,600 9,960
7/21/2011 12,700 8,320
Turbldity NTU 6/15/2011 - - - 108 36.4
7/21/2011 95.5 76.5
Hardness, Total as CaCO3 mg/l 6/15/2011 - - - 3,000 1,550
7/21/2011 2,950 1,930
ISliica, Dissoived (S102) mg/l 6/15/2011 - - - 237 11
7/21/2011 13.0 39.1
Chloride (Ci) mofl 6/15/2011 230 - - 1,530 2,130
7/21/2011 912 2,920
Bromlde (Br) mg/l 6/15/2011 - - - 2.4 7.5
I 7/21/2011 3.3 10
|Nltrogen, Nitrate (NO3) mg/l 6/15/2011 - 10 - <0.50 <0.50
. 7/21/2011 <0.50 <0.50
Sulfate (SO4) mg/l 6/15/2011 - - - 6,990 7,490
7/21/2011 7,920 1,620
Antimony (Sb) ug/l 6/15/2011 - 5.6 640 206 <12
7/21/2011 <30 <18
Arsenlc (As) ugh 6/15/2011 150 0.018 0.14 1,720 1,570
7/21/2011 1,440 416
Dissolved Arsenic (As) ug/l 6/15/2011 150 0.018 0.14 457 387
I 7/21/12011 312 29.2
Beryilium (Be) ugfl 6/15/2011 - - - <25 <10
7/21/2011 <25 <15
Boron (B) ugfl 6/15/2011 - - - 89,000 143,000
7/21/2011 99,200 169,000
|Cadmium (Cd) ugl | 6/15/2011 0.25 - - <40 <100
7/21/2011 <10 33.7
Page 1 of 2 The Source Group, inc.



Table 3-4

Summary of Chemical Analyses Results-Monitoring Well Sampling
Mt. Dlablo Mercury Mine
Contra Costa County, Celifomla

Water Quality Criteria®
Human Heslth for
Well ID Consumption of ADIT-1 DMEA-1
Freshwater
Water + Organlam
Organism Only
[Calclum (Ca) ugll 6/15/2011 - - - 385,000 180,000
7/21/2011 380,000 141,000
Chromium (Cr) ug/l 6/15/2011 74 - - 819 611
7/21/2011 139 149
Copper (Cu) ug/l 6/15/2011 - 1300 - <50 <100
7/21/2011 <100 <30
Iron (Fe) ug/l 6/15/2011 1000 - - 2,000,000 | 1,990,000
7/21/2011 1,780,000 265,000
Lead (Pb) ug/l 6/15/2011 2.5 - - <50 40.7
I 7/21/2011 <50 30.4
Magneslum (Mg) ug/l 8/15/2011 - - - 496,000 267,000
7/21/2011 487,000 196,000
|Menganese (Mn) ug/l 6/15/2011 - - 100 17,000 18,200
7/21/2011 15,700 2,940
Nickel (NI) ug/l 6/15/2011 52 610 4600 33,000 31,300
7/21/2011 23,600 9,640
Potasslum (K) ug/l 6/15/2011 - - - <50,000 44,300
7/21/2011 50,800 89,200
Selenlum (Se) ug/l 6/15/2011 5.0 170 4200 <50 <100
7/21/2011 <50 <30
Sllicon (SI) ug/l 6/15/2011 - - - 5,690 5,150
7/21/2011 6,100 6,090
Isiiver (ag) ugll | 6/15/2011 - - - <100 <250
7/21/2011 <130 <15
Sodlum (Na) ugfl 6/16/2011 - - - 677,000 662,000
7/21/2011 814,000 2,170,000
Thalllum (TI) ug/l 6/15/2011 - 0.24 0.47 <50 <20
7/21/2011 <50 <30
Zinc (Zn) ugfl 6/15/2011 120 7400 26000 680 1430
7/21/2011 447 303
Notes:
2 Velues represent the lesser of the water quelity criteria avallabie from CRWQCB (2008b) and USEPA (2009).
® Value from CRWQCB — San Frencisco Bay water quallty criterla for methyt mercury in freshwater (CRWQCB, 2008a).
Values were not avellable from CRWQCB (2008b) and USEPA (2009).
ug/L = microgram per liter. umho/em = micromhos per centimeter.
su = standard units NTU = nephelometric turbidity unit.
ng/L = nanogram per fiter.
mg/L = miiligram per liter.
References:
CRWQCB. 2008a. Scresning for Environmentai Concerns et Sites with Contaminated Soil end Groundwater. Interim Final. May.
CRWQCB. 2008b. Central Valiey Regional Water Quaiity Control Boerd, A Compilation of Water Quelity Goels. July.
USEPA. 2009. National Recommended Weter Quality Criterle. Office of Weter. Office of Science and Technology.
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APPENDIX A
LABORATORY ANALYTICAL REPORTS

(PROVIDED IN ELECTRONIC FORMAT)



APPENDIX B

BORING/WELL LOGS



SGI THE BORING/WELL ID:
] S0URCE Group, Inc. ADIT-1
PROJECT NAME AND ADDRESS: |Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA |Project No.: 01-SUN-055
|BORING LOCATION (AT SITE): Logged By: Kristene Tidwell
CONTRACTOR AND EQUIPMENT: [Boart Longyear
ISAMPLING METHOD: Core Barrel [MONITORING DEVICE: N/A
|START DATE: 515111 FINISH DATE: 5/6/11
FIRST WATER (BGS): 65' STABILIZED WATER LEVEL: |65'
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 85' BORING DIAMETER/DEPTH: |8" - 85'
s161€|l 5| = LITHOLOGIC DESCRIPTION g
O B 583 5 (classification, color, moisture, density, grain size/piasticity, other) 2
70_" 2& % s -] ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 82
° o8
E|lE 33
HEIH IR ER 23
100 0 Weathared muddy sand, grey with red mottiing.
Mixture of sand, slit, gravel, cley; dry.
100 2
100 4
100 6
8
100 Color ¢change to dark grey
0 ng ) Cement
100
100 12
100 14
100 16 Dark grey, mudstone mixd with large chunks of silica carbonate.
100 18
100 20 Grey mudatone with pieces of silica carbonate.
100 2
100 24
100 26 No silica carbonate.
100 28
100 30
100 32
100
100 Weathered serpeninite, light grey In fine powder matrix. 1
100 38 1 B
40
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SGI THE

environmental

Sounce Grour, Inc.

BORING/WELL ID:

ADIT-1

|PROJECT NAME AND ADDRESS:

Mt. Diablo Mine, 2430 Morgan Territory Road, Cleyton, CA

Project No.: 01-SUN-055

[BORING LOCATION (AT SITE):

Logged By: Kristene Tidwell

|[CONTRACTOR AND EQUIPMENT: |Boart Longyear
|SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A
|3TART DATE: 5/5/11 FINISH DATE: 5/6/11
IFIRST WATER (BGS): 65’ STABILIZED WATER LEVEL:|65
[SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 85’ BORING DIAMETER/DEPTH: |8" - 85
[~
Bl g
182 E 2 LITHOLOGIC DESCRIPTION ) £
alE=El > 2 @- (classification, color, moisture, density, grain size/plasticity, other) 2
-lele £ o ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED )
o | 8| E § B 3 =3
El®m 9
ElE|5|8| & | & 2y
100 40 Grey mudsione
10| 42
44
100 Cement
100 48
100] 48
100 50 .
Bentonite
100 52 Some sheared pieces of serpeninite In mudstone matrix.
10| > Harder mudstone, possibly sheared. ollx
0| % 1k
00| 58 Sand
1w00] Ak
0| 1k
v 100| &4 Moist oL
100 66
Screen
100 €8
100 70 Rubble-muddy metrix with lerge cables composed of serpeninite, mudstone, coarsa grained
send, large pieces of serpeninite with evidence of metacinnsbar, wet.
100 72
100 74
100 76
78 -
100 Sepeninite rock, somewhat broken up with mud.
80
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SGI THE

environmental S(""":E ﬂnnl“'. l"c-

BORING/MWELL ID:

ADIT-1

|JPROJECT NAME AND ADDRESS: |Mt. Diabio Mine, 2430 Morgan Territory Road, Clayton, CA |Project No.: 01-SUN-055
lBORING LOCATION (AT SITE): Logged By: Kristene Tidwell
ICONTRACTOR AND EQUIPMENT: |Boart Longyear
ISAMPLING METHOD: Cora Barrel MONITORING DEVICE: N/A
ISTART DATE: 515111 FINISH DATE: 5/6/11
|FIRST WATER (BGS): 65' STABILIZED WATER LEVEL.: |65'
|SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 85' BORING DIAMETER/DEPTH: {8" - 85'
4
B g
s 8|12 § 2 LITHOLOGIC DESCRIPTION =
2l E] » @ g- (classification, color, moisture, density, grain size/plasticity, other} @'
|22 s | & ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 8 g
= | E ) e
Elels(8) & | & 23
100 80 Sepeninite rock, somewhat broken up with mud. 0 &
Sand
100 82
100
56 Bottom of Boring 85 feet
88
a0
92
94
a6
98
100
102
104
106
108
110
112
114
116
118
120
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SG' THE BORING/WELL 1D
o] SOURCE GROUP, INC. DMEA-1
PROJECT NAME AND ADDRESS: {Mt. Diablo Mina, 2430 Morgan Territory Road, Clayton, CA |Project No.: 01-SUN-055
BORING LOCATION (AT SITE): Logged By: Kristene Tidwell
CONTRACTOR AND EQUIPMENT: |Boart Longyear
ISAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A
ISTART DATE! (TIME): 5/2/11 14:15 FINISH DATE/ TIME 5/5/11
IFIRST WATER (BGS): STABILIZED WATER LEVEL.:
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: |8" - 275’
s
3 %
s|El€|l 5| = LITHOLOGIC DESCRIPTION E
21E1] 2 é Il‘:f (classification, color, molsture, density, grain size/plasticity, other) @
g 2 g -t,‘_zi S ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 8w
[} 9o £ -~ §
£ © o
El2lg|el 8 g 23
100 0 Fill dirt from earthwark.
Sitstone with sand with gravel, (15,65,5,15), reddish brown, dry, low plasticity, low to moderate
100 2 permeability, angular to subangular gravel, highly weathered mudstone.
Lesser clay content, more sand (0,50,35,15).
100 4
5 Cement ¢
100
100 8
100 10
Slight moisture increase in gravel (0,50,15,55), increase in gravel size to 2" diameter,
12 subangular gravel pieces.
100
100 14 Color change to greenish grey, increase in clay and silt, decrease of gravel and sand
(20,60,5,15).
100 16 Reddish brown mottling, decrease in gravel and increase in Clay (25,60,5,10), decrease in
gravel size, subrounded. ‘
100 18 Greenlsh gray mottling. ;
100 20
100 2 Dacrease In gravel size,
100 24
100 26 Color change to grey, mudstone, no gravel (10,80,10,0), dry.
100 28
100 30
100 82
100 34
100 36
100 38
40
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BORING/WELL ID:

e
SGl| &=
environmental sa“nc: enn“n I"c. DMEA-1
PROJECT NAME AND ADDRESS: Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA Project No.: 01-SUN-055
BORING LOCATION (AT SITE): Logged By: Kristene Tidweill
|CONTRACTOR AND EQUIPMENT: _|Boart Longyear )
|SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A
!START DATE! (TIME): 5/2/11 14.15 . JFINISH DATE/ TIME: 515111
FIRST WATER (BGS): STABILIZED WATER LEVEL:
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 275 BORING DIAMETER/DEPTH: 8" - 275'
1818l 5| = LITHOLOGIC DESCRIPTION 2
sl=] > & o (classification, color, molsture, density, grain size/plasticity, other) 2
E 2 % £ o ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 8w
[} o =% = =®
E|S]|E o =
El1S|g(8]| 3 | & 23
100 40
100 42 Looser, less consclidated, dry, color change to greyish brown.
100 44
% Cement
100
100 48
100 50
Slight increase in clay, color change to grey.
100 52
2
100 54 4
100 %6
100 58
Increase in sand and gravel in thin layers with moisture.
100 60
100 62
Dry, no sand/gravel, decrease in clay content.
100 64 Dry, no sand, remains grey mudstone.
100 66 4
100 68
100 0
100 [
100 “
100 %
100 78
80
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| THE
§§l Source Grour Inc.

