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1.0 Introduction

This Final Effectiveness Monitoring Report was prepared in compliance with the United States
Environmental Protection Agency (EPA) Findings of Violation and Order for Compliance,
Docket No IX 309-FY97-20 (309 Order) and the SB1108 Remediation Plan prepared by the East
Bay Municipal Utility District (EBMUD) and the Central Valley Regional Water Quality Control
Board (RWQCB) (May 1997). The 309 Order and SB1108 Remediation Plan require that EBMUD
submit an Effectiveness Monitoring Report within one year following completion of restoration
construction, documenting the effectiveness of restoration measures implemented at the site.
This report presents results of the fourth quarter of post-restoration monitoring, summarizes
the results of water quality monitoring at the Penn Mine site from September 1999 through
August 2000, and evaluates the effectiveness of the restoration measures implemented at the
site.

The objectives of the Penn Mine site water quality monitoring program are to:

• Refine the water budget and constituent load model for the Penn Mine Site
• Evaluate the effectiveness of mitigation measures implemented as part of the Penn Mine

Environmental Restoration Project
• Demonstrate improvements in water quality discharged from the Penn Mine Site over time.

The report is organized as follows:

• Section 2 provides background information on the monitoring and reporting conducted for
the Penn Mine site during and after restoration.

• Section 3 describes the post-restoration monitoring program.
• Section 4 presents and discussed the data collected for the fourth quarter reporting period

Oune through August 2000).
• Section 5 provides an annual summary and discussion of monitoring results.
• Section 6 evaluates the site water budget.

• Section 7estimates annual copper and zinc loads to Camanche Reservoir for the first year
following site restoration.

• Section 8 discusses the effectiveness of the site restoration.
• Section 9 recommends revisions to the water quality monitoring program.
• Section 10 presents the revised monitoring program for the 2000-2001 monitoring season.
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2.0 Background

The 309 Order required the EBMUD to implement restoration and water quality monitoring
activities at the Penn Mine Site. The approach to monitoring water quality at the site during and
after restoration construction is described in the Water Quality Management Plan (WQMP)
(Dames and Moore, 1998) that was completed for the site. The WQMP describes monitoring
activities for three stages of site restoration: Stage I - Pre-Construction; Stage n- Construction
and Restoration; and Stage ill - Post-Restoration. Addendum 3 of the WQMP, Monitoring and
Evaluation of Stage II Site Activities, presented the water quality monitoring plan for Stage n­
Construction and Restoration (CH2M HILL, February 1999). Stage III Post-Restoration
Monitoring Activities are described in the Post-Restoration Monitoring Plan (CH2M HILL,
December 1999) and the Operations and Maintenance Plan (CH2M HILL, December 1999).

EBMUD reported water quality monitoring results during site restoration (Stage II) and post­
restoration (Stage III) in the following reports:

• Interim Effectiveness Monitoring Report (CH2M HILL, April 1999)
• Second Interim Effectiveness Monitoring Report (CH2M HILL, July 1999)
• Post Restoration Quarterly Monitoring Report, September, October, November 1999 (CH2M

HILL, February 2000)
• Post Restoration Quarterly Monitoring Report, December 1999, January and February 2000

(CH2M HILL, April 2000)
• Post Restoration Quarterly Monitoring Report, March, April, May 2000 (CH2M HILL,

August 2000)

This report is the Final Effectiveness Monitoring Report. Based on the evaluation of data
presented herein, EBMUD proposes to complete an annual monitoring report presenting data
collected during 2000-2001.

3
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3.0 Description of Monitoring Program

Monitoring during Stage II of the Penn Mine Environmental Restoration Project was conducted
in accordance with Addendum 3 of the Water Quality Management Plan. Final restoration
elements, principally the use of chemical amendments to neutralize residual acidity in the
bedrock and engineered drainage controls, were designed and constructed based on data
collected during Stage II monitoring. The post-restoration monitoring program, initiated in
September 1999, is designed to assess the effectiveness of restoration elements in reducing water
quality impacts to Camanche Reservoir. The program includes: sampling and analysis of
surface water; surface water flow monitoring; groundwater sampling and analysis;
groundwater elevation measurement; receiving water sampling and analysis; compilation of
flow data from Pardee Dam; and compilation of precipitation data from regional rain gauging
stations. Monitoring of surface water, receiving water, and groundwater elevation is conducted
monthly. Groundwater samples are collected quarterly. Site operation and maintenance (O&M)
inspections are conducted monthly.

Monitoring data are used to estimate the mass loads of copper and zinc entering and
discharging from the site to Camanche Reservoir. These mass loads are compared to the
loadings prior to site restoration. The results are also evaluated to determine the need for site
operation and maintenance measures to maintain the effectiveness of restoration elements, by
assessing the source of any observed copper and zinc loading to Camanche Reservoir
originating from the Penn Mine site.

Post-restoration water quality sampling locations are shown in Figures 1 and 2. Surface and
receiving water sample locations are described in Table 1. The chemical analytical program for
surface water is summarized in Table 2a, and for receiving water, in Table 2b. Groundwater
sampling locations are described in Table 3. The chemical analytical program for groundwater
is summarized in Table 4. Sample collection and QA/QC procedures are described in the Post­
Restoration Monitoring Plan (CH2M HILL, December 1999).

5
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4.0 Fourth Quarter Monitoring Data

The fourth quarter of the post-restoration period comprises June, July, and August 2000. No
precipitation was recorded at the Pardee or New Hogan Stations during this period. Daily
rainfall records are provided in Table 5.

4.1 Receiving Water Results
Receivingwater samples were collected on June 14, July 12, and August 9, 2000. Field
parameters and reservoir data are summarized in Table 6. Laboratory analytical results are
summarized in Table 7. Field and laboratory data are included in Appendix A.

4.1.1 Physical Parameters
Camanche Reservoir receiving water was characterized once a month during the reporting
period at CAMA, upstream of the Penn Mine site, and at Penn20, downstream of the Penn Mine
site. The upstream location (CAMA) and downstream location (Penn20) are shown in Figure 2.
Temperature, pH, and electrical conductivity were measured at several depths, ranging from
the surface to approximately 45 feet below the surface. The resulting measurements, along with
the Camanche Reservoir elevation and the outflow from Pardee Dam into Camanche Reservoir,
are shown in the Hydrolab Depth Profiles in Appendix A.

Table 6 summarizes the data from three sampling depths (about 10, 20, and 30 feet below the
water surface) from each monthly event since post-restoration began in September 1999. Daily
outflow data from Pardee Dam to Camanche Reservoir, listed in Table 5, indicate flows ranging
from 4 cubic feet per second (cis) (six days in August) to 1,322 cis Gune 1) during the three­
month period.

During the current reporting period, little difference between upstream (CAMA) and
downstream (Penn 20) temperature, pH, and conductivity was seen. Temperature, pH, and
conductivity decreased with depth at both upstream and downstream stations.

Atall depths at both stations, temperature increased from June to August. At the 10-foot depth,
pH increased with time, but did not change significantly at 20 and 30 feet. Conductivity
changed little over time at 10 feet, while it decreased over time at 20 and 30 feet in the upstream
sample and at 30 feet in the downstream sample.

The decrease in pH with increasing depth is attributable to increased photosynthetic algal
activity, which depletes dissolved carbon dioxide near the surface, thereby raising the pH at the
surface. The overall effect can be expressed in chemical terms by the following equation:

106 CCh + 16 N03' + HP042. + 122 H20 + 18 H+ -(trace elements; light)~ /CJ(!6H263011oN16Pj + 138 Ch

The loss of hydrogen ion and carbon dioxide from the left-side of the equation is what causes
the pH to increase seasonally at the surface during active photosynthesis.

7
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4.1.2 Chemical Parametrers
Receiving water samples submitted for laboratory analysis are composite water samples
collected from three zones representative of the stratified water column, based on temperature,
pH, and electrical conductivity. Receiving water samples collected in June and August were
composites of samples from depths of 10, 20, and 30 feet. In July, the samples were composites
of samples from 12, 24, and 36 feet at CAMA, and from 12, 24, and 46 feet at Penn20. The
analytical results of receiving water samples are summarized in Table 7. Compared with results
of the previous quarter, more of the chemical parameters reported during the fourth quarter
post-restoration monitoring period were near or below practical quantification levels and about
the same number of parameters showed increases in concentration as the water moved from
upstream to downstream. None of the parameter concentrations consistently increased in value
as water moved downstream in Camanche Reservoir during all three months of the fourth
quarterly reporting period.

Copper was not detected in upstream or downstream receiving water samples during the
reporting period. Zinc was detected at CAMA at concentrations ranging from less than 2.08 to
5.57I-lg/L and at Penn20 from 2.14 to 2.87I-lg/L. The upstream zinc concentration was less than
the downstream concentration in July «2.08 vs. 2.29 I-lg/L, respectively), while in June and
August the upstream concentration was greater than the downstream concentration (5.57 vs.
2.87I-lg/L, respectively for June and 5.14 vs. 2.14I-lg/L, respectively for August).

In addition to zinc, concentration increases between upstream (CAMA) and downstream
(Penn20) were noted in alkalinity (July), hardness (July), IDS (June and August), TSS (June),
chloride (June), aluminum (July), calcium (June and July), magnesium (June and July),
potassium (June and July), sodium (June and July), and sulfate (July). The concentration
differences are relatively small and lie within the boundaries of analytical uncertainty.

4.2 Site Surface Wiater Results
Surface water samples were collected from the Penn Mine site on June 19, July 17, and August
22,2000. Samples were collected from the established sampling stations that had flow. In
addition, a sample from a seep was collected in June and samples from Hinckley Creek were
collected in July and August.

In June, samples were collected at PRSW-1, -2, -6, and from a seep located about 10 yards above
the Shaft 4adit (PRS5-3). bl July and August, samples were collected from PRSW-2, -6, and
from Hinckley Creek below the Adit 4 area (shown as "Hinckley" in Figure 1). Laboratory
analytical results are summarized in Table 8. Field and laboratory data sheets are included in
AppendixB. .

No rainfall occurred during the reporting period. Consequently, runoff from the site was
considerably less than in the previous reporting period. Runoff from the site, as measured at
PRSW-6 during field sampling events, ranged from 16 gallons per minute (gpm) in June to 2.4
gpm in August. .

8
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A sample from PRSW-1 was collected in June. The concentration of copper was 9.54Ilg/L, the
concentration of zinc was 13 /lg/L, and the pH was 6.5. These values were similar to those
detected in the previous quarter's samples. The concentration of sulfate, 1.7 mg/L, was lower
than that detected in May (5.4 mg/L). Calcium and magnesium concentrations of 13,000 and
11,900 Ilg/L, respectively, were up from the previous quarter's sample results.

Samples were collected from PRSW-2 in June, July, and August. The pH ranged from 6.5 to 7.l.
Copper concentrations were 13.8 Ilg/L in June, 8.66Ilg/L in July, and <15.6 Ilg/L in August.
These concentrations were the lowest detected this monitoring year. Zinc concentrations
ranged from 26,200 to 33,200 Ilg/L and sulfate from 2,600 to 2,800 mg/L. (A duplicate analysis
during the June 19,2000 sampling event was reported to have 37 mg/L of sulfate, but this value
is discounted because it is so far removed from previous and subsequent values for the same
location.) Calcium concentrations, ranging up to 642,000 Ilg/L were the highest recorded
during post-restoration and magnesium concentrations, > 60,000 to 260,000 Ilg/L, were the
highest recorded since September.

Samples were collected from PRSW-6 in June, July, and August. The pH values, 6.8 to 7.4, were
greater than those recorded in the previous quarter. Copper concentrations, < 15.6 to 27.3 J.lg/L,
were significantly lower than the previous quarter's results. Zinc, sulfate, calcium, and
magnesium concentrations were higher than the previous quarter's results.

Samples were collected from Hinckley Creek just below the Adit 4 seal area in July and August.
The sample pH values were 3.5 and 3.1. Copper concentrations were 2,620 and 2,580 Ilg/L, zinc
concentrations were 25,000 and 18,600 Ilg/L, and sulfate concentrations were 1,800 and 1,700
mg/L. The low pH, elevated copper, zinc, and sulfate, and the proximity of the sampling
location to nearby seeps suggests that this poor quality water is coming from localized, non­
point source seepage in the vicinity of the sampling location.

4.3 Groundwater Results
Groundwater samples were collected from onsite wells by Alisto Engineers on July 19, 2000.
The well locations are shown in Figure 1. Samples were analyzed by the EBMUD laboratory.
Field and laboratory data sheets are provided in Appendix C. Laboratory analytical results are
summarized in Table 9.

Groundwater elevations were measured on June 23, July 19, and August 24, 2000 and recorded
on monthly well inspection logs (Appendix D). Groundwater elevations are summarized in
Table 10.

As described in the Post-Restoration Monitoring Plan, wells PRGW-1 and -2 are included in the
morutoring program to monitor the quality of groundwater entering Hinckley Run and wells
PRGW-4, -5, -6, and -7 are included to monitor the quality of groundwater entering Mine Run.
PRGW-2, -4, and -5 were dry during the July 19, 2000 sampling event. The pH values of
samples from PRGW-1, -6, and -7 were lower than the previous quarter, particularly for PRGW­
6 where the pH decreased from 5.4 in April to 3.0 in July. Compared to results from the
previous quarter, the concentration of copper increased in samples from PRGW-1, -7 -6. The

9
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concentration of zinc in PRGW-1 increased from 1,130 Ilg/L in April to 2,340 Ilg/L in August,
while zinc concentrations decreased in PRGW-6 and PRGW-7. Sulfate concentrations increased
in PRGW-1 and decreased in PRGW-6 and -7. Overall however, decreases in pH in these wells
had minimal impact on the constituent concentrations.

Well PRGW-8 was included in the program to monitor the quality of groundwater in shallow
bedrock in Mine Run. This well was dry during the July 19, 2000 sampling event.

PRGW-3 is located upland, just above (immediately east of) Hinckley Run, and is the former
USGS well GS-18 that intercepts upper portions of the old mine workings. Although PRGW-3
was included in the monitoring program to monitor the water level in the mine workings, water
quality data were also collected during this first post-restoration monitoring year. The pH of the
sample from PRGW-3 was 2.3, down from 3.0 measured in April. The copper concentration
decreased significantly, from 1,150 Jlg/L in April to 428 Jlg/L in August. Between April and
August, zinc increased from 2,980 to 4, 510 Jlg/L and sulfate increased from 460 to 700 mg/L.

Wells PRGW-9, -10, -11, and -12, located at the inlet to Camanche Reservoir, were included iTI.
the monitoring program to monitor the quality of groundwater exiting the site in deep bedrock.
PRGW-10, -11, and -12 were not sampled during this reporting period because they were
submerged. PRGW-9 differs from the other three wells by being slightly more upland, being
slightly deeper, and intercepting the fault and fractures that underlie the former Mine Run
Reservoir. The pH of the sample from PRGW-9 decreased from the previous sampling period
from 5.5 measured in April to 4.66 measured in August. Copper, zinc, and sulfate
concentrations showed decreases from the April sampling event.

4.4 Quality Assurance/Quality Control
Field duplicate samples were collected during each receiving water, surface water, and
groundwater sampling events. Results of field duplicate samples are included in the analytical
summary tables along with results of the primary samples. Results of field duplicates were in
general agreement with the associated primary samples, with the following exceptions:

• In the June 19 surface water sample from PRSW..:2, the sulfate concentration was 2600 mg/L.
The sulfate concentration in the sample duplicate was 37 mg/L. (This value is discounted
because other constituents in this sample such as calcium, magnesium and sodium were
considerably higher in c:oncentration, and the low sulfate value would violate the
requirement for solution electroneutrality.)

• In the June 14 receiving water sample from CAMA, the aluminum concentration was 140
Jlg/L. The aluminum concentration in the sample duplicate was 40 Jlg/L.

Laboratory QA/QC procedures include the analysis of laboratory control samples and of matrix
spike/matrix spike duplicate samples. Laboratory QA/QC spikes were within the calibration
range during this reporting period. Aluminum, calcium, copper, magnesium, and zinc were
detected in laboratory method blanks during this quarter, as indicated on the analysis summary
tables. The method blank results were considered during the evaluation of sample results. The
amount detected in the blank versus the amount detected in the samples is summarized below.

10
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Routine inspection of the site was conducted on June 22, July 15, and August 25, 2000. The
inspection forms and photographs are included in Appendix E. Evidence of trespassing (vehicle
tire marks), apparently for off-road joyriding, and vandalism of gates and fencing were
observed during the reporting period. EBMUD field staff continues to repair and reinforce
fences and gates at the site.
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Sample Type/Month
Receiving Water/June
Receiving Water/July
Receiving Water/July.
Receiving Water/July
Receiving Water/August
Surface Water/June
Surface Water!July
Groundwater/July

4.5 Site Inspections

Parameter
Magnesium
Aluminum
Calcium
Zinc
Copper
Aluminum
Magnesium
Magnesium

Detected in Blank
9.41 ~g/L

21.2 ~g/L

151 and 22.1 ~g/L

4.4 and 4.94 ~g/L

18.6 ~g/L
18.6 and 21.1 ~g/L

5.58 and 6.66 ~g/L

4.98~g/L

ANAL EFFECTIVENESS MONITORING REPORT
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Detected in Samples
1,320 to 1,360 ~g/L

18.7 to 35.3 ~g/L

3,570 to 3,650 ~g/L

< 2.08 to 2.29 ~g/L

< 3.12 to 3.13 ~g/L

45.6 to 18,200 ~g/L

73,100 to 232,000 ~g/L

16,700 to 378,000 ~g/L
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5.1 Precipitation

5.0 Summary of Annual Water Quality Monitoring
Results

Precipitation (inches)
o

0.43
3.38
0.14
6.18
8.45
1.61
1.67
2.25
o
o
o

24.11

Month
September 1999

October 1999
November 1999
December 1999
January 2000
February 2000

March 2000
April 2000
May 2000
June 2000
July 2000

August 2000
Total

As shown below, 24.11 inches of rainfall were recorded at the Pardee Station between
September I, 1999 and August 31,2000. The Pardee Station is located about 3 miles northeast of
the Penn Mine Site. January and February experienced the most rainfall, with 6.18 and 8.45
inches, respectively. No precipitation was recorded in September 1999 and June through
August 2000. Light to moderate rain fell during the other months.

5.2 Receiving Water
Between September I, 1999 and August 31,2000 monthly water samples were collected from
Camanche Reservoir, both upstream (CAMA) and downstream (Penn20) of the Penn Mine site.
Field measurements of pH, conductivity, and temperature were taken at several depths from
the water surface to about 45 feet below the surface. A composite of samples from three depths,
generally about 10 feet, 20 feet, and 30 feet below the reservoir surface, was analyzed for the set
of parameters listed in Table 2b by the EBMUD laboratory. [The January 2000 sample was
exceptional, with the CAMA and Penn20 samples being single samples (rather than composites)
collected from depths of 35 feet and 40 feet, respectively.]

Water quality was generally consistent throughout the monitoring season and little difference
was noted between upstream and downstream water quality.
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Copper. Copper was not detected above the reporting limit (2.08 to 3.54 J..lg/L) in the upstream
sample during the reporting year. In the downstream sample, copper was only detected once: in
the sample collected in February at a concentration of 3.54 Ilg/L.

Zinc. In the upstream sample, zinc concentration ranged from < 2.08 to 9.29 Ilg/L, with an
average of 3.77 Ilg/L. In the downstream sample, zinc concentrations ranged from 2.12 to 20.7
J..lg/L, with an average of 7.48 J..lg/L. In seven of the twelve sampling events, zinc concentrations
were higher in the downstream sample than in the upstream sample. The sampling events in
which the zinc concentrations were higher in the upstream sample than in the downstream
sample, or very close in the two samples, were during months with light or no precipitation.

pH. The pH values of upstream and downstream samples were very similar throughout the
year. In the upstream samples, pH ranged from 7.0 to 7.6, with an average of 7.2. In the
downstream sample, pH ranged from 7.1 to 7.8, with an average of 7.3.

Sulfate. Sulfate concentrations in upstream and downstream samples were similar throughout
most of the year. In the upstream sample, sulfate concentrations ranged from 1.2 to 2.7 mg/L,
averaging 1.8 mg/L. Sulfate concentrations in the downstream sample ranged from 1.4 to 3.6
mg/L, with an average of 2.1 mg/L. The biggest differences between upstream and
downstream sample concentrations (with downstream being higher) were seen in January and
February, the months of highest precipitation.

Calcium. In the upstream sample, calcium concentrations ranged from 3,170 to 4, 910 Ilg/L,
with an average of 3,971 J..lg/L. In the downstream sample, calcium concentrations ranged from
3,310 to 4,900 Ilg/L, with an average of 3,937 Ilg/L. The greatest difference between upstream
and downstream calcium c:oncentrations was seen in January and March, when the upstream
sample calcium concentration was higher than the downstream concentration by 440 and 240
Ilg/L, respectively.

Magnesium. In the upstream sample, magnesium concentrations ranged from 920 to 2,040
Ilg/L, with an average of 1,370 Ilg/L. In the downstream sample, magnesium concentrations
ranged from 1,030 to 1,720 Ilg/L, with an average of 1,365 Ilg/L.

5.3 Surface Water
The first post-restoration surface water 'Samples were collected in November 8, 1999 following
the first significant rainfall event, and were collected monthly thereafter through August 2000.
Surface water samples were collected from the established sampling locations described in
Table 1 (when there was flow) and from seeps observed in Hinckley Run. The samples were
analyzed for the parameters listed in Table 2a by EBMUD's laboratory. Surface water sample
results are discussed below, focusing on pH, copper, zinc, magnesium, calcium, and sulfate, the
primary indicators of mine site impacts. Table 11 summarizes the annual surface water results
for these parameters.

14
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5.3.1 Upstream Hinckley Run (PRSW-1)
PRSW-1 is located at the top of Hinckley Run. Samples were collected in November 1999, and
from January through June 2000. There was no flow during the sampling events of December
1999, and July and August 2000.

The highest copper concentration, 42.9J,tg/L, was detected in January and the lowest, 9.54 J,tg/L,
in June. Zinc concentrations ranged from 8.27 to 305 J,tg/L. SuUate concentrations ranged from
1.7 to 35 mg/L. The higher concentrations of copper, zinc, and sulfate were detected in the first
part of the season. No clear relationship between concentration and flow is evident, although
sulfate data suggest a seasonal"first flush" effect. The range of pH values was 6.4 to 8.0.

The range of calcium concentrations was 2,930 to 19,300 J,tg/L. Magnesium concentrations
ranged from 2,580 to 11,900 \J.g/L. Calcium and magnesium concentrations have an
approximately inverse relationship with flow.

5.3.2 Upstream Mine Run (PRSW-3 and PRSW-4)
PRSW-3 and PRSW-4 are located on two streams above Mine Run that combine to form. Mine
Run Creek. Samples were collected from PRSW-3 in January and February 2000. There was no
flow in PRSW-3 at the time of the other sampling events. Samples were collected from PRSW-4
in January, February, March, and April 2000. There was no flow in PRSW-4 at the time of the
other sampling events.

Copper concentrations in samples from PRSW-3 and PRSW-4 were similar. The average
concentration was 96.2 J,tg/L in PRSW-3 and 96.0 J,tg/L in PRSW-4. The range of copper
concentrations was 44.3 to 148 J,tg/L in PRSW-3 and was 33.3 to 173 J,tg/L in PRSW-4. In PRSW­
3, zinc concentrations ranged from 31.4 to 150 J,tg/L, with an average of 90.7 J,tg/L. In PRSW-4,
zinc ranged from 92.1 to 425 J,tg/L, with an average of 239 Ilg/L. Sulfate concentrations in
PRSW-3 ranged from 1.5 to 2 mg/L. Sulfate concentrations in PRSW-4 were higher: the range
was 8.6 to 100 mg/L, again suggesting a "first flush" effect. The pH range was 5 to 6.3 in PRSW­
3 and 3.5 to 6.4 in PRSW-4.

Calcium concentrations in PRSW-3 samples ranged from 3,110 to 2,840 J,tg/L. In PRSW-4,
calcium ranged from 2,520 Ilg/L to 9,610 J,lg/L. Magnesium concentrations in PRSW-3 ranged
from 1,640 to 2,190 Ilg/L while in PRSW-4, the range was 2,700 Ilg/L to 12,800 Ilg/L.

Mine waste piles remaining upstream of PRSW-4 are a likely factor in water quality differences
observed between PRSW-3 and PRSW-4.

5.3.3 Downstream Hinckley Run (PRSW-2)
PRSW-2 is located at the downstream end of Hinckley Run. Samples were collected monthly
from November 1999 through August 2000.

Copper concentrations ranged from 8.66 to 5,420 J,tg/L. Concentrations generally decreased
from November (998J,1g/L) to February (271J,1g/L) but increased Significantly in March (3,120
J,tg/L) at the same time that a seep (PRS5-3, described below) was first observed upstream of
PRSW-2. The copper concentration did not exceed about 1,000 Ilg/L when the pH was above
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about 6.5, as illustrated in Figure 3. As a consequence, the copper mass load leaving Hinckley
Run was approximately proportional to the flow rate, excluding the pH values of 3.7 and 5.3
(Figure 4). This suggests that the copper concentration may be limited by the solubility of a
compound such as copper carbonate or basic carbonate (through contact with the limestone that
was. applied to the site). Copper concentrations were lowest at the end of the season: 13.8 ~g/L

in June, 8.66 ~g/L in July, and 15.6 ~g/L in August.

Zinc concentrations ranged from 1,760 to 129,000 ~g/L. The highest concentration was detected
in December and the lowest in February. Sulfate concentrations ranged from 190 mg/L detected
in February to 3,500 mg/L detected in December. For zinc and sulfate, there is an inverse
relationship between flow and concentration, as shown in Figures 5 and 6, respectively. In
contrast with copper, the zinc mass load from the site rose five-fold over an approximately
400-fold increase in flow rate (Figure 7). This behavior is consistent with zinc oxidizing at a
relatively constant rate, independent of site hydraulic conditions. The pH measured in PRSW-2
samples ranged from 3.7 to 7.3, with an average of 6.2. The low pH of 3.7 corresponds to the
appearance of the seep, PRS5-3.

Calcium concentrations ranged from 37,200 to 642,000 ~g/L. There appears to be an inverse
relationship between flow and calcium concentration. Magnesium concentrations ranged from
17,000 to 279,000 J.lg/L and averaged 117,980 J.lg/L. Although there appears to be an inverse
relationship between concentration and flow, it is less consistent than that for zinc, sulfate and
calcium.

The concentrations of copper, zinc, sulfate, calcium, and magnesium detected in PRSW-2 were
significantly higher than in the upstream sample PRSW-1. Values of pH were slightly lower in
PRSW-2 than in PRSW-1, except for the May sampling event where the pH at PRSW-2 of 3.7
was significantly lower than the pH at PRSW-1 (6.7).

5.3.4 Downstream Mine Run (PRSW-5)
PRSW-5 is located in Mine Run about midway between the top of Mine Run and the confluence
of Mine and Hinckley Runs. Samples were collected from PRSW-5 from November 1999
through Apri12000.

Copper concentrations ranged from 306 to 7,400 ~g/L. As at other locations within the site
boundaries, the copper concentration was below about 1,000 ~g/L whenever the pH was above
about 6.5. These downstream concentrations in Mine Run (PRSW-5) were generally higher than
those detected at the downstream end of Hinckley Run (PRSW-2).

Zinc concentrations ranged from 1,530 to 17,000 ~g/L. There is an inverse relationship between
flow and copper and zinc concentrations, as indicated in Figures 8 and 9, respectively (after the
highest copper concentration, 7,400 ~g/L, which coincided with the lowest pH was eliminated).
The copper and zinc mass loads are shown in Figures 10 and 11, respectively.

Sulfate concentrations in samples from PRSW-5 ranged from 120 to 2,900 mg/L. Values of pH
ranged from 6.0 to 6.8. These values are higher than those of upstream samples (PRSW-3 and

·PRSW-4).
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Calcium concentrations ranged from 24,900 to 324,000 Jlg/L and magnesium ranged from
17,900 to 156,000 J.lg/L.

The concentrations of copper, zinc, sulfate, calcium, and magnesium were significantly higher
at PRSW-5 than in the upstream samples from PRSW-3 and-4.

5.3.5 Outflow to Camanche Reservoir (PRSW-6)
PRSW-6 is located just below the confluence of Mine Run and Hinckley Run Creeks. The flow
from PRSW-6 discharges to Camanche Reservoir. Samples were collected from PRSW-6 from
November 1999 through August 2000.

The copper concentrations ranged from 15.6 to 4,790 Ilg/L. The lowest concentration was
detected in August. The highest concentrations were detected in March and May when the seep
in Hinckley run was flowing and the pH was below about 6.5. The copper concentration
remained below about 1,000 J.lg/L over an approximately 590-fold range of flow rates, as
illustrated in Figure 12. Excluding two copper data points during a time when the pH at PRSW­
6 was below about 6.5, there is an approximately linear relationship between hydraulic flow
rate and copper mass load from the site (Figure 13). The combination of consistent copper
concentrations over a large flow range, and copper mass load proportional to flow is consistent
with the immobilization of copper as a carbonate or basic carbonate compound forming on the
limestone surfaces. The dependence of copper concentration on pH is illustrated in Figure 14,
which shows the site-wide relationship between pH and the dissolved copper concentration.

Zinc concentrations ranged from 1,880 to 116,000 J.lg/L. There is an inverse relationship
between flow and zinc concentration in PRSW-6, as shown in Figure 15. The zinc mass load rose
rapidly at low flow rates, and tapered off approximately asymptotically at high flows, as shown
in Figure 16. This behavior is consistent with zinc (possibly sphalerite) oxidizing at a relatively
constant rate throughout the site, and showing weak dependence on the hydraulic rate of
discharge from the site.

Sulfate ranged from 210 to 3,400 mg/L. The highest concentration was detected in December
when the lowest flow was recorded. The lowest concentration corresponds to the highest flow
in February. The pH range was 4 to 7.4. The low of 4 corresponds to the low pH in PRSW-2
(downstream Hinckley Run) when the seep, PRS5-3, was flowing. At PRSW-6 the sulfate
concentration was inversely proportional to the flow rate and, similar to zinc, the mass load
leveled off at higher flows (Figures 17 and 18).

Calcium ranged from 41,000 to 704,000 J.lg/L. An inverse relationship between calcium
concentration and flow is seen in the data. Magnesium ranged from 20,600 to 264,000 Ilg/L.
Although less consistent than for calcium, there is an inverse relationship between flow and
magnesium concentration in PRSW-6.

5.3.6 Runoff From Former Shoreline Pile Area (PRSW-7)
PRSW-7 is located on the slope below the former shoreline pile. Samples were collected from
PRSW-7 in January, February, and April 2000.
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Copper concentrations ranged from 737 to 1,940 /lg/L. Zinc concentrations ranged from 1,700
to 3,410 /lg/L. Sulfate concentrations ranged from 450 to 1,200 mg/L. Copper, zinc, and suUate
concentrations decreased with each sampling event, suggesting that a limited inventory of
dissolved constituents is being depleted. Concentrations detected in April were one-hall or less
the concentrations detected in January. Values of pH remained consistent, ranging from 4.4 to
4.6.

Calcium and magnesium concentrations also decreased over the sampling period. Calcium
concentrations ranged from 108,000 to 178,000 /lg/L and magnesium concentrations ranged
from 54,600 to 62,000 Ilg/L.

5.3.7 Hinckley Run Seeps (PRSS Samples)
Three seeps were observed in Hinckley Run and were sampled. The first, PRS5-1, was observed
and sampled in January, but was later determined to be surface runoff, rather than a seep from
the subsurface. PRS5-1 is located at the bottom of the large bowl on the east side of Hinckley
Creek. PRS5-2 was located in the vicinity of Adit 4 and was sampled once in February. The
third seep, PRS5-3, was located about ten yards upstream from the Adit 4 area and was
sampled in March, May, and June.

In July and August, the PRS5-3 seep was not flowing on the ground surface but was believed to
be flowing through the subsurface into Hinckley Creek. To evaluate the effect of the limestone
drain downstream of the Adit 4 area, samples were collected from the flow in Hinckley Creek
just below the Adit 4 seal where the limestone drain begins. These samples are referred to as
"Hinckley" in Table 8 and Figure l.

PRS5-1, the surface flow sample collected in January, had a pH of 6.1,1,060 Ilg/L of copper,
6,050 /lg/L of zinc, and 1,100 mg/L of sulfate. Calcium and magnesium concentrations were
165,000 and > 60,000 Ilg/L, respectively. The copper, zinc, sulfate, calcium, and magnesium
concentrations are well above the concentrations detected in upstream PRSW-l samples,
indicating that the surface now sampled was affected by contributions from within the mine
site.

Seep PRS5-2, located near Adit 4, had a pH of 3.6, 1,590 /lg/L copper, 13,000 /lg/L zinc, and
2,300 mg/L sulfate. Calciwn and magnesium concentrations were also elevated.

The pH of the PRS5-3 samples, 2.2 to 3.3, are the lowest detected to date in onsite surface water

during the post-restoration period. Copper concentrations ranged from S,OOOto 6,030 ~g/L.
Zinc concentrations ranged from 9,270 to 17,100 Ilg/L. Sulfate ranged from 610 to 1,500 Ilg/L.

The two samples from Hinckley Creek had pH values of 3.5 and 3.1. Copper concentrations
were 2,620 and 2,580 Ilg/L and zinc concentrations were 25,000 and 18,600 Ilg/L.

The seeps observed above the channel in the vicinity of Adit 4 are likely the result of
groundwater/mine water seeping out around the seal. The effect of the seeps on downstream
water quality (PRSW-2 and -6) was most noticeable early in the season. This was possibly
because the stream channel was saturated at that time and flow from the seep did not get into
the treatment zone of the channel.
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5.4 Groundwater
Groundwater samples were collected on a quarterly basis from a network of 12 monitoring
wells. Samples were collected in October 1999 and January, April, and July 2000. Well locations
are shown in Figure 1 and described in Table 3. The samples collected were analyzed for the
parameters listed in Table 4 by EBMUD's laboratory. Groundwater sample results are discussed
below, focusing on pH, copper, zinc, magnesium, calcium, and sulfate, the primary indicators of
mine site impacts. Table 12 summarizes the annual groundwater results for these parameters.

5.4.1 Groundwater Entering the Site
Hinckley Run. Groundwater entering Hinckley Run is represented by samples from wells
PRGW-1 and PRGW-2.

Well PRGW-1 was sampled quarterly during post-restoration. The pH of samples from PRGW-1
ranged from 5.49 to 6.2. Copper concentrations averaged 69.5 /J.g/L,zinc averaged 1,478 /J.g/L,
and sulfate averaged 87 mg/L. Copper and zinc concentrations showed an increasing trend
from October 1999 to August 2000. The average concentration of magnesium was 26,400 /J.g/L
and of calcium was 32,750 /J.g/L.

Well PRGW-2 was sampled once during post-restoration, in April 2000. The pH of the sample
from PRGW-2 was 5.1. Concentrations of copper, zinc, sulfate, magnesium, and calcium were
considerably lower than those detected in PRGW-l.

Mine Run. Groundwater entering Mine Run is represented by samples from wells PRGW-5, -6,
and ~7.

Well PRGW-5 was sampled once during post-restoration, in April 2000. The sample pH was
6.9, higher than samples from the other wells intercepting incoming groundwater. The
concentration of copper was 36/J.g/L, zinc was 233 /J.g/L, and sulfate was 71 mg/L. Magnesium
and calcium concentrations were 7,040 and 66,200 J..lg/L, respectively. These concentrations of
zinc, sulfate, magnesium, and calcium were significantly lower than concentrations in wells
PRGW-6 and -7. PRGW-5 appears to monitor shallower groundwater than do PRGW-6 and -7.

Wells PRGW-6 and -7 were sampled quarterly during post-restoration. Values of pH ranged
from 3 to 5.4 in PRGW-6 and from 5.19 to 5.88 in PRGW-7. Copper concentrations in PRGW-6
averaged 48/J.g/L while in PRGW-7 they averaged 1,318Ilg/L. The average zinc concentration
was 81,925Ilg/L for PRGW-6 and 29,025Ilg/L for PRGW-7; sulfate was 1,318 mg/L for PRGW­
6and 5,019 mg/L for PRGW-7; magnesium was 107,000 Ilg/L for PRGW-6 and 442,750 Ilg/L for
PRGW-7; and calcium was 249,000 /J.g/L for PRGW-6 and 392,000 /J.g/L for PRGW-7. The data
for wells PRGW-6 and -7 indicate no apparent concentration trends.

Concentrations of zinc, sulfate, magnesium, and calcium were considerably higher in the
groundwater entering Mine Run than in the groundwater entering Hinckley Run.

5.4.2 Groundwater in Mine Workings
Groundwater in the mine workings is represented by samples from well PRGW-3, which was
sampled quarterly during post-restoration. The pH of samples from PRGW-3 ranged from 2.3 to
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3.79. The average copper concentration was 493 ~g/L. Concentrations of zinc, sulfate,
magnesium, and calcium were significantly lower in PRGW-3 than in the incoming water to
Mine Run. lhis suggests that some stratification of fresh water above old mine water may be
occurring. If so, as older mine water drains, the quality of some of the mine-associated seeps
might improve.

5.4.3 Groundwater in Shallow Bedrock in Mine Run
Groundwater in shallow bedrock in Mine Run is represented by samples from well PRGW-8,
which was sampled two times during post-restoration, in January and April 2000. The average
pH of groundwater from PRGW-8 was 7.0. Average concentrations of copper and zinc in
PRGW-8 samples, 6.74 and 18 ~g/L, respectively, were much lower than concentrations in
samples representing incoming groundwater to the site.

5.4.4 Groundwater Exiting the Site in Bedrock
Groundwater exiting the site in bedrock is represented by samples from PRGW-9, -10, -11, and­
12.

Well PRGW-9 was sampled quarterly during the post-restoration period. As mentioned in
Section 4, PRGW-9 differs from PRGW-10, -11, and -12 by being slightly more upland, being
slightly deeper, and intersecting the fault and fractures that underlie the former Mine Run
Reservoir. The pH of samples from PRGW-9 ranged from 4.66 to 6.99. The average
concentrations of copper and zinc were 1,990 and 57,100 ~g/L, respectively. Zinc concentrations
showed a decreasing trend over time. The average sulfate concentration was 2,731 mg/L.
Magnesium and calcium averages were 333,250 and 340,000 Ilg/L, respectively. The
concentrations of copper, zinc, sulfate, magnesium, and calcium are significantly higher than
those recorded in samples from PRGW-10, -11, and -12. Because the fault and fractures provide
a preferred pathway for groundwater flow, the quality of water observed at PRGW-9 is poorer
than that seen in the other down-gradient wells.

Wells PRGW-10, -11, and -12 were sampled in October, January, and April. The wells were not
sampled in July because they were submerged by reservoir water. The average pH values of
samples from these three wells were similar, ranging from 6.4 to 6.6. Concentrations of other
parameters varied from well to well. The average copper concentration ranged from 20.4 to 54.4
~g/L, the average zinc concentration ranged from 130.7 to 1,128.7 ~g/L, and the average sulfate
concentration ranged from 25.5 to 95 mg/L. Average magnesium concentrations ranged from
4,327 to 12,767 ~g/L. Calcium concentration averages ranged from 7,163 to 26,067 Ilg/L. In
PRGW-10 and -11, concentrations of copper, zinc, sulfate, magnesium, and calcium consistently
decreased between October and April. Following restoration, there was an abrupt
improvement in the water quality in wells PRGW-10, 11, and 12. Once the poor quality water
was displaced, the concenb~ationshave remained very low compared to the initial conditions.
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6.1 Previous Work

6.0 Water BUdget Analysis

Water budgets were prepared for the site under pre-restoration, during restoration, and
(estimated) post-restoration conditions (CH2M HILL, July 1999). The water budget presented
in this document is generally consistent with previous concepts and terminology. However,
some slight modifications have been made to better accommodate post-restoration site
conditions and new data obtained during the first full year after restoration was completed.
These modifications are detailed below:

This section describes the post-restoration water budget for the Penn Mine site for the 310-day
period from October 27,1999 (the first rainfall of 2000-20001 water year) to August 31,2000.
The Penn Mine site, 60.4 acres in total area, is set within a larger watershed (464 acres). The 60.4
acre site is essentially the discharge area of the larger watershed, and consists of two drainages:
Hinckley Run and Mine Run. During the dry season (early May to late October) the upper
reaches of Mine Run drain completely. The upper reaches of Hinckley Run drain completely,
but later in the season than Mine Run.

Groundwater Inflow from Shallow
Bedrock and Shaft 4 (Q2)
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Previous Description

Inflow from Direct Precipitation (Ql)

Evapotranspiration (Q3)

Upland Watershed Inflow -Surface
Water and shallow alluvial
groundwater (Q6)

Groundwater Discharge from
Shallow Bedrock to Camanche
Reservoir (Qs)

Surface Water and Shallow Alluvial
Groundwater Discharge to
Camanche Reservoir (Q4)

None

None

Direct Precipitation (Ql)

Post-restoration Description

Site Surface Water Discharge to
Camanche (Q4)

Run-On - channel flow (Q6)

Run-On - overland flow (assumed =0)

Flow from Weathered Bedrock to Site
Surface Water via Seeps

Evapotranspiration (Q3)

Percolation to Weathered Bedrock from
Site Surface Water

Subsurface Flow from Bedrock offsite at
Discharge Boundary ("Subsurface
Discharge")

Acid Rock Drainage Impacted
Subsurface Flow from Bedrock offsite at
Discharge Boundary to Camanche (Qs)

Subsurface Flow to Bedrock at Up­
Basin Site Boundary ("Subsurface
Recharge") (Q2)

Recharge to Site Surface Water
from Up-gradient Surface Water

Generic Budget Component

Recharge to Site Surface Water
from Site Groundwater

Precipitation

Evapotranspiration

Discharge of Site Surface Water to
Camanche Reservoir

Discharge of Site Groundwater at
Discharge Boundary

Recharge to Site Groundwater from
Site Surface Water

Recharge to Site Groundwater from
Up-Basin Groundwater
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6.2 Surface Water

6.2.2 Run-On (Q6)
Run-on is a surface water inflow component. Two types of run-on are considered: channel
flow and overland flow. Overland flow is typically not observed at the site. Therefore,
overland flow is assumed to be zero. Channel flow is estimated by adding the cumulative

6.2.1 Direct Precipitation (01)
Direct precipitation is a surface water inflow component. It is measured daily at the California
Department of Water Resources Pardee Rainfall Station. The volume of direct precipitation
received by the site is calculated by multiplying inches of precipitation by the area of the site
(60.4 acres) and converting acre-inches to cubic feet.
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Previous Description

None

None

Post-restoration Description

Storage Change (Groundwater)

Storage Change (Surface Water,
assumed = 0)

Surface Water Storage

Generic Budget Component

Groundwater Storage

Separate budgets were prepared for surface water and groundwater. Interconnections between
surface water and groundwater, and changes in storage were accounted for in each budget. The
groundwater budget is balanced with less precision than the surface water budget because of
the more numerous assumptions that must be made to estimate groundwater conditions and
the greater degree of uncertainty associated with estimation of groundwater parameters.

The overall water budget (surface water and groundwater) accounting is presented on Table 13.
Hydrogeological parameter assumptions and calculations supporting the groundwater budget
are presented on Table 14. The overall water budget for the site during the budget period was
approximately 11.8 million cubic feet. Of this amount, about 10.2 million cubic feet (86 percent)
were accounted for as surface water and about 1.6 million cubic feet (14 percent) were
accounted for as groundwater.

The surface water budget is composed of:

• Inflow components that consist of direct precipitation, run-on (channel flow and overland
flow), and flow from weathered bedrock to site surface water via seeps.

• Outflow components that consist of site surface water discharge to Camanche Reservoir,
evapotranspiration, and percolation to weathered bedrock from site surface water.

• A storage component that is assumed to be zero based on the relatively high hydraulic
gradients at the site and the lack of surface water impoundments at the site (those having
been removed as part of restoration activities).

Each of these components is described individually in more detail below. The volume estimates
of each component are shown on Table 13.
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6.2.4 Discharge to Camanche Reservoir (Qd
Discharge to Camanche Reservoir is a surface water outflow component. It is estimated by the
cumulative discharge at PRSW-6 over the 310-day budget period.

volumes at PRSW-1 (top of Hinckley Run), PRSW-3 (top of Mine Run) and PRSW-4 (top of Mine
Run). Cumulative volumes are calculated by multiplying the measured discharge rate at each
weir by duration of the monitoring interval (generally about one month) for each monitoring
interval at the three monitoring stations, and summing the results at each of the three
monitoring stations.

where: P =Direct Precipitation over the area of interestY =O.Ol(P)2

6.2.3 Weathered Bedrock Seepage
Weathered bedrock seepage is a surface water inflow component and groundwater outflow
component. It is estimated by calculating the gains at PRSW-2 (bottom of Hinckley Run) over
PRSW-1 (top of Hinckley Run); and at PRSW-5 (middle of Mine Run) over PRSW-3 plus PRSW­
4 (the two weirs at the top of Mine Run) during baseflow (i.e. the dry season). Baseflow was
determined to be those monitoring intervals where no precipitation fell and no up-gradient run­
on was measured at PRSW-1, PRSW-3 and PRSW-4. During baseflow in Mine Run no gains are
observed at PRSW-5 overPRSW-3 plus PRSW-4; in fact flow at all three monitoring stations was
zero. However, during baseflow in Hinckley Run gain is observed at PRSW-2 over PRSW-1.
This volume was estimated by figuring the daily gain rate for the monitoring interval (roughly
30-day period) immediately prior to the seasonal surface water recession in Hinckley Run and,
assuming that this rate is approximately representative of the 310-day budget period,
multiplying this daily gain rate by 310 days. This value is shown on Table 13.

