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4.7 Recordkeeping 

This section describes recordkeeping procedures that will be followed during the removal and 

restoration activities at the Site, including daily field notes, the project permit book, and field and 

laboratory material characterization activities. 

4.7.1 Daily Field Notes 

Daily field notes, consisting of the following forms, will be produced during Site removal and 

restoration activities: 

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

Daily tailgate form - The daily tailgate form will document the days planned activities and 

health and safety discussions. This form will be signed by all Site visitors (form included 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 monitoring will be recorded daily (log 

included in the Site HASP). 

Off -site truck log - Off -site 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 all certified and signed permissions and exemptions, 

and a complete list of conditions and BMPs that are to be adhered to during construction. A hard 

copy of the Permit Book will remain on Site during construction, and copies will be distributed to 

appropriate responsible parties and contractor leads. 

Following completion of removal and restoration activities, the Permit Book will be incorporated 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 additional 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 schedule has been prepared 

based on potential implementation during the 2013 construction season as the earliest possible 

implementation 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 (CVRWQCB) 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 purpose or by others in writing. If any such unauthorized use occurs, it shall 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 Sunoco, their direct contractors, 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 collect 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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Table 2 -1 

Mine Production Statistics 
Mount Diablo Mercury Mine 

Contra Costa County, California 

PRODUCTION STATISTICS- MOUNT DIABLO MINE "MILL WORKINGS" 

Operator Date 
Cubic Yards of Ore 

Milled 

Waste rock from tunnels, 
crosscuts,raises,shafts 

and stopes (cubic yards) 

Dewater volume 
(acre -feet) 

Mercury 
Produced, flasks 

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 78,188'1' 24.815(2) 161 ' 10;455 

leased Ronnie B. Smith Sept 1951 - June 1953 920(4' NA NA 125(51 

DMEA and Smith June 1953 - Jan 1954 none 630`5' minor none 

DMEA, Johnson and Jonas Jan 1954 - Feb 1954 none 67`--) NA none 

leased to Cordero MC Nov 1954 - Dec 1955 none 1.228 18' 19.51'1 none 

leased to Nevada Scheelite Corp. 1956 none see note' ' see note(t0) none 

Total Cubic Yards of Material Taken Out 105,848 (1 

Notes: 

(1) 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). 

'2) Total length of workings 4,570 ft (Pampeyan 1963. p 25) x 5 feet x 7 feet x bulking factor plus 206/o = 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). 

(3) Estimate 10 gpm for 10 years. 

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

(5( DMEA internal memo dated 2/4/57. ref doc no. 2:88/384 

5: 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 %. 

`n 43 ft of tunnel on the 360 level x 5 feet x 7 feet w/ bulking factor of 20% . 

(' 790 ft cf crosscuts and drifts on the 360 level ( Pampeyan. and Sheehan 1957) x 5 feet x 7 feet w/ bulking factor of 20 %. 

i9) 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. 

'o' In 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 this was not sufficient to satisfy the requirements of the 
company the lease was relinquished (Division of Mines. 1958). 

"1) Sum of Ore Milled and Waste Rock 

Page 1 of 1 The Source Group, Inc. 



Table 2 -2 
Estimated Waste Volumes 
Mount Diablo Mercury Mine 

Contra Costa County, California 

Waste Material For Removal and 
Consolidation 

Surface Area 
(Square Feet) 

Thickness 
(Feet) 

Volume 
(Cubic Yards) 

Main Tailings Pile (uncapped portion) 

Area 1 - Known Thickness 98,604 24 87,648 

Area 2 - Estimated Thickness 17,650 15 9,806 

Area 3 - Estimated Thickness 36,964 3.5 4,792 

Calcines 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 3 2,378 

Total Waste For Removal 123,976 

Notes: 
1) Area 1 thickness determined by 1938 topo map comparison to 2010 topo map. Coverage was limited. 

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

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

Page 1 of 1 The Source Group, Inc. 
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Edgcomb Law Grou 
JOHN D. EDGCO i: SBN 112275) 
ADAM P. BAAS (SBN 220464) 
One Post Street, Suite 2100 
San Francisco California 94104 
Telephone: (415) 399 -1555 
Facsimile: (415) 399 -1885 
jedgcomb @edgcomb- law.com 

Attorneys for Petitioner 
SUNOCO, INC. 

STATE WA'T'ER RESOURCES CONTROL BOARD 

STATE OF CALIFORNIA 

PETITION NO. In the Matter of 

SUNOCO, INC., 

Petitioner, 

For Review and Rescission and Stay of 
Cleanup and Abatement Order No. 85- 
2013 -0701, Mount Diablo Mine, Contra 
Costa County, dated April 16, 2013 

DECLARATION OF ROBERT M. 
GAILEY IN SUPPORT OF 
SUNOCO, INC.'S PETITION FOR 
REVIEW AND RESCISSION AND 
STAY OF CLEANUP AND 
ABATEMENT ORDER NO. R5- 
2013 -0701 

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

1) I am a Professional 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) SOI 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 ( "CAO ") 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 SOI 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 

- Appendix 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.DOCX -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.DOCX -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 (Exhibit 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.DOCX -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 overland 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. 

i 5) 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 

overland 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 concentrations 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 
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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. 

ZoNAL 

(Z)'r' 

(d) 

ROBERT M. GAILEY 

No.5338 

OFCA\L.d 

By: Robert M. Gailey 
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Robert M. Galle , P.G., C.HG, 
Principal Hydrogeologist 

Summary 

Mr. Galley 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 litigation 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 aquifers 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 to groundwater contamination and proposed and development. This 

work has been conducted in accordance with local and state requirements, and federal requirements (CERCLA, 

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

have been performed at scales that range up to basin -wide analysis. 

For remediation and wastewater projects, Mr. Galley has worked on both active and inactive industrial and 

commercial facilities where both organic constituents (petroleum, semi -volatile organic compounds [SVOCs], and 

volatile organic compounds [VOCs]) and inorganic constituents (heavy metals, nitrate, perchlorate, total dissolved 

solids [TDS], and tritium) have been present. The types of industries involved include agriculture (dairy and crop), 

airline, banking, barrel processing, chemical, 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. 

government 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, statistical 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 

needs. 

For water supply projects, Mr, Galley has worked 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 concentration 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, pesticides, TDS, uranium and VOCs), feasibility testing for well modification, modeling, database 

management, economic and optimization analysis, and preparing construction and equipment specifications. The 

purposes of this work have been included developing and rehabilitating municipal and other water supplies, 

enhancing well field operations, and managing groundwater resources. 

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 California 

Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA). 

Provides testimony, technical counsel, and support for regulatory negotiations and litigation involving 1) 

groundwater /soil 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 settlement 

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 modify the well and improve water quality at the wellhead. 
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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 intake depths, 

maximize information value 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 facilities 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 barometric transducers, training 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 specifications 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 being 

phased so that the construction activity does not impede the municipality's ability to meet demand. Thus 

far, spinner log, specific capacity and wire to water testing conducted before and after the rehabilitation 

work have quantified 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 California. 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 wellhead treatment, 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 well 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 brin +in the well online. 

The Source Group, Inc. 



Robert M. Gaile . , 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 California Water Code requirements was prepared within five weeks to meet 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 concern 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 northern California. The 

initial task was to review water development efforts in a limited- 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 area, an alternative course of action was identified. The alternative 

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 California 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 profiling 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. Issues considered included well siting, design and yield, and potential water quality 

impacts from a nearby 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 use in 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 California. 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) 

isotopic analysis 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) negotiating 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 California. Factors considered included geologic formation and structure 

of water -bearing strata, groundwater flow patterns, existing well yields, water quality distribution patterns 

and trends, and hydrogeologic 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 pumping 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 degradation. Technical negotiations 

with the State Water Board were conducted and a limited amount of additional hydrogeologic data was 

collected. The collected 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 

evaluating these differences within the context of potential impacts to the local groundwater system. 

Served as Senior 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 

operations, and groundwater management planning under the Groundwater Management Act. 

Served as Senior 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 second focus of the project was to 

develop and implement a long -term plan for preserving efficiency and extending the lives of satisfactorily - 

performing wells by considering the economic 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 compatible 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 identify viable sites for the new 

facilities from the list of surplus city-owned lands. Issues considered included aquifer characteristics, 

proximity to groundwater contamination, proximity to existing facilities, potential for well interference, site 

suitability for aboveground facilities, 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 startup inspection. Timely completion of 

the project allowed the client to apply for project cost reimbursement from Federal funds. 
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Project Experience - Water Supply Assessment and Service (cons.) 

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 facility siting assessment in western 

Mexico. Issues 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 California. 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 malaria 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 availability 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, 

Glacially 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 (WDRs) 

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 Irrigated 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 California 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 evaluation 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 transport 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 

details 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 Fish 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 to 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 northern California 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 transfer at multiple spatial scales). Once calibrated, the model was used to evaluate the 

impacts of various future operations scenarios within the context of making facilities management and 

regulatory negotiation decisions. 

Served as Technical Advisor for modeling performed in support of a feasibility study regarding groundwater 

cleanup in the Central Valley of California. Flow and transport modeling were performed to evaluate 

contaminant plume movement under different remedial pumping scenarios. Of particular importance in this 

work were the effects of many water supply wells located near the plume and flows 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 

landfill site in Arizona. Remedial designs necessary to 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 California 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 both seasonal variations in wellfield pumping demand and economic constraints on 

performance of the project. Use of automated /optimization 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 California. The project was reviewed by the EPA, DISC, and the Central Valley RWQCB. It 

included hydrogeologic analysis and modeling to mitigate impacts to groundwater and nearby irrigation 

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 transport of 

constituents of potential concern and mixing of the constituents with surface waters. The concentration 

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 to water 

rights and well /transmission line capacity limits. Use of automated /optimization techniques for assessing 

options 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 transient 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. Hydrogeologìc 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.) 

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 

evaluation 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 111111, 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 southern California. 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 entailed conducting remedial activity (groundwater extraction) and monitoring 

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 results 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 

stabilization 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 (cant.) 

Served as. Principal Hydrogeologist for proposing monitored remedial system shutdown at an industrial site 

in northern California. The proposal to the North Coast RWQCB included a workplan for collecting the 

necessary groundwater data to demonstrate the effects of naturally occurring biodegradation of VOCs in 

groundwater. 

Served as Principal Hydrogeologist for ongoing remedial action at an industrial site located in northern 

California. The project entailed enhancing remedial activities (groundwater and soil vapor extraction) for a 

plume of chlorinated VOCs. Reporting and interaction with the DISC involved conducting expedited 

conceptual and engineering design for expansion of a remedial system. Plans were also been developed 

for collecting data to document 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 ongoing remedial action at an industrial site located in northern 

California. The project entailed conducting remedial activity (groundwater extraction) and monitoring 

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 Monitoring Reports. Recent activity also 

included reevaluating measures for maintaining a site -specific capture zone given that remedial activities 

were also occurring on adjacent sites. . 

Served as Lead Hydrogeologist for remedial action design related to petroleum -impacted groundwater near 

residential water supply wells in central California. The constituents of concern 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 concern was achieved and the water supplies were protected. 

Served as Senior Hydrogeologist for a fate and transport analysis related to petroleum- impacted 

groundwater near residential water supply wells in Alaska. The effects of naturally occurring biodegradation 

were incorporated 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. It included hydrogeologic analysis, 

historical review, and negotiation to define remedial action requirements and allocate responsibility among 

responsible parties. 

Served as Project Manager and Senior Hydrogeologist for a subsurface investigation of an air cargo facility 

at the San Francisco International Airport. The project was reviewed 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 Senior 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 closure, 

extraction of accumulated landfill gas. 

Served as Senior Hydrogeologist for a five -year review and remedial effectiveness evaluation of a 

groundwater cleanup operation in northern California. The project entailed 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 

efficiency, offsite sources of VOCs, and the potential for attaining cleanup goals set by the RWQCB. 

Presentation of the project findings positioned the client wall for negotiation on further remedial actions. 

Provided technical /economic analysis and technical review for remedial investigations/ feasibility studies 

involving 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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Robert. M. Guile , P.G., C.HG. 
Project Experience - Groundwater Remediation (cont.) 

Served as Senior Hydrogeologist for a remedial investigation conducted at a commercial site in northern 

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 analysis 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 soil and groundwater remedial 

investigation /feasibility study and an ecological river assessment conducted at a decommissioned wood 

treatment facility in Michigan. Creosote was present at the facility as a dense nonaqueous phase liquid. 

Negotiations with state regulatory agencies were key to successfully limiting the scopes of the 

investigations. Early data review allowed expeditious performance of the site characterization 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 California 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 maintained numerous petroleum and groundwater recovery systems in several 

states. This work also included evaluation of overall remedial effectiveness and the benefits of using 

groundwater infiltration 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 retail petroleum, 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. Gailey has been declared as an expert: 

RF Land Inc. v. City of Ripon (California) 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 VOC contamination of a municipal water 

supply well. The case is being heard in the California 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 settled. 
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Robert M. Galle , P.G., C.HG. 
Project Experience - Litigation Support (cont.) 

Served as an expert witness regarding responsibility for nitrate contamination of groundwater in the vicinity 

of a dairy in northern California. Work on the case, filed under the Clean Water Act in the California state 

court system, involved field investigation and analysis, mediation support and presentations, and preparing 

a technical declaration 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) to 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 hydrogeologic and regulatory factors that would influence the ultimate cost of the 

cleanup. Methods for incorporating uncertainty into the cost estimates was also addressed. Deposition 

testimony was given. Issues related to the above -referenced opinions were subsequently dropped from the 

case. 

Served as an expert witness regarding cost recovery for a former electronics manufacturing facility. The 

case was filed 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 settled 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 Individual well owners (residential and 

agricultural). The case, filed by a class of plaintiffs, involves releases from a single industrial parcel where 

multiple RPs operated over time and was heard in the federal court system. Consultation 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 soil. The case involved two adjacent parcels in northern 

California, was filed under CERCLA, and heard in the federal court system. Data analysis and discussions 

with attorneys focused on the plausibility of claims made by the plaintiff with respect to source area 

locations, 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 concerning 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 hydrogeology and migration potential of the constituents, and differences in signature 

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, 

settlement discussions, and the defendant's motion for summary judgment. Prior to a settlement being 

reached, Mr. Gailey participated in settlement discussions and preparing the expert witness for trial. 

Provided consultation for legal defense against a claim concerning financial responsibility for petroleum 

contamination at two adjacent retail /industrial parcels in northern California. Data analysis and 

development of arguments focused upon the adequacy of previously implemented remedial actions for 

which the plaintiff sought compensation. The technical merits of written arguments developed for the 

defense resulted in the plaintiffs claim being rescinded prior to the case being heard in court. 
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Robert M. Galle , P.G., C.HG. 
Project Experience - Litigation Support (cont.) 

Served as an expert witness for a defendant regarding a cost recovery claim concerning petroleum 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 northern 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 total 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 byy 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. 

