
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

a. Joint & Several Liability after the Burlington Northern case. 

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 facility, although singular, was theoretically capable of apportionment. 

(Id. at 1881.) Thus, the issue before the Court was whether the record provided a 

"reasonable basis" for the District Court's conclusion that the railroad defendants 

were liable for only 9% of the harm caused by contamination at the Arvin facility. 

(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 Mine Site contamination." (Id. at 

1882; emphasis added.) 

Consequently, the District Court apportioned liability, assigning the railroad 

defendants 9% of the total remediation costs. (Id.) The Supreme Court concluded 

that the facts contained in the record reasonably supported the apportionment of 

liability, because the District Court's detailed findings made it abundantly clear 

that the primary pollution at the Arvin facility was contained in an unlined sump 

and an unlined pond in the southeastern portion of the facility most distant from 

the railroads' parcel and that the spills of hazardous chemicals that occurred on the 

railroad parcel contributed to no more than 10% of the total Mine Site 

contamination, some of which did not require remediation. (Id. at 1882 -3) Thus, 
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the Supreme Court recognized that "... if adequate 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 

railroad parcel to the total Mine Site contamination, or the exact percentage of 

harm caused by each chemical, the evidence did show that fewer spills occurred on 

the railroad parcel and that of those spills that occurred, not all were carried across 

the railroad parcel to the sump and pond from which most of the contamination 

originated. (Id.) 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 railroads are 

subject to joint and several liability for all response costs arising out of the 

contamination of the Arvin facility. (Id.) 

b. The Regional Board may not circumvent Burlington Northern. 

It is well -established that "litigants may not invoke state statutes in order to 

escape the application of C;BRCLA'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 "[ feederal 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 - apply 

any state law provisions in a manner that conflict with Burlington. Applying the 

Burlington holding to the facts outlined herein concerning Cordero's operations 

compel the conclusion that apportionment, not joint and several liability, is 

appropriate at this Site. 
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Here, Sunoco has shown adequate evidence to support divisibility "by 

volumetric, chronological, or other types of evidence, including appropriate 

geographic considerations," and that a reasonable basis exists for dividing liability 

because: (1) Cordero is only responsible for 1% of the total volume of mine related 

waste at the Site; (2) Cordero dumped its waste mine rock adjacent to or to the 

north of the DMEA Shaft, away from the Bradley Mining waste rock and tailings 

on the eastern side of the Mine Site; (3) Cordero's operations did not result in the 

processing of any mercury ore, meaning it generated no tailings, unlike the 

extensive tailings generated by Bradley Mining and others; (4) Cordero discharged 

or otherwise treated its extracted mine water to the satisfaction of the State Water 

Pollution Control Board (which specifically did not find any nuisance) and 

disposed of it to the west of the Mine Site, an area not hydraulically connected to 

the "[e]xtensive waste rock piles and mine tailings [that] cover the hill slope below 

the open cut," from which "several springs and seeps discharge" that are the 

primary concern of the Rev. Order. (Chapman Decl., Exh. 1, at p. 1; Exh. 4, pp. 5- 

4); and (5) there is no evidence that any groundwater exists in the former Cordero 

underground workings, or that if it does, it is contaminated, and even if it is, that it 

migrated 200' vertically upwards in the Main Winze before exiting several 

hundred feet away at 165' level adit. 

Sunoco has shown a reasonable basis for apportionment, and the Regional 

Board cannot require it under state or federal law to investigate or remediate any 

continuing nuisance caused by other PRPs. 

VI. THE MANNER IN WHICH PETITIONER HAS BEEN 

AGGRIEVED 

The Regional Board's actions have aggrieved Sunoco because the Rev. 

Order is arbitrary and capricious, vague and ambiguous, and unsupported by the 

facts or law. Absent a better Site definition, Sunoco cannot reasonably comply, 
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resulting in potentially unwarranted enforcement of the Rev. Order. The Rev. 

Order's subjective Mine Site description relegates Sunoco's uncertain obligations 

thereunder to a guessinggame in violation of Sunoco's due process rights. 

(Connally v. General Construction Co., 269 U.S. 385, 391 (1926) ( "[A] statute 

which either forbids or requires the doing of an act in terms so vague that men of 

common intelligence must necessarily guess at its meaning and differ as to its 

application, violates the first essential of due process of law"); Gatto v. County of 

Sonoma, 98 Cal. App. 4th 744, 773 -774 (2002); Papachristou v. City of 

Jacksonville, 405 U.S. 156, 162 (1972) (law was unconstitutionally vague for 

failure to give fair notice of what constituted a violation; "all persons are entitled to 

be informed as to what the State commands or forbids ").) 

Also, despite Sunoco's strong divisibility argument, by naming Sunoco a 

discharger purportedly jointly and severally liable for conducting the Work over 

the entire Site required by the Rev. Order, the Regional Board attempts to impose 

on Sunoco significant and unjustified compliance costs. 

VII. STATE BOARD ACTION REQUESTED BY PETITIONER 

Sunoco requests that the State Board immediately stay enforcement of the 

Rev. Order and determine that the Rev. Order is arbitrary and capricious or 

otherwise without factual or legal bases, and rescind it on the following grounds: 

(1) it violates Sunoco's due process by providing an inaccurate description of the 

"Mine Site" boundaries, making compliance impossible; (2) it violates state and 

federal law by imposing joint and several liability and thus failing to limit 

Sunoco's liability to areas where Sunoco operated the Site; and (3) it violates CWC 

§ 13267(b)(1) by failing to provide Sunoco "with a written explanation with regard 

to the need for the reports, and [fails to] identify the evidence that supports 

requiring [Sunoco] to provide the reports. 

{00004698.DOCX -1 } 24 

SUNOCO, INC.'S PETITION FOR REVIEW AND RESCISSION OF REVISED TECIINICAL REPORTING ORDERNO. R5- 2009 -0869 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

VIII. STATEMENT OF POINTS AND AUTHORITIES IN SUPPORT OF 
LEGAL ISSUES RAISED IN THE PETITION 

For purposes of this protective filing, the Statement of Points and 

Authorities is subsumed in Sections V and VI of this Petition. Sunoco reserves the 

right to file a Supplemental Statement of Points and Authorities, including 

references to the complete administrative record and other legal authorities and 

factual documents and testimony, as well as to supplement its evidentiary 

submission. 

IX. STATEMENT REGARDING SERVICE OF THE PETITION ON 
THE REGIONAL BOARD AND NAMED DISCHARGERS 

A copy of this Petition is being sent to the Regional Board, to the 

attention of Pamela C. Creedon, Executive Officer, by email and U.S. Mail. By 

copy of this Petition, Sunoco is also notifying the Regional Board of Sunoco' s 

Petition and the concurrently filed Petition for Stay of Action. A copy of this 

Petition is also being sent by U.S. Mail to the three other dischargers named in the 

Rev. Order. 