These quantitative observations are supported by qualitative observations of seeps in each
drainage. Seeps (both ephemeral and year-round) are known to exist in both Hinckley Run and
Mine Run (Figure 1). Two seeps in Hinckley Run are known to flow generally year-round. One
seep in Mine Run is known to flow generally year-round. The seep in Mine Run is located
below PRSW-5 and is not directly measured; however, it is assumed to contribute a de minimus
amount of water to the weathered bedrock seepage component.

6.2.5 Evapotranspiration (Q3)
Evapotranspiration is a surface water outflow component. It is estimated by subtracting the
precipitation yield from direct precipitation. Precipitation yield is the amount of water yielded
to the water budget from direct precipitation after evapotranspiration losses. Precipitation yield
(y) is estimated in this budget using the empirical equation:

This equation, known as Grunsky's Rule, is based on early twentieth century observations of
the relation of precipitation to run-off in San Francisco-area watersheds. Turner (1985) has
noted that this relationship may overestimate precipitation yield by about 0.4% during dry
years and by about 6% overall due to the hydrological effects of later twentieth century fire-:
exclusion management practices. Nevertheless, Grunsky's Rule is used in this budget as a
reasonable and readily computable estimate of precipitation yield.
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6.2.6 Percolation
Percolation to weathered bedrock from site surface water is a surface water outflow component
and groundwater inflow component. Because percolation studies have not been done at the site·
(and are generally effort-intensive to do quantitatively over a relatively large area like the Penn
Mine site), percolation to weathered bedrock from site surface water is assumed to be the total
inflow minus the total of other outflows other than percolation to weathered bedrock.

6.3 Groundwater
The groundwater budget is composed of:

• Inflow components that consist of percolation to weathered bedrock from site surface water,
and subsurface flow to bedrock at up-basin site boundary ("subsurface recharge").

• Outflow components that consist of flow from weathered bedrock to site surface water via
seeps, and subsurface How from bedrock off site at the site discharge boundary ("subsurface
discharge").

• A storage change component that is net positive over the budget period. However, over a
complete water year the net change to groundwater storage may be zero based on rate of
groundwater level recession observed in monitoring wells during the dry season of the
current water year.

Each of these components is described indiVidually in more detail below. The volume estimates
of each component are shown on Table 13.

6.3.1 Percolation
Percolation to weathered bedrock from site surface water is a groundwater inflow component,
and surface water outflow component. It is described above under Surface Water.

6.3.2 Subsurface Recharge (Q2)
Subsurface recharge is a groundwater inflow component. It is estimated by using the modified
form of Darcy's Law:

Q=KxixA

Q = Discharge rate
K =Porous Medium Equivalent Hydraulic Conductivity
i =Hydraulic Gradient
A =Effective Cross-sectional Area of Discharge

Assumed values for the parameters are shown and described on Table 14. Discharge rate (in
Cubic Feet per Day) is multiplied by the number of days in the budget period (310) to arrive at a
volume.

A vertical section of two hundred feet is evaluated in this budget because well depths range up
to 260 feet deep (PRGW-3) and the poorly-understood fracture-flow dynamics of the bedrock
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hydrogeologic system may provide avenues for movement of groundwater up and down along
a deep profile.

Assumed values for the parameters are shown and described on Table 14. Discharge rate (in
Cubic Feet per Day) is multiplied by the number of days in the budget period (310) to arrive at a
volume.

Q=KxixA

Q =Discharge rate
K =Porous Medium Equivalent Hydraulic Conductivity
i =Hydraulic Gradient
A = Effective Cross-sectional Area of Discharge

Where:

A vertical section of two hundred feet is evaluated in this budget because well depths range up
to 260 feet deep (PRGW-3) and the poorly-understood fracture-flow dynamics of the bedrock
hydrogeologic system may provide avenues for movement of groundwater up and down along
a deep profile.

The volume computed under these parameters is not equivalent to the volume of acid rock
drainage (ARD) discharge in the subsurface to Camanche Reservoir (previously denoted as Qs,
and that notation is retained herein). Subsurface discharge of ARD to Camanche Reservoir is a
small portion of subsurface discharge and is estimated as described below.

6.3.4 Subsurface Discharge
Subsurface discharge is a groundwater outflow component. It is estimated by using the
modified form of Darcy's Law:

6.3.3 Weathered Bedrock Seepage
Weathered bedrock seepage is a groundwater outflow component, and surface water inflow
component. It is described above under Surface Water.

Acid Rock Drainage Impacted Subsurface Discharge to Camanche Reservoir (Qs)
Restoration activities have decreased the hydraulic gradient under which shallow bedrock
groundwater discharges from the site. Groundwater contour maps for October 1999, February
2000, June 2000 and August 2000 are included in Appendix F.

The approach of Alpers et al. (1999) to evaluating ARD-impacted subsurface discharge to
Camanche Reservoir was maintained in this budget with the sole exception that the post­
restoration hydraulic gradient of 0.045 was used in place of the pre-restoration hydraulic
gradient (0.14) in the modified form of Darcy's Law (above) used to compute Qs. This
computation and the resulting volume estimate are shown on Table 13.

6.3.5 Storage Change
Over the budget period storage change is positive because hydrographs show a net gain in
select monitoring wells. However, the receding limbs of some hydrographs showing net water
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level gains over the budget period also show a strong decreasing trend that would most likely
offset any residual water level gain at the end of a complete water year. This would be
consistent with the hydrologic setting (i.e. unconfined aquifer underlying a high gradient
watershed). Thumbnail hydrographs for site monitoring wells showing the general distribution
of water level trends across the site are shown on Figure 19. Annotated hydrographs for
PRGW-l through PRGW-12 are included in Appendix F.

6.4 Water Budget Summary
The 2000 water year Penn Mine water budget was estimated over a budget period of 310 days
(October 27, 1999 to August 31,2000). For this budget period the total water budget was about
11.8 million cubic feet Of this amount, surface water accounted for approximately 86 percent,
and groundwater accounted for approximately 14 percent. Discharge of site surface water to
Camanche Reservoir accounted for approximately 58 percent of the surface water budget and
approximately 50 percent of the total water budget Discharge of subsurface ARD to
Camanche Reservoir accounted for approximately 0.10 percent of the groundwater budget and
approximately 0.014 percent of the total water budget. Groundwater storage gain accounted for
approximately 2.3 percent of the groundwater budget and approximately 0.32 percent of the
total water budget. .However, this percentage is expected to converge to zero over a complete
year (i.e. if the budget period were 365 days instead of 310 days). Water moves both from
groundwater to surface water ("weathered bedrock seepage") and from surface water to
groundwater ("percolation to weathered bedrock") during the budget period. Weathered
bedrock seepage accounts for about 895,000 cubic feet (contributing to approximately 9 percent
of the surface water budget). Percolation to weathered bedrock accounts for about 301,700
cubic feet (contributing to approximately 18 percent of the groundwater budget). Over the
entire site during the course of the budget period, seepage is greater than percolation. This
demonstrates that the surface water budget gains approximately a net 593,000 cubic feet
(approximately 5 percent of the total water budget) from the groundwater budget via seepage,
which is consistent with the hydrologic setting of the site.
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7.0 Estimated Copper and Zinc Loadings to
Camanche Reservoir

Copper and zinc loadings to Camanche Reservoir were estimated from surface water and
groundwater data collected during the post-restoration period to date. Cumulative estimated
site surface water runoff and copper and zinc concentrations for the period from the first
significant rainfall event following completion of site restoration (November 1999) to the end of
August 2000 were used to estimate the mass loads of copper and zinc from surface water to
Camanche Reservoir. The copper and zinc loads from groundwater discharging to Camanche
Reservoir were estimated using the volume calculated for ARD-impacted subsurface discharge
to Camanche Reservoir (Qs in Table 13), and the average copper and zinc concentrations from
groundwater monitoring wells located downgradient of the site discharge, PRGW-9, -10, -11,
and-12.

The copper and zinc loads from surface water discharge were estimated using data from the
post-restoration monitoring period to date: November 8,1999 to August 31, 2000 (298 days).
The loads from groundwater discharge were estimated using data representing the period from
October 27, 1999, the first rainfall event of the season, to August 31,2000 (310 days).

The estimated copper mass load from site surface water for this 298-day period, based on data
from monitoring station PRSW-6, was 200.4 pounds (lbs). The zinc mass load was estimated at
1,762 lbs. Copper and zinc mass loads entering the site during the same period, from data at
monitoring stations PRSW-1, -3, and -4, were 10.2 and 23.78Ibs., respectively. The net mass
loads from surface water attributed to the site (after deducting the incoming upland
contribution) were, therefore, 190.2 of lbs. copper and 1,738Ibs. of zinc.

The estimated copper mass load from the discharge of ARD-impacted groundwater to
Camanche Reservoir is 0.06 lb., and the zinc load 1.57Ibs.

The estimated combined net surface water and groundwater loads for the monitoring period
are 190.3Ibs. of copper and 1,740 lbs. of zinc.

To compare these loads that were based on 298- to 31Q-day periods to annual loads estimated
for the pre-restoration condition, they were converted to annual loads estimates. The surface
water mass load contribution was adjusted for an annual period by assuming flows and
concentrations observed at the site in the dry period aune - August) for an additional 67 days.
The resulting loads were added to that estimated for the 298-day period. The groundwater mass
load contribution was adjusted for an annual period by assuming the same average
concentrations and the same discharge rate used for the 31Q-day period estimate for the
additional 55 day period. The resulting Joads were added to the groundwater loads estimated
for the 31O-day period. Resulting annual load estimates were: 190.4Ibs. of copper and 1,907Ibs.
of zinc. These estimated annual copper and zinc loadings are much lower than the estimated
pre-restoration annual averages for copper of 19,372 to 23,122lbs. per year and for zinc of 35,875
to 43,035 lbs. per year (CH2M IDLL, February 1999). Consequently, in the first year following
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completion of restoration, the copper mass load has fallen about 99 percent from pre-restoration
estimates and the zinc mass load has decreased about 95 percent.

Calculations for mass load estimates are provided in Appendix G.
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8.0 Effectiveness of Restoration Elements

8.1 Site Surface Water
The monitoring record for the first year following site restoration confirms that implemented
Best Management Practice (BMP) remedies have caused the metal mass load from surface water
to Camanche Reservoir to be drastically reduced compared to pre-restoration metal mass loads.
The net annual mass load of copper has decreased by about 99 percent, to about 190 pounds per
year, apparently by immobilization as copper carbonate and/or copper basic carbonate. The net
annual mass load of zinc has decreased less, about 95 percent to about 1,907 pounds per year,
and appears to be constrained either by the oxidation rate of the mineral sphalerite (ZnS), or by
the discharge rates of seeps and non-point subsurface source areas, or both.

8.2 Shaft 4 Area Seal
To assess the effectiveness of the Shaft 4 area seal, surface water flow and water quality data
from before and after site restoration were reviewed. Monitoring data from the first post­
restoration monitoring year are discussed below with respect to available pre-restoration data.

8.2.1 Flow Data
The amount of groundwater entering the Penn Mine workings during operation was estimated
at about 20 gpm of water (Wisser, 1961). After waste rock was removed in Hinckley Run, the
flow from the spring in the vicinity of Shaft 4, which is believed to originate from the mine
workings, was about 60 gpm. In the post-restoration period, a seep in the Shaft 4 area was
observed in February 2000 with an estimated flow of 50 gpm. The seep was not observed during
other monitoring events.

Of the first post-restoration monitoring year, February was the month with the most
precipitation and the highest site surface water flows. In February, the water elevation
measured in the groundwater monitoring well PRGW-3 that intersects the mine workings was
the highest measured during the first post-restoration monitoring year (274.19 feet MSL).

In July and August, surface water flow immediately downstream of the Shaft 4 area was
measured at 1 gpm. This indicates that the seepage from the Shaft 4 area to Hinckley Run Creek
was 1 gpm or less in July and August. The range of discharge from the Shaft 4 area to Hinc.kley
Run Creek was 1 to 50 gpm during the first post-restoration monitoring year.

Groundwater elevations measured in PRGW-3 from October 1999 to August 2000, rose from
227 feet MSL in October to 274 feet MSL in February, then fell to 264 in August. Although not
covered in this report, September and October results of groundwater elevation in PRGW-3
were 264.1 and 263.9 feet MSL, respectively. The fact that the October 2000 elevation was
approximately 37 feet higher than the elevation measured in October 1999 may be an indication
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that the Shaft 4 area seal is effectively reducing the loss of water from the mine workings to the
ground surface.

8.2.2 Water Quality Datal
According to Hamlin and Alpers, the spring near Shaft 4 had a pH of 2.8 to 4.2 and contained
copper at 60 to 36/000 J-lg/L and zinc at 41/000 to 62/000 J-lg/L (Hamlin and Alpers, 1996). The
pH of the February 2000 sample from the Shaft 4 area seep was 3.6 and copper and zinc
concentrations were 1/590 and 13/000 J-lg/L, respectively. In July and August, surface water
samples were collected from Hinckley Run Creek just downstream of the Shaft 4 area. Most of
the flow observed at that time was entering Hinckley Run from the Shaft 4 area. The
concentrations of copper in the samples were 2/620 J-lg/L in July and 2/580 J-lg/L in August. Zinc
concentrations were 25/000 J-lg/L in July and 18/600 J-lg/L in August. The pH measurements
were 3.5 and 3.1 in July and August, respectively. The post-restoration concentrations of copper
and zinc and the pH measurements from Shaft 4 area seepage are within the ranges reported
during the pre-restoration period. This was expected because the site restoration activities did
not address the quality of water in the mine workings.

Hamlin and Alpers estimated the pre-restoration mass load from the Shaft 4 area at 5.3 to 3/200
pounds of copper per year, and 3/500 to 5,400 pounds of zinc per year (Hamlin and Alpers,
1996). The estimated post-restoration mass loads from the Shaft 4 area, based on actual flow and
concentration measurements, are 88 pounds of copper and 727 pounds of zinc.

In addition to the reduced mass loads from the Shaft 4 area during post-restoration, water
seeping from the area is passively treated as it flows downstream. A magnesium hydroxide
treatment zone was constmcted beneath the streambed in Hinckley Run between the Shaft 4
area and the downstream surface water sampling station PRSW-2. Limestone drains were also
constructed in this area above the low flow magnesium hydroxide. The seepage originating
from the Shaft 4 area passes through this treatment zone. Results of the two "Hinckley" samples
collected in July and August immediately downstream of the Shaft 4 seep area can be used to
assess the effectiveness of the treatment zone in raising pH and reducing copper concentrations
by comparing the Hinckley sample results to the PRSW-2 sample results. The pH increased
from 3.5 and 3.1 at Hinckley to 7.1 and 6.7 at PRSW-2. Copper concentrations decreased from
2/580 and 2/620 J-lg/L in the Hinckley samples to 8.66 and < 15.6 J-lg/L in the samples collected
downstream at PRSW-2. Concentrations of zinc/ however, increased between the Hinckley
sample location and PRSW··2. .

8.3 Goundwater
Shallow groundwater in down-gradient wells has improved significantly since April 1999. The
rapid improvement was significant because it suggests that down-gradient groundwater may
be flowing preferentially through joints/ fissures, and seams, but apparently does not
communicate directly with the mine workings.
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9.0 Recommendations

The system for continuously monitoring surface water flow, Le., data loggers and weirs, has
been re-evaluated to better capture flow data during the rainy season. Monthly monitoring
should continue, in order to further confirm these conclusions about site hydraulic and
geochemical behavior and its effect on Camanche Reservoir. However, several revisions to the
monitoring program are recommended, as described below. The revised monitoring plan for
the 2000 -2001 season is presented in Section 10.

9.1 Receiving Water Monitoring
Throughout most of the first year since completing site restoration, there have been virtually no
Significant differences between upstream and downstream parameters that have been
monitored monthly in Camanche Reservoir. Continued monthly monitoring of CAMA and
PENN20 provides information of less value than if the receiving water were monitored during
conditions that are likely to influence water quality in Camanche reservoir. We recommend
that CAMA and PENN20 stations be sampled under three conditions:

• Whenever the release from Pardee Dam into Camanche Reservoir is at a sustained low rate,
10 cubic feet per second (cfs) or below, for at least 48 hours

• Whenever site surveillance indicates a failure of the restoration measures has occurred
according to criteria outlined in the failure mode analysis

• When three months have passed since the last field sampling at CAMA and PENN20.

In addition, the selection of laboratory-measured parameters should be reduced to eliminate
those that provide no useful information about the performance of the Penn Mine site. The
essential minimum list of parameters that are associated with Penn Mine are pH, electrical
conductivity, copper, zinc, sulfate, and total hardness.

9.2 Site Surface Water
There are several recommendations for streamlining maintenance and monitoring of the site:

• The data loggers for recording flow data at each of the weirs are not reliable because the
transducers are easily damaged by sediment that accumulates behind the weir. The
configuration of the transducer installation makes it difficult to keep the area cleaned out.
Alternatively, still wells equipped with Stevens strip recorders are recommended to be
installed at the weirs to collect flow data for the 2000 - 2001 year. The water quality
analyzers associated with these data loggers have also proven unreliable. Because water
quality is determined based on laboratory analyses, removal of these data loggers is
recommended.
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• The list of site performance parameters should be reduced to the following essentials: pH,
electrical conductivity" copper, zinc, sulfate, and total hardness.

• Limestone drains should be extended to enclose visible seeps and distressed vegetated
zones, especially in Hinckley Run.

• Monthly surface water sampling should continue through the second post-restoration year;
however, less emphasis should be placed on sampling during each storm event, and
attention directed toward characterizing site performance during more normal periods.

• One storm event should be characterized in detail in the mid-precipitation season. Inflow
and outflow from the site should be monitored during the ascending limb, the receding
limb, and for a period afterward; groundwater levels should be monitored during the same
period to verify that short-term groundwater fluctuations are not occurring.

9.3 Site Groundwater
Groundwater monitoring should continue on a quarterly basis at the site through the second
post-restoration year, but the list of measured parameters should be reduced to the field
measurements of pH, and electrical conductivity, and the laboratory analysis of copper, zinc,
sulfate, and hardness.

9.4 Site Water Budget
Surface and subsurface hydraulic data should continue to be collected. The data will support
evolution of the site water budget model toward a predictive tool.
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10.0 Revised Post-Restoration Monitoring Plan

Water Quality monitoring during the second post-restoration year will include sampling
receiving water, site surface water, and site groundwater. The changes in the monitoring
program from the first to the second post-restoration year are:

• The timing of receiving water sampling has been changed to coincide with conditions that
are likely to influence water quality in Camanche reservoir.

• Site surface water flow data only will be recorded using new Stevens A-71 data loggers
equipped with strip charts, installed at re-built stream gauging stations.

• The monthly surface water sampling will be directed toward characterizing site
performance during normal periods rather than storm events.

• One stonn event will be characterized in detail in the mid-precipitation season.

• The receiving water, site surface water, and groundwater sample analytical parameters
were reduced to eliminate those that did not provide useful irLfonnation during the first
post-restoration year. Parameters to be measured are pH, electrical conductivity, copper,
zinc, sulfate, and total hardness.

10.1 Receiving Water Monitoring
To monitor the effect of the site runoff on Camanche Reserv oir, surface water samples will be
collected upstream (CAMA) and downstream (Penn20) of the confluence of Mine
Run/Hinckley Run and Camanche Reservoir. The locations of CAMA and Penn20 are shown
on Figure 2.

Samples will be collected when anyone of the following conditions are met:

• Whenever the release from Pardee Dam into Camanche Reservoir is at or below a sustained
low rate of 10 cubic feet per second for at least 48 hours.

• Whenever site surveillance indicates a failure of the restoration measures has occurred
according to criteria outlined in the failure mode analysis included in the Operation and
Maintenance Plan, Penn Mine Environmental Restoration Project, December 1999.

• When three months have passed since the last field sampling at CAMA and Penn20.

Sample collection procedures will be as described in the Post-Restoration Monitoring Plan,
Penn Mine Environmental Restoration Project, December 1999.
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Samples will be analyzed for pH and electrical conductivity in the field and for copper, zinc,
sulfate, and total hardness in the laboratory. Analytical methods and method detection limits
are shown in Table 15.

10.2 Site Surface Water Monitoring
Site surface water samples will continue to be collected to characterize upstream water entering
Mine Run and Hinckley R1.m, water flowing within Mine Run and Hinckley Run, and water
downstream of the confluence of Mine Run and Hinckley Run. The same sampling locations
monitored during the first post-restoration year will be monitored during the second post­
restoration year. These include:

• The weir upstream of Hinckley Run (PRSW-1)

• The flumes upstream of Mine Run (PRSW-3 and PRSW-4)

• The weir near the lower end of Hinckley Run (PRSW-2)

• The weir in the lower reaches of Mine Run (PRSW-5)

• The weir downstream of the confluence of Mine Run and Hinckley Run (PRSW-6),
representing water leaving the Penn Mine site

• The slope below the former shoreline pile area when runoff is observed during a sampling
event

• Seeps in Mine Run and Hinckley Run with flows exceeding an estimated 1 gpm

The site surface water sampling locations are shown in Figure 1 and are described in Table 1.

Samples will be collected monthly, with an emphasis on collecting samples during normal
conditions as opposed to sampling during storm events. Sample collection procedures will be as
described in the Post-Resto:ration Monitoring Plan, Penn Mine Environmental Restoration
Project, Becember 1999.

Samples will be analyzed for pH and electrical conductivity in the field and for copper, zinc,
sulfate, and total hardness in the laboratory. Analytical methods and method detection limits

are shown in Table 15.

After the first post-restoration rainy season, the weirs at PRSW-1, PRSW-2, PRSW-5, and PRSW­
6 were cleaned of debris and sediment. At PRSW-2 and PRSW-6, rip rap was placed to help
control sedimentation. Still wells were installed on the upstream side of each weir. The still
wells were equipped with Steven's Strip Recorders. The recorders will record water level in the
wells and translate the water level into flow. The water level is measured with a float.
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Surface water flow will be measured automatically at the weirs (PRSW-1, PRSW-2, PRSW-5, and
PRSW-6) and recorded. Data from the recorders will be downloaded on a monthly basis. In
addition to the automatic measurements, during sampling events flow will be measured at each
sampling location with a buck and stopwatch.

One stonn event will be characterized in detail in the mid-precipitation season and will include
monitoring inflow and outflow from the site during the ascending limb, the receding limb, and
for a period afterward. Groundwater levels will be monitored during the same period observe
any short-term fluctuations in groundwater elevations.

10.3 Groundwater Monitoring
Groundwater samples will continue to be collected to characterize groundwater quality at the
site. The same monitoring wells monitored during the first post-restoration year will be
monitored during the second post-restoration year. These include:

• PRGW-land PRGW-2 to monitor groundwater quality entering Hinckley Run

• PRGW-3 to momtor groundwater level in the mine workings

• PRGW-4, PRGW-5, PRGW-6, and PRGW-7 to monitor groundwater quality entering Mine
Run

• PRGW-8 to monitor groundwater quality in Mine Run shallow bedrock

• PRGW-9, PRGW-I0, PRGW-ll, and PRGW-12 to monitor the quality of groundwater exiting
the site

Groundwater monitoring well locations are shown in Figure 1 and are described in Table 3.

Samples will be collected and groundwater elevations measured quarterly. Sample collection
procedures will be as described in the Post-Restoration Monitoring Plan, Penn Mine
Environmental Restoration Project, December 1999.

Samples will be analyzed for pH and electrical conductivity in the field and for copper, zinc,
sulfate, and total hardness in the laboratory. Analytical methods and method detection limits
are shown in Table 15.

10.4 Quality Assurance/Quality Control Procedures and Data
Evaluation
The quality assurance/quality control and data evaluation procedures emplyed during the
second post-restoration year will be same as those outlined in the Post-Restoration Monitoring
Plan (CH2M HILL, 1999).
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10.5 Reporting
After the second post-restoration monitoring year, a monitoring report will be prepared and
submitted to the SWRCB and the EPA. The report will include summaries of the data collected,
a discussion of the conclusions that are drawn from the data collection activities, and
recommendations for future monitoring at the site.
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Table 1

Surface Water Sample Locations and Rationale
Penn Mine Environmental Restoration Project

Post-Restoration Monitoring Program

Post-
Restoration Previous
Designator Designator Type Location Rationale

PRSW-1 SW-10 Upstream weir, Approximately 500 Provide background water quality information
grab feet above upper end and incoming flow data

of Hinckley Run

PRSW-2 None In-stream weir, Near lower end of Monitor effect of mitigation measures on
grab Hinckley Run surface water quality and provide flow data

PRSW-3 SW-2 Upstream weir, Approximately 300 Provide background water quality information
grab feet above upper end and incoming flow data

of Mine Run on south
creek entering Mine
Run

PRSW-4 SW-1 Upstream weir, Approximately 200 Provide background water quality information
grab feet above upper end and incoming flow data

of Mine Run on north
creek entering Mine
Run

PRSW·5 MR-7 In-stream weir, Near mid-point of Monitor effect of mitigation measures on
grab Mine Run surface water quality and provide flow data

PRSW-6 None Mine Run- At confluence weir of Provide data on quality of surface water
Hinckley Run Mine and Hinckley entering Camanche Reservoir and flow data

Runs
Confluence weir,

grab

PRSW-7 None Run off grab Slope below former Provide water quality information on runoff to
shoreline pile Camanche Reservoir from former waste rock

area

PRSS-_ None Run off grab At seeps with flow Monitor quality and volume of water entering
exceeding 1 gpm Mine and Hinckley Runs from surface seeps

CAMA CAMA Receiving water- Camanche Reservoir, Provide background water quality data for
upstream, about 3,000 feet receiving water

integrated depth upstream of site
discharge into
Camanche Reservoir

Penn20 PENN20 Receiving water- Camanche Reservoir, Monitor effect of site discharge on downstream
downstream, about 1,000 feet receiving water

integrated depth downstream of site
discharge into
Camanche Reservoir

Penn30 None Receiving water- Confluence of Mine Monitor effect of site discharge on receiving
at confluence, and Hinckley Runs, water

grab when inundated by
Camanche Reservoir

I
I
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Detection
Location Frequency Analyte Unit Limit Method Reference

Mine and Monthly, Estimated Flow (:Ipm

Hincklev includino oH oH Field
Run first Electrical Conductivitv (EC\ umhos/c Field

Surface rain event TemDerature °c Field

Water Turbiditv NTU Field

Aluminum ua/L 100 EPA 200.7:Filtered

Cadmium ua/L 2 EPA 200.7:Filtered

Conner ua/L 5 EPA 200.7'Filtered

Nickel ua/L 5 EPA 200.7:Filtered

lead ua/l 5 EPA 200.9:Filtered

Zinc ua/l 10 EPA 200.7:Filtered

~odium ua/l 20 EPA 200.7

Potassium ua/l 3000 EPA 200.7

Maanesium ua/l 20 EPA 200.7

Calcium ua/l 20 EPA 200.7

Chloride (CI-\ mall 1 EPA 300,0

Sulfate (SO,\ mall 0.03 EPA 300.0 A

Alkalinitv: Total mall 0 SM (18\ 2320 B

Alkalinitv: Carbonate (C03) mall 0 SM (1 R\ 2320 B

Alkalinitv: Bic~rbonate (HCO~\ mn/L 0 SM (18\ 2~20 B

Hardness mall 1 SM (18\ 2340 C

Total Dissolved Solids nDS) mall 10 SM (18\ 2540 C

Total (iusnended Solids (TSS\ mall 10 SM (18\ 2540 D

Table 2a

Surface Water Quality Monitoring Program
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

FINAL EFFECTIVENESS MONITORING REPORT
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Table2b

Surface Water Quality Monitoring Program
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Detection
Location Frequency Analyte Unit Limit Method Reference

Camanche Monthly pH 1 pH Field

Reservoir Electrical Conductivity (EC) 1 umhos/cm Field

Receiving Temperature 1 °c Field

Water
-

Alkalinity: Total as CaC03 mg/L 5 SM (18) 2320B2

CAMA, Alkalinitv: Carbonate (C03) moll 0 SM (18) 2320 B--
Penn20, Alkalinitv: Bicarbonate (HC03) maIL 0 SM (18) 2320 B

Penn30 3 Hardness: Total mg/L 2 SM (18) 2340C2

Total Dissolved Solids (TOS) mg/L 6 SM (18) 2340C2

Total Suspended Solids (TSS) mg/L 2 SM (18) 232002

Orthophosphate as P mg/l 0.005 SM (18) 4500-pZ

Aluminum ug/L 20 EPA 200.7:Filtered

Copper ug/L 3 EPA 200.7:Filtered

Zinc ug/l 5 EPA 200.7:Filtered

Cadmium ug/L 0.2 EPA 200.7:Filtered

Manganese ug/L 0.8 EPA 200.8:Filtered

Lead ug/L 0.4 EPA 200.9:Filtered

Nickel ug/L 2 EPA 200.9:Filtered

Nitrate as N mg/L 0.003 EPA 300.0 A

Sulfate (S04) mg/L 0.03 EPA 300.0 A

Sodium uglL 20 EPA 200.7

Potassium ug/L 3000 EPA 200.7

Magnesium ug/L 20 EPA 200.7

Calcium ug/L 20 EPA 200.7

Chloride mg/L 1 EPA 300.0

Notes:
1 Camanche measurements for pH and EC are collected in the field at three depths.
2 Samples for Camanche Reservoir are classified as raw water, and standard methods are applied.
3 Penn30 sampling frequency is dependant on level of Camanche Reservoir.

FINAL EFFECTIVENESS MONITORING REPORT PAGE 1OF 1
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Table 3

Groundwater Quality Monitoring Program
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

I
I
I

Post- 1Restoration Previous Well Screened
Well Well Depth Interval Rationale for Post-Restoration

Designator Designator Location (feet) (feet) Monitoring ~

PRGW·1 W-5 Top of Hinckley Run 18 8 to 18 Monitor groundwater quality entering
Hinckley Run

PRGW·2 W·l Above east side slope of Hinckley Run 19 9 to 19 Monitor groundwater quality entering1
Hinckley Run

PRGW-3 GS·18 Hinckley Flun, near Mine Shaft #3 and 260 251 to 260 Monitor water level relative to mine J.#4 workings

PRGW·4 CHMW-l Top of Mine Run, south creek 10 oto 10 Monitor groundwater quality entering
of Mine Run -I

PRGW·5 EW-l Top of Mine Run, north creek 25 2 to 16 Monitor groundwater quality entering •
of Mine Run

PRGW-6 CHMW-2 Above eal;t side slope of Mine Run 102 90 to 100 Monitor groundwater quality entering 11
of Mine Run .

PRGW-7 CHMW-3 Above west side slope of Mine Run 34.8 22 to 32 Mon'o, gro"ndwale, q"""ly ente,;ng ~I
of Mine Run

PRGW-8 W-2S Lower end of Mine Run 18 8 to 18 Monitor groundwater quality in Mine
Run shallow bedrock

PRGW-9 W-lD Downgradient of Mine/Hinckley Run 48 10 to 40 Monitor quality of groundwater eXiting11
confluencE! the site in deep bedrock

PRGW-10 GS-4A Downgradient of Mine/Hinckley Run 51 20 to 55 Monitor quality of groundwater exitingJI
confluence the site in deep bedrock

PRGW-l1 GS·7 Downgradient of Mine/Hinckley Run 47.5 40 to 55 Monitor quality of groundwater exiting
confluence the site in deep bedrock 11

PRGW-12 GS-14 Downgradient of Mine/Hinckley Run 67 56 to 66 Monitor quality of groundwater exiting
confluence the site in deep bedrock

I

FINAL EFFECTIVENESS MONITORING REPORT
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Detection
Location Frequency Analyte Unit Limit Method Reference

Temperature °c Field

Groundwater Quarterly pH pH Field

Wells Electrical Conductivity umhos/cm Field

Turbidity NTU Field

Aluminum ug/l 100 EPA 200.7:Filtered

Copper ug/L 5 EPA 200.7:Filtered

Nickel uo/L 5 EPA 200.7:Filtered

Lead ug/l 5 EPA 200.9:Filtered

Zinc ug/L 10 EPA 200.7:Filtered

Cadmium ug/L 2 EPA 200.7:Filtered

Sulfate (SOA) maiL 1 EPA 300.0

Nitrate as N mg/L 0.003 EPA 300.0 A

Sodium ug/L 20 EPA 200.7

Potassium ug/L 3000 EPA 200.7

Magnesium ug/L 20 EPA 200.7

Calcium ug/L 20 EPA 200.7

Chloride moll 1 EPA 300.0

Alkalinitv: Total maiL 0 SM (18) 2320 B

Alkalinity: Bicarbonate (HC03) moIL 0 SM (18) 2320 B

Alkalinity: Carbonate (C03) moll 0 SM (18) 2320 B

Hardness (as CaC03) mg/L 1 SM (18) 2340 C

Total Dissolved Solids (TDS) moll 10 SM (18) 2540 C

Total Suspended Solids (TSS) mg/L 10 SM (18) 2540 D

Monthly Water Level feet Field

I
I-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 4

Groundwater Quality Monitoring Program
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program
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Table 5
Rainfall and Reservoir Data

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

8ep-99 Oct·99

Day

Pardee New Hogan Camanche
Rainfall Rainfall Elevation (n
(inches) (inches) above sea level)

Camanche Camanche
Outflow (efs) Inflow (efs)

Pardee
Rainfall
(inches)

New Hogan Camanche
Rainfall Elevation (/I

(inches) above sea level)

Camanche Camanche
Outflow (efs) Inflow (efs)

0.00 0.00 218.84 364 3 0.00 0.00 217.48 330 655
2 0.00 0.00 218.76 330 2 0.00 0.00 217.56 331 664
3 0.00 0.00 218.64 329 2 0.00 0.00 217.64 330 665
4 0.00 0.00 218.52 328 2 0.00 0.00 217.76 330 645
5 0.00 0.00 218.4 328 182 0.00 0.00 217.84 330 667
6 0.00 0.00 218.32 328 255 0.00 0.00 217.92 330 667
7 0.00 0.00 218.3? 329 255 """v.vv G.OO 2;8 330 591
8 0.00 0.00 218.28 327 324 0.00 0.00 218.08 331 669
9 0.00 0.00 218.24 329 254 0.00 0.00 218.2 331 670
10 0.00 0.00 218.24 327 255 0.00 0.00 218.28 331 670
11 0.00 0.00 218.2 326 255 0.00 218.36 330 673
12 0.00 0.00 218.12 327 255 0.00 0.00 218.48 331 672
13 0.00 0.00 218.08 327 255 0.00 0.00 218.56 331 677
14 0.00 0.00 218.04 326 255 0.00 0.00 218.68 330 676
15 0.00 0.00 218.04 328 255 0.00 0.00 218.76 331 676
16 0.00 0.00 218 331 255 0.00 0.00 218.84 330 677
17 0.00 0.00 217.96 332 256 0.00 0.00 218.96 331 669
18 0.00 0.00 217.92 330 257 0.00 0.00 219.04 330 828
19 0.00 0.00 217.92 331 257 0.00 0.00 219.16 331 827
20 0.00 0.00 217.84 332 256 0.00 0.00 219.32 333 829
21 0.00 0.00 217.8 331 260 0.00 0.00 219.48 331 831
22 0.00 0.00 217.76 331 256 0.00 0.00 219.6 330 833
23 0.00 0.00 217.76 330 256 0.00 0.00 219.76 330 835
24 0.00 0.00 217.72 330 256 0.00 -- 219.92 331 837
25 0.00 0.00 217.68 331 256 0.00 0.00 220.08 331 840
26 0.00 . 0.00 217.64 331 256 0.00 0.00 220.2 330 844
27 0.00 0.00 217.6 331 244 0.43 0.37 220.36 330 849
28 0.00 0.00 217.56 330 243 0.00 0.00 220.52 330 344
29 0.00 0.00 217.52 331 243 0.00 0.00 220.52 330 344

330 246
343
352

678.03
20676.00

327
333

330.48
9918.00

0.00 220.52
0.00 220.520.00

0.43

0.00

". __ , •• 't220.20
6606.00

330.50
9915.00

0.00 0.00 217.4830

Average

31
Monthly

Total

Dala Sources:
Pardee Rainfall: Califomia Department of Waler Resources Online @

htlp:JIcdec.waler.ca.govl [htlp:l/cdec.waler.ca.gov/cgi-progslqueryDaily?s=par&d=loday)
New Hogan Rainfall: Calilomia Department of Waler Resources Online @

htlp:l/cdec.water.ca.govl [htlp:l/cdec.water.ca.gov/cgi-progslqueryDaily?NHG)
Camanche Elevations, Outflow, & Inflow: Califomia Department 01 Water resources Online @

- - - - - - - - - - - -
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TableS

Rainfall and Reservoir Data
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Nov-99 Dec-99
Pardee New Hogan Camanche Camanche Camanche Pardee New Hogan Camanche Camanche Camanche

Rainfall Rainfall Elevation In Outflow (efs) Inflow (efs) Rainfall Rainfall Elevation (ft Outflow (efs) Inflow (efs)
Day (inches) (inches) above sea /8V8/) (inches) (inches) aboVe sea level)

1 0.00 0.00 220.52 330 349 0.00 0.01 221.52 330 795
2 0.00 0.00 220.52 330 348 0.03 0.00 221.6 330 796
3 0.00 0.00 220.52 331 357 0.00 0.00 221.72 330 798
4 0.00 -- 220.52 330 393 0.00 0.00 221.72 330 487
5 0.00 0.00 220.52 331 361 0.00 0.00 221.76 330 486
6 0.00 0.00 220.56 329 342 0.00 0.00 221.8 331 486
7 1.05 1.13 220.56 332 341 0.00 0.00 221.8 330 486
8 0.23 0.18 220.6 330 429 0.00 0.00 221.84 330 486
9 0.00 0.00 220.64 330 429 0.07 0.14 221.88 330 486
10 0.00 0.00 220.68 331 429 0.00 0.00 221.88 331 486
11 0.00 0.00 220.68 331 429 0.00 0.00 221.92 331 487
12 0.00 0.00 220.72 331 429 0.04 0.00 221.96 330 487
13 0.00 0.00 220.76 330 430 0.00 0.00 221.96 330 487
14 0.07 0.07 220.8 330 430 0.00 0.00 221.96 330 488
15 0.00 0.00 220.8 331 391 0.00 0.00 222 331 489
16 0.70 0.68 220.8 333 484 0.00 0.00 222.04 331 387
17 0.00 0.00 220.88 329 484 0.00 0.00 222 331 387
18 0.00 0.00 220.88 333 484 0.00 0.00 222.04 330 357
19 0.57 0.58 220.92 329 484 0.00 0.00 221.92 330 2
20 0.05 0.06 220.96 331 484 0.00 0.00 221.8 330 2
21 0.00 0.00 221 332 484 0.00 0.00 221.72 332 2
22 0.00 0.00 221 330 484 0.00 0.00 221.64 331 2
23 0.00 0.00 221.04 330 484 0.00 0.00 221.52 331 2
24 0.00 0.00 221.08 328 484 0.00 0.00 221.4 330 3
25 0.00 0.00 221.08 332 484 0.00 0.00 221.32 330 3
26 0.00 0.00 221.12 331 484 0.00 0.00 221.2 331 5
27 0.00 0.00 221.16 330 484 0.00 0.00 221.12 330 5
28 0.00 0.00 221.16 330 484 0.00 0.00 221.04 330 5
29 0.50 0.52 221.2 330 683 0.00 0.00 220.92 329 5
30 0.21 0.23 221.28 332 794 0.00 0.00 _.- 330 5
31 n¥~~'!','"::;JJ!f-;!J.i:;~~ 0.00 330 5

Monthly ,~,." ... 3.45' . ~:,;:: 0·7 ,;;Total 3.38 13656.00 0.14 . 9910.00 9402.00
Average W;J~~~1~';'~f~~ 455.20 i~~,'';,~~

...•..... ,"T .. 330.32 303.45~." ."....,~. 220.83 330.57 . ..:::.:'".~.~:~ 221.69
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Table 5
Rainfall and Reservoir Data

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

Jan-QO Feb-OO
Pardee New Hogan Camanche Camanche Camanche Pardee New Hogan Camanche Camanche Camanche
Rainfall Rainfall Elevation In Outflow (cfs) Inflow (cfs) Rainfall Rainfall Elevation In Outflow (cfs) Inflow (cfs)

Day (inches) (inches) _ ...al....11 (inches) (inches) _soalatml)

1 0.00 0.00 220.6 330 5 0.00 0.00 220.20 998 1407
2 0.00 0.00 220.52 330 5 0.00 0.00 220.28 981 1414
3 0.00 0.00 220.4 330 5 0.50 0.78 220.48 999 1411
4 0.00 0.00 220.28 330 5 0.01 0.01 220.56 1002 1400
5 0.00 0.00 220.2 330 5 0.00 0.00 220.64 1004 1401
6 0.00 0.00 220.08 331 5 0.00 0.00 220.52 1003 691
~ 0.00 0.00 2·~ ~~ 331 5 0.00 0.00 220.44 1002 683, I tl.:ro
8 0.00 0.00 219.88 330 5 0.00 0.00 220.36 1003 684
9 0.00 0.00 219.76 330 5 0.10 0.13 220.28 1002 685
10 0.00 0.00 219.68 330 5 0.43 0.46 220.08 1002 227
11 0.42 0.44 219.6 330 5 1.37 1.56 220.00 1003 228
12 0.00 0.00 219.48 330 5 0.77 0.82 219.88 1004 233
13 0.00 0.00 219.4 330 5 0.60 1.02 220.24 1003 1485
14 0.15 0.13 219.28 330 5 0.62 0.08 220.48 1004 1334
15 0.52 0.51 219.24 330 5 0.16 0.11 220.48 1496 1340
16 0.03 0.02 219.16 331 5 0.30 0.26 220.28 2000 1333
17 1.09 - 219.04 331 5 0.00 0.00 220.12 2000 1330
18 0.00 0.16 219.04 331 5 0.00 0.00 219.92 1994 1335
19 0.31 0.22 218.96 331 5 --- 0.00 219.68 2002 1338
20 0.15 0.14 218.84 332 5 0.46 0.58 219.52 2000 1336
21 0.05 0.02 218.72 330 5 0.00 0.00 219.36 2002 1322
22 0.11 0.00 218.64 330 5 1.50 1.55 219.32 2000 1337
23 1.45 1.60 218.68 329 5 0.00 0.00 219.24 2002 1336
24 1.54 2.00 218.76 331 5 0.00 0.00 219.08 2001 1332
25 0.00 0.12 218.92 331 655 0.00 0.00 218.88 2001 1332
26 0.00 0.00 219.12 330 955 1.06 1.07 218.68 2000 1335
27 0.00 0.00 219.28 330 951 0.25 0.55 218.64 1989 1335
28 0.00 0.00 219.52 476 1351 0.21 0.11 -- 2004 2056
29 0.00 0.00 219.72 600 1395 0.11 0.16 219.00 2002 2810
30 0.36 0.44 219.92 601 1403 -_. --- -- -- --
31 0.00 0.00 220.08 795 1405 ... -- --- -- --

Monthly ~ji,: .,j,~t.~ .~;~ if~:s~~ETotal 6.18 5.80 ,~~ 11391.00 8235.00 8.45 9.25 43503.00 35490.00
Average ;~_,f:·;.~, ,::"'i. ~,;;,.;;:.r~ .~:.: ~;':~Y: . -?, __,~;_'~,f.: 212.41 341.81 213.10 :>~~;:<~., '-, f··, . ~ --:'4 _ . 219.88 1500.10 1223.79.'t. o.