BORING/WELL [D:

DMEA-1

PROJECT NAME AND ADDRESS: Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA |Project No.: 01-SUN-055
|BORING LOCATION (AT SITE): Logged By: Kristene Tidwell
ICONTRACTOR AND EQUIPMENT: Boart Longyear
SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A
{START DATE/ (TIME): 52111 14:15 FINISH DATE/! TIME: 515011
FIRST WATER {BGS): STABILIZED WATER LEVEL:
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 275 BORING DIAMETER/DEPTH: |8" - 275’
B 8
% g gl g | = LITHOLOGIC DESCRIPTION E
alE] > £ @- (classification, color, moisture, density, grain size/plasticity, other) o
%‘ 2 % 5 k) ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED Sa
] . o=
5| E @ R
© Q
Ej2is|g| 8|35 23
0 80
0 82
0 84
Cement
100 85
100 88
100 %0
100 82
Intermittent sandy/gravel zones from 93 - 88"
100 04 Interbedded with mudstone, moist.
100 %6
100 98 Mudstone as before, grey.
100 100
100 102
100 104
Thin gravel layer, rounded to subrounded gravel up to 1mm, well sorted, appears dry.
106 Mudstone as before.
100
More competent.
100 108
100 110
100 112
100 114
100 116
100 118
120
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BORING/WELL 1D:

SGI "
environmental su"nc[ G“““I’, I"ﬂ. DMEA"1
PROJECT NAME AND ADDRESS:  IMi. Dlablo Mine, 2430 Morgan Terrltory Road, Clayton, CA jProject No.: 01-SUN-055
BORING LOCATION (AT SITE): Logged By: Kristene Tidwell
CONTRACTOR AND EQUIPMENT: |Boart Longyear .
SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/IA
START DATE! (TIME): 5/2/11 14:15 FINISH DATE/ TIME 5/5/11
JFIRST WATER (BGS): STABILIZED WATER LEVEL:
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: {8" - 275
- 5
sI5{El 5| 2 LITHOLOGIC DESCRIPTION 5
a2l &1l » 2 E- (classlification, color, moisture, densily, grain size/plasticity, other) ‘é
; 2 % £ =) ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 8
[0} = =
E|S5|E © =
E(Sigl8]l 8 |5 2
120 Mudstone as before.
100
100 122
100 124
5 Cement
100
100 128
- 130
100 132
100 134
100 136
100 138
100 140
100 142
100 144
100 146
400 148
100 150
100 152
100 154
100 156
100 158
160
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SGI &
| SOURCE GrOUP INC.

BORINGAVELL |D:

DMEA-1

PROJECT NAME AND ADDRESS:

Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA

Project No.: 01-SUN-055

JBORING LOCATION (AT SITE):

Logged By: Kristene Tidwell

|cONTRACTOR AND EQUIPMENT:

Boart Longyear

IsamPLING METHOD:

Core Barrel

MONITORING DEVICE:

N/A

[START DATE/ (TIME):

5/2111 14:15

FINISH DATE/ TIME

5/511

IFirsT waTER (BGS):

STABILIZED WATER LEVEL:

SURFACE ELEVATION:

CASING TOP ELEVATION:

TOTAL BORING DEPTH(S):

278"

BORING DIAMETER/DEPTH:

8"-278

Time

Water Level

Sample Interval

Recovery (%)
Depth (feet)

Stratigraphy

LITHOLOGIC DESCRIPTION

(classification, color, moisture, denslty, grain size/plasticity, other)
ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED

: Well construction

oldetails

_

8
-
o
(=1

100 162

100 164

100 166

100 170

100 170

100 172

100 174

100 176

100 178

100 180

100 182

100| 184

100| 198

100 188

100 190

100 102

100 194

100 196

10| 1%

Mudstone as before.

Color change to grey.

Same as above.

Color change to brownigh gray.

Sllica carbonate, white/grey with green mineralization.

Cement

Transitional fault zone, pieces of silica carbonate, angular with muddy grey mudstone.

200
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THE

SGl

environmental

Source Grour Inc.

BORING/WELL [D:

DMEA-1

|PROJECT NAME AND ADDRESS:

Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA

Project No.: 01-SUN-055

[BORING LOCATION (AT SITE):

Logged By: Kristene Tidwell

|CONTRACTOR AND EQUIPMENT:

Boart Longyear

SAMPLING METHOD:

Core Barrel

MONITORING DEVICE:

N/A

|START DATE! (TIME):

52111 14:15

FINISH DATE/ TIME

5/5/11

[FIRST WATER (BGS):

STABILIZED WATER LEVEL:

|surRFACE ELEVATION:

CASING TOP ELEVATION:

TOTAL BORING DEPTH(S):

275

BORING DIAMETER/DEPTH:

§"-278

Sample Interval
Depth (feet)

e
[\Water Level

Stratigraphy

LITHOLOGIC DESCRIPTION

(classification, color, moisture, density, grain size/plasticity, other)
ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED

Well construction

details

]
[=3
o

N
Q
N

100 204

100| 208

100 208

100 210

100 212

100 214

100 216

100 218

100 220

100 222

100 224

100 226

100 228

Grey mudstone.

Bentonite

Packer

100 230

Medium to coarse sandstone.

100 232

100 234

100 236

100 238

Soft drilling at 240-244'.

Silica carbonate, same as 190, with mud stain at 233-240'.

240
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SGI THE
| SOURCE GROUP INC.

BORING/WELL iD:

DMEA-1

PROJECT NAME AND ADDRESS:  |Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA |Project No.: 01-SUN-055
BORING LOCATION (AT SITE): Logged By: Kristena Tidwell
CONTRACTOR AND EQUIPMENT: |Boart Longyear
SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A
START DATE! (TIME): 52111 14:15 FINISH DATE/ TIME 515111
FIRST WATER (BGS): STABILIZED WATER LEVEL:
SURFACE ELEVATION: CASING TOP ELEVATION:
TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: {8" - 275'
s1E|8] 5| 2 LITHOLOGIC DESCRIPTION E
2l =] » é g (classification, color, moisture, density, grain size/plasticity, other) a
g 2 g s o ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED Sw
@ QL E o Q ="m
E @D E M =
El=|8|2] o0 | & =3
14:30 100 240 Dark grey, very weak at 240-246'. =
0 242
Lost all curculation at 243",
0 244
0 246
247-266' total 9' recovery.
0 248 Grey mud, sand gravel poorly sorted, appears very disturbed, perhaps cave in.
0 250
Gravel pieces and cobbles, rounded to angular, consisting of mudstone and some silica
0 252 carbonate,
0 254
[ = =
0 258 =
=
0 260 =
0 262 E
0 264 f
100 266 Fractured silica carbonate, hard.
100 268
100 270
100 272 Less fractured.
100 274
576 Bottom of Boring 275 feet
278
280
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FIELD DATA SHEETS



Groundwater Monitoring Weil
Field Sampling Form

sdl

PRDJECT NAME:

LE19

Sosuct Groer Inc.

PRDJECT ND.:
TASK NO.:
WELL ID:- Q“ Loy E INITIAL DTW ffty: / /[
PURGE DATE: M l ! { A DEFTH TO BOTTOM {f).
SAMPLE TIME: IZ. ) WELL DIAM (ing
SAMPLE DATE: | L {{ 3 VOLUMES (gyals}:
h*3°G 0G4 11 25}, beatl 18 127 130 26 (2.57)°
PERSONNEL: Cepgd®inm i, _JNMU- i 4 4 l_‘ 120 36 (37 W30 ES (4T 3T 1 5 (6
PURGE LOG: et
tehieck unilsl}
Hsolved
Time No. EC Temp. | REDDX
o H 5 Color | Turbici Dther Dhasrvations
TW | (24hn | calions e 2 | id | (D 01““!,"9"1' Wi ty
— ot e - ]
1205 HSIE L2y y 7y | 2 3| civ| /
IZUF‘— 0 J__l_‘ ﬁ_ I'__.f: ’__ = .F_ I| Ly ?-_ ‘£_‘ i
ITALD] ) _L.iiv FIIUS 16) . {4 ). A :“'_,j.i‘_
i F 22 24 . =5
{207 | Z- 2 f4 H”'!? 05 4 0?1 | Ly N, ., U il
¥y 1 2 'I" I, « )" - 4 7 7 45 Yo
E ! L1 | L, el 0 L L"-‘*— A -{__"-n‘ S N /T B =S = E———
Total Gallons Furgod: —
yow: = o,
Pl :
';;"3'23 Submersibi ,Igu:‘m' PT::?::;"C Bafler
e (\ g Pump P
WELL SAMPLING:
DTW at Time of Sampling' 2 2 C’S
san:‘ ':II ing Submersl-i E \I':}" Pt:;’lﬁ:ﬂhc Ralter,
CIL e {'ump D R
’_\
SAMPLE IO 11 ¥y
QAIQC SAMPLING:
WAS QAMQC SAMPLE COLLECTED AFTER THIS WELL? YES ![NO
IF 50, 5AMPLE ID. TYPE. Rinsale Blank Duplicale Feld Biank

Yas Mo
{IF YES. comment below)

DRIFT:

PECOPER DECON: Yes “No
EQUIPMENT CALIBRATED: Yes No
COMMENTS:
e SR = )
i [ 5 g
i e A Tl T e ' i{
] J M ¢ - - T _;_

W st PO - ARl e ol %

The Senrce Granp. Int.



Groundwater Monitoring Well
Field Sampling Form

I THE
_S_(_:_-i. Sounet Guour hie.
PRGJECT NAME
PROJECT NO.: -
TASK NG.:
werLo: LI ECA- | INTIAL DTW (ft): 19
PURGE DATE: TR DEPTH TS BOTTOM (Rl
7a
SAMPLE TIME: _ WELL DIAM. fin): fwff 4
SAMPLE DATE: f L 3 VOLUMES (ga's):
i ! ,r W 30064 (1 257, h'30,16 (27, A0 26 (2 5
PERSONNEL: _Deawdiawtiz | o, Aoz d | h*3%D.36 {3"): 1" 3"0.65 (47 "3 1A 16")
PURGE LOG: e .
§ (cheak unitsl)
Disolvad |
Time No. EC Temp. REDOX . k
DTW H O Color | TurbidH Other Observations
@ahn | Gatons { ARO[ ¢ 2| () L A )
T T = = g = A
Ji)/ ¥ | C '-LL\_‘-’ fj' L ot ,z. __._L.l yad [ .,__,‘1{(_'”!
5 n. U By ] 3l A0 I B v 7] b r
)922 boo | pad 2N 8L L0 T VI N[ 1a0" T do | e i
¥ 5 Fo y 7 - - 4 = = ;
70331 2 .08 320312133/ SK ~L700 @ B3Y
4 < . | ’:""Z"' “Tig '}(‘_";' "_-_?' £ y
0o0 | (002 V[ 2200 |exXT 50 L /. wd Ol 1 OKi G
S S A" H =
N
Total Gailens Purged. . i
. 2" "
Purging 12 Voll Peristaltic 3
Method / Sl;b;:’ i; Purnf Pump e
WELL SAMPLING:
DTW at Time of Sampling: i l. (( 5
.  piilrhe il
Sampling y, Submersibl) 12 Vol Peristaltc faller
Method & Pump/ Pump Pump
samPLe: (O EA - |
¥
DAIOC SAMPLING:
WAS QAJOC SAMPLE CQLLECTED AFTER THIS WELL? YES 7 NO
|F 50, SAMPLE ID: TYPE: Rinsate Biank Puplicate Field Blank
PROPER DECON: Yes Ne
EQUIPMENT GALIBRATED: Yes No DRIET,  Yes No
{If YES, comment below}
I %a 752 YNE \ L0
. 5 YL :’l_'..(l._
i o L g
spa gy Ao bk allenoation s The Seerce Sreep. luc..



GROUNDWATER MONITORING WELL
FIELD SAMPLING FORM

JoB namve: M4 O
TSG JOB NO.: -5 OW O,
TASK NO.: 2“:
PERSONNEL: ,C..ﬂ W

WELL D MT" ‘

7112

INITIAL DTW (ft)

rurceoate (o /IST7 1] DEPTH TO BOTTOM (ft) 90.05"
o 7 1
SAMPLE TIME /3w WELL DIAM. (in)
SAMPLE DATE 0//$~—/ 0, 3 VOLUMES (gals)
N ' h30.064 (1.25"); h*3*0.16 (2"); h"3°0.26 (2.57). h*3°0.65 (41
FINAL DTW (ft)
(check units!)
DTW Time (24 hr) | No. Gallons pH EC{ ) Temp (°) FL{ ) OX Redox ( ) DO{() Turbidi Color Other Observations
47719297 27,20 23] | fals 7280 cly
IF | 0 192501957 |3 &b Kl |(2, 05 (776,71 (2
310 oS | U 2379957 0%4 s ! G, 0S| 20,0l
(320 \ 1499 M97&q49.@ (o5 (o /0 [[]9 3] 2
LS 322 N [9.%6 (94 Hp |04, il 4 | laatt Y27 cor
Totalizer End
Totalizer Start
Total Gallons
E’;g:gg 12 Volt Pump Peristattic Pump Bailer
SaNrrL ':::g 1S b:l\;r:i e 12 Volt Pump  Peristaltic Pump Bailer
WAS QAIQC SAMPLE COLLECTED AFTER THIS WELL? YES/NO
IF SO:
Sample ID Type Rinsate Blank
Duplicate
Field Blank
COMMENTS

Sampling THE SSURCE GXOUP, INC.