X. STATEMENT REGARDING ISSUES PRESENTED TO THE 
REGIONAL BOARD/REQUEST FOR HEARING 

Sunoco raised the substantive issues and objections raised in this Petition 

before the Regional Board in both a the prior petition filed in abeyance and served 

on the Regional Board, and in Sunoco's Divisibility Report. The Regional Board 

provided no notice that it was issuing the Rev. Order, did not provide Sunoco with 

a draft of the Rev. Order, and provided no comment period for a draft version of 

the Rev. Order or opportunity to discuss it with the Regional Board. 

Sunoco requests a hearing in connection with this Petition. 

For all the foregoing reasons, Sunoco respectfully requests that the State 

Board review the Revised Order and grant the relief as set forth above. 
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Respectfully submitted, 

DA'T'ED: January 29, 2010 EDGCOMB LAW GROUP 

By: 
Davis Chapman 

dchapman @edgcomb -law. corn 
Attorneys for Petitioner 

SUNOCO, INC. 
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STATE WA1'BR RESOURCES CONTROL BOARD 

STATE OF CALIFORNIA 

In the Matter of PETITION NO. 

SUNOCO, INC., 

Petitioner, 

For Stay of Revised Order To Submit 
Investigative Reports Pursuant To Water 
Code Section 13267, Mount Diablo 
Mine, Contra Costa County, dated 
December 30, 2009 

SUNOCO, INC.'S PETITION FOR 
STAY OF REVISED TECHNICAL 
REPORTING ORDER NO. R5- 
2009 -0869 

Pursuant to California Water Code § 13321 and 23 Cal. Code of Regs. § 

2053, Sunoco, Inc. ( "Sunoco" or "Petitioner ") hereby petitions the State Water 

Resources Control Board ( "State Board ") to stay implementation of the "Revised 

Technical Reporting Order R5- 2009 -0869 issued pursuant to Section 13267 of the 

California Water Code regarding the Mount Diablo Mine, Contra Costa County," 

originally issued on December 1, 2009, and revised and reissued on December 30, 

2009 ( "Rev. Order "), by the Regional Water Quality Control Board, Central 

Valley Region ( "Regional Board "). 

Petitioner has concurrently filed a Petition for Review and Rescission of the 

Rev. Order with this Petition for Stay of Action. 
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I. STANDARD OF REVIEW 

Water Code section 13321 authorizes the State Board to stay the effect of 

Regional Board decisions. Title 23, CCR § 2053 requires that a stay shall be 

granted if a petitioner alleges facts and produces proof of: 

(1) Substantial harm to petitioner or to the public interest if a stay is 

not granted; 

(2) A lack of substantial harm to other interested persons and to the 

public if a stay is granted; and, 

3) Substantial questions of fact or law regarding the disputed action. 

(23 CCR § 2053(a).) 

The State Board's granting of a stay is equivalent to a preliminary 

injunction. The California Supreme Court has stated that the standard for a 

preliminary injunction is as follows: 

In deciding whether to issue a preliminary injunction, a court must weigh 

two "interrelated" factors: (1) the likelihood that the moving party will ultimately 

prevail on the merits and (2) the relative interim harm to the parties from issuance 

or non -issuance of the injunction. (Butt v. California (1992) 4 Cal. 4th 668, 678 

(citation omitted).) The trial court's determination must be guided by a "mix" of 

the potential -merit and interim -harm factors; the greater the plaintiff's showing on 

one, the less must be shown on the other to support an injunction. (Id.; citation 

omitted). Sunoco, as detailed below, has satisfied the requirements of both tests. 

Therefore, the State Board should grant a stay of the Rev. Order. 

II. ARGUMENT 

The Regional Board's adoption of the Rev. Order was an erroneous action 

that poses substantial harm to Petitioner and the public interest for the following 

reasons: (1) it requires Petitioner to prepare work plans and an investigation report 

related to the Mount Diablo Mercury Mine ( "Mine Site "), but has provided only a 
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vague and ambiguous description of the Mine Site, making compliance with 

certainty impossible and unnecessary compliance efforts likely. Secondly, the 

Rev. Order incorrectly assumes Petitioner operated the entire Mine Site identified, 

which is false, requires the Petitioner to furnish work plans, conduct an 

investigation and provide a technical report covering the entire Mine Site, which is 

unjustified, and fails to identify the evidence on which it relies to make the 

unjustified demands as required by CWC § 13267. Thus, Sunoco has a high 

likelihood of success on the merits of its appeal. 

A. Substantial and Irreparable Harm to Petitioner and the 
Public Interest Will Result if the Rev. Order is Implemented Without 
Modification. 

The public interest and Petitioner will be substantially harmed by 

implementation of the Rev. Order. Because Sunoco cannot be forced to investigate 

or remediate discharges to which it has no nexus at the Mine Site, a failure to stay 

pending State Board review would unfairly and illegally burden Petitioner by 

forcing it to conduct the extensive and expensive work required under the Rev. 

Order that may be vacated upon judicial review. Further, having had these costs 

unfairly imposed upon it, Sunoco may have no means of recovering such costs 

since many of the parties having actual legal liability for the discharges to which 

the work Sunoco is being required to undertake appear to be without sufficient 

financial resources to reimburse Sunoco. 

Furthermore, a stay is proper because there is a lack of substantial harm to 

other interested persons and the public interest if it is granted. First, while a stay 

would prevent enforcement of the overly broad Rev. Order against Sunoco, the 

Regional Board could focus on preparing properly tailored orders to the parties 

having legal responsibility for operations and discharges on various sub -areas of 

the Mine Site that are of concern to the Regional Board. The Regional Board 

could thereby avoid protracted litigation and move closer to achieving the response 
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actions it seeks over the entire Mine Site much sooner than it can by attempting to 

illegally require Sunoco to perfoim all such work, when Sunoco is not legally 

responsible for the entire Mine Site. 

B. A Stay of the Rev. Order Will Not Result in Substantial Harm to 
Other Interested Persons or the Public. 

While there may be some delay to the performance of the investigations 

sought by the Regional Board as a result of the requested stay, that delay and any 

resulting harm are not substantial given that: (1) the Regional Board can issue 

orders to other, actually responsible parties to perform the studies sought to be 

furnished; (2) the Regional Board has been generally aware of the site conditions it 

now seeks to address for 50 years or more, without issuing any similar orders to 

Sunoco's knowledge; (3) any ongoing environmental harm is substantially 

outweighed by the harm to be suffered by Sunoco in the absence of a stay as a 

result of the Rev. Order improperly requiring Sunoco to prepare work plans, 

perform an investigation, and furnish a report on the entire Mine Site area, for 

much of which Sunoco is not responsible; and (4) the public interest is well -served 

by insuring that only fair and just orders, supported by facts and law, are issued by 

the Regional Board. 

The record on file with the State Board in relation to the concurrently filed 

Petition for Review contains the relevant supporting documents to this Petition for 

Stay of Action, which Sunoco reserves the right to - and will - supplement. 

