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1.0 INTRODUCTION

This oversight summary report describes the activities completed and the information collected
during Burleson Consulting, Inc. (Burleson) field oversight at the Leviathan Mine Superfund Site
(Leviathan Mine) in Alpine County, California. Field oversight was provided from April 29,
2009, through November 2, 2009. Burleson performed oversight for the U.S. Environmental
Protection Agency (EPA), Region 1X, under contract with the U.S. Army Corps of Engineers
(USACE), Sacramento District (Contract No. W91238-08-D-0012). Burleson personnel were
on site once per month during April and May, and every other week from June through
November during the 2009 Leviathan Mine construction and water treatment season (May to
November). The primary focus of field oversight was to: (1) monitor the effects of mine
drainage capture and treatment on the quality of Leviathan Creek and associated creeks
downstream from the mine, and (2) confirm that work conducted by the California Regional
Water Quality Control Board—Lahontan Region (Regional Board) and Atlantic Richfield
Company (Atlantic Richfield) followed the approved work plans.

1.1 LOCATION AND BACKGROUND

The Leviathan Mine is located in Alpine County, California, 5 miles east of Markleeville (see
Figure 1), and encompasses 32 patented mineral claims and a patented mill site (Regional Board
2010). Native sulfur was extracted from the Leviathan Mine by underground and open-pit
mining methods, which ceased in 1962 (Regional Board 1975). Leviathan Creek flows through
the mine site, where the water quality becomes impaired when water contacts sulfur- and metals-
bearing rock. Acidic, metals-bearing seepage discharges to the creek from known sources
including a collapsed adit, the Pit Underdrain (PUD), the Channel Underdrain (CUD), Delta
Seep (DS), and Aspen Seep (AS). Additional unidentified sources of contaminants may further
impair surface water quality. Acid-generating mine waste in the creek bed appears to affect
Leviathan Creek, although the mine waste and water contact was reduced through remediation
activities conducted by the Regional Board in 1984. Leviathan Creek flows into Bryant Creek
north of the mine, and Bryant Creek flows across the Nevada state line and into the East Fork of
the Carson River. The Leviathan Mine was listed as an EPA Superfund site on May 11, 2000. A
site map of the Leviathan Mine is presented as Figure 2. A light detection and ranging (LIDAR)
map of pond area features is presented as Figure 3.

1.2 PURPOSE AND OBJECTIVES

This report summarizes Burleson’s 2009 field oversight activity and presents photographic
documentation of site activities. Field measurements collected during oversight at the on-site
water treatment systems (located at Pond 1, Pond 4, and AS) provide insight into the
effectiveness of the systems in treating acidic, metals-bearing water generated on site. Field
measurements collected at monitoring points on Leviathan, Aspen, Mountaineer, and Bryant
Creeks (see Figure 2) before, during, and after the treatment season are useful for evaluation of
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the effectiveness of the early response actions and also provide insight into the watershed’s
response to capture and treatment of acidic, metals-bearing water and release of effluent from the
treatment systems. This insight will be used to evaluate long-term options for acid drainage
treatment at the Leviathan Mine and the resulting improvement in downstream water quality in
Leviathan and associated creeks.

Burleson’s field oversight included maintaining communication with EPA, Regional Board, and
Atlantic Richfield personnel, visiting and inspecting the treatment systems and site
infrastructure, and monitoring surface water quality through the treatment season. Field
observations were documented in dedicated field notebooks, on field data sheets, and in
photographs. A brief oversight summary was prepared after each oversight period and was
delivered to EPA and USACE. Oversight summaries and photographs are presented in
Appendices A and B. Information presented in this report was acquired during field oversight
and telephone calls with the Regional Board, Atlantic Richfield, and both parties’ contracted
personnel. Though information is accurate to the best of Burleson’s knowledge, year-end reports
prepared by the Regional Board and Atlantic Richfield contain information that was unavailable
to Burleson during oversight.

1.3 REPORT ORGANIZATION

This report presents a summary of activities observed during field oversight at the Leviathan
Mine throughout the operating season in 2009. This report is organized into the following
sections:

e Section 1.0 provides an overview of the Leviathan Mine and describes objectives of
oversight.

e Section 2.0 describes site activities conducted by Atlantic Richfield in 20009.
e Section 3.0 describes site activities conducted by the Regional Board in 2009.
e Section 4.0 describes site activities conducted by EPA in 2009.

e Section 5.0 describes Burleson’s oversight activities and findings in 2009.

e Section 6.0 summarizes activities at Leviathan Mine in 2009 and presents conclusions
and recommendations for future investigations and activities.

e Section 7.0 presents references cited in this report.
This report also includes the following appendices:

e Appendix A, Oversight Summaries

e Appendix B, Oversight Photographs

e Appendix C, Field Instrument Calibration Records

e Appendix D, Monitoring Well Hydrographs

Figures and tables are presented after the report text.
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2.0 ATLANTIC RICHFIELD COMPANY SITE ACTIVITIES

This section describes early response actions (ERA) conducted at the Leviathan Mine by Atlantic
Richfield during the 2009 operating season. The scope, objectives, and procedures for 2009
ERA activities are presented in Atlantic Richfield’s 2009 Removal Action Work Plan
amendment (AMEC 2009a). The scope of Atlantic Richfield’s 2009 ERAs included:

e Collection of information that will be used to evaluate reliable and suitable treatment
methodologies that may be incorporated into the long-term remedy for the Site.

e Treat the previously identified CUD, DS, and AS flows to discharge criteria previously
established for the Site to the extent practicable for a treatability study.

e Optimize treatment systems.
e Implement safety-related improvements at all treatment areas.

¢ Reduce potential for environmental contamination due to spills or treatment
disruptions.

The basic objectives of Atlantic Richfield’s ERAs in 2009 included the following for the DS and
CUD (AMEC 2009a):

e Maintain the DS collection area to optimize flow capture;

e Maintain the CUD collection area to optimize flow capture and facilitate year-round
United States Geological Survey (USGS) flow measurements;

e Assemble and operate the Pond 4 lime treatment system (LTS) for initial 2009 treatment
of collected CUD and DS flows;

e Perform pre-commissioning construction, commissioning and startup testing of the high
density sludge (HDS) treatment system and transition the system to full scale treatment of
collected CUD and DS flows.

e Convert the Pond 4 LTS to an emergency back-up treatment system for potential use
during the remainder of the 2009 Atlantic Richfield work season (ARWS); and

e Try to extend the length of the water treatment season for the CUD and DS flows to the
extent practicable while gathering information on the operational and performance
reliability of the HDS Treatment System and the CUD and DS collection and conveyance
systems during “shoulder-season” cold weather conditions.

The basic objectives of Atlantic Richfield’s ERAs in 2009 included the following for the Aspen
Seep (AMEC 2009a):

e Continue to optimize Aspen Seep Bioreactor (ASBR) system performance;
e Remove sludge, as necessary, and evaluate future sludge management practices;
o Continue engineering evaluation and optimization of the power supply,
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telemetry and chemical feed and storage systems, as necessary, to promote safe and
reliable operations.

Burleson observed field activities associated with Atlantic Richfield’s objectives identified
above, but did not review data obtained by Atlantic Richfield during treatment (such as
laboratory analytical data, technical operational data, or cost information). Information gained
through Burleson’s oversight of Atlantic Richfield’s site activities at Leviathan Mine in 2009 is
presented in the following sections. Analytical and technical data are presented in Atlantic
Richfield’s year-end report (AMEC 2010).

2.1 CHANNEL UNDERDRAIN AND DELTA SEEP TREATMENT

Atlantic Richfield captured CUD and DS discharges and treated the combined flows ina LTS
from May 1 to July 16, and in the HDS plant from July 20 to October 30, 2009. CUD and DS
flows were captured and directed to Pond 4 from July 16 to July 20. The LTS was located
adjacent to Pond 4, and the HDS plant is housed in a building north of Pond 4. The LTS
commenced operations during the limited access season (LAS) after Atlantic Richfield
completed mobilization during April. LAS operations transitioned directly to normal work
season operations on June 1, 2009. Operators reported the treatment rate was about 40 gallons
per minute (gpm) during May, and decreased below 30 gpm by July. Intercepted flows of the
CUD and DS were below 15 gpm by mid-August.

Atlantic Richfield contracted AMEC to manage and conduct CUD and DS treatment. AMEC
personnel operated the LTS and the HDS treatment systems. CUD and DS treatment —
including road maintenance, site preparation, operation of the LTS, commissioning and operation
of the HDS system, effluent discharges to Leviathan Creek, sampling, disruptions during
treatment, and winterization — are discussed in the sections below. Atlantic Richfield treated
about 6.8 million gallons of CUD and DS discharge between May 1 and October 30 2009. The
durations of CUD and DS treatment seasons since 2001 are summarized in Table 1.

211 Road Maintenance

In accordance with their US Forest Service (USFS) permit, Atlantic Richfield maintained the
access roads to Leviathan Mine during the 2009 field season. AMEC cleared snow from
Leviathan Mine Road to start treatment during the LAS. The surface of the Leviathan Mine
Road from Nevada and California was bladed, as necessary, to maintain a smooth surface. Dust
suppressants were not used during 20009.

2.1.2 Pond 4 Site Preparation

Preparation of the Pond 4 area and CUD treatment system began in April 2009. The water level
in Pond 4 was about 2 feet below the top of the overflow standpipe extension used to increase the
storage capacity in Pond 4 during Burleson’s oversight visit on April 29, 2009. The water in
Pond 4 before treatment in 2009 was a combination of (1) treated water left at the end of the
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treatment season in 2008; (2) direct precipitation that fell on the pond through the winter; and
(3) acid drainage that may have discharged into Pond 4 from the influent standpipe, which was
found to be a minor source of contamination in previous years (Brown and Caldwell 2002).
Photograph B-1 in Appendix B shows Pond 4 before treatment began in 20009.

Water level data for Pond 4 during the 2009 field season obtained from the USGS are shown on
Figure 4. Water elevation data obtained from the U.S. Geological Survey (USGS) online
database (USGS 2009) showed the water level in Pond 4 reached just above 5.6 feet on the staff
gage in late April 2009, and then began to increase sharply as the inputs of water from CUD and
DS began prior to start of treatment on May 4.

CUD and DS treatment began on May 4, 2009, about 3 weeks after AMEC reported beginning
mobilization efforts. The LTS was mobilized to the site and assembled over a 3-week period
during May 2009.

2.1.3 Lime Treatment System Operation

A process flow diagram for the LTS at Pond 4 is provided in Figure 5. Photographs B-2 through
B-5 in Appendix B show the LTS setup. The LTS consisted of a Rotating Cylinder Treatment
System (RCTS) similar to the LTS operated during 2007 and 2008. The treatment plant was set
up to accept water from either Pond 4 or an equalization tank receiving CUD and DS acid
drainage. Water from either source was mixed with a lime slurry within a flash tank. Next, the
water entered the RCTS cylinders which used shallow, horizontal, trough-like cells and rotating
perforated cylinders for atmospheric oxygen transfer, and agitation and mixing during treatment
of the water. The treated water was then pumped to roll-off bins containing filter bags, and the
filtered water was collected and then pumped to Pond 4 for temporary storage before being
discharged to Leviathan Creek. Pond 4 was also operated in a recirculation mode during 2009.
Periodically, water from Pond 4 was treated in the LTS as described above. Thus, a mixture of
LTS effluent and untreated water was treated using the LTS during recirculation operations.
Treated water in Pond 4 was periodically discharged to Leviathan Creek by pumping.

The LTS was put into initial operation on May 1, 2009 and operated until July 16, 2009, when
the treatment system was turned off to transition treatment operations to the HDS treatment
system. During the transition period, CUD and DS flows were contained within Pond 4. The
LTS was maintained ready to resume treatment if the HDS plant needed to be shut down through
October 1, 2009. LTS plant winterization began on October 1.

Approximately 3.9 million gallons of acid drainage was treated at the LTS plant in 2009. The
volumes of CUD and DS treated from 2001 to 2009 are compared in Table 1.

2.1.4 HDS Treatment System Commissioning and Operation

The HDS plant was commissioned and operated after completion of construction during 2009.
HDS plant construction activities included installing cages around ladders, completion of
lighting systems, and adjusting work platform elevations. A process flow diagram for the HDS
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plant at Pond 4 is provided in Figure 6. Photographs B-6 through B-11 in Appendix B show the
HDS setup.

Precommissioning activity included repair of pipes to minimize low points that did not freely
drain, establishing communications between the treatment plant and polymer system, power
system synchronization, set up and testing of the lime delivery system, programming of control
systems, installation of conveyance pumps, and system tests. System tests included static and
dynamic hydraulic tests, hydraulic pump and valve tests, pH probe testing, and verifying that
interceptor controls and communication systems functioned.

The HDS plant was designed to receive influent water from Pond 4. To minimize chemical
fluctuations and equalize flows to the HDS plant, Pond 4 was converted from use as a settling
pond during LTS operations to a storage pond used to store raw CUD and DS water prior to
treatment during HDS operations. Influent is pumped from Pond 4 to the lime sludge mix tank
where it mixes with lime and sludge from the clarifier (initial operations do not include sludge).
The mixture then flows to the reactor tank where solids form as the lime and oxygen are mixed
with the solution. Reactor tank effluent enters the clarifier where flocculent is added, and solids
agglomerate and settle. Water from the clarifier flows to the effluent tank. Effluent can be used
to mix flocculent, can be discharged to Pond 4, or can be discharged to Leviathan Creek. Part of
the sludge is wasted to the sludge bins, and part of the sludge is recirculated to the lime/sludge
mix tank. Decant water from the sludge bins is pumped back to the reactor tank, and dried
sludge is profiled and disposed off site. The HDS plant was designed to drain to Pond 4 in the
event of unexpected shutdown.

Operation of the HDS plant began on July 20 with daylight only operations through July 23.
Around-the-clock HDS operations commenced on July 23. Minor issues encountered during this
period included noise from the Pond 4 influent pump, and turbidity cell failure. The HDS system
operated to treat and discharge about 3.3 million gallons of CUD and DS flows through
November 2. Challenges encountered during operation of the HDS plant included:

e Communication issues with the DS pumps caused pump outages and short term return of
DS discharge to Leviathan Creek on several occasions.

e Sump pumps that were left manually shut off caused the HDS plant to shut down on July
3L

e pH probes in initial use required significant maintenance, so a different type of pH probe
was installed.

e The lime mix tank port clogged occasionally.

e Low flows from the CUD and DS resulted in reducing the treatment time to 5 days per
week from 7 days per week.

e Low temperatures experienced during late October caused the HDS feed line to freeze.
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2.15 Discharges of Treated Water to Leviathan Creek

During LTS operations, treated water in Pond 4 was discharged from the northwestern corner of
the pond to Leviathan Creek by pumping through flexible hoses. The Pond 4 overflow system
was not used because in 2001 it was found to be a source of acid drainage contamination (Brown
and Caldwell 2002). Burleson did not collect or analyze samples of influent and effluent from
the treatment system during 2009 field oversight and, therefore, cannot assess the performance of
the LTS plant.

Discharge of treated water during HDS operations occurred continuously during plant operating
periods at 40 gpm to 150 gpm. The HDS plant discharges directly to Leviathan Creek.

Figure 4 shows the average daily water level in Pond 4 during the 2009 treatment season. Sharp
increases in the water level between June and October indicate periods of CUD and DS capture
and accumulation in Pond 4 (during HDS operations), or accumulation of treatment system
effluent prior to discharge (during LTS operations). Sharp declines in the water level between
June and October indicate periods of discharge from Pond 4 to Leviathan Creek during LTS
operations, and treatment and discharge in the HDS plant. Figure 7 shows periods of discharge
from Pond 4 and other sources (including untreated waters and treatment system effluents) to
Leviathan Creek. Figure 7 shows the relationship between discharges from on-site sources and
flow at Station 15 in Leviathan Creek (USGS 2009).

Burleson identified 23 periods of effluent discharge from Pond 4 to Leviathan Creek based on
field observations and review of Pond 4 water elevation data obtained from the USGS (2009).
Nine discharge events occurred during LTS operations and 14 discharge events occurred during
HDS operations. By May 11, after 10 days of LTS operation, the elevation of Pond 4 was
maintained above 7.5 feet, approaching the elevation of the discharge outlet. From mid May to
mid July the Pond 4 elevation fluctuated between about 4.5 and 6.5 feet. In mid-July Pond 4 was
drawn down to below 4.5 feet to provide capacity for HDS commissioning and start up. After
approaching a gage height of 6.5 feet in mid-August, Pond 4 elevation was maintained below 6
feet through the end of the treatment season on November 2. At the end of the treatment
activities in November, the Pond 4 elevation was about 4 feet.

Atlantic Richfield reported LTS discharges on the following dates:

e May8 e June 15 to June 17
e May 10 to May 24 e June 22 to June 26
e May 27 to May 29 e July 6toJuly 10

e JuneltoJuneb e July 13toJuly 15

e June 8toJune 12

Atlantic Richfield reported HDS discharges on the following dates:

e July 20 to July 31 e August 17 to August 31
e August 4 to August 8 e September 1 to September 4
2009 Oversight Summary Report 7 July 2010
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e September 8 to September 11 e October 5 to October 9

e September 14 to September 18 e October 12 to October 16
e September 21 to September 25 e October 19 to October 23
e September 28 to September 30 e October 26 to October 30
e October 1 e November 2

2.1.6 Atlantic Richfield Sampling Activities

Atlantic Richfield mobilized to begin LAS operations during April 2009 under the conditions
described in the technical memorandum Criteria for Access and Pond 4 Lime Treatment System
Operation During the Spring 2009 Limited Access Season (AMEC 2009b). The LTS and HDS
operations were performed under the 2009 Removal Action Work Plan Leviathan Mine Site Alpine
County, California (RAWP) (AMEC 2009a). Table 5 of the RAWP specified the location and
frequency of sampling during the LTS operations, and Table 6 of the RAWP specified the
location and frequency of sampling during the HDS operations. Sampling was performed in
accordance with the RAWP during the 2009 treatment activities at Pond 4. Figure 4 shows the
sample dates associated with pond water gage height. Water samples from the LTS and HDS
were analyzed for field parameters (pH, temperature, dissolved oxygen, specific conductance
[SC], oxidation-reduction potential [ORP], and ferrous iron to ferric iron ratio); laboratory
analysis included acidity, alkalinity, aluminum, arsenic, cadmium, calcium, chloride, chromium,
copper, hardness, iron, lead, magnesium, nickel, selenium, sulfate, total dissolved solids, total
suspended solids, and zinc. Samples were analyzed in the field and laboratory to ensure
compliance with the objectives in the removal action memorandum (RAM) (EPA 2001) and
Modified Removal Action Memorandum (MRAM) (EPA 2008) and to obtain process
information useful for evaluating long-term treatment options. Sludge in the filtration and
disposal bins was to be sampled for laboratory analysis (total metals, leachable metals, and
physical properties).

The RAWP listed the following sampling locations and frequencies:

e CUD and DS Flows: field parameters measured weekly and samples submitted for
laboratory analysis monthly.

e LTS influent and effluent: field pH measured daily.

e LTS effluent to Pond 4: field parameters measured weekly, and samples submitted for
laboratory analysis monthly.

e Pond 4: field parameters measured immediately before discharge and three times daily
during discharge.

e Pond 4 discharge to Leviathan Creek: field parameters measured three times daily, and
samples submitted for laboratory analysis once per week during discharge periods.

e Treatment solids (solids in filtration and disposal bins): total and leachable (toxicity
characteristic leaching procedure [TCLP], Soluble Threshold Limit Concentration
[STLC], Synthetic Precipitation Leaching Procedure [SPLP]) metals, moisture content,
and density prior to disposal.
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Burleson observed LTS treatment system operators collecting field parameter measurements
during several site visits, and conversations with operators during oversight visits indicated that
samples were being collected in accordance with the RAWP.

2.1.7 Interruptions during 2009 Treatment

The following interruptions to water treatment at Pond 4 occurred during the 2009 treatment
season were reported:

June 8: Heavy rain caused AMEC to stop work, associated runoff caused loss of DS capture for
about an hour in the early afternoon, and from 6 PM to 6:30 AM on June 9. During these
periods, DS flows entered Leviathan Creek.

June 24. AMEC reported the occurrence of ‘short term’ pump stoppages at DS during the
preceeding two weeks. During these periods, DS flows entered Leviathan Creek.

July 31: The HDS plant automatically shut down when a sump with a manually closed valve
filled with rain and the plant received a high level signal. CUD and DS were captured and
discharged to Pond 4 during this time.

August 8 to August 17: The plant was shut down due to evacuation to prevent the spread of flu.
CUD and DS were captured and discharged to Pond 4 during this time.

2.1.8 Winterization

CUD and DS capture were suspended on November 2, 2009. CUD and DS discharges were
returned to Leviathan Creek, and the LTS and HDS systems were prepared for winter.
Conveyance pipes from DS and CUD to Pond 4 were drained, selected valves were removed for
storage, electrical conveyance components (pumps and controls) were removed, packaged and
stored for the winter, and field trailers were removed from the site.

During October, the RCTS and piping associated with the LTS were drained and cleaned. The
RCTS was secured for winter storage at the site.

A final batch discharge of treated water was released from Pond 4 to Leviathan Creek from
November 2 to November 4, 2009, leaving approximately 3.5 feet of freeboard capacity to retain
direct precipitation over the winter.

HDS winterization activities included:
e Draining and cleaning system tanks.
e Draining and cleaning system pipes.
e Removal and storage of system pumps.
e Removal and storage of freeze-damageable equipment.
e Protective wrapping of system controls.

e Changing the oil in pumps and gears to prevent damage during storage.
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e Filling the diesel storage tank to reduce corrosion.
e Placing lime in Pond 4.
e Removing sludge and sludge bins.

During winterization activities, improvements were made to the HDS power system including
installation of disconnects for each generator, implementation of arc-flash mitigation measures,
and installing sound enclosures around the generators.

Accumulated sludge, documented in previous years, remained in Pond 4 after the 2009 treatment
season. This accumulated sludge has significantly reduced the capacity of Pond 4 for storing
precipitation should a wet year occur. Photographs B-12 and B-13 in Appendix B show the
sludge accumulated in Pond 4.

2.2 ASPEN SEEP TREATMENT

Atlantic Richfield continued to treat water at the AS using the ASBR. A diagram of the ASBR
operated in recirculation mode is presented in Figure 8.