GROUNDWATER MONITORING WELL

FIELD SAMPLING FORM

JOB NAME: . e

TSGUOBND. = | SUN-ORS

TASKNOD: o "
PERSOMNEL: _ © [ o @7
r—-! "'_I._ L 3
WELL ID O Ao I INITIAL DTW (ft) _:f_ 1 £ _—

PURGEDATE oy / . 7 DEFTH TO BOTTAM (M) o j

SAMPLE TIME WELL OtAM, (in} 7

T 7 -

SAMPLE DATE 3 VOLUMES [gals] i -

hm1-0 084 rf 25 17370 16 {27, W20 26 (2 57 k31065 (47

FINAL DTW {R)
S e {chack urvisi]
OTW | Time {24 be) | Mo, Galions &H__t EC{ } | Temp{® FL Ot Radox { p1 _boi} ] Turﬁdigr |  Color Other Ubservations

e e e e

; = . d ,_, ._..,. Fara _+ & - 1 L =1 - L S —_

LS \_!_l-' i d gl MW 1 b i ot 1 - - MeentliR, B Y

Tl f.. 7 LY PN~ o s

IR e lce | ] T i~

. | | L2 | |

Totalizer End

Totzlizer Start

Total Gallens

(¥

sampling

>
p i
By Suarmersible 12 Vol Pumn Persiallic Pumg Eailer
method
Pumo
Sampling %
Method Submearsible 12 Vol Pump Peristalic Pumo Sailer
Pump
WAS QAT SAMPLE COLLECTED AFTER THIS WELL? YES 5
IF 5O =
SamplaID__ . S| A Type Rinsate Slank
.- Duplicate
Field Blank
COMMENTS

THE SODNCE GEARP. ING-



APPENDIX D

SURVEYORS REPORTS



Virgil Chavez Land Surveying

721 Tuolumne Sireel

Valiejo. California 94590 April 15,2011

(707} 553-2476 * Fax (707} 553-8698 Project No.: 3096-03

Kristene Tidwell

The Source Group, Inc.
3451-C Vincent ltoad
Pleasant Hill. Ca 94523

Subject: Monitoring Well Survey
Former Morgan Territory Minc
2430 Morgan Territory Road
Clayton, CA

Dear Kiisiene:

This is to confirm that we have proceeded at your request 1o lovine several points at the
above referenced locution The survey was completed on April 7,201 1. The benchmark
for this survey is known as PID AA3B0Y, stamped P11 25 LS 5672 1990, located 0.15 M.
southeast of the intersection of Marsh Creek Road and Morgan Territory Road. The
latitude, longitude and coordinates are for top of casings and are based on the Calif. State
Coordinate System, Zone 111 (NAD83). Benchmark Elev. = 781.00 feet (NAVD 88).

Latitude Longitude MNorthing Easting, Elev Desc.
37.9011277 -121.87:1752:26 2153508 .40 6164223 50 — e ARITZ
37.900%353 -121.8768B552 2153435 .49 6164415.00 = ADIT3
37.9019500 -121.8781100 2153810._28 6164058.44 930,22 DMEA2
37.90171800 ~121.87179500 2153747.70 6164103.68 e DMEA3
31.9017669 -121.8779376 2153742.87 6164107.1%9 #75.72 &' 0O/8
37.9017153 ~121.8790697 2153728.89 6163780.32 = - BLDG COR
37.9017675 ~-121.87909056 2153718.00 63163714 .57 ——— BLDG COk
37.9016821 -121.8792007 2153717. 38 6163742.33 === BLDG CCOR
5‘.’_‘- . P vt

PR e DL (g “:"" !

Qyéfa‘" RN :};.\\ Sincerely,

~7 b

l‘{ o, 632 \1-}'1 ] / % o

TR s R A g

\r_; Virgil . Chavez, PLS 6323}/
ol oF ga B



Virgil Chavez Land Surveying

721 Tuolumne Streel

Vallejo. California 84590 June 21, 2011

{707} 553-2476 » Fax (707} 553-8698 Project No.: 3096-03

Kristcne Tidwell

The Sourec Group, Inc.
3451-C Vincent Road
Pieasant Hill, Ca 94523

Subject: Monitoring Well Survey
Former Morgan Territory Mine
2430 Morgan Territory Road
Clayton, CA

Dear Kristene:

This is to confirm that we have proceeded ut your request to perform a survey at your
request at the above referenced location. The survey was completed on June 14,2011, The
benchmark for this survey is known as 'ID AA3809, stamnped PT 25 LS 5672 1990, located
0.15 Mi. southcast of the intersection of Marsh Creek Road and Morgan Territory Road.
The latitude, longitude and coordinates are for top of casings and are based on the Calif.
State Coordinate System, Zone 11T (NAD83). Benchmark Elev. = 781.00 fect (NAVD 88).

Latitude Longitude Northing Easting Elev. Dese.

872.75% GRD ADIT-1

37.9013809 -121.8780037 2153602. 60 6164086.06 875./0 10C ADIT-1
900.57 GRD DMEA-1

37.9019338 -121.8780972 2153604.33 6164062 .04 902 .98 TCC DMEA-1

feA T oAy N
Ve SO
=2 \ \
3 i
; *I o, 6397 :V'H L
W RIS
L, ' -
"\ S ',{* /,4' Virgil D. Chavez, PLS 6323
RS Pon R o ik
TR O s /



APPENDIX E

WASTE MANIFESTS



b s e h——" e e S e et

nDIATS6T1 5CPPW 3/3/2011

Piease print or lype. (Form designed for use on efite {12-plich) typewrller.) = Form Approved. OMB No. 2050-0038
4 | uniFORM HazARDOUS | 1 Gengralar ID Numbsr 2.Paga1of | 3. Eme Reapanse Phone 4, Manifest Tracking Number
NIFORM HAZARDO) wﬁmmy 1" 880y 483-3718 03990850 FLE
%Nﬂn %&aﬁ mmy Mina D Generalors Sile Adress (il Giferert than mafing addrees
2430 Mo Tamitory Road
Slogtan CASAR1T T SAME
Genstators Phore: (925)944«2856 I __
T US.ER
O TR [ Evironmiental Servicos Ino | MADO39322950
7. Transporier 2 Company Name U.S. EPAID Nurnber
[
B US.EPAID Number
: fgﬁan Nar@ %ww’ﬁzw 140 o
zsoomsnmmm CaDosoe7b278
Buttonwillow, CA 93206
Facliys Phone: (6611762-6200 ‘ |
.| 9b. U5, DOT Description {including Propar Shigping Name, Hazard Cless, ID Number, 10. Contelnere Tl | 12 Unit
ffM &nd Packing Group (¥ any)) No. e Quently WAL 13. Waste Codes
1 NOW-RGCRA RAZARDOUS WASTE, SOLID, IMETALS) 611

o4 A )57

GENERATOR

14, Specal Henmng Instructions and Addifional information
IRAGQ2REE

16, GENERAYOR'S/OFFEROR'S CERTIFICATION: | hereby declare that fhe contants of this constgnment are fully and accurately described abova by the proper shipping name, and are clasaffied, packaged,
marked ard labelediplacarded, srd are In ofl respects in proper condition for transpart acocording to epplicabls infemational and natlonel governmenta! veguilations. If exporf shipment and t am the Primary
Exporter, | certify that the contants of this consignment conform {o tha terms of ths atfached EPA Acknowledgment of Consent
leerﬂfyﬂmlthewastswdrﬁmﬁaﬂonstatemntldanﬂﬂeﬂtn4OCFRmz‘l(a)(lflemelagequamﬂygemmtor)or(b)(ﬂlemesmaﬂ qyanfity generator) is true.

10 — Sipnature

| szl Ll 169 k% 1]
[esson romuss. Portotentyleslt

Yransporter signaturs (for exports onty): Daig leaving U.S.:
17. Transporter Acknowledgment of Recaipt of Materials

%{m f)‘angemh ﬂ

18, Discrepancy
18. Discropancy Indication Space [ gy Clrwe [resdse [l pertial Rejection (ot Rejection

<
e

Marifost Referance Number:
18b. Alternate Facility (or Ganerator) U.S. EPAID Number

Facility's Phone: ]
180, %rs ‘ofAlternate Facky (or Generator] Month  Day  Year

48. Hazardous Waste Report Managemant Method Codes (i.8., codes [or hazardous waste lreatment, disposal, and recycling systems)

i H132 2. 3. [N

20. Deskgraled Facilify Owner or Opsiator: Certification of receipt of hazardous maferials covered by the manifast except es notgd In ltsm 18a

N n £ Johns L Npon 0310911

DESIGNATED FACILITY ————— |[TR ANSPORTER nm.l
T

EPA Form 8700-22 (Rev. 3-05) Pravious editions are obsclele. oesnsr@én FACILITY TO DESTINATION STATE (IF REQUIRED)
Ciamn Harbomy ban tha sppropriote parmits for and will arnapt tha wansta the ganarntor i shipping




SkeAddress: SAME

pocumentno. 405140

Clean Harbors Envirmnmenis! Services Inc

pIXL0\E)

SCPPW S/ ARORDER NO. _pyngpotar—

VEHICLE ID # 6// t\P 4

STRAIGHT BILL OF LADING

TRANSPORTER 1
MAD039322250 (781) 792-5000
EPAID # TRANS. 1 PHONE
TRANSPORTER 2 VEHICLE ID #
EPAID # TRANS. 2 PHONE
DESIGNATED FACILITY SHIPPER
| Clean Harbors San Former Mount Diablo Meroury Mine
FACILITY EPA ID # SHIPPER EPA ID #
CAD059494310 ) NONREQUIRED
ACDRE§81 Barvessafond 1 gL —
cIrY STATE . 2P CITY STATE
Son Jose CA o CA vz
CONTAINERS TOTAL UNIT
NO.&SIZE | TYPE | HM DESCRIPTION OF MATERIALS QUANTITY | WT/VOL
] 7/ A. NON HAZARDOUS, NON D.O.T. REGULATED, (PURGE WATER)
w i olo3e | &
4 ‘ B.
C.
D.
E
F.
G.
H.

ACHE024348

SPECIAL HANDLING INSTRUCTIONS EMERGENCY PHONE #: (800)480-8748 QENERATOR: Former Mount Dinbic Mercury Mine

A HoT7

SHIPPERS CERTIFICATION: This is to certify that the above named materlals are properly classified,
described, packaged, marked and labeled and are in proper condition for transportation according to
the appliicable regulationa of the Department of Transportation.

CHI 107

SHIPPER ::::: K istee T e ZAT7 <1 O[ {{
TRANSPORTER 1 @\o W_/’ ‘}%’/tf} /
PRINT DATE
TRANSPORTER 2 ___ —
recevep sy&anils (% e éj’&/ 4




Site Address ; SAME

SC PPW 3R DRDER NO.
“DIESIOBNE
pocument No. A{jLHET STRAIGHT BILL OF LADING
TRANSPORTER 1 Giaan Harbors Envimnmental Servicas Inc VEHICLE ID # 708
039322250 81) 792-5000
EPA ID # MAD0D39322 TRANS. 1 PHONE (781
TRANSPORTER 2 VEHICLE ID #
EPAID # TRANS. 2 PHONE
DESIGNATED FACILITY SHIPPER
Clean Harbore San Jose LLC Former Mount Diablo Mercury Mine
FACILITY EPA D # SHIPPER EPA ID #
CAD059494310 NONREQUIRED
ADDR%.%%!. Banysasa Road %ﬁsomn‘l‘mimy Road
CITyY STATE ZIP CcITY STATE z&’
SenJose CA 95133 Cimyton CA 7
CONTAINERS TOTAL UNIT
NO. & SIZE | TYPE | HM DESCRIPTION OF MATERIALS QUANTITY | WTNVOL
A. NON HAZARDOUS, NON D.0.T. REGULATED, (PURGE WATER)
/ yal il ' ' 3133 6—
Y B.
C.
D.
E.
F.
G.
H.

SA.PECIAL HANDLING INSTRUCTIONS EMERQENGY PHONE #:(200) 4834718 GENERATOR: Formur Mount Disbio Mercusy

SHIPPERS CERTIFICATION: This Is to certify that the above named materials are properly classified,
described, packaged, marked and labeled and are in proper condition for transportation according to
the applicable regulations of the Dapartment of Transportation.

a /7
- §
SHIPPER :::::K th"/@ﬂe, ‘(&NQ (/ S:ZW _ T5E_ (4-1/
TRANSPORTER 1 ____ ﬁef\'[‘ \/ﬁéon - ﬁ,q,&(? S Do DA-}é S/

TRANSPORTER 2 Y -
RECEIVED BY S 2!% Q  Nubtuesz— SM % PAIE 14+,

!

CHI107




APPENDIX F

TOPOGRAPHIC MAP
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APPENDIX G

WATER QUALITY STIFF DIAGRAMS FOR 2010/2011 SAMPLING
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1.0 INTRODUCTION

This report is responsive to the California Regional Water Quality Control Board Central Valley
Region (CRWQCB) Revised Order to Sunoco, Inc. to Submit Technical Reports in accordance with
Section 13267 of the California Water Code, Mount Diablo Mercury Mine, Contra Costa County
(Revised Order), dated 30 June, 2009. In relevant part, the Revised Order requires that:

“2. — By 1 August 2009, Sunoco will submit a report that supports its “divisibility” contention
including figures showing the area leased by Cordero, extent of operations, and proposed
area of study under the Order. This shall include the total volume of rock removed from the
underground working and an estimate of the total volume of broken rock discharged (use a
realistic swell factor to calculate the volume of broken rock).”