As set forth more fully in Sunoco's Petition for Review and the 

Declaration of David T. Chapman in Support of Petition for Review and Petition 

for Stay ( "Chapman Declaration ") being filed herewith, a stay is appropriate 

because the action of the Regional Board with respect to Sunoco is illegal and 

should be revoked or amended in that the Rev. Order: (1) is improperly vague and 

ambiguous in its description of the Site, making Sunoco's compliance impossible 
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and unnecessary compliance efforts likely; and (2) requires Sunoco to prepare a 

mine waste investigation work plan, conduct the mine waste investigation, prepare 

a mine waste investigation report, and then prepare a proposed remediation work 

plan, for large areas of a Mine Site where it was not - and is not -a "discharger," 

and without providing the required reference to the evidence supporting those 

requirements, inconsistent with and beyond the scope of its cited statutory 

authority. Sunoco hereby incorporates all of the facts and arguments set forth in 

that Petition for Review and the accompanying Chapman Declaration and Horton 

Declaration, including any and all supplemental submissions made by Sunoco in 

support of that Petition. 

C. The Regional Board's Action Raises Substantial Questions of Law on 
Which Petitioners are Likely to Prevail. 

The Petition for Review of the Rev. Order has been filed contemporaneously 

with this Petition and delineates Sunoco's arguments regarding the legal questions 

on which Sunoco is likely to prevail. The Rev. Order clearly violates requirements 

set forth in the Porter- Cologne Water Quality Act and is wholly unsupported by 

existing law and the factual record. The State Board should therefore stay the Rev. 

Order and prevent the implementation of a decision that is illegal and sets an 

inappropriate precedent. (The Petition for Review is hereby incorporated by 

reference.) 

M. CONCLUSION 

Sunoco and the public interest will be substantially and irreparably harmed if 

Sunoco is required to fully implement the Rev. Order, while other potentially 

responsible parties ( "PRPs ") and the public interest will not significantly suffer 

from a stay and, in fact, may benefit by a clarification of the vague requirements in 

the Revised Order, which may otherwise result in their involvement in litigation 

and delay issuance of orders to other, more appropriate PRPs. Thus, the balance of 
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harms at issue in the Petition favors the granting of a stay. In addition, the Rev. 

Order has raised substantial questions of fact and law, which, upon review in 

accordance with the historical record and provisions of the California Water Code, 

are highly likely to be resolved in favor of Sunoco. Therefore, the State Board 

should issue a stay of the Rev. Order. 

Respectfully submitted, 

DATED: January 29, 2010 EDGCOMB LAW GROUP 

By: 
David T. Chapman 
dchapman @edgcomb -law. corn 

Attorneys for Petitioner 
SUNOCO, INC. 
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1.0 INTRODUCTION 

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

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

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

Section 2.0 Site Background; 

Section 3.0 Field Investigation and Sampling; 

Section 4.0 Investigation Results; 

Section 5.0 Investigation Summary and Conclusions; and 

Section 6.0 Data Gaps and Future Work. 

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

2.1 Location and Current Use 

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

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

2.2 Ownership and Operational History 

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

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

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

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

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

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

2.3 Cordero Work Areas 

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

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

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

Mining Waste Characterization Rpt Final 8- 2- 10.doc 2 -3 The Source Group, Inc. 



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

2.4 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 DMEA Shaft on the 360 foot level (360 Level). Cordero's workings totaled 790 feet and 
extended south from the existing DMEA Shaft (Pampeyan and Sheahan, 1957). 

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

2.4.1 Cordero Materials Disposition 

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

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

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

Additionally, the Pampeyan 1963 map depicts a large "waste dump" located to the north of the 
DMEA Shaft (Figure 2 -3). This waste rock dump is clearly seen in an aerial photograph from 1952, 
indicating that it appeared active at that time as shown on Figure 2 -10. Dump tracks were 
extended north and across the road to an "unspecified location" (Schuette, 1954) by Smith, et al., 
presumably on the north- facing slope in the Dunn Creek Watershed where the large waste rock 
dump is mapped by Pampeyan (1963). Review of an aerial photograph from 1957 (Figure 2 -11) 
also confirms the location of the large waste dump to the north of the DMEA 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 

that are now densely covered with vegetation. The condition of the waste dump in 2008 can be 
seen on the aerial photo presented as Figure 2 -2. 

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

2.5 Previous Investigations 

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

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

J.L. lovenitti, Weiss Associates, and J. Wessman, as part of Mount Diablo Mine Surface 
Impoundment Technical Report dated June 30, 1989; and 
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Prof.Darell G. Slotton, U.C. Davis, as part of the Marsh Creek Watershed Mercury 
Assessment Project conducted in March 1996, July 1997, and June 1998. 

These previous investigations are summarized in the following sections. 

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

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

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. A summary of 
these water sample results has been compiled into an Excel table format and is included as 
Appendix A. 

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

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

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

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

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

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

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

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

2.6 Previous Remedial Actions 

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

Based on discussions with Jack Wessman conducted during Site inspections in 2008, this work 
has specifically included: 1) infilling and capping of the original collapsed mine workings located to 
the north of the DMEA Shaft and Cordero work area, 2) 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 upper Mine areas, including the Cordero operations around the 
DMEA Shaft area, is captured and routed around the exposed tailings and waste rock and around 
the Lower Pond emptying directly into Dunn Creek at a location up- gradient of the Lower Pond. 

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

3.1 Objective 

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

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

The majority (93% of loading from the Mine area calculated by Slotton, 1995) of mercury loading to Marsh Creek is derived from surface water runoff moving over the exposed Bradley Mining Company -generated tailings along the eastern edge of the Mine; 
Generation of methyl mercury within existing pond sediments appears insignificant; and 
Remedial actions focused on the Bradley Mining Company tailings would result in a 93% (Slotton 1995) reduction in mine waste related impacts to Marsh Creek. 

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

3.2 Field Surveys 

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

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

3.3 Surface Water Sampling 

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

A total of twenty -three surface water samples were collected at the following sixteen locations 
during the two sampling events: 

Bradley Tailing Piles (four locations, SW -01, SW -02, SW -03, and SW -15); 
Springs (three locations, including the Adit Spring (SW -01, SW -15), Mount Diablo State Park Spring [Park Spring, SW -04] and the Ore House Spring [SW -14]); 
Runoff water between the Bradley Tailings Piles and the Lower Pond (SW -05); 
Storm Water Retention Ponds (three locations, including the Upper Pond [SW -06], the Middle Pond [SW -10], and the Lower Pond [SW -09]); 

Dunn Creek (three locations, including downstream of the Lower Pond [SW -07], between the Middle Pond and My Creek [SW -08], and upstream of My Creek [SW -161); and 
My Creek (three locations, including upstream, within and downstream of the Northern Waste Dump [SW -12, SW -11, and SW -13, respectively]). 