Atlantic Richfield identified the following objectives for Aspen Seep treatment during 2009
operations (AMEC 2009a):

e Continue to optimize system performance;
e Remove sludge, as necessary, and evaluate future sludge management practices; and

e Continue engineering evaluation and optimization of the power supply, telemetry and
chemical feed and storage systems, as necessary, to promote safe and reliable operations.

Of the tasks listed above, Burleson observed sludge removal and changes to the chemical storage
systems.

2.2.1 Aspen Seep Bioreactor Operation

Atlantic Richfield’s contractor Broadbent and Associates (Broadbent) continued to operate the
ASBR to treat AS discharge without significant modifications from 2008 operations. The sludge
pipeline was augmented by installing a second pipe so that sludge could be pumped out of the
system while water returned to the bioreactor. Chemical storage systems that were beginning to
leak were replaced with a storage system located on a containment pad to the north of the ASBR.

The ASBR continued to be operated in recirculation mode. With the recirculation system,
sodium hydroxide is added to the AS influent which is then mixed with sulfide-rich water from
bioreactor cell 2 in Settling Pond 1 for precipitation of metal sulfides. Water is pumped from the
opposite end of Settling Pond 1 back to the pretreatment pond at approximately three times the
system influent rate. The ASBR is operated in this mode because recirculated water has lower
metals content and higher pH than raw AS water. These parameters are ideal for biological
treatment in the bioreactor cells. Ethanol is added to the recirculated water to provide a carbon
source for the sulfate-reducing bacteria. Settling Pond 1 discharges to Settling Pond 2 from
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which bioreactor effluent is discharged along a rock-lined aeration channel to an infiltration pond
adjacent to and above Aspen Creek. The recirculation pumps are powered by propane
generators. During 2009 Atlantic Richfield began an optimization study by reducing the ethanol
feed to the bioreactor and performing enhanced sampling. Photographs B-14 through B-22 in
Appendix B show the ASBR in 2009.

AMEC reported in December 2009 that 3.6 million gallons of AS discharge were projected to be
treated at the bioreactor during 2009 (Lombardi 2009). The AS flow rate during 2009 was
similar to the 2008 flow rate, (see Figure 9). The lower Aspen Seep discharge rate in 2008 and
2009 was attributed to a third consecutive year of below-average precipitation. Details of the
bioreactor performance are summarized in Atlantic Richfield’s year-end summary report (AMEC
2010).

Burleson’s field parameter measurements showed the ASBR was effective at increasing the pH
and reducing the oxidation state of Aspen Seep discharge (see Figure 9). Burleson measured
ASBR effluent pHs between 6.9 and 7.6 during the 2009 treatment season. The pH of ASBR
effluent appears to have remained relatively stable during 2009. ORP is another key indicator of
bioreactor performance. Burleson measurements show a decreasing trend in ASBR effluent
ORP through early August, followed by increased ORP through the end of the treatment season.
The decreasing ORP through August appears to coincide with bioreactor flushing. The increased
ORP for the remainder of the treatment season appears to coincide with sludge removal activities
that necessitated drawing down ASBR Settling Pond 2 for much of the treatment season. These
elevated ORP measurements may reflect the sampling location characteristics more than the
performance of the bioreactor.

The following improvements were made to the ASBR during 2009:

e New double-walled steel tanks were e A new remote camera was installed.

installed to store sodium hydroxide. e A second sludge pipeline was

e A new fire-rated ethanol storage tank installed from the bioreactor to the
was installed. belt press area to allow simultaneous
sludge removal and return of

e The old poly tanks used to store dewatering effluent

sodium hydroxide were removed,
cleaned and disposed of off site.

EPA and Atlantic Richfield held a conference call on December 18, 2009 to discuss bioreactor
operations and performance. The discussion included review of changes to chemical additives
and observed effects on bioreactor effluent. Ethanol feed to the bioreactor was reduced by 50
percent in an attempt to reduce sludge creation. A discussion of sulfate in effluent lead to
questioning whether Bioreactor 2 was functioning effectively, and potentially changing the flow
patterns through the system to evaluate effectiveness. The call participants concluded that the
bioreactor is currently functioning well, that bioreactor operations appear to be changing to an
operational mode (from a research mode), and Atlantic Richfield will continue to try to improve
bioreactor efficiency.
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Discharge of ASBR effluent from the infiltration pond to Aspen Creek continued during 2009.
Water overflows from the northeastern corner of the infiltration pond down a steep slope into
Aspen Creek.

2.2.2 Aspen Seep Bioreactor Sludge Removal

Broadbent removed an estimated 154,500 gallons of sludge from Settling Pond 1 in 2009
(Lombardi 2009). The sludge had accumulated in Settling Pond 1 during biocell flushing and
was pumped to the dewatering system. Bioreactors 1 and 2 were flushed weekly from June to
August during the 2009 field season to remove accumulated sludge. Broadbent began removing
sludge from Settling Pond 1 on July 22, 2009. Sludge was pumped through the sludge pipeline
to the sludge dewatering area. The sludge was dewatered in a centrifuge. Dewatering required
10 days and resulted in 64 cubic yards (42 tons) of solids with an average moisture content of
81%. Power was supplied to the centrifuge from a dedicated diesel-fueled generator. Dewatered
sludge was transported off site for disposal. Dewatering system effluent was returned to settling
ponds at the ASBR via the new dewatering discharge pipeline.

Bioreactor flushing and sludge removal resulted in maintaining ASBR treatment performance as
measured by ORP of the effluent and percent sulfate removal. Sulfate removal ranged from 300
milligrams per liter (mg/L) to 500 mg/L during 2009 (Lombardi 2009).

A pilot scale comparison of two sludge dewatering methods was started late in the treatment
season. Sludge was placed in two adjacent bins at the sludge handling area. One bin provided
for gravity drainage of moisture from the sludge, and the other bin contained the sludge and
prevented gravity drainage. Results from this pilot study will be used to compare alternatives to
active ASBR sludge dewatering.

2.2.3 Aspen Seep Bioreactor Remote Instrumentation Implementation

Atlantic Richfield continued maintenance of the remote control technology system for the ASBR
during the 2009 treatment season. Implementation of a remote communication system is an
important step in the development of a year-round treatment system for other sources of AMD at
the Leviathan Mine. Maintenance during 2009 included installing a new remote camera.
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3.0 CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD -
LAHONTAN REGION SITE ACTIVITIES

This section describes activities conducted at Leviathan Mine by the Regional Board during the
2009 operating season. The Regional Board’s work plan (Regional Board 2009) identified three
activities planned for the 2009 operating season: summer treatment of AMD captured year-round
in a series of ponds; site maintenance of ponds, drainage and diversion channels, and gates and
fences; and site monitoring of water quality, water quantity, and meteorological information.
Information gained through Burleson’s oversight of the Regional Board’s site activities at
Leviathan Mine in 2009 is presented in the following sections. Details about 2009 site activities
are presented in the Regional Board’s 2009 year-end report (Regional Board 2010).

3.1 PoND WATER TREATMENT

The PUD and Adit drain to Pond 1. Pond 1 is connected to Ponds 2N and 2S so that the level of
water in each pond is the same. The Regional Board contracted Decon Environmental, Inc.
(Decon), to treat pond water in 2009. This was Decon’s second year operating the pond water
treatment system (PWTS) at Leviathan Mine. Below-average precipitation during the winters of
2007-2008 and 2008-2009 resulted in partial filling of the evaporation pond and caused lower
than average discharge rates from the Adit and PUD. Average daily flow rates for the Adit and
PUD are presented in Figure 11. The pond water treatment system is located at Pond 1. Pond 1
is connected to Pond 2 north and Pond 2 south via underground PVC pipes. Water can be
transferred between the ponds through these pipes.

Mobilization and field preparation for Pond 1 treatment began in late-June 2009. About 484 tons
of dried sludge that was generated during pond water treatment in 2008 was removed from the
pit clarifier (Kao 2009). An excavator was used to remove the dried sludge, using care to
minimize disturbance of the underlying sand layer. Excavated sludge was temporarily stockpiled
adjacent to the pit clarifier within the mine pit before it was transferred to an off-site disposal
facility. The Regional Board reestablished its on-site field laboratory and office trailer.
V-ditches were also cleaned out, with sediment deposited on the down slope sides of the ditches.
Photographs B-23 through B-39 in Appendix B show activities associated with pond water
treatment in 2009.

Decon continued to use dry lime in treatment system operations during 2009. Decon also
provided weather tight enclosures around control panels to prevent the need to remove them
during winterization, and re-install them during mobilization each summer.

The Regional Board began Pond 1 treatment on July 31, 2009. The Pond 1 Lime Treatment
Plant (LTP) was operated in two modes during 2009. The LTP operated 10 to 12 hours per day,
5 days per week, at an average rate of about 100 gpm through most of the treatment period.

Pond 1 treatment operations were stopped on September 2, 2009. The Regional Board treated a
similar volume of evaporation pond water at the Pond 1 LTP in a similar period in 2008 and
2009 (see Table 2).

2009 Oversight Summary Report 13 July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.



During 2009, Decon used a single stage lime addition instead of adding lime at two points. A
process flow diagram for the Pond 1 LTP is presented as Figure 12. PWTS effluent was first
discharged from the pit clarifier to Leviathan Creek on August 6, 2009. Discharge occurred at a
rate similar to the treatment rate to maintain a constant water level in the pit clarifier. Effluent
was discharged through the decant structure in the southeastern corner of the pit clarifier and
through the U-shaped underdrain. Discharge flowed through the weir and monitoring station
established in 2003 and operated by the USGS. The weir system provided precise flow
measurements and minimized the clogging and measurement inaccuracy associated with scaling
in discharge pipes. Periods of PWTS discharge from the pit clarifier and flow in Leviathan
Creek are shown in Figure 7. The discharge rates presented on Figure 7 are based on
information from the Regional Boards 2009 Annual Report. The Regional Board collected
effluent samples two times per week during discharge of treated water to Leviathan Creek.

Pond water treatment was completed on September 2, 2009. Remaining effluent was discharged
from the pit clarifier through the U-shaped underdrain immediately after treatment was
completed. The discharge rate from the pit clarifier underdrain had decreased to less than 5 gpm
on September 10. An estimated 2.9 million gallons of water from Ponds 1, 2-North, and 2-South
was treated (Kao 2009), leaving the ponds nearly dry. A comparison with volumes of water
treated in previous years is presented in Table 2. Treatment system operators began winterizing
the Pond 1 LTP shortly after treatment was complete. The treatment system tanks were emptied
and cleaned and sensitive equipment was secured for the winter. Valves were left in a position
that allowed Ponds 1, 2-North, and 2-South to fill in equilibrium with Adit and PUD discharge
and direct precipitation.

Burleson’s field parameter measurements showed the pH of the effluent in the pit clarifier was
between 7.5 and 7.7 for most of the treatment period. Previous data suggest that effluent
generally meets discharge criteria in the RAM when effluent pH is between 7 and 8. Analytical
results for daily samples of the pit clarifier effluent are expected in the Regional Board’s 2009
year-end report.

Starting treatment later in the year provided time for evaporation to reduce the volume of water
requiring treatment. While potentially risky after years with above average precipitation, starting
and finishing pond water treatment later in the season also reduces the quantity of Adit and PUD
discharge that accumulates in the ponds before treatment begins the following year.

3.2 REVEGETATION

The Regional Board’s work plan (Regional Board 2009b) identified invasive plant control as an
objective in 2009. The El Dorado County Department of Agriculture (EDCDA) visited the
Leviathan Mine in the 2002 through 2008 treatment seasons to spray for tall whitetop (Lepidium
Latifolium). Invasive plants were sprayed with herbicide by the EDCDA, on August 3, 20009.

Burleson’s oversight visits in 2009 did not coincide with invasive plant control.

2009 Oversight Summary Report 14 July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.



3.3 SITE MAINTENANCE

The Regional Board’s work plan (Regional Board 2009) identified site maintenance activities in
2009, which are discussed in the subsections below.

331 Fence Repair

The Regional Board is responsible for upkeep of the barbed wire perimeter fence around the
Leviathan Mine. As a result of primarily natural conditions, the fence requires repairs on an
annual basis (Regional Board 2008b).

3.3.2 Evaporation Pond Liner Maintenance
The Regional Board performed minor upkeep at the evaporation ponds consisting of inspection
for exposed areas of pond liner material, and covering the exposed area with soil.

3.3.3 Erosion Control Measures

Accumulated sediment was removed from V-ditches within the pit.

3.34 Off-site Concrete Culvert Disposal

The Regional Board removed a concrete culvert located on USFS property per the USFS letter
request from the previous year.

3.35 CUD Maintenance

The Regional Board replaced pipe connections on the CUD and removed unused appurtenances
from the CUD terminus plumbing on April 6, 20009.

34 SITE MONITORING

The Regional Board continued site monitoring in 2009, including monthly surface water
sampling and flow measurements (in cooperation with the USGS) and on-site collection of
weather data. Site monitoring data will be incorporated into the Leviathan Mine master database
managed by Atlantic Richfield. Data summary reports are not generated. Burleson encountered
Regional Board staff performing surface water sampling during several 2009 oversight visits.

In cooperation with the Regional Board, USGS installed weirs and monitoring stations at three
locations to monitor surface water flow at the weir box in the Pit, and at points where tributaries
above and below the Pond 2 area enter the concrete channel of Leviathan Creek.
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4.0 U.S. ENVIRONMENTAL PROTECTION AGENCY SITE ACTIVITIES

This section describes activities EPA conducted at the Leviathan Mine during the 2009 operating
season. EPA maintained a presence on site through oversight visits. EPA also installed water
quality monitoring equipment in the creek system, and performed macroinvertebrate surveys.
EPA’s oversight was conducted in part by Burleson and is presented in Section 5.0. EPA
management personnel conducted an inspection of wind tower present between the pit and Pond
4 area during October. This inspection was related to a cooperative agreement between EPA and
the US Department of Energy’s National Renewable Energy Laboratory (NREL) to evaluate the
potential for power generation at Leviathan Mine. EPA’s water quality monitoring program,
EPA’s macroinvertebrate survey program, and a description of NREL progress are summarized
below.

4.1 EPA WATER QUALITY MONITORING

EPA maintains Hydrolab water quality sondes at monitoring stations in the Leviathan Creek
watershed. The Hydrolabs were installed to monitor water quality effects downstream from the
Leviathan Mine during the treatment season. The Hydrolabs record temperature, pH, and SC
readings every 30 to 60 minutes. EPA visited the site periodically to inspect and calibrate the
units and retrieve stored data. Hydrolabs were used to monitor water quality at the following
locations during 2009:

e Leviathan Creek at Station 15

e Aspen Creek west of the unlocked cattle gate near the culvert that carries Aspen Creek
under the Leviathan Mine road

e Bryant Creek at Station 25

Data recorded by the Hydrolabs are periodically communicated to a website via satellite. Up to
30-days of recorded data are accessible at http://eureka-data.com/USEPAR9Lab/. Hydrolab data
document effects of Leviathan Mine activities on downstream water quality. Selected events that
affected downstream water quality during 2009 and apparent in Hydrolab data at Station 15 are
listed below and shown on Figure 13.

e Data sonde records show a diurnal pH fluctuation of up to 1 standard unit each day prior
to capture of CUD and DS discharges.

e On the day of CUD and DS diversion and treatment, the pH increased (from about 7 to
7.5), the diurnal fluctuation reduced to about 0.5 s.u. per day, and SC decreased (from
near 500 micro Siemen per centimeter [uS/cm] to about 300 uS/cm) based on
measurements at Station 15.

e Before capture of CUD and DS, as seasonal melt water runoff decreased in late April and
flow at Station 15 began to contain a larger proportion of untreated CUD and DS
discharges, the pH began to decrease and SC increased slightly.
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4.2 EPA MACROINVERTEBRATE SURVEYS

EPA personnel perform macroinvertebrate sampling each spring and fall in the Leviathan-Bryant
watershed. This activity was started by Dr. David Herbst and is now being continued by EPA
staff. The following seven stream reaches are sampled:

e Stateline

e Station 25

e Bryant Creek Below Leviathan-Mountaineer confluence

e Leviathan Creek Above Leviathan-Mountaineer Confluence
e Mountaineer Creek

e Leviathan Creek Station 15

e Station 16

The time frame from sample collection to reporting the data has historically been 2 years, and
results of 2009 surveys are not available. The macroinvertebrate sampling data will be
documented in a separate report.

4.3 EPA AND NREL PROJECT

EPA and NREL personnel are collaborating to evaluate potential sources of renewable energy at
Leviathan Mine. If viable renewable energy generation could be achieved, such a source could
reduce or possibly eliminate the need for use of fossil fuel-powered generators during long-term
remediation at the site. On November 3, NREL and EPA personnel visited the site and learned
about the power requirements for the on-site treatment systems. The existing wind tower was
also evaluated for potential use to collect additional wind speed and duration data.

During inspection of the wind tower, EPA personnel noted the uneven surface of the overburden
area. The uneven surface of the overburden area appeared to be capable of slowing and
impounding runoff resulting in increased infiltration of precipitation and meltwater as compared
to a graded surface intended to shed water. Such increased infiltration of water likely contributes
to the generation of acid drainage requiring treatment.
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5.0 BURLESON SITE ACTIVITIES

This section describes activities Burleson conducted at the Leviathan Mine during the 2009
operating season. Burleson’s field tasks included monitoring water quality in Leviathan and
associated creeks, collecting photographic documentation of site activities, and monitoring
groundwater elevations in the existing well network at the Leviathan Mine. Burleson also
observed impacts from two significant storms at the site during the 2009 operating season.
Burleson’s site activities are summarized below.

5.1 WATER QUALITY PARAMETER MEASUREMENTS

Water quality measurements (pH, temperature, SC, and Eh) were collected along Leviathan and
associated creeks. The purpose of water quality monitoring was to assess the effects of treatment
on water quality in Leviathan and associated creeks during the 2009 treatment season. Similar
data were collected during the 2001 through 2008 treatment seasons and are presented in the
oversight summary reports (Tetra Tech 2002; 2003; 2004; 2005; 2006, 2007; USACE 2008; and
Burleson 2009). Water quality monitoring points are shown on Figures 2 and 3; data are
presented in the oversight summary reports in Appendix A. Photographs B-40 through B-48 in
Appendix B show surface water monitoring points during the 2009 treatment season.

511 Field Equipment and Calibration

Burleson used a Hanna HI 9828 multi-parameter meter to measure water quality during 2009
oversight. The meters were calibrated before use each day according to the manufacturer’s
instructions to ensure that measurements were accurate in reference to known standards.
Calibration was checked at the end of the day or when readings were suspected to be erroneous.
Daily field instrument calibration forms are provided in Appendix C. The high ionic strength
and low pH of on-site waters can be damaging to sensitive field equipment. Water quality
measurements collected during this investigation are field screening data.

51.2 Leviathan Creek Flow Stages in 2009

Burleson conducted water quality monitoring along the creek system 14 times from April 29
through November 2, 2009. Burleson identified three differing flow stages along Leviathan
Creek during the 2009 treatment season, as shown in Table 3. Creek flow stages are not
necessarily chronological because of intermittent discharges from the treatment systems. Creek
flow stages represent Leviathan Creek flows as measured by daily average flows at Station 15.
The three flow stages identified during 2009 are pre/post-capture of CUD and DS flows (pre/post
-capture), base flow, and discharge flow. Pre/post-capture stage flows are represented by two
field oversight visits (April and November). The April measurements were dominated by
seasonal runoff from snowmelt, and the November measurements represent conditions
immediately after CUD and DS flows were returned to Leviathan Creek. Discharge stage flows
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represent periods when Station 15 flow is dominated by treatment system (LTS, HDS, and/or
PWTS) discharges. Discharge stage measurements were made during four site visits in 2009.
Base flow stage represents periods when Station 15 flow was dominated by groundwater sources
on specific water quality monitoring dates. Base flow stage measurements were made during
nine site visits in 2009. Creek chemistry was dependent on the flow sources, which changed in
response to contaminant source capture, effluent discharge, and water source (see Figure 7). The
three creek flow stages are described below.

Pre/Post-Capture. The pre-capture measurements represent conditions before the seasonal ERAs
began in 2009. Leviathan Creek flow during this period consisted of spring runoff and
discharges from the CUD and DS. The pre-capture measurements were taken on April 29, 2009
before LAS capture or treatment began. At the time of these measurements, the EPA data sonde
records showed that the seasonal decrease in pH and increase in SC caused by decrease in the
amount of runoff to dilute CUD and DS flows in Leviathan Creek had just begun. Early capture
of CUD and DS on May 1, 2009 prevented the lower pH typically observed after the decline of
runoff and prior to capture. Post-capture measurements were made on November 2, 2009 after
CUD and DS flows returned to Leviathan Creek for the winter. Figures 14 and 15 show pH
measurements taken at Leviathan Creek monitoring stations throughout the 2009 field season.
The average pre/post-capture stage pH reading in Leviathan Creek at Station 15 was between 6
and 6.5. The near-neutral pH is attributed to AMD dilution by spring runoff after the winter in
the pre-capture sample, and dilution of CUD and DS by increased base flow related to rainfall in
the post season sample. The flow rate in Leviathan Creek decreased from a daily average of
about 350 gpm in late April to a daily average of less than 100 gpm by mid-June 2009, and
Figure 15 shows that the pH at Station 15 did not decrease below 6 as Leviathan Creek flow
declined because of the early capture of CUD and DS discharges. Pre/post-capture stage SC
measurements at Station 15 also show effects of dilution by seasonal runoff and benefit of early
capture and treatment of CUD and DS (see Figure 16).

Discharge Flow. The discharge flow stage represents conditions in Leviathan Creek when
stream flow consisted of creek base flow with or without discharges from the treatment systems,
and the average daily stream flow as measured at Station 15 was above 70 gpm. Discharge flow
stage measurements were taken during three oversight visits in May, June, and October 20009.
Discharge flow pH measurements ranged from 6.82 to 7.66 at Station 15. Field pH
measurements were also slightly higher in Leviathan Creek below the CUD and DS during
discharge flow conditions than during base flow conditions (see Figure 14). The higher pH
measured in Leviathan Creek at and above Station 15 during discharge flow conditions shows
the benefits of removing and treating the CUD and DS on Leviathan Creek water quality. The
SC measurements are higher in Leviathan Creek below Station 1 during discharge than during
pre-capture stage flows (see Figure 16). This is likely because of the lack of dilution after spring
runoff and total dissolved solids discharged with treated water.