Research conducted into the history of mining operations at the Mt. Diablo Mercury Mine (the
Mine) provides a clear record of the limited involvement of the Cordero Mining Company (Cordero).
This record allows a determination of how the work conducted by Cordero relates to the current
and past condition of the Mine, and the historic and continuing release of contaminants into lower
Dunn Creek and, ultimately, the Marsh Creek watershed. The record indicates that work
conducted and materials generated during Cordero’s operations were not and are not related to the
past and continuing release of mercury laden waters into the existing impoundments at the base of
the Mine, moving then into lower Dunn Creek and ultimately Marsh Creek. The Cordero work
areas both above and below ground appear to be demonstrably separate and “divisible” from the
existing piles of waste rock, tailings, impoundments, and springs that currently combine to create
the condition of continuing impacts to the Marsh Creek watershed. The following sections of this
report document the history and technical data that support this conclusion, followed by a legal
analysis regarding divisibility.

1-1 The Source Groun, Inc.
SUN-0004
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2.0 THE CORDERO OPERATIONAL PERIOD

Cordero actively operated at the Mine from January 1955 into December 1955, a total of 12
months. This operational period is documented in multiple sources including lease documents,
United States Defense Minerals Exploration Administration (DMEA) documents, as well as a
complete history of the Mt. Diablo Mine written by Clyde P. Ross in the California Journal of Mine
and Geology (Ross, 1958). As documented by Ross (1958) and supplemented with additional
references, the context of the Cordero operation within the total history of activities at the Mine is
summarized below:

The first shaft on what became the Mt. Diablo Mine site was sunk by a Mr. Weilch 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 production between 1875
and 1877, the mine was relatively idie until 1930 when Mr. Vic Blomberg organized the Mt. Diablo
Quicksilver Mining Company (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
produced over 10,000 fiasks of mercury. Atthe end of Bradiey’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 a drain tunnel on the 165 foot level (Pampeyan, 1963).

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 August 15, 1953 to January 16, 1954.
After completing the shaft, Smith turned southeast with a 77-foot-long crosscut in dry shale, in the
direction of the shear zone mined by the Bradley Mining Company. At the surface, Smith
constructed dump tracks north and across the road (away from the pre-existing Bradley waste at
the southeast portion of the site) to an “unlimited location” (Schuette, 1954a), presumably on the
north facing slope in the Dunn Creek watershed where a large waste dump is 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 drift to 120 feet but stopped after
encountering water and gas. The DMEA Shaft and workings flooded on February 18, 1954 to the
level of the old drain tunnel on the 165 Level and, subsequently, Jonas and Johnson abandoned
the project.

Cordero acquired a lease for the Mine site from Mt. Diablo Quicksilver dated November 1, 1954
and began working at the Mine in January 1955 to recondition the DMEA Shaft in order to access
the 360 Level (Cordero and DMEA were unable to negotiate a contract, but records reveal that
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Cordero ultimately completed the scope of the project proposed by the DMEA). Cordero replaced
failed lagging, and mucked out and dewatered the DMEA Shaft, bypassing the Jonas and Johnson
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 mine workings (Pampeyan and
Sheahan, 1957). At this time, Cordero suspended operations. As a result of the re-flooding of the
Mine, the total active mining operations by Cordero at the Mine are documented to be for just 12
months.

The Mine remained idle until March 1956, when the Cordero lease was transferred to Nevada
Scheelite, Inc., which began dewatering with a 500 (gpm) pump. Nevada Scheelite apparently
operated an unidentified portion of the Mine site from 1956-58. Downstream ranchers objected to
the discharge of acid mine waters to the creek and the operation was suspended. The lease was
relinquished after developing only a small tonnage of ore from the open pit. In June 1958, a
CVRWQCB inspection report states the mine was leased to John E. Johnson and 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 1965-69. They apparently re-worked mine tailings at the
Mine site, under a lease from Victoria Resources Company, 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, 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.
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3.0 CORDERO MINING ACTIVITY

Cordero mining activity consisted of repairing lagging, and mucking out and de-watering of the
existing DMEA Shaft beginning in January 1955, followed by driving a new crosscut and drifts from
the shaft on the 360 foot level. Additionally, the existing furnace plant was repaired, and a trestle
was constructed from the shaft to the ore bin (Sheahan, 1956). Cordero’s workings totaled 790
feet and extended south from the DMEA Shaft and ultimately connected with the Main Winze of the
Bradley workings (Pampeyan and Sheahan, 1957).

The Cordero tunnel system was mapped by investigators for the DMEA as documented in the
Report of Examination by Field Team Region Il, Final Report, and dated January 30, 1957
(Pampeyan and Sheahan, 1957). Figure 3-1 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 3-2 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. As noted
above, the workings on the 360 Lever were connected to the Main Winze of the original workings
at its northern terminus as shown on Figure 3-2. A cross section produced by the DMEA
demonstrates the Pre-Cordero tunnel system as presented on Figure 3-3. The Cordero tunnels
were advanced at the 360 Level which is below all of the workings depicted on Figure 3-3 and were
connected to the bottom of the Pre-Cordero Main Winze via a 15 foot raise (Sheahan, 1956).

The 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 (Figure 3-4).
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40 CORDERO LEASE AND WORK AREAS

The Cordero lease with Mt. Diablo Quicksilver (Cordero Mining Company, November 1, 1954)
indicates the specific area for Cordero operational activities (Attached as Appendix A). The
Cordero Mining lease covers an area of approximately 60 acres and its location as described in the
lease document is excerpted as follows:

DESCRIPTION:

The northeast quarter of the southeast quarter of Section 29 and the south half of the southwest
quarter of the northeast quarter of Section 29, Township 1 North, Range 1 East, Mount Diablo
Base and Meridian, containing 60 acres more or less.

EXCEPTING THEREFROM: “That cerlain syphon pipe leading therefrom to a water trough on the
northeast quarter of the southeast quarter of said Section Twenty-nine (29), which said water
spring, trough, and pipe are excepted from this deed, “as provided for in the deed from Edward A.
Howard and Daisy B. Howara, his wife, to Mount Diablo Quicksilver Company, Ltd., a corporation,
dated 'December 29, 1933, and recorded Feb. 1, 1934 (File .No, 1060); And

The northwest quarter (N.W.1/4) of the southeast quarter (S.E.1/4) of Section 29, in Township 1
North of, Range 1 East, Mount Diablo Base and Meridian. Said property shall not include the
following described property, to wit: that land beginning at the northwest corner of the northwest
quarter of the southeast quarter of Section 29, Township 1 North, Range 1 East, Mount Diablo
Base and Meridian; thence running southerly along the dividing line between the northeast quarter
of the southwest quarter and the northwest quarter of the southeast quarter of said Section 29, a
distance of 20 chains to the southwest comer of the northwest quarter of the southeast quarter of
Section 29; thence running along the southerly line of the northwest quarter of the southeast
quarter of Section 29, a distance of 2.924 chains; thence leaving said line, and running in a
northerly direction a distance of 20.23 chains to the point of beginning.

EXCEPTING from the demised premises the house known as the Blomberg house together with
the right to use such water as is necessary for domestic purposes. In the event the option to
purchase is exercised then this exception will be without effect and title to the Blomberg house
shall pass with the other property.

IN ADDITION Lessee shall have the right to any access road over which Lesser has control.

The Cordero lease area within the Mine site is graphically presented on Figure 4-1 which is
overlain on the map of mining produced by the California Division of Mines and Geology (CDMG)
in 1963. The lease area encompasses the historic mining operations areas, but notably excludes a
significant portion of the easterly areas of exposed waste rock, the spring outflow area and the
current waste and water impoundments below the Mine adjacent to Morgan Territory Road.
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Cordero worked the DMEA Shaft and rehabilitated the furnace and constructed a trestle from the
DMEA Shaft to the furnace location (Pampeyan and Sheahan, 1957). This area is highlighted on
Figure 4-1, delineating the main surface work area for Cordero. 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,
A.J. Inerfield, April 8, 1955 Activity Report).

The surface and below ground areas depicted on Figure 4-2 showing the DMEA Shaft and furnace
area, the waste dump area, and the water disposal area west of the DMEA Shaft are the only
documented work areas during Cordero’s mining activities and represent the extent of known
operations by Cordero.
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5,0 CORDERO WASTE MANAGEMENT AND DISPOSITION

As documented in Section 3.0, the Cordero activities generated waste rock, a small amount of ore
material, and water as a result of Mine de-watering before and during the mining activity. As
discussed in detail below, based on documents produced by the DMEA, Regional Water Quality
Control Board (RWQCB), and the California Division of Mines and Geology (CDMG), the ultimate
disposition of these wastes can be effectively defined and related to the current condition of the
Mine.

5.1 Waste Rock and Ore Generation and 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% bulking factor to be approximately 1,228 cubic yards (Table
1). Near the end of Cordero’s operational period, Cordero encountered small zones of ore that
resulted in the stockpiling of 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 3-10 lbs 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 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 can be ascertained through a review
of before and after maps of the mine created by Pampeyan for the CDMG in 1954 and 1963 and
on review of aerial photographs before and after the Cordero operational period. Pampeyan
(CDMG, 1954) prepared maps of the underground mine workings, waste rock dumps and general
mine information. Figure 5-1 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
5-2. A comparison of the maps shows the location of the DMEA Shaft and the addition of waste
rock adjacent to the shaft that did not exist on the 1954 map as demonstrated on Figure 5-3. The
map clearly shows that material generated by DMEA and Smith during the sinking of the DMEA
Shaft was located at the 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 5-2 and 5-3). Based on
interviews with the current property owner, Jack Wessman, it was ascertained that waste rock
adjacent to the DMEA Shaft was used by Jack Wessman to re-fill the DMEA Shaft.
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Additionally, the Pampeyan 1963 map depicts a large “waste dump” located north of the DMEA
Shaft to the North (Figure 5-2). This waste dump is clearly seen in an aerial photograph from 1952
indicating that it appeared active at that time as shown on Figure 5-4. Dump tracks were extended
north and across the road to an “unspecified location” (Schuette, 1954a) by Smith, presumably on
the north facing slope in the Dunn Creek watershed where the large waste dump is mapped by
Pampeyan (1963). Review of an aerial photograph from 1957 (Figure 5-6) also confirms the
location of the large waste dump to the north of the DMEA Shaft, 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. There was no indication of small amount of finer material that
would have been extracted from the shaft. The current condition of the waste dump in 2008 can be
seen on the aerial photo presented as Figure 5-6.

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
would have been disposed of in the large waste dump located immediately north of the DMEA
Shaft via the dump tracks installed by Smith in 1954 expressly for this purpose (Schuette, 1954a).

5.2 De-Watering and Disposition of Waste Water

Records indicate that the first actions taken by Cordero at the Mine were to de-water and re-
condition the DMEA Shaft as documented by Sheahan in his interim field report of March 6, 1956
(Sheahan, 1956). Sheahan notes in this report that “Water from the 300 level was pumped to the
surface and conveyed through two transite pipe lines to land northwest of the mine’. Sheahan
(1956) goes on to state in the final paragraph of his report that “A major contribution to the value of
the property was the discovery by Cordero Mining Co. of a means for disposing of acid mine
waters to the satisfaction of the State Water Pollution Board".

Further elaboration on the disposition of water generated by Cordero was provided in the final
DMEA field report (Pampeyan and Sheahan, 1957) as follows: “A location for seepage ponds for
disposing of acid mine water, heretofore a severe problem, was discovered by Cordero and met
the requirements of the State Water Pollution Board.” This report also provides information on the
typical pumping rate from the DMEA Shaft in the following quote: ‘“Intense rain storms during
December 1955 increased the normal flow of mine water from about one hundred to several
hundred gallons per minute and the workings were reflooded.” Thus, from these two field reports it
is concluded that pumping from the mine shaft was on the order of 100 gallons per minute and the
water was transported west to northwest of the Mine and the DMEA Shaft location, the opposite
direction from existing ponds located on the eastern boundary of the Mine site (Figure 5-6).
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These references to the pumping and transport of water from the Cordero shatft to a treatment and
seepage location to the northwest are independently corroborated by inspection reports from the
State Water Pollution Control Board (WPCB). On April 8, 1955, a field inspection was conducted
by Arthur J. Inerfield (A.J.l.) and W.D.B. of the WPCB as documented in a short field
memorandum. This memorandum provides additional detail on the disposition of water by Cordero
as follows: “Visited Mt. Diablo Mine and was shown the waste disposal installation. The water is
pumped out of the shaft is aerated by passing over a few riffles and then goes to a shallow pond.
Here some of the ion precipitates and settles. The supernatant is picked up and pumped through a
4” transite line 1350 ft. across the valley to the west onto a high hill where a sump has been
excavated (The suction line of the pump is too low in the first pond and picks up too much
sediment). On the hill the water passes over aerating riffles and goes to the excavated sump. The
water percolates here to some extent.” (Field Inspection, April 8, 1955; emphasis added.)