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. Galley 

defended the modeling work in deposition. This work supported testimony of the expert witness. 

Insurance Analysis Support 

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 technical (engineering and 

science), regulatory and logistical issues. The results were presented and discussed during negotiations 

between the insurance company and insurance brokers over premium price. 

Conducted several assessments of remediation projects in support of insurance claims analyses. The 

overall approach and effectiveness of remedial actions were evaluated. In addition, costs incurred were 

identified and categorized with respect to policy coverage and exclusion categories. General projections of 

future costs and timelines were also prepared. 

Education 

MBA, University of California, Berkeley, 2003. 

MS, Applied Hydrogeology, Stanford University , 1991. 

BS, Geology /Biology, Brown University, 1985. 

Professional Certifications and Registrations 

Professional Geologist, California 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 

First Aid /CPR Training 

Continued Education 

Isotope Methods for Groundwater Investigation, 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 at Berkeley Extension, 1998 

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

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

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

Watershed Management and Source Water Protection: The First Baffler, American Water Works 

Association, 1997 

Aquifer Storage and Recovery, American Water Works Association, 1997 

Graduate Study in Environmental Engineering, Stanford University, 1990 

Surveying, Wentworth Institute of Technology, 1986 
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Robert M. Galle , P.G. C.HG. 
Professional Memberships and Activities 

Association of Ground Water Scientists and Engineers 

Groundwater Resources Association of California 

Technical reviewer for various journals 

Publications 

Galley, R.M. 2000. Application of Mixed -Integer Linear Programming Techniques for Water Supply Wellfield 

Management and Plume. Containment at a California EPA Site. Proceedings of the International 

Symposium On Integrated Water Resources Management, International Association of Hydrological 

Sciences: 

Gailey, R.M. 1999. Application of Mixed -Integer Linear Programming Techniques for Water Supply Wellfield 

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.) 

Galley, R.M, and M. Eisen, 1997. An Optimization -based Evaluation for Groundwater Plume Containment and 

Water Supply Management at a California 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. 

Galley, 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. 

Galley, 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. 

Galley, 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: Alternatives and Successes. Invited Speaker, Groundwater Resources 

Association of California Managing Wells in California and Protecting Groundwater Resources Symposium, 

August 22 and 29, 2012, Sacramento, California. 

Factors Affecting Nitrate Concentrations 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 Nitrate to a Deep Municipal Water Supply Well Using Stable Isotopes of Nitrate, 

Groundwater Age Dating and Depth -Specific Sampling. Copresenter with Brad Esser, Groundwater 

Resources Association of California Environmental Forensics Symposium, April 12, 2011, Irvine, California. 

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. 

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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Robert M Gal le , P.G., C.HG. 
Presentations (cont.) 

Considering the Consumption of Energy and Other Resources during Pumping at the Well and Wellfield Scales. 

Invited Speaker, 27th Biennial Groundwater Conference and 18th Annual Meeting of the Groundwater 

Resources Association of California, Water Crisis and Uncertainty: Shaping Groundwater's Future, October 

6 -7, 2009, Sacramento, California. 

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 Techniques 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, California- Nevada 

Section, Fall Conference, October 6- 9,1998, 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, Illinois. 

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 Meeting, December 8 -12, 1g97, 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- 23,1997, 
Long Beach, California. 

An optimization -based evaluation for 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, solving 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. 

Design of optimal, reliable plume capture schemes: application to the Gloucester Landfill. Invited speaker, 

American Goo 6h sical Union Fall Meetins, December 9- 13,1991, San Francisco California. 
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Robert M. Galle , P.G._, C.HG. 
Presentations (cont.) 

The use of sediment permeability variations in the performance of petroleum recovery from glacial sediments. 

Session speaker, Focus on Eastern Regional Groundwater Issues, July 14- 16,1987, Burlington, Vermont. 

Presentations on aspects of quantitative hydrogeology at the U.S. Geological Survey, Lawrence Berkeley National 

Laboratory, California Department of Water Resources, and universities (California State University at 

Sacramento, Harvard, Stanford, and the University of Illinois). 
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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; 

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); 

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

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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2.0 SITE BACKGROUND 

2.1 Location and Current Use 

The Site, which is located in an unincorporated area of Contra Costa County, California at the 

northeastern 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 Territory 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 California 

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 California 

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 discerned as bare looking areas on the aerial photographs 

(Figure 2 -2.) The waste dump that received Bradley's quarry waste rock is north (northern waste 

rock) and is circled in a dashed green outline. The northern 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 

furnace. 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 Territory Road. 

Cordero conducted its underground mining efforts from the pre- existing DMEA Shaft (Pampeyan 

and Sheahan, 1957). The area of this shaft and the interpreted potential surface work area 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 (Sheehan, 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 DM EA 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. 

2.2.3 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. 

2.3 Previous Investigations 

The potential for contamination of Marsh Creek from the Site 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) 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 

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: 

Dunn Creek (at various locations); 

Horse Creek (upstream of pond outlet); 

Perkins Creek (above the confluence with Marsh Creek); 

Curry Creek (above the confluence with Marsh Creek); 

Marsh Creek (at various locations); 

Drainage from mine/tailings on Wessman property; 

Drainage from ponded area, north of tailings; 

Springs on State Park Land; 

Alkali Spring below and east of pond/dam; 

Mine pond; 

Zuur well; 

Prison Farm well; and 

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 geohydrochemical setting of the Site's surface 

impoundment, the source of contaminants in the surface impoundment, waste control alternatives, 

and preliminary cost estimates for these alternatives 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, California, collected nine surface water samples from Dunn 
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Creek (various locations), Ore House Spring, the creek above the Northern Pond, the Northern 

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 1995 Mercury Assessment Project - Final Report" prepared by Darell G. Slotton, 

Shaun M. Ayers, and John E. Reuter (Slotton, et al, 1996). The 1995 study evaluated 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 

Final AddWUonal Characterizatlon Report.doc 2 -5 The Source Group, Inc. 



Additional Characterization Report 
Mount Diablo Mercury Mine, Contra Costa County, Califon" la December 7, 2011 

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. 

2.4 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) filling of the DMEA Shaft and filling and 

capping of waste rock below the shaft toward the furnace, 3) filling and capping of a small pond 

located west of the DMEA 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. 

3.1 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): 

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

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); 

Storm Water Retention Ponds (including the Upper Pond [SW -06], the Middle Pond 

[SW -10], and the Lower Pond [SW -09]); 

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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My Creek (including upstream, within, and downstream of the northern 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. 

3.2.1 Sample Collection Procedures 

Samples were collected in clean laboratory- supplied containers by allowing flowing surface water 

to enter into the container. In some cases (generally resulting from a lack of access), a clean 

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, California (Accutest). Chain -of- custody procedures were followed at all times. Chain -of- 

custody documentation is included with the laboratory reports in Appendix A. 

3.2.2 Equipment Decontamination 

No reusable sampling equipment was employed during the collection of the samples. Following 

the collection of each sample, all sampling equipment, such as gloves, 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: 

Total Mercury; 

Dissolved Mercury; 

Methyl Mercury; 

pH; 

Alkalinity (Bicarbonate, Carbonate and total); 

Dissolved Organic Carbon; 

Specific Conductivity; 
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Total Dissolved Solids; 

Hardness (as CaCO3); 

Turbidity; 

Dissolved Silica; 

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

Anions - Cl, F, SO4, 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, California 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. Drilling 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: 

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

outer casing; 

The core barrel was removed from the borehole and the soilrock was logged then 

transferred to a bin for disposal; 

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

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. 

3.3.2 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 borehole 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. 

3.3.4 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 

Final Additlonel Cheracterizetlon Report doc 3-4 The Source Group, Inc. 



Additional Characterization Report 
Mount Diablo Mercury Mine, Contra Costa County, California December 7, 2011 

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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4.0 INVESTIGATION RESULTS 

The August 2010 Characterization Report (SGI 2010e) 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 

'Mnze. 

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. 

4.4 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: 

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 

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 concern, 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. 

4.4.1 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 -level 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 (pg/L). Water from the Bradley workings emerges from the 165 -level 

Mit, 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 pg /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/L and 39.7 pg /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 ig/L and 282 fig /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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4.4.2 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 northern 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 northern waste rock area collects and flows into My 

Creek. Water samples of My Creek adjacent to and downstream of the northern 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 179 pg/L and 74 pg /L, respectively, while maximum 

dissolved mercury concentrations were 175 pg /L and 35 pg/L. 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 pg /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 northern 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 pg /L, respectively. Arsenic was also detected in the Upper Pond (SW -06) 

and Middle pond (SW -10) at maximum concentrations of 53.2 pg/L and 23.8 pg /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 -level 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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4.4.3 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 southern 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 pg/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 pg/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 California 

CVRWQCB (2008) and the USEPA (2009). Additionally, there are an alternate 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 pg/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. 

4.6 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; 

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 patterns 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: 

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

Freshwater criteria are exceeded by waters from sample location SW -07 including methyl 

mercury, alkalinity, total dissolved solids, chloride, iron, and nickel; and 

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 -09 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 2 -1 

Production Statistics 
Mount Diablo Mercury Mine 

Contra Costa County, California 

PRODUCTION STATISTICS- MOUNT DIABLO MINE "MILL WORKINGS" 

Operator Date 
Cubic Yards of Ore 

Milled 

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

Dewater volume 
(acre-feet) 

Mercury 
Produced, flasks 

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(1) 24,815(2) 161(3) 10,455 

leased Ronnie B. Smith Sept 1951- June 1953 920(4) NA NA 125(5) 

DMEA and Smith June 1953 - Jan 1954 none 630(6) minor none 

DMEA, Johnson and Jonas Jan 1954- Feb 1954 none 67m NA none 

leased to Cordero MC Nov 1954 - Dec 1955 none 1,228 (8) 19.5(9) none 

leased to Nevada Scheelite Corp. 1956 none see note170j see note(10) none 

Total Cubic Yards of Material Taken Out 105,848 (11) 

Notes: 

(1) 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) 
(2) 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 
stapes of 19,000 cy ( Pampeyan, Plate 5). 

(3) Estimate 10 gpm for 10 years. 
(4) Used the ratio of ore milled to flasks produced for Bradley to estimate the amount of ore milled by Smith. 
(5) DMEA internal memo dated 2/4/57 ref doc no. 2:88/384 
(6) 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% 
(7) 43 ft of tunnel on the 360 level x 5 feet x 7 feet w/ bulking factor of 20% 
(8) 790 ft of crosscuts and drifts on the 360 level (Pampeyan, and Sheehan 1957) x 5 feet x 7 feet w/ bulking factor of 20 %. 
(9) 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. 
(10) In 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 this was not sufficient to satisfy the requirements of the 
company the lease was relinquished (Division of Mines, 1958). 

(11) Sum of Ore Milled and Waste Rock 

Page 1 of 1 The Some Group, Inc. 



Table 2 -2 
Summary of 1995 Mercury Data Collected by Slotton 

Mount Diablo Mercury Mine 
Contra Costa County, California 

Site Flow 

(cfs) 

Aqueous Total Mercury Suspended Solids 

Raw 

(1.10-) 

Filtered 

(PO) 

All (TSS) 

(mgt) 

Solids Hg 

(dry PPIN 

Upper Dunn Creek 5.20 0.0036 0.00273 1.50 0.60 

Upper Horse Creek 0.08 0.0255 0.016 1.10 8.64 

"My" Creek 2.10 0.381 0.0284 10.90 32.41 

OreHouse Spring 0.01 1.94 0.071 11.40 164.00 

Trickle coming from tailings 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 

Dunn Creek below mine confluence 7.80 0.949 0.226 13.50 53.60 

Notes: 
Data from study and report by Siotton et.al. (2006). 
cfs = cubic feet per second. 
pg/L = micrograms per liter. 
mg/L = milligrams per liter. 
ppm = parts per million. 
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Table 3 -1 

2010/2011 Surface Water Sample Location Key 
Mount Diablo Mercury Mine 

Contra Costa County, California 

Samples Type Location Description 

SW -01 Precipitation Runoff Precipitation runoff from Bradley tailings/waste rock piles 

SW -02 Precipitation Runoff Precipitation runoff from Bradley tailings /waste rock piles 

SW -03 Precipitation 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 Compliance 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 Northern 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 The Source Group, loc. 



Table 3-2 
Summery of Chemical Analyses Resulte 

20102011 Surface Water Sampling 
Maint Diablo Mercury Mine 

Contre Costa County. California 

Parameter Urfit Dam 

Watet Quality Criteria° Sample Location 

Freshwater 

Raman Health for 
Conamrntlon of 

Background Springe My Creek Ranft tAC n 
reek Ponds Surface Water Runoff Dowtwtrewrn 

My Creek 

SW -12 

Dunn Creek 

8W -18 

Park 

SW-04 

Ore House 

SW -14 

Adit 

SW-15 

Pond 

SW-11 

Weir 

SW -13 SW68 

Upper 

SW416 

Lower 

SW-09 

Middle 

SW -10 

Bradley 

SW-01 

Tailings 

SW.O2 

Pues 

SW-03 

AdlSprig 

SW -06 

Dunn Creek 

SW-07 
Water 

Organ ism 
Organism 

Only 

Meremy_totel(Hg) p98- 4/12/2010 0.81 0M5 0.051 - - 0.45 - - - - 861 31.8 93.6 18 2.2 179 74 7.9 0.74 
0272010 40.20 .0.20 - 1.3 107 .0.20 40.20 <020 224 88 0.21 - 181 - 88.3 0.84 
10202010 - - 410.20 - 153 - - _ - 149 - - - - 436 .0.20 
21172011 <0.20 4920 0.83 0.36 8.8 40.20 <l120 .0.20 3.0 69.6 0.70 40.20 9.6 &6 188 .0.20 
6/142011 410.20 <0.20 40.20 0.39 100 410.20 .0.20 40.20 4.8 727 <020 - - 30.6 493 0.51 

Mercury_Dissolved(Hg) p9/L 41122010 0.77 0.05 0.051 - - 0.33 - - _ - .0.20 0.30 85,3 0.42 <0.20 175 35 9.4 0.24 
5/272010 40.20 40.20 - 410.20 85.6 <0.20 410.20 <0.20 13.8 65.1 40.20 - 135 - 39.7 410.20 

10202010 - - 40.20 - 3.8 - _ - - 143 _ - _ - 364 41020 

2/172011 <420 40.20 0.51 .0.20 1.7 <020 4920 0.47 0.32 54.0 0.59 <0.20 5.3 6.4 5.0 <20 
8/142011 <a20 0.31 40.20 <420 192 <0.20 410.20 <0.20 3.5 38.8 <0.20 - - 8.6 321 026 

Methyl Mercury tgkfL 4112/2010 3° Q31119919 0.3 mglkg - - 0.328 - _ - - 0.389 0.350 0.523 0.480 0.061 0.876 0.398 1.04 0.738 
52712010 (fish tissue) ptsh tissue) 0.104 0.0758 - 1.16 4.86 6504 0.439 0.705 0.233 0667 7.26 - 284 - 3.20 1.47 