Base Flow. The base flow stage represented conditions in Leviathan Creek after seasonal ERAS
began and when stream flow consisted of creek base flow with or without discharges from the
treatment systems, and the average daily stream flow as measured at Station 15 was below 70
gpm. The base flow stage includes measurements taken during nine oversight visits in July,
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August, September, October, and November 2009. Base flow pH measurements ranged from 5.3
s.u. to 7.4 s.u. at Station 15 (see Figure 15). Field pH measurements were also generally lower in
Leviathan Creek below the CUD and DS during base flow conditions than during discharge flow
conditions. The lower pH measured in Leviathan Creek at and above Station 15 during base
flow conditions was not observed downstream, likely due to buffering and dilution below the
confluence with Aspen Creek. The SC of Leviathan Creek between DS and Station 15 was also
higher during base flow conditions than during discharge or pre-capture stages (see Figure 16).
This is likely because of the lack of dilution after spring runoff.

Stage Summary. Water quality in Leviathan Creek remained fairly high (based on pH and SC
measurements) as the flow rate in Leviathan Creek subsided from spring runoff conditions, as
shown on Figure 15. USGS (2009) data show the flow rate at Station 15 decreased from more
than 350 gpm in early May to below 100 gpm in mid June. While the flows decreased, an
associated significant drop in pH and increase in SC were not observed during 2009 because the
CUD and DS discharges were captured in early May, before spring runoff declined. The pH in
Leviathan Creek is improved by capture and treatment of CUD and DS flows and discharge of
treatment system effluent. However, lower pH and higher SC were measured in Leviathan Creek
during base flow conditions in the ERA season. This observation suggests the need to determine
if additional sources of acid drainage are present in Leviathan Creek between DS and Station 15,
and/or evaluate the benefit of improving the DS collection system. Water quality monitoring in
Leviathan Creek also noted significant changes in SC during the 2009 treatment season. Pond 1
and Pond 4 treatment system effluents were relatively high in dissolved solids, and effluent
discharge caused an increase in SC measured along Leviathan Creek (see Figure 16).

513 Water Quality Trends and Observations

Below-average precipitation was measured at Monitor Pass during the winter of 2008-2009 and
this below average precipitation appears to have affected the flow conditions and water quality at
Leviathan Mine. Discharge rates from the AMD sources on site during 2009 were similar to
those observed during 2008, and consistent with historical flow rates, considering the amount of
precipitation, as shown on Figures 9 and 11.

The range of pH measurements at the CUD and DS in 2009 was similar to the pH range observed
during treatment seasons between 2001 and 2008, (see Figure 17). The range of pH
measurements in 2009 is likely associated with a lower water table elevation after a third
consecutive winter of below-average precipitation. These pH trends may reflect flushing of
oxidation products from the variably saturated volume of the aquifer during the high rainfall
years (2005 and 2006) and increased retention of material above the water table during recent,
drier years.

5.2 VISUAL OBSERVATIONS

Visual observations were recorded during water quality monitoring to supplement field screening
data. Visual observations included creek water clarity, the presence of unusual materials within
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the creek, and the presence of aquatic life. Photographs B-40 through B-48 in Appendix B show
surface water monitoring points during the 2009 treatment season.

ERAs implemented during previous years resulted in an improved appearance in Leviathan
Creek during treatment. CUD discharge has been captured and treated each summer since 2001.
DS discharge was captured and treated during a 4-day trial in November 2002, for the duration
of the 2003 treatment season, for more than half of the 2004 treatment season, and for the entire
2007 and 2008 treatment seasons. Previous ERASs resulted in reduced cloudiness and chemical
staining in Leviathan and Bryant Creeks downstream from the mine (Tetra Tech 2002; 2003;
2004; 2005; 2006b; 2007; USACE 2008; Burleson 2009). However, CUD and DS discharges
were returned to Leviathan Creek at the end of each treatment season and discharged
continuously until treatment resumed late the following spring. Over the course of the winter,
Leviathan Creek became cloudy and chemical precipitates coated the creek bed (see Figure 18).
The appearance of Leviathan Creek before treatment in 2009 was similar to conditions before
treatment in 2008 and qualitatively better than comparable periods in 2001 and 2002.

The visual appearance of Leviathan Creek began to improve in late May 2009 after Atlantic
Richfield began capturing CUD and DS discharge. Flow in Leviathan Creek downstream
became clearer, and orange chemical staining in the creek bed began dissipating.

Burleson noted that seepage from the east bank of Leviathan Creek below and immediately up
and downstream from the DS collection tank observed during 2008 continued through the 2009
treatment season. Seepage flowed freely into Leviathan Creek for about 10 feet along the stream
bank, and red staining was evident in the stream bank sediment (See Photograph B-44 in
Appendix B). The presence of the seep suggested that shallow, acidic groundwater is present
that is not intercepted by the DS collection system.

Burleson also documented aquatic life in Leviathan and Bryant Creeks during 2009 oversight
visits. Burleson’s aquatic life observations are qualitative; thorough documentation of aquatic
communities was outside the scope of Burleson’s oversight tasks. A separate ongoing aquatic
macroinvertebrate study includes sampling in the Leviathan Mine watershed in the spring and
late summer each year. The macroinvertebrate study quantifies the health of the aquatic
community downstream from the mine. Burleson documented the following observations during
the 2009 oversight period:

e Caddisfly larvae were observed in Leviathan Creek at Station 15 on July 9, 2009.

e Trout were observed several times, at Station 17 in the pool below the culvert under the
Leviathan Mine Road, downstream from the waterfall at the confluence with Aspen
Creek.

5.3 GROUNDWATER ELEVATION MONITORING

Burleson measured groundwater elevations in 13 existing monitoring wells at the Leviathan
Mine. The existing monitoring well network includes 17 wells that Burleson was able to locate
and access. Two of these wells are screened above the current groundwater elevation, and two of
these wells contain obstructions within their casings that prevent measurement of groundwater
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elevations. The surface completion of Well USGS-33 was damaged sometime during the 2008-
2009 winter, and is no longer useful for depth to groundwater measurements due to an
obstruction within the well casing. Fourteen of the wells, including three pairs of nested wells
completed at different depths, were installed in 1998 by SRK Consulting (MWH 2002); the other
wells (identified as piezometers) were installed in 1982 by USGS (1985). Previous site maps
indicate that additional wells have been constructed on site, but Burleson did not locate them
through field reconnaissance and discussions with Regional Board staff. Wells identified on
older maps are no longer believed to be in useful condition, including MW-12 on the Delta
Slope, which was destroyed during the 2005 slope stabilization project. Burleson measured
water levels on thirteen occasions from April 29 to October 28, 2009. Well details are
summarized in Table 4 and their locations are shown on Figure 19.

Burleson’s water level measurements showed that the groundwater elevations increased through
mid to late June, 2009 at wells 2S, 2D, 3, 5D, 6 (increased through early July), 7, 8, and USGS-
25, prior to overall groundwater elevation declines through the remaining monitoring period.
The observation of early season (April through June) groundwater elevation increase likely
reflects seasonal recharge due to infiltration of melting snow and early season rainfall. Wells 1,
2S, 2D, 4, 6, 7, and 11 showed increases in groundwater elevation late in the monitoring period
which may reflect a decrease in evapotranspiration, and recharge from fall storms.

Figure 19 shows groundwater elevation contours on site generated using water level
measurements recorded by Burleson on August 19, 2009. The contours were constructed under
the assumption that available groundwater elevations represent site-wide conditions. This
assumption should be evaluated during the remedial investigation. The contours show that
groundwater flow generally mimics surface topography. Deflections in the groundwater contour
lines near the Adit, Leviathan Creek, and CUD collection area suggest that these features
influence groundwater flow.

Groundwater elevation measurements from the on-site monitoring wells appear to correlate with
flow rates from AMD sources. Figure 20 shows the relationship between discharge rates from
the Adit and CUD and water elevations in wells MW-5D (located near the Adit) and MW-10S
(located along the CUD collection area). Hydrographs for the other wells monitored by Burleson
in 2009 are presented in Appendix D.

Groundwater elevation measurements provide insight into the relationship between seasonal
weather patterns and groundwater flow. These measurements also appear to show that acid
drainage experienced at the water treatment systems operated during the early response actions is
related to groundwater. As the remedial investigation (RI) is implemented, consideration should
be given to year round monitoring of groundwater elevations to support groundwater
investigations and the feasibility study.

5.4 TREATMENT SEASON THUNDERSTORM IMPACTS

During the treatment season significant thunderstorm activity was experienced at the site on
June 8 and October 13.
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During the June 8 storm, runoff interfered with water treatment operations at Pond 4, resulting in
stop work conditions. On July 9, EPA, Regional Board, and Atlantic Richfield representatives
inspected the storm water runoff controls in the Pond 4 area. The inspection was performed to
provide the participants with mutual understanding of the effects of the June 8 thunderstorm.
Sediment filled V-ditches, erosion features (rills on slopes and roads and associated sediment
deposits), and runoff pathways were observed. Repairs to eroded areas made by Atlantic
Richfield to maintain site operations were observed. Changes to site grades since water
treatment began at Pond 4 several years ago, and the possible impacts on stormwater runoff were
discussed. Performance of the Delta Slope under heavy runoff was identified by Regional Board
staff as being in accordance with Regional Board expectations.

The October 13 storm exceeded the DS collection system pumping capacity (about 82 gpm),
resulting in overflow to Leviathan Creek during runoff from the storm (Atlantic Richfield, 2009).
The October 13 storm also resulted in damage to road surfaces at the site (rills above Pond 4,
between Pond 1 and Pond 4, and the AS access road), deposition of sediment on the road east of
Pond 1, and deposition of sediment in V-ditches and roadside ditches throughout the site.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Water treatment by the Regional Board and Atlantic Richfield in 2009 led to seasonal
improvements in Leviathan Creek water quality downstream from the mine. Water quality
monitoring and visual observations suggest that conditions in Leviathan Creek at the end of the
2009 treatment season were generally similar to conditions at the end of the 2008 treatment
season. This summer was the ninth consecutive season of CUD capture and treatment, and third
consecutive season of DS partial capture and treatment.

Below average precipitation resulted in relatively small accumulations of water in onsite ponds,
and reduced discharge rates from acid sources during the 2008-2009 winter as compared to
earlier years. The resulting lower pond water levels allowed both the Regional Board and
Atlantic Richfield to begin treatment system operations with significant free-board capacity in
the ponds.

The Regional Board treated all of the available water from Ponds 2N and 2S and Pond 1.
Continued use of dry lime in the PWTS minimized truck traffic necessary to support treatment
activity at Pond 1 during 2009 field activities. The PWTS operated for 10 to 12 hours per day,

5 days per week during 2009, similar to the 2008 treatment season. The reduced operating time
was possible because of the below average precipitation received by Leviathan Mine and
resulting smaller volume of water requiring treatment accumulated during the 2007-2008 winter.

Atlantic Richfield captured and treated CUD and DS discharges for 183 days in 2009, which led
to noticeable improvements in Leviathan Creek. Atlantic Richfield initiated capture of the CUD
and DS flows on May 1, 2009 prior to observation of significant decrease of water quality at
Station 15. The HDS treatment system was completed, commissioned, and operated into early
November before demobilization. At the same time, Atlantic Richfield’s contractors upgraded
the power generation system, and repaired storm damaged storm water conveyances. At AS,
sludge was removed from the bioreactors, dewatering via centrifuge was completed, and a pilot
sludge dewatering study was initiated.

Burleson recommends the following actions for the 2010 treatment season:

e The surface of mine waste (overburden and waste rock) north of the pit should be
evaluated to identify the feasibility of modifying the surface to minimize infiltration and
promote runoff of water. This activity would likely reduce the amount of acid drainage
requiring treatement.

e Improvements to the storm water controls at the site should be made to prevent future
damage to treatment systems, reduce damage to roads, and minimize interference of run
off with treatment activities.

e Monitoring of water chemistry and metal content should be performed at the Landslide
Pond.

e A survey of water quality in Leviathan Creek should be performed during base flow
conditions to identify potential additional sources of acid drainage to the creek. The
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source for the Landslide Pond encountered during the 2008 creek walk should also be
investigated.

e Limited groundwater elevation monitoring since 2006 continues to provide intriguing
information, including apparent correlations between groundwater elevations and acid
source discharge rates. Groundwater elevation monitoring should be implemented on a
year-round basis to enable evaluation of winter conditions in support of the RI.
Groundwater elevation data will help characterize groundwater flow patterns on site and
help interpret changes observed in acid drainage flow rates and water chemistry in
response to varying amounts of precipitation.

e Traffic to and from the site should continue to be coordinated between the Regional
Board and Atlantic Richfield contractors to minimize the chance for accidents and/or
spills.

e Dust control should be implemented along Leviathan Mine Road near residences in the
vicinity of Highway 395 to alleviate concerns regarding dust.

e Sludge in Pond 4 should be properly characterized, removed, and disposed of offsite or
suspended within Pond 4 and cycled through the HDS plant for capture in the treatment
plant sludge during the 2010 treatment season. Sludge removal will provide increased
pond storage capacity to support future treatment activity, and minimize the chance for
overflow of Pond 4 to Leviathan Creek should above average precipitation occur in the
future.

e The DS capture system should be evaluated and improved. Seepage of acid drainage into
Leviathan Creek below the existing collection tank demonstrates that the existing
collection system remains only partially effective. In addition, acidic water that flows
from the Delta Slope storm water drainage system during dry conditions should also be
routed to the DS capture system.

e Improvement of the DS capture system should include evaluation of methods to direct
runoff and sediment around the capture system. This would prevent loss of capture
during runoff due to overwhelming the pump system capacity and clogging of the inlet
pipes to the capture tank.

e CUD and DS capture should begin as soon as practicable in the LAS during 2010 to
minimize the impacts of CUD and DS discharges on Leviathan Creek as spring flows
decrease below about 1.5 cubic feet per second.

e The chemical and hydraulic conditions at the Aspen Seep infiltration pond should be
characterized to determine if impacts to Aspen Creek are possible, and identify mitigation
measures, if necessary.
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Mountaineer Creek (on left) and Leviathan Creek, before capture of Channel
Underdrain and Delta Seep, April 29, 2009.

™ -

Mountaineer Creek (on left) and Leviathan Creek, after capture and treatment

of Channel Underdrain and Delta Seep, October 28, 2009. FIGURE 18

LEVIATHAN CREEK AT CONFLUENCE
WITH MOUNTAINEER CREEK
LEVIATHAN MINE SUPERFUND SITE

ALPINE COUNTY, CALIFORNIA

._ﬁ:BurIeson Consulting, Inc.




Legend

o o Groundwater Elevation
Monitoring Wells Contour Map, August 19, 2009
= 50ft Contour Intervals Leviathan Mine Superfund Site

(Dashed where uncertain) . . .
10ft Contour Intervals Alpine County, California

Groundwater elevation data were collected on August 19, 2009
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Table 1. Channel Underdrain and Delta Seep Treatment Summary by Year
Number of Days Source was Captured and Treated, by Year and Method

Source 2001 - LNP? 2002 - LNP®2003 - LNP* 2004 - LNP* 2005 - HDS 2006 - HDS/LNP® 2007-RCTS® 2008-RCTS" 2009-RCTS/HDS"
Channel Underdrain 61 128 104 122 66 36/48 117 135 182
Delta Seep 0 4 100 73 0 0 96 135 180
Volume of Water Treated
(million gallons) 14° 3.17° 4.72° 5.0° 2.9° 1.9/1.8° 3.2 6 6.9
Notes:
HDS High density sludge pilot plant
LNP Pond 4 lime neutralization plant

RCTS Rotating Cylinder Treatment System

a Values are from Tetra Tech EM Inc. oversight files, as reported in:
Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. February 2002.
2002 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2003.
2003 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. June 2004.
2004 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2005.
2005 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2006.
2006 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2007.

b Values are from Atlantic Richfield Company's annual Early Response Action completion reports:
Brown and Caldwell. 2002. Leviathan Mine 2001 Early Response Action, Channel Underdrain Treatment Completion Report. February.
Unipure Environmental. 2003. Draft Leviathan Mine Site 2002 Early Response Action Completion Report. March.
Unipure Environmental. 2004. Draft Final Leviathan Mine Site, 2003 Early Response Action Completion Report. April 27.
EMC?. 2005. Draft 2004 Early Response Action Completion Report. May.
UniPure and EMC2 2006. Draft 2005 Early Response Action Completion Report, Lime Neutralization Treatment
System Using the High Density Sludge Pilot Study . April.
Amec Geomatrix. 2009. 2008 Annual completion Report: Channel Underdrain, Delta Seep and Aspen Seep Water Treatment Activities. April.
Amec Geomatrix. 2010. 2009 Annual completion Report: Channel Underdrain, Delta Seep and Aspen Seep Water Treatment Activities. April.

c Value was provided by Atlantic Richfield Company's treatment system contractor at the Leviathan Mine Technical
Advisory Committee Meeting on November 2, 2006.

d Values are from USACE oversight files, as reported in:
2007 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. June 2007.
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Table 2. Evaporation Pond Water Treatment System Summary by Year

Treatment Year

Treatment System Location 2001 2002 2003 2004 2005 2006 2007'

2008¢ 2009°

Pond 1 40 79° 17 32 48 47 16

41° 33

Duration of Treatment® (days)

Pond 3 0 0 0 10 84 0

0 0

Volume of Treated Water 3.8 35 5.9 9.9 13.2 3.12

3.1 2.9

0
Pond 1 4
0

Discharged® (million gallons) Pond 3 0 0 0 0.53° 7.5° 0

0 0

Notes:

a Values are from Tetra Tech EM Inc. oversight files, as reported in:
Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. February 2002.
2002 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2003.
2003 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. June 2004.
2004 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2005.
2005 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. March 2006.

b Values are from California Regional Water Quality Control Board, Lahontan Region annual reports:
2001 Year-end Report for Leviathan Mine, Alpine County, California. February 2002.
2002 Year-end Report for Leviathan Mine, Alpine County, California. February 2003.
2003 Year-end Report for Leviathan Mine, Alpine County, California. February 2004.
Year-end Report for the 2004 Field Season at Leviathan Mine, Alpine County, California. February 2005.
Year-end Report for the 2005 Field Season at Leviathan Mine, Alpine County, California. February 2006.
Year-end Report for the 2009 Field Season at Leviathan Mine, Alpine County, California. March 2010.

c The treatment system was not operated 24 hours per day, 7 days per week during these years.

d Values were provided by the California Regional Water Quality Control Board, Lahontan Region, at the Leviathan
Mine Technical Advisory Committee Meeting on November 2, 2006.

e An additional 400,000 gallons of water was treated in Pond 3 and allowed to evaporate from the pond.

f Values are from USACE oversight files, as reported in:
2007 Oversight Summary Report, Leviathan Mine Superfund Site, Alpine County, California. June 2007.

g Kao, Chein. 2008. Presentation at the Leviathan Mine Superfund Site Technical Advisory Committee Meeting. November 18.
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Table 3. Leviathan Creek Flow Stages during the 2009 Treatment Season

Creek Flow Stage Components of Leviathan Creek Flow Monitoring Dates
Pre/Post Capture Spring runoff flow, CL_JD discharge, and Delta Seep April 29, 2009
discharge November 16, 2009
May 27, 2009
Discharge Flow Base flow and treatment system discharge June 10, 2009

October 14, 2009
June 24, 2009
July 9, 2009
July 22, 2009
August 5, 2009
August 19, 2009

Base Flow Base flow (CUD and part of Delta Seep captured)
September 2, 2009
September 16, 2009
September 30, 2009
October 28, 2009

November 2, 2009

Note:

CUD Channel Underdrain

2009 Oversight Summary Report July 2010
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Table 4. Summary of Well Monitoring Data in 2009