It is clear from these inspection reporis that water generated by Cordero was handled and treated
in areas to the west and northwest of the DMEA Shaft. An additional site inspection was
documented in an Activity Report by C.T.C. of the WPCB dated July 18, 1955, during the time of
Cordero’s operations, and provides further elaboration on Cordero’s waste water management as
follows: “Drainage from the mine tunnels is pumped to a sump and then pumped to two disposal
sites on the side of Mt. Diablo. One site receives 1/3 to 2/3 of the waste which flows into holding
ponds on a flat area. Disposal is by percolation and evaporation... The percolating drainage
waters are appearing in Dunn Creek which has quite good flow at the mine (probably 20-30 gallon
per minute) for this time of year. Dunn Creek is usually dry now...Flow in Dunn Creek was clear
and odorless. No drainage was entering the pond at the foot of the hill and there was no overflow
from the pond to Dunn Creek below the mine. Present waste disposal methods are not causing
nuisance downstream from the mine.” (WPCB Activity Report, July 18, 1955.)

The July 18, 1955 WPCB report quoted above further documents a key fact. Namely, the water
treated by Cordero ultimately traveled into Dunn Creek, yet bypassed the existing ponds below the
Mine site to the East.

The spatial relationship of the disposal program implemented by Cordero, as documented through
the inspection reports referenced above, is depicted on Figures 5-2 and 5-6 demonstrating the
interpreted disposal process extent and features. The notable conclusions that can be drawn from
these first-hand field reports are as follows:

1. Cordero conducted water treatment in compliance with, direction from, and to the
satisfaction of the WPCB;

2. The water generated was treated through small holding ponds and sumps located west to
northwest of the DMEA Shaft location on the slope of Mt. Diablo;

3. The water treatment consisted of settling of solids, aeration and percolation, and mercury
contamination was not a concern of the WPCB;
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4. As a result of the water treatment methods, discharge by Cordero into Dunn Creek was
clear and odorless and was considered to not be a nuisance;

5. The area for water disposal by Cordero is not connected to the exposed waste rock,
tailings, ponds, and springs that historically and currently have negatively impacted the
lower stretch of Dunn Creek and the general Marsh Creek Watershed; and

6. At no time during Cordero’s leasehold or afterwards do documents indicate that the WPCB
or any other regulatory agency request or Order Cordero to remove or abate any alleged
nuisance concerning any mercury discharge or mercury contaminated water.
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6.0 CURRENT CONDITION OF MINE SITE

The current condition of the Mine is shown on the attached 2004 aerial photograph (Figure 6-1).
The aerial photo has been overlain with a mine features map taken from the CDMG 1963
publication to demonstrate the relevant position of pre- and post-Cordero mining features (CDMG
1983). The relevant features of note on Figure 6-1 are labeled and include the following; collapsed
mine workings area, furnace and processing area, DMEA Shaft, northern waste dump, eastern
tailings piles and waste rock piles, series of three ponds on the eastern part of the Mine adjacent to
Morgan Territory Road, the locations of two springs, and the outline of underground workings.

Since the operations of Cordero in 1955, multiple operators and property owners have been
involved in actions that have modified 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 significant earth moving work at the Mine involving the importation of a significant
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 and area.

Based on discussions with Jack Wessman conducted during site inspections in 2008, this work has
specifically included: 1) infilling of the original collapsed Mine workings located to the north of the
DMEA Shaft and Cordero work area, 2) filling of the DMEA Shaft and filling and covering of waste
rock below the shaft toward the furnace, 3) filling of a small pond located west of the DMEA Shaft,
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, and 5) installation of 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 collection pond.

The purpose of this earthwork and grading by Jack Wessman was to diminish the ability for surface
water runoff to be channeled through the exposed waste rock and tailings such that the total
loading of mercury and other contaminants to the Lower Pond, and ultimately Marsh Creek, was
reduced. According to Jack Wessman, he conducted this work directly at the behest and generally
under the direction and guidance of the CRWQCB, purportedly too reduce mercury and
contaminant loading to Marsh Creek and environs.

As a result of the property modifications described above, the current condition of surface drainage
across the Mine has been roughly interpreted and plotted on the attached Figure 6-2. This Figure
demonstrates surface drainage as it exists related to the Cordero operations. As intended by the
current property owner, 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.
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6.1 Mine Condition as It Relates to Sources of Current and Historic Pollution in Marsh
Creek

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). Generally, these sampling events have consisted of collecting grab
samples under varying conditions (ranging from high runoff periods, to periods of little or no runoff).
Sampling has usually been conducted by the RWQCB and its predecessor, the WPCB, as part of
annual inspection visits to the mine that have occurred since the early 1950’s. Indeed, the WPCB
was involved prior to and during the Cordero operations period and issued an order regarding
control of discharges to Marsh Creek from mining activities prior to Cordero’s lease of part of the
Mine site in November 1955. Compliance with this prior order was a stipulation in the Cordero
Lease (Appendix A), and as discussed in Section 5.2, Cordero was in compliance with State Board
requirements with respect to their water discharge.

Prior to the operational period of Cordero, sources of pollution of lower Dunn Creek and Marsh
Creek included the continuous discharge of water produced from de-watering of the mine workings
by previous operators and, the surface runoff across mine waste rock and tailings into the Lower
Ponds and ultimately into Dunn Creek and the Marsh Creek Watershed.

Since the Cordero operational period, sources of pollution to Marsh Creek have been the
movement of surface runoff over and through the eastern side of the Mine, consisting of Bradley’s
tailings and waste rock combined with the draining of acidic water from a spring located
underneath the waste rock. This spring is interpreted to emit from the buried mine portal that was
the only lateral tunnel exiting the pre DMEA/Cordero original mine workings (the 165 foot tunnel
(Figure 3-3). This surface and spring/mine water drain directly into the Lower Pond. As the Lower
Pond fills, it overflows out of its southwest corner and mixes with spring water from a nearby
flowing spring on State Park land, moving into Dunn Creek and thence into Marsh Creek and the
greater Marsh Creek watershed. These site features/conditions are demonstrated on Figure 6-2.

A three year study of the Marsh Creek Water shed was conducted by Contra Costa County to
comprehensively determine the sources of mercury in the Marsh Creek watershed, both natural
and anthropogenic. The results of this 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).

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 waste rock, and
other locations upstream in Dunn Creek and downstream along Marsh Creek. 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’s waste) above the existing pond combined with acidic discharge from the
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spring emanating from the waste rock above the 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. The chemical
results of the Slotton etf. al. 1996 study in the Mine area are depicted graphically in Figure 6-3
excerpted from the Slotton Report.

As stated by Slotton et. al. (1996) the data indicates that “the great majority of the mercury load
emanating from the tailings is initially mobilized in the dissolved state. This dissolved mercury
rapidly partitions onto particles as it moves downstream. The bulk of downstream mercury
transport is thus particle-associated.” The Slotton report also states that “...major mitigation focus
should be directed toward source reduction from the tailings piles themselves, with subsequent
containment of the remaining mobile mercury fraction being a secondary consideration.”

In summary, the results of years of sampling, numerous site inspections by the WPCB and the
RWQCB, and the results of an exiensive study of the Marsh Creek watershed, all indicate that the
continuing source of mercury impact to lower Dunn Creek and Marsh Creek and its environs
emanates from the Lower Pond that is filled via spring discharge and surface runoff that flows over
Bradley’s eastern tailings and waste rock piles at the Mine. These areas and the origin of these
materials are separate in space and time from activities conducted by Cordero during its short
period of operation at the Mine. Any residual waste rock and sediment from water ireatment
activities by Cordero exist, if at all, primarily in the northwestern portion of the Mine area that
naturally drains into Dunn Creek at locations above and up-gradient of the identified sourcing area
for mercury impacts to Marsh Creek. Sampling of Dunn Creek and “My” Creek above the Lower
Pond indicates minimal to no mercury impact.
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70 SUMMARY OF CORDERO DIVISIBILITY POSITION

Cordero mining activity occurred over 12 months from January to December 1955 and consisted of
repairing lagging, and mucking and de-watering of the existing DMEA Shaft, followed by driving a
new crosscut and drifts from the shaft at the 360 Level totaling 790 feet of new tunnel. The
Cordero cross-cutting and drifting activities generated approximately 1,228 cubic yards of waste
rock (less than 1.2% of material generated by others at the Mine) of which 50 to 100 cubic yards
was considered low grade ore material. This waste rock and ore was ultimately used to backfull
the DMEA Shaft and/or incorporated into the Waste dump located immediately north of the shaft.
De-watering the Mine required a pumping rate on the order of 100 gallons per minute. The water
was transported west to northwest of the Mine where it was treated via settlement of solids,
aeration and percolation to the satisfaction of the WPCB (predecessor to the RWQCB).

Mining activities by Cordero were naturally confined to a small portion of the area Cordero leased
from Mt. Diablo Quicksilver which, above-ground, encompasses the historic mining operations
areas, but notably excludes the easterly areas of exposed waste rock, the spring outflow area and
the current waste and water impoundments below the Mine adjacent to Morgan Territory Road.
The results of years of sampling, site inspections by the WPCB and the RWQCB, and the results of
an extensive study of the Marsh Creek watershed indicate that the continuing source of impact to
lower Dunn Creek and Marsh Creek and its environs emanates from the Lower Pond that is filled
via spring discharge and surface runoff that flows over Bradley’s eastern tailings and waste rock
piles at the Mine. These locations and the origin of these materials are outside the Cordero Lease
area and are separate from activities conducted by Cordero during its short period of operation at
the DMEA shaft location at the Mine. As a result of property modifications by the current property
owner, current surface drainage for the upper Mine areas, including the former Cordero operations
area, is captured and routed around these exposed source areas of tailings and waste rock, and
around the Lower Pond, emptying directly into Dunn Creek and thus bypassing the current source
of mercury to Marsh Creek.

The record shows that work conducted and materials generated during Cordero’s mining activity
were not and are not related to the past and continuing release of mercury-contaminated waters
into the existing impoundments (including the Lower Pond) at the base of the Mine, or into Marsh
Creek. The Cordero work areas both above and below ground are demonstrably separate and
“divisible” from the existing piles of waste rock, tailings, impoundments, and springs that currently
combine to create the condition of continuing impacts to the Marsh Creek watershed. Furthermore,
the Slotton Report reveals that sampling data collected during the Marsh Creek watershed study
indicate that surface drainage from the areas of Cordero work and waste materials do not
contribute any significant mercury and contaminant loading to Dunn or Marsh Creeks.
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8.0 PROPOSED AREA OF STUDY

Documents indicate that Cordero’s operations were centered on the DMEA shaft and
facilities/roads in the immediate area. The proposed area of study is recommended to be centered
on the shaft and immediately around the shaft area. The study would be focused on an
assessment of materials that may be related to Cordero activities and that may have the potential
to produce negative contaminant impacts to Dunn and Marsh Creeks.
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9.0 LEGAL BASES FOR DIVISIBILITY'

Any order requiring Sunoco to investigate and/or remediate the Mine site should be limited in
scope because, as outlined in more detail below: (1) under well-established California law, lessees
such as Cordero are not responsible for investigating or remediating continuing nuisances related
to discharges by others, and (2) under federal law, the United States Supreme Court has recently
held that divisibility is proper where a party such as Cordero can show that a reasonable basis for
apportionment exists.

The Revised Order states that:

“[a]’ discharger has a legal obligation to investigate and remediate contamination. As
described above, Sunoco, Inc. is subject to this Order because of its ownership interest in
the Cordero Mining Company, which operated Mount Diablo Mercury Mine and discharged
waste to waters of the state. Therefore, it is a ‘person[s] who [have] discharged . . . waste’
within the meaning of CWC section 13267.

While a discharger may have a legal obligation to investigate and remediate contamination they
caused, no such obligation exists where another caused the contamination. This is particularly true
of alleged dischargers who merely leased, but did not own, a site. Moreover, the Revised Order’s
reference to the “Mount Diablo Mercury Mine” is vague, and appears to suggest, without any
evidentiary basis, that Cordero mined the entire underground workings and is somehow
responsible for all waste mine rock and tailings in the area of the Mine, as well as for all historical
discharges of mercury contaminated water to a settlement pond at the base of the site and into the
Marsh Creek watershed generally. In this regard, the Revised Order appears to suggest that
Sunoco is required to investigate waste and discharges known to have been caused by others (i.e.,
Bradley Mining Company). The Revised Order states:

“[aJcid mine drainage containing elevated levels of mercury and other metals are being
discharged to a pond that periodically overflows into Horse and Dunn Creeks” and that
“Iflurther site investigation is required to assess the extent of pollution discharged from the
mine site and to evaluate the remedial options to mitigate the discharge.” (RO atp. 1.)

This Divisibility Report provides the legal and factual basis for limiting the scope of Sunoco’s Site
investigation and any potential subsequent remediation. The Regional Board has not articulated
any legal or factual basis for requiring Sunoco to investigate or remediate areas of the Mine that
were historically operated by other responsible parties, such as Bradley.

1. The Regional Board’s Purported Theory of Liability — Passive Migration/ Continuing
Nuisance

! This section 9.0 was prepared by Edgcomb Law Group
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i. Inthe Matter of the Petition of Zoecon Corporation

In discussions with Edgcomb Law Group (outside counsel for Sunoco) regarding Cordero’s alleged
liability, Patrick Pulupa, Staff Counsel, State Water Resources Control Board Office of Chief
Counsel, stated that the Regional Board is basing Cordero’s liability on a passive migration theory.
According to this theory, Cordero’s lease of a portion of the Mine site provided it with legal control
sufficient to allow it to remediate continuing nuisances in the areas covered in the lease — including
discharges caused by other parties. Under California law, however, while subsequent owners may
be liable in some instances for passive migration of contaminants from a continuing nuisance
created by a predecessor, lessees such as Cordero cannot be held liable for discharges of
another. While the Revised Order generally references sections of the California Water Code,
neither the Revised Order nor Mr. Pulupa have specifically articulated any legal authority that might
support liability of a lessee under a passive migration theory, although it appears to be loosely and
erroneously based on the State Water Resource Control Board decision In the Matter of the
Petition of Zoecon Corporation, Order No. WQ 86-02 (“Zoecon”).