10202010 - - Q0615 - 1.57 - - - - 0.721 - - - - 0.841 668 
2/172011 0.38 0.98 0.31 2.70 0.90 0.70 0.30 25 1.4 0.87 0.65 0.85 0.88 19 40 1.3 
8/142011 0.13 0.11 0.82 4.1 37 1.3 0.36 0.96 0.56 0.48 1.70 - - 026 0.96 0.68 

pH sal 4/122010 6.5 -9.0 5.0 - &0 - - - 7.69 - - - - 7.73 8.08 4.50 6.83 3.95 269 221 7.16 7.78 
5272010 8.20 7.75 - 5.94 4.38 827 &37 7.91 4.48 4.52 7.41 - 3.13 - 7.18 7.69 

10202010 - - 7.98 - 3.90 _ - - - 6.33 - - - - 7.58 7.27 
2/172011 8.17 9.47 7.79 0.18 3.92 8.27 ass 7.55 513 3.93 7.71 5.11 3.87 3.04 7.04 7.57 
6/142011 8.34 7.72 7.66 6.36 9.28 8.35 8.36 7.82 4.24 390 7.96 - - 205 7.50 7.68 

Alkatnuy, Bicrobamte mg/L 4112/2010 - - - - - 111 - - - - 832 <50 <5.0 11.9 <60 .5.0 <5.0 127 77.4 
5/272010 223 139 - 39.8 <5.0 227 229 169 <5.0 <5.0 248 - .5.0 - 187 179 
1020/2010 - - 932 - 5.0 - - - - 24 - - - - 478 420 
2/172011 216 56.9 408 56.0 á.0 220 215 54.0 46.0 <5.0 82.0 <5.0 .5.0 <5.0 44.0 62.0 
0142011 854 182 1,040 120 5.0 848 247 218 <5.0 <5.0 212 - - <5.0 274 218 

Alkalinity, Carbonate (CO3) m91L 4/1212010 - - - - - 46.0 - - - - 45,0 46.0 .5.0 <5.0 <5.0 .5.0 <30 <5.0 45.0 

5272010 <5.0 .5.0 - 5.0 <5.0 <5.0 b.0 <5.0 e5.0 <5.0 5.0 - á.0 - <5.0 <5.0 
1020/2010 - - <5.0 - .5.0 _ - _ _ <5.0 _ - - - .5.0 - 
2/172011 <5.0 <5.0 <5.0 <5.0 45.0 c5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 .5.0 <5.0 45.0 <5.0 
6/142011 <5.0 <5.0 <5.0 <5.0 5.0 5.0 6.0 <5.0 <5.0 5.0 .5.0 - - .5.0 <5.0 <5.0 

Alketnuy, Total as CaCO3 mg/L 4/122010 20 - - - - 111 - - - - 83 45.0 <5.0 12 c5.0 6.0 <5.0 127 77 
5272010 223 139 - 40 45.0 227 233 169 6.0 b.0 248 - c5.0 - 187 179 
10202010 - - 932 - <5.0 _ _ - - 24 - - - - 478 420 
2/172011 218 083 406 58.0 .5.0 220 218 54.0 430 <5.0 82.0 <0 5.0 <5.0 440 620 
6/142011 854 182 1,040 120 .<.0 848 247 218 6.0 <5.0 212 - - <5.0 274 218 

Fluoride mg/L 4/122010 - - - - - 40.10 - - - - .0.10 410.10 .050 Q12 .0.10 0.20 1.2 <50 .0.10 
527/2010 410.10 40.10 - <0.10 <0.50 <9.10 <0.10 <0.10 <0.10 <0.50 x.10 - .0.10 - <0.50 <9.10 
10/202010 - - 2.8 <0.10 1.2 - - - - 1.8 - - - - Q48 1.2 
21172011 410.10 Q11 <0.10 <0.10 410.10 40.10 0.18 0.11 0.13 <325 0.12 0.13 .0.10 40.10 0.13 0.11 
6/142011 0.14 40.10 410.50 0.18 <0.50 0.13 0.15 <0.10 022 <0.50 0.14 - - 4.2 40.50 0.11 

Dissolved Ogre* Carbon mg/L 41122010 - - - - - 8.3 - - - - 8.8 46 25.7 4.8 2.4 4.8 7.8 28 8.3 
5272010 28 4.2 - 3.7 11.3 24 28 4.1 6.1 2.7 5.2 - 02 - 5.8 4.3 
1020/2010 - - 5.1 - 7.7 - - - - 1.8 - - - - 3.4 6.5 
2072011 2.8 11.8 5.2 42 3.2 2.8 33 9.8 6.0 2.6 6.1 5.9 22 3.3 2.0 8.5 
6/14/2011 1.4 2.2 3.3 3.4 3.9 1.7 1.8 2.6 5.3 1.7 8.3 - - 14.5 2.8 3.3 

Specific Conductivity pmhoe/cm 4122010 - - - - - 458 - _ _ _ 212 346 8,050 422 341 5.160 9,710 9,220 236 
5/27/2010 494 335 - 414 11,400 494 520 414 2.430 8,810 711 - 3,860 - 14.200 774 
10/202010 - - 19,100 - 12,100 _ _ - - 30,100 - - - - 17,400 22200 
2/172011 485 218 8,350 450 853 492 498 205 880 8,800 1,080 404 209 1,530 2300 354 
8/142011 550 444 16200 537 8,200 543 592 588 2.380 8,860 1,400 - - 17,000 14.900 2,640 
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Table 3-2 
Summary of Chemical Analyses Results 

20102011 Suffuse Water Sampling 
Mount Diablo Mercury Nine 

Contre Coate County, California 

Parameter Unit Date 

Water Quality Criteria° Sample location 

Freshwater 

Haman Health for 
Consumption of 

Background Springs My Creak Mid-Dunn Points Surface Water Runoff Dow 08448 tr 

My Creek 

SW -12 

Dunn Creek 

SW -16 

Park 

SW-04 

Ore Horse 

SW-14 

Mit 

SW-16 

Pond 

SW-11 

Wdr 

SW -13 SW-05 

Upper 

SW-05 

Lower 

SW-09 

Middle 

SW-10 

eredrey 

SW-01 

Tailings 

SW02 

Piles 

S03 

Adlt Sprhig 

SW-05 

Dunn Creek 

SW-07 Organism Only 

Solids, Total Dlaeoived (TDS) mg/L 41122010 250 - - - - 797 - - - - 199 242 8,120 267 224 4,450 16,000 8,790 210 
5272010 261 19D - 278 9,110 273 301 231 2,000 7,800 447 - 3,060 - 9,980 465 
10202010 - - 12200 _ 11,100 - - - - 20,700 - - - - 11,900 14,700 
2/1712011 251 173 4,090 292 374 257 274 205 611 6,630 714 270 111 1,070 1,590 250 
61142011 791 238 10,900 343 8,570 793 358 319 1,970 7,880 945 - - 28,500 12,100 1,730 

Turbidity NTU 4/122010 - - - - - 49 - - - - 190 180 14 125 13 7.7 64 127 178 
5272010 1.5 46 - 5.6 2850 27 3.0 27 1.0 18 7.1 - 281 - 298 13 
10202010 - - 40.60 - 4,820 - - - - 32 - - - - 204 24 
2/172011 OA 281 2.8 7.2 87.6 6.1 6.6 293 94.8 186 6.0 8.4 28.7 8.7 82 229 
81142011 1.9 1.8 5.2 8.8 11.3 6.3 3.6 1.5 123 13.5 4.7 - - 8.5 10.1 3.4 

Hardness, Totes as CSCD3 mg/L 4/12)2010 - - - - - 148 - - - - 106 161 2340 151 103 1.170 2010 2770 108 
5272010 223 153 - 141 3250 231 240 185 1,140 3,010 290 - 1,000 - 3,820 281 
10202010 - - 3,620 _ 3,870 - _ _ _ 9,650 - - - - 8,340 8,350 
2/172011 225 112 1,210 167 163 230 231 165 355 - 2.230 368 305 81.5 199 839 143 
61142011 237 181 2620 199 2860 232 262 252 004 2640 547 - - 3,830 3,960 735 

SUM, Dissolved (S102) mg/L 4/12/2010 - - - - - 24.8 - - - - 56.3 52 28 28,9 8.8 64 79.8 252 428 
5/27/2010 16.7 17.4 - 32.3 82.4 18.7 18.5 14.2 55 35.3 17 - 29.1 - 27.4 12.7 
10202010 - - 35.1 _ 88.8 - - - - 41.7 - - - - 25.7 18.4 
2/172011 18.9 106 25.9 351 45.8 16.8 16.1 163 40.0 22.7 18.6 173 61.3 61.8 113 80,3 
6/1412011 19.3 142 65.5 34.4 91.5 20.5 19.3 14.8 83.5 41.7 11.9 - - 131 60.7 129 

Chloride (CI) mg/L 41122010 230 - - - - 35.3 - - - - 4.5 8.8 1,220 18.7 1.1 183 53.6 1,490 8.5 
5272010 8.8 8.2 - 146 1,570 9.7 10.2 10.8 102 1.750 27.5 - 333 - 2,370 54 
10202010 - - 2,880 - 1,220 _ - - - 4,980 _ - - - 2,700 3,770 
2/172011 9.7 4.5 1,100 11.8 41.1 8.4 10.5 6,1 41.8 1,480 70.1 2 8.8 61 201 201 
6/14/2011 16.4 12.2 2,970 20.3 1,010 18.5 16.1 23.1 130 1,310 68 - - 72.8 2,820 335 

Bromide (Br) mg/L 41122010 - _ - - - <020 - - - _ 40.20 4020 4.8 <0.20 4020 0.64 <0.40 6.7 <020 
5272010 4.7 <0.20 - 4020 6.6 40.20 40.20 <020 038 6.9 4020 - 0.92 - 8.7 020 
10202010 - - 10.5 - 4.3 - - - - 17.8 - - - - 8.7 12.4 
2/172011 020 40.20 3.4 < 020 <0.20 < 020 <0.20 40.20 4020 5.0 0.21 4020 <020 <020 0.77 40.20 
6/ 142011 < 020 4020 9.8 40.40 3.7 <40 <020 <0.20 1.0 47 0.4 - - <0 9.8 1.1 

N9rogen, Notate (NO3) mg& 41122010 - 10 - - - 0.56 - - - - 0.18 0.48 1.8 40.10 <0.10 1.6 <020 42 0.28 
57712010 .0.10 0.23 - <0.10 <0.50 <010 40.10 40.10 40.10 1.8 <10 - 1.3 - 6.7 0.10 
10202010 - - 10.7 _ 40.50 _ _ _ _ 4.1 - - - - 4.7 40.50 
2/172011 <0.10 1.2 10.9 40.10 40.10 40,10 <0.10 12 0.16 2.0 40.10 0.40 0.10 4.10 1.3 1.2 
8/14/2011 40.10 40.10 4.1 40.10 054 40.10 40.10 40.10 <0.10 1.6 <0.10 - - 1.3 1.8 0.7 

Sulfate ($04) mg/L 41122010 - - - - - 68.3 - - - - 11.8 134 6,620 148 191 4,570 13,400 3,040 18.4 

5272010 29.5 18.3 - 136 5340 31.4 392 32.4 1,810 4,310 101 - 3450 - 3,840 123 
10202010 - - 3,170 _ 6,170 - _ - _ 7,690 - - _ _ 3,640 6,200 
2/172011 27.6 8.7 1,240 133 245 30.4 37.7 11.7 346 3,260 312 159 66.8 1,020 767 83.3 
6/142011 39.8 27.6 3,050 166 4,320 39.4 49.5 542 1.750 3,310 381 - - 39,800 4.290 598 

AnUmo0y (Sb) pg/L 41122010 - 5.8 840 - - 410 - - - - <10 81.5 <0 354 10.1 18.3 112 410 10 
52712010 <10 <10 - <10 82 <10 10.4 410 10 <0 410 - 21.8 - 12 <10 
1020/2010 - - .30 _ 4150 _ - _ - 430 - - - - ,30 <30 
2/172011 <0 <30 <30 .30 217 <0 <30 <30 55 <30 <30 <30 751 00.8 184 .30 
8/1412011 450 48.0 48.0 40.0 460 400 48.0 d.0 24.8 <6.0 48.0 - - <800 <80 <6.0 

Arsenio (As) pg/L 4112/2010 150 0.018 0.14 - - <0 - - - - <10 532 <10 23.8 <10 118 530 <50 <0 
52712010 <10 <70 - <0 182 <10 <10 <10 <10 <0 <10 - 47.8 - <10 <0 

10202010 - - 430 _ <150 - - - - <30 - - - - Q0 <30 
2/1712011 430 'e30 <30 <30 184 430 <30 <30 35.0 430 <30 <30 81.0 162 282 430 
6/142011 <0 <0 <10 410 19 <10 <0 410 128 <10 <10 - - 1,570 31.5 <0 
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Table 3.2 
Summary of Cheminai Analyses Results 

20102011 Surface Water Sampling 
Mount Diablo Mercury Mlne 

Contre Costa County, California 

Parameter Unit Data 

Water Qualty Criteria' Sample location 

Freshwater 

Human Health for 
Consult-olio. o. of 

Background Springs My Creek Runoff Mkt-Dunn 
Creek Ponds Surface Water Runoff Downstream 

My Creek 

SW -12 

Dunn Creek 

SW 18 

Pak 

SW-04 

Ore House 

SW -14 

Adit 

SW-15 

Pond 

SW -11 

Weir 

SW -13 SW.O8 

Upper 

SW-08 

Lower 

SW-03 

Middle 

SW -10 

Bradley 

SW-01 

Tapnga 

SW-02 

Plies 

SW-03 

Adk Spry 

SW-05 

Dam Creek 

SW -07 Olga 

Beryllium (Be) pg/L 4/122010 - - - - - <5.0 - - - - 6.O <5.0 <5.0 6.O 6.O 6.O 8.3 <5.0 <5.0 
5272010 <5.0 <5.0 - <5.0 5.2 6.O <5.0 5.0 <5.0 <5.0 <5.0 - 6.O - <S.O <5.0 
101202010 - - <5.0 _ <25 _ _ _ _ <5.0 _ - - - <5.0 <5.0 
2/172011 <5.0 5.0 <5.0 <50 <5.0 <SO <5.0 <5.0 <5.0 <5.0 <5.O 5.0 <5.0 5.0 <5.O <5.0 
6/142011 <5.0 <5.0 <5.0 5.0 <5.0 <5.O <5.0 <5.0 <50 5.0 <5.0 - - 23.9 <SO <5.0 

Boron (B) pg/L 41122010 - _ - - - 2580 - - _ - 228 712 73,500 1,350 72 13,500 2eso 88,700 304 
5272010 941 171 - 761 98,900 071 953 486 6,600 86,800 1,920 - 16000 - 139,000 3,120 