Well Groundwater Elevation Summary in 2006 | Groundwater Elevation Summary in 2007 | Groundwater Elevation Summary in 2008 Groundwater Elevation Summary in 2009
Number Well Location Total Depth® | Maximum  Minimum®  Range (feet) | Maximum®  Minimum®  Range (feet) | Maximum®  Minimum®  Range (feet) | Maximum®  Minimur?  Range (feet) Field Observations in 2009
MW-1 In scrap material pile beside the road southeast of Pond 1 and southwest of the 73.30 7,029.46 7,028.53 0.93 7028.90 7024.65 425 7,030.06 7,024.45 5.61 7,030.22 7,022.79 7.43 Water level declined from April through October.
Delta Slope material stockpile
MW-2D ﬁgxcczr:t:glt:i J'C(t’m;"”tm' structure near Pond 1; the deep well is closer to the 85.81 7,019.14 7,014.74 4.40 7013.58 7013.01 057 7,014.43 7,012.89 154 7,013.75 7,012.59 116 Water level increased from April to early June, then declined through September and increased in October.
MW-25 Q‘:’?I?\;tctgntt':zIf;fr"l‘jcctﬁgro' structure near Pond 1; the shallow well is farther from 50.24 7,019.16 7,014.75 441 7013.6 7013.04 056 7,014.43 7,013.93 050 7,013.92 7,012.64 1.28 Water level increased from April to early June, then declined through September and increased in October.
MW-3 In the mine pit at the northwest corner of the pit clarifier 42.37 7,055.40 7,049.59 5.81 7053.99 7053.28 0.71 7,054.59 7,052.82 1.77 7,054.04 7,053.20 0.84 Water level increased from April to early June, then began to decline.
MW-4 s’\ig:::ﬁa“ corner of the mine pit, on the top bench of the storm water collection 35.19 7,135.20 7,135.00 011 7135.07 7134.98 0.09 7,135.15 7,135.02 013 7,135.17 7,135.01 0.16 Very little change in elevation over the course of monitoring.
MW-5D South side of thg mine pit, near the vegetation test plots; deep well is the shorter 80.33 7.051.43 7.049.26 217 7048.59 7048.33 0.26 7.049.07 7.048.58 0.49 7.048.92 7.048.15 077 Water level increased through July 1(_), then decl_lned through October_. Change in water elevation does not
surface completion correlate with decreasing flow from the Adit after July.
MW-5S South side of thg mine pit, near the vegetation test plots; shallow well is the taller 47.68 Dry Dry Dry Dry Well was dry during monitoring in 2009.
surface completion
MW-6 ;Ir\]llzisme of Pond 1 on the opposite side of the road from the twin 72-inch pipe 92.83 6.981.46 6.973.87 759 6973.02 6970.13 289 6.975.21 6,969.89 5.32 6,973.87 6,969.22 465 Water level increased through May 27, then decllgecciotgg(r)ugh September 30, and increased slightly through
MW-7 Southwest corner of Pond 2-South 35.28 7,021.67 7,021.26 0.41 7021.19 7020.28 0.91 7,021.90 7,020.72 1.18 7,021.97 7,02057 1.40 Water level increased through June 10, declined through September 16, then increased to September 30 and
declined through October. A sulpherous odor was present in the well casing during mid-summer.
MW-8 Northeast corner of Pond 2-North 151.4 6,962.92 6,954.80 8.12 6953.44 6950.41 3.03 6,954.94 6,951.48 3.46 6,953.43 6,949.38 4.05 Water level increased through June 10, and declined through October.
MW-9 Northwest of Pond 3 2027 6,961.54 6,961.34 0.20 6961.41 Dry 07 6,961.44 6,961.41 0.03 6,961.40 6,961.35 005 | VWellwas dryafter mid-June. Readings appear to represent water in a sump at the base of the well. The actual
groundwater surface was probably below the total depth of the well.
MW-10D Adjacen_t to the outlet of the twin 72-inch pipes; deep well is the taller surface 76.90 6,915.30 6,900.12 15.18 6898.77 6896.41 236 6,904.42 6,896.63 779 6,905.05 6,896.31 8.74 Water level declined from April 29 through October 28._The well showed a similar groundwater elevation
completion trend to MW-10S, but with a greater range.
. . Py L . Water level declined from April 29 through October 28. The well showed a similar groundwater elevation trend
MW-10S gﬁfﬁ:‘f;ﬁ the outlet of the twin 72-inch pipes; shallow well is the shorter surface 40.24 6,915.45 6,901.82 1363 6900.26 6898.08 218 6,905.14 6,808.24 6.90 6,905.01 6,897.86 7.15 to MW-10D, but with a smaller range. The change in water elevation correlates with decreasing flow from the
P Channel Underdrain.
MW-11 :’r‘llsztt;;’e of the toe of the slope at Pond 2-North, beside the lower Leviathan Creek ) 4, 6,916.71 6,911.36 5.35 6912.05 6910.21 1.84 6,913.32 6,910.28 3.04 6,915.77 6,910.18 559 Water level declined from April 29 through October 14, then increased slightly to Octaber 28,
UsGs-25  On @ plateau 100 feet west of the Leviathan mine bypass road south of Aspen Seep. 7 ¢ 7,284.14 7,283.42 0.72 7283.66 7283.48 0.18 7,284.15 7,283.49 0.66 7,284.03 7,275.75 8.28 Water level increased from April 29 through June 10, then declined to October 28,
The surface completion is a PVC pipe without a protective casing or lock.
Off site 15 feet north of the road just before a sharp bend in Leviathan Mine bypass
USGS-31  road opposite a small dead end side road to the south. The well is a rusted steel 109.14 Dry Well is blocked. Well is blocked. Well is blocked. There is an obstruction at 21.17 feet below top of casing.
casing without a cap or lock.
Located in a flat area southwest of the mine pit 15 feet east of Leviathan Mine
USGS-33  bypass road past the turnoff to the California entrance gate. The surface completion 112.50 7,263.55 7,259.68 3.87 7262.59 7251.23 11.36 7,251.72 7,243.95 777 Well is blocked. Well riser was observed broken off on April 29, and well was obstructed.
is a PVC pipe with a screw cap and no protective casing.
Notes:
2 Measured in feet below the top of the well casing
b Measured in feet above mean sea level. Calculated by subtracting the measured depth to water from the reported elevation at the top of the well casing.
PVvC Polyvinyl chloride
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

B-1

Overview of Pond 4 at the
beginning of the 2009
season. Note pale blue
water color. Facing
northwest.

April 29, 2009

Photo

View of LTS at Pond 4. Note
the red pond water color.
Facing north.

July 9, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Sludge at Pond 4. Facing
B-3 west.
July 9, 2009
Sludge bins used in the LTS
at Pond 4. Facing
B -4 southwest.
July 9, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number

B '5 Filter bag inside operating
sludge bin at the LTS. View
to South.
June 24, 2009
View of HDS system

B 6 components . Lime hopper

(cone bottom tank at right),
Lime/sludge mix tanks
(small tank above cone
bottom tank), Reactor (large
gray tank in middle),
Clarifier (blue tank),

June 24, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Lab area inside HDS
B 7 building, clean water tank to
- right.
July 22, 2009
Ni= bl | I | i
W N i
Fresh water tank (on left) \ e R ) ' BT '."’:“:"*lr.. i
B 8 and flocculent system inside y - . A ' *hag,,;*n,“*
- HDS building. \ s y ' N = 'I-*a'r;rwn,“
0
4 "'rr';lii s
July 22, 2009
2009 Oversight Summary Report July 2010
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description

Number
Pond 4 during HDS

B 11 operations. Note bright

- orange color. View to West.

October 14, 2009
Pond 4 at end of season.

B 12 Note bright orange sludge at

edge of pond in front of
HDS building. View to
North West.

November 17, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Pond 4 at end of season.
B 13 Note bright orange sludge at
- edge of pond in foreground.
View to southeast.
November 17, 2009
Aspen Seep with gray
B 14 overflow pipe in foreground.
- View to East.
May 27, 2009
2009 Oversight Summary Report July 2010
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
View of ASBR bioreactor
B 1 5 pond 2, with portable eye-
- wash station in foreground.
View to southeast.
ASBR settling Pond 1
B 16 during sludge removal.
- View to east.

August 5, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Settling Pond 2 at the
B 17 ASBR, note low water level
- during sludge removal.
View to east.
August 5, 2009
ASBR effluent in oxidation
B _ 1 8 trench. View to southeast.

May 27, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number

ASBR infiltration pond. View

B _19 to west.

May 27, 2009

Centrifuge used to dewater
B 2 O sludge removed from the
- ASBR. View to southwest.

July 22, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo

Number
Water in sodium hydroxide

B 2 1 containment overflow basin

- at ASBR. View to

northwest.
October 14, 2009
New concrete containment

B 22 pad for sodium hydroxide

storage at ASBR. View to
North.

September 30, 2009
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Leviathan

Appendix B
2009 Oversight Summary Report

Oversight Photographs

Photo Photo Description
Number

Photo

Winterized pond water

treatment system with Pond
B-23 f

1 in foreground. Note teal
colored pump cover at top
of tank in middle of system.
Facing northeast.

June 10, 2009

View of Pit Clarifier before
B _2 4 removal of sludge from

2008 treatment season.
Facing southwest.

June 10, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo

Number
Dressing of roadside ditch

B 2 5 around the Pit Clarifier (in

- foreground). Facing south.

July 9, 2009
View of Pit Clarifier after

B _2 6 removal of sludge from

2008 treatment season.
Facing southwest.

July 9, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

B-27

Pond Water Treatment
System at Pond 1 (in
foreground). Facing west.

July 22, 2009

B-28

Discharge pipes at the Pit

July 22, 2009

Clarifier. Facing southeast.

Photo
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number

Photo

Water diversion intake at
B 29 Station 1 on Leviathan
- Creek. View to northwest.

August 5, 2009

Discharge to Pit Clarifier.

View to east.
B-30

- e -

August 5, 2009 % s '
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Decant structure in Pit
B _ 3 1 Clarifier. Facing southwest.
August 5, 2009
Overview of Pit Clarifier.
B _32 Facing south.

August 19, 2009
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Leviathan 2009 Oversight Summary Report

Appendix B

Oversight Photographs

Photo
Number

Photo Description

Photo

B-33

Pit Clarifier weir box during
discharge of treated water
from the Pit Clarifier.
Facing northwest.

August 19, 2009

B-34

Pond 2S, dry. Facing north

September 2, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Pond Water Treatment

B 35 System at Pond 1 (in
- foreground). Facing west

September 2, 2009

Pit Clarifier after completion
B _ 36 of PWTS treatment activity

for the season. Facing
south.

September 16, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Trickling water from Pit
B 37 Clarifier into weir box.
- Facing northeast.

September 16, 2009

PWTS and Pond 1 after
B 38 treatment was halted for the
- season. Facing west.

September 16, 2009
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Winterized PWTS

B _ 39 components (note plywood
electrical panel enclosures

and plastic wrapped around

motors at tops of tanks).

Facing south.

September 30, 2009

Leviathan Creek at Station
B 40 1. Facing southwest.

May 27, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

Photo

B-41

Leviathan Creek at Pond 4,
note vegetation growing in
sediment. Facing
northwest.

September 2, 2009

B-42

Leviathan Creek, looking
downstream from CUD
collection tank (on right).
Facing north.

June 24, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Leviathan Creek at Delta
B 43 Seep, creek flows from
- upper middle to lower right.
Facing southwest.
July 22, 2009
Close up of seepage below
B 4 4 Delta Seep Capture system.

May 27, 2009
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number
Leviathan Creek upstream
B 45 from Station 15. Facing
- southwest.
June 24, 2009
Leviathan Creek at Station
B _46 15. Facing west

July 22, 2009

Photo
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Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

ASBR Oxidation trench at

B 47 infiltration pond. Facing
- north.

May 27, 2009

Leviathan Creek at Station

B 48 17, looking upstream.
- Facing southeast.

October 28, 2009
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Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number
Leviathan Creek-
B 49 Mountaineer Creek
- confluence looking

upstream. Facing south.

May 27, 2009

Photo
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Groundwater Elevation (feet above mean sea level)
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Leviathan Mine Superfund Site
April 29, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 8:50 AM to 4:20 PMm
Oversight Personnel:  Greg Reller

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):
¢ Not on site this day

Atlantic Richfield Company (Atlantic Richfield):

e Working to intercept the Channel Underdrain (CUD) and Delta Seep discharges and
divert them into the Lime Treatment System (LTS) at Pond 4.

e Re-plumbing the LTS tanks at Pond 4.
e Receiving a lime delivery.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on April 29 to
document conditions prior to diversion and treatment by Atlantic Richfield.

e Burleson discussed challenges encountered during mobilization for limited access
season treatment with AMEC personnel.

The roads were generally dry and in very good condition, with the exception of muddy
conditions along Leviathan Mine Road in the vicinity of the road to Haypress Flat on the

California side.

Atlantic Richfield

Pond 4: Diversion of CUD and Delta Seep flows is anticipated to begin on Friday, May 1, with
the diverted water stored in Pond 1 prior to treatment. The first attempt to run the generators for
24 hours is anticipated from April 29 to April 30. Water treatment for 2009 is anticipated to
begin at Pond 4 on Monday, May 4.

Atlantic Richfield’s contractor AMEC has gotten the power systems operating, mobilized office
trailers, cleaned out the lime tank, limed Pond 4, begun re-plumbing the CUD and Delta Seep
interception systems (mostly to remove scale at the CUD and improve capture at the Delta
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Seep), received a delivery of lime slurry, and is currently re-plumbing the LTS system to
minimize the chance for standing water in the pipes when it is not in operation. The CUD and
Delta Seep discharges had not yet been intercepted and diverted to the LTS or Pond 4 during
Burleson’s visit.

Burleson inspected Pond 4. Water in Pond 4 was clear, and about 2 feet below the overflow
stand pipe. Sludge accumulated over the last few years in Pond 4 has settled slightly over the
winter. Lime removed from the LTS during preparation for start-up of the treatment system was
placed in Pond 4 to neutralize the water that accumulated during the winter. According to the
USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond 4 has been at 5.7
to 5.9 feet since April 19..

HDS Treatment System: No activity at the HDS system is anticipated until after LTS operations
are running consistently.

Aspen Seep Bioreactor: No activity was observed at Aspen Seep.

LAS Mobilization Challenges: AMEC personnel related the following challenges during LAS
mobilization:

1. The road between Pond 4 and the top of the hair pin turn was wet and required blading
and time to dry out.

2. Removing the snow to expose the underlying ice created some challenges for the
equipment operators. The ice melted fast and the roads dried readily after the snow was
removed.

3. A valve on the emergency shower at Pond 4 cracked due to overnight freezing and was
replaced (establishing overnight power will allow heating that should prevent this from
recurring).

4. A water line on a clean water truck froze overnight and needed to be thawed before the
water from the truck could be used.

The warm weather during the week of April 20 was mentioned as contributing to the speed
with which the roads dried out this year. The low (mid to upper 20’s) overnight temperatures
during the last week have caused a few minor (to date) problems with water pipes at the site.

Burleson

On April 29, Burleson measured water quality in Leviathan and associated creeks to document
conditions prior to 2009 treatment activities. Water quality readings taken by Burleson in
Leviathan and associated creeks are presented in Table 1. Water in Leviathan Creek at Station
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23 was cloudy, translucent and tan colored in comparison to the transparent clear water in

Mountaineer Creek at Station 24.

Table 1. Leviathan Mine Surface Water Quality Measurements on April 29, 2009

Location Time pH T (°C) SC (uS/cm)  ORP (mV)
Leviathan Creek, Above CUD 10:45 7.24 4.32 119 -75.8
CuUD 10:53 5.30 7.92 2,278 -148.9
Leviathan Creek, Below CUD 10:57 5.83 6.37 417 -128.06
Leviathan Creek, Above Delta Seep 11:07 6.28 5.96 382 -58.6
Delta Seep 11:12 5.43 7.32 825 128.1
Leviathan Creek, Below Delta Seep 11:17 6.16 6.36 440 12.2
Aspen Seep 12:17 2.73 6.29 2,270 292.1
Aspen Seep Pond 4 12:27 Malfunction 12.63 2472 -61.7
Leviathan Creek, Station 15 10:14 6.16 2.58 458 -66.1
Aspen Creek, Station 16 10:09 6.67 3.76 369 -31.9
Leviathan Creek, Station 17 10:21 6.35 3.61 458 -103.8
Leviathan Creek, Station 23 9:43 6.98 0.99 435 -24.7
Mountaineer Creek, Station 24 9:48 6.78 1.18 164 -22.0
Bryant Creek, Station 25 9:53 6.57 1.24 259 -106.5

Notes:

Station 1 was not measured because the pH meter malfunctioned.

°C Degree Celsius
puS/cm  MicroSiemen per centimeter
gpm Gallon per minute

mV MilliVolt

ORP Oxidation-reduction potential
SC Specific conductance
T Temperature

On April 29, Burleson measured groundwater elevations in on-site monitoring wells. The casing
of USGS Well 33 was broken off and the well is now obstructed above the groundwater level.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on April 29,

2009
Well Number Location Depth to Water’ Total Depth®

In scrap material pile beside the road southeast of Pond 1 and south

MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 55.05 76.18
Adjacent to the flow control structure near Pond 1. The deep well is

MW-2D farther from the flow control structure. 30.42 85.83
Adjacent to the flow control structure near Pond 1. The shallow well

MW-2S is closer to the flow control structure. 30.36 47.68

MW-3 _ In the mine pit at the northwest corner of the pit clarifier. 22.70 42.39
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Well Number Location Depth to Water'  Total Depth’
Northeast corner of the mine pit, on the top bench of the storm water
MW-4 collection system. 24.85 35.39
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.62 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 68.26 98.4
MW-7 Southwest corner of Pond 2 South. 23.19 35.35
MW-8 Northeast corner of Pond 2 North. 91.03 159.4
MW-9 Northwest of Pond 3. 29.24 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 16.33 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 14.22 40.31
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 8.66 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. 106.59 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. Obstructed
Note:

Upcoming Events:

Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

e Atlantic Richfield will test the power system at Pond 4. Diesel fueled generators will
be run overnight (April 29 to 30) in preparation for 24-hour pumping of CUD and
Delta Seep discharges.

e Atlantic Richfield plans to begin intercepting CUD and Delta Seep discharges by
May 1.

e Atlantic Richfield will complete mobilization and begin treatment of the CUD and
Delta Seep, anticipated to start on Monday May 4.

e Atlantic Richfield will resume construction of the HDS treatment system at Pond 4
after LTS operations run consistently.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Gary Riley and Kevin Mayer (EPA),
and John Erwin (USACE).
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Leviathan Mine Superfund Site
May 27, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:00 Am to 3:00 Pm
Oversight Personnel:  Greg Reller, Kevin Ghalambor

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):
e Collecting water samples.

Atlantic Richfield Company (Atlantic Richfield):

e The lime treatment system (LTS) was operating at Pond 4 treating CUD and Delta
Seep flows.

e Pre-commissioning activity at the HDS was in progress.
e Received a lime delivery.
Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on May 27 to
document conditions prior to diversion and treatment by Atlantic Richfield.

e Burleson discussed LTS operations and HDS progress with Geomatrix.
Water Board
A three person crew was on-site collecting surface water samples as part of monthly water
quality monitoring. There was no evidence for activity at the pond water treatment system

(PWTYS) at Pond 1. PWTS controls and valves remained wrapped in plastic. Sludge removal at
the pit clarifier is anticipated to begin in June.

Atlantic Richfield

LTS Operations:

e Water from CUD and Delta Seep was being treated in the LTS at Pond 4. Discharge of
treated water from Pond 4 to Leviathan Creek was in progress during the site visit.

e A lime slurry delivery was received at Pond 4 during the site visit.

On site personnel reported that there were only 2.5 hours of discharge per day on the weekend of
May 23 and 24, and there was no discharge from Pond 4 to Leviathan Creek on May 26. When
the Pond 4 level is near 5.5 feet on the USGS gauge, discharge occurs only when personnel are
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on site to ensure that pH of discharged water is within acceptable limits. When the pond level is
above 6 feet on the USGS gauge, a siphon is established to discharge water from Pond 4
overnight when personnel are not on site. Water is pumped out of Pond 4 during daylight hours
when personnel are on site.

Burleson inspected Pond 4. Water in Pond 4 was translucent, and about 1 foot below the
overflow stand pipe. The color of the pond was orange, in comparison to the blue color observed
prior to the start of LTS operations. According to the USGS web site
(http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond 4 has been between 5.3 t0 6.5
feet since May 23. This fluctuation coincides with accumulation and discharge of water at Pond
4 during LTS operations.

HDS Treatment System: Pre-commissioning activities have been performed on the HDS system
including static leak testing performed by filling all system components with clean water,
circulating clean water through the system components (including discharge of clean water to
Leviathan Creek), synchronized the HDS (480) generators. In addition, the field trailers have
been wired so that the HDS generators can power them, and safety improvements such as
placing cages around ladders and adjusting work platform elevations inside the HDS building are
in progress. Lighting inside the HDS building is now operational. The HDS generators were
operating during the site visit.

Aspen Seep Bioreactor: No activity was observed at Aspen Seep. The Aspen Seep Bioreactor
appeared to be operating in recirculation mode.

Burleson

On May 27, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities. Water quality readings taken by Burleson in
Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on May 27, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 9:47 8.04 6.83 126 71.1
Pond 3 Inlet Snorkel 10:56 1.92 9.53 3,042

Pond 3 10:57 3.51 12.96 5,270

Leviathan Creek, Above CUD 11:30 8.23 14.31 987

CuD 11:32 4.39 7.61 2,184

Leviathan Creek, Below CUD 11:36 8.08 16.14 1,403

Leviathan Creek, Above Delta Seep 11:45 7.55 15.57 1,442 -12.7
Delta Seep 11:48 4.66 8.82 1,639 212.5
Delta Slope stormdrain* 11:58 244 9.90 2,729 546.9
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Leviathan Creek, Below Delta Seep 11:52 6.85 15.33 1,441

Aspen Creek, above ASBR 14:27 7.99 19.27 185
Aspen Seep 13:07 2.56 10.33 2,239
Aspen Seep Pond 4 12:37 7.59 10.24 2,331
Oxidation trench at ASBR 12:45 7.61 18.47 2,407
Infiltration Pond (Black Lagoon) at ASBR 12:53 7.92 20.74 2,409
Leviathan Creek, Station 15 14:12 7.59 14.94 1,200
Aspen Creek, Station 16 14:07 8.29 15.71 574
Leviathan Creek, Station 17 14:03 7.79 15.62 982
Leviathan Creek, Station 23 13:39 7.88 16.34 513
Mountaineer Creek, Station 24 13:45 8.33 13.74 154
Bryant Creek, Station 25 13:49 8.26 14.59 287
Notes:

1. Very low flow. (<<1gpm)

°C Degree Celsius ORP Oxidation-reduction potential
puS/cm  MicroSiemen per centimeter SC Specific conductance
gpm Gallon per minute T Temperature

mV MilliVolt

Burleson observed a trickle of water to Pond 3 from the inlet snorkel on the pond’s south side.
Burleson observed clear water within the inlet snorkel and the measured water quality
parameters listed in Table 1 above. Regional Board staff stated that this water has been observed
in the past and is believed to originate from Pond 2S and/or Pond 2N. Water in the snorkel
contained pale brown granular algae; Pond 3 contained filamentous green algae.

On May 27, Burleson measured groundwater elevations in on-site monitoring wells.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on May 27,

2009
Well Number Location Depth to Water'  Total Depth®

In scrap material pile beside the road southeast of Pond 1 and south

MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 55.08 76.18
Adjacent to the flow control structure near Pond 1. The deep well is

MW-2D farther from the flow control structure. 30.15 85.83
Adjacent to the flow control structure near Pond 1. The shallow well

MW-2S is closer to the flow control structure. 30.11 47.68

MW-3 In the mine pit at the northwest corner of the pit clarifier. 2241 42.39
Northeast corner of the mine pit, on the top bench of the storm water

MW-4 collection system. 24.92 35.39
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Well Number Location Depth to Water'  Total Depth’
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.30 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 67.95 98.4
MW-7 Southwest corner of Pond 2 South. 23.14 35.35
MW-8 Northeast corner of Pond 2 North. 90.09 159.4
MW-9 Northwest of Pond 3. 29.25 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 18.00 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 15.21 40.31
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 11.15 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. 106.65 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. 59.23 112.1
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

The obstruction encountered at Well 33 during the April 29 site visit was no longer present. A
very bad odor was present at the well when the water level sounder was retrieved.

Upcoming Events:

e Atlantic Richfield plans to install permanent pumps to be powered by the HDS (480)
generators at CUD and Delta Seep interception/collection tanks on June 2.