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

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

3.3.2 Equipment Decontamination 

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

3.3.3 Laboratory Analysis 

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

Total Mercury; 

Dissolved Mercury; 

Methyl Mercury; 

pH; 

Alkalinity (Bicarbonate, Carbonate and total); 

Dissolved Organic Carbon; 

Specific Conductivity; 

Total Dissolved Solids; 

Hardness (as CaCO3); 

Turbidity; 

Dissolved Silica; 

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

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

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

4.1 Field Survey Results 

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

4.1.1 Materials Mapping 

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

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

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

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

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

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

4.1.2 Surface Flow Mapping 

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

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

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

4.1.3 Spring Flows 

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

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

Flow from the Adit spring flows directly down -gradient over Bradley Mining Company tailings piles 
and enters the Lower Pond on its southeast bank as sheet flow. As this flow approaches the area 
to the south of the Lower Pond, it passes over /through material mapped by the USGS as travertine 
deposit (calcium carbonate) as can be seen on the excerpted USGS map presented as Figure 2 -3. 
The location of this travertine deposit below the current emanation point of the Adit spring indicates 
that a spring has been located here historically prior to mining of the ore body. 

The only known measurement of flow rate for the Adit spring was conducted by Slotton (1995) and 
was measured at 0.03 cfs in late March of 1995 following an extensive period of storms (Slotton, 
1995). As a result of the timing of measurement by Slotton, this flow rate can also likely can be 
considered on the high side of the range for spring base flow from this location. Evaluation of flow 
from the Adit spring in summer and late fall based on field observation estimates conducted by SGI 
are on the order of 5 to 10 gallons per minute (0.011- 0.022 cfs). 
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The Ore House spring is located near the historic mine Furnace Plant and can be seen in 

photograph B -5 in appendix B. The Ore House spring is a low flow spring and was not observed to 
have enough flow during the May sampling event to cause notable overland flow from the spring's 
emanation point. Flow from this spring currently moves into a drainage ditch and would be 

channeled with other surface water in the area that ultimately flows into the Upper Pond. The only 
known measurement of flow rate for the Ore House spring was made by Slotton (1995) and was 
measured at 0.01 cfs in late March of 1995 following an extensive period of storms (Slotton, 1995). 
As a result of the timing of measurement by Slotton, this flow rate can likely be considered on the 
high side of the range for spring base flow at this location. 

4.1.4 Pond Histories and Flow 

During the period of mining activities, aerial photographs indicate that the Lower Pond and the 
Middle Pond were historically merged as one pond (Figure 2 -10). Remedial actions conducted by 
Jack Wessman to re- direct storm water around mine waste included a re- configuration of the 
Lower Pond as discussed in Section 2.7. As a result of this work, storm water surface flow from 
the upper mine workings that would normally mix with the water in the Lower Pond is routed 
around the Lower Pond to Dunn creek as indicated on Figure 4 -3 (Photograph B -6 in appendix B 

demonstrates this flow bypass). 

4.2 Development of Surface Water Sampling Locations 

Sixteen surface water sampling locations were identified to collect data for one of six categories of 
surface water quality at the Mine Site, including: 

Background Water Quality; 

Spring Water Quality; 

Pond Water Quality; 

Northern Waste Dump Area Runoff Water Quality; 

Bradley Mine Waste Runoff Water Quality; and 

Downstream Water Quality. 

Two sampling locations were identified which would be representative of background water quality 
(i.e., from areas unaffected by current or former operations at the Mine Site). One of the points 
was on My Creek while the other was on Dunn Creek. Both of these locations sampled water 
directly from the respective creeks upgradient of historical operations at the Mine Site. The My 
Creek sample location was identified as SW -12 while the Dunn Creek sample location was 
identified as SW -16. Table 4 -1 provides a surface water sample key correlating sample names 
with locations. Figure 3 -1 depicts all SGI surface water sample locations noted in Table 4 -1. 
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Photographs the depict various surface water sampling locations and mine waste are included in 

Appendix B. 

As discussed above, there are three known springs within the Mine Site, the surface water 
emanations from which are derived from a groundwater source. It is unknown if the groundwater 
sources of the springs are related to or otherwise connected to former mining operations (such as 

underground workings). The first two springs sampled were the Park Spring, located to the south 
of the Bradley tailings piles, and the Ore House Spring, located adjacent to the former Mine 
furnace plant building. These spring sample locations are identified as SW -04 and SW -14, 
respectively. The Adit Spring is the third location, which is interpreted to be spring water derived 
from where the now buried 165 foot Adit formerly day -lighted. The two sample locations from this 
area are SW -01 and SW -15 

All three main ponds on the Mine Site were sampled. The largest pond on the Mine Site is the 
Lower Pond. Most of the surface water runoff from the Mine Site, including those from the Bradley 
tailings piles, is funneled into this pond. The Lower Pond drains directly into Dunn Creek. The 
Middle Pond is located just to the north of the Lower Pond and receives overflow water from the 
Upper Pond. The middle pond drains directly into Dunn Creek. Storm water has been channeled 
from the upper mine workings area into the Upper Pond via the installation of an assortment of 
culverts and drainage piping. Each pond was sampled near its overflow outlet point, with the 
Upper Pond identified as SW -06, the Middle Pond identified as SW -10 and the Lower Pond 
identified as SW -09 (Figure 3 -1). 

The northern waste dump area is on a north facing slope which drains into My Creek. Water 
quality samples were collected at two points along My Creek, including sampling locations SW -11 

and SW -13. 

Bradley Mining Company waste runoff water quality was sampled from three points on or 
downgradient from the Bradley tailings piles. Sampling locations SW -02 and SW -03 collected 
surface water runoff from the upper reaches of the Bradley tailings and the middle of the Bradley 
tailings, respectively. Sample location SW -05 captures runoff water from the Bradley tailings just 
prior to entering the Lower Pond. 

The downstream water quality sample location was designed to test surface water downgradient of 
potential significant surface water inputs. Sample location SW -08 is on Dunn Creek downgradient 
from the contribution from My Creek though still upgradient from the Middle and Lower Ponds. 
This point was sampled as it should intercept water quality inputs from known Cordero working 
areas while still upgradient from Bradley work area inputs. Sample location SW -07 is on Dunn 
Creek downgradient from the contribution from both the Lower Pond and the Mount Diablo State 
Park Spring. This sample location was designed to determine surface water quality of the 
combined outflow from all Mine Site sources. 
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4.3 Surface Water Sampling Results 

The April 12 sampling event experienced different environmental conditions relative to the May 27 

sampling event. The day of the April sampling event and the day leading up to it combined to 

produce approximately 1.5 inches of rainfall. Significant quantities of surface water runoff had 

resulted in outflow from all three ponds and Dunn Creek overflowing its banks. The majority of the 

flow downstream of the ponds came from the overflowing Dunn Creek. 

The day of the May 27 sampling event and the two days leading up to it combined to produce only 

approximately 0.5 inches of rainfall. There was no outflow from any of the ponds and Dunn Creek 

was well within its established banks. The volume of surface water runoff was minimal in 

comparison to the April event with adequate overland flow sampling locations being less abundant. 

The results of the sampling allowed for the characterization of each surface water collection 

location both chemically by analyzing concentrations and ratios of certain cations and anions, and 

as a source for mercury loading by comparing concentrations. 