- A~~ORUO
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Table 5

Rainfall and Reservoir Data
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Mar-OO Apr-oO
Pardee New Hogan Camanche Camanche Camanche Pardee New Hogan Camanche Camanche Camanche
Rainfall Rainfall Elevation In Inflow Outflow (efs) Rainfall Rainfall Elevation In Inflow Outflow

Day (inches) (inches) abov8 S8a /8V8I) (efs) (inches) (inches) abov8 S8a /8ve/) (efs) (cfs)

1 0.00 0.00 218.84 936 2217 a a 215.76 1360 806
2 0.08 0.05 218.52 1323 2406 0 0 215.8 1037 806
3 0.00 0.00 218.24 1466 2404 0 0 215.88 1017 756
4 0.56 0.41 218.04 1656 2401 0 0 215.96 1019 637
5 0.19 0.28 217.76 1416 2402 0 0 216.08 1022 595
6 0.00 0.00 217.44 1329 2402 0 a 216.12 670 599
7 0.25 0.26 217.16 1327 2401 0 0 216.12 666 606
8 0.28 0.25 216.84 1325 2399 0 0 216.12 666 610
9 0.25 0.03 216.52 1326 2400 0 0 216.04 428 605
10 0.00 0.00 216.20 1325 2291 0 0 215.96 431 606
11 0.00 -- 215.96 1326 2094 0 0 215.92 406 604
12 0.00 0.00 215.80 1328 1890 0 0.16 215.84 420 603
13 0.00 0.00 215.68 1330 1695 0.21 0.03 215.84 420 544
14 0.00 0.00 215.60 1331 1603 0 0 215.8 419 446
15 0.00 0.00 215.48 1334 1603 0 0 215.8 418 403
16 0.00 0.00 215.40 1334 1602 0.33 0.41 215.76 423 404
17 0.00 0.00 215.28 1335 1601 1.12 1.25 215.88 401 403
18 0.00 0.00 215.20 1335 1602 0 0 215.88 422 397
19 0.00 0.00 215.12 1337 1604 0 a 215.84 423 411
20 0.00 0.00 215.00 1338 1598 0 - 216 881 418
21 0.00 0.00 214.92 1340 1491 0 0 216.12 879 405
22 0.00 0.00 214.96 1344 1298 0.01 0 216.28 8n 403
23 0.00 --- 214.96 1343 1204 0 0 216.44 986 403
24 0.00 0.00 --- 1345 1204 0 a 216.6 1008 404
25 0.00 0.00 215.04 1346 1200 0 0 216.76 1011 411
26 0.00 -- 215.08 1348 1198 0 0 216.96 1008 413
27 0.00 -- 215.08 1355 1197 0 -- 217.08 1012 397
28 0.00 0.00 215.16 1354 1085 0 0 - 1011 401
29 0.00 0.00 215.28 . 1315 881 0 0 217.36 661 403
30 0.00 0.00 215.44 1355 808 0 0 217.32 425 445
31

000 OOO~
1360 806

Monthly
Total 1.61 1.28 41562.00 52987.00 1.67 1.85 21827.00 15344.00

Average ~~·'''S.;b"!Z<H 208.87 1296.84 1683.26 !l~.Jm'iltt1~:";~;l,.!iJ;.'~Jll 216.18 727.57 511.47

FINAL EFFECTIVENESS MONITORING REPORT
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Table 5
Rainfall and Reservoir Data

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

May-oO June-QO
Pardee New Hogan Camanche Camanche Camanche Pardee New Hogan Camanche Camanche Camanche
Rainfall Rainfall Elevation In Inflow Outflow (cfs) Rainfall Rainfall Elevation (n Inflow Outflow (efs)

Day (inches) (inches) above sea level) (efs) (inches) (inches) above sea level) (efs)

1 0 0 217.24 425 590 0 0 225 1322 748
2 0 0 217.16 425 651 0 -- 225.16 1316 747
3 0 0 217.04 318 659 -- -- 225.28 1312 756
4 0 0 216.84 10 663 0 0 225.4 1261 750
5 0 0 216.6 4 650 0 - 225.52 1254 755
6 0.35 0.34 216.4 3 653 .- -- 225.64 1299 754
7 v.a 0.73 216.24 11 653 .- .- -- 1320 748
8 0.8 0.06 216.28 834 653 .- _. 225.92 1313 753
9 0 0 216.44 1205 654 ., -- 226.04 1276 752

10 0 0 216.56 1081 653 .- .. 226.16 1258 752
11 0 0 216.6 914 653 .- -- 226.28 1257 753
12 0 0 216.68 912 650 .- -- 226.4 1261 748
13 - 0 216.72 913 649 .- -- 226.52 1247 747
14 0.1 0.17 216.8 912 650 ., .- 226.64 1236 751
15 0.1 1.02 216.92 915 647 .- -- 226.76 1244 747
16 0.1 0.04 217.08 1304 649 .. -- 226.88 1256 756
17 - 0 217.28 1319 651 ., -- 226.92 1019 755
18 - - 217.48 .- - .- - 226.96 1007 756
19 - 0 217.64 1325 679 .- -- 227 1003 758
20 - 0 217.96 1731 705 - .- 227.04 1003 749
21 - - 218.54 2584 698 .- -- 227.08 1009 753
22 .. - 219.32 3328 700 - -- 227.04 698 759
23 - .. 220.04 3199 710 ., -. 227 691 753
24 - - 220.44 2079 719 - -- 226.92 654 753
25 - - 221.36 3820 725 - - 226.88 653 751
26 0 - 222.28 3995 741 .- - 226.84 630 753
27 0 .. 222.84 2870 753 - -- 226.8 699 756
28 0 - 223.4 2704 751 -- -- 226.64 356 755
29 0 0 224.16 3469 748 ., - 226.52 339 759
30 0 0 224.68 2692 738 .- .. 226.36 339 754
31 0 - 224.88 1563 754

(~~
Monthly ·:":.-:~}EF~tj,Total 2.25 2.36 46864.00 20449.00 0.00 0.00 30532.00 22581.00
Average :-<f ":-:~'" ,"«~' ",~".:; " ;··_,·'~i~'~'>i- 211.45 1510.03 656.50 4>.:!;t;- "_~.::«:[:-;: -; , # • -. - ~

1017.73 752.70V:"'_ "." :~>-' '~~,.J.~. "-',...:..:: 218.85

- - - - ..... - -
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Table 5

Rainfall and Reservoir Data
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

July-oO Aug-oO
Pardee New Hogan Camanche Camanche Camanche Pardee New Hogan Camanche Camanche Camanche
Rainfall Rainfall Elevation (n Inflow Outflow (cfs) Rainfall Rainfall Elevation (n Inflow Outflow (cfs)

Day (inches) (inches) abov8 563/"""/) (efs) (inches) (inches) above sea level) (efs)

1 - - 226.2 270 753 .. .. 222.4 456 401
2 - - 226.04 267 702 .- -. 222.4 497 396
3 - - 225.88 256 649 .. .. 222.4 442 402
4 .. - 225.76 265 644 .. - 222.4 533 397
5 - - 225.64 348 651 - .. 222.28 4 397
6 .. .. 225.56 365 651 .. .. 222.12 4 404
7 - - 225.44 360 647 .. .. 222.04 197 396
8 - - 225.28 246 652 .. .. 222 313 403
9 - - 225.2 238 653 .. .. 221.96 313 403
10 - - 225.12 493 654 .. .. 221.92 314 404
11 .. - 225.12 642 645 .. .. 221.92 410 402
12 - - 225.08 640 649 .. - 221.8 4 402
13 - - 225.04 645 651 .. .. 221.64 4 398
14 .. - 225.04 641 651 .. .. 221.56 197 402
15 - - 224.84 31 651 ., .. 221.52 308 402
16 .. .. 224.6 17 650 .. .. 221.48 312 406
17 - .. 224.4 8 618 .. .. 221.44 314 404
18 .. - 224.2 8 611 .- .. 221.4 300 396
19 .. .. 224.04 8 607 .. .. 221.24 4 400
20 .. .. 223.84 7 601 .. .. 221.12 4 397
21 - - 223.64 7 612 .. .. 220.96 8 409
22 .. - 223.44 8 602 .. .. 220.84 8 406
23 .. .. 223.24 7 610 .. .. 220.76 210 400
24 - - 223.08 194 603 .. .. 220.72 317 386
25 - - 223 349 601 .. .. 220.68 299 370
26 - - 222.92 362 547 .. .. 220.56 8 372
27 .. - 222.84 357 500 .. .. 220.44 8 380
28 .. .. .222.8 328 505 .. .. 220.28 8 369
29 .. .. 222.64 6 502 .. .. 220.16 8 370
30 - - 222.48 7 510 .. - 220.08 228 371
31 ..