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and
treating intercepted water in the LTS.

e Atlantic Richfield will continue preparing the HDS treatment system for
commissioning.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).
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Leviathan Mine Superfund Site
June 10, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:00 Am to 3:30 PM
Oversight Personnel:  Kevin Ghalambor

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):
¢ Not on site this day.

Atlantic Richfield Company (Atlantic Richfield):

e The lime treatment system (LTS) was operating at Pond 4 treating CUD and Delta
Seep flows.

e Discharge of treated water from Pond 4 to Leviathan Creek was in progress during
the site visit.

e Crews were flushing Pond 1 at ASBR.
Burleson Consulting, Inc. (Burleson)

e Burleson discussed the progress on the HDS and the affect the recent rain storm had
on the site.

e Burleson measured water quality in Leviathan and associated creeks on June 10 to
document conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

Between June 8 and 9, 2009, Leviathan received around one inch of rain. The rain made road
conditions around the site slick and muddy. Erosion gullies and pools of standing water were
observed around the site.

Atlantic Richfield

LTS Operations:

On site personnel reported that the recent rain required them to stop work by noon on June 8, and
interrupted capture at Delta Seep around 1:00 p.m. on June 8. Personnel were able to trouble
shoot the problem and re-establish Delta Seep capture and continue treatment. Flow rates at
Station 15 reportedly increased from 188 gallons per minute (gpm) to 4,937 gpm within 15
minutes during this period. A second loss of Delta Seep capture occurred between 6 p.m. on
June 8 t0 6:30 a.m. on June 9. This second interruption of Delta Seep capture occurred while no
crew members were on site. Personnel attributed this interruption of Delta Seep capture to the
heavy runoff associated with the rain. Capture of Delta Seep resumed after personnel arrived on

Leviathan Mine Oversight Summary Page 1 of 4
June 10, 2009



site and restarted the pumps on June 9. Personnel also reported that during the rain, water was
flowing across the parking area at the LTS. Sand bags were placed at the top of the slope near
the CUD access staircase to divert the runoff to Leviathan Creek. Water also flowed across
Delta slope and into Leviathan Creek at Delta Seep. Erosion gullies were observed on Delta
slope, and sediment was observed within the inlet pipe to the Delta Seep collection tank.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has been between 4.8 to 6.5 feet since May 27. This fluctuation coincides with accumulation

and discharge of water at Pond 4 during LTS operations. According to the USGS website, flow

in Leviathan Creek at Station 15 reached 10 cubic feet per second (cfs) on June 8, with a second
later peak at about 7 cfs, these flows are significantly greater than the median (about 0.3 cfs) and
mean (about 0.6 cfs) flows at Station 15 for June 8.

HDS Treatment System: Workers were installing fire alarms and an emergency stop system.
The pumps for the CUD and Delta Seep interception systems were operational. The anticipated
startup date for the HDS is July 20, 20009.

Aspen Seep Bioreactor: Workers were in the process of flushing the Pond 1 bioreactor cell by
pumping from Pond 3. NaOH storage tanks still require some maintenance and may be replaced
this year. AMEC reported that there is no evidence of any negative impacts resulting from
changes to the alcohol feed rate made earlier this year. AMEC will continue to monitor for any
bioreactor system performance changes. Crews also reported that the target date for centrifuge
delivery and set up is anticipated for July 13, 20009.

Burleson

On June 10, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities. Water quality readings taken by Burleson in
Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on June 10, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)
Leviathan Creek, Station 1 10:00 7.99 6.49 141 71.2
Leviathan Creek, Above CUD 11:47 7.93 11.42 1,120 -4.1
CuUD 11:51 4.48 7.49 2,058 -50.0
Leviathan Creek, Below CUD 11:55 7.85 11.31 1,135 -26.4
Leviathan Creek, Above Delta Seep 12:07 7.45 12.12 1,153 18.0
Delta Seep 12:14 4.87 7.58 1,503 170.7
Leviathan Creek, Below Delta Seep 12:10 6.61 11.67 1,164 100.3
Aspen Creek, above ASBR 15:16 7.78 11.88 169 118.8
Aspen Seep st 253 8.68 1948 4406
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Location Time pH T (°C) SC (uS/cm) ORP (mV)

Aspen Seep Pond 4 12:50 7.32 13.51 2,130 -146.8
Leviathan Creek, Station 15 14:43 7.66 11.14 1,011 54.9
Aspen Creek, Station 16 14:48 8.14 1141 397 92.8
Leviathan Creek, Station 17 15:01 7.75 12.07 789 52.3
Leviathan Creek, Station 23 14:25 7.82 9.87 734 194.2
Mountaineer Creek, Station 24 14:30 8.38 9.03 147 1735
Bryant Creek, Station 25 14:35 8.27 9.22 292 174.3

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

uS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On June 10, Burleson measured groundwater elevations in on-site monitoring wells.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on June 10,

2009
Well Number Location Depth to Water'  Total Depth’
In scrap material pile beside the road southeast of Pond 1 and south
MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 55.40 76.18
Adjacent to the flow control structure near Pond 1. The deep well is
MW-2D farther from the flow control structure. 30.09 85.83
Adjacent to the flow control structure near Pond 1. The shallow well
MW-2S is closer to the flow control structure. 30.00 47.68
MW-3 In the mine pit at the northwest corner of the pit clarifier. 22.35 42.39
Northeast corner of the mine pit, on the top bench of the storm water
MW-4 collection system. 24.90 35.39
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.24 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 68.15 98.4
MW-7 Southwest corner of Pond 2 South. 23.00 35.35
MW-8 Northeast corner of Pond 2 North. 89.95 159.4
MW-9 Northwest of Pond 3. 29.29 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 19.44 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 16.31 40.31
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Well Number Location Depth to Water'  Total Depth’
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 11.89 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. 98.37 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. 59.38 112.1
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and
treating intercepted water in the LTS.

e Atlantic Richfield will continue preparing the HDS treatment system for
commissioning.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).
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Leviathan Mine Superfund Site
June 24, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:00 Am to 3:30 PM

Oversight Personnel:  Kevin Ghalambor
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):
e Doug Carey was on site providing oversight for Decon.

e Decon was on site setting up the PWTS at Pond 1.

Atlantic Richfield Company (Atlantic Richfield):

e The lime treatment system (LTS) was operating at Pond 4 treating CUD and Delta Seep
flows.

. D_is_charge of treated water from Pond 4 to Leviathan Creek was in progress during the site
visit.

e Work continued on HDS pre-commissioning.

e Crews were flushing Bio-Cells at ASBR.

Burleson Consulting, Inc. (Burleson)

e Burleson discussed the progress on the HDS and the impact of the June 8 storm on the
stormwater conveyance features at Pond 4.

e Burleson measured water quality in Leviathan and associated creeks on June 24 to document
conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

Regional Board

The Regional Board’s contractor, Decon, was on site preparing the PWTS for operation at
Pond 1. PWTS operations are anticipated to begin during the week of July 6. Decon reported
that the June 8 rain had no major effect on work at Pond 1 or the Pit Clarifier.

e Sludge removal at the Pit Clarifier is scheduled to begin this week. Crews plan to begin
stockpiling sludge on June 25 and 26. Removal is scheduled for July 1.
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e The Regional Board was removing the concrete culvert stored at the roadside on Leviathan
Road, near Station 17.

Atlantic Richfield

LTS Operations:

Pump failures have caused short term interruptions of Delta Seep capture during the last two
weeks. Pumps for the CUD, mid-tank, and Delta Seep were sent to the manufacturer for
troubleshooting. Secondary pumps are in use during this time.

Sediment remained in the influent pipe to the Delta Seep collection tank, and on site personnel
reported that the sediment would be removed in the near future. Personnel also reported that the
drainages around the site were inspected for sediment and operational status. Atlantic Richfield
has received permission from the State to clean out the drainages and re-design areas for
improved surface water flows. No date has been set for cleaning out the drainages.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has been between 4.8 to 6.5 feet since May 27. This fluctuation coincides with accumulation
and discharge of water at Pond 4 during LTS operations. According to the USGS website, flow
in Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet per second (cfs) to
about 0.3 cfs since June 10. These flows reflect the alternating storage and discharge of treated
water at Pond 4.

HDS Treatment System: Pre-commissioning of the HDS treatment system is on schedule, and
the HDS may be operational on July 21, 2009. System and plumbing tests were completed with
no problems since the last Burleson site visit on June 10.

Aspen Seep Bioreactor: Workers were in the process of flushing Bio-Cells at Pond 3. Crews
also reported that parts for the centrifuge will start being delivered on June 6. The centrifuge is
planned to be operational by July 13 or 14. A port-o-potty was delivered while Burleson was on
site.

Burleson

On June 24, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities. Two fish were observed in the pool at Station 17.

Water quality readings taken by Burleson in Leviathan and associated creeks are presented in
Table 1.
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Table 1. Leviathan Mine Surface Water Quality Measurements on June 24, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 9:43 7.88 7.67 147 26.9
Leviathan Creek, Above CUD 11:31 8.22 17.97 1,361 -35.1
CuD 11:34 4.48 8.07 2,445 -145.5
Leviathan Creek, Below CUD 11:40 7.94 19.83 1,595 -39.8
Leviathan Creek, Above Delta Seep 11:49 7.42 16.63 1,582 -16.7
Delta Seep 11:58 491 8.87 1,617 141.8
Leviathan Creek, Below Delta Seep 11:52 6.52 16.29 1,574 13.2
Aspen Creek, above ASBR 14:21 7.62 19.68 185 2245
Aspen Seep 12:51 2.54 10.93 2,283 328.7
Aspen Seep Pond 4 12:40 7.37 16.34 2,324 -334.7
Leviathan Creek, Station 15 13:31 7.30 16.88 1,364 237.3
Aspen Creek, Station 16 13:36 8.14 18.02 345 238.5
Leviathan Creek, Station 17 13:41 7.62 18.91 955 236.5
Leviathan Creek, Station 23 13:58 7.79 18.84 921 2315
Mountaineer Creek, Station 24 14:00 8.43 14.96 154 224.2
Bryant Creek, Station 25 14:05 7.62 19.68 185 224.5

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

pS/cm  MicroSiemen per centimeter

gpm Gallon per minute
1) MilliVolt

Specific conductance
Temperature

On June 24, Burleson measured groundwater elevations in on-site monitoring wells. An
obstruction in well number 33 prevent measurement of the total depth of the well and may have
affected the depth to water measurement.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on June 24,

2009
Well Number Location Depth to Water’ Total Depth®
In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to
W-1 Station 1. 55.57 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.26 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.20 47.68
W-3 _ In the mine pit at the northwest corner of the pit clarifier. 22.38 42.39
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Well Number Location Depth to Water'  Total Depth’
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 24.94 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.25 85.83
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 68.31 98.4
W-7 Southwest corner of Pond 2 South. 23.30 35.35
W-8 Northeast corner of Pond 2 North. 90.01 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is
W-10D the taller surface completion. 20.75 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 17.50 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 12.37 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. 98.47 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. 59.25 112.1
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Regional Board plans to begin solids removal from the Pit Clarifier on June 25, and remove
solids from the site next week.

e Regional Board plans to begin PWTS operations during the week of July 6.

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the LTS.

e Atlantic Richfield will continue preparing the HDS treatment system for commissioning.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin

(USACE).
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Leviathan Mine Superfund Site
July 9, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 AM t0 4:30 PM

Oversight Personnel:  Kevin Ghalambor , Greg Reller

Summary of Site Activities:

U.S. Environmental Protection Agency (EPA):

e EPA conducted an inspection of stormwater runoff features observed at the Pond 4 area
during and after the June 8 thunderstorm at the site.

California Regional Water Quality Control Board, Lahontan Region (Regional Board):
e Decon was installing ditches along the access road around the Pit Clarifier.

Atlantic Richfield Company (Atlantic Richfield):

e The lime treatment system (LTS) was operating at Pond 4 treating CUD and Delta Seep
flows.

. D_is_charge of treated water from Pond 4 to Leviathan Creek was in progress during the site
visit.

e Crews were re-insulating pipes at the CUD.

e Crews were setting up bins near ASBR to prepare for future dewatering.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on July 9 to document
conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

U.S. Environmental Protection Agency

EPA, Regional Board, and Atlantic Richfield representatives inspected the storm water runoff
controls in the Pond 4 area. The inspection was performed to provide the participants with
mutual understanding of the effects of the June 8 thunderstorm. Sediment filled V-ditches,
erosion features, and runoff pathways were observed. Repairs to eroded areas made by Atlantic
Richfield to maintain site operations were observed. Changes to site grades since water
treatment began at Pond 4 several years ago, and the possible impacts on stormwater runoff were
discussed. Performance of the Delta Slope under heavy runoff was identified by Regional Board
staff as being in accordance with Regional Board expectations.
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Regional Board

The Regional Board’s contractor, Decon, was on site working around the Pit Clarifier and
preparing the Pond Water Treatment System (PWTS). Sludge removal at the Pit Clarifier has
been completed. Road-side ditches were being installed along the access road around the Pit
Clarifier.

Clean water tanks were being filled at the PWTS in preparation for starting water treatment at
Pond 1.

Atlantic Richfield

LTS Operations:

Laborers were in the process of re-insulating pipes at the CUD.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has been between 4.8 to 6.5 feet since May 27. This fluctuation coincides with accumulation
and discharge of water at Pond 4 during LTS operations. According to the USGS website, flow
in Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet per second (cfs) to
about 0.3 cfs since June 24. These flows reflect the alternating storage and discharge of treated
water at Pond 4.

HDS Treatment System: Pre-commissioning of the HDS treatment system is on schedule, and
the HDS may be operational on July 20 or 21, 2009.

Aspen Seep Bioreactor: Workers were in the process of setting up bins near ASBR that will be
used with the centrifuge to dewater sludge to be removed from the bioreactor. Crews also
reported that the centrifuge is anticipated to be delivered on July 13 or 14.

Burleson

On July 9, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities. Fish were observed in the pool at Station 17.

Water quality readings taken by Burleson in Leviathan and associated creeks are presented in
Table 1.
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Table 1. Leviathan Mine Surface Water Quality Measurements on July 9, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 9:45 7.83 5.48 180 -12.8
Leviathan Creek, Above CUD 13:05 7.71 20.88 2,218 -96.9
CuD 13:10 4.25 8.30 2,349 | -98.8
Leviathan Creek, Below CUD 13:14 7.68 20.99 2,267 | -45.0
Leviathan Creek, Above Delta Seep 13:22 6.81 18.34 2,211 12.8
Delta Seep 13:31 4.73 9.17 1,550 | 97.8
Leviathan Creek, Below Delta Seep 13:28 6.20 18.03 2,021 | 4.1
Aspen Creek, above ASBR 14:41 7.19 18.14 182 | 136.5
Aspen Seep 14:20 2.28 11.31 1,984 280.1
Aspen Seep Pond 4 14:10 7.44 19.56 2,321 | -405.0
Leviathan Creek, Station 15 11:25 7.11 10.73 1,687 | 5.9
Aspen Creek, Station 16 11:33 7.96 11.72 320 -16.1
Leviathan Creek, Station 17 11:38 7.43 12.77 998 | 6.0
Leviathan Creek, Station 23 11:54 7.76 11.51 960 | -25.6
Mountaineer Creek, Station 24 11:57 8.14 9.69 149 -24.1
Bryant Creek, Station 25 12:01 7.96 10.18 182 | 136.5

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

pS/em  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On July 9, Burleson measured groundwater elevations in on-site monitoring wells. An
obstruction in well number 33 prevented measurement of the total depth of the well and may
have affected the depth to water measurement.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
July 9, 2009

Well Number Location Depth to Water'  Total Depth®

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

wW-1 Station 1. 57.04 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.26 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.31 47.68
W-3 _ In the mine pit at the northwest corner of the pit clarifier. 22.57 42.39
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Well Number Location Depth to Water'  Total Depth’
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 24.99 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.22 85.83
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 68.90 98.4
W-7 Southwest corner of Pond 2 South. 23.57 35.35
W-8 Northeast corner of Pond 2 North. 90.35 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is
W-10D the taller surface completion. 20.95 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 18.45 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 12.78 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. 98.60 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. 59.35 112.1
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Regional Board plans to begin PWTS operations during the week of July 13.

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the LTS.

e Atlantic Richfield will continue preparing the HDS treatment system for commissioning and
start-up on July 20 or 21.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin

(USACE).
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Leviathan Mine Superfund Site
July 22, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 Am to 5:00 Pm

Oversight Personnel:  Greg Reller
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):

e Decon was cleaning out the lime delivery system and preparing to begin pond water
treatment.

e Regional Board staff were collecting monthly water quality samples and supervising Decon.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge system was operating at Pond 4 treating CUD and Delta Seep
flows.

e Discharge of treated water from the HDS plant to Leviathan Creek was halted for instrument
adjustment during the site visit.

e Crews were plumbing the centrifuge near ASBR to prepare for sludge dewatering.
Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on July 9 to document
conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

Regional Board

The Regional Board’s contractor, Decon, was on site preparing the Pond Water Treatment
System (PWTS) to begin pond water treatment. Winter covers were removed from valves and
instrument controls, and the lime delivery system was being cleaned out. Regional Board staff
are hopeful that PWTS operations will begin by next week. Regional Board staff were collecting
monthly water quality samples.

Atlantic Richfield

LTS Operations:

The LTS relying on use of the rotating cylinder treatment system was not operating during the
site visit. The LTS is being maintained ready to treat CUD and Delta Seep discharges in the
event of a malfunction of the HDS plant.
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HDS Treatment System: Commissioning of the HDS treatment system is on schedule, and the
HDS plant began commissioning trials on July 20, 2009. The system is being closely monitored
by design engineers and operators to ensure that necessary adjustments are made to support long
term operations. The plant was temporarily stopped during the visit to allow adjustments to the
pH controls. Initial samples of HDS effluent have been shipped to an off site laboratory. HDS
effluent is discharged only during daylight hours when personnel are on site. Effluent is
recirculated to Pond 4 when the HDS plant is operating and personnel are not on site. Pond 4
capacity is available for several days of CUD and Delta Seep discharges should the need arise.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has fluctuated between 4.0 and 6.5 feet since May 27. This fluctuation coincides with
accumulation and discharge of water at Pond 4 during water treatment operations. According to
the USGS website, flow in Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet
per second (cfs) to about 0.3 cfs since June 24. These flows reflect the alternating storage and
discharge of treated water at Pond 4.

Aspen Seep Bioreactor: Workers were plumbing the centrifuge to decant, weir and flocculent
bins at the dewatering area near ASBR. The centrifuge may begin operations on July 23,
pending completion of plumbing and successful completion of water tightness testing.

Burleson

On July 22, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities. The Regional Board sampling team was at Station 1
when Burleson arrived. The Regional Board water quality meter yielded a pH reading about 0.3
standard units higher than Burleson’s meter, and the Regional Board specific conductance
reading was about 60% of Burleson’s reading. These differences could arise from the slightly
differing positions of the meter probes in the water column, differing makes of probes, and/or
calibration differences.

The EPA data sonde was no longer present at Station 15 in Leviathan Creek. Water was not
present in Leviathan Creek at Station 15, water quality parameters were measured in a seep
downstream from the waterfall above Leviathan Mine Road.

Water quality readings taken by Burleson in Leviathan and associated creeks are presented in
Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on July 9, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 10:04 7.90 9.08 209 -19.9

Leviathan Creek, Above CUD 12:44 8.02 23.29 2,541 | -41.4

CuD 12:47 4.50 7.44 2,597 -260"

Leviathan Creek, Below CUD 12:54 7.24 24.65 1,928 | -42.1
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Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Above Delta Seep 13:03 7.23 20.07 1,959 -21.7
Delta Seep 13:07 5.08 9.03 1,676 65.3
Leviathan Creek, Below Delta Seep 13:14 6.05 18.31 1,934 -16.9
Aspen Creek, above ASBR 16:38 7.59 19.00 196 -0.6
Aspen Seep 14:28 2.58 12.94 2,293 237.7
Aspen Seep Pond 4 14:39 7.63 21.58 2,479 -279.3
Leviathan Creek, Station 15 16:18 5.31 15.07 967 314
Aspen Creek, Station 16 16:11 8.07 19.01 252 8.4
Leviathan Creek, Station 17 16:24 7.62 20.09 385 -2.4
Leviathan Creek, Station 23 15:41 7.87 20.43 491 -53.9
Mountaineer Creek, Station 24 15:47 8.11 17.08 162 -30.8
Bryant Creek, Station 25 15:51 8.07 17.12 180 -19.8

Notes:

1: The ORP reading appears to be anomalously low

°C Degree Celsius ORP Oxidation-reduction potential

pS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On July 22, Burleson measured groundwater elevations in on-site monitoring wells. An
obstruction in well number 33 prevented measurement of the total depth of the well and likely
affected the depth to water measurement. Afternoon lightning prevented measurement of

well 25.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
July 22, 2009

Well Number

Location

Depth to Water*

Total Depth*

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

W-1 Station 1. 58.30 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.39 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.43 47.68
W-3 In the mine pit at the northwest corner of the pit clarifier. 22.55 42.39
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 24.98 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.35 85.83
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Well Number Location Depth to Water®  Total Depth®
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 69.53 98.4
W-7 Southwest corner of Pond 2 South. 24.03 35.35
W-8 Northeast corner of Pond 2 North. 90.84 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is
W-10D the taller surface completion. 22.93 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 19.28 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 13.03 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. Not Measured 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. Obstructed
Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. 59.50/Obstructed 1121
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Regional Board plans to begin PWTS operations during the week of July 27.

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS.

e Atlantic Richfield will continue closely monitoring and adjusting the HDS treatment system.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin

(USACE).
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Leviathan Mine Superfund Site
August 5, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 AM t0 4:30 PM

Oversight Personnel:  Kevin Ghalambor
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):

e Decon was operating the Pond Water Treatment System, but was not discharging to
Leviathan Creek until lab results are obtained.

e Decon was pumping water from Pond 2 North to Pond 2 South.
e Regional Board staff were collecting monthly water quality samples and supervising Decon.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge system was operating at Pond 4 treating CUD and Delta Seep
flows.

e Crews were operating the centrifuge near ASBR for sludge dewatering.
Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on August 5 to
document conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

Regional Board

The Regional Board’s contractor, Decon, was on site operating the Pond Water Treatment
System (PWTS) at Pond 1. Treated water has not been discharged to Leviathan Creek and was
being stored in the Pit Clarifier. Regional Board staff is waiting to receive off-site lab results
confirming that PWTS effluent meets the required concentrations before discharging to
Leviathan Creek. Regional Board staff anticipates discharging to Leviathan Creek next week.
Decon was pumping water from Pond 2 North to Pond 2 South to help maintain similar water
chemistry within the two ponds. Regional Board staff was collecting monthly water quality
samples.