Table 4 -1 provides a sample location key to correlate sample names with sample locations. All of 

the water quality data collected by SGI in 2010 is summarized on Table 4 -2. Complete laboratory 

reports for both sampling events are included as Appendix C. Figure 4-4 depicts the surface water 

sampling locations with mercury (including total and dissolved) and methyl mercury sampling 

results posted for ease of review. 

No detectable concentrations of mercury were found in any of the samples from My Creek (SW -11, 

SW -12, and SW -13) or in the Dunn Creek background sample (SW -16). The Dunn Creek sample 

below the My Creek drainage (SW -08) had a detectible concentration of total mercury in the April 

sample, but none in the May sample. All three of the ponds had detectable concentrations of 

mercury, though the concentrations in the Lower Pond were distinctly higher than those in the 

Middle Pond and the Upper Pond. The Park Spring and the Ore House Spring samples both 

contained low but detectable concentrations of mercury. Two samples were collected near the Adit 
Spring location, with the one higher in elevation (SW -01) showing low mercury concentrations 

(similar to the other springs) while the lower elevation sample location (SW -15) shows significantly 

elevated concentrations. The highest concentrations of mercury in surface water samples were 

found in those from the Bradley tailings piles (SW -02, 03), with sample location SW -03 being the 

highest on the Mine Site. 

During the April and May 2010 sampling events methyl mercury was detected at all sample 

locations including background locations (Table 4 -2). The total /dissolved mercury and methyl 

mercury concentrations were elevated in areas directly downstream of mine waste areas (Adit 

Spring, Ponds, Mine Water Runoff). Based on field data collected at the Mine in May 2010 

(Table 4 -3), dissolved oxygen ranged from 6.0 to 9.5 milligrams per liter (mg /L). My Creek runoff 

samples were collected freefalling from a pipe or weir within a running creek, which resulted in high 
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dissolved oxygen levels of 16 to 18.7 mg /L. Although these moderate dissolved oxygen levels do 
not suggest a significant anoxic environment, the detection of methyl mercury in all the surface 
water samples indicates limited biomethylation is occurring at the Mine. 

The methyl mercury concentrations detected in the mine waste areas (Adit Spring, Ponds, Mine 
Water Runoff) were above the CRWQCB - San Francisco Bay water quality criteria for methyl 
mercury in freshwater of 3 nanograms per liter (ng /L; CRWQCB, 2008a). Water quality criteria for 
methyl mercury was not available in the CRWQCB Central Valley compilation of water quality goals 
(CRWQCB, 2008b) or USEPA National Recommended Water Quality Criteria (USEPA, 2009). 
Methyl mercury concentrations did not exceed the water quality criteria at any other sampling 
locations, including background samples. Statistical analysis of the methyl mercury data for all of 
the surface water data with the exception of the two background sample locations was conducted 
to determine the 95- percent upper confidence limit of the mean (95UCL), using a USEPA software 
package called ProUCL Version 4.00.04. ProUCL and USEPA (2009b) guidance make 
recommendations for estimating 95UCLs and were developed as tools to support risk assessment. 
Based on this analysis, the 95UCL for methyl mercury sampled is 2.8 ng /L, which is less than the 
applicable water quality criteria. The ProUCL output spreadsheet that summarizes this statistical 
analysis is presented in Appendix D. 

Although methyl mercury concentrations immediately downstream of mine waste areas were 
elevated, methyl mercury was detected at 0.736 and 1.47 ng /L (below water quality criteria) in the 
furthest downstream sample (SW -07). Once mercury is converted to methyl mercury it is readily 
absorbed by biota in aquatic ecosystems and concentrates in tissue of fish and other aquatic 
organisms. Based on the 1995 Slotton study, no benthic invertebrate bioindicators or fish were 
sampled in the surface water sample locations at or near the Mine because of insufficient 
concentrations of organisms. In the Slotton studies, aquatic organisms were only collected from 
areas further downstream from the Mine. The data collected in 2010 indicate that methyl mercury 
concentrations immediately downstream of the Mine (SW -07) are below water quality criteria and 
suggest that without the introduction of other sources of mercury, methyl mercury concentrations 
would continue to decrease further downgradient due to dilution. Consequently, in areas 
downstream of the Mine Site where there is enough surface water to support aquatic organisms, 
the methyl mercury concentrations are below water quality criteria. 

General water quality parameter data detailed in Table 4 -2 were analyzed to evaluate total water 
quality signatures relevant to the variable locations of the samples. Through the use of Piper and 
Durov diagrams (Figure 4 -5 and Figure 4 -6), a graphical representation of the chemical signature 
of each water sample is plotted relative to the entire set of water samples. In each case, the water 
chemistry results plotted on the center shape (a diamond in the case of the Piper diagram and a 
square in the case of the Durov diagram) is a matrix transformation of the ternary graph (the 
triangle shapes in both diagrams) of select anions (SO4, CI, and HCO3) and the ternary graph of 
select cations (Ca, Mg, and Na +K). On both diagrams (Figure 4 -5 and Figure 4 -6), there are 
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distinct groupings of sample locations suggesting that the waters from the sixteen sampling 
locations fall into four primary groups as follows: 

Mine Waste Source Water, surface flow water that has come into contact with mining 
waste; 

Altered Mine Waste Water, a chemical alteration of mine waste source water after having 
flowed over travertine deposits; 

Park Spring Water, surface flow water with Park Spring as its source; and 

Background Water, surface flow water that has not contacted mine tailings at the Site. 

Focusing on the Piper diagram on Figure 4 -5, background water quality is characterized by the 
highest concentrations of both calcium and bicarbonate. The Park Spring water has a balance of 
cations and anions, thus plotting in the middle of the Piper diagram. The mine waste water is 
nearly devoid of bicarbonate and has lower concentrations of calcium than the background or Park 
Spring water. The altered mine waste water is differentiated by a higher concentration of sodium, 
potassium and chloride (salts). 

A Stiff diagram is a graphical representation of the major ion composition of a water sample. A 
polygonal shape is created from three parallel horizontal axes extending on either side of a vertical 
axis. They show the relative ratios of cations (plotted on the left hand side) and anions (plotted on 
the right hand side) plotted in milliequivalents per liter. These diagrams are useful in making rapid 
visual comparisons between water samples. Stiff diagrams were created for each of the twenty - 
three collected samples analyzed and are found in Appendix E. For each of the four characteristic 
water types identified on the Piper diagram, a characteristic Stiff diagram was selected and 
displayed on Figure 4 -7. For the background sample, the Stiff diagram shows a high ratio of 
bicarbonate relative to chloride and sulfate, and elevated calcium and magnesium relative to 
sodium, resulting in an amorphous shape. The Park Spring sample indicates a unique water 
quality signature in the Stiff diagram with a near balance of both cations and anions, though slightly 
more bicarbonate and slightly less calcium. Water that has been modified by contact with Mine 
waste shows a low ratio of sodium and chloride relative to magnesium and especially sulfate, and 
contains no bicarbonate, with the entire picture looking almost like a boot with the toe pointing to 
the right (SW -3). Additionally altered mine waste water is similar to the mine waste water above 
but with a higher ratio of sodium and chloride (SW -5). The boot shape is less pronounced and, in 
some cases, almost takes on the appearance of two triangles joined at the center of the diagram 
(Figure 4 -7). The following sections provide additional discussion regarding data relevant to the 
various water types identified based on the water quality signatures discussed above. 