-.0.•
209 463 .. - r=220] 317 345

Monthly
Total 0.00 7589.00 19045.00 0.00 0.00.: d 6349.00 12190.00

Average ,
~~~~... 224.35 244.81 614.35 ~7;':~~11~tili~'\o:"-',r,&i ""s~ 221 37 204.81 393.23,",'~i'f~. <"'1-'1' •
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Table 6
Receiving Water Depth Profiles for Temperature, pH, and Electrical Conductivity

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

Camanche Pardee CAMA PENN20
Outflow to

Sample Elevation (/eet Outflow Camanche( DepUt Temp. EC DepUt Temp. EC
Date above sea level) (cts) cfs) (Iee/) (deg.C) pH (umhostcm) (Iee/) (deg.C) pH (Umhos/cm)

15-Sep-99 218.04 328 -675 10 24.8 7.8 . 44 11 25.2 8.1 44
20 22 7.8 38 22 22.3 7.8 39
30 18.2 7.3 30 33 18.4 7.4 33

13-0ct-99 218.56 331 1038 12 21.7 7.0 40 12 21.9 7.5 40
23 16.8 7.0 30 23 ~. .., 38CoO

35 15.7 6.8 27 35 16.8 7.1 29
17·Nov·99 220.88 329 695 10 17.0 7.0 37 12 17.2 7.1 37

20 16.5 7.0 35 25 17.3 7.1 37
30 15.2 7.0 30 37 15.9 7 32

OB-Dec-99 221.80 330 494 13.1 12.8 7.3 32 13.1 13.4 7.3 34
23 12.6 7.2 31 23.0 13.3 7.3 35

32.8 12.5 7.2 30 32.8 13.0 7.3 31

19-Jan-OO 219.00 330 0 12.9 11.0 7.2 34 13.2 11.0 7.4 33
23.1 10.8 7.1 37 23.1 10.9 7.4 34
33.3 10.8 7.1 46 33.0 10.8 7.4 35

18-Feb-OO 220.40 2000 1332 10 9.4 7.3 44 13.0 10.6 7.3 48
20 9.4 7.3 45 26.0 9.6 7.2 53
30 9.4 7.2 44 37.0 9.4 7.2 48

OB-Mar-OO 217.00 2392 1323 9 11.2 7.2 46 11.0 10.9 7.2 43
18 11.8 7.2 46 22.0 9.1 7.1 46
27 11.2 7.2 46 33.0 8.9 7.1 46

12-Apr-oO 215.90 602 421 9.9 18.9 7.5 41 9.9 18.9 7.7 40
19.5 12.1 7.3 45 20.1 14.4 7.4 46
30 11.3 7.2 45 30.0 12.0 7.1 45

lo-May-OO 216.50 654 1121 9.9 20.2 7.7 40 9.9 20.4 7.7 40
19.8 10.9 7.1 42 19.8 19.5 7.6 40
29.7 10.9 7.0 44 30.0 12.5 7.1 43

14-Jun-OO 226.60 744 1161 10.2 23.8 7.6 41 9.9 23.7 7.5 41
19.8 15.4 7.1 37 19.8 16.4 7.2 37
29.7 14.0 7.0 38 29.7 14.2 7.0 37

12-Ju1-00 225.20 646 536 9.6 26.8 7.7 42 9.9 26.7 7.7 42
19.8 19.5 7.1 34 19.8 21.4 7.3 37
29.7 16.3 6,9 32 29.7 16.9 7.0 32

09·Aug-00 222 400 310 9,9 27.4 7.9 39 9.7 27.8 8.0 38
19.8 23.2 7.3 33 19.6 24.1 7.5 35
29.6 18.0 7,0 28 29.6 19.5 7.1 30

Source. EBMUD hydrolab reports (Appendix A)
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15-Sep:-99 13-oct-99 17-Nov-99 08-Dec-99 19-Jan-oO· 16-Feb-OO 08-Mar-oO 12-Apr-oO 1o-May-oO l<h.!un-oO 12-Jul-QO OgcAug-GO

CAMA CAMA CAMA CAMA CAMA
Analyte Unit CAMA PENN20 CAMA PENN20 CAMA PENN20 CAMA PENN20 CAMA PENN20 CAMA PENN20 CAMA PENN20 CAMA Dup. PENN20 CAMA Dup. PENN20 CAMA Dup. PENN20 CAMA Dup. PENN20 CAMA Dup. PENN20

Alkalinity: Total as CaC03 mgIL 12 17 15 16 16 20 23 16 20 17 20 19 20 19 18 18 18 18 18 17 19 18 18 20 20 24 18 19 18

Hardness: Total mQ/L 14 11 12 12 12 16 12 10 25 16 18 18 18 17 17 17 15 16 15 15 16 16 16 15 15 18 15 15 15

Total Dissolved Solids (TDS) mQ/L 36 36 27 32 29 34 690 37 54 40 50 50 41 37 45 45 35 52 53 41 34 35 38 43 37 36 22 26 32

Total Susoended Solids (TSS\ moIL U2 U2 U2 U2 2 U2 U2.4 U2.4 U2.4 U 2.4 4.7 4.3 2.3 2.3 U2.0 U2.0 U2.0 U 2.4 U 2.4 U 2.4 U 2.0 lJ 1.7 3 2 U 2.0 2 2.3 U 1.2 U2.0

Chloride mQIL 1.2 1.3 1 1.2 1.1 1.2 300 1.2 2.3 1.8 1.6 1.7 1.5 1.5 1.6 1.6 1.6 1.5 1.5 1.4 1.5 1.5 1.6 1.4 1.4 1.4 1.5 1.4 1.5

Orthosphosphate as P moIL UO.006 U 0.006 0.007 0.008 0.015 0.016 0.006 0.006 0.01 0.01 0.033 0.029 0.017 0.012 0.012 0.013 0.012 0.01 0.011 0.011 0.009 0.009 0.009 0.009 0.007 0.008 U 0.006 UO.006 UO.006

Aluminum uolL 14.2 14.6 Ul0.4 U 10.4 Ul0.4 Ul0.4 Ul0.4 Ul0A Ul0.4 Ul0A 144 96.6 81.8 90.6 38.2 40 41.7 21.8 18.5 31.6 140 40 34.8 B23A B 18.7 B35.3 11.7 14.6 6.28

Calcium uQ/L 3790 3800 3380 3570 3430 3470 3170 3310 4550 4110 4910 4900 84760 B4520 4060 4060 4080 4140 4090 4000 4060 4030 4080 B3570 B3620 3650 3830 3880 3760

Coooer uQ/L U2.08 U2.08 U2.08 U2.08 U 2.08 U2.08 U 2.08 U 2.08 U2.08 U2.08 U 3.12 3.54 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U 3.12 U3.12 U 3.12 U 3.12 U 3.12 B3.13 U3.12

Maonesium uQ/L 81280 B 1280 1080 1150 81110 81150 B920 B 1030 82040 B 1710 1640 1720 1640 1600 1400 1410 1420 1420 1400 1390 B 1340 81320 B 1360 1200 1210 1230 . 1370 1330 1340

Potassium uall. 736 734 587 640 661 655 700 575 894· 795 785 765 687 688 679 684 708 680 675 700 723 724 763 663 675 665 809 756 796

Sodium ua/l 2140 2130 1680 1810 1880 1950 217000 lnO 2820 2350 2360 2380 2270 2240 2130 2150 2180 2190 2160 2170 2170 2160 2220 1980 2000 2000 2330 2160 2320

Zinc uQ/L 3 2.44 0.852 2.12 U 0.832 31.9 4.85 3.74 6.6 20.7 2.34 9.61 U2.08 3.06 9.29 5.22 4.57 2.55 3.64 4.32 5.57 U2.08 2.87 U2.08 U 2.08 82.29 5.14 2.9 2.14

Cadmium uQ/L UO.4 UO.4 UOA UOA UO.4 UO.4 UO.4 UOA U 0.4 U 0.4 UO.4 UOA UO.4 UO.4 U 004 . U 0.4 U 004 UO.4 U 0.4 U 0.4 UO.4 l"O.4 U 0.4 UO.4 U 0.4 UO.4 U 0.4 UO.4 UO.4O
,

Manoanese uQ/L . 0.384 0.324 UO.2 UO.2 UO.2 UO.2 UO.2 UO.2 .UO.2 4.73 1.41 7.51 3.4 3.92 2.44 2.2 2.75 2.31 0.3 0.996 0.446 0.591 0.361 UO.20 U 0.20 UO.20 UO.2 U 0.2 UO.20

Lead uQ/L UO.3 UO.3 UO.3 UO.3 UO.3 UO.3 0.7 0.6 UO.3 UO.3 UO.3 U 0.3 UO.3 0.7 UO.30 UO.3 . U 0.30 .UO.30 UO.3 UO.30 U 0.30 UO.3O UO.30 UO.30 U 0.30 UO.30 U 0.30 U 0.30 UO.30

Nickel uQ/L U2 U2 U2 U2. U5 U5 US US US U5 US US US US U 5.0 U 5.0 U 5.0 U 5.0 U5.0 U5.0 U5.0 .V5.0 U5.0 U 5.0 U5.0 U5.0 U5.0 U5.0 U5.0

Nitrate as N mQ/L 0.005 U 0.003 0.03 0.02 0.005 0.007 U 0.003 0.003 0.014 0.075 0.062 0.058 .0.041 0.03 0.019 0.017 0.013 0.025 0.024 0.02 0.006 U 0.('059 U 0.0059 U 0.0059 U 0.0059 0.006 0.007 0.006 UO.OO59

Sulfate mail 1.6 1.7 1.3 1.5 1.2 1.4 1.3 1.4 2.7 3.6 2.1 3.2 2.1 2.4 2 2 2 1.9 1.9 2 1.8 1.8 1.8 1.7 1.7 1.8 1.8 1.8 1.8

pH (fieldl pH 7.63 7.8 6.93 7.27 7 7.09 7.2 7.3 7.1 7.2 7.3 7.2 7.2 7.1 7.3 NA 7.4 7.3 NA 7.5 7.2 NA 7.2 7.2 NA 7.3 7.4 NA 7.5

Electrical Conductivitv (fieldl umhoslcm 37.33 38.67 32.33 35.67 34 35.33 31 33 66 46 44 50 46 45 43.7 NA 43.7 42 NA 41 39 NA 38 36 NA 37 33 NA 34

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~

U =AnaJyte not detected, value shown is detection limit

B =Analyte detected in method blank

FINAl EF~ECTlVENESS MONITORING REPORT
SEPTEMBER 2000

Table 7
Receiving Water laboratory Analysis

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

Notes

Samples are composites from depths of about 10', 20', and 30', unless otherwise noted.

a = Sample depth for Penn20 is 44' and for CAMA is 35'
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Table 8
Surface Water Laboratory Analysis Summary

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

SAMPLING SAMPLE FIELD PARAMETER READINGS DISSOLVED METALS CATION/ANION PARAMETERS GENERAL CHEMISTRY
LOCATION DATE FLOW pH I E.C. TEMP TURB AI Cd Cu Ni Pb Zn Na K Mg Ca SULFATE HARDNESS TDS TSS

gpm (umhoslcm (oC) NTU (ugIL) (uglL) (uglL) (ugtL) (ugtL) (uglL) (uglL) (uglL) (ugIL) (ugIL) (mgll) (mgIL) (mgIL) (mgtl)
PRSW-1 11/08/1999 4 7.2 190 16 118 87.1 U 0.832 30.3 U5.2 U9.36 R20.3 11300 2520 R 9210 R 10300 35 67 230 54
PRSW-1 12/20/1999 <1 8 237 6.5 3.6 15.3 U 0.832 11.5 U5.2 10 14 12400 2500 89890 19300 29 86 150 U 2.4
PRSW-1 01/24/2000 159 7.2 850 13.2 73 425 U8.32 42.9 U52 U93.6 305 6000 1350 83700 5280 10 33 140 11

PRSW-1 (0) 01/24/2000 NA NA NA NA NA 1230 U 8.32 67.6 77.3 U93.6 510 6640 1690 84300 9440 11 30 140 12
PRSW-1 02/23/2000 650 6.6 45 13.8 74.5 2800 U 0.728 21.7 7.69 U5.2 17.2 3380 1020 2580 2930 3.2 18 140 7.4
PRSW-1 03/20/2000 44 6.4 87 17 22.7 1750 U 0.728 29 84.43 7.22 15.3 6260 759 5080 5180 3.6 33 100 U2.0
PRSW-1 04/17/2000 200 6.5 83 13.1 114 151 U 0.728 20.4 3.42 5.92 810.5 5480 2550 4190 4470 4.6 75 120 34
PRSW-1 05/15/2000 8 6.7 142 16.5 2.4 48.2 U 0.728 11.5 U2.08 U5.2 8.27 10300 867 8740 8610 5.4 58 120 U2.4
PRSW-1 06/19/2000 1 6.5 222 23.9 1.2 845.6 U 0.728 9.54 6.32 6.91 13 15200 1280 11900 13000 1.7 84 170 U 3.0
PRSW-1 07/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-1 08/22/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF

PRSW-2 11/08/1999 4 6.6 4300 18.6 13.8 29.5 233 998 254 " 36.7 R 43500 87600 17800 R 279000 R 426000 2900 2900 4800 29
PRSW-2 12/20/1999 1.6 7.3 4800 7 6.8 U10.4 572 453 464 37.6 129000 76800 9700 8 >60000 576000 3500 110 5200 12
PRSW-2 01/24/2000 238 6.4 780 13.2 271 45.8 24.9 208 24.7 11.3 3790 9560 3720 840000 73200 . 360 370 600 270
PRSW-2 02/23/2000 650 6.1 387 14.5 214 334 6.42 271 6.18 6.65 1760 7390 2160 17000 37200 190 180 310 200
PRSW-2 03/20/2000 45 5.3 1500 18.7 104 2360 69.1 3120 861.8 ' 24.2 13000 21400 4170 79100 178000 ! 1000 900 1400 84

PRSW-2 (D) 03/20/2000 NA NA NA NA NA 2190 68.9 3130 861.0 25.3 13000 21400 4180 78900 178000 1100 1200 1400 100
PRSW-2 04/17/2000 300 6.2 624 14.3 98 61.6 13.4 145 14.9 14.5 82300 10700 2890 31700 60300 200 28 470 84
PRSW-2 05/15/2000 32 3.7 2422 16.9 189 23000 125 5420 108 28.1 23800 30700 6730 121000 292000 1800 1400 2500 140
PRSW-2 06/19/2000 16 6.5 3865 21.6 220 8120 176 13.8 . 150 30 26200 51000 9680 > 60000 >400000 2600 2800 4300 63

PRSW-2(O) 06/19/2000 NA NA NA NA NA B 116 177 8.76 150 32.1 26300 52300 9950 205000 > 400000 37 2800 4200 58
PRSW-2 07/1712000 4 7.1 3790 27.5 175 290 180 8.66 185 67.1 30400 51900 9790 8232000 > 400000 2800 2900 4200 56
PRSW-2 08/22/2000 2.6 6.7 3933 24.5 188 356 149 U 15.6 166 73.3 33200 52100 9450 260000 642000 2700 3200 4400 47

PRSW-3 11/08/1999 0 NF NF NF NF NF NF NF NF NF NF NF· NF NF NF NF NF NF NF
PRSW-3 12/20/1999 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-3 01/24/2000 * 5 235 13 15 513 U 8.32 148 U52 U93.6 150 2970 754 81640 3110 1.5 24 130 6.5
PRSW-3 02/23/2000 135 6.3 49 12.5 44.1 275 U 0.728 44.3 U2.08 U5.2 31.4 1830 727 2190 2840 2 17 140 4.2
PRSW-3 03/20/2000 0 NF NF NF NF NF NF NF NF NF NF NF . NF NF NF NF NF NF NF
PRSW-3 04/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-3 05/15/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-3 06/19/2000 0 NF NF NF NF NF NF NF NF NF - NF NF NF NF NF NF NF NF NF
PRSW·3 07/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW·3 08/22/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
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TableS

Surface Water Laboratory Analysis Summary
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

SAMPLING SAMPLE FIELD PARAMETER READINGS DISSOLVED METALS CATION/ANION PARAMETERS GENERAL CHEMISTRY
LOCATION DATE FLOW pH I E.C. TEMP TURB AI Cd Cu Ni Pb Zn Na K Mg Ca SULFATE HARDNESS TDS TSS

gpm (umhos/cm (oC) NTU (uglL) (uglL) (uglL) (UglL) (uglL) (ugIL) (ugtL) (ugIL) (ugtL) (uglL) (mgtl) (mgIL) (mgtL) (mgll)

PRSW-4 11/08/1999 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-4 12120/1999 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-4 01/24/2000 ** 6.2 35 12.7 38 1470 2.3 173 12.2 . U9.36 435 7450 1280 B 12800 9610 100 230 180 16
PRSW-4 02123/2000 85 3.5 342 13.3 58.4 202 U 0.728 33.3 U2.08 U5.2 92.1 3300 330 2700 2520 8.6 76 160 3.4
PRSW-4 03/20/2000 2 6.4 59 15.5 54.5 3990 U0.728 39.5 B 5.18 U5.2 108 3880 335 3180 2730 12 19 140 U3.0
PRSW-4 04/17/2000 5 5.6 159 13.3 15.6 256 1.53 138 10.1 U5.2 B 319 4010 771 9260 8310 50 120 160 16
PRSW-4 05/15/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-4 06/19/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-4 07/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-4 08/2212000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF

PRSW-5 11/08/1999 2 6 3020 17.5 38.3 147 109 3010 59.3 25.8 R 16800 179000 31000 R 156000 R 224000 1500 1600 2800 47
PRSW-5 12120/1999 Trickle 6 6100 8.4 17.7 1500 90.5 7400 43.9 33 17000 342000 27100 B >60000 324000 2900 210 4800 16
PRSW-5 01/24/2000 53 6.8 1186 14.4 24 119 29.1 702 60.9 U 93.6 4980 31000 8360 B 64000 101000 560 720 970 22
PRSW-5 02123/2000 225 6.5 299 14.5 58.5 216 10.1 306 U2.08 8.36 1530 9550 1740 17900 24900 120 130 300 16
PRSW-5 03/20/2000 5 6.3 612 18.5 31 66.2 71.9 675 B 18.8 17.8 9770 13600 1200 37300 45200 320 290 490 46
PRSW-5 04/17/2000 75 6.5 962 12.8 58 102 37.1 370 18.4 15.4 85460 24700 4680 49000 93900 360 480 810 54
PRSW-5 05115/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-5 06/19/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-5 07/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-5 08/2212000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF

PRSW-6 11/08/1999 2 6.7 3880 18.5 34.4 15.4 112 606 148 32.9 R 22800 102000 21900 R229000 R 402000 2400 2800 4000 38
PRSW-6 12120/1999 1.7 7.3 4786 6.2 26 U10.4 504 733 409 41 116000 77900 9360 B>60000 > 400000 3400 250 5300 8.4

PRSW-6 (D) 12120/1999 NA NA NA NA NA U10.4 506 711 409 U40.6 117000 77300 9410 B>60000 558000 3300 120 5300 5.6
PRSW-6 01/24/2000 353 6.6 1009 13.4 192 31.5 27.2 261 24.6 11.9 4240 15900 4950 B 58500 97700 500 560 800 190
PRSW-6 02123/2000 1000 6.2 421 14.6 209 289 7.56 244 5.15 7.84 1880 8160 2150 20600 41000 210 230 340 180
PRSW-6 03/20/2000 54 5.6 1517 18.7 118 1360 63.9 2370 853.8 23.1 11800 22400 3790 84100 171000 1000 1200 1400 79
PRSW-6 04/17/2000 400 6.6 746 13.9 103 74.6 17.4 153 15.4 10.8 82800 14000 3460 38800 73800 250 340 580 100

PRSW-6 (D) 04/17/2000 NA NA NA NA NA 181 18.7 180 20.1 9.37 83050 14000 3650 41100 78300 260 400 600 110
PRSW-6 05/15/2000 40 4 2453 16.9 187 21100 116 4790 100 22 22000 31200 6400 125000 297000 1800 1500 2500 170

PRSW-6 (D) 05/15/2000 NA NA NA NA NA 19600 109 4420 98 24.7 21000 28000 5710 112000 280000 1900 1500 2500 230
PRSW-6 06/19/2000 16 6.8 3850 21.4 175 B 114 162 27.3 141 30.5 25000 54200 9680 > 60000 > 400000

,
2600 2800 4200 45

PRSW-6 07/17/2000 4 7.4 3721 27.5 167 203 167 20.4 178 66.8 28900 48500 8890 8230000 704000 2800 2900 4000 40
PRSW-6 08/2212000 2.6 6.9 3641 24.5 161 334 126 U 15.6 150 52.5 29200 53500 9180 264000 615000 2700 3000 4500 39

PRSW-6 (D) 08/2212000 NA NA NA NA NA 400 135 22.5 153 59.2 30200 55200 9410 272000 632000 2700 3100 .4600 30
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SAMPLING SAMPLE FIELD PARAMETER READINGS DISSOLVED METALS CATION/ANION PARAMETERS GENERAL CHEMISTRY
LOCATION DATE FLOW pH I E.C. TEMP TURB AI Cd Cu Ni Pb Zn Na K Mg Ca SULFATE HARDNESS TDS TSS

gpm (umhos/cm (0C) NTU (uglL) (uglL) (uglL) (UgIL) (ugIL) (uglL) (ugIL) (ugIL) (uglL) (ugtL) (mgtl) (mglL) (mglL) (mgtl)

PRSW-7 11/08/1999 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 12/20/1999 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 01/24/2000 *** 4.5 1726 13.7 9 25500 20 1940 75.2 12.1 . 3410 9620 2340 B >60000 178000 1200 980 1500 4.5
PRSW-7 02/23/2000 10 4.6 952 14.4 9.4 6560 10.1 1040 34 16.4 2110 5920 1830 62000 108000 620 600 880 6.8

PRSW-7 (D) 02/23/2000 NA NA NA NA NA 6720 10 1090 32.9 11.1 2170 6160 1910 64200 112000 470 610 860 5
PRSW-7 03/20/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 04/17/2000 1 4.4 .985 13 17.6 4110 8.23 737 32.4 . 17.4 B 1700 4280 1950 54600 110000 450 520 830 11
PRSW-7 05/15/2000 0 NF - NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 06/19/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 07/17/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF NF
PRSW-7 08/22/2000 0 NF NF NF NF NF NF NF NF NF NF NF NF NF NF . NF NF NF NF

Hinckley 07/17/2000 1 3.5 2494 26.4 1.1 17800 50.4 2620 98.7 45.3 25000 30200 10100 B 73100 346000 1800 1000 2400 14
Hinckley (D) 07/17/2000 NA NA NA NA NA 17800 49.1 2650 91.3 49.5 24400 30500 10200 B 72900 336000 1900 1000 2400 6.5

Hinckley 08/22/2000 1 3.1 2476 27.4 2 18500 34.5 2580 51.6 62.5 18600 30500 9750 67900 243000 1700 2000 2600 8

SEEPS
PRSS-1 01/24/2000 2 6.1 1845 13.7 93 51.1 34.7 1060 56 17.1 6050 26000 12200 B >60000 165000 1100 1100 6700 140

PRSS-2 02/23/2000 50 3.6 2823 17.4 177 14000 13.8 1590 64.7 37.7 13000 46600 15400 82700 347000·
,

2300 700 3300 160

PRSS-3 03/20/2000 3 3.2 2069 20.5 48.5 18800 48.5 5490 B 57.6 41.6 17100 28900 9020 63000 202000 1500 1100 2000 450
PRSS-3 05/15/2000 1 3.3 1585 18.2 1.2 16500 51.3 5000 56.1 30.5 13000 18400 6030 45500 120000 1000 800 1400 4
PRSS-3 06/19/2000 2 2.2 1234 22 8.5 B 18200 53.3 6030 47.3 23.6 9270 14400 5050 37000 50300 610 250 890 U3.0

FINAL EFFECTIVENESS MONITORING REPORT
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NOTES:

NA
NF
R
U
B

(D)
*
**
***

= Not applicable
= Noflow
= Laboratory QNQC spike out of calibration range
= Analyte not detected, value shown is detection limit
= Analyte detected in method blank
= Field duplicate sample
= Water level was 1/2" above weir lip
= Water level was 3/4" above weir lip
= Flow could not be estimated

Table 8

Surface Water Laboratory Analysis Summary
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Hinckley is located on Hinckley Creek below the #4 Adit.
PRSS-1 is located at first drainage above lower road crossing of Hinckley Run.
PRSS-2 is Shaft 4 Adit Seep.
PRSS-3 is located 10 yards above the shaft 4 Seep.
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WELL SAMPLE SAMPLE DEPTH FIELD PARAMETER READINGS DISSOLVED METALS (a) CATION/ANION PARAMETERS GENERAL CHEMISTRY PARAMETERS
10 DATE TYPE TO WATER TEMP pH E.C. TURB AI Cd Cu Ni Pb Zn SULFATE Na K Mg Ca ~HLORIDE TSS TDS HARDNESS ALKALINITY(b) [CARBONATE(b BICARBONATE (b LAB

(feet) (oC) (umhoslcm) NTU (ug/l) (ug/l) (uglL) (uglL) (uglL) (ugIL) (mgJI) (ugIL) (ug/L) (ugIL) (ug/l) (mg/l) (mg/I) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

PRGW-1 04/22/1999 P 8.5 15.2 5.7 146 6.6 -- --- 160 --- -- 860 20 -- -- -- --- --- -- --- --- 66 --- - CHA
PRGW-1 10/20/1999 P 15.51 18.9 5.94 420 33.3 350 U.5 U 50 U 50 U 5 970 48 14000 800 25000 35000 10 23 320 210 180 U 10 180 MCC/GEO
PAGW·1 10/20/1999 S NA NA NA NA NA 18.3 9.5 11.2 20.9 U 9.36 1180 48 B 16600 1080 B26900 B 37100 9.1 180 270 210 160 U 0.1 164 . EBMUD

FR-1 10/20/1999 R NA NA NA NA NA 610 7.8 U 50 U 50 6 960 47 15000 870 24000 36000 10 140 190 206 180 U10 180 MCC/GEO
FA-1 10/20/1999 A,S NA NA NA NA NA 11.5 5.07 14 11 10.6 881 47 B18000 1120 B 27800 B 37800 8.5 340 270 200 160 0.1 164 EBMUD

PAGW·1 01/18/2000 P 12.29 21.9 6.2 697 1.7 U10.4 8.13 39.1 23.4 12.1 1470 190 18400 1430 B 50400 58500 35 6 530 380 120 U 0.1 120 EBMUD
PAGW-1 04/20/2000 P 8.15 16 6 210 19 42.2 3.67 879.0 11.4 U 5.20 B 1130 50 9170 780 13500 16700 8.4 3.2 190 98 61 U 0.10 61 E8MUD
PAGW·l 07/1912000 P 11.86 21.4 5.49 320 17.1 24.6 9.84 110 16.7 9.97 2340 61 13800 1320 B 16700 20800 9.4 10 230 160 83 U 0.10 83 EBMUD

PRGW-2 04/2211999 P 18.82 16.1 5.44 9 372 --- -- 100 -- -- U 100 9.6 -- --- -- -- --- --- --- - 64 --- . - CHA
PAGW-2 10/19/1999 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAGW-2 01/18/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAGW-2 04/20/2000 P 14.41 16 5.1 8.6 120 7100 U 0.728 819.2 10.6 U 5.20 846 6.7 3120 474 2910 2840 3.3 19 450 22 15 U 0.10 15 E8MUD
PAGW-2 07/19/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAGW-3 10/20/1999 P 136 17.6 3.79 ·1560 3.4 45000 41 240 95 22 6200 690 10000 5600 47000 77000 5 10 1500 425 U 10 UlO U 10 MeC/GEO
PAGW-3 10/2011999 S NA NA NA NA NA 36700 36.1 247 83.8 31.8 5740 820 B 11200 6180 850900 B 79000 36 6.7 1200 400 U5 U 0.10 U5 EBMUD
PAGW·3 01/18/2000 P 101.68 21.4 3.06 1420 12.1 50100 35 154 110 47.8 6720 1100 9840 8180 B 73000 86800 33 28 5400 4900 U5 U 0.10 U 0.1 EBMUD
PAGW·3 04/20/2000 P 92.8 19 3 730 3.6 15200 15.8 81150 44.8 22.8 82980 460 3720 3720 18800 58400 5.1 5 620 240 U5 UO.10 U 0.100 EBMUD
PRGW-3 07/19/2000 P 48.5 21.7 2.3 1240 12.6 27000 22.6 428 70.6 22 4510 700 7920 5390 836800 67100 9.4 18 900 320 U5.0 UO.10 U 0.100 EBMUD·

..

PRGW-4 10/19/1999 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PRGW-4 01/18/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAGW-4 04/20/2000 . NA Diy NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PRGW-4 07/19/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRGW-5 04/22/1999 NA Inaccessible NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA i NA NA NA NA NA
PRGW-5 10/19/1999 P 13.82 23.6 8.1 1310 869 (c' (c' (e) (e) (c (c' (e) (e) (el (el . (e (e (c (el (c (e (el (el . NA
PRGW-5 01/18/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PRGW-5 04/20/2000 P 8.86 16 6.9 320 46 41.8 U 0.728 836 3.55 U 5.20 8233 71 6400 2020 7040 66200 1.9 39 310 190 130 0.2 130 E8MUD
PRGW-5 07/19/2000 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRGW-6 04/22/1999 P 49.22 20.2 5.36 2340 14 -- --- 120 - -- 120000 1400 - --- -- -- -- -- - - U5 -- --- CHA
PRGW-6 10/19/1999 P 51.61 19.6 5.25 2360 43.2 1700 270 U 50 82 U5 86000 1225 88000 8200 110000 240000 88 39 2500 1120 U 10 U 10 U 10 MeC/GEO
PRGW-6 10/19/1999 S NA NA NA NA NA 47.6 232 4.73 107 33 65500 1300 8104000 8390 8106000 B238000 94 27 2200 1200 U5 U 0.1 4.5 EBMUD
PRGW-6 01/18/2000 P 52.71 24.5 5.27 1890 49.6 480 182 77.6 210 U 93.6 79900 1400 96800 7290 B 106000 277000 140 88 2300 1100 9 U 0.1 9 EBMUD
PRGW-6 04/20/2000 P 47.08 19 5.4 1900 27 396 227 89.46 120 28.6 894700 1500 61000 4620 105000 226000 86 81 2400 1300 18 U 0.10 18 EBMUD
PRGW-6 07/19/2000 P 50.2 23.9 3 2410 3.7 395 197 55 109 39.5 67100 1400 106000 9490 8107000 253000 86 7.5 2300 , 1200 U5.0 . U 0.10 U 0.100 E8MUD
PAGW-6 07/19/2000 A NA NA NA NA NA 354 193 46.9 108 39.2 66400 1500 103000 9180 8104000 250000 83 6 2300 1200 U5.0 U 0.10 UO.100 EBMUD

PRGW-7 04/2211999 P 14.42 19.1 5.33 4460 200 - - 2300 - 39000 3600 --- _.- --- -- -- -- 67 - --- CHA
PAGW-7 10/19/1999 P 21.45 18.9 5.19 4110 78.6 2400 52 1400 51 U5 33000 3375 48000 3400 600000 430000 45 230 5300 3800 80 U10 80 Mee/GEO
PRGW-7 10/19/1999 S NA NA NA NA NA 53.7 46 1280 67.2 56.8 27300 3400 866000 6130 B 404000 B382000 38 62 5600 4300 72 U 0.1 72 EBMUD
PAGW-7 01/18/2000 P 22.64 22.9 5.88 3440 165.9 186 36.7 1200 87.7 33.6 27400 9600 52000 3850 B 423000 392000 110 64 5200 2000 57 U 0.1 57 EBMUD
PAGW-7 04/20/2000 P 13.71 17 5.6 3700 88 253 35 81140 71 49.5 B 28600 3800 51200 2970 370000 375000 35 460 5300 3500 67 U 0.1 67 E8MUD
PRGW-7 04/20/2000 A NA NA NA NA NA 252 35.4 81180 72.4 50.3 B 28500 3800 51500 3080 370000 373000 33 210 5200 3500 66 U 0.1 66 EBMUD
PAGW-7 07/19/2000 P 20.15 20.3 5.48 4340 6.2 252 41.3 1530 66.7 53.7 27100 3300 54200 2980 8378000 371000 30 8 5100 3400 51 U 0.10 51 EBMUD

PRGW-8 04/2211999 P 12.12 19.7 7.11 686 7 --- -_. 62 --- -- 410 190 --- --- -- --- -- -- --- -- 250 --- - CHR
PAGW-8 10/19/1999 NA Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PRGW-8 01/18/2000 P 7.6 23.1 7.25 2630 18.8 U 10.4 U 0.832 7.33 8.04 23.8 11 1800 280000 2790 8 >60000 243000 100 16 3200 1600 410 0.7 409 EBMUD

PRGW-8 04/2012000 P 9.7 15 6.8 2200 4.7 60.5 U 0.728 86.15 8.79 28.2 825.3 1400 153000 1180 166000 180000 15 9.2 2300 1300 180 U 0.1 180 E8MUD

PAGW-8 07/19/2000 P Dry NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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WELL SAMPLE SAMPLE DEPTH FIELD PARAMETER READINGS DISSOLVED METALS (a) CATION/ANION PARAMETERS GENERAL CHEMISTRY PARAMETERS
10 DATE TYPE TO WATER TEMP pH , E.C. TURB AI Cd Cu Ni Pb Zn SULFATE Na K Mg Ca ~HLORIDE TSS TDS HARDNESS ALKALINITY(b) CARBONATE(b BICARBONATE (b LAB

(feet) (oC) (umhos/cm) NTU (ugIL) (ugIL) (ugIL) (ugIL) (ugIL) (ugIL) (mgll) (ugIL) (ugIL) (ugIL) (ugIL) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

PRGW-9 04/2211999 P 11.65 20.9 5.5 2390 32.1 --- --- 2300 -- --- 48000 1900 -- -- -- -- --- --- --- --- 37 -- -- CHR
PRGW-9 10/19/1999 P 10.08 21.7 5.27 3480 2.9 2100 1300 2300 77 US 62000 2425 130000 4000 380000 340000 55 6 4200 2370 40 U 10 40 MCC/GEO
PRGW-9 10/19/1999 S NA NA NA NA NA 142 1140 2330 76.9 51.9 48000 2600 8144000 3460 8289000 8322000 56 7.3 4100 2700 35 U 0.1 35 E8MUD
PRGW-9 01/18/2000 P 9.8 22.5 6.99 3120 13.6 181 1130 1960 261 122 56200 2900 140000 3130 8380000 358000 100 5 4200 2600 42 U 0.1 42 E8MUD
PRGW-9 04/20/2000 P 12.31 18 5.5 3000 4.6 280 1100 82560 86.3 40.2 858600 3000 129000 2800 276000 310000 59 8.8 4100 2500 29 U 0.10 29 E8MUD
PRGW-9 07119/2000 P 6.39 22.2 4.66 3700 4.6 143 1160 1140 89.5 53.7 51600 2600 142000 3080 8297000 352000 58 3 4100 2600 29 U 0.10 29 E8MUD

PRGW-10 04/2211999 P 9.11 18.7 6.33 3020 100.1 -- -- 150 --- - 15000 2100 - -- --- --- --- --- -- -- 110 -- -- CHR
PRGW-10 10/19/1999 P 5.6 20.7 5.97 43 7 U50 6 U 50 U 50 US 170 3 2400 770 1500 4400 2 5 80 17 20 U 10 20 MCC/GEO
PRGW-10 10/19/1999 S NA NA NA NA NA U 10.4 6.49 9.32 U 5.2 U9.36 181 2.4 82670 894 81590 84600 1.8 2.8 34 15 20 U 0.1 19.5 EBMUD
PRGW-10 0111812000 P 5.81 22.7 7.19 228 5.9 U10.4 9.18 12.5 U 5.2 U9.36 355 25 6430 1060 B4480 7120 2.9 3 75 22 21 U 0.1 21 EBMUD
PRGW-10 04/20/2000 P 8.95 18 6.5 140 13 33.8 11.3 822.1 2.09 U 5.20 8445 48 10800 1130 6730 9970 3.7 10 120 51 21 U.0.10 21 EBMUD
PRGW-10 07/19/2000 NA submerged NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRGW-11 04/2211999 P 6.41 19 3.82 3780 0.4 - -- 37000 --- -- 120000 3000 - - -- --- - - , -- US - -- CHR
PRGW-11 10/19/1999 P 3.15 20.4 5.52 251 16.2 77 U5 U50 U50 US U50 28 4000 760 2600 12000 3 7 120 45 30 U10 30 MCC/GEO
PRGW-11 10/19/1999 S NA NA NA NA NA U10.4 1.13 8.83 U5.2 U 9.36 26.5 27 B5320 1180 B 3310 B 13200 3.3 7.2 56 45 23 U 0.1 23 EBMUD
PRGW-11 01/1812000 P 3.4 21.6 7.16 225 2.81 U 10.4 6.73 43.6 5.21 U9.36 966 97 8880 1230 B9030 26400 3.7 U2 170 98 22 U 0.1 22 EBMUD
PRGW-11 04/20/2000 P 6.58 17 6.4 310 2~6 . 23.6 15.6 869.6 8.76 6.51 82370 160 12200 1260 14000 39800 4.2 4 260 160 20 U 0.10 20 EBMUD
PRGW-11 07119/2000 NA submerged NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRGW-12 04/22/1999 P 4.71 17.3 3.62 4080 3.8 - - 41000 --- ooסס14 3400 -- - --- --- --- -- --- -- 47 --- -- CHR
PRGW-12 10/19/1999 P 0.92 20.9 6.28 45 12.1 U50 US U 50 U 50 US U50 3 2400 710 1400 .4200 2 5 68 15 20 U 10 20 MCC/GEO
PRGW-12 10119/1999 . S NA NA NA NA NA 11.4 . 0.868 2.86 U 5.2 U 9.36 12.1 1.9 B2520 844 B 1480 B4200 1.6 4 22 20 18 U 0.1 18 EBMUD
PRGW-12 01/1812000 P 1.1 22.3 7.26 215 2.91 11.4 U 0.832 5.54 U 5.2 U9.36 227 89 11300 313 B 18900 10800 4 6 180 80 28 UO.1 - 28 E8MUD
PRGW-12 04120/2000 P 4.24 17 6.7 210 1.9 11.3 U 0.728 85.68 U2.08 U 5.20 B 115 90 11600 305 18000 11100 2 2.8 160 110 32 UO.10 32 EBMUD
PRGW-12 07119/2000 NA submerged NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA .- NA
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8
CHR
E8MUD
GEO
MCC

Not analyzed
Analyte detected in method blank
Chromalab
District laboratory
GeoAnalytical laboratories
McCampbell Analytical

NA
P
R
S
U

Not applicable
Primary sample
Field replicate sample
Spilt sample
Analyte not detected, value shown is detection limit

Notes
(a)
(b)
(c)

10/20/99 and later analyses show all filtered metals.
MCC used EPA310.1 method for Alkalinity (fotal), Carbonate, and Bicarbonate. EBMUD labs used 8M (18) 45t:lQ-C02D.
PRGW-5 did not recharge after purging, therfore no sample was collected for laboratory analysis
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Table 10

Groundwater Elevation Data Summary
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

10/19/1999 (a) 11/15/1999 (b) 12/2011999 (b) 01/21/2000 (b) 02/23-28/00 (b) 03117/2000 (b)
Top of
Casing Water Water Water Water Water Water

Groundwater Elevation Elevation Elevation Elevation Elevation Elevation Elevation
Well (feet above Well Depth Depth to Water (feet above Depth to Water (feet above Depth to Water (feet above Depth to Water (feet above Depth to (feet above Depth to Water (feet above

Designator MSL) (feet) (feet) MSL) (feet) MSL) (feet) MSL) (feet) MSL) Water (feet) MSL) (feet) MSL)
PRGW-1 331.48 18 15.51 315.97 14.60 316.88 13.30 318.18 8.85 322.63 7.40 324.08 8.02 323.46
PRGW-2 368.33 19 > 19.00 < 349.33 NM NM 20.00 348.33 20.05 348.28 10.82 357.51 14.40 353.93
PRGW-3 362.99 260 136.00 226.99 102.80 260.19 102.60 260.39 102.00 260.99 88.80 274.19 91.20 271.79
PRGW-4 319.64 12.4 > 12.40 < 307.24 > 12.40 < 307.24 > 12.40 < 307.24 12.35 307.29 11.65 307.99 > 12.40 < 307.24
PRGW-5 317.96 25 13.82 304.14 > 25.00 < 292.96 > 25.00 < 292.96 > 25.00 < 292.96 7.50 310.46 8.52 309.44
PRGW-6 352.74 102 51.61 301.13 51.95 300.79 52.30 ·300.44 52.75 299.99 50.10 302.64 47.52 305.22
PRGW-7 296.33 34.8 21.45 274.88 21.95 274.38 22.10 274.23 18.50 277.83 9.75 286.58 7.75 288.58
PRGW-8 258.78 18 > 18.00 < 240.78 > 18.00 < 240.78 16.90 241.88 7.60 251.18 1.05 257.73 4.63 254.15
PRGW-9 227.01 48 10.08 216.93 NM NM NM NM 10.00 217.01 9.50 217.51 11.70 215.31

PRGW-10 224.60 51 5.60 219.00 NM NM NM NM 5.40 219.20 5.60 219.00 8.74 215.86

PRGW-11 222.06 47.5 3.15 218.91 1.32 220.74 NM NM 3.50 218.56 3.60 218.46 7.14 214.92
PRGW-12 220.37 67 0.92 219.45 NM NM NM NM 0.40 219.97 1.65 218.72 4.82 215.55

Camanche Reservoir· Elevation 219 221 222 219 219 215

Notes:

(a) measured by Alisto Engineering Group

(b) measured by EBMUD

NM =not measured·
> indicates that no water was encountered in the well, therefore the depth to groundwater is greater than the well depth
< indicates that groundwater elevation is below the elevation of the bottom of the well

FINAL EFFECTIVENESS MONITORING REPORT
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Table 10
Groundwater Elevation Data Summary

Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

04/27/2000 (b) 05/31/2000 (b) 06/23/2000 (b) 07/19/2000 (a) 08/24/2000 (b)
Top of
Casing Water Water

Groundwater Elevation Elevation Elevation
Well (feet above Well Depth Depth to Water (feet above Depth to Water (feet above Depth to Water Water Elevation Depth to Water Water Elevation Depth to Water Water Elevation

Designator MSL) (feet) (feet) MSL) (feet) MSL) (feet) (feet above MSL) (feet) (feet above MSL) (feet) (feet above MSL)

PRGW-1 331.48 18 8.05 323.43 8.15 323.33 9.30 322.18 11.86 319.62 12.28 319.20

PRGW-2 368.33 19 14.86 353.47 16.78 351.55 17.95 350.38 > 19.00 < 349.33 19.95 348.38

PRGW-3 362.99 260 93.09 269.90 94.65 268.34 95.95 267.04 98.50 264.49 98.20 264.79

PRGW-4 319.64 12.4 > 12.40 < 307.24 > 12.40 < 307.24 > 12.40 < 307.24 > 12.40 < 307.24 > 12.40 < 307.24

PRGW-5 317.96 25 8.87 309.09 9.82 308.14 11.87 306.09 > 25 < 292.96 13.42 304.54

PRGW-6 352.74 102 48 304.74 47.87 304.87 48.35 304.39 50.20 302.54 49.80 302.94

PRGW-7 296.33 34.8 14.14 282.19 16.33 280.00 17.58 278.75 20.15 276.18 20.08 276.25

PRGW-8 258.78 18 10.74 248.04 13.80 244.98 16.70 242.08 21.31 237.47' > 19.80 < 238.98

PRGW-9 227.01 48 11.96 215.05 NM NM NM NM 6.39 220.62 8.40 218.61

PRGW-10 224.60 51 7.09 217.51 NM NM NM NM NM NM 3.32 221.28

PRGW-11 222.06 47.5 5.2 216.86 NM NM NM NM NM NM 1.28 220.78

PRGW-12 220.37 67 3.12 217.25 NM NM NM NM NM NM NM NM

Camanche Reservoir Elevation 216 218 227 224 221

Notes:

(a) measured by Alisto Engineering Group

(b) measured by EBMUD

NM =: not measured
> indicates that no water was encountered i
< indicates that groundwater elevation is be
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Sampling Station Date Flow pH Copper Zinc Magnesium Calcium Sulfate
gpm (uglL) (ug/L) (uglL) (uglL) (mgn)

Upstream Hinckley Run 11/08/1999 4 7.2 30.3 20.3 9210 10300 35
PRSW-1 12/20/1999 <1 8 11.5 14 9890 19300 29

01/24/2000 159 7.2 42.9 305 3700 5280 10
02/23/2000 650 6.6 21.7 17.2 2580 2930 3.2
03/20/2000 44 6.4 29 15.3 5080 5180 3.6
04/17/2000 200 6.5 20.4 10.5 4190 4470 4.6
05/15/2000 8 6.7 11.5 8.27 8740 8610 5.4
06/19/2000 1 6.5 9.54 13 11900 13000 1.7
Average 6.9 22.1 50.4 6911 8634 11.6
Minimum 6.4 9.5 8.3 2580 2930 1.7
Maximum 8.0 42.9 305 11900 19300 35

Upstream Mine Run 01/24/2000 <1 5 148 150 1640 3110 1.5
PRSW-3 02/23/2000 135 6.3 44.3 31.4 2190 2840 2

Averaqe 5.7 96.2 90.7 1915 2975 1.8
Minimum 5.0 44.3 31.4 1640 2840 1.5
Maximum 6.3 148 150 2190 3110 2

Upstream Mine Run 01/24/2000 <1 6.2 173 435 12800 9610 100
PRSW-4 02/23/2000 85 3.5 33.3 92.1 2700 2520 8.6

03/20/2000 2 6.4 39.5 108 3180 2730 12
04/17/2000 5 5.6 138 319 9260 8310 50
Average 5.4 96.0 238.5 6985 5793 42.7
Minimum 3.5 33.3 92.1 2700 2520 8.6
Maximum 6.4 173 435 12800 9610 100

Downstream Hinckley Run 11/08/1999 4 6.6 998 43500 279000 426000 2900
PRSW-2 12/20/1999 1.6 7.3 453 129000 60000 576000 3500

01/24/2000 238 6.4 208 3790 40000 73200 360
02/23/2000 650 6.1 271 1760 17000 37200 190
03/20/2000 45 5.3 3120 13000 79100 178000 1000
04/17/2000 300 6.2 145 2300 31700 60300 200
05/15/2000 32 3.7 5420 23800 121000 292000 1800
06/19/2000 16 6.5 13.8 26200 60000 400000 2600
07/17/2000 4 7.1 8.66 30400 232000 400000 2800
08/22/2000 2.6 6.7 15.6 33200 260000 642000 2700
Averaqe 6.2 1065.31 30695 117980 308470 1805
Minimum 3.7 8.66 1760 17000 37200 190
Maximum 7.3 5420 129000 279000 642000 3500

Downstream Mine Run 11/08/1999 2 6 3010 16800 156000 224000 1500
PRSW-5 12/20/1999 <1 6 7400 17000 60000 324000 2900

01/24/2000 53 6.8 702 4980 64000 101000 560
02/23/2000 225 6.5 306 1530 17900 24900 120
03/20/2000 5 6.3 675 9770 37300 45200 320
04/17/2000 75 6.5 370 5460 49000 93900 360
Averaae 6.4 2077 9257 64033 135500 960
Minimum 6.0 306 1530 17900 24900 120
Maximum 6.8 7400 17000 156000 324000 2900
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Table 11
Annual Summary of Selected Parameters in Surface Water

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program
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Sampling Station Date Flow pH Copper Zinc Magnesium Calcium Sulfate
gpm (uglL) (uglL) (uglL) (uglL) (mglJ)

Site Discharge 11/08/1999 2 6.7 606 22800 229000 402000 2400
PRSW-6 12120/1999 1.7 7.3 733 116000 60000 400000 3400

01/24/2000 353 6.6 261 4240 58500 97700 500
0212312000 1000 6.2 244 1880 20600 41000 210
03/20/2000 . 54 5.6 2370 11800 84100 171000 1000
04/17/2000 400 6.6 153 2800 38800 73800 250
05/15/2000 40 4 4790 22000 125000 297000 1800
06/19/2000 16 6.8 27.3 25000 60000 400000 2600
07/17/2000 4 7.4 20.4 28900 230000 704000 2800
08/2212000 2.6 6.9 15.6 29200 264000 615000 2700

AveraQH 6.4 922.0 26462 117000 320150 1766
Minimum 4.0 15.6 1880 20600 41000 210
Maximum 7.4 4790 116000 264000 704000 3400

Runoff From Former 01/24/2000 NE 4.5 1940 3410 60000 178000 1200
Shoreline Pile 02123/2000 10 4.6 1040 2110 62000 108000 620

PRSW-7 04/17/2000 1 4.4 737 1700 54600 110000 450
AveraQo 4.5 1239 2407 58867 132000 757
Minimum 4.4 737 1700 54600 108000 450
Maximum 4.6 1940 3410 62000 178000 1200

Hinckley Creek 07/17/2000 1 3.5 2620 25000 73100 346000 1800
08/2212000 1 3.1 2580 18600 67900 243000 1700

AVeraQl3 3.3 2600 21800 70500 294500 1750
Minimum 3.1 2580 18600 67900 243000 1700
Maximum 3.5 2620 25000 73100 346000 1800

Seeps PRSS-1 01/24/20001 21 6.1 1060 6050 600001 165000/ 1100

PRSS·2 02123/2000 50 3.6 1590 13000 82700 347000 2300

PRSS-3 03/20/2000 3 3.2 5490 17100 63000 202000 1500
05/15/2000 1 3.3 5000 13000 45500 120000 1000
06/19/2000 2 2.2 6030 9270 37000 50300 610
AveraQI~ 2.9 5507 13123 48500 124100 1037
Minimum 2.2 5000 9270 37000 50300 610
Maximum 3.3 6030 17100 63000 202000 1500

Table 11
Annual Summary c)f Selected Parameters in Surface Water

Penn Mine Environmental Site Restoration Project
Post-Restoration Monitoring Program

Notes:
When calculating averages, non-detected values were
set equal to the detection limit and othElr laboratory qualifiers were disregarded.
NE =not estimated
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Table 12

Annual Summary of Selected Parameters in Groundwater
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Location Sample Depth
Date to Water pH Cu Zn SULFATE Mg Ca

(feet) (ug/L) (ug/L) (mg/I) (ualLl (ualLl
Groundwater Entering Hinckley Run

PRGW-1 10/20/1999 15.51 5.94 U 50 970 48 25000 35000
01/18/2000 12.29 6.2 39.1 1470 190 B 50400 58500
04/20/2000 8.15 6 B 79 B 1130 50 13500 16700
07/19/2000 11.86 5.49 110 2340 61 B 16700 20800

averaqe 11.95 5.9 69.5 1478 87 26400 32750
minimum 8.15 5.49' 39.1 970 48 13500 16700
maximum 15.51 6.2 110 2340 190 50400 58500

PRGW-2 04/20/2000 14.41 5.1 B 19.2 B 46 6.7 2910 2840

Groundwater Entering Mine Run
PRGW-5 04/20/2000 8.86 6.9 B 36 B 233 71 7040 66200

PRGW-6 10/19/1999 51.61 5.25 U 50 86000 1225 110000 240000
01/18/2000 52.71 5.27 77.6 79900 1400 B 106000 277000
04/20/2000 47.08 5.4 B 9.46 B 94700 1500 105000 226000
07/19/2000 50.2 3 55 67100 1400 B 107000 253000

average 50.40 4.7 48.0 81925 1381 107000 249000
minimum 47.08 3 9.46 67100 1225 105000 226000
maximum 52.71 5.4 77.6 94700 1500 110000 277000

PRGW-7 10/19/1999 21.45 5.19 1400 33000 3375 600000 430000
01/18/2000 22.64 5.88 1200 27400 9600 B 423000 392000
04/20/2000 13.71 5.6 B 1140 B 28600 3800 370000 375000
07/19/2000 20.15 5.48 1530 27100 3300 B 378000 371000

average 19.49 5.54 1318 29025 5019 442750 392000
minimum 13.71 5.19 1140 27100 3300 370000 371000
maximum 22.64 5.88 1530 33000 9600 600000 430000

Groundwater In Mine Workings
PRGW-3 10/20/1999 136 3.79 240 6200 690 47000 77000

01/18/2000 101.68 3.06 154 6720 1100 B 73000 86800
04/20/2000 92.8 3 B 1150 B 2980 460 18800 58400
07/19/2000 48.5 2.3 428 4510 700 B 36800 67100

average 94.75 3.04 493 5103 738 43900 72325
minimum 48.5 2.3 154 2980 460 18800 58400
maximum 136 3.79 1150 6720 1100 73000 86800

FINAL EFFECTIVENESS MONITORING REPORT
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Location Sample Depth
Date to Water pH Cu Zn SULFATE Mg Ca

(feet) (uQ/Ll (ualLl (moll) (uQ/Ll (ualLl
Groundwater in Shallow Bedrock, Mine Run

PRGW·8 01/18/2000 7.6 7.25 7.33 11 1800 B> 60000 243000
04/20/2000 R7 6.8 B' 6.15 B 25.3 1400 166000 180000

averaQe 8.7 7.0 6.74 18 1600 113000 211500
minimum 7.6 6.8 6.15 11 1400 60000 180000
maximum 9.7 7.25 7.33 25.3 1800 166000 243000

Groundwater Exiting Site in Bedrock
PRGW·9 10/19/1999 10.08 5.27 2300 62000 2425 380000 340000

01/18/2000 9.8 6.99 1960 56200 2900 B 380000 358000
04/20/2000 12.:31 5.5 B 2560 B 58600 3000 276000 310000
07/19/2000 6J9 4.66 1140 51600 2600 B 297000 352000

averaQe 9.6 5.6 1990 57100 2731 333250 340000
minimum 6.~~9 4.66 1140 51600 2425 276000 310000
maximum 12.~11 6.99 2560 62000 3000 380000 358000

PRGW·10 10/19/1999 5.6 5.97 U 50 170 3 1500 4400
01/18/2000 5.81 7.19 12.5 355 25 B 4480 7120
04/20/2000 8.95 6.5 B 22.1 B 445 48 6730 9970

average 6.8 6.6 28.2 323.3 25.3 4236.7 7163.3
minimum 5.6 5.97 12.5 170 3 1500 4400
maximum 8.95 7.19 50 445 48 6730 9970

PRGW-11 10/19/1999 3.15 5.52 U 50 U 50 28 2600 12000
01/18/2000 3.4 7.16 43.6 966 97 B 9030 26400
04/20/2000 6.58 6.4 B 69.6 B 2370 160 14000 39800

averaQe 4.4 6.4 54.4 1128.7 95.0 8543.3 26066.7
minimum 3.15 5.52 43.6 50 28 2600 12000
maximum 6.58 7.16 69.6 2370 160 14000 39800

PRGW-12 10/19/1999 0.92 6.28 U 50 U 50 3 1400 4200
01/18/2000 1.1 7.26 5.54 227 89 B 18900 10800
04/20/2000 4.24 6.7 B 5.68 B 115 90 18000 11100

averaQe 2.1 6.7 20.4 130.7 60.7 12766.7 8700.0
minimum 0.92 6.28 5.54 50 3 1400 4200
maximum 4.24 7.26 50 227 90 18900 11100

Table 12

Annual Summary of Selected Parameters in Groundwater

Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Key
B Analyte detected in method blank
U Analyte not detected, value shown is detection limit
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Table 13

Post-Restoration Water Budget
October 27, 1999 to August 31, 2000 (Budget Period, 310 Days)

Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Surface Water
Estimated
Quantity

Component Notation (Cubic Feet) Specific GeometricNolumetric Dimensions Assumptions Computation

Precipitation Fiaures
464 acres x 24.11 inches, convert acre-inches to cubic

Precipitation (entire basin)' 40,609,000 464 acres, 24.11 inches feet
0.01 x (Precipitation)" x 464, convert acre-inches to

Precipitation Yield (entire basin)l,2 Yb 9,790,000 464 acres cubic feet
6U.4 acres x ~4.11 Inches, convert acre-inChes to cubic

. Precipitation on site ("Direct Precipitation") Q1 5,286,000 60.4 acres, 24.11 inches feet

0.01 x (Precipitation)" x 60.4, convert acre-inches to
Precipitation Yield (site onlyf Ys 1,274,000 60.4 acres cubic feet

Inflows
Precipitation on site ("Direct Precipitation") Q1 5,286,000 60.4 acres, 24.11 inches

Run-on (channel flow) Q6 4,013,400 PRSW-4

Run-on (overland flow) 0 deminimus

Flow from Weathered Bedrock to Site Surface Water via Seeps
Gains at PRSW-2 over PRSW-1 dUring base flow (for 30
days prior to recession) are representative of 310 day

1(86,592 cubic feet per 30 days) x 310 days("Weathered Bedrock Seepaae") 895,000 period).

L Inflows 10.194.400

Outflows
Site Surface Water Discharge to Camanche Q4 5,880,700 Weir measurement: PRSW-6

Direct Precipitation (Q1) - Precipiation Yield (site only,

Evapotranspiration (site only) Q3 4,012,000 60.4 acres Ys)

A relatively small component of the sur1ace water percolates
to bedrock. This quantity is the

L [lnflowl- L rOther outflow plus Storage Change}Percolation to Weathered Bedrock from Site Surface Water 301,700 balance of inflow and outflow sums.

Storaae Change 0 deminimus

L Outflows plus Storage Change 10194400

I
I
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Table 13

Post-Restoration Water BUdget
October 27, 1999 to August 31, 2000 (Budget Period, 31 0 Days)

Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program

Groundwater
Estimated
Quantity

Component Notation (Cubic Feet) Specific GeometricNolumetric Dimensions Assumptions Computation
Inflows
Percolation to Weathered Bedrock from Site Surface Water 301,700 See Above See Above See Above
Subsurface Row to Bedrock at Up-Basin Site Boundary
1("Subsurface Recharae") O2 1,339,000 See Table 2 See Table 2 K x I x A x 310 Days (See Table 2)

.E Inflows 1.641.000

Outflows
Flow from Weathered Bedrock to Site Surface Water via Seeps
("Weathered Bedrock Seepaae-) . 895,000 See Above
Subsurface Row from Bedrock off site at Discharge Boundary
("Subsurface Discharoe")· . 698,000 See Table 2 See Table 2 K x I x A x 310 Days (See Table 2)

A =1,000 Ft (100 Ft x 10Ft; Alpers et al. 1999)
!K - 0.1 FtlDay (AlperS et aI., 1999); I - 0.045

ARD-impacted Subsurface Discharge to Camanche ReseNoir Os 1,400 (post-restoration hydraulic gradient) K x I x A x 310 Days

Storage Change
Change in Groundwater Storage =Head Change X

oain 38,000 See Table 2 See Table 2 Area X Storaoe Coefficient
loss --

.E Outflows plus Storage Change 1.631.000

Notes.
3,629.751 cubic feet per acre-inch
l For comparison and cross-ehecking purposes only.
2Precipitation Yield (Y) is the volume of water yielded to the water budget from precipitation after evapotranspiration losses. It is estimated in this budget using the empirical equation, Y = 0.01 {P)2, where P =precipitation over the area of interest (Tumer, 1985).

I
I
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Table 14
Post-Restoration Water Budget

Hydrogeological Parameter Values Used In Groundwater Budget
Penn Mine Environmental Site Restoration Project

Post-Restoration Monitoring Program
Parameter Notation Value Unit Basis

Golder, 1996 (pg. 4-44). Assume potential increases with depth (due to fracturing) are offset by less conductive (slate) lithology at depth.
Hydraulic Conductivity K 0.1 FtlDay Slate is estimated to be 10 - 50 times less conductive that Gopher Ridoe Volcanics [Golder, 1996 (PO. 4-44)1.

Average of seasonal groundwater contour maps for post-restoration period. Pathways evaluated were from PRGW-1 to PRGW-10 and PRGW-6 to PRGW-8. These
Hydraulic Gradient I 0.045 pathways are the most reproducible and maintain the best perpendicular orientation to groundwater contour lines season to season.

Vertical section b 200 Ft Assume 200 foot thick vertical section of concem within the bedrock aquifer.
Recharoe BoundarY R 4,800 Ft Based on site perimeter and qroundwater contour maps.
DischarQe Boundary D 2,500 Ft Based on site perimeter and qroundwater contour maps.

Budoet Period 310 Days
Coefficient of Storaqe S 0.01 Assumed value for unconfined aquifer

Calculation of Groundwater Storage Change

Region 1
Chanqe in hydraulic head ~H o Ft Approximate value from PRGW-7 and PRGW-8

Area A NC1 Ff Hydroloqic sub-basins MR-3, MR-4, MR-5, MRC-3, HR-6, HR-7, half MRC1 and half MRC-2 [Golder, 1996 (Fioure 4-8)1
Change in Storage ~Sl oFt" I1HxAxS

Region 2
Chanqe in hydraulic head ~H 2 Ft Approximate value from PRGW-5 and PRGW-6

Area A 666,845 Ff Hydroloaic sub-basins MR-2, HR-2, and HRC-1 rGolder, 1996 (Fiqure 4-8)]
Change in Storage ~S2 13,337 FtO> I1H x A x S (water levels increased)

Region 3
Change in hydraulic head ~H 3 Ft Approximate value from PRGW-1

Area A 641,763 Ff Hydrofoqic sub-basins HR-3, HR-4, HRC-2, HRC-3, HR-5 [Golder, 1996 (Fioure 4-8)1
Change in Storage ~S3 19,253 FtO> I1H x A x S (water levels increased)

Region 4
Chanoe in hydraulic head I1H 1.4 Ft Approximate value from PRGW-9. PRGW-10, PRGW-11 and PRGW-12

Area A 396,798 FF HydrolOllic sub-basins MR-3. MR-4, MR-5, MRC-3, half MRC1 and half MRC-2 rGolder, 1996 (Fiaure 4-8)1
Change in Storage ~S4 5,555 Ft' I1H x A x S (water levels increased)

Total Change: I1Stot 38,000 FtO> I1S1+I1S2+ I1S3+ ~S4 (rounded)

1Not calculated because I1H = O.

FINAL EFFECTIVENESS MONITORING REPORT
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Table 15

Water Quality Monitoring Program
Second Post-Restoration Year

Penn Mine Environmental Site Restoration Project

location Frequency Analyte Unit Detection Method Reference
Limit

Site Surface Monthly pH pH Field
Water

Electrical ~mhos/cm Field
Conductivity

Copper ~g/L 5 EPA 200.7: Filtered

Zinc ~g/L 10 EPA 200.7: Filtered

Sulfate mg/L 1 EPA 300.0

Hardness mg/L 10 EPA 130.2

Receiving Water See Section 10.1 pH pH Field

Electrical ~mhos/cm Field
Conductivity

Copper ~g/L 3 EPA 200.7: Filtered

Zinc ~g/L 5 EPA 200.7: Filtered

Sulfate mglL 1 EPA 300.0 A

Hardness mglL 10 SM (18) 2320B

Groundwater Quarterly pH pH Field

Electrical ~mhos/cm Field
Conductivity

Copper ~g/L 5 EPA 200.7: Filtered

Zinc ~g/L 10 EPA 200.7: Filtered

Sulfate mglL 1 EPA 300.0

Hardness mglL 10 EPA 130.2
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Figure 3
PRSW-2: Copper Concentration as a Function of Hydraulic Flow - September 1999 through

August 2000

6000

5000

...J
0, 4000
:::J

C
o

:;:::
E-83000
c
oo...
Q)
Q.

go 2000
o

1000

o
o 100 200 300 400 500 600 700

I. Copper concentration, ug/L I

Hydraulic Flow, gpm

- - - - - - - - - - - - - - - - - - -



-------------------
.' Figure 4

PRSW-2: Copper Mass Load as a Function of Hydraulic Flow - September 1999 through
. August 2000
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Figure 5
PRSW·2: Zinc Concentration as a Function of Hydraulic Flow· September 1999 through

August 2000
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Figure 6

PRSW-2: Sulfate Concentration as a Function of Hydraulic Flow - September 1999 through
August 2000

4000

3500

3000

~
~ ·2500
co
;:
l!!-a 2000
CJ
coo
oS! 1500
:ll1
::Jen

1000

500

o
o 100 200 300 400 500 600 700

I. Sulfate Concentration I

Hydraulic Flow, gpm



Figure 7
PRSW-2: Zinc Mass Load as Functions of Hydraulic Flow - September 1999 through August

2000
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Figure 8

PRSW-5: Copper Concentrations as a Function of Hydraulic Flow· September 1999 through
August 2000

1000

3500

3000

2500
~
:::J

C
o
;: 2000e-c
B
c

<3 1500...
Q)
0.
0.o
(J

500

o
o 50 100 150

Hydraulic Flow, gpm

200 250

I.Copper Concentration 1



Figure 9
PRSW-5: Zinc Concentration as a Function of Hydraulic Flow - Septebmer 1999 through

August 2000
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Figure 10

PRSW-5: Copper Mass Load as a Function of Hydraulic Flow· September 1999 through
August 2000
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Figure 11
PRSW-5: Zinc Mass Load as a Function of Hydraulic Flow - September 1999 through August

2000

>- 4.00cu

~a
-a
cu
0 3.00 I.Zinc Mass Load I..J
en
en
cu

==u
c:
N 2.00

o 50 100 150 200 250

Hydraulic Dlow, gpm

- - - - - - - - - - - - - - - - - - -



------------_-..._----
Figure 12

PRSW·6: Copper Concentration as a Function of Hydraulic Flow· September 1999 through
August 2000
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Figure 13
PRSW·6: Copper Mass Load as a Function of Hydraulic Flow - September 1999 through

August 2000
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Figure 14
Penn Mine Site Copper Concentration as a Function of pH
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Figure 15
PRSW-6: Zinc Concentration as a Function of Hydraulic Flow - September 1999 through

August 2000
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Figure 16
PRSW·6: Zinc Mass Load as a Function of Hydraulic Flow· September 1999 through August

2000
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Figure 17
PRSW-6 Sulfate Concentration as a Function of Hydraulic Flow - September 1999 through

August 2000
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Figure 18
PRSW·6: Sulfate Mass Load as a Function of Hydraulic Flow - September 1999 through

August 2000
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HYDROLAB DEPTH PROALE

STATION: PENN20 DATE: 0611412000
RESERVR ELEV: 226.6 FT. TIME: 1340

SAMPLE OUTLETS DEPTH TEMP pH TRUEDO COND ORP
LOCATION (ft) (ft) (degc) (units) (mgll) (mslcm) (mV)

0.0 27.14 7.55 8.05 0.043 328
3.3 25.23 7.63 8.33 0.042 328
6.6 24.67 7.64 8.30 0.041 328
9.9 23.67 7.52 8.28 0.041 334

13.2 23.39 7.48 8.15 0.041 335
16.2 19.18 7.29 8.36 0.039 345
19.8 16.37 7.16 8.84 0.037 352
23.4 15.02 7.05 8.79 0.037 355
26.7 14.67 7.03 8.80 0.037 356
29.7 14.19 6.97 8.85 0.037 359
33.3 j.4.t6 6.93 8.79 0.037 361
36.6 14.12 6.93 8.83 0.037 361
42.9 14.07 6.91 8.81 0.037 362
46.2 14.04 6.90 8.79 0.037 362
49.5 13.99 6.90 8.71 0.037 363

SONDE: DS4A-1

RELEASES:
PARDEE: 1161 CFS CAMANCHE: 744CFS
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. HYDROLAB DEPTH PROFILE

STATION: CAMA DATE: 08109/2000
RESERVR ELEV: 222 FT. TIME: 1520

SAMPLE OUTLETS DEPTH TEMP pH TRUEDO COND ORP
LOCATION (ft) (ft) (deg c) (units) (mgIJ) (mslcm) (mV)

0.0 28.18 7.87 8.01 0.038 432

3.2 28.15 7.84 7.96 0.039 438
6.4 27.99 7.88 7.90 0.038 439
9.9 27.42 7.85 8.01 0.039 441

13.3 27.35 7.82 7.89 0.033 442
16.4 26.86 7.67 7.67 0.034 445
19.8 23.23 7.32 7.78 0.033 452
23.0 19.78 7.08 7.96 0.030 455
26.5 18.18 6.95 8.03 0.029 457
29.6 18.01 ·6.95 8.00 0.028 453
32.7 17.94 6.88 8.10 0.029 454
36.0 17.88 6.90 8.08 0.029 451
37.9· 17.87 6.84 8.05 0.029 451

SONDE: DS4A-l

WATER OBSERVATIONS:
COLOR: DULL GREEN SECCHI: 9FT.

ODOR:
SURFACE-NONE BOl1'OM - GRASSY

WEATHER: GENERAL: CLEAR BROMETER: 29.58 IN.
TEMP: 90F WAVES: RIPPLES
WIND: 4MPH

RELEASES: ..

PARDEE: 310 CFS CAMANCHE: 400 CFS



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDROLAB DEPTH PROFILE

STATION: PENN20 DATE: 08109/2000
RESERVR ELEV: 222 FT. TIME: 1610

SAMPLE OUTLETS DEPTH TEMP pH TRUEDO COND ORP
LOCATION (ft) (ft) (degc) (units) (mgll) (ms/cm) (mV)

0.0 28.12 8.05 8.02 0.039 417
3.3 28.06 7.91 8.04 0.039 426
6.6 27.89 7.90 8.08 0.038 430
9.7 27.79 7.97 8.04 0.038 430

13.0 27.73 7.95 7.90 0.039 432
16.5 27.32 7.92 7.92 0.039 436
19.6 24.09 7.53 8.01 0.035 447
22.9 22.31 7.37 8.02 0.033 451
26.3 19.74 7.22 7.92 0.032 453
29.6 19.45 7.08 8.06 0.030 454
32.8 18.53 7.01 7.90 0.030 454
36.2 18.09 6.95 7.83 0.028 453
39.1 17.52 6.73 6.78 0.030 457

SONDE: DS4A·1

WATER OBSERVATIONS:
COLOR: DULL GREEN

RELEASES:
PARDEE: 310CFS CAMANCHE: 400CFS



I
I
I
I
I
I
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EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (5fO) 287-1432 Fax(510)465-5462
Analytical Results Report

Report generated on: Jul13 2000 08:41 pm
Tum-around"time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Jun 152000, 11:00 am
Login #: L82421 .
LSR #: B785-9802-1 .
Project Title: Penn Mine Environmental Restoration

Please route this report to:

I Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

I
I

This is an electronic tran~mittal of a Laboratory Analytical Report

Legend to the Report Qualifier Flags:

I
I
I
I
I

•• Duplicate value outside of control limits

•• Positive

- • Negative

< • Less than

> • Greater than

A • Absent

B • Analyte detected in method blank

C • GC/HS confirmation

CG • Con f 1uent growth

o • Surrogate spike outside of control limits

E • Estimated value, concentration outside

calibration range

PAIL· Pail

H • Analyzed past hold time

I • Dual Colwm quantitatlon difference> 40' RPD

J Q Estimated value, quantitatlon does not meet

SOP criteria
LA • Lost analysis

M • Duplicate injection precision not met

N • Spike recovery outside of control limits

NEG • Negative

P • Present

PASS. Pass

PaS • Positive

Q • Data qualified by the Data Review Ccmrdttee

R • Spike out of calibration range

S • Method of standard additions used

SP • Spreader

T • Diesel/Gasoline pattern 1s atypical

TNTC • Too Numerous to Count

U • Analyte not detected

W • ·Post-digestion spike CHGA) outside control

.limi·ts
X 0 PreSumptive evidence of a cc:apoW'ld

- • Approximately

I
I
I
I

THIS REPORT MAY ON!.YBE REPRODUCED IN ITS ENTIRETY. RESULTS CONTAINED IN THIS REPORTARE REFLECTIVE ON!.Y OF THE ITEMS
REQUESTED 10BEANALyzg) AND REPORTED. UNUSED POImONS OF SAMPI.E WILL. BE DISCARDED WITHIN THIRTY a.4YS OFRECEIPT UNLESS
OTHER ARRANGEMENTS AREMADE BY THE CUENT.



Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample CODllIIentS:

8785-9802-1
L82421-:1
RES CAMI\NCHE
DEPTH pjlNN2 0

Jun 14 2000. 02:00pm
Jun 15 2000. 11:00am
depth =10'

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
VaI'iable depth sample iii Mokelumne R upstream of Oregon Gulch - see COllI

ments for depth

I
I
I
I

MethOd:·~f~~~~~r~};:XG:;f;:f;;}j(1;t;'f~~:&~~~~;Ei;~:;f#~~~.f;iX'~;ff2D;;:Tag:~:~;~tChi;~~lj~~'<:'~~;::Aif[fiSf~;j)ii~e'~Ft?i~~;~:m!\ry:;'!'fif~:t~·.W~tJi:i1#!1"-~:"'t:D(:L·';'.
Parameter Dilution Qualifier Result Units mdlvalue Text

:);;;'~~\;;·;=~;::,.s7i:I:,;y;.,;':"~Zd~::fi?B%:f~:'~i~;iI8~~1§i!@.Cid::;'fE!;." •••:;;~c}r;:';~T{;::''@~Q~f;:;·TX!~~~f@E:f';if~~~1l1li2W;;~ ~b"¥':::;.::~~2i52~;,·.;~·~·.;'-
PH' 1.0 7.5 pH units
TEMPERATURE 1.0 24 deg c'
CONDUCTIVITY 1. 0 41 umhos/CIII TOS calc 21 mg/L
DEPTH 1.0 10 feet
TURBIDITY 1.0 1.8 NTU

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of ~lysis

Page 1

I
I
I
I
I
I
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I
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I
I
I
I
I



I
I
I
I

!'%:oject Number:
Sample Id:

Site:
Locator:

Client 10.
Collect Date.
Receive Date:

Sample Comments:

8785-9802-1
L8242l-2
RES CAMANCHE

DEPTH PENN20

Jun 14 2000, 02:02pm
Jun 15 2000, 11:00am
depth =20'

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Kine Environmental Restoration
Instantaneous Grab
Variable depth sample If Mokelumne R upstream of Oregon Gulch - see com
ments for depth

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Me~Pd::~t:E!t:~~~~~W;?t,[:~~:F~~~Fj~tlii~~t;~t~{J~,~.t~~t'l!~~1~~~fD~i:tit?~,£;;j~~'itl¥:;:~~~YH~:~";':}i~~kiium'h;d:,~~,i'~"~"
Parameter Dilution Qualifier Result Units mdlvalue Text

··.···5f¥.~:.:~iS:~#:~~>(±"13c:::~Jj'0i;r~!;f:1~}G1G:s~[:~{~~~~:Y€~;{~R!~~~i~6lli;~~~~~#.:i}If&K,.4'f'~@12~~:.:~~·,~,·~~:~~EtIi.!?~52~,:;;ZJ~'~S
PH 1.0 7.2 pH units
TEMPERATURE 1. 0 '16 deg C
CONDUCTIVITY 1. 0 37 umbos/em TOS calc = 19 mg/L
DEPTH 1.0 20 feet
TURBIDITY 1.0 1.3 NTU

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 2



Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L8242l-3
RES CAMANCHE
DEPTH pENN20

Jun 14 2000. 02:04pm
Jun 15 2000. 11:00am
depth = 30'

EAST BAY M!iNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
Variable depth sample g Mokelumne R upstream of Oregon Gulch - see com
ments for depth

I
I
I
I

Heth.¥f~~e.~~~t:s~;lf';~/",:j;~iiI%@~"''L;t::':;;TJ@:~::;;.~.t:gf¥'1~g~tii~~0~_t;~~i~~1~~t'ib~iysis ::Dlite\~'t::J~;~Ii?~'~:1i;:::' ;:;"wiiitiiiJzD~:'~:?,:~[:f.;"'JJ
Parameter Dilution Qualifier Result Units mdlvalue Text

::::.:'~~~:'Yfq~~·;i:,~~tt2~,9:~;;~ff:'lf;H~~:1'~~i:~[;'ft&.~ii2fj:':iE;i?;k~~~kt;A~~f~f.gJ~~::}.f;i,B;~~~~~i§~'_";!'t:.I":R1f i~~li4;s:;~:,~iFt~_7i~~2:h4':it2z?2
PH 1.0 7.0 pH units
TEMPERATURE 1. 0 14 deg C
CONDUCTIVITY 1.0 37 umhos/cm TOS calc = 19 Dlg/L
DEPTH 1.0 30 feet
TURBIDITY 1.0 1.9 NTU

BATCH PREPOATE as initial c1ate of sample preparation
ANALYSIS DATE as date of ~lysis

Page 3
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Jun 14 2000, 02:06pm
Jun 15 2000, ll:00am
camp of 10', 20' , 30'

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L82421-4
RES CAMANCHE
DEPTH PENN2 0

EAST -BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax 1510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Mult Sample Loc Camp Collect Date is end of composite period.
Variable depth sample Q Mokelumne R upstream of Oregon Gulch ­
ments for depth

see com

I
Me~od':Re~~c:ti?;:'~5":,¥'f.HL;~;i:'}~~~'!:;::+':"';:;:?!'~"::;;\~'t;:#::;;'1!f;@.'~g:;~,~BAtc~;~iepr,at~~';j:;;AJ.u.i~ii#:~,~Da'~e'<;:;·.:':';i,RWi~.~D .. '.," .'•."
Parameter Dilution Qualifier Result Units mdlvalue Text

·,~:.EPA-j~,olyj~k'~5i'~'Y::.:"~: :' '\~~;;:!'>~~:'?::::
CHLORIDE
NITRATE AS N
SULFATEI

·.:~::Ri~O;~{lQ~17{F:X'/?,.S15f;,iiN:-oo;:,/::':~~:';:·:is,~~",oo .Fi';~:·~';~';~8i2ij3:' 'C'" "', ";:Wl:;72~5?'d:::-;'{,::j•
. 0 1.6 mg/L 0.015

1.0 U 0.0059 mgfL 0.0059
1.0 1.8 mgfL 0.015

. ~':. .;

.'-: .. '

, 'lS-'JUNo'OO:":: A·!:,· 'R81254
mgfL 5.0

c',:zo:"JuN;;OO '
mg/L 6.0

15,".nJN':00
18

,20;;JUN-OQ
38

15'~JUN:"90' '''lS'''J'UN-'OO'-;o
3.0 mg/L 3.0

,,: ,i5-JUN"OO;'d:so"JUN-OO,. " 0: '. R81249,::
0.0090 mgfL 0.0060

:;i,C'.:RA~6:;::fi1lJH::'i;·:'<,:::E:::15':'JuN,":~ij':~);.•,:"';i5:JiJN~oo' "'R81255'~::"
.0 16 mgfL 2.0

,;,iiaw!l20 ::;:\,:;.z'{i:;'::'<::
1.0

1.0

RawH20"
0.50 . U

Rawil20.$i:;; ,,'

1.0

.:~ .'
".' .

. SK118)2320a , ',,"',
ALKALINITY: TOTAL AS CAC03

'sii'iiilj':Z340¢\;:' '.•. ·::,;;;':~'~·· ..."o..
HARDNESS, TOTAL

SK(18)2540C
TOTAL DISSOLVED SOLIDS

SKI18)4500:)'':E:
ORTHOPHOSPHATE AS P

'.' SM,llar2'540D',
TOTAL SUSPENDED SOLIDS

I

I
I

Page 4

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

:~K'fl~:'iBP~~(i'flil;l~~!;~~;;~~*~~~~~~~~{;;~j~1?~g1iQ~~;;;:l~~;;Jf#i3,Q9}iEf;g~m~$!5~}~:i~;&2.;i~",,{~1~~@;:r;Gg~~i"··';.
SILVER 1.'00 U 0.800 ug/L 0.800
ARSENIC 1.00 U 2.00 ugfL 2.00
BERYLLIUM 1.00 U 0.200 uglL 0.200
BARIUM 1.00 16.5 ug/L 0.400
CADMIUM 1.00 U 0.400 ugfL 0.400
CHROMIUM 1.00 U 2.00 ug/L 2.00

'15:JUN-:Oi);',
7.28

34.8
3.12

10.7
17.8

0.602
4.080

0.728
1.27
1.24
3.12

22.8
763

1,360
1.30
3.12

2,220
2.08
5.20
7.28

18.7
4,200

43.6
12.5
1.84
2.87

wG7232l,R8143T:' ,'..'2i:"JUN~00
ugfL 7.28
ugfL 6.24
ugfL 3.12
ugfL 3.12
ug/L 0.312
ugfL 0.0208
ugfL 19.8
ug/L 0.728
ugfL 1. 04
ugfL 0.728
ugfL 3.12
ugfL 7.28
ugfL 16.6
ugfL 2.08
ugfL 0.312
ug/L 3.12
ug/L 13.5
ugfL 2.08
ugfL 5.20
ug/L 7.28
ugfL 18.7
ug/L 9.36
ug/L 0.312
uglL 12.5
ug/L 0.936
uglL 2.08

B

B

U

U

U

U

u

U
U

U
U

U

Ej>A200:7:FiL~'
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I
I

I

I
I

I

I
I

I

I



Jun 14 2000, 02:06pm
Jun 15 2000, 11:00am
camp of 10', 20' , 30'

Project Number:
Sample Id:

Site'
Locator:

Client 11):
Collect Date:
Receive Date:

Sample Ccmunentll'

B785-9802-l
L8242l-4
RES CAMANCHB
DEPl'H PENN2 0

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Kine Environmental Restoration
MUlt Sample Lee Camp Collect Date is end of composite period.
Variable depth sample 9 Mokelumne R upstream of oregon GiJlch' ­
ments for depth

lIee com

I
I
I
I

Hefti0.4~.~~~~~~.~f~*.';~?:Z~:~'f~~rt~b~~W@i@::;;§~~~~:~Jtf~g:i{~{~~~l,!i;'Pi~i>~t.e~:;~Y~iYj#s'iDaie·[;;:0A;~{;fum~;tiiZ:::IfF.";'" .!i.Q#i§iiD.i~~:::"t:':,.'j I
Parameter Dilution Qualifier Result Units md1value Text

;. '-' /';\I15;;;JtiN:"l10:':,,::;.22"'JuN-'00':7'::·'~>R8f496.· ..
U 5.0 ug/L 5.0

1.83 ug/L 1.00
0.361 ug/L 0.200
2.88 ug/L 1.00

U 1.00 ug/L 1.00
U 1.00 ug/L 1.00
U 2.00 ug/L 2.00
U 0.200 ug/L 0.200
U 10.0 ug/L 10.0

COPPER
HANGJlNESB
NICKEL
LEAD
ANTIMONY

SELENIUM
THALLIUM
ZINC

'_~::iP~-':2'oii,:'h'F_I[,T~' ., "~:(,':'.::,-<.'
LEAD

;-BPA.200.9 :"pwrER'
NICKEL

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

; c:,,~_:; ':~QilAWH2Q ~,;~' ,:'
1.0

\.:.~. ,Rliwil:2'o:. ".,:":,,
1.0

u
,:';-i.~-::J:tiN:-06::;:::),':,~~~0~Jmi::::00:~: :::.'.:'.~!i~I3i:if?-\:·.}:~·'; '.:WG72J9.6:}:::~··

0.30 ug/L 0.30

I
I
I
I
I
I
I
I
I
I
I

BATCH PREPDATB as initial date of sample prE,paration
ANALYSIS DATB as date of analysis

Page 5
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I
I



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I
I
I

Froject Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L82421-5
RES CAMANCHB
DEPTH CAMA

Jun 14 2000. 01:09pm
Jun 15 2000. 11:00am
depth = 10'

Penn Kine Environmental Restoration
Instantaneous Grab
Variable depth sample i Mokelumne R
nts for depth

1/4 mi above Penn Kine - see camme

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MetUi6dc:RI;f!i¥'~~~'*;!~f)4F::f¥$",;~:f~: ';ii'i',iJ,·Ir;~~e·':;:c:;~trri':;:;;:¥';T~g;;;"'.0Ba'ti:h Pre¢.ite:,8':;;":Ariii~Wl!fi~tE;;;:?~i;·i:~ibii{'m··':""~',·f0;;;''Wbrkhiiili¥:i;";,':;:";i,,'
Parameter Dilution Qualifier Result Units' mdlvalue Text

:"::~:~::F5:¥F2":·.~~;r8":·~:";::?';:@{t"2~{;i;t~••:~~~{~~O~;~&~~';§}~~,f:~~t'A4::.~;:~(}::ri;i~CI';:14~ifUN~6(iJE::·?~~:i)~~~2.2~::EH;Il£;Z<·ji\fl.~1~":7~~;;;:':·::·
PH 1. 0 7 • 6 pH units
TEMPERATURE 1.024 deg C
CONDUCTIVITY 1.0 40 umhos/Clll TDS calc = 20 mg/L
DEPTH 1. 0 10 feet
TURBIDITY 1.0 1.7 NTU

BATCH PREPDATE as initial date of sample preparation
ANALYSIS OATE as date of analysis

Page 6



Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-l
L8242l-6
RES CAMANCHE

DEPTH CAMA

Jun 14 2000, 01:07pm
Jun 15 2000, 11:00am
depth = 20'

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Kine Environmental Restoration
Instantaneous Grab
Variable depth sample 9 Mokelumne R 1/4 mi above Penn Kine ~ see comme
nts for depth

I
I
I
I

Ketil.04;~~tii#~ii}$~R';~j£5;~~'2,L:ili;. ·."'f-:,.~;;t:;f:'txHli:~:ri>c;hUj,·.'f~I(;i::;;Ba~~ii,'~~~i:~');\;:~,r~~~A's;~t~.\-_' "'Rlin, ,1D':<,:o:
Parameter Dilution Qualifier Result Units mdlvalue Text I

£:::~8fg;s;;'})~~:0~~%~;;,:;-;~i:lt~ .. -'tL;;:~~JZ;·i~l:·iia~o,;r;.';;:G:·;\B3\T;{f.:(:of~®N1Q.\i~1i~~~:i1~~;fu.fJ5~:~~;~.::::O:Rilii~4.' f·':-/.;~"WG;i~:S~:':',:i;':.. ":'
PH 1.0 7.1 pH units
TEMPERATURE 1.0 15 deg C'
CONDUCTIVITY 1. 0 37 wnhos/cm TOS calc 19 mg/L
DEPTH 1.0 20 feet
TURBIDITY 1. 0 2 . 2 NTU

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 7
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I
I
I
I
I
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I
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I
I
I

Project Nwnber:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L82421-7
RES CAMANCHE

DEPTH CAMA

Jun 14 2000, 01:05pm
Jun 15 2000, 11:00am
depth .. 30'

Penn Mine Environmental
Instantaneous Grab
Variable depth sample 9
nts for depth

Restoration

Mokelumne R 1/4 mi above Penn Mine - see COllllllS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Me.f!#1>.MferMl~~%":~!i.¥~,~'5'iil;07t;S~~,;~;;:::~:%~Tt:;;[2iVH4t'iJ,'i.W~~7~ag;f@%Ba't,c.hf:PriiPDlitil'f:~~")\ifalYiiIs:Dat~",·~::';;t,~;~·RtiD::ii:iZZi:::,: ..•.•. ····iWc;#~.·:.'::·c:7"".?;'·
Parameter Dilution .Qualifier Result Units IlVilvalue Text

:·.·.:~:yNpNif;;:ii!¥h~?f~7~:'?,::.::©}';··;2"~';~~~,:i·,*T'I.'j::j~:~i}~r;!~~~~~o::g@:.~~i~wF;Y:;5f~}'f4~~~o.o:Ff'r~1f¥:;i4EJij!Fog~i'J~~iiii'~j:2i~:;::;·:.'.:::;·~;5:~Nc;iiiI5,2::·'.· ...:: '.. "
PH 1.0 7.0 pH units
TEMFERATURE 1.0 '14 deg C
CONDUCTIVITY 1.0 38 wnhos/CIII TOS calc 19 mg/L
DEPTH 1. 0 30 feet
TURBIDITY 1 . 0 1. 0 N'I'U

..,

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 8



Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comnents:

B785-9802-1
L82421-8
RES CAMANCHE

DEPTH CAMA

Jun 14 2000, 01:15pm
Jun 15 2000, 11:00am
camp of 10', 20' 30'

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Mu1t Sample Loc Camp Collect Date is end of composite period.
Variable depth sample 9 Mokelumne R 1/4 mi above Penn Mine ~ see
nts for depth

comma

I

I
I
I
I

I

I
I

I
I

, 'wG72161'", Rsi249' ",'

;,26:;JON':60~':,<,)'O-"JON-"00 ~

34 mg/L 6.0

, ":.-15':.roN-00f:.:~;~',~,:~:i5':;JPN";OO : ,-
0.0090 mg/L 0.0060

~,' ", \, ..-~.i~:':.~~~9~:. ~.~ ·~'~i~·t!~:::~.s:o·o:·:;·

U 2.0 mg/L 2.0

. ,:,~ ...

" RawH2c:i',', :'

1.0

'RawHio': '. -"l!:i~'JuN7:.o0 ':',,;:,,·Is"-JiJN.;.oo 'RBi255
1.0 16 mg/L 2.0

0.33

1.0

)<;i;;;7J,:,(;;~{§~:;:':':;.:E'~~CiD#"';;3tTc}';i:ib~~:~rgi[f..:i@:~Q§:£??bi~~~~JUN70~;;':a;';':i¥.~~~~~i?f';;;~i;i; ;fi~L~:;W¢2i5?;;;;;ih';:·"
1.0 1.5 mg/L 0.015
1. 0 0.0060 mg/L 0.0059
1.0 1.8 mg/L 0.015

"RaWH20:,Y :;;3~'-i, ',.c 15;-JON';00·:, ..~ •.,,:;-15~JON-00 ':'-'" asi254":,,
1.0 19 mg/L 5.0

SMl1S)i)40C
HARDNESS: TOTAL

SMlllij'2540D
TOTAL SUSPENDED SOLIDS

SM(18) 4500: P-E
ORTHOFIIOSPHATE AS P

,SM(18)2320B
ALKALINITY: TOTAL AS CAC03

,':~':BPA;:30iI~'ii~f;f;~\~:;::1,::'
CHLORIDE
NITRATE' AS N

SULFATE

SM(18)2540C
TOTAL DISSOLVED SOLIDS

Mei:h9.djl"l!f,;;~c~.i :::~><c:\:·i{;~',f!;"r/'£;,~·;i;'-~:·?£:;;:;:'IY;~i( ,';·~:,'ifB.t:;'~:~ik~<!~~;yt~~~F.~~!i£~;;:i;;.!~~,"1YB:is':Da~e,::r,,;,~'iii'fR¥.}'iii2?i:~:;S:ii'''fPW6ilcil#.'ii1::i't,,;S:;c~,~':
Parameter Dilution Qualifier Result Onits md1va1ue Text

,.EPA 200~:,,';'FILTER

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICREL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

RawH20
.-, "'.~ .
" ~"~~ :",. ....

1. 04 U
1.04
1.04 0
1.04
1.04
1.04 B
1.04
1.04 0
1.04 ,0

1.04 0
1.04 0
1.04
1.04
1.04 B
1.04
1.04 U
1.04
1. 04
1.04 0
1.04 0

1.04 tJ

1.04
1.04
1.04 0
1.04
1.04

~5.+~:09,:;t)t:§:~:tf~"IjO: R,81~3t>",
7.28 ug/L 7.28

140 ug/L ~.24

3.12 ug/L 3.12
8.19 ug/L 3.12

15.6 ug/L 0.312
0.0244 ug/L 0.0208

4,060 ug/L 19.8
0.728 ug/L 0.728
1.04 ug/L 1.04
0.728 ug/L 0.728
3.12 ug/L 3.12

117 ug/L 7.28
723 ug/L 16.6

1.340 ug/L 2.08
1.46 ug/L 0.312
3.12 ug/L 3.12

2~170 ug/L 13.5
,3.84 ug/L 2.08
5.20 ug/L 5.20
7.28 ug/L 7.28

18.7 ug/L 18.7
4,420 ug/L 9.36

42.6 ug/L 0.312
12.5 ug/L 12.5
2.13 ug/L 0.936
5.57 ug/L 2.08

I
I
I
I,
I
I

·g~~[ql~~jl~~::jii&~~JK£§'l?§~t~~;t~ilfa~i'5~AQ5~ff22~@,~~Mfi4~T4i.r~.:lF.:itij9.7~I~-'j~I~~}:~f.
SILVER 1.00 0 0.800 ug/L 0.800
ARSENIC 1.00 U 2.00 ug/L 2.00
BERYLLIUM 1.00 0 0.200 ug/L 0.200
BARIUM 1.00 14.6 ug/L 0.400
CADMIUM 1.00 0 0.400 ug/L 0.400
CHROMIUM 1.00 0 2.00 ug/L 2.00

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 9
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I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:

Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L82421-8
RES CAMANCHE
DEPTH CAMA

Jun 14 2000, 01:15pm
Jun 15 2000, 11:00am
camp of 10', 20' 30'

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Mult Sample Loc Camp Collect Date is end of composite period.
Variable depth sample e Mokelumne R 1/4 mi above penn Mine - see
nts for depth

comma

H;;~il,~:(,~feienc~!;:i*:~,:5ei~~~¥~:1~':~~i;:·f.t~;;::;:7:~·~},c+;i:'i~tt:TI0Z:tfcf:T'!'~ffH'BlitCl:i::~epOiif.8;~;:;;~~1}i!i~.iepat:~";~'{;:~:.~Rii:iiLtD>·.':.':::{';.:: .·::i.!oikiniin+'ii·::j~~:;?·:o;:
Parameter Dilution Qualifier Result Units mdlvalue Text

EPA 200:9: ~ F.ILT~.. ' . '··':S'.~2:;;i\\"r'~;:·::; RawH26:.~:~;X~Y,~'j}':;:&;~,):ntS,;,J'oN790o':.!n'~J:20;,;JW":of' ',' ..R8i38'i
LEAD 1.0 U 0.30 ug/L 0.30

lS:;.:JtlN~OO:.-' ):..,,::::~j22;.,JuN~ 00
5.0 ug/L 5.0

'..';,"~"!RAwH2P/~":::';':-,.:;.· ',:. : :'/-
1.0 U

c :'_._~",._

;:-"0':EPA 200~9:c FILTER
NICKEL

COPPER 1.00 U 1.00 ug/L 1.00
MANGANESE 1.00 0.446 ug/L 0.200
NICKEL 1.00 U 1.00 ug/L 1.00
LEAD 1.00 U 1.00 ug/L 1.00
J\NTIMONY 1.00 U 1.00 ug/L 1.00
SELENIUM 1.00 U 2.00 ug/L 2.00
THALLIUM 1.00 U 0.200 ug/L 0.200
ZINC 1.00 U 10.0 ug/L 10.0

I
I

I
I

I
I
I
I
I
I
I
I
I BATCH PREPOATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 10

I



Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comnents:

B78S-9802-1
L82421-9
MISC
MISC

Jun 14 2000. 01:15pm
Jun 15 2000. ll:00am
blind field rep

BAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax CS10) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

I
I
I
I

·;if:fF~~;;J.~9f'§;;:;¥£(;ii;:';:;,f?~{'~;Eft.?~;{;t~T:ti~~;~:f[~ifA@"~!Y~i;:11'i;§.:m~,!~~~Ql)"It1.""i0~§~·~:C·6:o ::·~::J;:S·:'ft!~p~:,:;;:,::.
CHLORIDE 1.0 1.5 mg/L 0.015
NITRATE AS N 1.0 U 0.0059 mg/L 0.0059
SULFATE 1.0 1.8 mg/L 0.015 I

.'.:': ..• SM (18f~3i.o~:i+;'S:··;~L':i:~;Cc:~ ;';:;ir,??;;ef¥f2*::,1l.;~ih@,6.·~.:';:'iP?fi:::;Jdi.'li£i\:'!;;;(015:;rqN~p.~\.m[:;::t~f.ro.N::·00· ·:~.·::U~R~i2'5~;t'r;,f3!:,:'2;~::·~7~i78:i ;~:: '." ;.,
HARDNESS: TOTAL 1.0 16 mg/L 2.0

., .~sM(i8)'2320B·:'

ALKALINITY: TOTAL AS CAC03

SMC1812540C?L :'.:' ..'.o:'·:"·':."~':::·
TOTAL DISSOLVED SOLIDS

.• ::.lliiWH2q~,·;.~ki:;:i'h\T~';;}f·:6::;is:=:.nm.::00.: •.. ,.:::i.5c.:Jtm-:00:::"i.··.R812S4 ' ..
1.0 18 mg/L 5.0

~;';·~"·;:f:'~"~.RawH20::;/t~;';~*}lZ;~d20",JUN~0·i>;:;;"';:¥0::)6=:JUN~0(j:'".. :.·R81:493....;:c.::.:..::.WG7:boo~ i •..•

1.0 35 mg/L 6.0

I
I

··..f':···· :",.;:)S~JUN-::OO,
0.0090

·SK(lSI2'S4.0D'··
TOTAL SUSPENDED SOLIDS

:';-'. :SMCi8)4500:?P::E;",:.'
ORTHOPHOSPHATE AS P

,,,',' ". '. ":'.,<", :~wH2(rr·:,
0.28

itiiWH20'
1.0

U

". 'lS::·JUN-Oo.·
1.7

'''lS::'.:nm-OO· . R81323,
mg/L 1. 7

1S-'JUN-O0 : "R812~9.·
mg/L 0.0060

WG72161 I
•. ..·BPA:ioo;:i;.~i:LTEI~):i:>1·::

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM

SILICON
STRONTIUM
THALLIUM
VANADIUM

ZINC

·..::~O;
1.04
1.04
1.04 .
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
~.04

1.04
.·1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

"-i~

U

U

B

U
'U

U
U

B

U

U
U
U
U

U

U

j;·;:~#'s:.roN'70ii< . :;21"JtlN:"06.,:~8,i43:(,. :\WG72i21 : .
7.28 ug/L 7.28

40.0 ug/L ~.24

3.12 ug/L 3.12
8.93 ug/L 3.12

15.3 ug/L 0.. 312
6.0407 ug/L 0.0208

4.030 ug/L 19.8
0.728 ug/L 0.728
1;04 ug/L 1.04
0.728 ug/L 0.728
3.12 ug/L 3.12

19.6 ug/L 7.28
724 ug/L 16.6

1.320 ug/L 2.08
0.903 ug/L 0.312
3.12 ug/L 3.12

2.160 ug/L 13.5
2.08 ug/L 2.08
5.20 ug/L 5.20
7.28 ug/L 7.28

18.7 ug/L 18.7
4,430 ug/L 9.36

42.6 ug/L 0.312
12.5 'ug/L 12.5
1.41 ug/L 0.936
2.08 ug/L 2.08

....: ..... I
I
I
I
I
I

SILVER
ARSENIC
BERYLLIUM
BARIUM

CADMIUM
CHROMIUM

1.00
1.00
1.00
1.00
1.00
1.00'

U
U
U

U
U

0.800
2.00
0.200

14.2
0.400
2.00

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

0.800
2.00
0.200
0.400
0.400
2.00

I
I

BATCH PREPDATB as initial date of sample pr:!!paration
ANALYSIS DATE as date of analysis

Page 11 I
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I
I
I
I

Project Number: B785-9802-1
Sample Id: L82421-9

Site: MISe
Locator: MISC

Client ID:
collect Date: Jun 14 2000, 01:15pm
Receive Date: Jun 15 2000, 11:00am

Sample Comments: blind field rep

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

Met¥d,'R!if~~eiiCi~,:;,~;;t1E£~·;r~-,::.';.~·2,;·:':i:;~i~:;;'§E":)JS):~:<~CHa'~ri~:~mi;:~~!JX<:':Pa,~Cii{;,~!@,t.&.";l!;;~~~_ill,7Date,';,:.:2·~·':::IP,;·"'ic,'{;__ wo'r§i,1si:K~E~~)t:';';;
Parameter Dilution Qualifier Result Units mdlvalue Text

;·;t:io:jijN;;'oo "':,,:,::>Rliij~_7;

ug/L 0.30

- '~22-'JON:0(>'
ug/L 5.0

'j5~JoN'::OO

5,0

1.91 ug/L 1.00
0.591 ug/L 0.200
3.06 ug/L 1.00

U 1.00 ug/L 1.00
0 1.00 ug/L 1.00
0 2.00 ug/L 2.00
0 0,200 ug/L 0.200
U 10.0 ug/L 10,0

o

',i" "'." ::"~;'ls,;J,iiN~OO"

o 0.30
,..':;:;Ra~OI~~~::'
1.0

1.0

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

":;i,EPA 200:9': FILTERC:'~,."
NICKEL

LEAD

COPPER
MANGANESE
NICKEL
LEAD

ANTIMONY
SELENIUM
THALLIUM
UNC

I
I

I
I

I
I
I
I
I
I
I
I
I BATCH PREPDATE as initial date of s~le preparation

ANALYSIS DATE as date of analysis

I
Page 12
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Batch QC Report

Report generated on: Ju1 13 2000, 08:41 pm

I
I

MethoqReference
Parameter Qua:L Blank

smiip_tag:: BatchPrepDate';'" •,.AilalYs'lSi>at'e::·.'RuriID
Units Qual Dup Qual MS Qua1MSD

RPD REC SPIKE RPD

.:WorJaluili
Qual LCS

REC SPIKE I

.:'" ~IQUi:D' .:.' .' ·c'>:. ·":,;f"'is-"6uN:':oif,0::,::: \.·,15:':JtJN"OO;~:~:!'{f;)R81255:·; <:
o 100
1.2 100

I
I

I

I

I
I

100

130

100

:, :WG7215?<~~~:" _.
83
100
110

:-:R.~ii4~ ..::>'::..>',:WG72161
110

94
94

99
99
97

N 64
99
98
120
97
100
97

15~.:iuN"OO··." .. :. R81254
100
100

...... 15.:'.iuN-OQ,:,.
100

2.3

U 0
U 0
tl 0

0
tl 0

9.1
U 0

1.9
.21
3.6

tl 0
U 0
U 0

mg/L

mg/L
mglL
mg/L

mg/L

'mg/L

;;:~:':'}:::~::(.::i;,:/::'.c~;;,.:i'i::'~:,;', .' jis.::.iuN:.!o~:.<:. :::r;;:iRlil~~3~,;,::
100

tr .018

U .0059

'.WATER
U .014
U .015
U .004

U .015"

',·j;:i:QUID·· •. , _:;\!5~JuN."-Oii
11 .006 mg/L 15

, .·15~JtJN.::00:~;

o
o

'",.' .--
" '~.' , ~,~;' ...-.~' -..

'.' ~ (18) 4500{P~p: ,~- '.'
ORTHOPHOSPHATE AS P

.'sM.(18) 23~oC.:';6'''~.?::~.fi:: .. ".... :~.;;
HARDNESS: TOTAL
HARDNESS: TOTAL

:,: SM.(1~)2320i( .. ".:'. ,,::.",
ALKALINITY: TOTAL AS CAC03
ALKALINITY: TOTAL AS CAC03

;:'-:.BPA ,300,:0-':';)';;:::,':::,
FLUORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N
NITRITE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
SULFATE
SULFATE
SULFATE
SULFATE

,. EPA i~O;2'

TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

:LIQUID
11 6 mg/L

ls;,;duN:i'oo'
0'
8

Wc7:ii93

I
BLANK
DUP
MS
MSD
LCS

RPD
REC SPIKE
RPD

REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (VI)
- Matrix Spike Duplicate precision (VI) (determined b¥ base results)
- Laboratory Control Sample Recovery for Accuracy (VI)

I
I

Page 13
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..'~~',...' 2:;;Wk:·:":'"t:IEi:-&:\;;~3f.~.·tEEfj;~~i-~!i?I0~;0\:i.f21.Hffiii"O.Q:f;.;·;;};;3:i814ji~:·:,~~;.·;,<:~:'tiG'i2j21.T/:~.r··
U 7.28 ug/L 101 .633 128
U 7.28 ug/L 98.7 2.44

7.16 ug/L 98 .042 103
U 6.24 ug/L 96.7 3.94
U 3.12 ug/L 100 1.16 113
U 3.12 ug/L 99.8 3.4
U 3.12 ug/L 107 .189 116
U 3.12 ug/L 105 2.61
U .312 ug/L 102 .735 97.6
U .312 ug/L 98.4 2.43

.0509 ug/L 103 .47 99.3
U .0208 ug/L 101 2.48
U 19.8 ug/L 103 .499 96.9
U 19.8 ug/L 87.6 12.2
U .728 ug/L 100 .784 96.5
U .728 ug/L 97.8 2.05
U 1.04 ug/L 102 .00464 103
U 1.04 ug/L 100 3.43
U .728 ug/L 101 .547 97.8
U .728 ug/L 99.1 2.44
U 3.12 ug/L 97.3 .181 92.6

'U 3.12 ug/L 95.4 3.02
U 7.28 ug/L 100 .757 101
U 7.28 ug/L 99.2 2.04
U· 16.6 ug/L 103.4 100
U 16.6 ug/L 85.8 19.5

9,41 ug/L 103 .839 98
U 2.08 ug/L '85.8 19.3
U .312 ug/L 103 1 98.4
U .312 ug/L 101 4.61
U 3.12 ug/L 99.8 1.05 98.8
U 3.12 ug/L 98.4' 3.97

19.3 ug/L 103 .0208 98.4
U 13.5 ug/L 86.4 14.5
U 2.08 'ug/L 100 1.18 98
U 2.08 ug/L 98.6 .967
u 5.2 ug/L 106.5 104
U 5.2 ug/L 104 2.12
U 7.28 ug/L 104 .254 118
U 7.28 ug/L 102 2.06
U 18.7 ug/L 104 4.27 96
U 18.7 ug/L 101 4.38
U 9.36 ug/L N 136 1.23 97.6

11.8 ug/L 98 2.34
.363 ug/L 102 .821 100

U .312 ug/L 99 2.08.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Method ·Refi:l"rooce(.'.',c·
Parameter

. EPA.~O~~~·;:,iI~!im. "'.:": ·.,'c.'.,:.'.
LEAD
LEAD

,':.~.EPii.,:;~06:7::·i~~T;BR.:ct~E~li:';::i(:5!Z';~?
ARSENIC
ARSENIC
ALUMINUM
ALUMINUM
SILVER
SILVER
BORON
BORON
BARIUM
BARIUM
BERYLLIUM
BERYLLIUM
CALCIUM
CALCIUM
CADMIUM
CADMIUM
COBALT
COBALT
CHROMIUM
CHROMIUM
COPPER
COPPER
IRON
IRON
PCYrASSIUM
PCYrASSIUM
MAGNESIUM
MAGNESIUM
MANGANESE
MANGANESE
MOLYBDENUM
MOLYBDENUM
SODIUM
SODIUM
NICKEL
NICKEL
LEAD

LEAD

ANTIMONY
ANTIMONY
SELENIUM
SELENIUM
SILICON
SILICON
STRONTIUM
STRONTIUM

EAST BAY MUNl:CIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 13 2000, 08:41 pm

.:?;~:.isaDiPltilg.h"J3atc:iii?fePoilte; /'~.:.Aniiiys:fIiDate C . ""KUnID"
Qual Blank Uni ts Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

., .•. ;:;::;~LioU~D~~Z;{:: ; ';;?i;:::::;::f:LS';:JiJNiiio'::=J)~"::::20:':.iuN~OO: , ..... ·R8i387·~;~ ..
U .3 . ug/L 97 5
U .3 ug/L

'Worknum
Qual LeS

REC SPIKE

I
I
I
I
I

BLANK
DUP
MS

MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy 1%)
- Matrix Spike Duplicate precision (') (determined by base results)
- Laboratory Control Sample Recovery for Accuracy ('I

Page 14



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 13 2000. 08:41 pm

I
I

EPA 200,.8:' FILTER. . ~ .::'.; •.:,·:~i.",,<WATERI~;' .'~ '., ':",r:-:' ;':i:::::;,;isi.JUN-oo" ';:22':JUN-"OO, -. :'". . :Rli154~'''''';':'f" ;>,wG72380.
SILVER 11 .8 ug/L U .00000000
SILVER 11 .8 ug/L
ARSENIC 11 2 ug/L 88.2 .773
ARSENIC 11 2 ug/L
BERYLLIUM 11 .2 ug/L 89.8 1.09
BERYLLIUM 11 .2 ug/L
BARIUM 11 .4 ug/L 93.9 .728
BARIUM 11 .4 ug/L
CADMIUM 11 .4 ug/L 88.9 .434
CADMIUM II .4 ug/L
CHROMIUM If 2 ug/L 106 8.74
CHROMIUM If 2 'ug/L
COPPER II 1 ug/L 92.3 13.2
COPPER II 1 u~L

MANGANESE If .2 ug/L 102 9.86
MANGANESE If .2 ug/L
NICKEL U 1 ug/L 94.3 9.37
NICKEL U 1 ug/L
LEAD U 1 ug/L : 100 , 3.92

LEAD U 1 ug/L
ANTIMONY tr 1 ug/L 90 1.5
ANTIMONY u 1 ug/L

SELENIUM U 2 ,ug/L ' ·75.2 8.58
SELENIUM tr 2 ug/L
THALLIUM U .2 ug/L 105 1.55
THALLIUM U .2 ug/L
ZINC tr 10 ug/L : 89.3 5.63
ZINC tr 10 ug/L

'... ·c;S!!·(f8),i540C!"::~F;::':\).iC.~0:":~>:'~":;'{:;Z~_>"';~k~~iQUID)~?".i(}:::iE{';:f,E\):~~f;7mi::60?:;;;;;':AF2:o.:-JtiN"~()::·-., .:<Rs1493'"
TOTAL DISSOLVED SOLIDS 12 mg/L * 29

.'.' :; ,:, :-: ~:;,;:;;;", :\:i"}:'.i.~~,;~>!H~iiDiiltag ;,;:l'ia~c;h~WIlcitlb ;;:,~ :AruilyBl.sD<ite;'
Qual Blank Units Qual Dup Qual MS

RPD REC SPIKE

U 12.5 ug/L 102
U 12.5 uglL 101
U .936 ug/L . 106
U .936 ug/L 102
U 2.08 ug/L ' 98.4
U 2.08 ug/L 97

I
I

I

I

I
I
I

I

I

I
98.5

88.7

101

,WG7240S::- ',' "'3";;,

102

-:, WGi23'oci>S;;'\,
100

·:Worknum:.. ··
Qual LeS

REC SPIKE

1. 88
2.78
.182
3.17
.0347
2.34

'R81496,

13

RunID.
QualMSD

RPD

.";!,;i':;;;JtiN~()Q' 0'\ :',:22"-JuN;"OO
97

':;;',:LIQUID:r.,:>
11 5 uglL
11 5 ug/L

,: ~

:.....!' •. ;:'.::-; ..

THALLIUM
THALLIUM
VANADIUM
VANADIUM
ZINC
ZINC

Meth~ Refefe#e,~i
Parameter

.~~ 'B~A' ',.2 0'0 ~'~..~'/p~j.TBi~(~ .,
NICKEL
NICKEL

I
I

BLANK
DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD

REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery foz' accuracy ('II)

- Matrix Spike Duplicate pz'ecision ('II) (determined by base results)
- Laboratory Control SlIII1Ple Recovery for Accuracy (%),

I
I
I
I
I



I
I

I
I
I

EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510)287-1432 Fax (510)465-5462
Analytical Results Report

Report generated on: Jul 31 2000 08:35 pm
Tum-around·time (min to max): 21 to 21 calendar days
Sample(s) receiveCf by the lab on: Jul13 2000.10:10 am
Login #: L83053
LSR #: B785-9802-1 .
Project Title: Penn Mine Environmental Restoration:Receiving Water Monitoring

. .
Please route this report to:

I Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

This is an electronic tran~mittal of a Laboratory Analytical Report

I
I
I
I
I
I

Legend to the Report Qualifier Flags: .

• • Duplicate value outside of control limits

+ • Positive

- • Negative

< • Less than

> • Grea tar than

A • Absent

B • Analyte detected 1n method blank

C • GC/HS confirmation

CO • Confluent growth

D • Surrogate spik.e outside of control limits

B • Estimated value. concentration outside

calibration range

FAIL· Pail

H • Analyzed past· hold t~

I • Dual Colwrn quantitation difference» 40' RPD

J .- Estimated value. quantitation does not meet

SOP crtteria

LA III Lost analysis

H • Duplicate injection precision not met

N • Spik.e. recovery outside of Control limits
HEX; • Negative

P • Present

PASS· Pass

POS • Positive

Q • Data qualified by the Data Review CO!lIllittee

R • Spike out of calibration range

S II Method of standard add! tions used

SP .. Spreader

T • Diesel/Gasoline pattern 1s atypica~

TH"1'C .. Too Numerous to Count

U • Analyte not detected

W • Poat-digestion aplke (HGA) outside control
l1m1ts

X • PresUmptiva evidence of a compound

- • ApproxJ.mately

I
I
I
I

THIS REPORT MAY OM.YBE REPRODUCED IN ITS ENTIRETY. RESULTS CONTAINED IN THIS REPORTAREREFLECTIVEOM.YOF THE ITEMS
REOUESTED TO BEANAL 'fZED AND REPORTED. UNUSED POR17ONS OFSAMPLE WILL BE DISCARDED WITHIN THIRTY DAYS OFRECEIPT UNLESS
OTHER ARRANGEMENTS AREMADE BY THE CUENT. .



Jul 12 2000, 03:24pm
Jul 13 2000, 10.10am .
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date.
Receive Date:

Sample CClII1IIeI\ts:

B785-9802-l
L83053-l
RES CAMANCHE
DEPTH PENN20

EAST BAY MUNICIPAL tlTILIT'l DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
AnalYtical Results Report

P~U1 Mine Environmental Restoration:Receiving Water Monitoring
Inlltantaneous Grab
Variable depth sllJlille 8 Mokelumne R upstream of Oregon Gulch - see com
ments for depth

I
I

I
MethodR-efa.r~ge
Parameter

'.,
'"." ," ,;'C', ::;;;;~,,:;~';.Ma~rix';."" Till[ 'BatCh:~ePDat~','~"c"'AnalYsis 'nate ":',":. 'Riit{:'fo", >:~";:l:--;: }4oricnl.rin, .

Dilution Qualifier "Resuit' Units' mdlvaiue Text I
PH
TEMPERA'1'tJRE
CONDUCTIVIT'l
DEPTH
TURBIDIT'l

',~<~:, -":·;,,:'/~jl:'~:-~·i~f~,j~~~9.:
1.0
1.0
1.0
1.0
1.0

,:~~~iiq~U~:~;:g~~:'QO';';'~:'{;'[0~ii~j8)~~~f£5i~::~~t~i~:1..,':c' ,
7.7, pH units

27 deg C
42 umbos/em TOS CALC = 21 mg/L
12 feet
,2.1NTU

I
I
I
I
I
I
I
I
I

BATCH PREPDATE as initial date of sllJlil1e preparation
ANALYSIS DATE as date of analysis

Page 1

I
I
I



Jul 12 2000. 03:26pm
Jul 13 2000. 10:10am
field data: use attached data sheet

I
I
I
I

Project Number:
. Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Camments:

8785-9802-1
L83053-2
RES CAMANCHE
DEPTH PENN20

EAST BAY KUNICIPAL UTILITY .DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Instantaneous Grab
Variable depth sample 8 Mokelumne R upstream of Oregon Gulch - see com
ments for depth

..f\ ;;:::W}~~~~+~q,~·~:;}\~(>:~2,.4J:PL.:o6~s~}~fR8218~·§X'::·...,'.. -WG73131
7.1 pH units

'19 deg C
34 umbos/em TOS CALC 17 mg/L
24 feet
1.3 NTU

I
I
I
I

·1

I

Metb&1Nte~erenc:e:;
Parameter

PH
TEMPERATURE
CONDUCTIVITY
DEPTH
TURBIDITY

'.0,,',;., :'.;:{., JoIiltr:iii:
Dilution

.•.. Tag ,.tsaici!;;t~~tl!;>:';iu):illYslsj)ateRwiID
Qualifier Result Units mdlvalue Text

'WorJmum

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 2



Jul 12 2000. 03,28pm
Jul 13 2000. 10:10am
field data: use attach~i data sheet

Project Number:
SlIJI1Ple Id,

Site,
Locator:

client ID,
Collect: Date'
Receive Date:

Sample Cortments:

8785-9802-1
L83053-3
RES CAMANCHE

DEPTH PENN20

EAST BAY MtmICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration,Receiving Water Monitoring
Instantaneous Grab
Va:dable depth sample Q Mokelumne R upstream of Oregon Gulch - see COllI

ments for depth

,I
,I

'I
I

Method 'Refe~~c~·~:~~~~j~~··:::...k

Parameter
"'~:",;':\f~~triX;U·':!raiJ,";satchPrepoate:, ·'iJUU{;J.ys1B1>ate '

Dii;,tton . Qualifier . Result 'units' .. mdlvalue
RunID

Text
'., 'WoikJiUiu ' I

PH
TEKPERATURE

CONDUCTIVITY
DEPTH
TURBIDITY

:'~';;i:,,~~_~~~~~~~~.~t~"~:~~~;'i:L:;~ --,'
LO
LO
LO
LO
LO

''1:Z:''JUL-'oli ;:;~t!~~?'iJtfi"~~,,o';
6.7 pH units

14 deg C
41 umhos/em
46 feet
3,9 NTU

TOS CALC 21 mg/L
I

I
I
I

'.
I

BATCH PREPDATE as initial date of sample pr(!paration
ANALYSIS DATE as date of analysis

Page 3

I
I
.'



I
I
I

Project Nwnber:
SaIllPle Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

SaIllPle Ccmunents:

B785-9802-1
L83053-4
RES CAMANCHE
DEPTH PENN20

Ju1 12 2000. 03:30pm
Jul 13 2000. 10:10am
comp of

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Mult SaIllPle Loc Comp Collect Date is end of composite period.
Variable depth saIllPle & Mokelumne R upstream of Oregon Gulch ­
ments for depth

see com

.. R82289,

13-Jti):.-'OQ: ";';i:'f,tj~Jin,,.:OO

1.4 mg/L 0.015
0.0060 mg/L 0.0059
1.8 mg/L 0.015

',:H..,.nn.~OO,::>;:J:\~~~~OO.'
24 mg/L 5.0

,··..:i8,~.1tJ:ij:::oo;;;t'!:l,~1!¥.~~~ ...:~o
36 mg/L 6.0

::·,:13i.:nn;:;OQ:;<:1;;~~~~-:ojj
2.0 mg/L 2.0

c'
l ~;~ ··;·.'>T~/i,_~fJtfu?p,~~ ::--;;:.i~~~~~~~,Q~l,'.,.:,.,,:·~' ~'-,~~.~~-QO_;:·~:]{';:;·;·i:; ·"'.:.~;i~_,~7~:q·t

0.0080 mg/L 0.0060

'TRa)offl2ct>", ..,
o

1.0
1.0

:::h:;iRA,m~Q.·.i;,~i/,;:~,,·'
1.0

i ,'::" : :;Ma~~iX,' ""Tag, ,,;Batch PrepDate: :;~~ySis Date RunID
Dilution Qualifier Result Units md1value Text

":i:t:;'~':'>~\fH20i',',. .-, ' (:.:.::,,;i4'-JtiL":OO.';::'::;11;;;;g4!,jpi.~OO
1.0 18 mg/L 2.0

"'.,"".,.:.~..:,'., .: :~~,'::~RaWB2trt~':.;;~·~ ..r::·~:~: :;~ t\;-

o~j3' U

·,;it.A:~;:'})~a~p· ,.,
1.0

Method RefereIic~,:.;"i;·:~;:jf~:·;.,
Parameter

SM(18) 2320'B ;};:rf;::;~::;c"·· ;,
ALKALINITY: TOTAL

EPA 300~0'

CHLORIDE
NITRATE AS N
SULFATE

8M (t8) 254jjD:3"ilt~~t~2":
TOTAL SUSPENDED SOLIDS

." 8M (3,8) 25;4.0f:;';i~~Ii'§~':'.L/:;:;
TOTAL DISSOLVED SOLIDS

SM (18)4500 i ~\~~l§,1{i~:\, ,··t~ig·::.;'L.:C"',Ra~O(~. I::' ",
ORTHOPHOSPHATE AS P 1.0I

I
,I,, '

•,I'

i7-.fuL~OO::,'f::~::Ti.1!~Ji1'igL':;00< .
7.28 ug/L 7.28

35.3 ug/L 6.24
3.12 ug/L 3.12
8.14 ug/L 3.12

15.4 ug/L 0.312
0.0208 ug/L 0.0208

3,650 ug/L 19.8
0.728 ug/L 0.728
1.04 ug/L 1.04
0.919 ug/L 0.728
3.12 ug/L 3.12

18.8 ug/L 7.28
665 ug/L 16.6

1,230 ug/L 2.08.
0.312 ug/L 0.312
3.12 ug/L 3.12

2.000 ug/L 13.5
2.08 ug/L 2.08
5.20 ug/L 5.20
7.28 ug/L 7.28

18.7 ·ug/L 18.7
4,000 ug/L 9.36

38.9 ug/L 0.312
12.5' ug/L 12.5

0.936 ug/L 0.936
2.29 ug/L 2.08

I
I
I
I'
I

'.,I

EPA 200 ;7 :F~~rf,~:
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

EPA 200.8,F~;:;._
SILVER
ARSENIC
BERYLLIUM
BARIUM
CADMIUM
CHROMIUM

''-:';::,,',':i;¥RitWB20 .•..
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1.04
1. 04
1.04

'··:i.'~i~~20::'~;;l~

1.00
1.00
1.00
1.00
1.00

U

B
U

U
B

U

U

u

u
u

u
u
u
u

u
U

B

u
u
u

u
u

·14~JUL,.OO

0.800
2.00
0.200

14.6
0.400
2.00

:~;:~2!t4uL,.:OO ,
ug/L 0.800
ug/L 2.00
ug/L 0.200
ug/L 0.400
ug/L 0.400
ug/L 2.00

R82640 WG73.5S8

I
BATCH PREPDATE as initial date of saIllP1e preparation
ANALYSIS DATE as date of analysis

Page 4

I



Project Number: B785-9802-l
Sample Jd: L83053-4

Site: RES CAMANCHE
Locator: DEPTH PENN20

Client :rD:
Collect Date: Jul 12 2000. 03:30pm
Receive Date: Jul 13 2000. 10:10am

Sample Comments:.comp of

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Mult Sample Lee Comp Collect Date is end of composite period.
Variable depth sample 9 Mokelumne R upstream of Oregon Gulch ­
ments for depth

see com

I
I
I
I

1.00 2.00 ug/L 1.00
1.00 U 0.200 ug/L 0.200
1.00 2.35 ug/L 1. 00
1.00 U 1.00 ug/L 1.00
1.00 U 1.00 ug/L 1.00
1.00 U 2.00 ug/L 2.00
1.00 U 0.200 ug/L 0.200
1.00 U 10.0 ug/L 10.0

I
I

I
,I,

,AI1aiiB~s':DateRun,ID
Units mdlvalue Text

"~"'(,,~~~~!'fli;:~::?:;'·h'.ii8~58f.
ug/L 0.30

···i;';;:~?~~J~O,,:·t-·;·:?Yi"Ra.2j17'

ug/L 5.0
't·42.:rtn..:.OO',

5.0
:; '),::.~~~~9.~~;':,;~~~'f~;;,.r;;.~:<~-~~ :

1.0 U

."'-"";. ":.',xatr1X':-·;'-'Tag.'::'-iBatCli'iPI:epoate· .
.. Dil~t:i~n' '~alifier Result

,';>:~. ':'. ~,:::'t::';~"';}\~~~~~~~-q~~~~~~{:;~;:;;IT~~~~:~'-; 2" '~~:>1~ ';_~-~6~
1.0 U 0.30

'JEPA 21l() ;'9.", t;rLTs:(t'~1f;:;;;-;:t .••.
LEAD

:-,EPA 200~.9i·:'PILTBRj%~~;~'S~·
NICKEL .

MethOd'Ref~c:e
Parameter

COPPER
MANGANESE
NICKEL
LEAD

ANTIMONY
SELENIUM
THALLIUM
ZINC

I
I
I
I
I
I

BATCH PRliPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 5 I
I



Jul 12 2000. 02:34pm
Jul 13 2000. 10:10am
field data: use attached data sheet

I
a
I
I

Project Number:
, SaJ\1Ple Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B78S-9802-1
L830S3-S
RES CAMANCHE
DEPTH CAMA

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (S10) 287-1432 Fax (S10) 46S-S462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Instantaneous Grab
Variable depth saJ\1Ple 9 Mokelumne R 1/4 mi above Penn Mine - see comma
nts for depth

TOS CALC = 21 mglL

Matrix' 'Tag(.,",~~~ii~~PrePI>ate
Dilution Qualifier 'Result

Wor-knumAilalysiS oate;,. ,:Run 10
Units mdlvalue Text

",~)rt,·i'02.~:h~il'~~hJI$-'oO·:,:i'1;~~;"OOF,-,>,:;'R811~7;"
7.7 pH units

'26 deg C
42 umbos/em
12 feet
1. 7 NTU

'RawH20
.0

1.0
1.0
1.0
1.0

H~thCxiReferOni::e,
Parameter

:\t~:~~v.~~·".:.:'·',"d: :~.;:~"
PH
TEMPERATURE
CONDUCTIVITY
DEPTH
TURBIDITY

I
'j

I

I
.1

I
BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 6

I



Jul 12 2000. 02:36pm
Jul 13 2000. 10:10am
field data: use attached data sheet

Project Nwnber:
SllllIPle Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample comments:

8785-9802-1
L83053-6
RES CAMANCHE
DEPTH CJ\MA

EAST BAY MUNICIPAL llTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Perm Mine Environmental Restoration:Receiving Water Monitoring
Instantaneous Grab
Variable depth sample lil Mokelllllllle R 1/4 mi above Penn Mine - see COllUllEl

nts for depth

I
a
I
I

MethOd Referiliiq~~Gf,;: ,,',"
Parameter

, ··;;'·'~·.>:,,~thj[' ,:"'.'Tag:'satcli PrePDate~t,'jft~lYSiS Date.'· 'RuniD'
. Dilution 'Qualifier Result Units mdlvalue Text

'worknUm I
PH

TEMPERATURE
CONDUCTIVITY
DEPTH

TURBIDITY

'·::'~'i~\j,;Rri~()i:~;'2~1;·};J:-'· "
1.0
1.0
1.0
1.0
1.0

12 "JUL':Oo.;n:;;1f.>{\~:{f2C;.:ii!L':OO'
7.0, pH units

17 deg C
32 umbos/em
24 feet
1.2 NTU

TOS CALC .. 16 mg/L I
'I
I
'I' ,

J
I

BATCH PREPDATB as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 7

,I
I
I



Jul 12 2000, 02:38pm
Jul 13 2000, 10:10am
field data: use attached data sheet

'1

I
Project Number:

Sample Id:
Site:

Locator:
Client 10:

Collect Date:
Receive Date:

Sample Ccmments:

B785-9802-1
L83053-7
RES CAMANCHE
DEP'l'II CAMA

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Instantaneous Grab
Variable depth sample 9 Mokelumne R 1/4 mi above Penn Mine - see comme
nts for depth

TOS CALC = 15 mg/L

I
I
I'

I
I
I
I
I

I

MethOd' Referenc,e,:
Parameter

·-;:~·'<::~.~);:~:)i~;:i~h.:.,··:·::'""":.
PH

TEMPERATURE
CONDUCTIVITY
DEP'l'II

TURBIDITY

'::i;~ii,\:~i'4;~"-;lfat#£ ..... :,:T&lti,,;,Batch;:t>tepoate::~;'Analysis Date . Run}:Ib;' ,'.
Dilution Qualifier Result units mdlvalue Text

,', ····.::,:;,~~Zr;;;~~i:;:;~~9;.\,.:.:;:?;¥'::fc~:'J1;:,~~:+crt1Ii",oo \;, i'12'-JUL"-OO
1.0 6.8 pH units
1.0 16 deg C
1.0 30 umbos/em
1.0 36 feet
1.0 1.5 NTU

Worknum:

I
,I
I

BATCH PREPDATE as initial date' of sample preparation
ANALYSIS DATE as date of analysis

Page 8



EAST BAY MTJNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
,I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COIIIIlentS:

B785-9802-1
L83053-8
RES CAMANCHE
DEPTH CAMA

Ju1 12 2000, 02:40pm
Ju1 13 2000, 10:10am
camp of

Penn Mine Environmental Restoration:Receiving Water Monitoring
Mult Sample Loc Comp Collect Date is end of composite period.
Variable depth sample 9 Mokelwnne R 114 mi above Penn Mine -. see
nts for depth

COImle I
I

SM(18)2320B -0 .S:ti~"'ifc;::
ALKALINITY: TOTAL AS CAC03

·1
,I

••,of

Worknum'AnalYsis oate> . Run ro.
Units md1va1ue Text

1i'-Jm;~g9.:;::~C:;:: ;' .R82248,
mg/L 0.015
mg/L 0.0059
mg/L 0.015

.-14.;..nn;fo.,oi';~' .
mglL 5.0

RBwB20: ·\'j'Iizc.~?~'f:;~.'", /;,H';'rii:rLi:OO "
1.0 20

".i',: ,",RAwH20;;i;Mf~;;':;;.f{[~;"'~:/?'t3;JUL-00
1,0 1.4
1.0 U 0.0059
1.0 1.7

.·Matdx. ::;:;"tTiig~'5'~ilat~~PrepDilte
Dilution ' QUaiifier Result

Method 'Reference
Parameter

,', 'EPA ..300'.0 Co'

CHLORIDE
NITRATE AS N
SULFATE

,SM(18) 2340C
HARDNESS: TOTAL

Ra>ffl20 .,,,,,,,',, "·:.::'14~JUL-00

1.0 15
i4'-'.fui;2(jO;.:'-;: .'

mg/L 2.0
'wG73201

SM(18)2540C .,ry~ri&2,:."
TOTAL DISSOLVED SOLIDS

'~";H2o~".ii;rft~>~t~::::~~~·i8~:Jm.·"oO
1.0 43

18....JUL=l'!9~0· .
mg/L 6.0

'RawH20 ',+:~~~~G~~0!;>){f~~~,:,00 .13"':.i9t.:%.liO:~~··J.::i';'~R~2~0!l'-·';< ." ,..··~,73~37
1.0 0.0090 mg/L 0.0060

I
:1'3':'dffi,'~:@~~Y\~;:0j{8~23"ji: "..

mg/L 2.0
." RaWB2oJ~~:i'~i.m',;\fr~;i:t;;;;Jf>:~~oo .'

0.33 U 2.0
'::-':.SM(18)2S40D

TOTAL SUSPENDED SOLIDS

"EPA 200.7: FILTER .. "...c.•,.,· ...., .. "",C','"
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

RawH20.·.~~~;~{}~~;r'·· :/.'"'" ,',\::;;':;~ 7:"JuL-'OO . ,19.",JtJLi!i@<: ;'~ R823~4'; , , .)WG7~285 ..
1.04- U 7.28 ug/L 7.28
1.04- B 23.4 ug/L 6.24
1.04- U 3.12 ug/L 3.12
1.04 8.46 ug/L 3.12
1.04 15.4 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 B 3,570 ug/L 19.8
1.04 U 0.728 ug/L 0.728
1.04 U 1.04 ug/L 1.04
1.04 U 0.728 ug/L 0.728
1.04 U 3.12 ug/L 3.12
1.04 11.4 ug/L 7.28
1.04 663 ug/L 16.6
1.04 1,200 ug/L 2.08
1.04 U 0.312 ug/L 0.312
1.04 U 3.12 ug/L 3.12
1.04 1-980 ug/L 13.5
1.04 U 2.08 ug/L 2.08
1.04 U 5.20 ug/L 5.20
1.04 U 7.28 ug/L 7.28
1.04 U 18.7 ' ug/L 18.7
1.04 3,880 ug/L 9.36
1.04 38.6 ug/L 0.312
1.04 U 12.5 ug/L 12.5
1.04 1.09 ug/L 0.936
1.04 u 2.08 ug/L 2.08

I

I
I

Page 9

BATCH PREPDATE as initoial date of sample preparation
ANALYSIS DATE as date of analysis

,BPA'200. 8 : .FILTBR~iii~;1~S:
SILVER
ARSENIC
BERYLLIUM
BARIUM
CADMIUM
CHROMIUM

.. , ,:~W~2~;r·~;~~~~:~~#~;~~~~~r~:itii~'i-: 1:'1.~";,OO
1.00 U 0.800
1.00 U 2.00
1.00 U 0.200
1.00 15.2
1.00 U 0.400
1.00 U 2.00

26",JUIi.g~p:;

ug/L 0.600
ug/L 2.00
ug/L 0.200
ug/L 0.400
ug/L 0.400
ug/L 2.00

R82640

I
I
I
I



I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L83053-8
RES CAMANCHE
DEPTH CAMA

Jul 12 2000. 02:40pm
Jul 13 2000. 10:10am
comp of

EAST·BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Mult Sample Loc Comp Collect Date is end of composite period.
Variable depth sample 9 Mokelumne R 1/4 mi above Penn Mine - see
nts for depth

comme

,,' 'i.'.Ha:~,i::ix .;,. : Tag Batch PrepDate ;';;'"AnalyliiS Date ,Run 10
Dilution Qualifier Result Units mdlvalue Text

.';~\', ~·.~~~·O::~//~~$.';:~'\'~~<"'·' ..>·
1.0 u

, U-JuL":O~":t~~;j;:'r·'JUL":,OO ," ,,;;:'it8231;7,
5.0 ug/L 5.0

worki>um,

1.00
0.200
1.00
1.00
1.00
2.00
0.200
10.0

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

2.37
0.200
1.00
1.00
1.00
2.00
0.200

10.0

u
u
u
u
u
u
u

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

~. <••

Method ,Ref~~c,iill~;.i:,
Parameter

'BPA;2()l:),~9~L'~~;

NICKEL

COPPER
MANGANESE
NICKEL
LEAD

ANTIMONY
SELENIUM
THALLIUM
ZINC

'I
J
;1
I ,EPA.2PO:l\~~i!\~

LEAD
,,14':~"'O!>;;;¥d~~;~.~;;jroL:W:',' ,·::.~Ra25111.·; )~:" .. wG1i~?~~" '.:X·" . ' .

0.30 ug/L 0.30

I
I
I
I
I
I,.
I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 10
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EAST BAY MlJNl:CIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
Project Number:

Sample Id:
Site:

Locator:
Client ID:

Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83053-9
!l:Ise
MISe

Ju1 12 2000. 02:40pm
Jul 13 2000. 10:10am
blind field rep

P~U1 Mine Environmental Restoration:Receiving Water Monitoring
Field Replicate Grab
Miuce1laneous Sample - See Sample Comment Field for Detail I

I

"

I

·1
J
·1

I
I

,I
·1
'.
I

_..~.'.

'14~€!iO'i!;<26~JUL".oli ..... '
0.800 ug/L 0.600
2.00 ug/L 2.00
0.200 ug/L 0.200

14.9 ug/L 0.400
0.400 ug/L 0.400
2.00 ug/L 2.00

';iii~J.JJii§@~'f:?::~:{;~;8;~.;oir.
37 mg/L 6.0

-W:~O:!i~0'c:,~i~i::.rot;':W·;··;':it82i7:(l.':~~~:;';C;;'~~':WGij2iJ1~ ,:-
15 mg/L 2.0

,;:i':j!?~iiqy';&<1::1~~':OO,

2.0 mg/L 2.0

'iJ~t.Q.!!~ri.':·;;<1~~::,oli'ir~::'.;j;;:;;#ii~Q6:t.:;\.\~I:tr'-::F.'~~?31j'7'.,
0.0070 mg/L 0.0060

-, '17:'~'@:f;: .' ':.'i9:-JiiL':OO;::i:'i': W·R82~8~?<;~·.';;". ;:X~73285
7.28 ug/L 7.28

18.7 ug/L ~.24

3.12 ug/L 3.12
7.48 ug/L 3.12

15.5 ug/L 0.312
0.0208 ug/L 0.0208

3.620 ug/L 19.8
0.728 ug/L 0.728
1.04 ug/L 1.04
0.728 ug/L 0.728
3.12 ug/L 3.12

11.8 ug/L 7.28
675 ug/L 16.6

1.210 ug/L 2.08
0.312 ug/L 0.312
3.12 ug/L 3.12

2.000 ug/L 13.5
5.14 ug/L 2.08
5.20 ug/L 5.20
7.28 ug/L 7.28

18.7 ,ug/L 18.7
3.890 ug/L 9.36

39.0 .ug/L 0.312
12.5 ug/L 12.5
1.40 ug/L 0.936
2.08 ug/L 2.08

l3.F~t1iO;;:~··· ,:'ij.:JtiL~liO,:::'.::·>R82248 .
1.4 mg/L 0.015
0.0059 mg/L 0.0059
1.7 mg/L 0.015

_' '·.14-'JUI{€QQ···· '.. "1'4:!.'tUL.:oci :' ,';:R·li:i~W>Kb/··:.wG7j198 ',.
20 mg/L 5.0

u

"Matx'lx '<Tag"'Biitch Pi~,!e'" 'Analysis .Date Run'IX>
Dilution Qualifier Result Units mdlvalue Text

1.0

:;'Ril:~O~.:,.>'f
1.0

'~:.~.:-;.~- ~"·J?;~~1i7H2Cf:'~~/~;~·~·:{'~~:"~-->\~{~';

1.0

'. )",.-.-,~.,..-
'.~ ~~;" . ""'"

...."•." -' ·;':;:;"~;·,:.i~'·;~~.{~RB;m2b~: .~:~~~ ":.:!'-':", -_.1'.:1':-;~:

1.0

>';::.> ';,'''':''':RaWH20'
0.33 U

.';"."

'. :'.iiiBWli20: ." ~ ~ . .
1. 04 U
1.04 B
1.04 U
1.04
1.04
1.04 U
1.04 B
1.04 U
1.04 U
1.04 U
1.04 U
1.04
1.04
1. 04
1.04 U
1.04 U
1.04
1. 04
1.04 U
1.04 U
1.04 U
1.04
1.04
1.04 U
1.04
1.04 0

.' "',,;' .Le,!,.;;;;:'.?;;;.o;·i~WH20 .• '7 ~ ..,.
1.00 U
1.00 U
1. 00 U
1.00
1.00 U
1.00 U

~.:=- : ,'.MethOd Refe:~.i1ce"
Parameter

sH(1i!j'~3:ioii~':;/;,,· '.' "
ALKALINITY: TOTAL AS CAC03

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

.;sH(!~I:~'['4cfc:';:·,,;:;:'.
TOTAL DISSOLVED SOLIDS

SMfi"!lJ~:S:(QjV;i/;

TOTAL SUSPENDED SOLIDS

EPA'i~.:QO::'Q,i.,~£;; : ..
CHLORIDE'
NITRATE AS N
SULFATE

:;~.i1;~nt100.;t·'P::;E'}·,: .'
ORTHOPHOSPHATE AS P

Page 11

'sH(i~It2Ic~QC:;~"::2~;. c'; \'"

HARDNESS: TOTAL

.·EPA:fio.O:lV:,;~FILTER.
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
l'HALLIUM
ITANADIUM
ZINC

·~f1i~~l8'··'rIUi'ml
SILVER
!'.RSENIC
BERYLLIUM
~IUM

::ADMIUM
::HROMIUM

I



I
I
I
I,

Project Number:
S~le Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

S~le C01IIIIlelltS:

B785-9802-l
L83053-9
MISC
MISC

Ju1 12 2000, 02:40pm
Ju1 13 2000. 10:10am
blind field rep

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration:Receiving Water Monitoring
Field Replicate Grab
Miscellaneous sample - See S~le Comment Field for Detail

•Matrix; Ta9")'BatCh, PrepDate
Dilution Qualifier" . Result

Worknum, :1lnalyliis',~te Rmi ,10
units' mdlvaiue' Text

U 1.00 ug/L 1.00
U 0.200 ug/L 0.200
u 1.00 ug/L 1.00
u 1.00 ug/L 1.00
U 1.00 ug/L 1.00
u 2.00 ug/L 2.00
U 0.200 ug/L 0.200
u 10.0 ug/L 10.0

:i:3iit:B~§rr14+Jtii;~OO···:.\:25",~::;69:; nM2?8J ,:
u 0.30 ug/L 0.30

:;!~:::;l,~~~ii~'14-'JUL-OO":, , ,.~ ':":')i''7~~06:'.}~r:r:R823i'7'

U 5.0 ug/L 5.0

1.00
1.00
1.00
1.00
1.00
1.00
1. 00
1.00

",,:RawH20
1.0

}.",': .>,~.':~;,~WH29
1.0

EPA200.9;'F~L~
LEAD

H~thod Reference ' •" ',"
Parameter

EPA 200;'9 ::PILTElC, "
NICKEL

COPPER
MANGANESE
NICKEL
LEAD

ANTIMONY
SELENIUM
THALLIUM
ZINC

I

••-
I
I
I
I
I
I
I
I
I
I

BATCH PREPDATE as initial date of s~le preparation
ANALYSIS DATE as date of analysis

Page 12
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EAST BAY MllNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 31 2~00. 08:35 pm I

'I

•I
I

'.

I
I

83

97

110

120

100

-;)WG731S1
100·

'~jfG731~7

93

.:~WorJmum
Qual LeS

REC SPIKE

,;,~Xtj~~i29"
83

R82233.

R82233

R82200

91

99
88

100
110
100

93
120

:i:3":.nJLC;,00· ...•. 'R8224~ ..

;i3':'JUL-'OO .
97

AilalYsiSDate RunID
Qual MS Qual MSD

REC SPIKE RPD

13-Jt1L".OO
2.3
1.4

.13",Jtii,i100 ;'; ,
U 0

13-JUL-OO
13

'1~ ::'JiiL+O0';':
o
1
o
o
o
o

U 0
U 0
U 0
U 0
U 0
U 0
U 0

o
U 0

.16
o
o

·":;i.4:''J.uIi-;ilQ:,{·:':~\~:i'4~jpi;;OO·

o 100
o 100 .
18 94

LlotiiP..:;··.·
u .006 mg/L

LlQUiJ)~;<
u 6 mg/L

11 .014 mg/L

11 .015 mg/L

11 .004 mg'/L

11 .0059 mg/L

11 .018 mglL

11 .015 mg/L

'., ·jis~;;,tag . Ba.tchPrebJ)ate
Qua 1 Blank units Qual Dup .

RPD

SM(lS.) 4500: P-B.
ORTHOPHOSPHATE AS P

.SM(18)2,540i:l
TOTAL SUSPENDED SOLIDS

EPA160:2·;';·
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

Method Reference'
Parameter

"EPA3PO;() ;' ....
FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N
NITRITE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
SULFATE
SULFATE
SULFATE

sir(i.8i.23~ii9:;

HARDNESS: TOTAL
HARDNESS: TOTAL
HARDNESS: TOTAL

BLANK
DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery fOl: accuracy (Ill)

- Matrix Spike Duplicate pl:ecision (Ill) (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (Ill)

Page 13
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I
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I EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 31 2000. 08:35 r;:m

~...:tag ,Ila,tchl>i~te
Qual Blank Units Qual Dup

RPD

'AnalysisDate{<' , RunID
Qual KS Qual KSD

REC SPIKE RPD

'EPA 200. 7: VI,LTER,;:'~i~~!1~":;,:;,,,:,,'~';,,:wp "'jU\,:
ARSENIC U 7.28 ug/L
ARSENIC U 7.28 ug/L
ALUMINUM U 6.24 ug/L
ALUMINUM 21.2 ug/L
SILVER U 3.12 ug/L
SILVER U 3.12 ug/L
BORON U 3.12 ug/L
BORON U 3.12 ug/L
BARIUM U .312 ug/L
BARIUM U .312 ug/L
BERYLLIUM U .0208 ug/L
BERYLLIUM U .0208 ug/L

CALCIUM 22.1 ug/L
CALCIUM 151 ug/L
CADMIUM U .728 ug/L
CADMIUM 'U, .728 ug/L
COBALT 'U 1.0~ ug/L
COBALT U 1.04 ug/L
CHROMIUM U .728 ug/L
CHROMIUM U .728 ug/L
COPPER U 3.12 ug/L
COPPER U 3,.12 ug/L
IRON U 7.28 ug/L
IRON U 7.28 ug/L
POTASSIUM U 16.6 ug/L
POTASSIUM U 16.6 uglL
MAGNESIUM U 2.08 ug/L
MAGNESIUM U 2.08 ug/L
MANGANESE U .312 ug/L
MANGANESE U .312 'ug/L
MOLYBDENUM U 3.12 ug/L
MOLYBDENUM U 3.12 ug/L
SODIUM 18.6 ug/L

I
,I
1
I,
I
I
I,
I
I

Method Reference
Parameter

SK{l8) 2320B

ALKALINITY: TOTAL AS CAC03
ALKALINITY: TOTAL AS CAC03
ALKALINITY: TOTAL AS CAC03

RPA 200 ~ 9: :'rLT1!:~(f;,~~~~1~::·~';:·::~.
NICKEL
NICKEL

LIQUIP

LIoUIo:;:'
U 5 ug/L
U 5 ug/L

14-JUL-OO
4.9
12
4.1

14-JUL-'QO. ,

99
100
100

,17"~so67':;;;>
100

97.9
97.9
112

N 127
102
97.8
104
105
102
102
104
104
104
103
97.4
97
102
102
100
99.9
96.2
96.5

'101
102
103
104
103
104
98.2
98.1
103
102
104

R82289

R82:m. "
3.9

.374
2.54
3.36
12.2
2.67
1.56
.0817
.0864
.149
.0248
.766
.276
.986
.51
.107
.0666
.901
.886
.61
.316
.33
.182
.169

.1.46
.544
.0157
.111
.492
.00599
.198
2.19
1.24
.188

wormum,
Qual LeS

REC SPIKE

WG73198

'WG73249"«>r,' :
110

.wq;t~~S,tr~:,~::::
124

102

98.5

113

97

98.8

95.7

93

102

96.2

93.9

100

99.2

96.2

95.9

100

98.5

I
,I

I
I
I

BLANK
DUP

KS
KSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background MethOd Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (IU
- Matrix Spike Duplicate precision (\) (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (\)

Page 14



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 31 2000. 08:35 pm

I

Method Reference
Parameter

,'sm!JP~tag:: ,,&tchPrepDate
Qual Blank '. . Ulli ts Qual Dup

RPD

AnalYSisoate·
Qual MS

REC SPIKE

RunID
Qual MSD

RPD

"Worknum ,
Qual LeS

REC SPIKE

SODIUM

NICKEL
NICKEL
LEAD
LEAD
ANTIMONY
ANTIMONY
SELENIUM

. SELENIUM
SILICON
SILICON
STRONTIUM
STRONTIUM
THALLIUM
THALLIUM
VANADIUM
VANADIUM
ZINC
ZINC

19.4
11 2.08
II 2.08
tr 5.2
tr 5.2
tr 7.28
tJ 7.28
tr 18.7
tr 18.7

18.4
tI 9.36
tI .312

.35
U 12.5
U 12.5
U .936

1.01
4.4
4.94

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

105
102
100
106
105
104
102
102
99.2

R 139
R 129

101
102
104
104
107
107
99.4
98.8

.339
1.9
.456
.987
.189
.804
.00278
2.28
1.43
1.18
.187
.276
.123
.136
1.22
.119
.753
.82
.458

97.9

102

112·

93.5

97.1

98.8

86.6

100

98.2

,I
I
,I

I

·1
I

'WG7327'~;;'h ~tt::· ~:~:~
98

90.5 1.34

90.5 1.57

98.1 .475.

94.6 2.76

100 2.58

96.9 1.97

104 .263

96.4 .981

100 3.92

97.5 1. 75

77.9 5.43

'.: ~~,tIQui!f;;' '~'.';\t;:''i!~'S~!.r;nii.~.tJtiii-:'oO:,··
12 mg/L 13

." "c;: ",.. :'f'hlQUi.Dj.;:tt{i.;)'[if~\ti:~i'~':'!~~Hr@~Q;~::;j;~"';,';"i<:,~}J~,9]wi;:,;i;.;~Ril2.58~ .....
o .3 ug/L 110 0
U .3 ~g/L

',EPA 200:8 : ·'l,"ILTER .,;:~R~~,{:>' ..:,:::;::r-:::i:S,:::":>;l'I#J~;ifiPAii:~>~F!?';{::';'~: ~t4~~OO ·>/~'i;~~!!..Oh~i:}?R8:264~,~:·
SILVER 0 .8 u~L U 0
SILVER 0 .8 . ug/L
ARSENIC 0 2 ug/L
ARSENIC U 2 ug/L
BERYLLIUM U .2 ug/L
BERYLLIUM U .. 2 ug/L
BARIUM U .4 . ug/L
BARIUM U .4 ug/L
CADMIUM U .4 ug/L
CADMIUM U .4ug/L
CHROMIUM U 2 ug I L
CHROMIUM U 2 ug/L
COPPER U 1 ug/L'
COPPER U 1 ug/L
MANGANESE U .2 ug/L
MANGANESE U .2 ug/L
NICKEL U 1 ug/L
NICKEL U 1 ug/L
LEAD U 1 ug/L
LEAD U 1 ug/L
ANTIMONY U 1 ug/L
ANTIMONY U 1 ug/L
3ELENIUM U 2 ug/L

. ,sK(18)2540C
TOTAL DISSOLVED SOLIDS

';..:EPA· 200:9j"cFIL~E1f:C:![tL'i;,;~,fj:,:·
LEAD
LEAD

Page 15

3LANK

JUP RPD
G REC SPIKE
GD RPD
:.cS REC SPIKE

- background Method Blank
- duplicate RPD for precisicJn
- Matrix Spike Recovery for accuracy (It)
- Matrix Spike Duplicate precision 1') (determined by base results)'
- Laboratory Control Sample Recovery for Accuracy (It)

I
I,
,I
I



U 2 ug/L
U .2 ug/L 100 .334
U .2 ug/L
U 10 ug/L 94.4 11.8
U 10 ug/L

BAS'!' BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Jul 31 2000. 08:35 pm

I
I
I

I

I

I

I
I
I
I
I

MethodReference/.. ·
Parameter

SELENIUM
THALLIUM
THALLIUM'
ZINC
ZINC

5amp_tag
Qual Blank Units

BatchPrepDate
Qual Dup

RPD

::'AMlysisDate
Qual MS

REC SPIKE

RunID
Qual MSD

RPD

Worlcnum
Qual LeS

REC SPIKE

I'
I
I

BLANK
DUP
MS
MSD
LCS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (,)
- Matrix Spike Duplicate precision (') (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (')



East Bay Municipal Utility District
Laboratory Services Chain of Custody Record Page 1 of 2

Prelog or
Login No.: L83053

Project Title
Penn Mine Environmental Restoration:Receiving Water Monitoring
Account or Project: B785-9802-1

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: T Suarez
Rcvd: 13-JUL-00 10:10

Sample Date: l2-JUL-00

Lab
NO.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

L83053-l GRAB 15:24· RES' CAMANCHE DEPTH PENN20

ClientID:

L83053-2

ClientID:

L83053-3

ClientID:

Sample Comments: field data: use attached data sheet

GRAB 15:26 RES CAMANCHE' DEPTH PENN20 Ril\!!l2Q ,.

Sample Comments: field data: use attached data sheet

GRAB 15:28 RES ~CHE' DEPTH PENN20 ~~~p.1r~~~

Sample Comments: field data: use attached data sheet

L830S3-4 COMP 15:30 RES CAMANCHE DEPTH PENN2 0 R4wH20:,':' '. '. 226134

~=~g2,;\,~,:. 226135

~;~~:f~~t~· 226136

il¥wiI :;

PLSTL ALKALINITY : TOTAL; IlARDNBSS: TOTAL; TOS:
GRAvnmarCiTSS . .'. . ".

NUTR CHLORIDE: "iC/NITRATE: IC;PHOSPHATE: ORTHO/SULFATE:Ie····· ....",.. ". "'.' .,,,~.,,,, ".. ' '"
PLSTM iei> '9:i"BPA· :i00~7/ICP/KsIF.BPA200'.li{NIiPSPA i ·200'.

~"1t~,!t~~~~~:'1;~ii~'t~p()~(+~jf~~'~'i:!S'L7:·,::' ."
ClientID:

L83053-5

Sample Comments, camp of

GRAB 14:34 RES~ DEPTH CAMA

clientID: Sample Comments, field data: use attached data sheet

L83053-6 GRAB 14:36 RES CAMANCHE' DEPTH CAMA

ClientID: Sample Comments: field data: use attached data sheet

L83053-7 GRAB 14: 38 RES CAMlINcHE DEPTH CAMA

ClientID: Sample Comments: field data: use attached data sheet

L83053-8 COMP 14:40 RESCAMlINCHE DEPTH CAMA

..- - - - .. - - - .. .. -



- - - .... - .. .. - . '
" j - - - - .. '. - -

East Bay Municipal Utility District
Laboratory Services Chain of Custody Record Page 2 of 2

Prelog or
Login No.: L83053

Project Title
Penn Mine Environmental Restoration:Receiving Water Monitoring
Account or Project: B785-9802-l

Client PH: BILEEN FANELLI
Tel No.: 287-1661

Lab PH: SUSAN B. BERG

Sampled by: T Suarez
Rcvd: l3-JUL-00 10:10

S~le Date: 12-JUL-00

Lab

No.
Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

oate
Preservative Initials pH

L83053-8

ClientID:

L83053-9

ClientID:

COMP 14: 40 RES CAMANCHB

Sample comments: camp of

QCFR 14:40 MISC

Sample comments: blind field rep

Total containers received: 9

DEPTH CAMA

MISC RawH20

Rawll20

Rawll20

Ra.rii:ZO
RawH20 "

RawH20"' "
~~~(),: ...,