Atlantic Richfield

LTS Operations:

The LTS relying on use of the rotating cylinder treatment system was not operating during the
site visit. The LTS is being maintained ready to treat CUD and Delta Seep discharges in the
event of a malfunction of the HDS plant.
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A chain link platform is planned to be installed at the CUD and Delta mid-tank.

HDS Treatment System: The HDS treatment system was operating at Pond 4 and treating CUD
and Delta Seep flows. The system shut down temporarily on Friday, July 31 during a rain event.
A sump valve was left manually shut off causing the system to automatically shut down when
high water levels were detected in the sump. No discharge of CUD and Delta Seep to Leviathan
Creek occurred during the shutdown. CUD and Delta Seep were pumped to Pond 4 during the
shutdown. The sump valve was turned back on and AMEC does not anticipate that this
malfunction will reoccur. AMEC staff also reported that the HDS system is not using as much
lime as initially anticipated. In addition, the HDS clarifier has not yet produced dense sludge.
Sludge is thought to be accumulating in the HDS clarifier, however, it is not yet dense enough to
require transfer to the filtration bins.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has fluctuated between 4.0 and 6.5 feet since May 27. This fluctuation coincides with
accumulation and discharge of water at Pond 4 during water treatment operations. According to
the USGS website, flow in Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet
per second (cfs) to about 0.3 cfs since June 24. These flows reflect the alternating storage and
discharge of treated water at Pond 4.

Aspen Seep Bioreactor: The ASBR continues to treat water from Aspen Seep. Workers were
operating the centrifuge at the sludge dewatering area near ASBR. The centrifuge began
operations on July 23. Site personnel reported that as of August 5, about 108,000 gallons of
sludge have been processed through the centrifuge, generating about 38 cubic yards of sludge
“cake”. The dewatered sludge is being temporarily stored in sludge bins near the centrifuge.
Between 18,000 and 20,000 gallons of sludge is being processed each day. Site personnel
estimated that sludge dewatering will be completed after one more day of pumping and two days
of dewatering.

The centrifuge was shutdown last week on Wednesday, July 29 and Friday July 31 due to
lightning. The shutdowns occurred toward the end of each working day and did not significantly
impact the centrifuge throughput. Personnel are now determining how to remove the hard sludge
encountered in the bottom of Pond 3.

Burleson

On August 5, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities.

Water quality readings taken by Burleson in Leviathan and associated creeks are presented in
Table 1.
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Table 1. Leviathan Mine Surface Water Quality Measurements on August 5, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 9:55 7.77 8.19 180 -16.8
Pit Clarifier 10:18 7.74 14.48 3,190 6.2
Leviathan Creek, Above CUD 13:04 7.29 21.12 2,280 | -35.3
CUD 13:09 4.47 7.81 2476 242.8
Leviathan Creek, Below CUD 13:15 7.22 21.28 2,323 -82.3
Leviathan Creek, Above Delta Seep 13:25 6.30 15.24 2,067 | -123.5
Delta Seep 13:34 5.02 8.87 1,609 3.9
Leviathan Creek, Below Delta Seep 13:30 5.77 14.00 1,811 | 139.3
Aspen Creek, above ASBR 15:23 7.75 16.49 176 -107.8
Aspen Seep 14:15 2.50 11.39 2,282 | 251.9
Aspen Seep Pond 4 14:25 741 18.57 2,513 | -524.5
Leviathan Creek, Station 15 12:30 6.44 15.09 1,522 -9.4
Aspen Creek, Station 16 12:35 8.24 14.56 507 | -18.6
Leviathan Creek, Station 17 12:40 7.77 15.76 652 | -7.3
Leviathan Creek, Station 23 12:05 8.25 13.74 664 -74.2
Mountaineer Creek, Station 24 12:10 8.27 11.98 145 | -51.9
Bryant Creek, Station 25 12:14 8.20 12.29 247 | -41.6

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

puS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On August 5, Burleson measured groundwater elevations in on-site monitoring wells. A bear
sighting prevented measurement of well 25.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
August 5, 2009

Well Number Location Depth to Water®  Total Depth!

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

W-1 Station 1. 59.45 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.53 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.56 47.68
W-3 In the mine pit at the northwest corner of the pit clarifier. 22.69 42.39
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 24.98 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.40 85.83
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Well Number Location Depth to Water'  Total Depth!

South side of the mine pit, near the vegetation test plots.

W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 70.25 98.4
W-7 Southwest corner of Pond 2 South. 24.00 35.35
W-8 Northeast corner of Pond 2 North. 91.35 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
W-10D taller surface completion. 23.78 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 20.00 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 13.25 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. Not Measured 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. Obstructed
Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. Obstructed 1121
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

Regional Board plans to begin discharging from the Pit Clarifier to Leviathan Creek next
week.

Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS.

Atlantic Richfield will continue closely monitoring and adjusting the HDS treatment system.
Burleson will continue oversight during ongoing treatment and construction activities.

Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).

Leviathan Mine Oversight Summary Page 4 of 4
August 5, 2009



Leviathan Mine Superfund Site
August 19, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 AM t0 4:30 PM

Oversight Personnel:  Kevin Ghalambor
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):
e Regional Board staff were collecting monthly water quality samples and supervising Decon.

e Decon was repairing the inlet pump from Pond 1 to the Pit Clarifier.
e Decon was discharging treated water from the Pit Clarifier to Leviathan Creek.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge (HDS) system was operating at Pond 4 treating Channel
Underdrain (CUD) and Delta Seep flows.

e AMEC personnel are in the process of determining how to install Arc Flash Protection for
the HDS without losing capture at CUD and Delta Seep.

e Personnel were disassembling the centrifuge used for sludge dewatering at the Aspen Seep
Bioreactor (ASBR).

e Personnel were assembling a steel emergency shower pipe to replace the PVC emergency
shower pipe at Aspen Seep.

e AMEC personnel are determining whether a sludge drying pit or bins will be used at Aspen
Seep, as well as the location of the pit or bins.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on August 19 to
document conditions during diversion and treatment by Atlantic Richfield.

e Burleson measured groundwater elevations in on site monitoring wells.

Regional Board

The Regional Board’s contractor, Decon, was on site repairing the pump used to transfer treated
water from the Pond Water Treatment System (PWTS) to the Pit Clarifier. Treated water stored
in the Pit Clarifier was being discharged to Leviathan Creek. Regional Board staff reported that
they are attempting to treat water 24 hours a day, 7 day a week. Round-the -clock treatment
began on Monday, August 17. Decon discovered the malfunctioning transfer pump on Monday
necessitating a shut down in the PWTS.

Regional Board personnel were collecting monthly water quality samples.
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Atlantic Richfield

LTS Operations:

The lime treatment system (LTS), relying on use of the rotating cylinder treatment system, was
not operating during the site visit. The LTS is being maintained ready to treat CUD and Delta
Seep discharges in the event of a malfunction of the HDS plant.

Chain link platforms have been installed at the CUD and Delta Seep control panels.

HDS Treatment System: The HDS treatment system was operating at Pond 4 and treating CUD
and Delta Seep flows. The system was shut down from Saturday, August 8 through Monday
August 17. AMEC crews were not on site during this period to prevent the spread of illness
among AMEC personnel. No discharge of CUD and Delta Seep to Leviathan Creek occurred
during the shutdown. CUD and Delta Seep were pumped to Pond 4 during the shutdown period.
AMEC is currently discharging HDS effluent to Leviathan Creek at 45 gpm to lower the Pond 4
water level. Discharge normally occurs at 25 gpm. Pond 4 water level is high due to continuing
the capture of CUD and Delta Seep discharges during the shutdown period. AMEC personnel
have not attempted to transfer HDS sludge to the filtration bins since the last attempt. AMEC
personnel are determining how to install Arc Flash Protection for the HDS without losing capture
at CUD and Delta Seep because generators would need to be shut down for the Arc Flash
Protection installation.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has fluctuated between 4.0 and 7.0 feet since May 27. This fluctuation coincides with
accumulation and discharge of water at Pond 4, and discharge from the Pit Clarifier during water
treatment operations. According to the USGS website, flow in Leviathan Creek at Station 15 has
varied from less than 0.1 cubic feet per second (cfs) to about 0.3 cfs since June 24. These flows
reflect the alternating storage and discharge of treated water at Pond 4 and from the Pit Clarifier.

Aspen Seep Bioreactor:  Sludge dewatering using the centrifuge was completed on August 7.
Workers were disassembling the centrifuge at the sludge dewatering area near ASBR.
Dewatered sludge remains on site in bins pending characterization and offsite disposal.

The ASBR was operating, although only ethanol was being added to influent. Sodium hydroxide
was not being added to the ASBR during the Burleson site visit.

Workers were assembling a steel shower pipe to replace the emergency PVC shower pipe.

Site personnel also reported that propane fuel for the ASBR generators was delivered on
Tuesday, August 18.

Burleson

On August 19, Burleson measured water quality in Leviathan and associated creeks to document
conditions during 2009 treatment activities.
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Water quality readings collected by Burleson in Leviathan and associated creeks are presented in
Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on August 19, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 9:58 7.52 6.60 160 97.6
Pit Clarifier 10:25 7.67 16.18 2838 58.6
PWTS Discharge Weir Box 10:38 7.19 15.39 2,446 . 72.2
Leviathan Creek, Above CUD 12:10 8.13 17.34 2,039 | 72.2
CuD 12:15 4.64 8.21 2,284 | 53.5
Leviathan Creek, Below CUD 12:29 7.65 20.06 2,350 | 55.5
Leviathan Creek, Above Delta Seep 12:38 6.67 10.33 2,331 69.0
Delta Seep 12:48 5.13 8.49 1,572 | 105.5
Leviathan Creek, Below Delta Seep 12:42 6.18 18.16 2,324 | 66.3
Aspen Creek, above ASBR 15:29 7.58 17.51 176 137.4
Aspen Seep 13:40 2.84 11.49 2,240 | 291.7
Aspen Seep Infiltration Pond 13:29 7.52 19.70 2,737 | -63.3
Leviathan Creek, Station 15 15:00 6.60 17.61 2,268 125.6
Aspen Creek, Station 16 15:08 8.08 16.22 267 137.4
Leviathan Creek, Station 17 15:15 7.39 17.78 1,543 | 114.7
Leviathan Creek, Station 23 14:40 7.40 16.81 1,428 160.5
Mountaineer Creek, Station 24 14:45 8.06 13.63 144 168.9
Bryant Creek, Station 25 14:49 7.75 14.86 679 | 159.8

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

uS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On August 19, Burleson measured groundwater elevations in on-site monitoring wells.
Groundwater elevation measurements are presented in Table 2.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
August 19, 2009

Well Number Location Depth to Water®  Total Depth!

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

W-1 Station 1. 60.24 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.70 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.73 47.68
W-3 In the mine pit at the northwest corner of the pit clarifier. 22.79 42.39
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Well Number Location Depth to Water'  Total Depth!
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 25.00 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.40 85.83
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 70.82 98.4
W-7 Southwest corner of Pond 2 South. 24.01 35.35
W-8 Northeast corner of Pond 2 North. 91.87 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
W-10D taller surface completion. 24.35 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 20.57 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 13.49 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. 98.95 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. Obstructed
Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. Obstructed 1121
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS plant.

e Atlantic Richfield will continue closely monitoring and adjusting the HDS treatment system.

e Atlantic Richfield will determine how to install Arc Flash Protection without losing capture
at CUD and Delta.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).
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Leviathan Mine Superfund Site
September 2, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 AM to 4:00 PMm

Oversight Personnel:  Kevin Ghalambor
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):

e Regional Board staff was supervising Decon.
e Decon was discharging treated water from the Pit Clarifier to Leviathan Creek.

e Regional Board has determined that transfer of water from Ponds 2N/S to Pond 1 is
complete.

e 2.3 million gallons of water were treated in the pond water treatment system (PWTS) from
August 6 through August 31.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge (HDS) system was operating at Pond 4 treating Channel
Underdrain (CUD) and Delta Seep flows.

e AMEC personnel are still determining whether an alternative to active sludge dewatering at
the Aspen Seep Bioreactor (ASBR) is desireable.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on September 2 to
document conditions during the treatment season.

e Burleson measured groundwater elevations in on site monitoring wells.

Regional Board

The Regional Board’s contractor, Decon, was on site operating the PWTS. Treated water stored
in the Pit Clarifier was being discharged to Leviathan Creek. Regional Board staff reported that
the PWTS stopped round the clock operations last Wednesday. About 2.3 million gallons of
water was treated by the PWTS from August 6 through August 31. Regional Board staff
anticipates the PWTS will conclude operations this Friday.

Atlantic Richfield

LTS Operations:

The lime treatment system (LTS), relying on use of the rotating cylinder treatment system, was
not operating during the site visit. The LTS is being maintained ready to treat CUD and Delta
Seep discharges in the event of a malfunction of the HDS plant.
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HDS Treatment System: The HDS treatment system was operating at Pond 4 and treating CUD
and Delta Seep flows. AMEC personnel stated that the HDS will begin operating five days a
week, 24 hours a day, Monday through Friday. On Saturday and Sunday, CUD and Delta flows
would be captured at Pond 4.

The decision to treat five days a week was made so that the HDS treatment system would operate
more efficiently. Flow rates between intake and discharge needed to be adjusted, resulting in the
decision to treat five days a week instead of seven.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond

4 has fluctuated between 4.0 and 7.0 feet since May 27. This fluctuation coincides with
accumulation and discharge of water at Pond 4. According to the USGS website, flow in
Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet per second (cfs) to about
0.2 cfs since August 1. These flows reflect the alternating storage and discharge of treated water

at Pond 4 and from the Pit Clarifier.

Aspen Seep Bioreactor: The centrifuge used to dewater ASBR sludge has been disassembled
and moved off-site. Ponds 3 and 4 at ASBR are filling. AMEC personnel are still in the process
of determining whether a sludge drying pit or bins will be used at Aspen Seep instead of active

sludge dewatering methods, as well as the location of the pit or bins.

Burleson

On September 2, Burleson measured water quality in Leviathan and associated creeks to

document conditions during 2009 treatment activities.

Water quality readings collected by Burleson in Leviathan and associated creeks are presented in

Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on September 2, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)
Leviathan Creek, Station 1 9:44 7.46 6.27 165 59.0
Pit Clarifier 10:29 7.52 11.82 2,878 52.4
PWTS Discharge Weir Box 10:35 7.16 12.35 2,386 70.5
Leviathan Creek, Above CUD 11:32 7.95 11.96 2,383 50.9
CuD 11:36 4.70 7.13 2,454 -5.0
Leviathan Creek, Below CUD 11:46 8.33 15.28 2,300 20.0
Leviathan Creek, Above Delta Seep 11:55 7.00 14.21 2,279 37.1
Delta Seep 12:05 5.17 7.95 1,353 85.6
Leviathan Creek, Below Delta Seep 12:00 6.22 13.91 2,235 39.9
Aspen Creek, above ASBR 15:08 7.68 13.08 170 109.0
Aspen Seep 12:53 2.93 10.20 2,338 296.6
Aspen Seep Bioreactor Settling Pond 12:45 7.13 15.24 2,775 61.5
Leviathan Creek, Station 15 14:35 6.52 12.51 2,125 129.3
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Location Time pH T (°C) SC (uS/cm) ORP (mV)

Aspen Creek, Station 16 14:42 8.01 12.88 264 98.5
Leviathan Creek, Station 17 14:49 7.37 13.28 1,214 92.3
Leviathan Creek, Station 23 14:10 7.44 12.82 1,220 122.6
Mountaineer Creek, Station 24 14:15 8.07 10.82 151 105.1
Bryant Creek, Station 25 14:20 7.92 11.58 576 113.1

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

puS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On September 2, Burleson measured groundwater elevations in on-site monitoring wells.
Groundwater elevation measurements are presented in Table 2.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on September
2, 2009

Well Number Location Depth to Water®  Total Depth!

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

W-1 Station 1. 61.00 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.85 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 30.90 47.68
W-3 In the mine pit at the northwest corner of the pit clarifier. 22.87 42.39
Northeast corner of the mine pit, on the top bench of the storm
wW-4 water collection system. 25.00 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.51 85.83
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the
W-6 twin 72-inch pipe inlets. 71.39 98.4
wW-7 Southwest corner of Pond 2 South. 2411 35.35
W-8 Northeast corner of Pond 2 North. 92.40 159.4
W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
W-10D taller surface completion. 24.60 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is
W-10S the shorter surface completion. 20.89 40.31
East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 13.65 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. 99.20 106.6
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Well Number Location Depth to Water'  Total Depth!

Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. Obstructed 21.73

Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-

inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. Obstructed 112.1

Note:

1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS plant.

e Atlantic Richfield will continue closely monitoring and adjusting the HDS treatment system.
e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).

Leviathan Mine Oversight Summary Page 4 of 4

September 2, 2009



Leviathan Mine Superfund Site
September 16, 2009
Burleson Consulting, Inc. Oversight
Period of Oversight: 9:00 AM to 3:45 PMm

Oversight Personnel:  Kevin Ghalambor
Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Regional Board):

e Regional Board staff was supervising Decon.
e Decon was discharging treated water from the Pit Clarifier to Leviathan Creek.

e Decon was winterizing the pond water treatment system (PWTS) and performing routine
clean up.

e Regional Board staff determined that approximately 2,000 feet of V-Ditches are slated for
sediment removal.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge (HDS) system was operating at Pond 4 treating Channel
Underdrain (CUD) and Delta Seep flows.

e AMEC personnel were setting up frames and prepping the new sodium hydroxide and
ethanol pads for a concrete pour next week, on Monday and Tuesday.

Environmental Protection Agency (EPA)

e EPA personnel were on site collecting invertebrate samples from Leviathan and associated
creeks.

e EPA personnel installed a water quality sonde in Leviathan Creek at Station 15.
Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on September 16 to
document conditions during the treatment season.

e Burleson measured groundwater elevations in on site monitoring wells.

A trout was present in the concrete section of Leviathan Creek near the vicinity of MW-10 and
Pond 4.

Regional Board

The Regional Board’s contractor, Decon, was on site winterizing the PWTS, and performing
routine clean up. PWTS water treatment operations stopped last Friday (September 11). Treated
water stored in the Pit Clarifier was being discharged to Leviathan Creek (flow rate was about

1 gallon per minute) as the solids drain under gravity. Regional Board staff anticipate that the
treated water stored in the Pit Clarifier will cease discharge early next week, by Monday or

Leviathan Mine Oversight Summary Page 1 of 4
September 16, 2009



Tuesday. Regional Board staff reported that about 2,000 feet of VV-Ditches within the pit are
slated for clean up. A date has yet to be determined for the V-Ditch clean up.

Atlantic Richfield

LTS Operations: The lime treatment system (LTS), relying on use of the rotating cylinder
treatment system, was not operating during the site visit. The LTS is being maintained ready to
treat CUD and Delta Seep discharges in the event of a malfunction of the HDS plant.

HDS Treatment System: The HDS treatment system was operating at Pond 4 and treating CUD
and Delta Seep flows. The HDS is operating five days a week, 24 hours a day, Monday through
Friday. On Saturday and Sunday, CUD and Delta flows are captured at Pond 4, and the HDS is
operated in a standby mode with no discharge to Leviathan Creek. AMEC personnel reported
that the CUD and Delta Seep were discharging at 13 gallons per minute (gpm) and 7 gpm,
respectively.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has fluctuated between 5.0 and 7.0 feet since July 20. This fluctuation coincides with
accumulation and discharge of water at Pond 4. According to the USGS website, flow in
Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet per second (cfs) to about
0.2 cfs since August 1. These flows reflect the alternating storage and discharge of treated water
at Pond 4 and from the Pit Clarifier.

Aspen Seep Bioreactor: AMEC personnel were preparing forms for two concrete pads
scheduled to be poured next week, on Monday and Tuesday. The concrete pads will hold the
new sodium hydroxide and ethanol storage tanks at the ASBR. The ASBR is currently using
temporary feed tanks until the new tanks are installed. The ASBR was operating, but was not
discharging to the infiltration pond.

EPA

EPA personnel were on site collecting invertebrate samples from Leviathan and associated
creeks. EPA personnel installed a water quality sonde in Leviathan Creek at Station 15.

Burleson

On September 16, Burleson measured water quality in Leviathan and associated creeks to
document conditions during 2009 treatment activities.

Water quality readings collected by Burleson in Leviathan and associated creeks are presented in

Table 1.
Table 1. Leviathan Mine Surface Water Quality Measurements on
September 16, 2009
Location Time pH T (°C) SC (uS/cm) ORP (mV)
Leviathan Creek, Station 1 9:51 7.22 4.84 119 75.9
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Location Time pH T (°C) SC (uS/cm) ORP (mV)

PWTS Discharge Weir Box 10:27 6.98 11.79 2,190 57.9
Leviathan Creek, Above CUD 11:25 7.47 15.42 1,478 88.3
CuD 11:40 4.70 6.78 2,245 -16.4
Leviathan Creek, Below CUD 11:32 7.84 17.43 1,849 72.0
Leviathan Creek, Above Delta Seep 11:55 6.37 10.60 1,681 44.6
Delta Seep 11:48 5.32 7.88 1,420 100.0
Leviathan Creek, Below Delta Seep 12:02 5.94 10.39 1,637 23.0
Aspen Creek, above ASBR 14:58 7.37 15.37 160 102.0
Aspen Seep 12:50 2.92 10.01 2,074 312.6
Aspen Seep Bioreactor Settling Pond 12:40 7.13 13.69 2,328 33.2
Leviathan Creek, Station 15 14:20 5.43 14.55 1,537 158.7
Aspen Creek, Station 16 14:31 7.79 12.82 235 114.7
Leviathan Creek, Station 17 14:38 7.33 14.66 487 51.8
Leviathan Creek, Station 23 13:48 7.27 12.70 596 134.9
Mountaineer Creek, Station 24 13:53 7.86 9.96 129 125.6
Bryant Creek, Station 25 13:58 7.86 10.39 160 102.0

Notes:

1. Trout observed in pool above Station 1.

°C Degree Celsius ORP Oxidation-reduction potential

uS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On September 16, Burleson measured groundwater elevations in on-site monitoring wells.
Groundwater elevation measurements are presented in Table 2.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
September 16, 2009

Well Number Location Depth to Water®  Total Depth®

In scrap material pile beside the road southeast of Pond 1 and
south of the Delta Slope material stockpile. Near the trail to

W-1 Station 1. 62.00 76.18
Adjacent to the flow control structure near Pond 1. The deep
W-2D well is farther from the flow control structure. 30.97 85.83
Adjacent to the flow control structure near Pond 1. The shallow
W-2S well is closer to the flow control structure. 31.00 47.68
W-3 In the mine pit at the northwest corner of the pit clarifier. 22.92 42.39
Northeast corner of the mine pit, on the top bench of the storm
W-4 water collection system. 24.98 35.39
South side of the mine pit, near the vegetation test plots. Deep
W-5D well is the shorter surface completion. 56.57 85.83
South side of the mine pit, near the vegetation test plots.
W-5S Shallow well is the taller surface completion. Dry 47.75
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Well Number Location Depth to Water'  Total Depth!