Zoecon applies to site owners and former owners, but not to lessees such as Cordero. Under
Zoecon, a current owner may face liability because it has the authority to abate a continuing
nuisance resulting from the passive migration of contaminants, even where caused by a
predecessor owner. However, nothing in Zoecon supports a finding of liability for former lessees
such as Cordero, which neither caused any continuing nuisance resulting from the mining
operations of others (i.e., Bradley), nor has any current authority to abate it. In Zoecon, the
Regional Board concluded that the petitioner, the current site owner, was legally responsible for
conducting the required investigation or remedial action. (Zoecon at p. 2.) The State Board based
its decision on a passive migration, continuing nuisance theory, stating:

“Therefore we must conclude that there is an actual movement of waste from soils to
ground water and from contaminated to uncontaminated ground water at the site which is
sufficient to constitute a “discharge” by the petitioner for purposes of Water Code

§13263(a)." (Zoecon at p. 4.)
Water Code §13263(a) provides:

“(a) The regional board, after any necessary hearing, shall prescribe requirements as to the
nature of any proposed discharge, existing discharge, or material change in an existing
discharge, except discharges into a community sewer system, with relation to the
conditions existing in the disposal area or receiving waters upon, or into which, the
discharge is made or proposed. The requirements shall implement any relevant water
quality control plans that have been adopted, and shall take into consideration the
beneficial uses to be protected, the water quality objectives reasonably required for that
purpose, other waste discharges, the need to prevent nuisance, and the provisions of
Section 13241." (CWC §13263(a).)

9-2 The Source Group, Inc.
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Zoecon also states, “...here the waste discharge requirements were imposed on Zoecon not
because it had ‘deposited’ chemicals on to land where they will eventually ‘discharge’ into state
waters, but because it owns contaminated land which is directly discharging chemicals into water.”
(Zoecon at p. 5; emphasis added.) Similarly, in Zoecon the Regional Board made the
“determination that property owner is a discharger for purposes of issuing waste discharge
requirements when wastes continue to be discharged from a site into waters of the state.” (Id.;
emphasis added.)

Later, Zoecon states, in explaining why a New Jersey court’s conclusion regarding application of
the common law nuisance doctrine would probably not be applied by a California court, that, “[t]his
is because California Civil Code §3483 provides that every successive owner of property who
neglects to abate a continuing nuisance upon, or in the use of, such property, created by a former
owner, is liable therefore in the same matter as the one who first created it.” (Zoecon at p. 10;
emphasis added). Zoecon acknowledged that “[clommon law governs in California only to the
extent that it has not been modified by statute.” (Id. at p. 10, fn 6.) In this regard, Zoecon
recognized that the California legislature specifically excluded lessees from liability in codifying
nuisance law, since Civil Code §3483 only applies to “owners,” and not lessees. Thus, Zoecon
does not apply to lessees such as Cordero, and to the extent the Revised Order attempts to
require Sunoco to investigate and remediate waste discharged by others such as Bradley, it is
inappropriate and unsupported by the facts and law.

ii. Under California Civil Code §3483 Lessees Such As Cordero Are Not Liable For
Nuisances Created Prior To The Leasehold.

California Civil Code §3483 assesses continuing nuisance liability only upon owners and former
owners, not lessees. The plain language of §3483 reveals that the legislature explicitly excluded
lessees from liability for continuing nuisance:

“Every successive owner of property who neglects to abate a continuing nuisance upon, or
in the use of, such property, created by a former owner, is liable therefor in the same
manner as the one who first created it.” (Cal. Civ. Code § 3483; emphasis added.)

Even if the Regional Board were to somehow find that Cordero was a constructive owner of the
Site (which it was not), Cordero would still not face liability under California law, because it is well-
established that “. . . there is no dispute in the authorlties that one who was not the creator of
a nuisance must have notice or knowledge of it before he can be held [liable]” (Reinhard v.
Lawrence Warehouse Co., 41 Cal.App.2d 741 (1940) (emphasis added), citing Grigsby v. Clear
Lake Water Works Co., 40 Cal. 396, 407 (1870); Edwards v. Atchison, T. & S. F. R. Co., 15 F.2d
37, 38 (1926).) Moreover, “[ilt is a prerequisite to impose liability against a person who merely
passively continues a nuisance created by another that he should have notice of the fact that he is
maintaining a nuisance and be requested to remove or abate it, or at least that he should have
knowledge of the existence of the nuisance.” (Reinhard, supra, at 746.)

9-3 The Source Group, inc.
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The Revised Order’s allegation that ‘[ajcid mine drainage containing elevated levels of mercury
and other metals are being discharged to a pond that pericdically overflows into Horse and Dunn
Creeks” (RO at p. 1), is insufficient to trigger liability on the part of Cordero since, in addition to it
never having been an owner, no evidence is presented proving that Cordero was on notice of the
fact that it was maintaining a nuisance and had been requested to remove or abate it, or that it had
knowledge of the existence of the nuisance. Indeed, records indicate that during Cordero’s
leasehold, the SWPCB specifically noted that Cordero was not maintaining any nuisance related to
soil or water discharge of any contaminant, and in fact commended Cordero for its beneficial water
management practices. If the Regional Board was not aware of the nuisance at the time, there is
no reason to believe that Cordero should have had knowledge that a continuing nuisance —
created by it or any other lessee or owner of the Site — existed on its leased property at the time.

Simply put, the Regional Board fails to provide any legal or factual basis for the conclusion that
Cordero has legal liability as an “owner" and, therefore, a discharger, under a passive
migration/continuing nuisance theory. Thus, the Revised Order’s attempt to name Cordero as a
party responsible for the discharge(s) of others at the Mine site is unsupported by California law.

iii. Under Federal Law, Divisibility Is Proper Because Sunoco Can Show A Reasonable
Basis For Apportionment

The United States Supreme Court recently held that divisibility is appropriate where a party can
show a reasonable basis for apportionment. (Burlington Northern & Santa Fe Railway Co. et al. v.
United States, (2009) 129 S. Ct. 1870.) In Burlington, neither the parties nor the lower courts
disputed the principles that govern apportionment in CERCLA cases, and both the District Court
and Court of Appeals agreed that the harm created by the contamination of the Arvin site, although
singular, was theoretically capable of apportionment. (ld. at 1881.) Thus, the issue before the
Court was whether the record provided a “reasonable basis” for the District Court’s divisibility
conclusion. (id.) Despite the parties’ failure to assist the District Court in linking the evidence
supporting apportionment to the proper allocation of liability, the District Court ultimately concluded
that this was “a classic ‘divisible in terms of degree’ case, both as to the time period in which
defendants’ conduct occurred, and ownership existed, and as to the estimated maximum
contribution of each party's activities that released hazardous substances that caused Site
contamination.” (Id. at 1882; emphasis added.)

Consequently, the District Court apportioned liability, assigning one set of defendants 9% of the
total remediation costs. (Id.) The Supreme Court concluded that the facts contained in the record
reasonably supported the apportionment of liability, because the District Court's detailed findings
made it abundantly clear that the primary pollution at the facility at issue was contained in an
unlined sump and an unlined pond in the southeastern portion of the facility most distant from the
defendants’ parcel and that the spills of hazardous chemicals that occurred on that parcel
contributed to no more than 10% of the total site contamination, some of which did not require
remediation. (Id. at 1882-3) Thus, the Supreme Court recognized that “. . . if adequate
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information is available, divisibility may be established by ‘volumetric, chronological, or
other types of evidence,” including appropriate geographic considerations’ (ld. at 1883;
emphasis added.) Although the evidence adduced by the parties did not allow the court to
calculate precisely the amount of hazardous chemicals contributed by the parcel o the total site
contamination or the exact percentage of harm caused by each chemical, the evidence did show
that fewer spills occurred on the parcel and that of those spills that occurred, not all were carried
across the parcel to the sump and pond from which most of the contamination originated. (ld.)
Because the District Court's ultimate allocation of liability was supported by the evidence and
comporied with general apportionment principles, the Supreme Court reversed the Court of
Appeals’ conclusion that the defendants are subject to joint and several liability for all response
costs arising out of the contamination of the facility. (Id.)

It is well-established that “litigants may not invoke state statutes in order to escape the application
of CERCLA'’s provisions in the midst of hazardous waste litigation.” (Fireman’s Fund Insurance
Company v. City of Lodi, 303 F.3d 928, 947 n. 15 (Sth Cir. 2002).) Similarly, because “[flederal
conflict preemption [exists] where ‘compliance with both the federal and state regulations is a
physical impossibility,” or when the state law stands as an ‘obstacle to the accomplishment and
execution of the full purposes and objectives of Congress™ (ld. at 943), the Regional Board may
not — in an attempt to assess joint and several liability — assert any state law provisions that would
be inconsistent with Burlington, and applying its holding to the facts outlined herein related to
Cordero’s operations at the Mine site, apportionment is appropriate and there is no basis for the
Regional Board to find Cordero jointly and severally liable for mercury contamination caused by
any other discharger at the Site based solely on a former lease.

Specifically, Cordero can show adequate information to support divisibility “by volumetric,
chronological, or other types of evidence, including appropriate geographic considerations.”
Cordero can make a reasonable showing based on records of its operations produced by the
United States Geological Survey (“"USGS"), that: (1) Cordero is only responsible for 1% of the total
volume of mine related waste at the Site; (2) Cordero’s operations did not result in the processing
of any mercury ore, which means that it generated no calcine tailings, unlike the extensive tailings
generated by Bradley and others; (3) Cordero discharged or otherwise treated its mine water to the
satisfaction of the SWPCB (which specifically did not find any nuisance) and disposed of it to the
west of the Mt. Diablo Mine Site, which drained into the Dunn Creek watershed — which is
unrelated to areas of concern identified in the Marsh Creek Watershed 1995 Mercury Assessment
Project — Final Report (“Slotton Report”); and (4) Cordero dumped its waste mine rock to the north
of the DMEA mine site, away from the Bradley waste rock and tailings (which the Slotion Report
identify as the source of mercury contamination) on the eastern side of the site. Thus, based on all
relevant facts, Cordero has demonstrated a reasonable basis for apportionment and divisibility, and
should not be required under state or federal law to investigate or remediate any continuing
nuisance caused by other lessees, owners, or operators of the Mine site.
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PRODUCTION STATISTICS- MOUNT DIABLO MINE "MILL WORKINGS"

Operator

Welch

Unknown
Mt. Diablo Quicksilver MC, operator Ericson
leased to Bradley MC
leased Ronnie B. Smith
DMEA and Smith
DMEA, Johnson and Jonas
leased to Cordero MC
leased to Nevada Scheelite Company
Total Cubic Yards of Material Taken Out

Date

1863
1875-1877
1930-1936
1936-1951

Sept 1951- June 1953
June 1953 - Jan 1954
Jan 1954 - Feb 1955

Feb 1955 - Dec 1956
1956

Cubic Yards of Ore
Milled

shaft and placer
NA
NA
78,188
920"
none
none
none
none

Waste rock from tunnels,
crosscuts,raises,shafts
and stopes (cubic yards)

NA
NA
NA

24,815%
NA
630®
677
1,228 ©
none
105,848

Dewater volume
{acre-feet)

none
NA
NA

1619
NA
minor
NA
19.5®
minor

Mercury
Produced, flasks

NA
1000
739
10,455
125®
none
none
none
none

' Table 4, Ross 1958, reported 126,664 tons of ore milled. Converted here to cubic yards above based on conversion of 1.62 tons per cubic yard (cy)
@ Total length of workings 4,570 ft (Pampeyan 1963. p 25) x 5 feet x 7 feet x bulking factor plus 20% = 7,108 cy less (2) and (3). Included 550 ft of shafts and raises (935
cy) and stopes of 19,000 cy ( Pampeyan, Plate 5).

@ Estimate 10 gpm for 10 years.

“ Used the ratio of ore milled to flasks produced for Bradley to estimate the amount of ore milled by Smith.

) DMEA internal memo dated 2/4/57

ref doc no. 2:88/384

® 300-ft DMEA shaft 4.5 ft x 8.5 ft (Ross 1958) plus 77 ft of tunnel at 5 ft x 7 ft on the 360 level w/ bulking factor of 20%

M 43 ft of tunnel on the 360 level x 5 feet x 7 feet w/ bulking factor of 20%
® 790 ft of crosscuts and drifts on the 360 level (Pampeyan, and Sheahan 1957) x 5 feet x 7 feet w/ bulking factor of 20%.

® Best guess; 90 gpm for 27 days to dewater the mine (ref: DMEA payment records to Smith for same) and 200 days at 10 gpm.