4.3.1 Background Water Quality 

The Stiff diagrams for the SW -12 and SW -16 samples define the characteristic amorphous shape 
of the background samples Stiff diagrams as shown on Figure 4 -7. In both cases, no mercury was 
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detected in either sample and pH levels were similar (7.75 in Dunn Creek and 8.20 in My Creek). 
However, methyl mercury was an order of magnitude higher in Dunn Creek relative to My Creek. 

4.3.2 Spring Water Quality 

The water quality of the three springs varies in water type. The Park Spring (SW -04) shows a 
unique signature as demonstrated in its Stiff diagram (Figure 4 -7) However, samples from the Ore 
House Spring (SW -14) and the Adit Spring (SW -01) exhibit boot shaped Stiff diagrams 
characteristic of mine waste source water (Appendix E). The pH of the three locations is different 
ranging from the acidic Adit Spring (pH of 3.95) to the nearly neutral Park Spring (pH of 7.69). 
Mercury concentrations from all three springs were relatively low with the Ore House Spring, the 
Adit Spring, and the Park Spring showing total concentrations of 1.3, 2.2 and 0.45 micrograms per 
liter (pg /L), respectively. 

Sample SW -15 is also considered to be an Adit Spring sample, though it was collected 
approximately 50 -feet downgradient of the SW -01 Adit Spring sample described above. However, 
the water chemistry and mercury concentrations found in SW -15 are significantly different from 
those of the SW -01 sample. The SW -15 Stiff diagram resembles that of altered mine waste water. 
Additionally, the concentration of mercury in SW -15 is 107 pg /L which is significantly higher than 
that found in SW -01. This leads to the conclusion that the SW -15 water sample may have 
originated in the Adit Spring, but it was significantly altered by the tailings prior to collection and 
analysis. 

4.3.3 Pond Water Quality 

The chemistry of the Upper Pond (SW -06) and the Middle Pond (SW -10) show boot shaped Stiff 
diagrams (Appendix E) characteristic of mining waste source water. Both contain elevated 
concentrations of mercury ranging between 18 and 32 pg /L (Table 4 -2). However, the sample from 
the Middle Pond (SW -10) collected in May shows the Stiff diagram with an amorphous shape 
typical of background water quality, and contained only 0.21 pg /L of mercury. This suggests that, 
in the absence of significant amounts of surface runoff, the Middle Pond may receive a significant 
subterranean inflow of water from Dunn Creek altering the chemistry to near that of the Creek 
water and diluting the mercury. 

The chemistry of the Lower Pond is distinct from that of the Upper and Middle Ponds. The Stiff 
diagram for the Lower Pond indicates a character that is consistent with that of altered mine waste 
water and the mercury content ranges from between 88 and 94 pg /L. The Lower Pond is also 
acidic (pH of 4.5) when compared to the adjacent Middle Pond, which has a nearly neutral pH. 
This data is consistent with the fact that the Lower Pond receives direct runoff from the Bradley 
waste rock and tailings piles to the east, and receives direct flow originating from the Adit spring. 
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The difference in chemistry and of mercury content between the Lower Pond compared to both the 
Middle and Upper Ponds suggests different histories (and potentially different sources) of the water 
in each with the Lower Pond clearly receiving altered mine waste water from the Bradley tailings 
piles. This is consistent with the recent surface water drainage modifications completed by the 
current landowner. Surface water runoff from the upper part of the Mine Site (the working area) 
and from the land above the Mine Site has been directed into the Upper Pond by means of drains 
and culverts. With the exception of the small area of un- capped Calcine piles, this channeled 
surface water does not have the opportunity to have significant interaction with uncapped mining 
waste piles, and thus has a different chemical signature and mercury content relative to the water 
found in the Lower Pond. 

4.3.4 Northern Waste Dump Area Water Quality 

The two Northern Waste Dump Area samples, SW -11 and SW -13, exhibit amorphous shaped Stiff 
diagrams characteristic of background water samples (Figure 4 -7). The characterization of these 
samples as comparable to background water quality is supported by the lack of detected mercury 
in both samples and the nearly neutral pH readings. These data for the SW -11 and SW -13 
samples (Table 4 -2) suggest that the Northern Waste Dump is not a significant source of mining 
waste impacts to surface water. 

4.3.5 Mine Waste Runoff Water Quality 

Samples of runoff collected from the Bradley tailings piles, SW -02 and SW -03 (Appendix E), 

demonstrate the characteristic shaped Stiff diagrams indicative of water that has been modified by 
contact with mining waste, which we have designated as mining waste source water (Figure 4 -7). 
Both samples exhibit high mercury concentrations of 179 and 74 pg /L, respectively for SW -02 and 
SW -03. Additionally, both exhibit acidic pH ranging from 2.23 to 3.13 indicative of contact with 
exposed mine waste of acid generating potential. 

Sample SW -05 was taken from surface water runoff from the Bradley tailings piles just before it 

enters the Lower Pond directly down -gradient of the Adit spring source emanation. Thus, the water 
has had a significant run down the slope from the tailings including travel over the travertine coated 
rocks located just east of the Lower Pond. This trip through the tailings and over the travertine 
area has altered the water chemistry, which is reflected in its Stiff diagram which is characteristic of 
altered mine waste water (Figure 4 -8). Additionally, the buffering capacity of the travertine (calcium 
carbonate deposit) has had the effect of raising the pH of the water from the acidic levels found in 

SW -02 and SW -03 to nearly neutral. Mercury concentrations are less in sample SW -05 relative to 
SW -02 and SW -03 suggesting that low mercury water from the Adit Spring might be diluting the 
runoff water from the Bradley tailings. 

Mining Waste Characterization Rpt Final 8- 2- 10.doc 4 -10 The Source Group, Inc. 



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

4.3.6 Downstream Water Quality 

The samples from Dunn Creek located downstream of the confluence with My Creek but upstream 
of the ponds (SW -08) has a Stiff diagram that is characteristic of background water. The pH at this 
location is nearly neutral and mercury content ranged from 0.6 pg /L to non -detect. 

The samples from Dunn Creek (SW -07) located downstream of the Lower Pond and downstream 
of the confluence with the water from the Park Spring exhibit two different characteristic Stiff 
diagram shapes (Figure 4 -7). The Stiff diagram for the April data showed a background water 
sample signature reflective of the large flow volumes in Dunn Creek (which had background water 
chemistry) resulting from the high amount of recent rain (1.5 inches in less than 2 days). This high 
flow of background quality runoff overwhelmed all of the other chemical signatures that contributed 
to the outflow to Dunn Creek in April. The Stiff diagram for the May sample data showed signature 
more indicative of a higher content of water sourced from the Park Spring. This is reflective of the 
greatly reduced flows in Dunn Creek and that of all the combined outflows down Dunn Creek from 
the Mine Site, the Park Spring water was the most abundant, thus, dominating the chemical signal. 
Data from both sampling events showed that pH was nearly neutral and that mercury ranged from 
0.74 to 0.64 pg /L. 