West side of Pond 1 on the opposite side of the road from the

W-6 twin 72-inch pipe inlets. 71.82 98.4

W-7 Southwest corner of Pond 2 South. 24.40 35.35

W-8 Northeast corner of Pond 2 North. 92.40 159.4

W-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the

W-10D taller surface completion. 24.68 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is

W-10S the shorter surface completion. 21.00 40.31

East side of the toe of the slope at Pond 2 North, beside the
W-11 lower Leviathan Creek tributary. 13.96 20.37
On flat waste rock/overburden pile 100 feet west of the
25 Leviathan mine bypass road southeast of the ASB. 99.33 106.6

Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side
road to the south. Well is 8-inch steel casing with no well
31 cap or locator pole, approximately 2 feet high. Obstructed 21.73

Offsite, 15 feet east of Leviathan Mine bypass road in the flat
area after the California access road split. The well is a 2-
inch pvc well with a 2.5-foot extension connected with an
33 open T-fitting. Obstructed 112.1

Note:

1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS plant.

e Atlantic Richfield will continue closely monitoring and adjusting the HDS treatment system.
e Regional Board’s contractor, Decon, will winterize the PWTS and demobilize from the site.
e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer (EPA), and John Erwin
(USACE).
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Leviathan Mine Superfund Site
September 30, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:00 AM to 4:00 PMm
Oversight Personnel:  Kevin Ghalambor

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):

e Seasonal pond water treatment activities are completed, the PWTS appeared to be winterized
and no personnel were on-site.

Atlantic Richfield Company (Atlantic Richfield):

e The High Density Sludge (HDS) system was operating at Pond 4 treating Channel
Underdrain (CUD) and Delta Seep flows

e AMEC personnel were winterizing the LTS.

e AMEC personnel were backfilling around the edges of newly poured sodium hydroxide and
ethanol tank pads at Aspen Seep.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on September 30 to
document conditions during the treatment season.

e Burleson measured groundwater elevations in on site monitoring wells.

Atlantic Richfield

LTS Operations: The lime treatment system (LTS), relying on the use of a rotating cylinder
treatment system, was not operating during the site visit. The LTS is being maintained ready to
treat CUD and Delta Seep discharges in the event of a malfunction of the HDS plant. AMEC
personnel were winterizing the LTS components by draining tanks and pipes, disconnecting
pipes and removing and/or sealing and covering controls for winter storage.

HDS Treatment System: The HDS treatment system was operating at Pond 4 and treating CUD
and Delta Seep flows. The HDS is operating five days a week, 24 hours a day, Monday through
Friday. On Saturday and Sunday, CUD and Delta flows are captured at Pond 4, and the HDS is
operated in a standby mode with no discharge to Leviathan Creek. AMEC personnel reported
that the CUD was discharging at 12 gallons per minute (gpm).
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According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has fluctuated between 5.0 and 7.0 feet since July 20. This fluctuation is consistent with
accumulation and discharge of water at Pond 4. According to the USGS website, flow in
Leviathan Creek and Station 15 has varied from less than 0.1 cubic feet per second (cfs) to about
0.2 cfs since August 1. These flows reflect the alternating storage and discharge of treated water.

Aspen Seep Bioreactor: AMEC personnel were backfilling voids created by removing forms at
the edges of newly poured concrete pads. The pads will be used for sodium hydroxide and
ethanol tanks at the ASBR. The pads were poured on September 21 and 22. The ASBR is
currently using temporary feed tanks until the new tanks are installed. The new tanks are slated
for delivery early next week. The ASBR was operating and discharging to the infiltration pond.

Burleson

On September 30, Burleson measured water quality in Leviathan and associated creeks to
document conditions during 2009 treatment activities. Water quality readings taken by Burleson
in Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on September 30, 2009

Location Time pH T (°C) SC (uS/cm)  ORP (mV)

Leviathan Creek, Station 1 9:55 7.40 1.14 0 102.6
Leviathan Creek, Above CUD 11:45 7.37 9.81 2,487 106.4
CUD 11:49 5.13 6.53 2,567 47.9
Leviathan Creek, Below CUD 11:57 7.61 10.96 1,634 96.8
Leviathan Creek, Above Delta Seep 12:06 7.10 4.62 1,593 69.6
Delta Seep 12:18 5.75 6.86 1,533 118.3
Leviathan Creek, Below Delta Seep 12:12 6.67 4.93 1,561 34
Aspen Seep 13:07 3.48 6.61 2,130 339.6
Aspen Seep Pond 4 12:55 7.53 11.07 2,613 53.6
Leviathan Creek, Station 15 14:47 6.46 7.74 1,656 175.4
Aspen Creek, Station 16 14:57 7.84 5.73 349 153.6
Leviathan Creek, Station 17 15:05 7.51 7.08 688 113.2
Leviathan Creek, Station 23 14:13 7.19 6.05 492 191.6
Mountaineer Creek, Station 24 14:18 7.83 4.26 139 174.6
Bryant Creek, Station 25 14:23 7.90 4.86 250 168.3

Notes: Aspen Creek, above the mine site was not measured due to low flows.

°C Degree Celsius ORP Oxidation-reduction potential

puS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt
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On September 30, Burleson measured groundwater elevations in on-site monitoring wells.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
September 30, 2009

Well Number Location Depth to Water'  Total Depth®
In scrap material pile beside the road southeast of Pond 1 and south
MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 62.48 76.18
Adjacent to the flow control structure near Pond 1. The deep well is
MW-2D farther from the flow control structure. 31.13 85.83
Adjacent to the flow control structure near Pond 1. The shallow well
MW-2S is closer to the flow control structure. 31.13 47.68
MW-3 In the mine pit at the northwest corner of the pit clarifier. 23.00 42.39
Northeast corner of the mine pit, on the top bench of the storm water
MW-4 collection system. 24.99 35.39
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.60 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 72.60 98.4
MW-7 Southwest corner of Pond 2 South. 23.58 35.35
MW-8 Northeast corner of Pond 2 North. 93.31 159.4
MW-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 24.87 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 21.21 40.31
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 14.18 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. 99.59 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. Obstructed 1121

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and treating
intercepted water in the HDS plant.

e Atlantic Richfield will continue to closely monitor and adjust the HDS treatment system.
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e Atlantic Richfield will complete LTS winterization and prepare to winterize the HDS.
e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Gary Riley and Kevin Mayer (EPA), and John
Erwin (USACE).
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Leviathan Mine Superfund Site
October 14, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 10:15 AmM to 4:00 PMm
Oversight Personnel: ~ Greg Reller

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):

e Collecting sediment samples at Ponds 2N and 2S.

Atlantic Richfield Company (Atlantic Richfield):
e The HDS treatment system was operating in recirculation mode.
e No staff were on site.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on October 14 to
document conditions after an intense early season rain fall.

e Burleson measured groundwater elevations in monitoring wells at the site.

Effects of Tuesday's (October 13) storm were visible on the access roads, at and near the Pond 4
area, above Delta Seep, at the Pond 1 and Pit areas, and near Aspen Seep.

Atlantic Richfield

HDS Operations:

e Water from CUD and Delta Seep was being intercepted and conveyed to Pond 4. HDS
treatment system discharge was not apparent during the site visit.

e Generators at the HDS plant were running during the site visit.

Burleson inspected Water in Pond 4 was translucent, appeared orange, and was about

2.5 feet below the overflow stand pipe. According to the USGS web site
(http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond 4 has been between 5 and 7 feet
since HDS operations began in July. These water level fluctuations are consistent with
accumulation and discharge of water during HDS treatment operations. According to the USGS
website, flow in Leviathan Creek at Station 15 has varied from less than 0.1 cubic feet per
second (cfs) to about 0.2 cfs from August 1 to October 13. These flows reflected the alternating
storage and discharge of treated water. Flow at Station 15 peaked at about 10 cfs late on October
13 due to runoff from the recent storm.

Aspen Seep Bioreactor: No activity was observed at Aspen Seep. The Aspen Seep Bioreactor
appeared to be operating in recirculation mode. The elevation of water in Pond 4 was very low.
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Discharge of bioreactor effluent to Pond 3 did not appear to contain black material during the site
visit.

The new sodium hydroxide containment area appeared to be complete. The overflow pond
constructed behind the new containment area appeared to be about one-third full with runoff.

Burleson

On October 14, Burleson measured water quality in Leviathan and associated creeks. Water
quality readings taken by Burleson in Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on October 14, 2009

Location Time pH T (°C) SC (uS/cm) ORP (mV)

Leviathan Creek, Station 1 13:26 7.28 2.85 177 26.2
Leviathan Creek, Above CUD 14:40 6.76 5.31 1,250 63.3
CUD 14:55 4.84 6.38 2,250 -53.0
Leviathan Creek, Below CUD 14:59 7.05 5.09 1,121 71.1
Leviathan Creek, Above Delta Seep 14:17 7.08 6.73 1,145 58.5
Delta Seep 14:24 5.69 5.28 1,523 151
Leviathan Creek, Below Delta Seep 14:30 6.19 6.37 1,167 57.8
Aspen Seep 15:35 3.10 5.17 2,102 392.1
Aspen Seep Pond 3 15:50 6.89 6.38 1,945 70.4
Leviathan Creek, Station 15 11:20 6.82 4.14 1,115 95.3
Aspen Creek, Station 16 11:30 7.75 4,14 654 75.7
Leviathan Creek, Station 17 11:40 7.36 491 323 58.7
Leviathan Creek, Station 23 10:50 6.86 3.56 953 84.1
Mountaineer Creek, Station 24 10:55 7.63 3.95 207 62.1
Bryant Creek, Station 25 11:00 7.66 3.91 333 75.8

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

pS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

On October 14, Burleson measured groundwater elevations in on-site monitoring wells.

Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
October 14, 2009

Well Number Location Depth to Water'  Total Depth’
In scrap material pile beside the road southeast of Pond 1 and south
MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 60.41 76.18
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Well Number Location Depth to Water’ Total Depth®
Adjacent to the flow control structure near Pond 1. The deep well is
MW-2D farther from the flow control structure. 31.28 85.83
Adjacent to the flow control structure near Pond 1. The shallow well
MW-2S is closer to the flow control structure. 31.25 47.68
MW-3 In the mine pit at the northwest corner of the pit clarifier. 23.14 42.39
Northeast corner of the mine pit, on the top bench of the storm water
MW-4 collection system. 25.01 35.39
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.67 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 72.48 98.4
MW-7 Southwest corner of Pond 2 South. 24.43 35.35
MW-8 Northeast corner of Pond 2 North. 93.73 159.4
MW-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 24.99 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 21.35 40.31
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 14.25 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. NM 106.6
Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM
Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. NM 112.1
Note:
1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Storm Effects: Burleson observed moisture (puddles and damp soil) on Leviathan Mine Road
within about 1 mile of Highway 395. From about 1 to 5 miles from Highway 395 Leviathan
Mine Road was damp, but much less moisture was evident. Evidence for sheet wash (rills,
sediment outwash, and rocks) on the road surface was intermittent and sparse from 5-miles from
Highway 395 to the site. The road was in very good condition with very few soft muddy spots.

The following storm effects were observed:

The S-turn (above the Aspen Creek-Leviathan Creek Confluence): Erosion of arill in
the roadcut above the asphalt paved portion at the top of the S-turn focused run-off onto
the paved road surface and resulted in deposition of loose rock on the road surface. The
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water continued across the road and contributed to erosion and deepening of the road-side
ditch.

The access road immediately north of Pond 4: Runoff from the road to Pond 3 washed
sediment onto the access road, small rills conducted runoff and sediment down the road
and onto the entrance to the Pond 4 offices. Rills become more significant near the
entrance to the Pond 4 work area. Removal of sediment from culvert inlets at the bottom
of the slope below Pond 3 allowed water and sediment to pass through the culverts and
onto the Delta Slope.

The Delta Slope above Delta Seep: Water and sediment flowed across the bench above
the Delta Seep, and deposited sediment along the area under the interceptor pipeline from
Delta Seep. Fresh sediment was present at the Delta Slope stormwater outlet.

The access road from Pond 1 to Pond 4: Rills are present along the road surface, the
entrance ramp to Pond 3 diverted some runoff toward the area around Pond 3.

The Pond 1 access road: The road along the east side of Pond 1 was partially covered
with sediment washed off the slopes above.

The Aspen Seep Bioreactor Road northeast of the sludge dewatering area: A steep
slope on the road to the northeast of a staging/storage area contains severe rills. The
bottom of this slope and the flat staging area to the east contained a puddle of water that
crossed the road.

The Aspen Seep Bioreactor Road at Aspen Seep: Runoff from the vicinity of the
sludge drying area flowed along and across the road creating rills and depositing
sediment on the road near the Aspen Seep.

V-Ditches: V-Ditches in the pit and on the slope north of Ponds 2N and 2S contain
moderate amounts of sediment.

Upcoming Events:

¢ Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and
treating intercepted water in the HDS.

e Atlantic Richfield will continue preparing for winterization of the HDS treatment
system.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer and Gary Riley (EPA),
John Erwin (USACE).
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Leviathan Mine Superfund Site
October 28, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:30 AM to 3:30 PM
Oversight Personnel:  Kevin Ghalambor

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):
e No activities were observed.
Atlantic Richfield Company (Atlantic Richfield):

e An intake pipe at the HDS treatment system froze overnight. AMEC personnel had
thawed the intake pipe and began discharging into Leviathan Creek around 11:45 am.

e AMEC personnel were continuing winterization of the LTS and preparing for HDS
shut down this Friday, October 30.

e AMEC personnel were locating wells around the vicinity of Leviathan Mine.
e AMEC personnel were building a platform at the Delta mid-tank.
e New ethanol and sodium hydroxide tanks were installed at the ASBR on October 5.
e Old tanks used at the ASBR were hauled off-site October 20.
Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on October 28 to
document conditions after an intense early season rain fall.

e Burleson measured groundwater elevations in monitoring wells at the site.

Water Board

While no on-site activity by the Water Board was observed, solar panels were installed at some
of the new water flow monitoring stations.

The inlet and outlet of the culvert under the Pond 1 access road were cleaned out and armored
with rock.

Atlantic Richfield

LTS Operations: The lime treatment system (LTS), relying on the use of a rotating cylinder
treatment system, was not operating during the site visit. The LTS is being maintained ready to
treat CUD and Delta Seep discharges in the event of a malfunction of the HDS plant. AMEC
personnel were winterizing the LTS components by draining tanks and pipes, disconnecting
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pipes and removing and/or sealing and covering controls for winter storage. AMEC crews were
building a standing platform for the Delta mid-tank.

HDS Operations: An intake pipe at the HDS had frozen shut overnight due to cold weather.
AMEC personnel were in the process of thawing the pipe during the Burleson site visit, and the
HDS plant began discharging to Leviathan Creek around 11:45 am.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has been between about 5 and 6 feet since early September. These water level fluctuations are
consistent with accumulation and discharge of water during HDS treatment operations.
According to the USGS website, flow in Leviathan Creek at Station 15 has varied from less than
0.1 cubic feet per second (cfs) to just over 0.1 cfs since October 15. These flows reflected the
alternating storage and discharge of treated water.

Aspen Seep Bioreactor: The ASBR was operating and refilling the settling pond (Pond 4). The
elevation of water in Pond 4 was very low. AMEC personnel reported that the low water level
was due to the removal of sludge from Pond 4. Sludge from Pond 4 was pumped to newly
installed sludge drying bins at the upper staging area of the ASBR. The sludge drying bins were
installed on October 23. Pond 4 is currently re-filling with water.

The new sodium hydroxide and ethanol tanks were installed on October 5. Old tanks were
hauled off-site on October 20.

Burleson

On October 28, Burleson measured water quality in Leviathan and associated creeks. Water
quality readings taken by Burleson in Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on October 28, 2009

Location Time pH T (°C)! SC (uS/cm) ORP (mV)
Leviathan Creek, Station 1 10:00 7.13 -1.78 23 114.3
Leviathan Creek, Above CUD 11:35 8.06 1.57 165 84.7
CUD 11:40 4.99 6.28 2,335 441
Leviathan Creek, Below CUD 11:47 7.32 1.34 179 56.3
Leviathan Creek, Above Delta Seep 11:57 6.88 -0.68 698 1111
Delta Seep 12:07 5.65 5.03 1,556 123.6
Leviathan Creek, Below Delta Seep 12:03 6.48 0.33 839 18.0
Aspen Creek, above ASBR 14:37 7.79 4.69 165 70.2
Aspen Seep 12:50 3.65 2.81 2,126 284.9
Aspen Seep Pond 4 12:45 7.59 1.12 2,099 -70.6
Leviathan Creek, Station 15 14:08 7.37 2.23 1,253 82.1
Aspen Creek, Station 16 14:14 8.00 -0.72 262 98.6
Leviathan Mine Oversight Summary Page 2 of 4

October 28, 2009



Location Time pH T (°C)! SC (uS/cm) ORP (mV)
Leviathan Creek, Station 17 14:20 7.68 0.93 614 64.2
Leviathan Creek, Station 23 13:49 7.89 -1.22 751 96.3
Mountaineer Creek, Station 24 13:53 8.29 -0.60 146 103.7
Bryant Creek, Station 25 13:56 8.04 -0.78 363 107.2
Notes:
°C Degree Celsius ORP Oxidation-reduction potential
uS/cm  MicroSiemen per centimeter SC Specific conductance
gpm Gallon per minute T Temperature
mV MilliVolt
1 Negative temperature readings were collected adjacent to visible ice.
On October 28, Burleson measured groundwater elevations in on-site monitoring wells.
Table 2. Leviathan Mine Monitoring Well Descriptions and Water Levels on
October 28, 2009
Well Number Location Depth to Water’ Total Depth®
In scrap material pile beside the road southeast of Pond 1 and south
MW-1 of the Delta Slope material stockpile. Near the trail to Station 1. 57.13 76.18
Adjacent to the flow control structure near Pond 1. The deep well is
MW-2D farther from the flow control structure. 31.20 85.83
Adjacent to the flow control structure near Pond 1. The shallow well
MW-2S is closer to the flow control structure. 31.14 47.68
MW-3 In the mine pit at the northwest corner of the pit clarifier. 23.19 42.39
Northeast corner of the mine pit, on the top bench of the storm water
MW-4 collection system. 24.95 35.39
South side of the mine pit, near the vegetation test plots. Deep well
MW-5D is the shorter surface completion. 56.99 85.83
South side of the mine pit, near the vegetation test plots. Shallow
MW-5S well is the taller surface completion. Dry 47.75
West side of Pond 1 on the opposite side of the road from the twin
MW-6 72-inch pipe inlets. 72.55 98.4
MW-7 Southwest corner of Pond 2 South. 24.31 35.35
MW-8 Northeast corner of Pond 2 North. 94.00 159.4
MW-9 Northwest of Pond 3. Dry 29.34
Adjacent to the outlet of the twin 72-inch pipes. Deep well is the
MW-10D taller surface completion. 25.07 76.98
Adjacent to the outlet of the twin 72-inch pipes. Shallow well is the
MW-10S shorter surface completion. 21.37 40.31
East side of the toe of the slope at Pond 2 North, beside the lower
MW-11 Leviathan Creek tributary. 14.20 20.37
On flat waste rock/overburden pile 100 feet west of the Leviathan
25 mine bypass road southeast of the ASB. 100.47 106.6
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Well Number Location Depth to Water’ Total Depth®

Offsite, 15 feet north of the road just before sharp north bend in
Leviathan Mine bypass road opposite a small dead end side road to
the south. Well is 8-inch steel casing with no well cap or locator
31 pole, approximately 2 feet high. NM

Offsite, 15 feet east of Leviathan Mine bypass road in the flat area
after the California access road split. The well is a 2-inch pvc well
33 with a 2.5-foot extension connected with an open T-fitting. NM 112.1

Note:

1 Depth to water and total depth measurements are in feet below the mark on the top of the well casing.

Upcoming Events:

e Atlantic Richfield plans to continue intercepting CUD and Delta Seep discharges and
treating intercepted water in the HDS until the shutdown scheduled for Friday,
October 30.

e Atlantic Richfield will continue preparing for winterization of the HDS treatment
system.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer and Gary Riley (EPA),
and John Erwin (USACE).

e Burleson and USACE plan to visit the site with EPA on Monday, November 2.
e EPA and NREL plan to visit the site on Tuesday and Wednesday, November 3 and 4.

e The end of season site visit with the Regional Board is tentatively planned for
Monday, November 9.

Leviathan Mine Oversight Summary Page 4 of 4
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Leviathan Mine Superfund Site
November 2, 2009
Burleson Consulting, Inc. Oversight

Period of Oversight: 9:00 Am to 3:30 PM
Oversight Personnel:  EPA: Gary Riley, USACE: Cory Kroger, Burleson: Greg Reller

Summary of Site Activities:

California Regional Water Quality Control Board, Lahontan Region (Water Board):
e No activities were observed.

Atlantic Richfield Company (Atlantic Richfield):
e AMEC personnel were operating the HDS plant.

Burleson Consulting, Inc. (Burleson)

e Burleson measured water quality in Leviathan and associated creeks on November 2
and provided a site orientation for Dr. Kroger.

Water Board
No activities were observed.