10202010 - - - - - _ - - - - - 
2/17/2011 1,020 <200 68,300 808 2,550 1,000 984 183 2540 76200 4,870 108 606 288 30.000 1,020 
6/142011 1,190 268 183,000 849 65,000 1220 t270 913 8,780 79,000 8,460 - - 4,500 170000 20,000 

Cadmium (Cd) pg/L 4112/2010 0.25 - - _ _ <2.0 - _ _ _ <25 20 20 <20 20 20 <6.0 <2.0 <2.0 
5/27/2010 20 20 - 2.0 2.0 20 2.0 20 2.0 2.0 20 - 20 - 20 <2.0 
10202010 - - <2.0 - 10.5 - - - - 4 _ - - - Q3 <20 
2M7í2011 20 20 20 20 20 20 <2.0 Q,0 <1.0 <20 <2-0 20 .0 20 <20 <2.0 
0/142011 20 20 <10 20 <2.0 <2.0 <2.0 <2.0 <10 20 - - <100 <20 20 

Calabar (Ca) pg/L 4/1212010 - - - - - 23,600 - - _ _ 21,700 18,000 319,000 20,200 16,700 130,000 124,000 449,000 22,100 
5272010 47,100 38,200 - 22,600 357,000 48,300 49,700 41,400 133,000 409500 55,900 - 178,000 - 549,000 52,000 
10202010 - - 250,000 _ 372,000 _ _ _ _ 763,000 _ - _ _ 792,000.0 401,000 
2/172011 47,700 20,000 150, 000 27, 700 23 ,000 48,300 48,000 24,800 43,200 273,000 63,900 51,800 10,900 18,300 207,000 25.800 
6/142011 46500 48 ,400 309,000 36,600 312000 47,100 52800 54,700 114,000 386000 85,800 - - 239,000 614500 113,000 

Chrom0an(Cr) MOIL 4/122010 74 - - _ _ 18 _ _ _ _ 31 53 25 25 12 770 2.790 11 22 
52712010 <5.0 <50 - <5.0 240 <5.0 <55 <5.0 <5.0 19 <5.0 - 309 - 28 <5.0 
10202010 - - <8.0 - 91 - - _ - <5.0 - - - - 6 <5.0 

2/172011 <5.0 623 '5.0 <5.0 150 <,0 <5.0 107 34.8 44.6 '5.0 188 132 364 258 28,6 
BM42011 <10 <10 <10 <10 65.4 <10 <10 <10 <10 53 <10 - - 6900 89.3 <10 

Copper(Cu) pg/L 4/122010 - 1300 - - - 6.9 - - - - 33.8 33 50 16.8 12 235 832 21.6 228 
5272010 <5,0 5.1 - 6.4 101 <5.0 <5,0 <5.0 342 432 <5.0 - 94.3 - 27,6 <5,0 
10202010 - - <5.0 - 665 _ _ _ - 38.8 _ - - - <5.0 <5.0 
2/172011 <5.0 78,5 <5.0 <5.0 38.4 <5.0 <5.0 123 26,0 362 <5,0 156 46.8 55.7 867 34.8 
6/142011 <10 <10 <10 <10 55.1 <10 <10 <10 22 77 <10 - - 1,470 43.3 <10 

Iron (Fe) pg/L 4/12/2010 1000 - - - - 8,840 - - _ - 18,500 22,900 13,400 9,830 2.140 382,000 1,000,000 18,300 13.200 
5272010 <50 2,280 - 087 411.000 70 89.4 732 272 11,100 1,330 - 63,800 - 22,900 855 
10202010 - - <250 - 1,080,000 - - - - 5,350 - - - - 32,300 8,210 
2117/2011 1,040 42,900 4,050 679 73,800 321 304 75,200 12.700 21,700 1,140 118,000 53,900 189,000 233,000 22400 
5142011 <200 <200 5,390 1,190 257,000 595 <200 <200 3,46D 17,300 5.860 - - 3,356000 103,000 1,050 

Lead (Pb) p911. 411212010 25 - - - - <5.0 - _ - - 6.8 8.8 <5.0 <5.0 <5.0 <10 <20 <25 <5.0 
52712010 <5.0 <5.0 - , <5,0 13,4 <5.0 <5.0 <5.0 <5,0 <5.0 <5.0 - 7.8 - <5,0 <5.0 
1020/2010 - - <10 - <50 - - _ - <50 _ - - - <10 <10 

2/172011 <10 13.0 <10 <10 <10 <10 <10 28.7 <10 <10 <10 48.5 <10 18.5 168 <10 

5142011 <10 <10 <10 <10 10.8 <10 <10 <10 <10 <10 <10 - - 84.8 <10 <10 

Magnesium (Mg) I!1/L 41122010 - - - - - 21.700 _ _ _ _ 12,600 25,300 374,000 24,500 13,700 205,1700 414,000 400,000 12300 
5272010 25.700 13,900 - 20,400 567,000 20,800 28,200 19,800 195,000 482,000 38.600 - 150,000 - 048,000 36700 
10120!2010 - - 777,000 _ 715,000 _ - _ - 1,880,000 _ - - - 1,060,000 1,300,000 
27172011 25,800 15,000 203, 000 23, 600 25. 700 26 ,500 27.100 22,600 59,800 377,000 50,700 42.600 8,320 38,500 78,200 19,100 
6/142011 27.800 17,100 450,000 25.100 500,000 27,700 31,800 25.100 185,000 405.000 00,800 - - 786,000 589,000 110,000 

Manganese(Mn) pg/L 41122010 - - 100 - - 00 _ - _ - 388 648 5,030 554 684 6720 13,000 8,350 280 
52712010 <5.0 90 - 194 16000 12 5.8 71 2410 6,950 823 - 3,410 - 6,240 381 
10202010 - - 84 - 24,100 - - _ - 14000 _ - - - 4770 10,400 

2/172011 19.6 1,150 350 151 921 127 14.8 2.030 1.190 5,640 434 2310 282 1,170 2150 694 

5142011 <15 19.4 2150 221 19.500 425 <15 104 3,700 6,630 226 - - 25400 6,900 1,570 
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Table 3-2 
Summary of Chemical Analyses Results 

201O/2011 Surface Water SampOng 
Mount DWI" Mercury Mine 

Contra Costa County, Ca5lnmla 

Parameter Unit Data 

Water Quality Criteria' Sample Location 

Freshwater 

Hinman Health tor 
Conamr Won oL 

Background Springe My Creek Runoff Mkt-Dunn Ponds SuAeae Water Runoff Downstream 

My Creek 

SW-12 

Dunn Creek 

SW-0e 

Park 

SW-04 

Ore House 

SW-14 

Mit 

SW-1S 

Pond 

SW-11 

Welr 

SW-13 SW-08 

Upper 

SW.06 

Lower 

SW-00 

Middle 

SW-10 

Bradley 

SW01 

TaOngsPiles 

SW-02 SW-03 

AdO6pring 

SW-05 

Dunn Creek 

SW-07 Organism 

NNW (NI) pglL 4/122010 52 610 4600 - - 165 - - - - 44.7 1,590 77,600 1,460 1,320 23,900 73,400 8,760 819 
527/2010 c5.0 <5.0 - 557 26,000 <5.0 82 9.5 1&600 76,000 263 - 11,000 - 9,060 345 
10/20/2010 - - 349 - 37,700 - - - - 23,900 - - - - 4,650 635 
2/172011 7.4 62.5 387 524 1,530 <5,0 7.7 154 4,240 11,100 2,420 7,720 539 8,460 5880 315 
6/142011 <5.0 6.0 634 392 29,200 .50 8.1 98 11,700 77,900 279 - - 168,000 12,500 988 

Potes9lam(ig pglL 4/122010 - - - - - 4,120 _ - - - 4,170 4,850 36,000 3,860 1,850 8,690 2,730 43,500 3,720 
5272010 717 1,600 - 2.080 53,300 808 898 1,555 10000 47,000 2,12D - 14,500 - 68,300 3,140 
10202010 - - 117,000 - 68,300 - _ - - 154,030 - - _ _ 85.300 73,200 
92172011 1,030 8,530 43,400 2.320 8,070 827 985 11,400 8,690 43,300 4,850 14,800 8,120 6,990 18,500 7,83D 

61142011 <15090 <10,030 95,700 <10,900 32,600 <t0,0W .10,000 <10,090 11,600 41.200 <10,030 - _ Q0,090 79,700 10,300 

Selenium (Se) pg8. 4/122010 5.0 170 4200 - - C0 _ _ - - <20 <20 <20 <20 20 <20 <80 <20 <20 
5/272010 <20 CO - <20 <40 <20 <?D <20 c20 e20 <20 - c20 - <20 <20 
10202010 - - <30 - <150 - - - - <W - - - - <30 C0 
2/172011 400 <30 <30 <W <30 <30 <30 CO C+0 <30 ß0 <SD <20 CO <30 <30 
0142011 <10 <10 <10 <10 <10 <10 .10 <10 <10 .10 <10 - - <100 <10 <10 

Mon (31) pglL 4/122010 - - - - - 11,600 - - - 26,390 24,330 13,100 13,530 4,120 20,000 37,390 11,600 19,900 
5272010 7,630 8,130 - 15,100 38,600 7,790 7,720 6,620 25,700 16,500 7560 - 13,600 - 12800 5,530 

10202010 - - 16,400 - 48,200 - - - - 19530 - - - - 12.000 7,660 
2/172011 8,290 49590 12.100 18,400 21,400 7,680 7520 71500 18,700 10,600 8,120 60,800 24,000 24,200 52,700 28.200 
61142011 9,030 8,660 30,600 16,190 42,800 9,570 8,040 8,930 23,700 19,590 5,560 - - 81,100 28,400 8,010 

Sliver 01e) pg/L 4/122010 - - - - - <6.0 - - - - c5.0 <5.0 c5.0 <5.0 6,0 6.0 <15 <5.0 <5.0 

5/272010 <5.0 á.0 - <5.0 <5.0 <5.0 6.0 <5.0 <5.0 <5.0 6.0 - 6,0 - <5.0 <5.0 
10202010 - - <5.0 - 0,5 _ - _ _ c25 - - - - t25 <5.0 

3172011 c5,0 6.0 6,0 b.0 6,0 <5.0 c5.0 <50 <5.0 <5.0 $.0 <5.0 r5,o <5.0 e5.0 <50 
6/142011 <5.0 <10 C.0 6.0 <5.0 <5,0 <5.0 <50 6.0 <5.0 <80 - _ 104 <5.0 <5.0 

Sodium (Na) pg/L 4/12/20/0 - _ - - - 37,600 - - - - 8,110 11,400 969,900 18,200 1,670 186000 34,600 1,190,000 8,320 
527/2010 17,400 10,700 - 20,800 1,290,000 18,090 18200 18,100 134,000 1,260,000 37,330 - 251,000 - 1,760,000 56,000 
1012Dr2010 - - 3,100,000 - 1,120,000 - - _ - 4,079000 - - - - 5,220,060 2,960,090 
2/1712011 18,800 7,150 951,000 22,100 36,000 18,700 18,300 9,120 44,700 1,040,000 78,600 9,630 9300 8,280 212000 23,000 
8/142011 22030 19700 2,380,000 27,100 888,060 22,200 23,600 24,990 136,000 833,000 85,100 - - 58A00 1,860,000 217,000 

Themum (TI) pg/L 4/122010 - 0.24 0.47 - - <20 _ - _ - CO e20 <20 CO <20 <20 a60 <20 <20 

5127/2010 0,0 <20 - <20 <20 <20 10 <20 <20 <20 <20 - C0 - C0 C0 
10202010 - - <30 _ <150 - _ - - <150 - - - - CD G?WO 
2/172011 <30 <30 <30 <30 C0 <30 <30 <30 <30 <30 <30 <30 c30 <30 c90 <30 

5/142011 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 .10 - - e600 <10 <10 

Zino (Ln) pg/L 4/19/2010 120 7400 26000 - - <10 - - - - 48.7 791 335 52.1 282 846 2,160 205 398 
5272010 c10 196 - 13.8 1,160 .10 <10 c10 245 388 c10 - 276 - 180 <10 
10202010 - - c10 - 1,440 - - - - 682 - - - - 60.8 <10 

92172011 <10 128 <10 15.4 87.5 <10 <10 221 122 307 25,1 293 398 198 408 69.8 
8/142011 <20 c20 <20 e20 975 <20 <20 <20 285 499 <20 - - 4,840 489 QO 

Note= 
flee ford i nalcefes raise b above fia sector quaNy<Melia for Man= health for ran np6on or letters enyerfr n'or brwentmn onN 

Bald and fora his verse ß above the eater gasfly mñeVla for frasheafer. 
eOumgram per Her, pmhofam v mimomhos per centimeter. 

eu v standard rats NRl v nepabmatio tabhtity unit 
Ig1L c nmmg,nm periSer. 

mg/L v Wag= perNar. 
a Vales remnant 01a baser of the mbar quality abode available from CRWQCB (2085) end USEPA (2009). 

b Value from CRWQCB -San Francisco Bay wrier quality anode formeoryl mercury ln freshwater (CRWOC8, 20089). Values were notava6abb from CRWQCB (20085) and USEPA (209). 
Rename: ea: 
CRWOCB. 2008a. Screening for Environmental Concerns at Sites with Contaminated Sol and Groundwater. Interim Flout May. 

CRWQCB. 2008b. Central Why Regional Water Quality Control Board, A ComplaOan of Water ounity Goals. Juin. 

USEPA. 2009. National Recommended Water Qualty Grlerte. Office of Water. Office of Saknee and Technology. 
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Table 3-3 
Monitoring Well Construction Details 

Mount Diablo Mercury Mine 
Contra Costa County, California 

Well 
Construction 

Date 
Development 

Date 

Survey Data' Construction Details2 

Northing Easting 
Top of Casing 

Elevation 
Total 
Depth 

Screen 
Interval 

Top of 
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 Source Group, Inc. 