226138 NUTR ~~~I?~t ~S/~I~~r~,

226139 PLSTM

226161 PLSTL ALKALINITY: TOTAL/HARDNESS: TOTAL/TOS:
GRAVIMETRIC;TSS

226162 NUTR CHLORIDE, IC;NITRATE: IC/PHOSP~TB""(lRTHO/sYLFA'FEI

IC' " ""' " ","' ".
226163 PLSTM IC~,9:Ji',,~PA 200.7/IC;P(1'!$:F.BPA~O(l.8fN.f:r~p~ 200.

~;~.'I¢.S.~~~Jk~J"'.:",;;' ,;',' ':.,.ji':~,_,:·: ,/

Signature Print Name Time Date

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received by

TYPe Codes: CP01 ;CF02/CF03/CFV/COMP/CTOI/CT02/CT03
CT04 ;CT05;CT06;CT07 ;CT08/CTV;GRAB
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EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Report generated on: Aug 30 2000. 08:36 pm
Tum-around-time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Aug 102000.11:00 am
Login #: L83688
LSR #: B785-9802-1 '
Project Title: Penn Mine Restoration:Receiving Water

Please route this report to:

I Lab PM: SUSAN B. BI:RG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

This is an electronic tran~mittal of a Laboratory Analytical ReportI
I
I
I
I
I
I

Legend to the Report Qualifier Flags:,

•• Duplicate value outsid£a of control lim! ts .

+ • Positive
- • Negative

< • Less than

> • Grea ter than

A • Absent

8 • Analyte detected 1n method blank

C • GC/HS confirmation

CG - Confluent growth

o • Surrogate spike outside of control limits

It • Estimated value, concentration c;Ntside

calibration range

PAIL. Pail

H • Analyzed past hold time

I • Dual Col\.llm quantitation difference> 40' RPD

J • Estimated value, quantitation does not meet

SOP criteria
LA • Lost analysis

M • DJplic8te injection precision not met

N • Spike. recovery outside of control limits

NEG • Negative

P • Present

PASS. Pass

PQS • Post tive

o • Data qualifiod by the Data Review Camdttee

R • Spike out of calibration range .

S • Method of standard aMitiona used

SP g Spreader

T • Diesel/Gasoline pattern 1s atypical

TN'1'C • T~o Numerous to Count

U • Analyte not detected

W • Post-digestion sPike fHGA) outside control

limits

X • Presumptive evidence of a compound.

- • Approximately

I
I
I
I

THIS REPORTMAY ONL YBE REPRODUCED IN ITS ENTIRETY. RESUlTS CONTAINED IN THIS REPORTARE REFl.ECnVE ONlY OF THE ITEMS
REQUESTED TO BE ANALY2ED AND REPORTED. UNUSED PORTIONS OF SAMPLE WlllSE DISCARDED WITHIN THIRTY DAYS OF RECEIPT UNlESS
OTHERARRANGEMENTS ARE MADE BY THE CUENT.



Aug 09 2000. 04:15pm
Aug 10 2000. 11:00am
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

SalIlPle COlIIlIIentS:

MethOd Reference
Parameter

B785-9802-l
L83688-l
RES CAMANCHE
DEPTH PENN2 0

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

PetlIl Mine Restoration:Receiving Water
Inutantaneous Grab
Val:iable depth sample Ii Mokelumne ~ upstream of oregon Gulch - see com
ments for depth

Matrix- -TlllJ,;'::iBaJ:chPrepOate:,,' 'AnalY:s:is "Date"':Rwi 10
Dilution Qualifier ' 'Result Units mdlvalue Text

I
:1
I
I
I

PH
TEMPERATURE
CONDUCTIVITY
DEPTH
TURBIDITY

1.0
1.0
1.0
1.0
1.0

RaWH20 < --\". -":~~~~f,t1..~tt~r~;-;;'.Q~f:i~~ip'(~.;~{:2r:;\:~:.:Jq~9:tA~ttt~!iti1t0~:::=;4~:;~~)t'9~_~~S:... ,.
8.0, pH units '

28 deg C
38 umbos/em
10 feet
2.0 NTU

I
I
I
I
I
I
I
,I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 1

I
I
I



Aug 09 2000, 04:17pm
Aug 10 2000. ll:00am
field data: use attached data sbeet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83688-2
RES CAMANCHE
DEPTH PENN2 0

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Instantaneous Grab
Variable depth sample & Mokelumne R upstream of Oregon 'Gulch - see cam
ments for depth

Batch:Pre~,~",~ ;Alna],y.sis Date "RUnIP.
Result Units ' malvalue TextI

I
I
I
I
I
,I

I
I
I
I
I

MethOd:JW~~iiilig~:·
Parameter

PH
TEMPERA'l'ORE
CONDUCTIVITY
DEPTH
TURBIDITY

.0'" ':.,,)!4iltd~',TaiJ
Dilution Qualifier

Y-;~:j}1t:'~>o<;:;"i:~~~29,t;'c:,~;.",,,;:' o'
1.0
1.0
1.0
1.0
1.0

,~O~::';'~91:k:~!i,:;:::oPA~~UG::~O:,,>~..::.'j(8312~':> ;.,c' WG74091,
7.5 pH units

'24 deg C

35 umhOS/CIII

20 feet
1.9 NTU

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 2



Aug 09 2000, 04:20pm
Aug 10 2000, 11:00am
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83688-3
RES CAMANCHE

DEPTH PENN20

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Instantaneous Grab
Variable depth sample 9 Mokelumne R upstream of Oregon Gulch - see com
ments for depth

,I
I
I
I

Metl1oo,1\.~ference '
Parameter

",,,, '<,Matrix ' Tag 'Biit'Cli~PJ;~te>:,(AJiBlyBisDate,.···
Dilution Qualifier Result Units mdlvalue

R,wd:o
Text

woi-lcnUm I
PH
TEMPERATURE
CONDUCTIVITY
DEPTH
TURBIDITY

"0 ",.• """".'.'" .' :''''''';''''::J;'''.Y;\~~~2C(:J\':"
1.0
1.0
1.0
1.0
1.0

,·,,~~~MJ§t9:O:Y: :<,-'.O:?~AUG:"bO~;;.'::;i::~;::;lRBJ;r25"· 7f.~'" J:"'~~~74097
7.1 pH units

20 .deg C
31 umbos/em
30 feet
1.7 NTU

I
I
I
I
I
I
I
I
I

I
I

BATCH PREPDATE as initial date of sample pr'eparation
ANALYSIS DATE as date of analysis

Page 3

I
I
I



Aug 09 2000, 04:22pm
Aug 10 2000, ll:00am
comp of 10' 20' and 30'

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COlmlIentS:

B785-9802-1
L83688-4
RES CAMANCHE

DEPI'II PENN20

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Mult Sample Loc Comp Collect Date is end of composite period.
Variable depth sample 9 Mokelumne R upstream of Oregon Gulch ­
ments for depth

see com

I
MethodRef~J::~q!.!,
Parameter

,,,,",,' .. ',<,.::,)~tdx., "Tall -Batch PrepDi!.te::
Dilution Qualifier 'Result

,AnalYsis Date <'RUn'ID
Units mdlvalue Text

;worlaium"

llf~fg:!!~:~:,:,"" ·l1;,,;AUG·OO >:":':R831:5.r~,,-;·~:-.:;,t;,:'X:WG74i43

15 mg/L 2.0

WG74141 :."

, WG740S2

'.10';:Afjii~~)"···.~i01AuG"06 "~':R8~i~6TS:':~:" ·":·~';tlG74h8 ",
2.0 mg/L 2.0

10",Aut;1jl,i!!i';:.~, 10':AUG-OO',li93i50~":',- '
1.5 mg/L 0.015
0.0059 mg/L 0.0059
1.8 mg/L 0.015

'10~AuG.5lQ:!?1,i;~;' 10-AUG-00 ," ,tR83149;' ,,:-"
18 mg/L 5.0

" ._i~7,!~~lW§~~t.:~:.<.J~';?~~l,~:~ATJ.G-:OO.:::
32 mg/L 12.

U

u

:',RaW~O~ ,> '" .­
.0

,'" ::-:!i8W1i26
0.33'

::::i,,'::':;~!~'-~(» ,,"
2.0

:,\t, ":"';i\il\!iwil2(j?,' "
1.0

",;'\",~i<,'iJ!iitiH20'('
1.0
1.0
1.0

SM(ll!j'~~20B', '
ALKALINITY: TOTAL AS CAC03

EPA,~,::{~6jlf: ;
CHLORIDE
NITRATE AS N
SULFATE

'SMli'!i),:ajJ<8=,
HARDNESS: TOTAL

"' ,',SHt!8i1~!OP';' <",'
TOTAL SUSPENDED SOLIDS

SM(lS/Iij!pJ:", '
TOTAL DISSOLVED SOLIDSI

I
I

SM(i:8.r~~ii;Q;:%B ",'
ORTHOPHOSPHATE AS P

,,':>;")la\0fii20 '~

1.0 u
lO::j;.@]~!ff~:r 'lplAOGj,oQ:' .•'IR83108 " '

0.0060 mg/L 0.0060

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

I
,I

I
I
I
I
I
I
I

EPA..·2JI~}ti\Fri.TER
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

,E1'AJ;~:[QJ':~1~'ii1'iLtim
SILVER
ARSENIC
BERYLLIUM
BARIUM
CADMIUM
CHROMIUM

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

., ," i',·::·F~:\:>:,·~tidI2o;'~':,
1.00
1.00
1.00
1.00
1.00
1.00

u

U

U

U

U
U

U

U

U

U
U

U
U

U

U

U
U

U
U

12~AtiG.~1~"'1 24-AUG-OO '·,.:'l;RS3~25 "
7.28 ug/L 7.28
6.28 ug/L 6.24
3.12 ug/L 3.12
8.53 ug/L 3.12

19.1 ug/L 0.312
0.0208 ug/L 0.0208

3.760 ug/L 19.8
0.728 ug/L 0.728
1.04 ug/L 1.04
0.728 ug/L 0.728
3.12 ug/L 3.12
8.68 ug/L 7.28

796 ug/L 16.6
1.340 ug/L 2.08

0.312 ug/L 0.312
3.12 ug/L 3.12

2,320 ug/L 13.5
2.08 ug/L 2.08
5.20 ug/L 5.20
7.28 ug/L 7.28

18.7ug/L 18.7
3,960 ug/L 9.36

44.8 ug/L 0.312
12.5' ug/L 12.5
1.50 ug/L 0.936
2.14 ug/L 2.08

12~A~.§9ji~/,;, 16-AUG~OO, . :.R8ai26,::'
0.800 ug/L 0.800
2.00 ug/L 2.00
0.200 ug/L 0.200

19.3 ug/L 0.400
0.400 ug/L 0.400
2.00 ug/L 2.00

Page 4

wG74256

I



Aug 09 2000, 04:22pm
Aug 10 2000, 11:00am
comp of 10' 20' and 30'

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COIIIIIlents:

B785-9802-1
L83688-4
RES CAMANCHE

DEPTH PENN20

EAST BAy'MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Mult Sample Loc Comp Collect Date is end of composite period.
Variable depth sample 8 Mokelumne R upstream of Oregon Gulch ­
ments for depth

see com

I
I
I
I

MethOd;Refer~ce
Parameter

·;;'.:0:·':,:::",:,,,,;,>,,.,,,,,,,::,. ";':'MStrix '>Tilg,~'-::'B8l'ieli'i;PiePD<ite"AnalYsi~oate. :"Run 10
Dilution Qualifier Result Units . mdlvalue Text

weirkn\ml . I

~: ;"',.;;,,;;,\7:;: ;;;'.;:>£;:.!;:::'i';;;Ra:~20 ..":'.f·;;:'·'i\0r~~~t~~1~~~.iJ\iiG;00.- :, ,; ";'21'''AU9''~'0·;'':;';-\:~~3~3} ,"
1.0 U 0.30 ug/L 0.30

·~:;~~~~i'l~~[f2"AtJG::.,OO'··':-'.;"15~At1G~OO'i;';:;·.rjR'1l3,400:'
U 5.0 ug/L 5.0

COPPER
MANGANESE
NICKEL
LEAD
ANTIMONY
SELENIUM
THALLIUM

ZINC

~~'t~$'EPA.;200:t9~:.FwmR
NICKEL

·::·;:¥i~~~;29()iW,-·";Fi:LTEi­
LEAD

1.00
1.00
1.00
1.00
l.OI)
1.01)
1.01)
1.01l

,--:', :~? ;;~~~'·Xc.;~~.~?~l~~··:·~~·~;-~~if:~·~~WH20 ":-
, 1.0

u
u
u
u
u

U

U

1.00
0.200
1. 00
1.00
1. 00
4.00
0.200

10.0

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.00
0.200
1.00
1.00
1.00
3.00
0.200
10.0

I
I
I
I
I

I
I
I

I
I

llATCB PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 5
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I



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboracory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical ResulCs Report

Aug 09 2000. 03:35pm
Aug 10 2000. 1l:00am
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

5785-9802-1
L83688-5
RES CAMANCHE

DEPTII CAMA

Penn Mine Restoration:Receiving Water
Instantaneous Grab
Variable depth sample & Mokelumne R 1/4
nts for depth

mi above Penn Mine - see ccmune

Matrix:·,Ta9;/Batch',Prepnate·
Dilution Qualifier' ResuitI

I
I
I
I
I
I
I

I
I
I

MeeIiOCl..CRefe:rence
Parameter

.;'::·,:,'l~ONB

PH

TEMPERATURE
CONDUCTIVITY
DEPTII
'l'URBIDITY

:(~!l~~!i~~J~/:~>: ~~,: ;'-= .; ;;~WH20~:

i.a
1.0
1.0
1.0
1.0

. ·?.09,-''AuG,000
7.8

27
39
10
1.7

AnalySis~t(l:;;XL,::RUri.ID
Units md1va1ue Text

'09':AOG,o~O'\};f<L~t~R83125:
pH units
deg C
umhos/cm
feet
NTU

Wor~um.

: ~.

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 6



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax 1510) 465-5462
Analytical Results Report

I
I

Aug 09 2000. 03:38pm
Aug 10 2000. 11:00am
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83688-6
RES CAMANCHE

DEPTH CAMA

P~Ul Mine Restoration:Receiving Water
InBtantaneous Grab
Variable depth sample 9 Mokelumne R 1/4
ntll for depth

mi above Penn Mine - see comme I
I

Method Refer"ence';'
Parameter

':';"'t~9,~~tiiJ(:>::;''l'a~:""aatchPrepDl\ti( 'Ana:i$H:ii(iiat8 ' "
Dilution Qualifier Result Units mdlvalue

Run ID
Text I

PH
TEMPERA'nJRE
CONDUCTIVITY
DEPTH
TURBIDITY

·.·-:;~_-~r:4~Q ('dff:~:l;P(;·f:::l,~.tt~~S~/
1.0
1.0
1.0
1.0
1.0

,09~AtJG.,'brici,:;'~:~i9li~1J.lFQQ:,>';':,:,~,t~li3i~~~,:;~q;!{3~~~APll.1;~:{("~ ,," .
7.3 pH units

23 deg C
33 umbos/em
20 feet
1. 8 N'I'U

I
I
I
I
I
I
I
I
I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 7

I
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I



Aug 09 2000, 03:40pm
Aug 10 2000, 11:00am
field data: use attached data sheet

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 281-1432 Fax (510) 465-5462
Analytical Results Report

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B185-9802-1
L83688-7
RES CJ\Ml\NCHE
DEPTH CAHA

Penn Mine Restoration:Receiving Water
Instantaneous Grab
Variable depth sample iii Mokelumne R 1/4 mi
nts for depth

above Penn Mine - see comme

. ·.·.,·;:;;?..:j;i!t\\.j,:~,:i ',.·,MatrixTag.: Bateb,APrePDate,AnalysisDate...;:/Rtiri,ID
Dilution' Qualifier ... .. Result Units mdlvalue TextI

I
I
I
I
I
I
I
'I

I
I

Mel:hod,Refer!!Oce .
Parameter

;:;;,;i;'~ .....
PH
TEMPERATURE
CONDUCTIVITY
DEPTH
TURBIDITY

.... ':'i':i';:Y~~~2.¥E£;"·/;\RaWH20.
1.0
1.0
1.0
1.0
1.0

Worknum"

(7'k;~c;;,i:\~;Wj.'::A~"OO;:::i· ;.'o9~A11G-'Ob ,_'\:;;.~~~~·3~~?): ',. . ~409-'.·;,.
7.0 pH units

'18 cleg C
28 umbos/em
30 feet
1.4 NTU

I
I
I

BATCH PREFDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 8



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I

Aug 09 2000, 03:42pm
Aug 10 2000, 11:00am
camp of 10' 20' and 30'

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83688-8
RES CAMANCHE
DEPI'H CAMA

Pmlll Mine Restoration:Receiving Water
Mult Sample Loc Camp Collect Date is end of composite period.
Variable depth sample 8 Mokelwme R 114 mi above Penn Mine - see
ntll for depth

comma I
I

MethOdReferend~":; ;,',,!;It:4\1;i;l:i'?'1'',J,
Parameter I

I
I
I

wG74143 ' <' ', R831Sii""'<:';:~1~~;;0~"
mg/L 2.0

11;:)\.00":00
15

·,.,ilaid!2P.::,~;;~r~\'~;;{:~:
1.0

'SK(18)2320B",:,''i::~~1f~~;:: '
ALKALINITY: TOTAL AS CAC03

SM (18) 2340(:" '-:':~~4";£'::',

HARDNESS: TOTAL

';SK(18)2~40C;:;;2?J~1~';::;'·'
TOTAL DISSOLVED SOLIDS

. ", EP~ 300;O{;c';J ,':;;ttL~::r>g!S£i;~i;~~:;',~c::C , :' ';',ji;"~~9?i~9.t.I'\:~':'~~~::O, ,E:"1o,,·Aui;.:oo:~~::Y:!f!~Kl!.~">.< .:i' 'iU131S0"
CHLORIDE 1.0 1.5 mg/L 0.015
NITRATE AS N 1.0 0.0070 mg/L 0.0059
SULFATE 1.0 1.8 mg/L 0.015

;:;:,SMl1li)254QD":~::jJlEF~Jlfi;;:::'~;:~~",'-:7,,~,;':;'~~Ni~:o:~~{§:~~,n;(~~~~:''''';:':i6~AOG~'OOt;::t:~A'~fAAr~O'~~~{i!::;·'~'Ril3146"~:,-:F'<:·::;~.4'i'iIi'·":~~':,
TOTAL SUSPENDED SOLIDS 0.33' 2.3 mg/L 2.0

·'SK (18)4500:P~~~f2~t:~'~·~:··'·'.',
ORTHOPHOSPHATE AS P

',". 'EPA 200 . 7,I,FIL'f@f;f;~:<i'~:'t"-';
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM

ZINC

.. ::.ii,,,';Ra.~'i?'\:~i~&~ilr1:~~~,It~r';;,'r;10;:-AUG~OO .·······;:-K~ti"..!5.i,!q!~}tpoi0,\;;\o;~~~3~O.8;.;·;,,)'~,,;; ",:"¢,41Q!f·
1.0 U 0.0060 mg/L 0.0060

,>:;;~~"6:;:';!hL··'\ff:';:3j,;';.··i2:;;AUG.;:oli.\" .·.:(21,*~*,~O~+:J:~~:.;Rlii362~<:.· y,~;:;,,::. 'WG7456'3·
1.04 U 7.28 ug/L 7.28
1.04 11.7 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 8.32 ug/L 3.12
1.04 19.. 3 ug/L 0;312.
1.04 U 0.0208 ug/L 0.0208
1.04 3.830 ug/L 19.8
1.04 U 0.728 ug/L 0.728
1.04 'u 1.04 ug/L 1.04
1.04 U 0.728 ug/L 0.728
1.04 U 3.12 ug/L 3.12
1.04 8.77 ug/L 7.28
1.04 809 ug/L 16.6
1.04 '1.370 ug/L 2.08
1.04 U 0.312 ug/L 0.312
1.04 U 3.12 ug/L 3.12
1. 04 2.330 ug/L 13.5
1,04 U 2.08 ug/L 2.08
1.04 U 5.20 ug/L 5.20
1.04 U 7.28 ug/L 7.28
1.04 U 18.7 ·ug/L' 18.7
1.04 3.980 ug/L 9.36
1.04 45.1 ug/L 0.312
1.04 U 12.5 ug/L 12.5
1.04 2.30 ug/L 0.936

1.04 5.14 ug/L 2.08

I
I
I
I
I'
I
I

U
U

"::,ll:PA 200.8: 'il';t!o~i'.':'
SILVER
ARSENIC
BERYLLIUM
BARIUM
::ADMIUM
:HROMIUM

.... ~..:..' ..'~ . ~-: .. ;.-·~~Q.~~M~'~~Ti:i::;·~~~_":-":
1.00 U
1.00 U
1.00 U
1.00
1.00 .
1.00

12"AOO-00 '.
0.800
2.00
0.200

18.6
0.400
2.00

.::::-;:gr~~oik:'~'~'Rli3326,

ug/L 0.800
ug/L 2.00
ug/L 0.200
ug/L 0.400
ug/L 0.400
ug/L 2.00

I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 9 I
I



Aug 09 2000, 03:42pm
Aug 10 2000, 11:00am
camp of 10' 20' and 30'

I
I
I
I

Project Number:
, Saxnple Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Saxnple Comments:

Method Reference,
Parameter

B785-9802-1
L83688-8
RES CAMANCHE
DEPl'H CAMA

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

penn Mine Restoration:Receiving Water
Mult Sample Loc Camp Collect Date is end of composite period.
Variable depth saxnple 8 Mokelumne R 1/4 mi above Penn Mine - see
nts for depth

Hatri.x':::,lf.ii1i:;r~g,:BatchPreppate.'<~lySi~~te Run,ID
Dilution Qualifier Result units ' 'mdlvalue Text

comme

LOa u LOO ug/L LOO
LOO U 0.200 ug/L 0.200
LOO U LOO ug/L LOO
LOO U LaO ug/L LOO
1.00 U 1.00 ug/L LOO
LOO 3.00 ug/L 3.00
LOa u 0.200 ug/L 0.200
LOa u 10.0 ug/L 10.0

I
I

COPPER
MANGANESE
NICKEL
LEAD
ANTIMONY
SELENIUM
THALLIUM
ZINC

EPA 200.9,;FILTSR,C> ,;:<:,:/;,,!;~;;:,,'
NICKEL

'ilaltH2Q;:,;;~~';"':
.0 U

,12"AuG,"pol;;j'i~'i;i}.~ji;tiG~oo';:; .••••·•· 'R83400'
5.0 ug/L 5.0

I
I
I
I
I
I
I
I

LEAD 1.0
RaWll2t?.2~~~:i;;·:·:.:::"' .. l2:",AOO~'Oq:~':·j~i;~3~~a:~f~~.oQ':

U 0.30 ug/L 0.30
·'R8:m,l.