Atlantic Richfield

HDS Operations: Interception of CUD and Delta Seep was stopped on October 30, with flows
from both sources returned to Leviathan Creek. AMEC personnel were operating the HDS
system to treat and discharge the water contained in Pond 4. After the elevation of water in Pond
4 is sufficiently lowered for the winter, the HDS system components will be cleaned out,
drained, and winterized. High density sludge was being discharged to dewatering bins located in
the containment area east of the HDS building. Sludge was being removed in preparation for
cleaning out the clarifier. AMEC plans to place any excess lime remaining after completing
treatment in Pond 4.

According to the USGS web site (http://waterdata.usgs.gov/ca/nwis/inventory) the level of Pond
4 has dropped about 12 inches since October 30, to 3.8 feet. This reflects the treatment and
discharge of water from Pond 4 in preparation for winter.

Aspen Seep Bioreactor: The ASBR was operating in recirculation mode and refilling the settling
pond (ASBR Pond 4). The elevation of water in ASBR Pond 4 remains low. AMEC personnel
reported that the low water level was due to the removal of sludge from ASBR Pond 4 to test the
new sludge dewatering system. Sludge from ASBR Pond 4 was pumped uphill to the sludge
drying bins at the upper staging area of the ASBR.

Leviathan Mine Oversight Summary Page 1 of 2
November 2, 2009



Burleson

Burleson and EPA provided a site orientation to Dr. Cory Kroger of USACE. The orientation
included an overview of the site at Pond 1, inspection of the pit, Ponds 2N and 2S, the HDS
plant, CUD, Delta Seep, Aspen Seep, upper Aspen Creek, Station 15, and the confluence of
Leviathan and Mountaineer Creeks. A brief visit to the Ruenstroth Dam site was also made.

On November 2, Burleson measured water quality in Leviathan and associated creeks. Water
quality readings taken by Burleson in Leviathan and associated creeks are presented in Table 1.

Table 1. Leviathan Mine Surface Water Quality Measurements on October 28, 2009

Location Time pH T (°C)* SC (uS/cm)  ORP (mV)

Leviathan Creek, Station 1 9:42 7.54 -1.28 200
Leviathan Creek, Above CUD 11:45 7.61 8.43 1,983
CUD 11:37 4.97 6.67 2,574
Leviathan Creek, Below CUD 11:30 6.03 8.12 1,748
Leviathan Creek, Above Delta Seep 11:07 6.46 -0.68 1,704
Delta Seep 11:13 5.75 5.22 1,511
Leviathan Creek, Below Delta Seep 11:18 6.18 6.41 1,660
Leviathan Creek, Station 15 13:43 6.79 5.59 1,099
Leviathan Creek, Station 23 12:50 8.00 1.61 712
Mountaineer Creek, Station 24 12:55 8.30 2.42 161
Bryant Creek, Station 25 13:01 8.21 242 206

Notes:

°C Degree Celsius ORP Oxidation-reduction potential

uS/cm  MicroSiemen per centimeter SC Specific conductance

gpm Gallon per minute T Temperature

mV MilliVolt

1 Negative temperature readings were collected adjacent to visible ice.

Upcoming Events:
e Atlantic Richfield plans to continue treating and discharging water from Pond 4.

e Atlantic Richfield plans to clean out and drain the HDS plant after water from Pond 4
is treated.

e Burleson will continue oversight during ongoing treatment and construction activities.

e Burleson will coordinate oversight visits with Kevin Mayer and Gary Riley (EPA),
and John Erwin (USACE).

e EPA and NREL plan to visit the site on Tuesday and Wednesday, November 3 and 4.
e The end of season site visit with the Regional Board is tentatively planned for
Monday, November 9.

Leviathan Mine Oversight Summary Page 2 of 2
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

B-1

Overview of Pond 4 at the
beginning of the 2009
season. Note pale blue
water color. Facing
northwest.

April 29, 2009

Photo

View of LTS at Pond 4. Note
the red pond water color.
Facing north.

July 9, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Sludge at Pond 4. Facing
B-3 west.
July 9, 2009
Sludge bins used in the LTS
at Pond 4. Facing
B -4 southwest.
July 9, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number

B '5 Filter bag inside operating
sludge bin at the LTS. View
to South.
June 24, 2009
View of HDS system

B 6 components . Lime hopper

(cone bottom tank at right),
Lime/sludge mix tanks
(small tank above cone
bottom tank), Reactor (large
gray tank in middle),
Clarifier (blue tank),

June 24, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Lab area inside HDS
B 7 building, clean water tank to
- right.
July 22, 2009
Ni= bl | I | i
W N i
Fresh water tank (on left) \ e R ) ' BT '."’:“:"*lr.. i
B 8 and flocculent system inside y - . A ' *hag,,;*n,“*
- HDS building. \ s y ' N = 'I-*a'r;rwn,“
0
4 "'rr';lii s
July 22, 2009
2009 Oversight Summary Report July 2010

Leviathan Mine Superfund Site Burleson Consulting Inc.
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Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description

Number
Pond 4 during HDS

B 11 operations. Note bright

- orange color. View to West.

October 14, 2009
Pond 4 at end of season.

B 12 Note bright orange sludge at

edge of pond in front of
HDS building. View to
North West.

November 17, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number
Pond 4 at end of season.
B 13 Note bright orange sludge at
- edge of pond in foreground.
View to southeast.
November 17, 2009
Aspen Seep with gray
B 14 overflow pipe in foreground.
- View to East.
May 27, 2009
2009 Oversight Summary Report July 2010

Leviathan Mine Superfund Site Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
View of ASBR bioreactor
B 1 5 pond 2, with portable eye-
- wash station in foreground.
View to southeast.
ASBR settling Pond 1
B 16 during sludge removal.
- View to east.

August 5, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Settling Pond 2 at the
B 17 ASBR, note low water level
- during sludge removal.
View to east.
August 5, 2009
ASBR effluent in oxidation
B _ 1 8 trench. View to southeast.

May 27, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number

ASBR infiltration pond. View

B _19 to west.

May 27, 2009

Centrifuge used to dewater
B 2 O sludge removed from the
- ASBR. View to southwest.

July 22, 2009

2009 Oversight Summary Report July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo

Number
Water in sodium hydroxide

B 2 1 containment overflow basin

- at ASBR. View to

northwest.
October 14, 2009
New concrete containment

B 22 pad for sodium hydroxide

storage at ASBR. View to
North.

September 30, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Leviathan

Appendix B
2009 Oversight Summary Report

Oversight Photographs

Photo Photo Description
Number

Photo

Winterized pond water

treatment system with Pond
B-23 f

1 in foreground. Note teal
colored pump cover at top
of tank in middle of system.
Facing northeast.

June 10, 2009

View of Pit Clarifier before
B _2 4 removal of sludge from

2008 treatment season.
Facing southwest.

June 10, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo

Number
Dressing of roadside ditch

B 2 5 around the Pit Clarifier (in

- foreground). Facing south.

July 9, 2009
View of Pit Clarifier after

B _2 6 removal of sludge from

2008 treatment season.
Facing southwest.

July 9, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

B-27

Pond Water Treatment
System at Pond 1 (in
foreground). Facing west.

July 22, 2009

B-28

Discharge pipes at the Pit

July 22, 2009

Clarifier. Facing southeast.

Photo

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number

Photo

Water diversion intake at
B 29 Station 1 on Leviathan
- Creek. View to northwest.

August 5, 2009

Discharge to Pit Clarifier.

View to east.
B-30

- e -

August 5, 2009 % s '

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Decant structure in Pit
B _ 3 1 Clarifier. Facing southwest.
August 5, 2009
Overview of Pit Clarifier.
B _32 Facing south.

August 19, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Leviathan 2009 Oversight Summary Report

Appendix B

Oversight Photographs

Photo
Number

Photo Description

Photo

B-33

Pit Clarifier weir box during
discharge of treated water
from the Pit Clarifier.
Facing northwest.

August 19, 2009

B-34

Pond 2S, dry. Facing north

September 2, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Pond Water Treatment

B 35 System at Pond 1 (in
- foreground). Facing west

September 2, 2009

Pit Clarifier after completion
B _ 36 of PWTS treatment activity

for the season. Facing
south.

September 16, 2009

2009 Oversight Summary Report July 2010
Burleson Consulting Inc.

Leviathan Mine Superfund Site



Appendix B
Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Trickling water from Pit
B 37 Clarifier into weir box.
- Facing northeast.

September 16, 2009

PWTS and Pond 1 after
B 38 treatment was halted for the
- season. Facing west.

September 16, 2009

2009 Oversight Summary Report July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.
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Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

Winterized PWTS

B _ 39 components (note plywood
electrical panel enclosures

and plastic wrapped around

motors at tops of tanks).

Facing south.

September 30, 2009

Leviathan Creek at Station
B 40 1. Facing southwest.

May 27, 2009

2009 Oversight Summary Report

July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo
Number

Photo Description

Photo

B-41

Leviathan Creek at Pond 4,
note vegetation growing in
sediment. Facing
northwest.

September 2, 2009

B-42

Leviathan Creek, looking
downstream from CUD
collection tank (on right).
Facing north.

June 24, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo

Photo Photo Description
Number
Leviathan Creek at Delta
B 43 Seep, creek flows from
- upper middle to lower right.
Facing southwest.
July 22, 2009
Close up of seepage below
B 4 4 Delta Seep Capture system.

May 27, 2009

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.
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Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number
Leviathan Creek upstream
B 45 from Station 15. Facing
- southwest.
June 24, 2009
Leviathan Creek at Station
B _46 15. Facing west

July 22, 2009

Photo

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.
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Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description Photo
Number

ASBR Oxidation trench at

B 47 infiltration pond. Facing
- north.

May 27, 2009

Leviathan Creek at Station

B 48 17, looking upstream.
- Facing southeast.

October 28, 2009

2009 Oversight Summary Report

July 2010
Leviathan Mine Superfund Site Burleson Consulting Inc.



Appendix B

Leviathan 2009 Oversight Summary Report
Oversight Photographs

Photo Photo Description
Number
Leviathan Creek-
B 49 Mountaineer Creek
- confluence looking

upstream. Facing south.

May 27, 2009

Photo

2009 Oversight Summary Report
Leviathan Mine Superfund Site

July 2010
Burleson Consulting Inc.




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet / of

Employee Performing Calibration: é _ / 3& // 78

Date: 2 94/l 0

Instruments: Standards: Lot Number and Expiration Date:
(1) pHmeter YT 7%2° pH = 7.00 b5 0 S ~4 20T
(2) pH meter I pH = 4.00 bY7L ¥~ & 2009
(3) pH meter 4 pH = 10.00 (36 S-T5-209]
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/icm
(6) Oxidation reduction potential meter mV

(7) DO meter

On-Site Health and Safety Officer

Site Manager/Project Manager

(8)
9)
(10)
(11)
Instrument Calibration Data
Inst. Response Response Solution Battery Alarm
No. Time As Found As Left Temp (C) Zero Check Point Notes
vz |AT
2 b fo |6.7%
3 196 |4v0 [3.Fs |39z
& V700 | o706 |jp 00 |
5 927 (5% |12 of p1osig,
6 Y920 ,5] /2 01 /
7 3/, 7l 12 06 i/
8 170 05 | (%6 )
9
10
1
Review Action

Date

Date

06/05/08 05:25 PM




FIELD INSTRUMENT CALIBRATION RECORD Leviathan Mine

Calibration Code: Sheet | of (¢
Employee Performing Calibration: K R é‘lala v Date: &~ ( 22 (oq
Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH = 7.00 % BHHO op. 86—
(2) pH meter pH = 4.00 HHHe  pp.oB-3-69
(3) pH meter pH = 10.00 #6369 Exp.S — S0 -09
(4) Specific conductance meter uS/icm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potentialmeter | ____ mV
(7) DO meter s HT B28-0 Cd. 5.
®) exp. 220
(9) = ¢ %
(10) AVl (b (2 povt )Af
(11) :
Instrument Calibration Data
Inst. Response Response Solution Battery Alarm
No. Time As Found As Left Temp (C) Zero Check Point Notes
Mefer Sted W/
Vo ph(23 24 cal- ol (C3C )
2
3 o2z (?ﬂo> G-93
4 10124 (o) 4.0
5 g )
0244 /b 1.0 0.0
6
7
8 ip53(edsl) [(.82
9
10 ctored i [ph A Ostonidord )
1 | 00 (a? 23.4 |« SH R -po
Review Action
On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

07/23/08 10:20 AM



FIELD INSTRUMENT CALIBRATION RECORD Leviathan Mine

Calibration Code: Sheet / of /
Employee Performing Calibration: & ./ . Date:  (/lo/ 09
Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH = 4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter uS/cm
(58) Specific conductance meter uS/cm
(6) Oxidation reduction potentialmeter | ____ mV
(7) DO meter
(8) 4T T8L3  (al- Sol.
(9) €x). L{243
(10) L+ # 09417
(1)
Instrument Calibration Data
Inst. Response Response Solution Battery Alarm
No. Time As Found As Left Temp (C) Zero Check Point Notes
T |42 |05 | (,50
2 .9 | eol@
3 &0 155] wl(
4
5
6
T 1§06 | F-T3 o) (SI[
8 5c.2 |4 A
9 @ 2y | TK
10
11
Review Action
On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

07/23/08 10:20 AM



FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet | of /

Employee Performing Calibration: K Gﬂ/\“lm

Date: ( lz..fl oF

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

® s HEW2Z 0 G).S\. Lt 04|
(9) Crp . 223
(10)
(1)
Instrument Calibration Data
Inst. Time Stand_ard Response Response s.l?:::‘tn Battery Ala'nn
No. Solution As Found As Left (©) Zero Check Point Notes
T 1925 B 543 = G3le
2 6C 120 P 4490
? 0 -IRY P 3.0
4 (420 ?l\ ¢ Gl
> 5 i
6 0% 4o+
7
8
9
10
11
Action
Review

On-Site Health and Safety Officer

Date

Site Manager/Project Manager

Date

05/22/09 11:48 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet  of j

Employee Performing Calibration: K_Q‘&M]w(

Date.  }q/e9

Instruments: Standards: Lot Numbe‘r an& Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH =10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter nS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

®) Hama 98280 (al- Sl - Lot # 04/
(9) e¥p. 2613
(10)
(11)
Instrument Calibration Data
Inst. Ti Standard Response Response S;) lution Battery Alarm
No. ime Solution As Found As Left T(T)p' Zero Check Point Notes
T (T2 b4 6.1 (.3C
2 9% |sc. 51 4939
3 1930 [P -13% ~3.04
4
5 | {46 [p) 5.9
6 s¢C. 2
! R p ~lq.0
8
9
10
1
Action
Review

On-Site Health and Safety Officer

Date

Site Manager/Project Manager

Date

05/22/09 11:48 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code: Sheet / of
Employee Performing Calibration: (; . /lc/ / / e~ Date: 2.2 /. (o OO 9
Instruments: Standards: Lot Number and Expiration Date:
() pHmeter T 2§ 2§ pH=7-00- t ) G 52 9—0)6%4) /220713
(2) pH meter f pH = 4.00
(3) pH meter L pH = 10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV
(7) DO meter
(8)
(9)
(10)
(11)
Instrument Calibration Data
Inst Tim Standard Response Response Sg;::ion Battery Alarm
No. ime Solution As Found As Left ‘@c. | Zero Check Point Notes
V| Twwd (miasieo| (79 | .59
2 $475uf|2876 | 2022
3
4 lots b 56 4832 2542
5
1 ~
6 [lbe3] |/ |6 FL | 2397 | 2%2F
7
8
9
10
1
Action
Review
On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

07/20/09 04:15 PM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet / of (

Employee Performing Calibration: lc %ML "

Date: 7/ S7eq

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH = 4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter puS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mv

(7) DO meter

(8) HT =¥28—0
(9) oD [
(10) exp. 2/2s 3
(11)
Instrument Calibration Data
| e | S| S | | o | o | T || e
1 lgzs ph-3.01
2 ¢ 4%
8 o7 - @.3
4 auy L. ¢ &+
5 L D63
6 epPb. ~229
7
8 1S3 Pr 139
9 $.c 0
10 oRP -2078
11
Action
Review

On-Site Health and Safety Officer

Date

Site Manager/Project Manager

Date

05/22/09 11:48 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet

¢ of /

Employee Performing Calibration: )\/ ) 6 /\A waéﬂa/

Date:

P/l /05

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

@

Yauns MUT 4828-D

Let+ 4 04¢ |

2

&xp 62./2013

(10)
(11)
Instrument Calibration Data

Inst. Ti Standard Response Response 819 lution Battery Alarm

No. ime Solution As Found As Left 72')"' Zero Check Point Notes
1 |4.32 7?2 (3%
2 50 0 4995
3 ORP -Q2 4 52 |
4
5
6
715 26
8 l
9 (4.2
10 1535 i {o

G
Action
Review

On-Site Health and Safety Officer

Site Manager/Project Manager

Date

Date

08/04/09 11:07 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet l

of (

Employee Performing Calibration: (. GWL,/

Date:

- K

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH =10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

®)

Howna  HEAB23 (ol S,

(9) Let ¥ 6Yp |
(10) 0. 0= 23
(11)
Instrument Calibration Data
Solution
Inst. . Standard R R Batt: Al
;‘li. Time Solrt‘lti:)rn A:s;:::: :sspf:f:e Tt:g\)p. Zero Cieecrlz P:ir:: Notes
1 (920 | A3%} e GYS | (-3F
2 ¢ 99 4392
3 o 43 \| ps
4
5 |is-10 4 | 3.6%
6 5$| 2
7 o | ol.§
8 |us o (.L3
® p 12 %
10 ofip ._% D
11
Action
Review
On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

08/04/09 11:07 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet (

of/

Employee Performing Calibration: K, GJQM‘-!"/

Date: g // ¢ /o3

Instruments: Standards: Lot Numt:e‘r ar;dl Expir‘ation Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

@)

Lot 04 (

52

100 HT -9828-6 (Cal. S\.
(11)
Instrument Calibration Data
Solution
Inst. . Standard Response Response Battery Alarm
No. Time Solution As Found As Left Tezgi)p. Zero Check Point Notes
1 (930 oh| ¢33
[

2 :{i ~23.C
3
4 qt 3(' ?b\ Q?;
5 AR
. R 2.

——
7 ' e [
8 l {-03 % Qs\.ln
? |Bro6 yid ‘> 159
10 < ORP | _234
11

Action
Review

On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

08/04/09 11:07 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet [/ of /

Employee Performing Calibration: /( . 6 Aﬂ é? Y é or—

Date: 7./3,/ 9

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH=10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

® HE 9223 -0

Lof #&Vé/ & p. -'7—/26/ =

(9)

(10)
(11)
Instrument Calibration Data
Inst. Time Standard Response Response s;.’ lution Battery Alarm
No. ! Solution As Found As Left Tg')p' Zero Check Point Notes
1 : G 2F
q 5 g Ph 1 LLL
2 9{ LN 4
| (3-1 oo
3 [} ~1 ol
.43 Hlorsy
4 A9 .G
5 Vszy Ph|?-3C
6 5| O
o1 9 9
7
G2
8 K3 Z‘ {
9 e o
10
11
Action
Review
On-Site Health and Safety Officer Date
Site Manager/Project Manager Date

08/04/09 11:07 AM
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FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code: Sheet | of }
Employee Performing Calibration: K_ 64‘ !z A | N Date: 161 u/ X
Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH =4.00
(3) pH meter pH = 10.00
(4) Specific conductance meter uS/cm
(5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mV

(7) DO meter

(8

© HL-f3ze-—2 it isBe evp. 3/ 2004
(10)
(11)
Instrument Calibration Data
Inst. Time Stand'ard Response Response S%I;;i;n Battery Ala.rm
No. Solution As Found As Left (©) Zero Check Point Notes
tpas] BT
- o p- |
3 r 9 g
¢ I AT
5 ol 123.5
6 PP
7 | uw i
8 oX 12S
9
10
11
Action
Review

On-Site Health and Safety Officer

jite Manager/Project Manager

Date

Date

08/04/09 11:07 AM




FIELD INSTRUMENT CALIBRATION RECORD

Leviathan Mine

Calibration Code:

Sheet / of

Smployee Performing Calibration:

Date: 2 4/» /0 g

Instruments: Standards: Lot Number and Expiration Date:
(1) pH meter pH=7.00
(2) pH meter pH=4.00
(3) pH meter pH =10.00
(4) Specific conductance meter puS/cm
{5) Specific conductance meter uS/cm
(6) Oxidation reduction potential meter mVv

(7) DO meter

8)

HI9% 250~ &

/596 /2%

)

(10)
(11)
Instrument Calibration Data
Inst. Time Stand_ard Response Response S;.’::::" Battery Ala_rm
No. Solution As Found As Left (©) Zero Check Point Notes
1 193> | Fisd 690 |65
2 92284 b 52345
3
4 ||| M 667 |5, 0070S
5 ' /
6 y
7
8
9
10
11
Action

Review
On-Site Health and Safety Officer Date
Jite ManagerfProject Manager Date

05/22/09 11:43 AM




Groundwater Elevation (feet above mean sea level)
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Figure D-1
MW-1 Hydrograph
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Groundwater Elevation (feet above mean sea level)

7014

Figure D-2
MW-2D Hydrograph
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Groundwater Elevation (feet above mean sea level)

7014.1

MW-2S Hydrograph

Figure D-3
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Groundwater Elevation (feet above mean sea level)

MW-3 Hydrograph

Figure D-4
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Groundwater Elevation (feet above mean sea level)

Figure D-5
MW-4 Hydrograph
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Groundwater Elevation (feet above mean sea level)

7049

MW-5D Hydrograph

Figure D-6
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Groundwater Elevation (feet above mean sea level)

Figure D-7
MW-6 Hydrograph
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Groundwater Elevation (feet above mean sea level)

MW-7 Hydrograph

Figure D-8
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Groundwater Elevation (feet above mean sea level)

Figure D-9
MW-8 Hydrograph
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Groundwater Elevation (feet above mean sea level)
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MW-10D Hydrograph

Figure D-10
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Groundwater Elevation (feet above mean sea level)

6906

MW-10S Hydrograph

Figure D-11
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Groundwater Elevation (feet above mean sea level)

6916

MW-11 Hydrograph

Figure D-12

6915

6914

6913

6912

6911

6910

6909

4/29/2009

5/29/2009

6/29/2009

7/29/2009

Date

8/29/2009

9/29/2009




Groundwater Elevation (feet above mean sea level)
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USGS 25 Hydrograph

Figure D-13
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