% sum of Ore Milled and Waste Rock
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THIS AGREEMENT, entered Anto this _ ‘\ . day qrm‘

1954, W% DIWQWW Qﬁiﬁ?ﬂﬂ”ffy LQDM a Nevadn cor-
poration, hevelnafter refsrved to as "Lessor', and cémza:-za MINIAG

o CUMPANY, 'j'f"a_g:@maém.wmmﬁmé;; a’mwmx« referred te ag "Leanee”,

MIZNESIBLIMs
" WHERRAS, Lessor is the cwner of the Pellowirs: desoribed

and miﬂmg property, ﬁt_'pse‘yher‘;witﬁ all appurtenances:

DESCRTPTIONT

- The northeast quarber of the southeast guarter of Tre-
tion gy and the ‘seuth half of the sputhwest quarter of the
noribeast quarter of Sedticon 23; Township -1 North, Range 1
Easty Mount Diablo Base and Marddlan, conitainling 50 acrog,
nore or lessd L

. EXCEPTING THEREFNHOMs - "That certain syphon pipe lead-
ing therefrom to a water trough on the northeast suarter of
the ‘southeast quarter of said Section Twenby-nine (29), whilek
said waler spring, trough, and pipe sre exeepted Crom this
deed, asxgwmﬁ for in the deed from Edward A, Howard and
Patsy B. Howanrd, His wile, to Wount Diable ‘Quickellver Coms

pany, Ltd.,. 8 covporation; dated Detember 29, 1933, wxi see

corded Feb, 1, 193% (Rile No. 1060)s

" fine nopthviest guarter (N.u.1/4) of the southeast gquar-

 ter {(3.E,1/8) of Section 29, in Township 1 North of Rano 1
© Rast, ‘¥ount Disblo Base and Merdidian. Said property chall
v not dnelude the following deseribed property, to wit: that
© land veglnning st the northwest corner of tho northwest piac-.

ter of Whe southoast guartep of Section 29, Township I Nurth;

" Range 1} Easf, Mount Diable Hase andg laridlan; thency runnifyg
+  southerly along the dividing line: between the northesst gquar-

ter ofthe southwéat gaarter snd the nurthwest guorter of' the
southeast ‘quavrter of sald Seotion 29, a distance of 20 chalna
o the southwest c¢oiwier of the northwest guarter of the south-
sast guarter of Seetion 29; thence running along. the sluther-

<, by dine of (the northyest quarter of  the asoutheast quexrive of

‘Saction 29, .8 digtances of 2.924 chains; thence leaving sald

1ine, and rurining in 2 northerly direction, a dlstancu of.
20,83 chains fo the point of begluning. ,

s
[N
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EW

Ex(‘:E?I‘IM {rom the dmua p:*emaes the House Rnown i
thin Blombetry house together with the right to uee such watosw
88 38 nevessary for demesile purposes. In the event the op-
tion to purchase 1s exersised then this oxception will wo
“without effedt and title to the Blomberg ‘house shall pas:

wit:h the olher property,

) IN amnmaza Lésaee $hall heve the right o zm:f FOOET
maé ‘over which. Lmaw hag wntw&.

. m& @m Lésm dea&.ma to lesse and o auquim an
apizism im xsummm thiy m@m c»r ‘g%l mining property sbove - des
W“‘ihﬁﬂ) ‘&hich me L&%ﬁ; la mm.ng L g?ant WP ‘che ‘M’sl"d.u i

auweaz o the wn&%iﬁm hamamer set Lorth,

5 ’H(Zﬁﬁ, ‘FW@RE, in eonsideratian of the premisgs and
tne sun of One Dollér ($1) mm by the Lesses to the Lessor, vg=
aeip%z ai' whmh 18 hereby wmwiad,ged, the Lessoy hemb:gr grants
and J.easea to Ledges the above-descrihed gmmrby for. the purposs

".;@&' wvwﬁimabmg, ax@larms ymspecats,ug, dpilling, n,m;ng, Ay e} VTR

m@, mi;imﬁg,, aﬂé venoving e«ms, metaia. wmineruls, and values of
awty kinda and for the ;aumuw ai’ emcting; themen mille, ,t,pmm,s

R -3 a@har #ﬁmmxﬁx &n aam«mm with ﬁﬁi& rueposes, for. thfa

tﬁm ar ?én (3.03 mm fmm the &aﬁe herect with rzight to renew,

uiupsm 2 si:xty {éo} d&y p:*ior wmhtén nati’me g Lessar, for 1

4itlonal Tem {10} years on the same ierme, including the right

£o apply mymnts ‘mads dtming t:he “Piprst Pen (10} Fears om the purchase
4.-,3221.05 ir. sam option be- pmﬂehaae is exevnised duying the seeond

wfx (w) geurs. Pheng ‘gvights ahE1l vemaln In ei’f@ﬁt' daring the

: :p&mmé cr ths: lease unless seomx' terminated as her‘ema.ﬁ ug pro-

P In eonsidération of sald leasd, IT IS BEREBY MUIUALLY

:.“j._ N o B oo .. iy’}

St /
- | SUN-004
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e

S wﬁm mntsmy, m mm mr mi& pmmy, L3 @smenmga ot m

yr@mm&. mmiting from tha ‘opeiation of | sad PWPEW?‘ by Lemnes;

“onid; mr&mﬁagg& ausm b’ m pew pant {108) 0 fm money- Yeceived
'fw amn. m@mmﬁ mmema; m ?&?Lwa winud, save& and Aclé
m Trdtght;: thiswranes. and Dcketsge, or W ﬂundm& Doilavs
$EGG) Wt’* mnm, Wt choyer: i& smatmu. R £
-é;f.,_.»'.;f;:._; R anaaa n%iﬁeﬁ a& hgmafﬁ@r aw; &‘nx?thg Leamza shall
w&l a“n mama of" gmm&lwx‘ pm&mw Loop. the yrem;seag pro-
vﬁ.&aﬁ, hwww, r&m& mer shan ave the a}pﬂmm t@ re:,eﬁ.m 158
p@m}mma my&ltm ..m k:iml, e, in ”msks qf q:;iaksuvm -
umn :&essar*ﬁ giv;mg }:zesme s nanety {90} ﬁa;y prior writion
mﬁ:&w o axamxa@ oF. wﬁh amii.m. m:lar},y Leaaor sbali .
hm the optzi@m by amat«z a. 9@««:’&&3 mbs.ca t«q ham :wmee mmme
*-:Sw ﬂms of" au pmﬁwﬁmm% ;&ww in. Mnd o Leasor ahalz.
e fga,m tne m&n@ pwpez'ty;? ::I.eﬁaw agmea ‘to stove for
mmwa awumi; W ,M&n:tm oy Rss@r s mvalt:y ir;
M Hiﬂkmlﬁ m& hese tiﬂﬂ: Mewzu e 3&@1‘1 f laﬁkﬁ m“ quicm
auw# .f.‘e:* c%aliwatx .m mnd ahau be. ﬁee;md o pasa 4o Lessur ab |

{f@r inaurmce m@ omer Wﬁeah ) masae snalz. supply mssw
Fith M& an& W&eﬁ& auppnrtmg aam wit:h mgm to: delfwarm:; ’
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gmpmy a.hws deswﬂ:ed, t:pcm tl;s pamam of", ﬁhe a;:;tion pr.kce,
On, o hei‘wa the temma&ion of tbzs lease, a.ncl any renewal, . and

kept amt perfcvmed bfg‘ the Leawe,. all as I:zevein pmvmed.

%amand ﬁoilars ($17G,060) laxvful money of the United States

under' shall be - ez'edited cm theﬁpurchaae price,” 'I‘he ‘balance of
me 15 i Lhe m'im shall’ be pam in full upoen the: axemise of
wm opt:'f.on and: darlivm of & gwd and- sufmclent dee& a8 herain

. Ppavided. . Wow e .

5 the mchase pmce, i cannecta.on with deiiveries zn kind , the

. termined mr ta}cing the ailemge of *bhe weakly low quo‘oauions for

L fj;\rovwed furtl‘wr A ‘chat weh ma{:hod shall. be. a.ppl:led for’ the: pur-
ﬂﬁpose of ga&puting mya,l'hﬁ.ea cr* for any obher purpaae applieable
A tg the pmvisions of this agr'eement. o "

: "..hemmdem, ana,u. ba pa&abla m mmﬁhly im@allmenta mmmanemg

fm tha mannar and upart i:he ﬁue perremance o:t' the covenants to be

'?’ffii.; 3 PUR@HASE ngg_gz ‘rhe Lesaee, upvm the exercis\. Gf

......

*tha abava*demmﬁad pmyarw, :bha sum . af One, Humxved ‘Seventy-

ich

m‘.’ Amez'ica. A:Ll rental a,nd "‘yalty pa.ymeﬂts made ’ba Lessar héye-

For 't:he purposa or aredlting roya.lty pa.;ments on

st e
5 "'QH. ’

ereditt "shall be baaea upon t:he werage pm&eeda per Flask sold
by Lease@ in. bhe particuiar mgszh :!.nvolvad@ prw&dad, however,:
t;hat 11" ne sales are m@de by Leasea during any. euch mc«nm, royalty
pwmenbs a.a mil aa m:'edita en the purchaae pr':lce shall te de-
the' partiezﬂar fontih an et t‘orth in the B. & M. 7. M@tal and
mem M&rketa M&sazine (1&55 freight, insurance and brokerage);

g, “MARNER OF PAYifme: “he-royalty payable to Lessar

D SUN-0048
R ) CHS-03607



. ﬁhﬁ ‘a‘%ﬁth da,y m,'

tmt ﬁaﬁh m@ﬁm? immmna Aaimx m 7ot leds than m Kun&m,i
} prs. {$200 m Lesaa:e nha.ll %mm&t with eh& royalw
' ﬁh@a&c o mu Al s awtemnt of ‘thig xxmdue'hwn and Meﬁ o~
oelpts. of, tha prwieus months. A vapresentatiye af thi ‘Lessor
ahal" wf: a:m. i:ims have tha xsigm: aur:mg regumr bus:masa nours
(3 examin& tm wﬁmgwm& cpmciam and the f:mm plant .
SR O TTHODS AND COSDITIONS: Lesses shall be
o .mm Judge a,a t:: ma‘&:ha&s ei". mfmixag a:ad mi.llm;s, arhsn consiitules .
_ ‘m*e, m m& M’ bm i,s a;a'bi*ab _aé: oF muiad amt all @ﬁh&r phagea
i I:'fi?j'{.fat Wﬁﬁg m pmm :&1& ammb&mn sonduoted by the.
,&@ma upan ‘Ehe mmm'a;mi ‘be*'{ peﬁ'{smm in accordance with
" the laws end reguiations of ‘the United States and she State of
camf:amia #na m.'mmz@mae m%m;gmd ‘prastives in mmamhip, |
" phndng, and, LIS ﬂwzimam with regard to the cefety and
velfere 6f workers. ‘The Lesses suall at all-Uines duelwg She
~"?saxs,amn§sf 6{* th:m 1@@ m::mam' & ‘watohnsh on the prenises;
i i) "_M@a, ite. a;ggantag, rms&ﬂmtiwa or

SUN-0049
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o . W‘ mimng. faoilztie»s ﬁhi#h txw mw w situatezi en tzhe pmmis&s,
e m m@ mr m mam mcmum empw, m:d., mh the ax-

E?hé &am my *aw._ m mmiwz; on. the dmiwa prenisen,

3 am supmas mw of the m&w@ ﬁma:&aéa, but;, m the Wem; he

" - mﬁmld r@mve or ﬁmfmsé sa;m aupplmes @them;tm thas m develug'w
,mg t}m wm& pmwss. fman pa;sr “the Igamp tht,* r*eamm&w

e xmlmff izhamw:«f.jf Daring the' mm of this leass the-Losscs nay aso

“ m w@ls, maeé:xinﬂzv am egﬁm&nﬁ of the Leaaxbr aw on the demived

R mﬂamima For Uhg. guwess 'éfj_fawa&@;smg Lhe smma ma ‘operating and

m‘mmmag ‘thig, 3w wnd Shal} have the priviless of replacias -

ax* maﬁalim me -aam@ w@ any..sf@mm@a on the, demised pmmmem

&n mwmtew enummtmg -'sumzi:wl.a, mchs.mw op. aquipmai: and

e g %.' m&rkeﬂ}& Exﬁzib:ﬁ' cpr ariﬁ madx: 2 pam

3  ame 'and replaue mf tm% ax*e

dam 8 :mal ww and h&w emeptea; Such._.

m ahinAd M@m‘:‘@e:mmrw of the Lessur.:. At the exple-

- e v&@im W tama 1@&&8 zm' m tnw evwi% ef ‘cm Leasew vacating the

*&ma whiah msm 'iﬂay Yiavé ziiaéed apon “!;m\} propaz'ty, bat Lesgec
wa;s"' rm. mmw amr pewmamiwmcm:a or- . wgmim o
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- lets. .