Table 3-4 
Summary of Chemical Analyses Results -Monitoring Well Sampling 

Mt. Diablo Mercury Mine 
Contra Costa County, California 

Well ID 

Water Quality Criterlaa 

ADIT -1 DMEA -1 
Freshwater 

Human Health for 
Consumption of 

Water + 

Organism 
Organism 

Only 

Mercury_total (Hg) ugA 6/15/2011 0.91 0.05 0.051 22.7 <0.20 

7/21/2011 7.4 <0.20 

Mercury_DIssolved (Hg) ugA 6/15/2011 0.77 0.05 0.051 <0.20 <0.20 

7/21/2011 <0.20 <0.20 

Methyl Mercury ng/I 6/15/2011 3" 0.3 mg/kg 0.3 mg/kg 0.35 <0.05 

7/21/2011 (fish tissue) (fish tissue) 0.70 <0.05 

pH su 6/15/2011 6.5 - 9.0 5.0 - 9.0 -- 5.47 4.63 

7/21/2011 6.19 6.74 

Alkalinity, Bicarbonate mgA 6/15/2011 - - -- <5.0 <5.0 

7/21/2011 64.0 776 

Alkalinity, Carbonate (CO3) mgA 6/15/2011 - - - <5.0 <5.0 

7/21/2011 <5.0 <5.0 

Alkalinity, Total as CaCO3 mg/I 6/15/2011 20 - - <5.0 <5.0 

7/21/2011 64.0 776 

Fluoride mgA 6/15/2011 - - - 1.4 0.81 

7/21/2011 0.76 0.76 

Dissolved Organic Carbon mgA 6/15/2011 - - -- 2.6 1.4 

7/21/2011 2.4 1.4 

Specific Conductivity umhos/cm 6/15/2011 - - -- 11,600 13,500 

7/21/2011 13,500 13,600 

Solids, Total Dissolved (TDS) mg/I 6/15/2011 250 - -- 12,600 9,960 

7/21/2011 12,700 6,320 

Turbidity NTU 6/15 /2011 - - - 108 36.4 

7/21/2011 95.5 76.5 

Hardness, Total as CaCO3 mgA 6/15/2011 - -- -- 3,000 1,550 

7/21/2011 2,950 1,930 

Silica, Dissolved (S1O2) mgA 6/15/2011 - - -- 237 11 

7/21/2011 13.0 39.1 

Chloride (CI) mg/I 6/15/2011 230 - -- 1,530 2,130 

7/21/2011 912 2,920 

Bromide (Br) mg/I 6/15/2011 - - -- 2.4 7.5 

7/21/2011 3.3 10 

Nitrogen, Nitrate (NO3) mgA 6/15/2011 - 10 - <0.50 <0.50 

7/21/2011 <0.50 <0.50 

Sulfate (SO4) mgA 6/15/2011 - - -- 6,990 7,490 

7/21/2011 7,920 1,620 

Antimony (Sb) ugA 6/15/2011 - 5.6 640 206 <12 

7/21/2011 <30 <16 

Arsenic (As) ugA 6/15/2011 150 0.018 0.14 1,720 1,570 

7/21/2011 1,440 416 

Dissolved Arsenic (As) ugA 6/15/2011 150 0.018 0.14 457 387 

7/21/2011 312 29.2 

Beryllium (Be) ugA 6/15/2011 - - - <25 <10 

7/21/2011 <25 <15 

Boron (B) ugA 6/15/2011 - - -- 89,000 143,000 

7/21/2011 99,200 169,000 

Cadmium (Cd) ugA 6/15/2011 0.25 - - <40 <100 

7/21 /2011 <10 33.7 1 

Page 1 of 2 The Source Group, Inc. 



Table 3-4 
Summary of Chemical Analyses Results -Monitoring Well Sampling 

Mt. Diablo Mercury Mine 
Contra Costa County, California 

Well ID 

Water Quality Criteriaa 

ADIT -1 DMEA -1 
Freshwater 

Human Health for 
Consumption of 

Water + 
Organism 

Organism 
Only 

Calcium (Ca) ugh 6/15/2011 - - - 385,000 180,000 

7/21/2011 380,000 141,000 

Chromium (Cr) ugh 6/15/2011 74 - - 619 611 

7/21/2011 139 149 

Copper (Cu) ugh 6/15/2011 - 1300 -- <50 <100 

7/21/2011 <100 <30 

Iron (Fe) ugh 6/15/2011 1000 - - 2,000,000 1,990,000 

7/21/2011 1,780,000 265,000 

Lead (Pb) ugh 6/15/2011 2.5 - -- <50 40.7 

7/21/2011 <50 30.4 

Magnesium (Mg) ugh 6/15/2011 - - - 496,000 267,000 

7/21/2011 487,000 196,000 

Menganese (Mn) ugh 6/15/2011 - - 100 17,000 18,200 

7/21/2011 15,700 2,940 

Nickel (NI) ugh 6/15/2011 52 610 4600 33,000 31,300 

7/21/2011 23,600 9,640 

Potassium (K) ugh 6/15/2011 - - - <50,000 44,300 

7/21/2011 50,800 89,200 

Selenium (Se) ugh 6/15/2011 5.0 170 4200 <50 <100 

7/21/2011 <50 <30 

Silicon (SI) ugh 6/15/2011 - - - 5,690 5,150 

7/21/2011 6,100 6,090 

Silver (Ag) ugh 6/15/2011 - - -- <100 <250 

7/21/2011 <130 <15 

Sodium (Na) ugh 6/15/2011 - - - 677,000 662,000 

7/21/2011 814,000 2,170,000 

Thallium (TI) ugh 6/15/2011 - 0.24 0.47 <50 <20 

7/21/2011 <50 <30 

Zinc (Zn) ugh 6/15/2011 120 7400 26000 680 1430 

7/21/2011 447 303 

Notes: 

Values represent the lesser of the water quality criteria available from CRWQCB (2008b) and USEPA (2009). 

b Value from .CRWQCB - San Frencisco Bay water quality criteria for methyl mercury in freshwater (CRWQCB, 2008a). 
Values were not available from CRWQCB (2008b) and USEPA (2009). 

pmho /cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 

pg/L = microgram per Titer. 

su = standard units 

ng /L = nanogram per liter. 

mg/L = milligram per liter. 

References: 

CRWQCB. 2008a. Screening for Environmental Concerns at Sites with Contaminated Soll and Groundwater. Interim Final. May. 

CRWQCB. 2008b. Central Valley Regional Water Quality Control Board, A Compilation of Water Quality Goals. July. 

USEPA. 2009. National Recommended Water Quality Criteria. Office of Water. Office of Science and Technology. 
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APPENDIX A 

LABORATORY ANALYTICAL REPORTS 

(PROVIDED IN ELECTRONIC FORMAT) 



APPENDIX B 

BORING/WELL LOGS 



BORING/WELL ID: 

ADIT -1 
SGITHE 

SOURCE GROUP, INC. environmental 

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: 5/5/11 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' 
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Color change to dark grey. 
Cement 
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Dark grey, mudstone mixd with large chunks of silica carbonate. 

Grey mudatone with pieces of silica carbonate.4 

No silica carbonate. 
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BORING/WELL ID: 

ADIT -1 
SfITHE 

SOURCE GROUP, iNC. environmental 

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: 5/5/11 FINISH DATE: 5/8/11 

FIRST WATER (BGS): 65' STABILIZED WATER LEVEL: 65' 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 85' BORING DIAMETER/DEPTH: 8" - 85' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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Some sheared pieces of serpeninite In mudstone matrix. 

Harder mudstone, possibly sheared. 100 
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Rubble -muddy matrix with lerge cables composed of serpeninite, mudstone, coarse grained 
send, large pieces of serpeninite with evidence of metacinnabar, wet. 

Sepeninite rock, somewhat broken up with mud. 
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BORINGIWELL ID: 

ADIT -1 
SGITHE 

SOURCE GROUP, INC. environmental 

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: 5/5/11 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' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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BORING/WELL ID: 

DMEA -1 
SgITHE 

SOURCE GROUP, INC. environmental 

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 Lon year 

SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE/ (TIME): 5/2/11 14:15 FINISH DATE/ TIME 5/5/11 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: 8" - 275' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size /plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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Sitstone with sand with gravel, (15,65,5,15), reddish brown, dry, low plasticity, low to moderate 
permeability, angular to subangular gravel, highly weathered mudstone. 
Lesser clay content, more sand (0,50,35,15). 

100 
2 

100 
4 

Cement 
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Slight moisture increase in gravel (0,50,15,55), increase in gravel size to 2" diameter, 
subangular gravel pieces. 

Color change to greenish grey, increase in clay and silt, decrease of gravel and sand d 
(20,60,5,15). 

Reddish brown mottling, decrease in gravel and increase in Clay. (25,60,5,10), decrease in 

gravel size, subrounded. 

Greenish gray mottling. 

Dacrease In gravel size. 
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BORINGIWELL ID: 

DMEA -1 

THE 

SOURCE SOURCE GROUP, INC. environmental 

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 

SAMPUNG METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE/ (TIME): 5/2/11 14:15 FINISH DATE/ TIME: 5/5/11 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: 8" - 275' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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Looser, less consolidated, dry, color change to greyish brown. 
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Cement 100, 46 

Slight increase in clay, color change to grey. 

Increase in sand and gravel in thin layers with moisture. 

Dry, no sand/gravel, decrease in clay content. 

Dry, no sand, remains grey mudstone. 
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SG' THE 

SOURCE GROUP, INC. 

BORING/WELL ID: 

DMEA -1 environmental 

PROJECT NAME AND ADDRESS: Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA Project No.: 01- SUN -055 

BORING LOCATION (AT SITE): Logged By: Kristen Tidwell 

CONTRACTOR AND EQUIPMENT: Boart Longyear 

SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE! (TIME): 512/11 14:15 FINISH DATE/ TIME: 5/5/11 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: 8" - 275' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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Interbedded with mudstone, moist. 
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Mudstone as before. 
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BORING/WELL.ID: 

DMEA -1 
SGITHE 

SOURCE GROUP, INC. environmental 

PROJECT NAME AND ADDRESS: Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA Project No.: 01- SUN -055 

BORING LOCATION (AT SITE): Logged By: Kristen Tidwell 

CONTRACTOR AND EQUIPMENT: Boart Longyear . 

SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE/ (TIME): 5/2/11 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' 
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LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 
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BORING/WELL ID: 

DMEA -1 SfI THE 

SOURCE GROUP, INC. environmental 

PROJECT NAME AND ADDRESS: Mt. Diablo Mine, 2430 Morgan Territory Road, Clayton, CA Project No.: 01- SUN -055 

BORING LOCATION (AT SITE): Logged By: Kristen Tidwell 

CONTRACTOR AND EQUIPMENT: Boart Longyear 

SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE/ (TIME): 5/2/11 14:15 FINISH DATE/ TIME 5/5/11 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: 8" - 275' 

1- 

m 
m t 
r 

m 
5 
Q 

ú) 

Z. 
> 

= 
A 

á 

, a 
F 
Ñ 

LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size/plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 

c 0 

ú 

gv 
100 

160 Mudstone as before. 
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4A 

100 
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100 164 
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Color change to brownish grey. 

Color change to grey. 

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

Silica carbonate, white /grey with green mineralization. 

Same as above. 
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BORING/WELL D 

DMEA-1 
T 
$$E GROUP, environmental 

PROJECT NAME AND ADDRESS: Mt. 2430 Morgan Territory Road, Cla %c Project Na@ªu4S 
BORING LOCATION (A T SITE): Logged By: Us m Tidwell 

CONTRACTOR AND EQUIPMENT: Boart Longyear 

SAMPLING METHOD: Core Barrel OmTO mNG DEVICE: N/A 

START DATE/ (TI ME): 52ra1 14:15 FINISH DATE/ TIME 5/5A1 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 25' BORING oAMETER/DEPTH:8"-pe 
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UTHOLOGIC OGC s m ON 
(classification, moisture, grain size/plasticity, öé 

LP PERCENTAGES S ARE E APPROXIMATE o i UNLESS s OTHERWISE H ps s STATED 
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,æ 
220 

Bentonite 

,æ 222 

100 
24 

m6« ,æ 
226 

,æ 228 
Medium to coarse sandsto ne. 

100 
20 

232 Silica an ##m # 190', m d M at 233-24V. 

Soft d,Ñagk 240-244'. 
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100 
236 

,e 2m 
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%»G «7 



BORING/WELL ID: 

DMEA -1 
SGITHE 

SOURCE GROUP, he. etwironmental 

PROJECT NAME AND ADDRESS: ML Diablo Mine, 2430 Morgan Territory Road, Clayton, CA Project No.: 01- SUN -055 

BORING LOCATION (AT SITE): Logged By: Krlstene Tidwell 

CONTRACTOR AND EQUIPMENT: Boart Longyear 

SAMPLING METHOD: Core Barrel MONITORING DEVICE: N/A 

START DATE/ (TIME): 5/2/11 14:15 FINISH DATE/ TIME 5/5/11 

FIRST WATER (BGS): STABILIZED WATER LEVEL: 

SURFACE ELEVATION: CASING TOP ELEVATION: 

TOTAL BORING DEPTH(S): 275' BORING DIAMETER/DEPTH: 8" - 275' 

m Fg 
$ J 
N 

To 

m ç 
° Ti 
É 

Z, 
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t 
Q. 
m 

c3 

.c a 
E 
6 

LITHOLOGIC DESCRIPTION 
(classification, color, moisture, density, grain size /plasticity, other) 

ALL PERCENTAGES ARE APPROXIMATE UNLESS OTHERWISE STATED 

c 
0 t 
c 
o 
._ 'iä d 

14 :30 240 Dark grey, very weak at 240 -246'. 

Lost all curculation at 243'. 

247 -266' total 9' recovery. 

Grey mud, sand gravel poorly sorted, appears very disturbed, perhaps cave in. 

Gravel pieces and cobbles, rounded to angular, consisting of mudstone and some silica 
carbonate. 
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266 Fractured silica carbonate, hard. 

Less fractured. 
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272 

100 274 

Bottom of Boring 276 feet 
276 

278 
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APPENDIX C 

FIELD DATA SHEETS 



PROJECT NAME: 

PROJECT NO.: 

TASK NO.: 

WELL ID: 

PURGE DATE: 

SAMPLE TIME: 

SAMPLE DATE: 

Z. 
1Pt1(( 

PERSONNEL: DeckaixtEtz L k,Q (.I 

PURGE LOG: 

Groundwater Monitoring Well 
Field Sampling Form 

SGI "" 
SOtIßCE GR00P. INC. 

(circle) 

(check units!) 

INITIAL DTW (ft): 

DEPTH TO BOTTOM (ft): 

WELL DIAM. (in): 

3 VOLUMES (gals): 
11'3'0 064 (1.25"); 11'3.0 1612'). 11'3'0 25 (2.5 "). 

h'3'0.38 (3 ");11'3'0.6514 "1:11'3'1 5 (5') 

/2.6s- 

DTW 
Time 

(24 hr) 
No. 

Gallons 
pH 

EC 
( ) 

Temp. 
( ,) 

Disolved 
Oxygen i, 

REDOX Color Turbidity Other Observations 

, l L)3 0 'D 't ) - ( S-7 S ,7? y / S eyez1 --/I-_5 C(2-e" tiZ- / 
005 , .5 lie. 

5, 14t 

3 
/-,,,23, 

-93, if() 
6Pl 

p, 
O. 9 

I ( 1 

16, 7'3'i (,3Y,5 
- l 2,$)1 L 

I 2_ Ni it ( z 
I U--S Oli Y3 D .I - li c i e-j-)6, yv, y _.2-) 

Total Gallons Purged: 

Purging 
Method 

2" 
Submersibl 

e Pump 

WELL SAMPLING: 

// 
DTW at Time of Sampling: 7 1 I lo 

2" 
Submersibl 

e Pump 

Sampling 
Method 

SAMPLE ID: 

QA/QC SAMPLING: 

l 

12 Voll Peristaltic 
Pump Pump 

12 Voll Peristaltic 
Pump Pump 

Bailer 

Bailer 

WAS QA /QC SAMPLE COLLECTED AFTER THIS WELL? YES /(NO 

IF SO, SAMPLE ID: TYPE: Rinsate Blank Duplicate Field Blank 

PROPER DECON: Yes No 

EQUIPMENT CALIBRATED: Yes J No DRIFT: Yes No 

Ilf YES. continent below) 

COMMENTS: 

,. unpinul tuna nahual allenir..iUnn ds ris Sums km, Inc. 