4.4 Water Quality Criteria Evaluation 

The analytical results of the surface water samples collected during the April and May events were 
also compared to water quality criteria developed for bodies of fresh water by the California 
CRWQCB (2008) and the US Environmental Protection Agency (2009). Freshwater water quality 
criteria values exist for many of the tested constituents including mercury (total and dissolved), 
methyl mercury, pH, and an assortment of water quality parameters and metals. Additionally, there 
are an alternate set of criteria related to human health for the consumption of water and organism 
and for the consumption of organisms only. These water quality criteria are found on Table 4 -2 
along with the analytical results from the April and May 2010 sampling events. The table has been 
coded to identify the analytical results that exceed one or more of the water quality criteria. 

The criteria for mercury is 0.91 pg /L, which was exceeded by samples obtained from the Ore 
House Spring (SW -14), the Adit Spring (SW -01 and SW -15), all three ponds (SW -06, SW -09, and 
SW -10), and runoff from the mining waste tailings piles (SW -02, SW -03 and SW -05). The water 
quality criteria for consumption related to human health were much lower than the analytical 
method used was able to resolve (i.e. analytical results for total mercury less than 0.20 pg /L was 
not resolved, while the human health consumption criteria was 0.05 for water plus organism and 
0.051 for organism only). The criteria and sample exceedances for methyl mercury was discussed 
in Section 4.3. 

The criteria for arsenic in freshwater is 250 pg /L, which was exceeded by samples from the Adit 
Spring (SW -15) and from runoff from the mine tailings (SW -03). It is likely that there is naturally 
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occurring arsenic in the local rocks, and that the pulverized tailings have exacerbated their release 
into the environment. The water quality criteria for consumption related to human health were 
much lower than the analytical method used was able to resolve (i.e. analytical results for arsenic 
less than 10 pg /L was not resolved, while the human health consumption criteria was 0.018 for 
water plus organism and 0.14 for organism only). 

Freshwater water quality criteria additionally exist 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 for one or more samples collected during the April and May sampling events. As the 
downstream sample (SW -07) represents the combined runoff from the Mine Site, the only 
freshwater water quality criteria exceeded from this location include alkalinity, total dissolved solids, 
iron, nickel, and potentially cadmium, lead and selenium. None of the downstream samples 
exceeded the criteria for mercury, methyl mercury or arsenic. 

4.5 Comparison to Historical Data 

The sampling results from April and May of 2010 painted a coherent picture of the current state of 
the surface water flow, the four chemically distinct types of surface water, and of the sources of 
mercury from the Mine Site. The CRWQCB has been collecting historical water quality data dating 
back to 1939 from the Mine Site and the surrounding area. In 1995, Slotton collected a round of 
surface water chemical and flow data from the Mine Site and published his results including 
mercury loading calculations. The availability of the CRWQCB and the Slotton data allows for the 
comparison of historic Mine Site conditions to those based on the 2010 data set. 

4.5.1 Historic Pond and Other Data 

An extensive set of surface water data for the Mine Site and surrounding area, collected by the 
CRWQCB and other unidentified parties was compiled by Weiss and Wessman (J.L. lovenitti, 
Weiss Associates, and J. Wessman, 1989) and can be found in its entirety summarized in Table 
form in Appendix A. Also included in Appendix A are sample keys indicating the locations of 
samples detailed in the Table 4 -1. Matching historical sample location descriptions with current 
sampling locations allows for the comparison of the two sets of data. Table 4-4 show historic 
surface water total mercury and pH results and their dates of collection matched with the best 
approximate current sampling location equivalent (Figure 4-4). Six sampling locations were 
identified at which historical data could be compared to the current data set. These locations 
included: 

The Ore House Spring (SW -14); 

Surface water runoff from tailings above the Lower Pond (SW -05); 
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Dunn Creek downstream of the Lower Pond (SW -07); 

Dunn Creek upstream of the Lower Pond (SW -08); 

The Lower Pond outlet to Dunn Creek (SW -09); and 

Park Spring uphill from the mine tailings (SW -04). 

Table 4 -5 shows the comparison of mercury results between the historical data and the data 
collected by SGI. Historically, concentrations of mercury have ranged higher than what was 
collected in 2010. Significant fluctuations in mercury concentrations were found in the data from 
Dunn Creek (SW -07) which ranged from 4 pg /L in 1978 to 72 pg /L in 1975, and from the Lower 
Pond Outlet (SW -09) which ranged from 1.8 pg /L in 1978 to 152 pg /L in 1984. However, the 
consistency lies in the fact that the highest historic concentrations of mercury have been found 
emanating from mine tailings runoff water. 

Figure 4 -8 shows the visual comparison of water chemistry results via the use of Stiff diagrams 
between the historical data and the SGI collected data. In some cases, there is a significant 
difference between the water chemistry. These differences could indicate that there have been 
historical changes in drainage or alterations to the chemistry of the springs. However, it is most 
likely due to differences in sampling locations and runoff conditions during sampling events. 

4.5.2 Slotton Data 

A three year study of the Marsh Creek Watershed was conducted by Contra Costa County to 
comprehensively determine the sources of mercury in the Marsh Creek Watershed, both natural 
and anthropogenic. 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 Slotton report analyzed 
select water chemistry, sediment loading and flow at eighteen different locations within the Marsh 
Creek Watershed, with eight of them within the Mine Site itself. Based on the analysis of the data 
collected, Slotton came to the following conclusions: 

The Lower Pond is not acting to "settle out" a significant portion, if any, of the aqueous 
mercury flowing into it from the mine tailings; 

Dunn Creek, below the Mine Site, contributes the vast majority of mercury to the 
downstream reaches of Marsh Creek; 

The great majority of the Dunn Creek mercury load derives specifically from the tailings 
piles; 

The sampling of Dunn Creek above the ponds indicated minimal sourcing of mercury; and 
The major mitigation focus should be directed toward source reduction from the tailings 
piles themselves, with subsequent containment of the remaining mercury fraction being a secondary consideration. 
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Table 2 -2 summarizes the data collected by Slotton in the Mine area. Table 4 -5 compares the 
Slotton mercury data with the SGI collected mercury data at the six contemporaneous sampling 
locations outlined in Section 4.5.1. The comparison between the two datasets show reasonable 
agreement in mercury concentrations by location. Though source water chemistry comparisons 
are not possible, the very reasonable agreement between SGI mercury data and that of Slotton 
adds support to his conclusions. 
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5.0 INVESTIGATION SUMMARY AND CONCLUSIONS 

The exhaustive review of historical data (including scientific studies, corporate records and 
regulatory reports), the georeferencing of historical features with the current physical disposition of 
the Mine Site, the physical mapping of site features such as tailings piles and surface water 
drainage, and the collection of surface water samples, including the comparison to historical data 
set, combine to paint a detailed physical picture of current Mine Site conditions. With the exception 
of some specific data requirements, the collection of which is outlined in the following Section 6.0, 
all the necessary information needed to formulate a presumptive remedial design and for the 
preparation of a Remedial Action Plan for the Mine Site is available. 