7 -‘:“'-,.ﬁ¢tﬁaiﬁ§ Wf" ‘“

‘ 'tms m aM;’ ma m*;a%e aﬁ‘ w&i‘mm Lor z:m pm@eation ot Gmpmym
aga.inm; i Jury m& disme ami», m “Shat aome@tmn, shall save
i jmﬁaﬁ;@s‘xs-_'t;Irm Tesaor maimt ansr Ws by veason Gf sugh elaima, -

ms .{,M:pmviﬂe mﬁ m&m’&m a%: wfém‘a exmue mm i~
am"amm asg &them' ammmme casusll ty losurancsg. mm 'all of the
ahmatuma, wsghAnery, eqmpmem ami toels epvering the full
empm:&am mmbm value' themaf £or the maximam zamtzewim of ¥
Miih Teascr ami leasec, a8 thelp interests may eppear, and Lesue®

@am :’c‘ummh 1:9 Lasaw e@ﬂiﬁieaﬁ&a of mush fhsuvance if mqﬁ.wd,

~" mﬁ ﬁm e, :mn, v __aub,sect to. ~m a@xwmml m”~ wﬁﬁw for

aﬁeqnaey of ymwemmt. W A
& FUBLIL. E;x m: 't Lessee shall save Lesser harm-
.wm any lla%i:tiﬁy i”w pr@pa%sr Gamaze, par‘setw.l injuy oF
desth mamg i‘mm the mmc, mmmg or asts performed by Lesses

,

mﬁ m empmm&a m cﬁmeatiﬁn mith me lagse and wption.

S M&e m&ma n’xmz- .}sawe Ielsenr hamlaa& from

all :L:zem upan the pmpww m{w or: sufersd by Leésgee, and in
tha%: vazmaemm ahall paat tiw merw in acoordance with law;
€I:waerl$) m*mmslmzmm mz‘aw avmmenc»;__,x

&ng amr mx-m _ : .
e 1&3. % mﬁsm agress o pay, }31‘}.61’ to dela.nquena},r,

@1;; i;mea and: aﬁmmema; mium pordonsl property taxey aﬂd )
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o

;h@a@t .

pet pmeeeds of mma texw,, 1;&- sta,ta, .camty or School Distrist,
w other g@%ment suhﬂivﬂsim, with the axaeptien of taxss on
mmmea paid w Lésser. ?fwegs.zman be pmra;;e& #% of the date

1. ” ’mma aha,ll ve'of the. &W Gf this
' It; ,Qha awm". t:d;' detault of any of the: pammm op

r;-.;mmdﬁf}ﬁ% _amm mﬁ&@mﬁ; ‘b&},Mm@h this’ mm atmn ﬁam:mama

;}ﬁiﬁn oi' s:m :&waw, 3;1* ITesuor »lects w"‘temﬂ.natg this

awsmn ',}j‘by véadon of Lesgée's defsult, Lessov "@:&1 sorva notice
“of bis mmwm by veglatered ma:l.'i, or personal. seyﬁcze upon
‘Lassoe cr;z’ &tﬁ dul,; ‘authorized agent for aervit:e of proaess. Upon

servics of notiee, Lesseo shall have sixty (60) days in which

to curs sald defeult. IF wifhin said nixty (60) day period

the: ﬁafault ma et been. eur'aé. Tesgor may‘ tami:wae this agree-

P et By gAviRE mssea potdee of - avich. !;emmm.mn, ana ab thet
| .'hﬁ‘.m gh&s:,agwamem am!_ail of' the mi@h% of Laam

‘&# disémt&me aw m al:;.'wwk ami mmema hemndex* 2t any
s&ma, w:mz@ui; :I.:z,atiliﬁy tmm&@m umn “wiving Imrser thigty (30)
dwa‘ priarf: wmttm notive of intention te &0 tarminate, oxcept
i;iwib Leam Bl bs .Liabm far rayalme» and a.munts due and
pwabla at 1:'21@ éate Qi’ &m&h ter‘minatiom t:gcm de.ua.z"ia aftes
Mr@n&er, t&a&ee aha,ll axamte and ﬂ@liver te Leador-a gond
mﬁ m&emﬁ..am aurmnﬁer and. rela&ﬁe of w1l righte hereunder.

’ jmm shall. exomm the &W of watel from the

'SUN-0052
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-wine pwperfties in such mamax* a.s ot t'.a peuuta any: ot‘ the

wells m ‘any. - of the adjeining. pmgevﬁy or the waters of NMarsh

' e,mk: op.- Dmn Creek. leasee is advised of. thal certain deelslion

and order of the Water .?anuﬁimrt Control Board of the State of
wit#mﬁag_ dated December 14, /1953, and Lesses agrees to comply
0 all Pespests with mald ordér, as the’ same ey’ be modified,

" . amended or-altered Trom 1M to time, atd With any ‘nd 811 other

opders; wales and mguiaﬁmﬁsvw any’ governmental authority in
resseas of dlacharge: ‘of ‘water :t‘mm the mine properties.

3. pssmm‘mw. The owner (wsﬁor) or his duly
authorized agent.s or repvesenﬁatlves shell have the right st

. 411 reaponable times to’ ‘enter ugon the said praperi;y and. inspect

the ﬁo:rk uondueted by tne bessae tbez'eon, or reeords af the PYG -
dncbim of t‘he mine. ' -

S 'Y mzovan gg @nlrmm_ In the event’of termina-
ﬁicm cf t;h.ts mntmct, bsr suz-render ar defanlt as pmvmed, the
Leasae may, wi%hin a pem.ad er nmew (9@) -ﬁayﬁ theraaftw, re-

. mve any and &11 machmevﬂ'p pcwer plant, equipment, building,

m'aek‘. tools, and auppllea planad ther'eon by Leagee excepl as
pmvmed m Paragraph 6 abwe. In the event of teminaf 100

;Laaaee aham pmviﬁe Lessar vtith cepies of any mine maps of this

pm@ﬂy wmcn ;u: ma.y have.,

oy any . inwrest %hemm and shan not. subleas& o undemet the
ﬁmisea, or any part. ﬁherem‘. ar any rig,ht o pr:tvuege appuzs-

_ tenant -thereto without the written consent of the Lessor -- and

gsuch. consent shall aot be _;iiiraasanab’;y ‘withheld. Notices required
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Edgcomb LaWGr

JOHN D. EDGCO IéSBN 112275)
DAVID T. CHAPMAN (SBN 207900)
115 Sansome Street Sulte 700 :
San Franmsco California 94104
Telephone: 15 399-1555
Facsnmle (415) 399 1885
jedgcomb@ edgcomb law.com

Attorneys for Petitioner
SUNOCO, INC.

STATE WATER RESOURCES CONTROL BOARD
STATE OF CALIFORNIA

PETITION NO.

DECLARATION OF PAUL D.
HORTON IN SUPPORT OF
SUNOCO, INC.’S PETITION FOR
REVIEW AND RESCISSION OF
REVISED TECHNICAL

In the Matter Qf
SUNOCO, INC,,

Petitioner,

For Review of Order To Submit
Investigative Reports Pursuant To Water

REPORTING ORDER NO. R5-
2009-0869 AND SUNOCQ, INC.’S

Code Section13267, Mount Diablo PETITION FOR STAY OF
Mercury Mine, Contra Costa County, REVISED TECHNICAL
dated December 30, 2009 %19’0018{6'1;ING ORDER NO. R5-

I, the undersi ghed Paul D. Horton, declare as follows:
1. Tama professional geologist registered with the State of California. Iam
the Secretary & Vice President of The Source Group, Inc., (“SGI”) an
environmental consulting firm that has been retained by Sunoco, Inc. (“Sunoco”)
to proﬁde technical consulting services related to the historical mining operatioris
of Cordero Mining Company (“Cordero™) at the Mount Diablo Mercury Mine Site
(“Site”). Ihave over 23 years of professional experience in both the technical and
management aspects of environmental projects. As an expert hydrogeologist, I
have over 20 years of experience in the application of numerical and analyﬁcal
groundwater flow and contaminant transport model, the design, implementation,

sadsanalysiswofaguifer tests, and the general evaluation of site-specific

DECLARATION OF PAUL D. HORTON IN SUPPORT OF SUNOCO, INC.'S PETITION FOR REVIEW AND RESCISSION OF
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TECHNICAL REPORTING ORDER NO. R5-2009-08069




hydrogeologic conditions. I frequently provide evaluations of complex
hydrogeologic systéms, and the effectiveness and efficacy of remedial action
-prdgrams. I have personal knowledge of the facts set forth herein or am familiaf
with such facts from my visits to the Site and review of historical records related to‘
the Site. Attached as Exhibit Aisa true and correct copy of my current
curriculum vitae. .

2. This declaration is in support of Sunoco, Inc.’s Petition for Review and
Rescission of the Revised Technical Reporting Order R5-2009-0869, (“Rev.
Order”), adopted by the California Regional Water Quality Control Board, Central
Valley Region (“CVRWQCB”) on December 30, 2009, which is directed, in part,
to Sunoco. This declaration is also being filed in support of Sunoco, Inc’s Petition
for Stay of Revised Technical Reporting Order R5-2009-0869, being filed
concﬁrrently by Sunoco, Inc. ”

3.  Based on my review of Site records and my Site visits, Cordero had limited
involvement at the Site in terms of time, geographical extent of operations, and
envifonmental impact.

4.  SGI, in conjunction with Sunoco’s outside counsel Edgcomb Law Group
(“ELG”), prepared and submitted to the CVRWQCB on July-3 1, 2009, a
Divisibility Position Paper (“Divisibility Report”) which outlined the history and
technical data, along with legal analysis prepared by ELG, supporting the
divisibility of Cordero’s operations from those of other Potentially Responsible
Parties (“PRPS”) at the Mount Diablo Mercury Mine Site. Attached hereto as
Exhibit B is'a true and correct copy of the Divisibility Report. Based on the
evidence set forth in the Divisibility Report, in my opinion the histon'cél record
indicates that Bradley Mining Company (“Bradley”) and Cordero had
geographically distinct mercury mining operations at the Mount Diablo Mercury

Mine Site, both in terms of underground workings as well as above-ground waste
100004723.00C-1 | 4 2
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rock and tailings piles. In particular, the large tailings piles on the eastern slope of
the Site resulted from Bradley’s operations, with possible smaller contributions
from other former operators, but not Cordero. Those tailings piles are indicated in
blue coloring on Exhibit 4-1 to the Divisibility Report. |

I'am aware of no evidence indicating that Cordero processed any of the ore it
mined on the Site. Nor is there any evidence that Cordero contributed any tailings
to the onsite tailings piles. My review of site documents.indicates that Cordero did
not contribute any waste to the pre-existing Bradley tailings piles during Cordero’s
approximately one-year of mining activity at the Site. |

5. On November 1, 1954, Cordero acquired a lease for a portion of the S1te
from Mt. Diablo Qu1cksﬂver Thereafter, Cordero conducted exploratory
tunneling. Cordero is reported to have exiracted approximately 1,228 cubic yards
of waste rock from underground workings (Pampeyan and Sheahan, 1957), which
accounts for approximately 1.2% of the total volume of waste rock historically
mined from the entire Site. Cordero’s waste rock, which consisted mainly of shale
and sandstone with some low-grade unpr'océssed ore, would not likely make any
significant contribution to the acid mine drainage from the Site. I am aware of no
evidence indicatiné that any Cordero waste rock was discharged to the onsite
tailings piles highlighted in blue on Exhibit 4-1 to the Divisibility Report.

6.  Based on my review of historical dc;cuments concerning Cordero’s
operations at the Site, the area Cordero used for water disposal was located 1,500
to the north of the DMEA shaft and water pumped there either evaporated or
would have drained into the My Creek drainage in the manner reflected in Fig. 4-1
to the Divisibility Report. |

7. In 2008, I inspected the Site and observed that the waste rock pile originally
- depicted by Pampeyan adjacent to the DMEA shaft was no longer présent. Mr.

Jack Wessman, who was present, told me that he used the waste rock forrner]y
{00004723.D0C-1 | 3
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adjacent to the DMEA shaft to re-fill that shaft. - Mr. Wessman’s representation is
consisteﬁt with my observation that the DMEA shaft has been filled.
8. Additional rock extracted fromi the DMEA Shaft, if any, was likely dumped
on the north facing slope (“Northern Dump”) in the Dunn Creek watershed, using
the dump tracks that Mr. Ronnie B. Smith constructed from the DMEA shaft, |
according to historical records that I have reviewed and that are cited in the
Divisibility Report. During a 2009 Site visit, I observed waste material on the
‘Northern Dump typical of the mining waste that could have been transported from
the DMEA shaft via Mr. Smith’s short rail line.
9. I am aware of no evidence that Cor dero’s conn;cnon to the Main Winze in
- 1955 exists today, or that it existed for any duration post-1955, since such mine .
shafts are proné to collapse without periodic rehabilitation. Similarly, I am aware
of no evidence that water in the 360 foot level Cordero tunnels was contaminated
with significant amounts of mercury, or that it has ever traveled 200 .feet upwards
through the Main Winze and then several hundred feet horizohta]ly out of the
drainage portal adit at 165 foot level adit. Records I have reviewed, however, do
indicate that water emanated from the 165 foot level adit before Cordero operated
on the Site.
-10.  The Rev. Order states that the Site is comprised of approximately 109 acres,
but based on conservative estimates I have made, Cordero appears to have operated

on less than 10% of that area.

I declare under penalty of perjury under the laws of the State of California .
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