PROJECT NAME: 

PROJECT NO.: 

TASK NO.: 

WELL ID: 

PURGE DATE: 

SAMPLE TIME: 

SAMPLE DATE: 

4=- 
7j Z g/1( 

Groundwater Monitoring Well 
Field Sampling Form 

SG' rrn 
..I SeuRCE Geeup. (NC. 

PERSONNEL: D s4 keiruz tf tc--ci,* 
(circle) 

PURGE LOG: 

1 ( a(.Lf' It 

INITIAL DTW (ft): 

DEPTH TO BOTTOM (ft): 

WELL DIAM. (in): 

3 VOLUMES (gals): 
11'3'0.o64 (1.25 "): h'3'016 (2 "). h'3'026 (2.51: 

h'á03813 "). h"3'0,65 (4'). h'3'1 516) 

(check units» 

DTW 
Timo 

(24 hr) 
No. 

Gallons 
Pl 

4 
EC Temp. 

Disolved 
Oxygen 

( ) 

REDOR Color Turbidity Other Observations 

0 ' ,l i 1 C)` 71.0 cfltiß G ( e i oz »RIME M7/12g'u Eli': MI 2 IM« 31MII c orMENPRII 

Total Gallons Purged: , 3 
Purging 
Method 

2" 
SubmersibJ 

e Pum' 
12 Volt Peristaltic 
Pump Pump 

WELL SAMPLING: 

DTW at Time of Sampling: tl 3 
-2., 1 

Submersibl± 
e Pump 

SAMPLE ID: pH - - t 

QA/QC SAMPLING: 

WAS QA/QC SAMPLE COLLECTED AFTER THIS WELL? 

IF SO, SAMPLE ID: 

PROPER DECON: Yes ( No 

Sampling 
Method 

12 Voll Peristaltic 
Pump Pump 

EQUIPMENT CALIBRATED: Yes No 

COMMENTS: 

/_ -- --h- \U,\\3 
`'AC_G 

Bailer 

Bailer 

YES ! NO 

TYPE: Rinsate Blank Duplicate Field Blank 

DRIFT: Yes No 

(If YES. comment below) 

S8111141119 11111)1 natsr.N altovnr,dun> xls TIN Source Cree, lec. 



Sampling 

JOB NAME: 

TSG JOB NO.: 

TASK NO.: 

PERSONNEL: 

WELL ID 

PURGE DATE 

SAMPLE TIME 

SAMPLE DATE 

GROUNDWATER MONITORING WELL 
FIELD SAMPLING FORM 

INITIAL DTW (ft) 7 1. ( Z 
DEPTH TO BOTTOM (ft) O. CSs 

WELL DIAM. (in) 

3 VOLUMES (gals) 
h13`0.064 (1.25'l h`á`0.16 (21; h "3 "0.26 (2.5 "): h"á`0.65 (41 

FINAL DTW (ft) 
(check units!) 

DTW Time 24 hr) No. Gallons pH EC ( Temp 0 FL () OX Redox ( ) DO ( ) Turbidity Color Other Observations 

wiramswwwwwwzinwa tram - ao «mtd o1NM - MINMIA ermar ani 
1, MEINEICIMIL z;,irMrnN1111111111IV IIM III 

Totalizer End 

Totalizer Start 

Total Gallons 

Purging 
Method 

Sampling 
Method 

12 Volt Pump Peristaltic Pump Bailer 

12 Volt Pump Peristaltic Pump Bailer 

WAS QAIQC SAMPLE COLLECTED AFTER THIS WELL? YES / NO 
IF SO: 

Sample ID 

COMMENTS 

Type Rinsate Blank 

Duplicate 

Field Blank 

THE MICE QN/R,INC. 



Sampling 

JOB NAME: 

TSG JOB NO.: 

TASK NO.: 

PERSONNEL- 

WELL ID 

PURGE DATE 

SAMPLE TIME 

SAMPLE DATE 

GROUNDWATER MONITORING WELL 
FIELD SAMPLING FORM 

INITIAL DIW (ft) 

DEPTH TO BOTTOM (ft) 

WELL DAM. (in) 

(cheCk und51 

3 VOLUMES (gals) 
h30 064 (1 25'). h'3'0 15 (2") h'3'0 26 12 5"1 h'3'0 65 14"S 

FINAL DTW (ft) 

DTW Time (24 hr) No. Gallons pH EC ( ) Temp (4) FL ( ) OX Redos ( DO ( ) Turbidity Color Other Observations 

Totalizer End 

Totalizer Start 

Total Gallons 

Purging 
Method 

Sampling 
Method 

2' 
Suomerslbte 

PumO 
12 Volt Pumo PerislalliC Pump Bailer 

2" 

Submersible 12 Volt Pump Peristaltic Pump Bailer 
Pump 

WAS OAIOC SAMPLE COLLECTED AFTER THIS WELL? YES / NO 

IF SO: 

Sample ID 

COMMENTS 

Type Rinsate Blank 

Duplicate 

Field Blank 

TIE WINCE IMP. MC. 



APPENDIX D 

SURVEYORS REPORTS 



 

Virgil Chavez Land Surveying 
721 holuntne Street 
Vallejo. California 94590 
(707) 553-2476 Fax (707) 553 -8698 

Kristene Tidwell 
The Source Group, Inc. 
3451 -C Vincent Road 
Pleasant Hill, Ca 94523 

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

Dear Kristene: 

April 15, 2011 
Project No.: 3096 -03 

This is to confirm that we have proceeded at your request to locate several points at the 

above referenced location. The survey was completed on April 7, 2011. The benchmark 
for this survey is known as PID AA3809, stamped PT 25 LS 5672 1990, located 0.15 Mi. 

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 III (NAD83). Benchmark Elev. = 781.00 feet (NAVD 88). 

Latitude Longitude Northing Casting Elev. Desc. 

37.9011277 -121.8775226 2153508.40 6164223.50 ADIT2 

37.9009353 -121.8768552 2153435.49 6164415.00 - -- ADIT3 
37.9019500 -121.8781100 2153810.28 6164058.44 900.22 DMEA2 

37.9017800 -121.8779500 2153747.70 6164103.68 --- DMEA3 

37.9017669 -121.8779376 2153742.87 6164107.19 875.72 6' 0/S 

37.9017153 -121.8790697 2153728.89 6163780.32 - -- BLDG COR 

37.9017675 -121.8790905 2153748.00 6163774.57 BLDG COR 

37.9016821 -121.8792007 2153717.38 6163742.33 BLDG COR 

r ., ,~r. l.. , 4 `' r C ' . tt,.. /C,a.,., .1 ..,.. 
, 

?1u.532w t;'3t!Zl 
. 

, IV/ -..Y../ 

Sincerely, 

Virgil D. Chavez, PLS 6323 



Virgil Chavez Land Surveying 
721 Tuolumne Streel 
Vallejo. California 94590 
(707) 553 -2476 Fax (707) 553 -8698 

Kristene Tidwell 
The Source Group, Inc. 
3451 -C Vincent Road 
Pleasant Hill, Ca 94523 

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

Dear Kristene: 

June 21, 2011 
Project No.: 3096 -03 

IHN 2 7 Al. 

This is to confirm that we have proceeded at 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 PID AA3809, stamped PT 25 LS 5672 1990, located 
0.15 Mi. 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 III (NAD83). Benchmark Elev. = 781.00 feet (NAVD 88). 

Latitude Longitude Northing Easting Elev. Desc. 

872.75 GRD ADIT -1 
37.9013809 -121.8780037 2153602.60 6164086.06 875.70 TOC ADIT -1 

900.57 GRD DMEA -1 
37.9019338 -121.8780972 2153804.33 6164062.04 902.98 TOC DMEA -1 

Sincerely, 

Virgil D. Chavez, ALS 6323 



APPENDIX E 

WASTE MANIFESTS 



-pita) typewriter. 
R13*59fi71 SG PPW 3/3/2011 

Form Approved. OMB No. 2050-0039 

UNIFORM HAZARDOUS 
1.Oen color ID Number 2. Page 1 of 3. Eons Response Phone 4. Manifest 7ruo dng Number 

WASTE MANIFEST i 1. (8 `483 -3718 003990850 FLE 
5.9 rNamoeairis 

Mime 
Generators Site Address Of different than matting address) 

F2430 Moron nftary Road SAME 
Clayton. CA 04517 

Generators Phone: 
1926)944.2858 I 

B.Try¡tsD nyNEpraitart 
o Ina 

U.S. EPA ID Number 
441551ááifl9 t f 41A00 9322 50 

7. Transporter 2 Company Name 1 U.S. ER4IDTununer 

I 
8. 

x 
N Site Mdt as U.S. EPA ID Number 

D s t WW pW114 GA> + 72 T+ 2500 Woe toItattt Road 
Buttomlrilow. CA 93206 

FacbItla Phone: (6611762 -# 200 
ge. Sb. U.S. DOT Description (Including Proper SNppkg Nome, Hazard Class, ID Number, 10. Containers 11. Total 92. Unit 13. Waste Codes 
HM and Packing Group (11 any)) No. Type awn* WtAkil. 

I. NON ;RA HAZARDOUS WAVE, SOLID. (METALS) 61.1 

e Id &'l )5Y 
f 2. 

0 

3. 

4. 

J 

94. Special Handling Instructions and Adr9goratl Information 

t CFIS02`. ?Etk 

15. GENERATOWS!OFFEROR'S CER 1FICATION: I hereby dedOre that the contents of this consignment are hilly and accurately described above by the proper shipping name, and are Mauled, packaged, 

marked and labeled/placarded, and ara In all respects In proper sondftbn for transport seconding to applicable International and national goverrnnental regulations. If export shipment and I am the Pdnrary 

Exporter, I certify that the contents of Ors consignment conform to the tens of the attached EPAAcknowbidgment of Consent 

I certify thal the waste mlNmizetlon statement identified In 40 CFR 282.21(a) (if I ern e large quantity generator) or (b) (t I am a small .,,:, My generator) Is true. 

L L /L y ,. 
6.Intematone Shipments I Import to U.S. Export from U,S. Port ofenby /edt 

Transporter signature (for exports only): Date leaving U.S.: 

17. TratraporterAdcawledgnent d Reedit of Materials 

Tran 1 PrIntedflyped game /J Slgnstu 

I1Moonth 

Day 

Hi. 
o. T ill 2 Pr T. r Name 6 (Qt1 

g/ ) r /- 
I Slgnatra u L 

,A1,,,,44-- 
M nth I ay I Yean 

9 I I I I 

18. Discrepancy 

18a. Discrepancy Indication Space Quantty Type Residue Portal Refection II Full Refection 

Meatiest Reference Number. 

lab. Alternate Facility (or Generator) U.S. E,PA ID Number 

V 
et 

Facility's Phone: 

0 18e.Sigrreture of dtemetePeaky(orGenerator) Month Day Year 

z I I 

ÿ18. Hazardous Waste Raped Management Method Codes (1.e.. codes far hazardous waste tratu , disposal, and recycfng systems) 

ILIJ 

1 H132 
2. 3. 4. 

20. Deatgnefed Fealty Owner or Operator. Certification of receipt of hazardous materials covered by the manifest except as not in Item 18a 

,a, i% / Printliyp ui N) Signature 

/ L4 (mot Q IV i I t c ]] 
/ /ova .Td h I Z `i l [ J 

Please print or type. (Form designad for use on elite (12 

EPA Form 8700 -22 (Rev. 3-05) Previous editions are obsofele. DESIGI(AÉD FACILITY TO DESTINATION STATE (IF REQUIRED) 

Gasen Newby" hoe, tha opprqpneta parmrtk for and win owl* that wwi ter ens g gnarr+tt o3 aMppM1g 



OVA, V81 
SCPPW3 

I RDERNO._ ff_ 
DOCUMENT NO. 405140 STRAIGHT BILL OF LADING / 
TRANSPORTER 1 

0Holton Endr lSimianInc 
VEHICLE ID # V 

(1$1)79245000 
EPA ID # TRANS.1 PHONE 

TRANSPORTER 2 VEHICLE ID # 

EPA ID # TRANS. 2 PHONE 

MAD038322200 

DESIGNATED FACILITY 
Chen NarbasSan Jose LID 

SHIPPER 
Rimer Mount MI* MsrouyMIts 

FACILITY EPA ID # 
CAD OS94ß43t0 k 

SHIPPER EPA ID # 
NORREQUIRED 

ADDRESS _ 

IOU Bong Road , AN0 No anTirto ry Rood 

CITY STATE . ZIP 
SUSS 

CITY STATE Z a 
CONTAINERS 

NO. & SIZE HM DESCRIPTION OF MATERIALS 
TOTAL 

QUANTITY 
UNIT 

WTNOL OL 

A. NOM HIWIImOU%, NON D.O.T. RUNIUDED, WATER) 

©Jo o 
B. 

C. 

D. 

E. 

F. 

G. 

H. 

SPECIAL HANDLING INSTRUCTIONS mew 6110E /t100)41$471,/ 
A.04024&48 

NEIRiRATalI PonnwMowtiDYdn Notent MN 

At ZTv7 

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 Department of Transportation. 

PRINT.!' 
SHIPPER i i 

- 
A42. 

1 

Q_ (( 
SIG -.f, - - 

DATE 
Z4/0/ I ; PRINT 

TRANSPORTER 1 
¿ 

it f L7y1 ::: PRINT 
TRANSPORTER 2 

DATE 

RECEIV ED BYI e' dabla5e-- 
SIGNIl/ j 

CHI 107 f 



Sits Address: SAME 

SC PPiAI 3A1finittRDER NO. _.DZIONar- 
DOCUMENT NO. 4 65567 STRAIGHT BILL OF LADING 

TRANSPORTER 1 
Otean Harbors Envimmnental Setrioaa Ine VEHICLE ID # 

EPA ID # 
BAD 088322260 

TRANS. 1 PHONE 

TRANSPORTER 2 VEHICLE ID # 

EPA ID it TRANS. 2 PHONE 

7768 
(7a1I7926000 

DESIGNATED FACILITY 
Clean Harbors San Joao [LC 

SHIPPER 
Fanner Mount Diablo M.rotuy Min. 