Both historical documentation and surface water analytical data collected in 2010 support the 
conclusion that the majority (93% based on Slotton, 1995 Calculations) of the mercury mass 
loading from the Mine Tailings into the Marsh Creek Watershed originates via runoff over and 
through Bradley Mining Company operation derived waste rock and tailings piles that flows into the 
Lower Pond and then into Dunn Creek. The primary path from the mining waste is through 
overland flow into nearby creeks which subsequently leads into the greater Marsh Creek 
Watershed. The works of Slotton (Slotton, 1995) and of SGI's surface water sampling in 2010 
have quantified the concentrations of mercury and other chemical constituents emanating from the 
various Mine Site features via overland water flow. The water from My Creek, along with the Dunn 
Creek water above the retention ponds, have no detectable mercury concentrations and have a 
chemical signature distinct from the water that had come in contact with the Bradley tailings piles. 
My Creek collects drainage water from the Northern Waste Dump, an area where potentially some 
of waste rock from Cordero operations has been deposited. The lack of detectable mercury 
concentrations in My Creek supports the assertion that Cordero operations in that area did not 
produce waste rock with significant quantities of mercury ore. 
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6.0 DATA GAPS AND FUTURE WORK 

Information collected over the last fifty years at and around the Mine allow for development of a 
presumptive remedy. Based on the investigation work conducted to date, the following data gaps 
are indicated that should be filled prior to development of a RAWP and Preliminary Design: 

A topographic survey of the Site that represents the current land configuration; 
The character of water believed to be discharging from the Adit prior to encountering waste 
rock, tailings or atmosphere; 

The character and potential flow pathway of water present in the DMEA/Cordero workings; 
and 

Confirmation surface water sampling is needed for some sampling points that, due to 
variable rainfall and runoff conditions, have only been sampled once in the past. 

Collection of data and information to fill these data gaps will allow for development of a RAWP and 
Preliminary Design for the Mine. The following sections detail the work proposed to address these 
data gaps. 

6.1 Additional Characterization 

Additional characterization planned by Sunoco includes the following additional work elements that 
will fill the data gaps' identified above allowing development of a RAWP and Preliminary Design 
Document. These include: 

A detailed topographic survey of the Mine Site; 

Sampling of mine waters present in the Adit prior to mixing with the atmosphere or mine 
waste via installation of a monitoring well; 

Sampling of mine waters present in the former Cordero tunnels via installation of a 
monitoring well; 

Measuring and evaluation of gradients between Cordero mine tunnels and the Adit water 
via transducer monitoring of installed monitoring wells; and 

Confirmation surface water sampling when conditions allow. 

The following sections provide detailed descriptions of these scope items to be conducted by 
Sunoco. 

6.1.1 Topographic Survey 

A topographic map of the Mine Site with a two -foot contour resolution will be prepared by an aerial 
mapping service. Significant features such as buildings, mine workings, and other property 
features will also be surveyed. This map will be used to aid in determining surface slope angles 
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and volumes of the existing tailings piles. Additionally, the topographic map will be used to confirm 
the georeferenced historical site features with their current locations, which will be used in the 
placement of two groundwater wells, and should optimize the chances for intercepting mine 
features at depth. 

6.1.2 Confirmation Surface Water Sampling 

Two confirmation surface water sampling events will be conducted between now and the first 
winter rains of 2010. Initial sample collection activities will be limited to the ponds and the flowing 
springs and creeks as practical. Additional surface water sampling events will occur during the 
winter of 2010 -2011 following the first significant rainfall event, and will include sampling from all 
sixteen sampling locations as is practical based on field conditions. These sampling events will be 
used to confirm the data collected in April and May of 2010, and to quantify surface water runoff 
from the Mine Site during different times of the year, including the end of the dry season and first 
runoff at the beginning of the winter rainy season. The surface water samples will be collected and 
analyzed in an identical fashion to the samples collected in April and May of 2010 as described in 
Section 3.0 of this report. 

6.1.3 Monitoring Wells 

6.1.3.1 Adit Sampling 

The Adit Spring has been so named as it has been postulated that the source of the water is from 
the Bradley Mining Company underground mine workings 165 -foot Adit that extends more than 
300 -feet from the main underground complex to its outlet on the hill slope above the Lower Pond. 
This Adit opening has long been covered by mine tailings, but still serves as a conduit for water in 
the Mine to surface and then free flow into the Lower Pond. 

It is proposed to install a well that will intersect the buried Adit at depth in order to obtain a 
representative water sample of Adit water prior to its interaction with mine waste and the 
atmosphere. Additionally, the well will be used to install a pressure transducer to monitor water 
levels /flow through the Adit. Ideally, this well will extend through to the floor of the Adit and into a 
sump which would allow for the collection of water samples via a small submersible pump. The 
exact placement of the well will be aided by the topographic survey data described in Section 6.1.1. 

6.1.3.2 DMEA/Cordero Tunnel Sampling 

Cordero only operated at the 360 Level of the underground mine workings, which are currently 
presumed to be flooded. Collecting a water sample from the 360 -foot workings could help identify 
the quality of the water that is sourced from this level of the Mine. This data could then be 
compared to the data collected from the 165 -foot Adit to determine the relative contribution of 
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mercury loading from the 360 Level, if any, emanating from the Adit Spring (it is presumed that the 
Cordero workings at the 360 Level are connected to the Bradley underground workings via a 
sloped tunnel called the `Main Winze'). The well would be placed near the original DMEA Shaft 
(the entrance to the 360 -foot underground workings level) to maximize the opportunity to intersect 
one of the former 360 Level tunnels. Once the well is complete, it will be equipped with a pressure 
transducer to monitor water levels and a submersible pump for the collection of groundwater 
samples. The exact placement of the well will be aided by the topographic survey data described 
in Section 6.1.1. 

6.2 Development of Remedial Action Work Plan and Preliminary Remedial Design 

Based on the results presented in this report, combined with data collected as outlined in Section 
6.1 above, Sunoco will develop a Remedial Action Workplan and Preliminary Design Document 
compliant with the conditions in CRWQCB Order R5- 2009 -0869. This document will be of 
sufficient depth and detail to allow competent development of remedial action costs, and allow 
eventual preparation of detailed implementation plans for the parties eventually conducting the 
work. 

Scope elements to be included are as follows: 

Capping Plan for Waste Rock and Tailings; 

Drainage and Capping Plan for Ponds; 

Storm and Spring Water Drainage Design Plan; 

Adit Water Discharge Capture and Re- routing Plan; and 

Conceptual Adit Water Discharge Treatment Preliminary Design. 
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