FACILITY EPA ID # 
CAD0594943i0 

SHIPPER EPA ID # 
NONREQUIRED 

ADDRESS 
Road AlfigfrorgenTioritory Road 

CITY STATE ZIP 
San Jose CA 8Qiss 

CITY STATE Zip 
Chilton CA 

CONTAINERS 
NO. & SIZE TYPE HM DESCRIPTION OF MATERIALS 

TOTAL 
QUANTITY 

UNIT 
WTNOL 

/ 
/ 

A. NON HA/AMOK NON D.03. REGULATED, (PURGE WATER) 
3733 33 

f B. 

C. 

D. 

E. 

F. 

G. 

H. 

SPECIAL HANDLING INSTRUCTIONS EINENNEN0y pH0NE a; 000)4000714 NENENNTeli Former pima mow mumeyNb 
ACHà024S49 

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 Department of Transportation. 

SHIPPER 
PRINT 

f-- l 2 ( 
/ SIG DA 

Inv -- 1 

/¡ DATE 
TRANSPORTER 1 

PRINT , j SIG ,/Z 

¿ 

TRANSPORTER 2 
PRINT SIGN 

RECEIVED BY GLNT 

n 
0 , 

SIGN D D 9 1/ 
C 

CHI 107 



APPENDIX F 

TOPOGRAPHIC MAP 
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APPENDIX G 

WATER QUALITY STIFF DIAGRAMS FOR 2010/2011 SAMPLING 



WATER SOURCED FROM 
UNDERGROUND MINE WORKINGS 



Stiff Diagram - ADIT -1 

Collected June 2011 

Na 

Ca 

Na 

Col 

200 lli0 

I I 

120 SO 40 

CI 

HCO3 

SO4 

I 

40 SO 120 t`60 200 014444 

CI 

HCO3 

Mg ' SO4 

1 
17 1 1 1 . 1 

100 80 60 40 20 20 40 60 80 100 (meq/L) 



Stiff Diagram - ADIT -1 

Collected July 2011 

Na 

Ca 

Mg 

Na 

Ca 

Mg 

CI 

HCO3 

SO4 

f I I 1 I I 

200 160 120 80 40 40 80 120 160 200 (meq/L) 

100 80 60 40 20 20 40 60 80 100 (meq /L) 



Stiff Diagram - DMEA -1 

Collected June 2011 

Na 

Ca 

Mg 1 

Na 

Ca 

Mg 

CI 

HCO3 

SO4 

I I I I I 
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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 Group, Inc. 
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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. Welch in about 1863. 

Mr. Welch encountered ore at 37 feet below ground where "both cinnabar and native mercury 

could be obtained by panning the soil removed ". After a short period of production between 1875 

and 1877, the mine was relatively idle 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 flasks of mercury. At the end of Bradley's operations, the underground mine 

workings consisted of four levels in a steeply dipping shear zone. The Bradley workings were 

accessed by a main shaft and 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 II, 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). 

3 -1 The Source Group, Inc. 

SUN -0007 



Divisibility Position Paper 
Sunoco, Inc. as Related to Cordero Mining Company July 31, 2009 

4.0 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 i East, Mount Diablo 

Base and Meridian, containing 60 acres more or less. 

EXCEPTING THEREFROM: `That certain 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. Howard, 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 i 
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 -5) 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 shaft 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.I.) 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 reports 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 

1963). 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 et. 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 extensive 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 treatment 

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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7.0 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: 

"[a]cid 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 

"[f]urther 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 at p. 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. In the 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).) 
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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 "[c]ommon 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 authorities 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, "[i]t 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.) 
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The Revised Order's allegation that "[a]cid mine drainage containing elevated levels of mercury 

and other metals are being discharged to a pond that periodically 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. I(d. 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." I(_d. at 1882; emphasis added.) 

Consequently, the District Court apportioned liability, assigning one set of defendants 9% of the 

total remediation costs. Ind,.) 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. I(_d. 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" (Id. 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 to 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. I(d.) 

Because the District Court's ultimate allocation of liability was supported by the evidence and 

comported 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 (9th Cir. 2002).) Similarly, because "[f]ederal 

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 ' (Id. 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 Slotton 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(1) 

9204) 

none 
none 
none 
none 

Waste rock from tunnels, 
crosscuts,raises,shafts 

and stopes (cubic yards) 

NA 
NA 
NA 

24,815(2) 

NA 

630(6) 

67m 
1,228 (8) 

none 
105,848 (18) 

Dewater volume Mercury 
(acre-feet) Produced, flasks 

none 
NA 
NA 

161 (3) 

NA 
minor 

NA 
19.5(9) 

minor 

NA 
1000 
739 

10,455 
125(5) 

none 
none 
none 
none 

(1) 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) 
(2) 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). 

(3) Estimate 10 gpm for 10 years. 

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

(5) DMEA internal memo dated 2/4/57 ref doc no. 2:88/384 

(6) 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% 
(6) 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 %. 
(9) 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. 
(10) Sum of Ore Milled and Waste Rock 
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7:.';, 

f 

THIS A014MISIffs entered 1:ate:this er\ 
. 

1:951, bailSan isr:41/* 0E4sa... a.Nev.egel. 

potation s. hereinafter reremed to a lieesor"s and COMV.--0 
. . 

...patn*/.a*.:Atevada.vorpozvittiens.: hereinafter referred ..to as. -"leeeeen# 

WBERSASs Lessor is the .0azer or the toIlOeirks: deseribed 

mine and mining prepe.rtys together with all appurtenances* 
olatatt-sletti 

The.northeaat quarter or-. the southeast quarter or lee- 
takir. . the tpetk.mest :quarter ot he 

nertheast 'quarter or SeOtien 2sti Township -.1'Nertht Ranee 1 
_East's.. Mount. Diablo Beige *and tearldians containing 
mere or lessit 

tX0E.PriN0 '..1hrhat certain syphon pipe lead- 
ing ithererrom .te at watoe trough on. the northeast (wetter of 
the tot:Itheast.quarter or said Section Teonty-hinc (29), ehtch 
said water springs troughs end pipe are e.xcepted from th:',.s 
deeds''' at; proVieed toe. in the ;deed. frotil Edward A Howari and 
Daitsy..#i froeestli..his. wires. to:Met:at 'Diablo :Quicksilver' corn- 
panY's Lta.4,... a :corporations dated 'Deeember 1933, xd 
corded. Feb'. 1, .1934 (Pile No. 1060); 

_ The northeeat +quarter. (N.14,1/4). of thi.Seutheast gear- 
:ter (S.E,1/41:ter Section 294 in..Township 'North of Rant..7:: 
Seats:Mount' ablo 11460'0nd Meridian. .Said propertY U 

i 
. e the the rolloignit . described ..ProPertYs to wit t that 

land' beginning At the' northwest coreer or tho northeeet 
tor- of Lb* eoutheaet quarter. of Section 29s Township Z et'..,rths 
Parise i East's riount...Diablo Elatse:and Pleridiarq renning 

..tf -along the".-4#14,1,ns. line between : the...northeast quar- 
ter, erl'the..sonthWeet-qUarter,.e64.the-nerthweat quarter of the 
southeast quarter or amid Secitibn 290 a dietance or 20 olle-tna 
to the aouthwest.*Cortier .of the nOrthwost quarter a the south- 
east quarter:of Section:29; theme running aleng..the t.e-yut.her- 

,..1y....line..Or the northwest quarter .of. the 'eotttheast quar:A.:r or 
-Section of 2.924 chains;. thence leaving said 
lines and running in a. northerly direction, at .dkteo 44. 
20,23 chains .to the:point' of beeirrning.- 

.... 

43. ss; 
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'EXtakPat iL`roai the demiSed:premisee the house .known a;$ 
the Blestib.ezt.bouse 'together. ud.th the Tight to time- such' water 

: 
. 

ax_ is necessary' tor. domesti.e. p:rarpo.aea., 
. 
In the event the ep,- 

t}txl,,t,}a.. gurse .eie$ereicl then this excertion. tyi.. ' 
without te'M and titlß. tCl thr .crostexg 3cuaa mhAl:. paeé ̀ 
With the other . property, *: 

. 

. DMO Ieesee 6ha2,l have the rIght to ao,ag atcer> 
read :.oyeiv. Whleh :lessiscr tres tOntrll. 

:ïWBTRTAL the . : liesSee desires. . to lease 41tli acquire 
op#siesse riarehaso the* whole' ct`aaid minini3 property above de,.. 

.cribedr. which the Leasor .lai: wtIiliqg to grant upon. teraz aui 

st7b%jeet:. to , the **MOO he*Vinakter set torth-0 
MR TH:BMW% ii ̀cssrieiOeratIon of the, prerdses and 

tKsie : sum er Do40 . 

( 4 ) hy tt.le: Leases to the Lessor, s<' - 

1010 Of .rthiCh is hereby . sa0niwtTedgedo th,e_. i.essctr ;hereby grants 

and 'xeasee to : LesSee the .ahove-deeéribed prnperti for. the Pur#,aose 

',..a... 10t70*tieatingp .omplorinkr piespeQtingj . draIing, ninIng, prqdua:. 

IngA Milling, and newt/ orea) metals. minerala, a,.d va.lraea of 

every füd4 ...sPe# the .pcx.004 eredting: thereon fuille,, plants 
... and . other Strusiteres.. in Cottneetioh with ; eaid pump/ion tor U.* 

tdid70: ' yeare: "triiiil . tñi tlukte ' hereof` te4th`.o.sht to .rehew, S 

.upon .0. sixty (60) . dey. Drlor; ̀ ilAttetn ':xjotiot to leneor. ,. .: f`9x° zt,: ad. 
+ditd.Onal Ten (3.0) srear$ on:. tbe name. terms4 InOiuding the riFSh#. 

OaYnerita made rioting the tIrati. Teh (10). SrearS on the purchase 

If..asa:eptIco t+o: purphass le exercised dLrIng the recovd 

ten (10 years. These-rights shall vemain In epfeot ocwrine tïáe 

pér.+4 =:pt'' the lease unleas . seöner tetmlzeated aa hereiraaf Lov pro- 

1140114 

In oonSdearation satd J:eaaft$ Tt /S Nam . MUTUALLY 

Í 
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tto 

. 

eAttn 
*::.' 

"ter 

' 

. 

AciRtim .AS 

: 

..`;:'' 
. , , . ;;;.!,- 

1..111: 

øwDws 

, 
. 

. 

t . . : . 

. . 

iOrqnli?*-Thei....144$014 *14 par to the, 

tai r* ßL4 prvvertii a Oroentege of 

20:411e.'Oper*ork o ; 40,4 Property by Lessee* 

Oent (ME) : Of '.'ifhe money- pairseiVed. 
ji 

*14. Dfl . VOA* 4110.0 4141,Ve.4 410.1d. 
. - . 

. 
. . 

.triifight* attrantey.::and'brolterageo :Dr teltiq,:-SWIttralt'DoLlaro 

.per 

¡Jamie nporuid ae-..terearter set ,t'orthk-tessee shall 

all Ilatika tor.41:ti;A:104:14.4er, priadu!.ed eripin. the prestieesi px 

that Lessor 'Shall...have the option ;tfi'rec.,,eiv. Ato 

rdentage rieysatieit ini':.141#4:.1 we. in quake ..9f qui-okeilvc.A.? 

a;nitostr,;(.90 dr 14' 
ice f OZW'*2 u* *2rn 2tIa2 Leu b441 

'44'4 belif,e Pieesse raune 
. , 

ok.ai4 trfAtlaiSiin 1.n, kind to.Lessor l 

i ; 

::: ' 

..the::104*0$ pre-4p. .;Fte14mee Agrees to store) for 

4tIfssor .as rittraltY in 
Q 440.. tie*e 

alia4.ba.4eittia4 to Paso L liposar at 

the Lessor re Ile& royeity statements therefor from Lessee 

(for ineuranott: and ether Orposee). ;Lessee 8124117. atippiy Lessor 

.9e7.1,ttitt 4:1,11.t.. and 9,..oplete !rapport:ins data With refsard to deliveries nd 
040 hereby give and 

.:-. Want 1449. 61'ie .4".341 e tibe o1e xc3uaLv anfiirrevoeable ript 
teire-hsto, Ar4. **4.110 th .'who1.0 tbe said mining 

f: 
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Oritt41.4.;. dee,arP3ed,ÿ , iipoi ` d : t1f: .. :tdon priee, 
. > 

.*IIP. : 0044114-1*.oh ::44t AIalo lii1014:. e,04 .. a* reriewal,; : and 
ixi. the alár aiti...u+n the +d4+. ,`+xmance. of the covenants to .be 

?Opt iiiertoraned by the''fe*seieo a13. as herein provided, 

MOOS:. rapz sc+e, upoi. th exercise 
aa a 'total. pure prite ter 

a.. alev#l.decorOed proPart; he. Barn One. Bu.ndrad 'seuentr 
4 .aad . lla .170s 0 1.': mone of. the Jnátao States u 

Of nmerica.. 104 ren$al paYments made. :to Lessor herea 
under piia.11 be ' ared3.te.d : án ̀ the ..'' . : balance of 

t&a °Ptro.e be.iiald upon. `tie::'.ezercitse of 

6404 : .4tion . and,, de9.Lv tf. . .,.od.. a.d sufficient ; deed. as herein 
prpv3:ded::. 

V4r the pttrpOse of:: .itreating royat3r::-p,ameratst on 
. . .:..:... .. . : ... . . °.: f,,; . : . . :. . ti 

; .. .,: 
. . 

the ,Jïi@'*' ¡wi;y .'Cf.&`Cttl,x?it?:.:tl. iß.®.:á+'ér:+ t3 íld s the 
' . . . 

. . . Ä ' . . ii'+. t rae pêsc.pr 33 . 

rg Le-ape:: ixa. the pafrtltiïat pth ;huòed. prta. however, 

that :no -Sales are ad . .1* ..Lesdee. during-: any such mor.3ths royalty 
p. .a,;rrpients` nt. :wel1 aa; re3its 4n: th:.::pehase .price :shall be de- 

.. 
e- t,ì the Ver the weekly loi quotations. ..for 

:. 
.tle `partlas aonth :s s; ih.'i4 the 3'. 63::14...'j. itietal and 

plarTs04 : maSaSi t'ie (.leee. :gere3.ght; ;Insurance and brokerage ).1 

ths:t: : su,gh' method sha3:3. b . a,ppXied .far' the pur. 
for anr other purlt5!sSe apleaUle 

. ::,: . t t:i?vislont cif this agreeinent. 

4 : `1iR'OP 14'141410 s ..:The royalty payble to Lessor 

. hereixadeir,,; . be asohbhlY - installniente comen.dos 
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:. :. 

.:e.: .;r e.é 'c;: "'ï , ... t tua tho â5th 
:, 

iitti* ' tx :..tick . 

dttRmreodL *O.. :t l!'satw.: *iiuit+# ewrc mer Q+ f s. ̀ l .s am loyalty 
all 14# or : ra. 'si ' seo or e pvious, 

istiitif,, ort..tIie bd:00. , vi ' 231 :Oh I' ave o twI. th í t. : l ' . 3 . 
t . e4401 0:15thig, in342.113Plit 'Shan be rfot 

. 
lede than Tet). '*Andrea :. . ̀ x :: ;i royalty 

O ` :l. ;; :; .:t: te et.on: .leaitee re,. .6.. : 0::. : : .e.4tatlye t ' ssa 
**.I::.. t:. " 0i"g. la. bsinets iouis .. 

-.......i... . x te Org .: tiohis end `tho r4rnico plant. ... . r g:e *11 
0. 

'Ole Judoe ipi .tO, .ipethode Ot mlnplig. ifin4 an3.rks,, 'h` o+aat.:uti+a 
:., .. _ ,:....... ,,.. 

. : . 4. 9+e 1s 
.. e+C tai ßiall.ot s .0.4.24 other ,pha.les 

..!:;..,,. s, 
. . . iti'16 Operations ; c4ndacted, p;he 

406000 ® .: ;' ; : .13 
4' 
Y 

, 1b1h: 
po. 

d.. In accordance 3 with h 
.. 

: -the :i a;á14;ne Orthe:.;°ániter .tee the State 6 
61 ¡rag; lind iii: ii.à iiiijidi:. .itit*-,:' Pzttittilyfiti :it worittnento1ps 

:444.01# ppl wIth .-d: h aety .l 
.. <. .. ..: .:. : 

. 

. . 
. .. .. ... i or 0 :. t all -times during 

: ,.: , ;,; - 33 '.+1"i$6 ; . tii44 : ii'iiato. 3+fït.441!. 

2161Eitix':. 
0166g,,AVIses Oar .ente. 

o ' 
then WS : :.there ' commit* ani:amoric to 

a AVON,. .rellresffftatISe,s or 
r; 

g. pceFiespilon or thri Vhule 

:V*. described, at once; inax may. 
:.. 

ore top mine .thtit .Prort3f.t 
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?:. ;v:ï' r; ::.;., r .tt..-:,:` deem ,a4,::.: 

:'1!..eitr. tt . o4 . :00s e,tae,: 
. .. ;. 

° 
- 

: tat whieh w `e.tte preinises. 

and Milos by .Xt. Diable 
r. :x-... . 

that, eea 
Olit# f. 

. Vile.. I: '0!4.10,.140fts:i 

IlittParkY41 litid.¡ ;.;¡ath the' .ex.,. 

iiii;:,,: 4444 lit:- 0 abeize . **sciext or 

es: new en the 
prertleiej 

prentleeek blAt, the .event h 
:r0e 40 .:9r :vp4.lee othtx than deva3p. 

. ir4 .... 
. 

X. eell e* ÿ 
.. .a : 

pa r' the Leaner eLeaner ¡i:t::. he retietâalle 
. .p,. .1 the . this this °%rseee ma" 

. ::. :. . t.3 ,; m.hne ' 4 : .401pnt_ er t 4 0Orr Ui. te demixed 

44411P.. gor` tho:. putpott'.0 :.dottaeopino.:.the Ati4' 'rperatI.3g ant3 

4.;°.tEt':.... r.. .`- :: ï h3 re7ei . rg49.04,1416 `: . : :..:4tmet. a 
. 

tan the dc.d 13rett9isel3 0 

.1.0tery :t h tesele; meetilne.' or. ;tixr:nt a.nd 

etilieturee0 ' '.ett1Bt:ched.: heretei itarked txhibit . and. made a part 
,; ' .; . : : . :: :' . '. :: '.:': : r . . .. . . . 

°8+e ' setae end .ace 
bretkith¡:;::4 C'ior tibitt :.:: .' Such... 4, ' . y` it .a " t ' the*. e:«: 
t:a..'. :..:s,.':;:... th0:Leseee .-.$racatln,s the 

4.0t1;'-pt7es..400e re37:07.,00011:;, ;4400e i#'sta+*. . pvided 
. .; ..r. :.. . . . , . ,. .. . 

40400404.44* t:: s offigi*,)04. 
:;F'_ :'¢2. .. s. r' 

. 
.. 

' ' " .. .. 
.. a .. . .r . .... ... . . .. ... ..- . . .,... -.. .., 

h 
: - ' p'.:.':.. .. . 

. ... 

.Prpierty`, -.am- Portable Lltrar;M- 
.': . . 

. 

. . . ,,. :'>: '. ;:;:.: :.. ;. ,..; . -. ... . 
: . . . 

' sie. . ne#: h eá . °h propoiti,. but Leattee 

rerove '04' Pi Ï :eoriaciAiree or vv. repair* 0f 

''.. .. 
. .. 
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.t 

4 . 

a* 

:;.*. 

. . , 

p.- . ,--.:: ,: :.: ..* 
,,. 

,:z?.. , . 
.,: :' f':?:.. , 

.. :-, -'....,:. .! 
,: ... 

. . .. ..:, 
lcstei..--extitS ' 4.01:10entssi*. 00ter7 :: not; .spn .. proper- 

. ,..; ..10113T,1100.4 Z54110410 Lessee shalomply with 
"._ 

Ih(0.*. 1W-the,opas. it.irt ter the Protecti01- or elliPlOYetee 
.,.. , 

P. th 

Vor 

aiainst Jury and diseeie 

il,(41441.0.44. the iessor. 

.¡Fi''Thatoontieett.on;.::shall save 

t dosage by reason of such an 
. 

04W0411 Piwkde and at:14060es ex"0042, tiie 

swans* aiad 4:ither 'approirtate casualty insurance.onall, pi- the 

Struliturea# 0bineryo .04111. went at tools covering ...the tu2.1 
.: 

etOOVASe434eVirSble:Va1er'SWfer:010:mexiPilm ¡Tote:et1 0n of"'.', 

tvils:iesser art"'d Lesies.1 as their interests may appear., and Lessee 

sil411 - furnish ia *Lessor certificates or such insurance if reql.tiredt 

sad..!he 041 be,S044i.et t tha prii;Otal t Lessé.r..tor 

adequaey of protection,. 
. ' 

. 
.* aee 3h4U ave Lessor .hartn- 

...., leee: t!Oill eV: :11404,1Oy ter ,proper4y dassage, Personal .inpry or 

death etr trbn the Wok,. Fining, or seta .performed. by *Lessee 

aind .t»'.*.lweaS tn coirielt40 wi th. the lease and:oPtion. 

igtat iLeifeeit'slehali. CSaVe . lietiosi tipples!, ;row 
: 

all pens upon the pro*to made c?r*:sufferied by Lessee* and in . ,,., 
. the* :coilpectitm Shall post' the prOperty ln accordance with lawi 

, 

itiWn0.04,(Lesiter41) :40streSpoalhility., letorecommene 
' . 

:exiyAtiOrk4. 
... : . 

.::'..., ,ylp. Tafat ...L.easca. agrees to pat t prior to delinquer,loyA. 
. ., 

., 

...i10...01-10.:attd::aftitiessMants ..104110,* partionaZ property taxes and, 
. 

.. 
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(1 

H", 
.. 

net procieds .of mine taiga, to ttate, County or Soboo:i. Vlatrictx 

or ow .othergoVernment Subdivision, with the ekeeption of taxes on 

royalties paid ¿*sor, . tinges .shell be prorated as' of the date 

hereof 
. 

1 Ote. Cha).Z be Or the, esee of this 

. - It t ti eyent 0;r. ft,? tiO% OPY pr ie penent s or 

; this lee I .4erminatei 

. " the. Lessor:. ti .Lessor elects 
. : 

rminate this 

*gee r00.)13 or 1.4seee'i *eats Lessor I serve notice 

at: .411.4.#144.1Aiori. r.:litistered maiti 'or personal, patinae upon 

.Lesatie or.ite dulY aUttplid Agent for service of .Prooess. Upon 

erVicet of notice, Lessee shall: have sixty (60).days in 'which 

to sUre doritat. tr within said sixty (SO) day- perlod 

the :.de.i.a:tat: hat% rnots been -owed* Lesior :may terrof4late- thi,s agree.- 
. _. . . 

pent by-giVing Le e notice t)t.atich termination' end ,at that 
. . 

tltaie.,,this::.4reeMent:and 4.3.40 the 2td r 4.0see here-: ¡alder 

tk0 diseentinue an :and:-ati-lità*.and pa,ymentaittereUnder at any 
:, . . . . 

tAitt.f4:**4.2: thaøx urøn 61,414s Lew* thirty (30} 

iit:.iirlfir..ttritten notice a intmtion to ¡so terminate; except 

thlitt.:.Leeeee SheU e 3ai10 fez, royalties and amennte due and 

ipaiable,,O..'thiti date . et subh term3,natien,' ¡Von demand after 

ettrrendeiro 'Lessee u eixeerate and deliver to lessor a pod 

*id 0144eient ilurrender/axid release or..6.-4 right* hereunder. 
, . . . , ta4eee'stiall:eontr44 the die*Ine Of. Wgter from the 



. mime' properties ; eiï tna, +6 not- to . pollute any 'Of the 

*wells :cti :any.. :üt the adJoiriing. property 'or the .waters v; tizareh 

Oreeka Lesaeea 1.s advised of:. that .certain decision 

e,n4. prder of the Water Po3.iut#ori'.Control. Bo:ard or the'.ptate of 

Otlirtxr:1ia,. dated . Ameember 1.4,.:i:1953, and Leaseer- agreed /to: comply 

ai:l tietepeets with . ssid ..4rder, 
.gsti'. .the . eaiee rimi`. be: inod1,f -ied, 

emended -ar.' . ai:tere<d irom' täiiie arid with. Eery :arid other 

nrdexse,; rules and regulatiiths 0 any.,. governmental- aitthority in 

re4peet Of discYarge tv .tfi;ate~r the.. mine properties, . .. ..3,. .o The 0t0er (LesSo.i') CJr hie- duly 

ao,thori:'tcid agerrets 'zerreeentati.a,, ehe,'i, have tI'.ri;hCt ai. 
' . . 

i ' xeeeeáisb:é t:#i.. :.eiit+r; újiön the Said-. ,pr. opcsrity : ar3d inspect 

the wo,.. +e®rrdixcted, tY. . the : Lee9tté® thereon, or record's of the pro- 

duction of thé mine. 

it7II:/i.V014111 in the event 'Of. termina- 

tion 
,. 

of- this eóitracti, - t+y, srrrender or default as prOvided, the 

1.:i0 WOO may, within a..pericxdot'xsin+aty. 490} ilaiys thereafter, 

move any end, all .inaahiné ppsnir: plant, eg4uipMen.t., buildinS/ 

tracc, tools, and Supplies placed thereon by Lessee except as 

prorri.ded Paragrap. 6 above A 'In the event of 
. 

termine.t'î:oia 

testae. shali. présvl.de :114.tti copies of any tlirte mape of this 

prOPerty it. mey fiáve r 

At S...,... 44` e Lessee shall .not assign this lease 

or: amyirrtere.at, th$rain. itri not.. .sublease or -underlei the 

preMiseal.r., or any part ...thereof.. or, ;any . 
righ t 'or . privilege appur.. 

teneat -thereto without - t1; Writit+en oonserct of the Lesser -- and 

auCh:. S3CinSexl;t ..ilhal1 .nç+ti be *reasonably withheld. Notices required. 
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' 

, 

hen made in writ 
;:e,- .,11. 

i 0 tatexi maU,tgi$ered, postpaid, ad. 
; 

r teøao DIA3Ii6 tattict#07.43, ,COMPIAFTp. LTD.. 
5( .:;;', ; '-'CIEtytork; Ca14fornia. . 

'IMPalitCORDER011iNING, 06NR 
133. UnilribraditY AVOUtte 

t,' , . . 

e t the opton iiitzig4.;ttiotgio..os 

!4.1. 0-0 e- saw-further. 
ae price thex'efor, as 

, . 

0;baiie.:.¡)k!6.71.1.4eids shall 
. 

,oiniveAr-. Said property to teeilee by cant deed. Tnere..fias been . 
. exiiibited :IGO* and %Lessee ilo,::.tti.117 advised of, that Certain , 

--.. ppo34-i0.003e,. titpo'il. t 0.k.,L Vci .rt:A4 radifte Tit.e Insurance - 
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Ed ccomb Law Groupp, 
JOHN D. EDGCOMB (SBN 112275) 
DAVID T. CHAPMAN (SBN 207900) 
115 Sansome Street Suite 700 . 

San Francisco, California 94104 
Telephone: (415) 399 -1555 
Facsimile: (415) 399 -18.85 
jedgcomb@edgcomb-law.com edgcomb- law.com 

Attorneys for Petitioner 
SUNOCO, INC. 

STATE WATER RESOURCES CONTROL BOARD 

STATE OF CALIFORNIA 

PETITION NO. In: the Matter of 

SUNOCO, INC., 

Petitioner, 

For Review of Order To Submit 
Investigative Reports Pursuant To Water 
Code Section13267, Mount Diablo 
Mercury Mine, Contra Costa County, 
dated December 30, 2009 

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. RS- 
2009-0869 

I, the undersigned Paul D. Horton, declare as follows: 

1. I am a professional geologist registered with the State of California. I am 

the Secretary & Vice President of The Source Group, Inc., ( "SGI ") an 

.environmental consulting firm that hasbeen retained by Sunoco, Inc. ( "Sunoco ") 

to provide technical consulting services related to the historical mining operations 

of Cordero Mining Company ( "Cordero ") at the Mount Diablo Mercury Mine Site 

( "Site "). I have 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 analytical 

groundwater flow and contaminant transport model, the design, implementation, 

a gbysliNA sKiPifer tests, and the general evaluation of site- specific 
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hydrogeologic conditions. I frequently provide evaluations of complex 

hydrogeologic systems, *and the effectiveness and efficacy of remedial action 

programs. I have personal knowledge of the :facts set forth herein or am familiar 

with such facts from my visits to the Site and review of historical records related to 

the Site. Attached as Exhibit A is a 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 

concurrently 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 

environmental impact. 

4. SGI, in conjunction with Sunoco's outside counsel Edgcomb Law Group 

( "ELG "), prepared and submitted to the CVRWQCB on July 31, 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 historical 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 
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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 Site 

from Mt. Diablo Quicksilver. Thereafter, Cordero conducted exploratory 

tunneling. Cordero is reported to have extracted 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 unprocessed ore, would not likely make any 

significant contribution to the acid mine drainage from the Site. I am aware of no 

evidence indicating 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 documents 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. 142008, I inspected the Site and observed that the waste rock pile originally 

depicted by Pampeyan adjacent to the DMEA shaft was no longer present. Mr. 

Jack Wessman, who was present, told me that he used the waste rock formerly 
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adjacent. to the DMEA shaft to re -fill that shaft. Mr. Wessman's representation is 

consistent with my observation that the DMEA shaft has been filled. 

8. Additional rock extracted from 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 ùi 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 Cordero's connection to the Main Winze in 

1955 exists today, or that it existed for any duration post -1955, since such mine 

shafts are prone 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 horizontally 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 . 

and the United States of America that the foregoing is tru 

Executed this 28th day of January, 2010 in Concord 

By: 
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