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 10



Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-l
L83688-9
MISC
MISC

Aug 09 2000. 04:23pm
Aug 10 2000. 11:00am
blind field rep

EAST BAY MllNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Kine Restoration:Receiving Water
Fiold Replicate Grab
Killcellaneous Sample - See Sample Comment Field for Detail

I
I
I
I

MethodR8ference:
Parameter

:,~i:<~~:Jt,~\t\.!l!!atrix,:TalJ";'Batch'PrePDatEi<"AnalYsis Date Run 11"7,.
Dilution Qua'lif1er' , , Result Units mdlvalue Text

',worknimi

" ',::'EPA'300,'O
CHLORIDE
NITRATE AS N
SULFATE

;~~F'2if1i¥:!0:RawH2q ',,,;f'"
1.0
1.0
1.0

:,", "':',fOfAtiG-'OOn::""':i::1Qii'AUG:fOO
, ''1.(' 'mg/L ,.' 0.015

0.0060 mg/L 0.0059
1.8 mg/L 0.015

I

'~'i:;:1.I.';~~o,~:'i\'~;i~r::'I;rt;;;:(i,j":1;tif~~.l\Uc;~~~'~:i~:r~~:~i:f}Uj9i:Pil" ,"'," ":Rilj3i;i!!9;::':;~;7i::"'Wci4i86'
2.0 26 mg/L 12.

:;Yr~,~:'Ramo'::;,Jlt::':,~'::H~}~~'?:i;!l~;.QQA":<':'f~;'A.ti(;~,OOC,
1.0 19 mg/L 5.0

I
I

R83isl";'~;:"~;:1:f~AiJG~oif:'t::>(?'"\'?f1?AJJG':OO'"

15 mg/L 2.0
« ')i-;At'!i'~~'J,~~H2Cf';:

1.0

, .',:.--.,

iSM(18'),2320i(
ALKALINITY: TOTAL AS CAC03

""sH(:1Sj'2j40C'
HARDNESS: TOTAL

;'."SlUl8)2540j;,',:'",
TOTAL DISSOLVED SOLIDS

":'~T/,!~~1!;~~l:if}~;:,::f;;r':':;,?;;:~1;:):iT:,J;6~Af:iGi;{)jj?;~~~';':D:,~;io;;AtiG~ 00 ,", "RS3H6}'it~~;i~,~~~;<,.,'~?4118 '
0.20 0 1.2 mg/L 1.2

'\li:~~!8t~~()tCE;;t+,f::';:;~;;;?}'!~Ji;':~~O();~~'~:;"~';~~fO:'~G.:';OO: -,. RBj iQ~flj't.¥~ ~ , 't/G74089 '
1.0 0 0.0060 mg/L 0.0060

I
I
I
I
I

I

I
7.28
6.24
3.12
3.12
0;312.
0.0208
19.8
0.728
1.04
0.728
3.12
7.28
16.6
2.08
0.312
3.12
13.5
2.08
5.20
7.28
18.7
9.36
0.312
12.5
0.936

2.08

7.28 ug/L
14.6 ug/L

3.12 ug/L
7.74 ug/L

18.. 5 ug/L
0.0208 ug/L

3.880 ug/L
0.728 ug/L
1.04 ug/L
0.728 ug/L
3.13 ug/L

14.4 ug/L
756 ug/L

'1.330 ug/L
0.312 ug/L
3.12 ug/L

2.160 ug/L
2.08 ug/L
5.20 ulJ/L
7.28 ug/L

18.7 ,ug/L
3,890 ug/L

42.7 ulJ/L
12.5 ug/L
1. 53 ug/L

2.90 ugIL

u

o

o

o
o

o
o
o
o

o

o
'0

U
B

", .".;j~~~f~·.c(~~:.-· -';, ,.
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04

'SMi~S i:~'5Q():j,," B
ORTHOPHOSPIIATE AS P

-, 'sH('f8);2540b;,~::"

TOTAL SUSPENDED SOLIDS

. . -'BPA: '20Q';i7,rF':rL'rER'
ARSENIC
ALUMINUM

SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENllK
SODIUK
NICKEL
LEAD
ANTIMONY
SELENIUK
SILICON
STRONTIUM
TllALLIUK
VANADIUM

ZINC

,:, ,;:BPA-2jii'i;~8:, ,;,rii.Tim
SILVER
ARSENIC
BERYLLIUM
BARIUM
CADKIUK
CHROMIUM

:",:;¥~~l~~o,: .• ,;'::,,,.;(,,
1.00 U
1.00 U
1.00 0
1.00
1.00 0
1.00 0

.: ,o:;:,':).1i,;iAtJG;;ciO?i<:,:~;:: ;;46,"~uG-OO
0.800 ug/L 0.800
2.00 ug/L 2.00
0.200 ug/L 0.200

19.4 ug/L 0.400
0.400 ug/L 0.400
2.00 ug/L 2.00

WG74256 .':' :',,','

I
I

BATCH PREPDATE as initial date of sample pr~~ration

ANALYSIS DATE as date of analysis

Page 11 I
I



I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COII1lllents:

B785~9802-1

L83688-9
MISC
MISC

Aug 09 2000. 04:23pm
Aug 10 2000. 11:00am
blind field rep

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

Tag Biltch ':Pr8PDate·Analysis Date RUU'IJj};,
Qualifier Result Units mdlvalue Text

_.;~S';:<:12g~~{q~~\·,-·,· '2~...AtiG.,oil
U 0.30 ug/L 0.30

U 1.00 uglL 1.00
U 0.200 ug/L 0.200
U 1.00 ug/L 1.00
U 1.00 ug/L 1.00
U 1.00 ug/L 1.00

3.00 ug/L 3.00
U 0.200 ug/L 0.200
U 10.0 ug/L 10.0

'Wl;74254

,worknum

\&1';?12~~ooi: .. ·15.,AUG-00
5.0 ug/L 5.0U

.. -,..'

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

,'::;ti~0\~;!l8wH20
1.0

;;jj;~;;iiHai:rix
Dilution

";~s~~l!;RawH2(j
1.0

HethOC1'Reference
Parameter

.. ' .:,;iBPA';~~li;9i:;'FI:L'rER.,
LEAD

COPPER
MANGANESE
NICKEL
LEAD
ANTIMONY
SELENIUM
THALLIUM
ZINC

.'EPA:'iOO':,T:FII:rER
NICKEL

I

I
I

I

I
I
I
I
I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 12

I



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 30 2000. 08:36 pm

I
I

Method Reference
Parameter Qual Blank

BatChPrepDate
Qual Dup

RPD

A1ialyslsDate
Qual loIS

REC SPIKE

R':1J1IO ." ..::'::\~;:
Qual loISD

RPD

workniml
Qual LCS

REC SPIKE I

U .015 1WJ/L

," ";'~\:r~gQtrm\; " ~:-':'Trf.:"~;*i]~~09:,*f3;:i.~;1.1~~~OO

o 100

I

I
I

I
I

I

I

110

WG74118
93

97

WG74089
100

WG740,82
11
83
100
100

R83i49,.

92
110
100
110
100

96
100

,to-AUG-OO
110

. :'iO~AUG':OO
100
98

.' 10-'AUG-00

,'/iio-,AUG':oo
88

0
1.6

U 0
3.5
0

U 0
U 0
U 0

iO-AUG-OO:
U 0

lQ~AtiG~OQ

5.8
19

• 190

, ~:~lO.,"AU(FOO:-"'
.95
1

'. ; 10fAOO-,Oo.
.12mg/L

mg/L
mg/L
mg/L

mg/L

mg/L

tJ .018 mg/L

t:,~· ~IQuID
11 6

,,<~~LIQUID
11 .006

·":;7.~.~.::~-:::~;~~~~~~_.
U .014
tr .015
U .004
tI .0059

sH(18\4S00. P~B
ORTHOPHOSPHATE AS P

EPA '160.2
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

EP""i30!l:~';" ,
FLUORIDE
CHLORIDE
NITRITE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTJlOPHOSPHATE AS P
ORTJlOPHOSPHATE AS P
ORTJlOPHOSPHATE AS P
ORTJlOPHOSPHATE AS P
SULFATE

"SX(:l8)2320B'" ,.':'.;,
ALKALINITY: TOTAL AS CAC03
ALKALINITY: TOTAL AS CAC03

_'SK.(lli )23.4'OC
HARIlNESS: TOTAL
HARIlNESS: TOTAL

BLANK
DUP

loIS
MSD
LCS

RPD

REC SPIKE
RPD
REC SPIKE

background Method Blank
- duplicate RPD for precision
- Matrix Spike'Recovery for accuracy ('IJ)

- Matrix Spike Duplicate precision 1%), (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (%) I

Page 13
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~:t~~. 14,-AriG-"OO .14-AUG-00 R833l0
U 6 mg/L 13

~~i:t l:i--'A~:'OOj 4 6.,.i\UG.,.00 R83326
U .8 ug/L U 0
U .S ug/L
U 2 ug/L 102 1.07
U 2 ug/L
U .2 ug/L 85.3 .0946
U .2 ug/L
U .4 ug/L 102 1.23
U .4 ug/L
U .4 ug/L 98.1 1.9
U .4 uglL
U 2 ug/L 102 .675
U 2 uglL
U 1 ug/L 97.2 3.51
U 1 ug/L
U .2 ug/L 106 1.13
U .2 ug/L
U 1 ug/L 100 8.36
U 1 ug/L
U 1 ug/L 104 3.92
U 1 ug/L
u 1 ug/L 103 .971
·u "1 ug/L
··U 3 ug/L 84.2 5.36

4 ug/L
U, .2 ug/L 101 1. 74
U .2 .ug/L
U 10 ug/L 111 .52
U 10 ug/L

". c,:iL:i~!t3I.p:,:·, ,::;;,., .:'::-ii7:AUG¥§~:~2.'j;:i:('-~i';;.AUG:':OO.:
U .3 ug/L 96
U .3 'ug/L

EAST BAY KtlNlCIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 30 2000, 08:36 pm

~~:WG74256

.""WG741S6
94

.,. :'91orlmum
oU~l LeS

REC SPIKE

'~:~~~~~444i '.
6

.R83431
9.9

.RS.3 4oli·,,,,~\~j)1~'j?!~!f9?,42S4:>
8.7 110

RunID
Qual MSD

RPD

" ":'''. 'AnalysisDate
Qual MS

REC SPIKE

BatchPr~te

Qual Dup
RPD

-. ,-;{,> ...':,12.2J1.pgFP.9it4;;;;"';·~,;:~$.:;-AuG--'OO
110ug/L

ug/L

".... ,'~:rP,t-:
U 5
U 5.

. ",;~:'~;;~_tag
Qual Blank Units

SM(lS)2S40C
TOTAL DISSOLVED SOLIDS

Method' Reference
ParllJlleter

:'BPA~2lio-:;~..:(iiFIL,!,*'- '
NICKEL
NICKEL

EPA200,.l!: 'FILm
SILVER
SILVER
ARSENIC
ARSENIC
BERYLLIUM
BERYLLIUM
BARIUM
BARIUM
CADMIUM
CADMIUM
CHROMIUM
CHROMIUM
COPPER
COPPER
MANGANESE

MANGANESE

NICKEL
NICKEL
LEAD
LEAD
ANTIMONY
ANTIMONY
SELENIUM
SELENIUM
THALLIUM
THALLIUM
ZINC
ZINC

.. -EPA 2li(h~I;~i:t~;'ER,>
LEAD
LEAD

I
I
I
I

I

I

I
I

I

I
I

I

I
BLANK
DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (%)
- Matrix Spike Duplicate precision (%) (determined by base results)
- Laboratory Control Sample Recovery for Accuracy, ('l)

I
Page 14
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 30 2000, 08:36 pm

Method Reference ~.:...tag~~::~~'6iiPrfipDate ~lySisDate RunID Worknwn
'.

Parameter Qual Blank Units Qual Dup Qual MS Qual MSD Qual LeS
RPD REC SPIKE RPD REC SPIKE

EPA. 2'00 ~'7: FILTER: ,\:"

WP ···.···;!j'·~;!·'.~2:·:.12.-:'AOO"'00 24-AOG-:'00 . :·R83625 WG7456i.,I": .

ARSENIC 7.29 ug/L 102 .988 127
ARSENIC lJ 7.28 ug/L 98.1 1.25
ALUMINUM 11 6.24 ug/L 109 • 29 104
ALUMINUM 1" 6.24 ug/L 104 • 24.3
SILVER lJ 3.12 ug/L 100 .792 98.6
SILVER 11 3.12 ug/L 97.2 1. 62
BORON 11 3.12 .ug/L 110 .476 117
BORON 11 3.12 ug/L 104 2.97
BARIUM 11 .312 ug/L 106 1.3 97.5
BARIUM 11 .312 ug/L 99.6 2.86
BERYLLIUM 17 .0208 ug/L 106 .544 97.8
BERYLLIUM 17 .0208 ug/L 99.7 3.53
CALCIUM U 19.8 ug/L 104 .257 96.1
CALCIUM 17 19.8 ug/L 98.6 2.14
CADMIUM U .728 ug/L 103 .431 94.8
CADMIUM U .728 ug/L 97.4 3.02
COBALT U 1.04 ug/L 104 .4 102
COBALT U 1.04 ug/L 98.5 2.97
CHROMIUM U .728 ug/L 103 .67 96.8
CHROMIUM U .728 ug/L 97.1 2.89
COPPER 18.6 ug/L 98.8 .691 91.2
COPPER u 3.12 ug/L 92.4 3.16
IRON u 7.28 ug/L 104 .884 102
IRON tr 7.28. .ug/L 97.2 3.3
POTASSIUM U 16.6 ug/L 108 1.22 101
POTASSIUM U 16.. 6 ug/L 101 2.56
MAGNESIUM u 2.08 u&/L 105 .787 98.1
MAGNESIUM U 2.08 ug/L 98.8 2.56
MANGANESE U .312 ug/L 105 .515 98.1
MANGANESE U .312 ug/L 98.6 2.82
MOLYBDENUM 11 3.12 ug/L 104 .68 101
MOLYBDENUM u3.12 ug/L 97.8 3.03
SODIUM l1 13.5 ug/L lOa 1.22 101
SODIUM 11 13.5 ug/L 101 1.81
NICKEL 11 2.08 ug/L 104 .396 98.1
NICKEL 11 2.08 ug/L 98.6 3.15
LEAD 11 5.2 ug/L 105 1.26 99
LEAD 11 5.2 ug/L 100 3.01
ANTIMONY 11 1.28 ug/L 107 .841 114
ANTIMONY 11 1.28 ug/L 102 2.1
SELENIUM U'18.7 ug/L 102 1.72 94.8
SELENIUM U 18.7 . ug/L 98.2 3.11
SILICON U 9.36 ug/L N 122 .183 97.8
SILICON U 9.36 ug/L 110 .177
STRONTIUM U ,312 ug/L 106 1.68 99.6
STRONTIUM U .312 ug/L 99.9 2.24
THALLIUM U 12.5 ug/L 102 ,674 91.9
THALLIUM U 12.5 ug/L 95.8 2.82
VANADIUM 1.5 ug/L 110 .772 102
VANADIUM 1.43 ug/L 104 2.54
ZINC U 2.08 ug/L 102 .0367 99
ZINC U 2.08 ug/L 96.1 3.06

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

BLANK

CUP

MS
MSD
LeS

RPD

REC SPIKE
RPD

REC SPIKE

- background l!e~od Bl.ank
- dUplicate RPD for precision
- Matrix Spike Recovery for accuracy (%)
_ Matrix Spike Duplicate precision (%) (determined by base results)
_ Laboratory Control Sample Recovery for Accuracy (%)

I
I
I
I



- - - - - - - - - - - - - - - - - - -
East Bay Municipal Utility District

Laboratory Services Chain of Custody Record Page 1 of 2

Prelog or
Login No.: L83688

Project Title
Penn Mine Restoration:Receiving Water
Account or Project: B785-9802-l

Client PM: EILEEN FANELLI
Tel No.: 287-1661
Lab PM: SUSAN B. BERG

Sampled by: B Matteson
Rcvd: 10-AUG-00 11:00

,sample Date: 09-AUG-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

oate
preservative Initials pH

ClientID:

ClientID:

Sample Comments: field data: use attached data sheet

Sample Comments: field data: use attached data sheet

L8368B-3 GRAB 16:20 RESCAi!ANcHB' DEPTH PENN2 0

LB3688~4. ..•... COMP 16: 22 ~f~i,;"i;}.;;:;'J DEPTH PENN20

ClientID:

ClientID:

Sample Comments: field data, use attached data sheet

Sample Comments: camp of 10' 20' and 30'

233921

233922

233923
='~~;FiV~ii!J~f~1
PLSTMIC,F'EPA 200~..7IICP/KSIF'EPA 20.0:B;NI:" EPA 200.

9iPB:F BPA200.!i .
• 300 ICANi6Ns'(1~3)i+REPoRTI+SAHPKIT

LB3688-5 DEPTH CAHA +FLD DATA

ClientID:

L836BB-6

ClientID:

Sample Comments: field data: use attached data sheet

GRAB 15:38 RBSCJOO.NCHif . DEPTH CAHA

Sample COIIlIIIents: field data: use attached data sheet

.,.' ; ~

DEPTH CAHA
.. ,... , : ...

ClientID: Sample COIIlIIIents: field data: use attached data sheet

233924 PLSTL ~fiiITY'I':TOTA1,I1l1RDNESSIT6TALITDSI. '.
~~i~';TSS' ,.. ,•• "'" .



East Bay Municipal Utility District
Laboratory Services Chain of Custody Record Page 2 of 2

Pre10g or
Login No.: L83688

Project Title
Penn Mine Restoration:Receiving water
IUccount or Project: B785-9802-1

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BEllO

Sampled by: B Matteson
Revd: 10-AUG-00 11:00

Sample Date: 09-AUG-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

COMP 15:42 DEPTH CAMA 233925

233926

NuTR CHLoRIDEi'lC iNlTRATB ::[¢'i PHDSPHidj!:; ORTHO, SULFATB:
IC;<" ....

PLSTH ~cP9i'iiipA2(jO.7;lCP/Hs:F EPA 200;8;Nl':PEPA 200.
g;P1i:P,EPA 200.9 ..' ,

*300 IC'ANIONS ·(1-3i .

clientID: Sample Comments: ccnnp of 10' 20' and 30'

234204

234205

234206

PLSTL ~~n~!~~{\~!lV;\0~,:;~j\,:!%., .,:,:::,:<,~":;
NUTR IC/NITRATEi';:IC; PHOSPllATlh,iORTHO,SULFATB i

• .' - ;,: /.-.::~., ~ :', .c t'· ': ~<: .,:;':-~.\:'<;> - "~.:,;";'~; -';, ,. ",", '~:(.'~~! ::~.:~'.

co. ,;~~/::'\:i"::"~~<~;' ',' -"'. ~ ".' " .,' ".-" ".. ", , : ': >.' '. ,: " ,..

PLSTMtC~!j,P'i~PA200.7,;ICP/MS:P' EPA 200~8;Nl':P' EPA 200.
.9, PB':P EPA 200.9

~~300'IC'ANloNS (1-3).

cHentID: Sample Comments: bl.ind field rep

Total containers received: 9

Signature Print Name Time Date

Received by

Relinquished by

Received by

Relinquished by

Received by

,'1":'
, ~.~ ..

Type Codes: CF01;CF02/CF03;CFV;COMP/CT01;CT02,CT03
CT04/CT05/CT06;CT07;CT08;CTV,GRAB

- - - - - - - - - - - - - - - - - - -
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-------------------
Post-Restoration Monitoring

Field Data Form - Surface Water
Penn Mine Environmental Restoration Project

Date: 06/29/00 Time: 930 Weather: Clear and hot
Lower Weir Inundated? Almost - -1" low
Penn 30 Sampled? No
Field Sampler Name: Chris Swann
Field Sampler Affiliation: EBMUD

'CiS - :-
~

C
't' CI)-
CI) E~ , Data Loggera. ,g c.~

E a. - c EC Temp . Estimated Inspection & Comments (Include condition of weirs and
~ as

Location as ~ C"'- pH (mslcm) (degrees C) Turbidity Flow (gpm) , Download data logger)en Q WID

PRSW-1 yes no 6.5 0.222 23.9 1.2 -1 no thinQs look Qood, clear water
PRSW-2 yes yes 6.5 3.865 21.6 220' -16 no Recent dirt work in the area
PRSW-3 no
PRSW-4 no
PRSW-5· no
PRSW-6 yes no 6.8 3.85 21.39 175 -16 no Camanche Res is nearly over the weir
PRSW-7 no NA

This sample is collected in the drainage, just
upstream of the Adit #4 seep and represennts

PRSS- (b) yes no 2.2 1.234 22 8.5 -2 NA several smaller seeps
PRSS- (b) NA
PRSS- (b) NA
PRSS- (b) NA
Penn 30 no NA ",

Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
(b) record seep locations on seep map
NA =not applicable
List of laboratory analyses on reverse

Post-Restoration Monitoring Plan, December 1999



-------------------
Post-Restoration Monitoring

Field Data Form - Surface Water
Penn Mine Environmental Restoration Project

Date: 7/17/00 Time: 1210 Weather: Overcast and cool
Lower Weir Inundated? no
Penn 30 Sampled? no
Field Sampler Name: Chris Swann
Field Sampler Affiliation: EBMUD

-as ..-S C
"0 CD-
CD as E,!.. . Datil Logger
Q. ,g Q,.¥
E a. - c EC Temp Estimated Inspection & Comments (Include condition of weirs and;::, as

Location as ;::, 0'- pH' (mslcm) (degrees C) Turbidity Flow (gp-m) . Download data logger)en Q WID

PRSW-1 no
PRSW-2 ves 7.1 . 3.79 27.5 .175 -4Qom
PRSW-3 no
PRSW-4 no
PRSW-5 no
PRSW-6 ves 7.4 3.721 27.5 167 -4aom
PRSW-7 no NA
PRSS- (b) 'ves ves 3.5 2.494 26.4 1.1 -1 aom NA Hinkelv Creek. iust below the #4 adit
PRSS- (b) NA
PRSS- (b) NA
PRSS- (b) NA
Penn 30 no NA
Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
(b) record seep locations on seep map
NA =not applicable' .
List of laboratory analyses on reverse

Post-Restoration Monitoring Plan, December 1999



Surface Water Laboratory Analyses

Mine and Hinckley Runs (PRSW-1 through -7and PRSS-_)
. Aluminum, copper, nickel, lead, zinc, cadmium by EPA 200.7:Filtered

Hardness (as CaC03) by EPA 130.2
TDS by EPA 160.1:
TSS by EPA 160.2 .
Sultate by EPA 300.0

Penn 30
(a) Alkalinity: Total as CaC03 by SM(18) 23208
(a) Hardness: Total by SM(18) 2340C
(a) lOS by SM(18) 2340C
(a) TSS by SM(18) 23200

... (a) Chloride by SM(18) 450o-C .
(a) Orthophosphate as P by SM(18) 4500-P "

Aluminum, calcium, copper, magnesium, potassium, sodium, zinc by EPA 200.7:Filtered
Cadmium, manganese by EPA 200.8:Filtered " .
Lead. nickel by EPA 200.9: Filtered
Nitrate as N by EPA 300.0 A· ..
Sulfate by EPA 300.0A

Notes:
(a) samples are classified as raw water, and standard methods are applied~

Post-Restoration Monitoring Plan, December 1999

-------------------



-------------------
Post-Restoration Monitoring

Field Data Form - Surface Water
Penn Mine Environmental Restoration Project

Date: 08/22100 Time: 1000 Weather: clear
Lower Weir Inundated? No
Penn 30 Sampled? No
Field Sampler Name: Chris Swann
Field Sampler Affiliation: EBMUD

as ..-S C
." 1I)'ii'
II) ta e- . Data Logger
'ii. .!:! a.~e 'ii. - c EC Temp Estimated Inspection & Comments (include condition of weirs and= as

Location as = 0'- pH (msl¢m) (clegrea C) Turbidity Flow (gp!'l) Download data logger)U) c wm
PRSW-1 No no Drv
PRSW-2 Yes f 6.7 3.933 24.5 ·188 2.6 no
PRSW-3 No no Dry
PRSW-4 No no Dry
PRSW-5 No no Drv
PRSW-6 Yes Yes 6.9 3.641 24.5 161 2.6 no Duplicate taken
PRSW-7 No NA
PRSS- (8) Yes NA Same Hinkely site above Adit 4 as was
PRSS- (9) Yes 3.1 2.467 27.4 2 11 ) NA monitored in July.
PRSS- (b) NA
PRSS- (b) NA
Penn 30 NA
Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
(b) record seep locations on seep map
NA =not applicable
List of laboratory analyses on reverse

Post-Restoration Monitoring Plan. December 1999



Surface Water Laboratory Analyses

Mine and Hinckley Runs (PRSW-1 through -7and PRSS-J
Aluminum, copper, nickel, lead, zinc, cadmium by EPA 200.7:Filtered
Hardness (as CaC03) by EPA 130;2
TOS by EPA 160.1
TSS by EPA 160.2
Sultate by EPA 300.0

Penn 30
(8) Alkalinity: Total as CaC03 by SM(18) 23208
(a) Hardness: Total by SM(18) 2340C
(a) TOS by SM(18) 2340C
(a) TSS by SM(18) 23200
(a) Chloride by SM(18) 4500-C .
(a) Orthophosphate as P by SM(18) 4500-P .." .

Aluminum, calcium, copper, magnesium, potassium, sodium, zinc by EPA 200.7:Filtered
Cadmium, manganese by EPA 200.8:Filtered ..
Lead, nickel by EPA 200.9: Filtered .
Nitrate as N by EPA 300.0 A .
Sulfate by EPA 300.0 A .

Notes:
(a) samples are classified as raw water, and standard methods are applied.

Post-Restoration Monitoring Plan, December 1999

-------------------
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I
I
I
I
I
I

EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510)287-1432 Fax(510)465-5462
Analytical Results Report

Report generated on: Jul 06 2000 08:49 pm
Tum-around-time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Jun 202000, 03:00 pm .
Login #: L82531
LSR #: B785-9802-1 .
Project Title: Penn Mine Environmental Restoration

Please route this report to:

I Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

I
I

This is an electronic tran~mittal of a Laboratory Analytical Report

Legend to the Report Qualifier Flags:.

I
I
I
I
I

• • Duplicate value outRide of control limits

+ a Positive

- • Negative

< • Less than

> • Greater than

A ... Absent

B • Analyte detected in method blank

C • GC/MS confirmation

CG • Confluent growth

D • Surrogate spike outside of control limi cs

E • EstiJM,ted value, concentration outside

calibration range

FAIL· Pail
H • Analyzed past hold time

I .. Dual Column quantitation difference> 401 RPD

J • ItstiDlated. value, quantitation does not meet

sop cri teria

LA • Lost analysis

M • Duplicate injection precision not met

n Spik~ recovery outside of control limits

Nm Negative

P • Present

PASS. Pass

POS ... Positive

Q • Dota qualified by the Dota Review COIIIllittee

R ... Spike out ot calibration range

S • Method of standard addi tions used

SP Spreader

T Diesel/GASoline pattern is atypical

TNTC • Too Nwnerous to Count

U • Analyte not detected.

W • Post-digestion spike IHGA) outside control

limiU

X • Pre8UD;)tive evidence of a compound

- • Approximately

I
I
I
I

THIS REPORTMAYONI.YBE REPRODUCED IN ITS ENTIRETY. RESULTS CONTAINED IN THIS REPORTARE REFLECTIVEONLY OF THE tTaAS
REQUESTED TO BEANAl.YZED AND REPORTED. UNUSED POimONS OFSAAfPI.E WILL BE DISCARDED WITHIN THIRTY OAYS OF RECEIPT UNLESS
OTHER ARRANGEMENTS AREMADE BY THE CUENT.



Jun 19 2000. 10:30am
Jun 20 2000. 03,00pm
field data, use attached data sheet

Project Number:
S!UIille Id:

Site:
Locator:

Client 1D:
Collect Date:
Receive Date:

sample Comments:

B785-9802-1
L82531-1
WS PENN MINE
PRSW-1

EAST BAY .MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
-500 ft above upper end of Hinckley Run

I
I
I
I

'-,'NONE?:·,';' -,e ;/g:;,5E;~~~a,S<?7·:,~;:,,'~~'~J::,"\HF:?-'Ra,~0'/'L<j?~:;':'·:~~£:-"r~'f~::~,;"o(~~f,::J;'.o::l:~:::~;;:o;~ :';o.~F(:;1ii8J{j~;;i~;·::-:::;':<WGi2j.i(f~~::f':)C:;:
PH 1.0 6.5 pH units
TEMPERATURE 1. 0 24 deg C '

CONDUCTIVITY 1.0 220 umbos/em
TURBIDITY 1.0 1.2 NTU

'::·:H8i:~ix;;i~:o,~,!a9:;;{Batcb.-;?iepbatec-:;;'Aiialysli._p;ate:{t:~ti::(;r-Rhii,:±D.::;;'~;?,::;:7;;Wcirl<nUi#~0i21"1"~:>~:;·
Dilution Qualifier Result Units mdlvalue Text

I

I
I

iR81543,,22-:~:",oii.,.,:·;23:'JUN'::OO';" , -,
12 mg/L 0.075

i'"',RawH20,,' ;
5.0

Heth<:lci;~e.f.lir:e.il:g~;C:'·,,:;-' ,__
Parameter

EPA'300:0,
CHLORIDE

,_;,(/~,,:2f':.~:::09:,',{,: '" ,;~j-:~-OO:','"
90 mg/L 5.0

; 'EPA' 300.0,
SULFATE

. sHli.~f?370~.'
ALKALINITY, TOTAL AS CAC03

1.0

1.0

_,20::JUN~00"
1.7

" o"'21:.:JtiN.:00
mg/L 0.015

R814S8

,'R8i43~, I

··2i-oroN71lO~;. ."'SIlo81~70';;'.·c:" ,01«;72;\,45:.,
mg/L 3.0 I

I
R81460 '" ,21,::JUN':'00'

mg/L 4.0

,:. ~23~.1uN:::00
mg/L 6.0

21"JUN-OO,
3.0

,21"JUN-OO
84

.'.23~JilN;;00

170

u

.~.

'RawH20

, RaWH2q

2.0

0.50

1.0

, SM(18)2340'C'
RARDNESS, TOTAL

" sHll.8)'2540C
TOTAL DISSOLVED SOLIDS

, '~' 5Ml1111'254Qi:L,
TOTAL SUSPENDED SOLIDS

I

I

I
I

I
I

14.6
18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24

25.0
27.0
0.312
22.9

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

.ug/L
ug/L
ug/L
'ug/L
uglL
ug/L
uglL
ug/L
ug/L
ug/L

uglL
ug/L
ug/L
ug/L

14.6
58.5

4.16
25.0 '

112
0.832

13.100
1.46
1.25
1.25

14.8
75.6

1,220
11,900

9.36
4.16

15.300
4.16
6.24
6.24

41.2
15.200

138
44.2

U

u

u

U
U
U

u
u
u

u

,'RaWR20..,,;,,:' -<,f;r~;;;"'21::.JtiN,-:0.O;:;:':> :;'1~21"iroN-'00'."';:~/;"Rii1438,",·::. ~:;;..::. WG72357,";;:: '
1.0 U 0.10 mg/L 0.10

"'"i"i':::~WH2Q:;,'_'~'" ;, ;, "~'",:~,;:;::,j.2'-io,,JUN~O.Q'~;:·, ..5;;!:J;;i>1UNfilo ,:,.,;,R814W,:,,:;,;:,'~,:WGJ23S7.::"~:; ,
1.00 90.0 mg/L 0.100

'-:.:~::;>sHl1.81 '4$0~,":C02,,'ii~-/

ALKALINITY: BICARBONATE

:'.-,;'sM (1~) :4500'':eo2;:i>~t '.:, :~. ,­
ALKALINITY: CARBONATE

ARSENIC 1. 04
ALUMINUM 1.04
SILVER 1.04
BORON 1.04
BARIUM 1.04
BERYLLIUM 1.04
:ALCIUM 1.04
::ADMIUM 1.04
:OBALT 1.04
::HROMIUM 1.04
:OPPER 1.04
IRON 1.04
POTASSIUM 1.04
MGNESIUM 1.04
;WroANESE 1.04
~OLYBDENUM 1.04
30DIUM 1.04
UCKEL 1.04
~EAD 1.04
~IMONY 1.04

3ELENIUM 1.04
3ILICON 1.04
,TRONTIUM 1.04
l'HALLIUM 1.04

BATCH PREPDATE' as initial date of s!Ulille preparation
ANALYSIS DATE as date of analysis

Page 1 I
I



Jun 19 2000. 10:30am
Jun 20 2000. 03:00pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample rd:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L82531-1
ws PENN MINE
PRSW-1

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
-500 ft above upper end of Hinckley Run

K~tiiOd:iie'ftir~fi~\F:;f:"!~t!i4JS;~;,f~:0:~;;;i}·gf~fj:,;;~:~si!ia:t~~'f.l:~1:l'~~~~tcli"'if~t~~§,~~IYiI~rrilit~;;~~~;Rfui'~nFc:':··:"
Parameter Dilution Qualifier Result units mdlva1ue Text

.. '''':;::' i'j" ',~I;:"1;;~~9.~:]1~:Z,~if;:cq:!irr:i,2,i7.~::~~;"i~~":>:::2~;JriN'EOO:~:1t:<,:;'1t8i693~j';;:o';:;:::~~:~72S~8;::::;;;:T~"¥
1.04 u, 7.28 ug/L 7.28
1.04 B 45.6 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 27.5 ug/L 3.12
1.04 110 ug/L 0.312
1.04 0.395 ug/L 0.0208
1.04 13.000 ug/L 19.8
1.04 U 0.728 ug/L 0.728
1.04 U 1.04 ug/L 1.04
1.04 2.74 ug/L 0.728
1.04 9.54 ug/L 3.12
1.04 34.9 ug/L 7.28
1.04 '. 1.280 ug/L 16.6
1.04 11.900 ug/L 2.08
1.04 7.53 ug/L 0.312
1.04 U 3.12 ug/L 3.12·
1,04· 15.200 ug/L 13.5
1.04 6.32 ug/L 2,08
1.04 6.91 ug/L 5.20
1.04 U 7.28 ug/L 7.28
1.04 U 18.7 ug/L 18.7
1.04 15.300 ug/L 9.36
1;04 138 ug/L 0.312
1.04 U 12.5 ug/L 12.5
1.04 U 0.936 ug/L 0.936
1.04 13.0 ug/L 2.08

I
I
I
I
I
I
I

VANADIUM
ZINC

" .EPA' 2obW•.'ti'iil'ER;)\7:'?
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM

COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

1.04
1.04

u 1.66
19.0

ug/L
ug/L

1.66
8.32

I
I
I
I
I
I
I
I

~~~~r.&;,1~m:7~J)~,~~?~!?t~~!#~9;!:ff:~§"t~.~~f{f~~~·.T2;:~~~~Q~~~W:~~~1~~~~r~f~~~.if~i~¥~1;r;:fr~~~~~~o~~~±~:f.Us,¥ij~'~6~~:~(:~~~~~<::[;:~z.\{~~~i~9:~il:B~·~~~;':
LEAD 1.0 0.40 ug/L 0.30

BATCH PREPOATE as initial date of sample preparation
ANALYSIS OATE as date of analysis

Page 2



Jun 1~ 2000, 09:30am
Jun 20 2000, 03:00pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:

Collect Date:
Receive Date:

Sample Comments:

B785-9802-l
L8253l-2
WS PENN KINE
PMW-2

EAST BAY KUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Kine Environmental Restoration
Instantaneous Grab
Near lower end of Hinckley Run

I
I
I
I

H~~~;~,~~~~~!~~~6.:1J~~~~~ft~!§:(~{~~i$~~f~~~~f.~§~~~@ll~~'!~(f~r;,~1;~~;~@'~~,~~it~~·~.~{~~~:·~51i~::~~~·#§f:t~!'~~1~~:W~~§~7~:'::Yt~~~~l..~12~;;
Parameter Dilution Qualifier Result Units mdlvalue Text

.·~;:.~~~)~~,~~~~~~~¥i~~?~:;;!2..\t:·:;;:~;:ftS?:·': ;\~·~·~~~~%~::;~?i~~~~~~i~~~~~4~~~~~@Q~0~;;.:~i9~~;~j{Q.Q.,;[4~~~rtrR~!.~~5i:i~E~~~~f.~~_~~.~72_~~fi~~~~~·1I~;i· ~0J·X7:~
PH 1.0 6.5 pH units
TEMPERATURE 1.0 22 deg C·

CONDUCTIVITY 1.0 3,900 umbos/em
TURBIDITY 1.0 220 NTU

I
I
I
I

.. ~~j7JuN ... liO:: :':;)y.Rll1543.::: "..
mg/L 0.07526

200

5.0

........ ".0··· ·.•·,Ra~O',;·~;~·]Ldi~!~'~;;:~:,·2.t;:;~~OO·;\t .• ·26':';ji.JN:,,:oli;~·.~qif;;;;;~f~ih·624~;~q~£:;k~i:Wc,;'7i39( .::';";~fE
2,600 mg/L 3.0

EPA"jOO.O
SULFATE

~.~(iBI.23201l _._ ..•..
ALKALINITY: TOTAL AS CAC03

EPA ·300,.0'
CHLORIDE

.,'J":,' ..,.:':i:..>;., .• ::,;:;RaWi!2g;f'.·;~~;~r::.ii~ ;rr":;·i:'~;. ·21~~~OJj:i~~":"j~:;;2i:+~40(:'~t:'}~:·!Jillf47!!';;;;r1'i':<J¥':;·'i·WG72~~5::;;::h,j~·~
1.0 63 mg/L 6.0

•
i:. ~Ii,.i~g;,:a'.;,it:'EL;:;f;:S':' _23i:~{go.~TfF..'}(~~~i~iI}.~~¥if:±",;:~~~5:~!i:i;~;f,&¥::·:wg12Ai!~£*-~::,,'-?':;~.

.0 4,300 mg/L 6.0

·~i}j;~t~~·fi~~~~;.~)~~oJ}~Ti:~~~)¥i~~;~iL~iJ~:;'Q:Q];~~r~~i~!~~toQg~ir:~wJ.~A~~~!!~·ijf~~i;iji~G~~~~S~~.:7!.:~~~
1. 00 . 210 mg/L 0.100

I
I

~.;".,'.~ .' ~;'::~ -::r_;<2.~.~'JbN~·09~?}:? :.- ~ ~·21;~JQN~·O.Pl-~·:::~ ~:" ;~ )t~i:4:~Q~~f;~;··"~:-":,~f~ ." "WQ.7:l;J?:i ;;'~.;~~:f::l~t.¥:~~:

2,800 mg/L 10050.

.t'l)f.~ i fjjI4,~·iib~c9ED;·'·;:·":';.;i .
ALKALINITY: BICARBONATE

.: .. SK(lS)2340C;· .:~.

HARDNESS: TOTAL

·~(f8i·is~oc:~~:.k:~:;~\"·
TDTAL DISSOLVED SOLIDS

•.•··.:.sMllS )2540Q.~'~,:,~;\{~:,;,,::-::,

TOTAL SUSPENDED SOLIDS

'~:.zrSK(is»4$O~$~;l;'):i~'t.',·::::,;·;"';.,fc::..':;~;~;it,:·:.- ;-',:Ra~_Q1;,~'~~~i:'t~Jh7.:';£2{.~;;roN1:pl:e,\t:;;:fit~'(~~~~7.CfQ'.;,1i;..'":t;i.it:i(f14~8j::r;ti::;,(~S·:~!2~s"1~·;<"i:~eifhl'
ALKALINITY: CARBONATE 1.0· 0.10 mg/L 0.10 .

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADKIUK
COBALT
CHROMIUM
:OPPER
IRON
POTASSIUM
!!AGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
mCKEL
LEAD
ANTIMONY

SELENIUM

SILICON
STRONTIUM
rHALLIUM·

1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04
1.04

U

U

u
>

>

tJ

U

14.6
150

4.16
.1,550

24.9..
0.832

400,000
202
248

3.03
176

22.800
9,490

60,000
18,100

4.16
51,500

150
50.3
6.24

99.4

15,400
1.510

85.5

Page 3

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L.
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

14.6
lS.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0

27.0
0.312
22.9

I
I
I
I

-
I
I
I



Jun 19 2000, 09:30am
Jun 20 2000, 03:00pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L8253l-2
WS PENN MINE
PRSW-2

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
Near lower end of Hinckley Run

M~t"iiOd;Re~~E!\l~~:ti~~t~\;1lr~:~~,':~,'tj17::i,~~~~~~t:;:~:'~7#i!a~;~;~~~g'f'i.:fBii~~~fi@f~1t~~Aiili:~ySi!l"'~~Ei.";;~;~·;i;iiUJi:j:~~;':'.':';;.':~\'{·:I~oritii~':'~~~~:";y·"
Parameter Dilution Qualifier Result units mdlvalue Text

1.66
8.32

7.28
6.24
3.12
3.12
0.312
0.0208
19.8
0.728
1.04
0.728
3.12
7.28
16.6
2.08
0.312
3.12
13.5
2.08
5.20
7.28
18.7
9.36
0.312
12.5
0.936
2.08

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

9.12
28,400

7.28
120
13.5

1,540
22.8

0.0208
400,000

176
244

4.42
13.8
7.28

9,680
60,000
17,700

3.12
51,000

150
30.0
24.7
88.6

13,600
1,500
, 20.7

10.7
26,200

1.04
1.04

VJ\NADIUM
ZINC

,;;?·C~;iJ?~:206.·::7.:;PiL.TE,R::;;:·:X;;::\·Y, ·"t\"::'''·'';;::;.::;·n·iawH2q:;~}~:;;:i?;~~T:::·)'· ·'T2~~~~o~Sl§~a::)~Ii::~~ri(ni!s;;r'~>ji.8i69~:r.":~"4::.:<::WG72S8 8~}'iHtr~""<'
ARSENIC 1.04 U
ALUMINUM 1.04 B
SILVER 1.04
BORON 1.04
BARIUM 1.04
BERYLLIUM 1.04 U
CALCIUM 1.04 >

CADMIUM 1.04
COBALT 1.04
CHROMIUM 1.04
COPPER 1.04
IRON 1.04 U
POTASSIUM 1.04 "
MAGNESIUM 1.04 >
MANGANESE 1.04
MOLYBDENUM 1.04 U

SODIUM 1.04
NICKEL 1.04
~EAD 1.04
ANTIMONY 1.04
SELENIUM 1.04
SILICON 1.04
STRONTIUM 1.04
THALLIUM 1.04
VJ\NADIUM 1 . 04
ZINC 1.04

I
I

I

I
I
I
I

I
12i:@;7{~J.(;IT2'OQ.f~~~fXL.~~I@iWE~~{i~~~:]1~':i~0.;;!t~~Q~~~~}iJ:!!ift§jlj!-~~:~}£~~]5jj?Ji~~~~~s~~;;~jf~g:~~ll·~~1l[>J.s§'~j!'~::~~~?2i~~i.':!:j?-:';:,;'~··
LEAD 1.0 0.40 ug/L 0.30

I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 4

I



Jun 19 2000. 09:38am
Jun 20 2000. 03:00pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:

Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L82531-3
WS PENN MINE
PRSW-6

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (5101 287-1432 Pax (5101 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Inutantaneous Grab
At confluence weir of Mine and Hinckley Runs

I
I
I
I

·::S:~;:;:-k;r:~;·)Ra.¢ci::.;:J?i;'>t?:2;~"?~;j.26,;:Jt.rii;-iio':;::';':>;,~26..~;rON~ 01l;~':::~~/,~ili6;i(,'C ,; :.: ~"jK~723.98 ";, ,'. ""
200 2.600 mg/L 3.0

"~',..:: J.:1fa~() ."7~::;~::~(~:;~_:: 2i;;~,:".OQ'::;;;~t:;;'; :~;~}~Jt:m.+~~c:';;;f,';;~~'~8J.~39~I·
1.0 190 mg/L 5.0 I

I
'\:. -;iX·;:<:~':'j'}:·;""-':",;:;i '23:".roN;.00 .•~:':;.:,; .Jl.81543

25 mg/L 0.075
.;;;:Ra~Q·

5.0
. EPA' 300.0':::":

CHLORIDE

··"EP~3i!O: O~:,~,:i'L:;:j};,\'··;:):
SULPATE

.,Sf (18) 232()B :.c.",,:.:~,,:r:.·~..";_
ALKALINITY: TOTAL AS CAC03

I

I
I

I
I

I

I
I
I

14.6
18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0

27.0
0.312
22.9

'ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L
ug/L
ug/L

'ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

2f~~ioo, :;:·':':\;§21':Jmt"00·.!~:',R8i460"
2.800 mg/L 100

21"'JUN:loO~;'·.';:;.,:''':~i~'.J'UN.i.iod"~~E~~';;:,;!.illi'470
45 mg/L D.O

14.6
161

4.16
1.530

24.1.
0.832

400~000

183
233

3.00
276

16.300
9.280

60.000
17.700

4.16
53.100

140
44.5
6.24

98.8

14,800
1.530

79.2

>

>

u

u

u

u

u

•
"~O: ';.:}?~ };" ;:.,:%;1?2t~~::oo.:6.::~'.';:: 12~~~~Q.i:J';;}::,E~~~is'~(;,;.;'C:'~;;:::. :::::~i;l'l2.4j 8:::~!.:";?"2-"

1.0 4.200 mg/L 6.0

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04
1.04'

'..;~.~;:-; ~~: f:;~-;.: f~~.Q2;j~}..g~&?i;':~,;"~:!::::iiAjUif,)"~Ci~~~S:;:::';:;;T~t;ftiiNrlih:0If::ff:}i~i~.~e?'?::';.-' ::WG?2[~7,.
1.00 190 mg/L 0,100

.. 'SKitS) 25~0C;:: ' ..,
TOTAL DISSOLVED SOLIDS

SMll8) 2340C'
HARDNESS: TOTAL

"":' SM (18)25'400': '. .:;;;:;,:',
TOTAL SUSPENDED SOLIDS

'fSMg~H~oij',"~q~~Df~lEfj';:~~,;~,
ALKALINITY: BICARBONATE

,:2)i1Si{(18r4560:;;C02~i!.ii:D!~L't:i!.?;;;~ ;{C:s-;~;;~iii{;~::)ia~O;fJ,;,;i.~~:1@:k;~;w.:.~1~~,:.!ciQ;'J{)i;~;"1±1:i.2i;=!JiiN;;bo~;~~W;ll.il~4j8:::.:.•t:;:;",i:d0-;~j~357~:~~'J. ~,~";:::::
ALKALINITY: CARBONATE 1.0' 0.10 mg/L 0.10

ARSENIC
ALUMINlJH
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM

SILICON
STRONTIUM
THALLIUM

BATCH PREPDATE as initial date of sample pz'eparation
ANALYSIS DATE as date of analysis

Page 5 I
I



Jun 19 2000, 09:38am
Jun 20 2000, 03:00pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L82531-3

'liS PENN MINE
PRSW-6

EAST BAY HUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
At confluence weir of Mine and Hinckley Runs

Met~&i;Rif~er~fli[;;g;i;'::''''Fi' ·,.;y,;,7:"';c:~'f{i,,~:c'.if"!;iJ~;?i;Hll!£1~;·f';f'!'!(;T~tii{'t0iil~~:::~~l¥l:.'ii~{:;i:;:AiiziiYS:i"'';Dat&~i,,;·.·.:''Runc·'iD''''''
Parameter Dilution Qualifier Result Units md1va1ue Text

':'~RllWii2q:;\\~S~T::~~"'L;::;:.2)'::·JtiR;:;9if:';~C::~S'ii28::®N+Oit::{;·:;~')~:R8i~9JL\;

1.04 U 7.28 ug/L 7.28
1.04 B 114 ug/L 6.24
1.04 10.5 ug/L 3.12
1.04 1,560 ug/L 3.12
1.04 23.3 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 > 400,000 ug/L 19.8
1.04 162 ug/L 0.728

1.04 234 ug/L 1.04
1.04 4.43 ug/L 0.728
1.04 27.3 ug/L 3.12
1.04 U 7.28 ug/L 7.28
1.04' 9,680 ug/L 16.6
1.04 > 60,000 ug/L 2.08
1.04 18,100 ug/L 0.312
1.04 U 3.12 ug/L 3;12
1.04 54,200 ug/L 13.5
1.04 141 ug/L 2.08
1.04 30.5 ug/L 5.20
1.04 22.3 ug/L 7.28
1.04 64.6 ug/L 18.7
1.04 13,500 ug/L 9.36
1.04 1,560 ug/L 0.312
1.04 U 12.5 ug/L '12.5
1.04 10.6 ug/L 0.936
1.04 25,000 ug/L 2.08

I
I
I
I
I
I
I

VANADIUM
ZINC

.. BP~ "20~~_:i:~' -'·P!~~.'~:~:-.,

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT

CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

1.04
1.04

8.27
26,800

ug/L
ug/L

1.66
8.32

I
I
I
I
I
I
I
I

:::;~1f~A'~2lioir~,;:~pi~T~'; ,·:;~:'~;,··::''':f:~;i't'';Lc':f.,'.:.;P::',~·~~~gr~~~~1t~~it1ii$i;':~§~~!iQi\F~~~.2~;;.1iJN'-£i1~,~~~\f'j~:il!~3Jf;';;ti!::::q';;:f!':~12i6??,~"~'E?:T'::
LEAD 1.0 0.40 ug/L 0.30

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 6



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
1nutantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments

Project Number:
Sample Id:

Site:
Locator:

Client 1D:
Collect Date:
Receive Date:

Sample COIIIIII8ntS:

B785-9802-1
L8253l-4
WS PENN MINE
PRSS

Jun 19 2000, 10:00am
Jun 20 2000, 03:00pm
locatiOn: In Hinckley R'[ft- collectio of seeps near adit '4
sheet

field data: use attached data

I
I
I
I

I
I
I

WG72398 .. ' .,.

WG72398

. ',:R81439.,

',26';JUN-OO
mg/L 0.75

8.3
·h.:..nm-oo .

mg/L 0.075

:.'. 2i~.roN-'i:Io ". 21,:';JUN:':QO
5.0 mg/L 5.0

.., "",26;:'JUir~66
610

U

50.

1.0

5.0

··~·7{~ii:f:;~t,~ZRa~9?;;~~~.H~:'~7:;'0:£ic,,·.·i?~;:~~oi:l:(i"':;··.:11,,9f.JtiN~oo';~:.~··~,:~E;R8·14)5···.·
1.0 2.2 pH units
1.0 22' deg C·

1.0 1,200 umbos/em
1.0 8.5 NTU

,',

'EPA3i50:~'i:I:-'

SULFATE

.' sMii8.l23~0B..""b
ALKALINITY: TOTAL AS CAC03

,',:Z~'};-~~~fC~:0~~tL:~~7:~~:~"~\~8~;:'
PH

TEMPERATURE
CONDUCTIVITY
TURBIDITY

EPA '300.0
CHLORIDE

£,;(?:.:,:ii>'::;21':''JiJN:',i:Io::' ,,:';';21:i:.roN:'OO;> ......, R8,1470
U 3.0 mg/L ,3.0

I
I

R81460 :

"R81S89

: 21.,.JUN:,:00
mg/L 4.0

21'-JUN-00 :',
250

:;L23"~':OO::,~; "::, .. :""23,-JUN-,OO';
890 mg/L 6.0

2.0

. .... .'Ra~c;l:i'~i;:
0.50 .

" ;Ra~P'"
1.0

'. SM(18) 2'340':'
HARDNESS: TOTAL

:SM(1i1);!s..40If;:;'~"7'<~
TOTAL SUSPENDED SOLIDS

SM 118 i.2.54o.1: ,
TOTAL DISSOLVED SOLIDS

Page 7

BATCH PREPDATE as initial date of sample preparation
ANALYSIS nATE as date of analysis

,.J:.L~tEBP.!I:~P~~j:;;ii¥t~~~1\€~~~~~.9;j%~~¥~j~~:Mtiltf~jmEiio~t:i:~~~R,ii.i649.;'~\;F.~:~1'ti?;!iGt~s_~~k,*§::'.·'·:
ARSENIC 1.0d U 14.6 ug/L 14.6 '
ALUMINUM 1.0d 18,100 ug/L 18.7
SILVER 1.Od U 4.16 ug/L 4.16
BORON 1. Od 106 ug/L 4.16
BARIUM 1.Od 10.2 ug/L 0.832
BERYLLIUM 1.0d U 0.832 ug/L 0.832
CALCIUM 1. Od 49',500 ug/L 18.7
CADMIUH .1.0d . 52.2 ug/L 1.46
COBALT 1.0d ,~5.1 ug/L 1.25
CHROMIUM 1.0d •. 41 ug/L 1.25
COPPER 1.0d 5,790 ug/L 4.16
IRON 1.0d 28,200 ug/L 22.9
POTASSIUM 1.0d 4,900 ug/L 22.9
MAGNESIUM 1.0d 36,300 . ug/L ,2.08
MANGANESE 1.0d 1,370 ug/L 0.832
MOLYBDENUM 1.0d U 4.16 ug/L 4.16
SODIUM 1.0d 14,400 ug/L 22.9
NICKEL 1.0d 42.8 ug/L 4.16
LEAD 1.0d 22.5 ug/L 6.24
ANTIMONY 1.0d 6.55 ug/L 6.24
SELENIUM 1.Od 59.7 ug/L 25.0

SILICON 1. 04 33,700 ug/L 27,0
STRONTIUM 1.0d 210 ug/L 0.312
THALLIUM 1.0d 33.0 ug/L 22.9

I
I

I

I

I
I

I
I

'WG72357,', ,',0' ,,; ~,.' ,::1::::;['1, ,<J~\.rH2..§~~';;,;: ::~;:\'<S,(';t~p;:r:ff';.J$Aio.~1:~'::d2.i~J9NfOli'j::~:,:r/"R8i438·' :
LOll U· 0.100 mg/L 0.100

;:'·::LT;';;"i~··b:';~Ra~Al:i~i;ii;1;;i-Ji:~,;:j~·l::'~7:(lfj;':.~r:;;5?:.':2i;J.tiN~lio';~;:::E:;,:iR81~3.8; •. ·· ,"
1.0 U 0.10 mg/L 0.10

..:',:.f.,SM'(i~i4500~¢6i'::i:>;.:t~,,: ...>',
ALKALINITY: CARBONATE

: iSijii8J(5ll!>:'c:02:'iF,:~;.
ALKALINITY: BICARBONATE

I



EAST BAY HONICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
Instantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments

I
I
I
I

Project Number:
. Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-l
L82531-4
WS PENN MINE
PRSS

Jun 19 2000, 10:00am
Jun 20 2000. 03:00pm
location: In Hinckley Run- collectio of seeps near adit .4
sheet

field data: use attached data

MethCi\t]~fi~ii.ii~~f~{~)Yt~::;'@ff{iif,,~1~r:ig~;~;~,iij:;\7~r.:f~),Haf:':F~)'S~ftlsg~''';;;¥BiJ.~'#1;'eP#~'til}i';~;~~¥~Y~'t:S::·:J:ii~·(;:.':'~.·~:·",·.··.Run;iiP/·;·,t7\;.;::;.~r~;~f""~"::-:"<':
Parameter Dilution Qualifier Result Units mdlvalue Text

1.66
8.32

7.28
6.24
3.12
3.12
0.312
0.0208
19.8
0.728
1.04
0.728
3.12
7.28
16.6
2.08
0.312
3.12
13.5
2.08
5.20
7.28
18.7
9.36
0.312
12.5
0.936
2.08

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ug/L
ug/L

3.71
9.000

7.28
18,200

3.12
112
10.8

0.248
50,300

53.3
46.7
10.6

6,030
27,200

5,050
37,000

1,410
3.12

14,400
47.3
23.6
17.6
31.2

34,300
214
12.5
26.1

9,270

U

U
B
U

·U

1.04
1.04

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

VANADIUM
ZINC

·Bp'~.:2g6Y?T;''p'iL~T·i~;r;';;:.;:.•·;·•.. :;::r.·,~~k:'~;;;~ ~O::o!::'.:"'·~~.:::.:: ".:. S:j~.12JON.:~ijtOK~~·::;'~}~~·~~:,.oci·::'~:;'~~.:{~lii¢9~'{':;: ..:
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I
I

I

I
I

I
I

I
::;~:&:~~~~;I2q9j.~~-.~fti.~~;~;:~~~;2~!.t)~:~~!.li,2~:~~iiS:~~\~~~:~:~~7~~9tf~{¥§:~t~~1t~: )~~~~!~~~9~§~1k~~~~~:~~f.Crq~~:~,~:~~4~1~~~R~'i~-j{.~·:-·:~;~i.~:~'~~T~- :·;~~~;2.4~~:~~;;;;~;·-· ~~t:lf
LEAD 1.0 4.0 ug/L 0.30

I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 8

I



Jun 19 2000, 12:00am
Jun 20 2000, 03:00pm
blind field rep, sample time not recorded

Project Number:
sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L!l2531-5
KISC
KISC

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Perm Kine Environmental Restoration
Fiv1d Replicate Grab
Kivce11aneous Sample - See Sample Comment· Field for Detail

I
I
I
I

I

I
I

WGi2371

R81589 .

R81460

R81439,21.,JUN':OQ
mg/L 5.0

, ,.:21-:JUN'700 ..
mg/L 100

·'·.'~'~.)3-·JtiN::'0(j ,~.,'R!l154i .. ".0:' ;; WG72398.
mg/L 0.07525

'.21.:.JtiN-00
2.800

.\;;:: ,.-'iEJ'QN::OO . '- ··;".2~,c.JUN;lili
4.200 mg/L 6.0

.•• <!2~~JtJN.,OO

210

':- ~.~ .

, ";'iRawH2,O'
1.0

.,:'.,Ra~Ci'f:~·t",\~ .. :.... ; .;.,.,'::;,; r,...
5.0

1.0

.;.'?iRiiwH20;:,
50.

• i •.• ·SK(18) 2340C'
HARDNESS: TOTAL

,';'SK 1181 2540C:,::'';' :.' ;;,,::
TOTAL DISSOLVED SOLIDS

SKi18)2320B: '..,>:_,

ALKALINITY: TOTAL·AS CAC03

.; EPA 30.0 ;·'oH'·':>;};· ;, \
CHLORIDE

I
I

--. R81438' 'j

·:'21~.,OO

mg/L 6.0
.: 21:~JuN.,oo

58

. ..APJtiN7.!iir':/;~ ,2i~.:ruN.,00
210 mg/L 0.100

,,~..'''RaWH2P.
1.0

.,':......... ·~~~9.·;'··:··_.

1.00

...~;::.,;.<,.,:liawH2q;;;~:<.:-_"'·';·~:;i;::,:21::'Jt!N::'00_ '.21:cJUN-00
1.0 0.10 mg/L .0.10

, sHj1S)'450li::'co2''I)::;,,;:..
ALKALINITY: BICARBONATll

,:;'. '-SKC18i'4500::C02\D::':"';i-:
ALKALINITY: CARBONATE

,SK(18)2540P:;' .' • ,'",
TOTAL SUSPENDED SOLIDS

I

I
I

I

I

I

wG7~5io.~'. "

14.6
18.7'
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0
0.312
22.9
1.66
8.32

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

14.6
181

4.16
1,570

25.3
0.832

400,000
203
249

3.12
176

22,100
9',490

60,000
17,600

'.4.16
51,300

155
45.4
6.24

76.1
15,400
1.510

101
8.87

28,200

>

u

u

u

u

·::;!~:<';;;li2'!':~0(:::#i~.ii:~':: ..'.•. ::'~i;F!.S,:·::rf~·::~::OO~,;~::(;~:4.27:'JuN;:O(i·
1.0d
1.0d
1. O~l

1.0d
1.0d
1.0d
1.0d
1.0d
1.M
1.0d
1.0d
1.0'1
1.0<1
1.0'1
1.0<1
1.0<1
1.0'1
1.0'1
1.0,1
1.04
1.04
1.04
1.0<1
1.0-1
1.0<1
1.0<1

. /·:::EPA.:2.00:;7~~c;:~;5'/:;.:~;;
ARSENIC
ALUKINUK
SILVER
BORON
BARIUK
BERYLLIUK
CALCIUK
CADKIUK
COBALT
CHROKrtlH
COPPER
IRON
POTASSIUK
KAGNESIUK
KANGANESE
KOLYBDENOK
SODIUM
NICKEL
LEAD
ANTIKONY

SELENIUK
SILICON
STRONTIUK
TllALLIUK
VANADIUK
ZINC

BATCH PREPDATE as initial date of sample preparation
.ANALYSIS DATE as date of analysis

Page 9 I
I
I



Jun 19 2000, 12:00am
Jun 20 2000, 03:00pm
blind field rep, sample time not recorded

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L82531-5
MISC
MISC

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Environmental Restoration
. Pield Replicate Grab
Miscellaneous Sample - See Sample Comment Pield for Detail

I
Met!i¥,:·~ijfi!'?~E:;0S%?r'~;:I~;EiC:J·~;I~;;;t;~~~:;:,:~;:D:fi~ti'~ift;;::iTaiJ.~)iatc~;Pi'~t~~.c;:Aii~iYiTiI·;oa~e'··,,)·' Run\i~; .
Parameter Dilution Qualifier Result Units mdlvalue Text

·;:~T·;#:P~~iQ.QI~;~~ILiJ!;t[~i";::~;;;:';t2~';'0~21fr\S;3;.~·2g'"~o~;~f4;}~t@E~7-2~t~~:@Q;]~£:rr~~;::2~;\1iiii.:.:oo::f'f;~s.t(R~§.31'V';:;;::.c·\·~'·:;WG.7~~6§"{
LEAD 1.0 0.50 ug/L 0.30

I
I
I
I
I
I
I
I
I
I
I

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
Ml\NGJ\NESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04'
1. 04
1.04
1.04
1.04
1. 04
1.04
1.04

U
B

u
>

u

U

7.28
116
10.1

1.580
23.6

0.0208
400,000

177
245

4.52
8.76

18.4
9.950

205.000
18.200

3.12
52,300

150
32.1
22.9
79.1

13.900
1.540

12.5
11.3

26.300

ug/L
ug/L
ugfL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ugfL
ug/L
ugfL
ugfL
ugfL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

7.28
6.24
3.12
3.12
0.312
0.0208
19.8
0.728
1.04
0.728
3.12
7.28
16.6
2.08
0.312
3.12
13.5
2.08
5.20
7.28
18.7
9.36
0.312
12.5
0.936
2.08

I
I
I

BATCH PREPDATE as initial date of sampie preparation
ANALYSIS DATE as date of analysis

Page 10



,',:':;;::.~ (t~j~~2o!FfDjL;';:ilC;::J7~;:t1~f:7;~fi;~2~:01fJ~~:::~'iQui~n'1;':t'G:;:'~~:+!;;;~~:~}~-iuN-'OO;,.~::;;};~:·Z"~FJuN~Q.Q;i0;iE;;~~t4.3.9.:j~;,:",;;;,;;:;,~7.~~~i_:;> :.'
ALKALINITY: TOTAL AS CAC03 0 N 68
ALKALINITY: TOTAL AS CAC03 0 82

:,,~~4}:~~~O':[Q~:~l[.f~J.-i4{::~i~@i~~~~%I:~?~¥~~1?iL~f§~'~{{·:;'!~P~.Q,F~~Q~~~~~~q:~~~~p;/±~~~~·~}fl~.~):~$~;;.~~~~f;}~.~,~.~~~~,:~~~~.~ ...:--~-~.;.
FLUORIDB U .014 mg/L 100 67
CHLORIDE U .015 mg/L 130
NITRITE AS N '(J .004 ,mg/L 92 110
BROMIDB '(J .013 mg/L 96 90
NITRATE AS N U .0059 mg/L 95 100
ORTHOPHOSPHATE AS. P U .018 mg/L 4.8 90 77
ORTHOPHOSPHATE 'AS', P 90
SULFATE '(J .015 mg/L .34 80 81
SULFATB 1.6 100
SULFATE 100

MethOd:Ref~r~t~;
Parameter

:;·i'.,!;Hjl~}2i4gC:F~b,.,~[....
HARDNESS: TOTAL
HARDNESS: TOTAL

'··-;!h~#;,16()~X~-·;.~;.:·~~:'-;'·

TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

EAST BAY MONIC'IPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Jul 06 2000. 08:49 pm

:;~i~~~~·~g,;/:.:, Batc~ep-I:icit'el~ii;~!:$~:~~is'~t~ ..:;:;': :::_.~:.c .)~~;Un~~,·:- '~'.~' "'~"-.': +. ". "wo~~uin:
Qual Blank units Qual Dup Qual MS Qual 'MSD Qual LCS

RPD REC SPIKE RPD REC SPIKE

;.X~E~~~~;}t,;~O!Jil?;':'~;1§1f~.fif:;:·'~(:a:?21:-.'~':9.Q;:>;~~"";:;~;iAt~~ji9~}~\~"¥J;IR8i:~'60,:-,;'-:;;:::'::I.'·r·~wG:7i3iF "
o 100
1.8 100

.:::;~""-:'t{;".~~:i:Oug>::;;:· ":;l::.~.,·.;,~£:2.~iJUNi~~i';:·2);:':.2l:"7~:'~~C::;:";:~~f~fo;"'"";;;WG72345" "'., .. '.
'(J 6 mg/L 0 89

3.7
o

I
I
I
I

I
I
I

,.""..,-,...

I
BLANK

DUP
MS
MSD
LCS

RPD
REC SPIKE
RPD
RBC SPIKB

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy ('Il)

- Matrix Spike Duplicate precision .. (%) (determined by base results)
- LabOratory Control Sample Recovery for Accuracy (%)

Page 11
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I
I

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 06 2000. 08:49 pm

M~thod'Ref':;i:~ce:"'2i;-:,i;"::i;:rD,:;':;~i:::;~L,i.;;;Y~;",;';':"~A~,;-lj",T;;s~.itaiJ~',;:'iki;fCh~oat!,!:~'Y,;i:;'~.\naiySii:ioat:e:'L-c,; ,~"ib.iriiD,'; ".' , ,
Parameter Qual Blank units Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

,WOikDUIiI', ,
Qual LeS

REC SPIKE

100

100
110

86

100, 93
97
100

110
88

I
I

FLUORIDE
FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N,
NITRITE AS N
NITRITE AS N ,
NITRATE ASN'
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P'
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P

U .014 mg/L .1
0
2.4
0

U .015 mg/L 0
0
0
.31

U .004 mg/L U 0
U 0
U 0
U 0

U .0059 mg/L • 160
iJ 0
U 0

0
U .018 mg/L 0

U 0
0

U 0

91

94

92

.:.• L':'EPJ\ i.?!li'i.~;¥~iI~~':;f.{i;;~:;~';;.;LE'Bfi~l~~:::i.':::'~{;:.~ilQi!~~i;~~tj;;~';1V;:[isu..',E~~~2EJUi-.i~9.P3,~~:;;G:,2~~11i.:9.;:;~:.~~;{R~.t~j!~;.::::,:: ,/j::" \i;7.~i~~<i::';:')·i:Y{ ••:i,',
LEAD U .3 ug/L 110 1.8 87.5
LEAD U .3 ug/L

'..;;rrf;~~~~9~f.JB1:'t:~';7J]}r:;~,$ti;,~(c;:~~~F:~}i~;::;If!.flw.f:;~~;~:~I.fu;;:gf;~~1?H;w.N:;Q9:i'~~~~&iiAili~{09s~~ft1~~!§~2i;io~:;:;~$'·~'}-S~:7.'2_s~.oI;~:':2}r;,?"
ARSENIC U 14.6 ug/L 101 .361 123

.6 93
1.6 98

'u .015 mg/L 130
.43 92

U .004 mg/L 110
U .0059 mg/L 110

12 100
1.7 ,100

P U .018 mg/L 6.9 91 110
U .015 mg/L 1.6 100 110

,." 26:'JVN~liO;;i?,,;i2'6:;;JUN~oli>:;::,:;:Rlll~24':, ;;~--- :;.::,'n«;?24~lf: '..i':,
100

'''',wG72438
99

,,23',:.niN':!l0, •• ';_~'i-23;JtiNiojiSi:';;'-;i;1Ul1,589'
o

;"~TJm',:,X:;;"
U .014 mg/L

-';;~:iLlQUID:,};~.f:~':;:-,'
13 mg/L

"sK(iB) 2540C'.;; ,
TOTAL DISSOLVSD SOLIDS

:'Ep~"'::i96 ,~\9';:; 't":."':: ';

FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATIl AS
SULFATE

I
I

I

I

I
I

BLANK
DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD,
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (%)

- Matrix Spike Duplicate precision (%) (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (%)

Page 12
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;£~lli~~AA~f,n;~~!i;-t~~iJ~~~~~~i£~.;5i~<l:#~~~;$1$'~!i~~~~J,i»{'9~~3f:*?;:2~8f~9:3;1.$;0:;:r;ii:ii;{~?~$~m:~~:;:·~:·;
ARSENIC u 7.28 ug/L '102 .636 125
ARSENIC 0' 7.28 ug/L
ALUMINUM 18.6 ug/L 119 13.5 102
ALUMINOM 21.1 ug/L

EAST BAY KllNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Jul 06 2000. 08:49 pn

Me~Od'aefEiii~ic:e:~~:;, ~;:~:;;;WF':~~:;:';'~:it{:·,?t~':;;r:;:;·.,{~{i:c'"rSii¥Pit.ag~~i;':;!:la~cl1hEiPPat~.;~;)~;,illry'B~SDate.'" ',~ -':-. ;:'. ,'RimID woiiai:Uin . ,",-

Parameter Qual Blank· Units Qual Dup Qual MS Qual MSD Qual LeS
RPD REC SPIKE RPD REC SPIKE

ARSENIC 0 14.6 ug/L 102 2.72
ALUMINUM 0 18.7 ug/L N 127 9.98 96.5
ALUMINUM 0 18.7 ug/L 114 3.23

SILVER U 4.16 ug/L 96 4.97 97.5
SILVER 0 4.16 ug/L 93.3 1.77
BORON 0' 4.16 ug/L 107 .733 114
BORON 0 4.16 ug/L 106 .528
BARIUM 0 .832 ug/L 104 .124 97.3
BARIUM 0- .832 ug/L 103 .666
BERYLLIUM 0 .832 ug/L 105 .978 98.1
BERYLLIUM U .832 ug/L 104 1.09
CALCIUM 26.4 ug/L 98.3 .0818 95.9
CALCIUM 0- 18.7 ug/L 97.8 .292
CADMIUM 0- 1.46 ug/L 99.6 .472 92.4
CADMIUM U 1.46 ug/L 98.8 .733
COBALT U 1.25 ug/L 103 .228 102
COBALT 0- 1.25 ug/L 104 .276
CHROMIUM 0- 1.25 ug/L 100 .0401 94.9
CHROMIUM U 1.25 ug/L 102 1.39
COFPER U 4.16 ug/L 98.2 .362 92.9
COPPER 0- 4.16 ug/L 97.6 .548
IRON U 22.9 ug/L 102 .558 99.5
IRON 0- 22.9 ug/L 102 1.23
POTASSIUM 24.4 ug/L 99.9 .121 100
POTASSIUM 0- 22.9 ug/L 99.8 .347
MAGNESIUM 4.56 ug/L 99 .0718 98.2
MAGNESIUM U 2.08 '. ug/L 99 .482
MANGANESE 0' .832 ug/L 99.8 .429 94.7
MANGANESE U .832 U9(L 100 .0677
MOLYBDENUM U 4.16 ug/L 103 .285 100
MOLYBDENUM U 4.16 ug/L 103 .126
SODIUM U 22.9 ug/L 99.8 . .211 100
SODIUM 0 22.9 ug/L 101 1.17
NICKEL 0 4.16 ug/L . 101 .484 95.8
NICKEL 0' 4.16 ' ug/L 103 .198
LEAD 0- 6.24 ug/L 106 .454 100
LEAD 0' 6.24 ug/L '. 105 .676
ANTIMONY 0' 6.24 ug/L .104 2.52 113
ANTIMONY 0- 6.24 ug/L 104 1.58
SELENIUM 30.8 ug/L 104 2.82 92.7
SELENIUM 0' 25 ug/L· 103 .554
SILICON U 27 ug/L R,122 .204 98
SILICON 0' 27 ug/L R 126 .164
STRONTIUM 0' .312 ug/L 105 .00399 100
STRONTIUM 0' .312 ug/L 106 .321
THALLIUM 0' 22.9 ug/L 109 .0419 99.8
THALLIUM t1 22.9 ug/L 109 .126
VANADIUM 0' 1.66 ug/L 107 .314 99.3
VANADIUM U 1.66 ug/L 107 .0486
ZINC t1 8.32 ug/L 102 .093 98.1
ZINC U 8.32 ug/L 102 .792

BLANK

DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery fOl' accuracy (%)
- Matrix Spike Duplicate pz'ecision (%, (determined by base results)
- Laboratory Control Sample Recovery for Accuracy ('"

Page 13
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I
I

MethOdlUiferenc~;":!;:~~' ." .•.,
Parameter

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Ju1 06 2000. 08:49 pm

:./::\saiDP'::'tag:·,'.Ba~Ch.Pr~~te:</!:'~lySfsDate RtiriID. . .
Qual Blank Uni ts Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

.:,Worb1Um
Qual LeS

REC SPIKE

I
I
I

I
I

I
I

SILVER U 3.12 ug/L 106 .687 113
SILVER U 3.12 ug/L
BORON U 3.12 ug/L 108 .247 113
BORON U 3.12 ug/L
BARIUM U .312 ug/L 105 .416 96.6
BARIUM U .312 ug/L
BERYLLIUM U .0208 ug/L 106 .384 98.6
BERYLLIUM U .0208 ug/L
CALCIUM 34.7 ug/L 103 .363 95.8
CALCIUM 33.5 ug/L
CADMIUM U .728 ug/L 100 .79 92.6
CADMIUM U .728 ug/L
COBALT U 1.04 ug/L 105 .515 102
COBALT U 1.04 ug/L
CHROMIUM U .728 ug/L 103 .684 97.1
CHROMIUM U .728 ug/L
COPPER U 3.12 ug/L 101 .37 92.3
COPPER U 3.12 ug/L
IRON U 7.28 ug/L 103 .056 99.9
IRON U 7.28 ug/L
POTASSIUM U 16.6 ug/L 107 .618 100
POTASSIUM U 16.6 ug/L
MAGNESIUM 3.75 ug/L 102 .0872 97.3
MAGNESIUM U 2.08 uglL
MANGANESE U .312 ug/L 102 .482 95.6
MANGANESE U .312 ug/L
MOLYBDENUM U 3.12 uglL 105 .687 101
MOLYBDENUM U 3.12 ug/L
SODIUM U 13.5 ug/L 105 .656 98.7
SODIUM U 13.5 ug/L
NICKEL U2.08 ug/L 103 .385 97.3
NICKEL U 2.08 ug/L
LEAD U 5.2 ug/L 106 .191. 102
LEAD U 5.2 ug/L
ANTIMONY U 7.28 ug/L 108 1.48 115
ANTIMONY U 7.28 ug/L
SELENIUM U 18.7 ug/L 109 1.11 93
SELENIUM U 18.7 ug/L
SILICON U 9.36 ug/L R 140 .351 97.5
SILICON U 9.36 ug/L
STRONTIUM .34 ug/L 106 .27 99.6
STRONTIUM U .312 ug/L
THALLIUM U 12.5 ug/L 107 .404 89.8
THALLIUM U 12.5 ug/L
VANADIUM U .936 ug/L 110 .0526 100
VANADIUM U .936 ug/L
ZINC U 2.08 ug/L 102 .586 98.6
ZINC 2.1 ug/L

I
I
II

BLANK

'I
DUP RPD
MS REC SPIKE
MSD RPD
LeS REC SPIKE

I,
I

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy I')
- Matrix Spike Duplicate precision (') (determined by base results)
- Laboratory Control SSJI1)le Recovery for Accuracy I')



I

I
I,
I
I
I

EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Report generated on: Aug 08 2000, 08:33 pm
Tum-around~time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Jul18 2000, 02:45 pm
Login #: L83155
LSR #: B785-oo08-1 .
Project Title: Penn Mine Restoration:Surface Water

Please route this report to:

I Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

I This is an electronic transmittal of a Laboratory Analytical Report

I
I
I'
I
I
I

Legend to the Report Qualifier Flags:

.... Duplicate value outside of control limits

+ • Positive

- • Negative

< .. Less than

> .. Grea tar than

A • Absent

B .. Analyte detected in method blank

C .. GC/HS confirmation

CO .. Confluent growth

o .. Surrogate spike outside of control limits

B .. Estimated value. concentration outside

calibration range
FAIL .. Fail

H • Analyzed past hold time

I .. Dual Colusm quantitation difference> 40t RPD

J • Estimated value, quantitatlon does not meet

SOP criteria
LA .. Lost analysis

H • Duplicate injection precision not met

N • Spike, recovery Olitside· of contro~ limits

NEG • Negative

P • Present

PASS. Pass

roB • Positive

o • Data qualified by the Data Review Ccmnittee

R • Spike out of calibration range

S • Method of standard add! tiona used

SP • Spreader

T • Diesel/Gasoline pattern is atypical

TNTC •.Too Numerous to Count

U • Analyte 'not detected.

N • Post-digestion spike (HGA) outside control

l1J1iits

X • Presumptive evidence of a cc::Jq)Ound

- .. ApproxJ.mat~ly

I·
I
I
I

THIS REPORT MAY ONLY BE REPRODUCED IN fTS ENTIRETY. RESULTS CONTAINED IN THIS REPORTARE REFLECTTVE ONLYOF THE ITEMS
REQUESTED ro BE ANALYZI:D AND REPORTED. UNUSED POFirrONS OF SAMPLE WILL BE DISCARDED WTTHIN THIRTY DAYS OFRECEIFT UNLESS
OTHER ARRANGEMENTS ARE MADE BY THECUENT.



Ju1 17 2000. 12:40pm
Ju1 18 2000. 02:45pm
field data: use attach~l data sheer

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COII1II18ntS:

B785-0008-1
L83155-1
WS PENN MINE
PRSW-2

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Instantaneous Grab
Neur lower end of Hinckley Run

,I
I
I
,I

Metif~;Refeience
Parameter

, '>:;-':-Matrix'" Tag'
Dilution Qualifier

Bl!-tCb,'PrePoate,<, ,,'tmaiyaisDate".'·. 'Rlinm
Result Units mdlvalue Text I

.{[~J~~T~54-~.e_~:~~:~~~~\·~.'~-t~~1i~;~~~g}~tri~~ij~£~~~~~i~~' ~~'~~~P~~~):~I;~·~r::.://i~:;~1.-1~~~~aP9~~~~~~~Q~~_Q.~~1f~~tli~~~~~~~v~~it~.::j.~:,~:~iT·;~~·7~3·9.~:;_\:~~;ri~~~~
TOTAL DISSOLVED SOLIDS 1.0 r 4,200 mg/L 6.0

:~~~(jii:@"4'Oc;Ip'!~:;,~·,'·:::·';,~':;':~@~~~~~~":!j'fi,i""'RaWu20~,:::.;',:·;·~j\·~~~~1~~!L~;~1,~i.'~I~~~p'~:r't)1g;':!ij'2~¥.S.~,x;n~;~;;S:'~ifi'3~7;.;;1f~::;';;~
HARDNESS: TOTAL 20. 2,900 mg/L 40.

.",~~~f~~~~n( '~..
PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

,,t:fr1l!lliA'300;O
CHLORIDE
SULFATE

, ::iL\i,flSKI18 )232 OB
ALKALINITY: TOTAL AS aC03

1.0
1.0
1.0

.... - :. '~~:,~ ~~':':-:.q},~;!~ .. {..~.>RaWH20'
100
100

'''::~'; ..,~~~,~~jJ- ~.:\r:;';i J~~~i:} A.aw~9 /::~;::~~~.

1.0

.'::,~';;:~fi;il1ii1@.::Ij'l!;jl;;)~.,;.;;l!'l"':~~·OP);~;':(~£!r\;;;~~_~'S:.51~:;·~,·;:··c\;"',·:we:;13297-;:':>"
7.1 pH units

28 deg C
3,800 umhos/em TOS calc = 1875 mg/L

180 NTU

~~i~;:iJ@~oo:\~n'c';'1.~~:coo;,'i";~,~t,~R824o.1~;;<'".;;:.;._'·',;'WC733ii·'
25mg/L 1.5

2,800 mg/L 1.5

",.':i"·:~!~:;:JUI;f9lnk:1;D<·;~~"JliIr:<(jQ.,·;~';~:}~~2~~~:;;'I?if::·::.C:'WC73335'::,
240 mg/L 5.0

,I
I
I
I

.)2~~~]1ifi2540t>':'<i;\:,,:,.'~,j;~': '>.r·,~:H;':':~"i:0:(:~~,;,;;';;R8WH20';'
TOTAL SUSPENDED SOLIDS 0.67

,;"c "':'~J1~~]i?:ifYJ~~~!i:C!'llii.~~!C:;J2,~?~+Q~::';:1;~: :,'It~2~6:ct.:Y·
56 mg/L 4.0

WC7348'i ,

,,:;)lJ;'_~l:1.'8i4500;cq2 60','': ~ ;, :;,·i.i:~·~1;;~;b,'~;'"~~,::;:;~;k ;'R8WH20
ALKALINITY: BICARBONATE ' 1. 00 .

..·..,;;Ai%'@~J@~O~~'1i!:2:-;;;;::\~1\9~~JlPSc:-Yfi"Rili)8!11;':;:·"r '
244 mg/L 0.100

-:·~~~~_'(!.8X~.s~~~~~~tn'/,:,~~;r~;~~~41~~~~~~~~?2:·~~~~i~ii:¥~~~{-~~/' :...
ALKALINITY: CARBONATE 1 . 0 '

'r.;~~~~~r;i.O'ii:~~L·d~t.~;r9Q~;~.i'..{';;t@'St!~j}]t:{;:\¥.;;{, ;".WC7333'8'
, 0.30 mg/L 0.10

'}~mjjibO;:7' R1lwH20 ';": .. :~~2!']],Ji,i.iij~O%1t{;'::;.r:4~·~~:::09,,::{i":·"!~li.2.?J};;:";,~"~,, wQ73397 ' ..
ARSENIC .0« U 14.6 ug/L 14.6
ALUMINUM 1.0« 64.0 ug/L 18.7
SILVER 1.0<1 8.38 ug/L 4.16
BORON 1.0« 1,560 ug/L 4.16
BARIUM 1.0« 23.0 ug/L 0.832
BERYLLIUM 1.0« U 0.832 ug/L 0.832
CALCIUM 1.0<1 > 400,000 ug/L 18.7
CADMIUM 1.0(1 188 ug/L 1.46
COBALT 1.04 267 ug/L 1.25
CHROMIUM 1.04 '5.14 ug/L 1.25
COPPER 1.04 89.2 ug/L 4.16
IRON 1.04; 16.000 ug/L 22.9
POTASSIUM 1.04 8.920 . ug/L 22.9
MAGNESIUM 1.04 214,000 ug/L 2.08
MANGANESE 1.04 17,600 .ug/L 0.832
MOLYBDENUM 1.04 U 4.16 ug/L 4.16

SODIUM 1.04 47,400 ug/L 22:9

NICKEL 1.04 158 ug/L 4.16
LEAD 1.04 31.2 ug/L 6.24

ANTIMONY 1.04 30.2 ug/L 6.24

SELENIUM 1.04 64.2 ug/L 25.0

SILICON 1.04 14.600 ug/L 27.0

STRONTIUM 1.04 1,410 ug/L 0.312

1'HALLIUM 1.04 U 22.9 ug/L 22.9
VANADIUM 1.04 8.25 ug/L 1.66
ZINC 1.04 31.500 ug/L 8.32

I
I
I
,I

BATCH PREPDATE as initial date of sample pI'eparation
ANALYSIS DATE as date of analysis

Page 1 I
I



Jul 17 2000, 12:40pm
Jul 18 2000, 02:45pm
field data: use attached data shee;

I,
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comnents:

B785-0008-l
L83l55-l
WS PENN MINE
PRSW-2

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Instantaneous Grab
Near lower end of Hinckley Run

I
MethexfiRefl'l,J:'enc&, .
Parameter

,;,;ji;z(:~{;;:>,)fat:dx TagBatch.,~,l!pJ:l:ateAnalysis,Oate"Runm
Dilution Qualifier-'Result Units mdlvalue Text

Worknum"

WG73780.··

··~2;Qf~~OO'.{~"} .:;",25-:7Jiri,;:.<iO';~;:;j;,":;:R8f6i!l·"

0.50 ug/L 0.30

~:i2Qr.'W'1~O,,:,:~,~Y!.2';A.UG"~~~O~·i~:·J·iii8285j::

290 ug/L 6.24
11.0 ug/L 3.12

1.660 ug/L 3.12
21.4 ug/L 0.312

0.0208 ug/L 0.0208
400,000 ug/L 19.8

180 ug/L 0.728
281 ug/L 1.04

7.22 ug/L 0.728
8.66 ug/L 3.12

43.7 ug/L 7.28
9.790 ug/L 16.6

232.000 ug/L 2.08
19.600 ug/L 0.312

3.12 ug/L 3.12
51.900 ug/L 13.5

185 ug/L 2.08
67.1 ug/L 5.20
14.1 ug/L 7.28
83.3 ug/L 18.1

13.900 ug/L 9:36
1.470 ug/L 0.312

28.2 ug/L 12.5
11.7 ug/L 0.936

30.400 ug/L 2.08

>

B

u

u

u

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04,
1.04
1.04
1.04
1. 04
1.04
1.04
1.04

:·-h;J~~,',};~~CEl~if~:;c~t.t;:~:~~~~o.
1.0

.,...SEif~1~o~;.~·.'/¢ILTER'",
LEAD

,~~i,~t~~O::t:,:Fli.'TER ' ;·d~"::. ;:;:},o'l:t,i!,:0~iiti::;)Gt:iRilWH20'
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINCI

I
I

I

I
I
I

I BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

I
Page 2

I



Jul 17 2000. l2:50pm
Jul 18 2000, 02:45pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comnents:

Metbcxf:Refe~ce'..,
Parameter

B785-0008-1
L83155-2
WS PENN MINE
PRSW-6

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
InfJtantaneous Grab
At .confluence weir of Mine and Hinckley Runs

:!':~:;:~:r.: iiHati':lx ...Tag ':h,ateh,PiePI$4t'e";i:'A%iaiisi's' oate .'.. "~"~un:to
Dilution Qualifier' . 'R~~;;it=units' mdlvalue Text

Worknum

I
I
I
I
I

·::,-~~'~~1~~~~·~·~·' ".:'-_
PH
TEMPERATtlRB

CONDUCTIVITY
TURBIDITY

'~>,';r~"','f'#':;~~~.!3~j·.:;~~~ .("
1.0
1.0
1.0
1.0

::"'~17;®'il~!ijiiB1'{';;"'~ft1;nn;~'()-~.
7.4. pH units

28 deg C
3,700 umbos/em

170 NTU
TOS calc =1860 mg/L I

:;~;,.r.~~~~~~·~~~@QJ;;':{1:f;t,;;J:;(:j~:':'~:;;i~]}'!!~~P~J~!I~~P,Q~ .' ;;;?i'{ft'Q~}~~;'%;.~;;~?,,~,~.'~~i3337 ..
20. 2,900 mg/L 40.

:EP~Ji®.@;';,:
CHLORIDE
SULFATE

.sMfill)'232~i1:,"
ALI<A1oINITY: ToTAL AS CACO)

:"'"~~(J1i~J!Q.¢.~i;.'.:
HARDNESS: TOTAL

'>~if~::~;~:~~<,'Z:'~::~~O:::'·· 'f::'·'," ..·::,'··'·
100
100

.....'... :'::}~[~~Tf'~~:.~tP'~'3~~~o\· ':;:.~_~f)~~·; .~' .'~,:=>{

1.0

',i.!i~1~!i~~>:,<~9}'.JtJi.'--'00. , '.. 'RS2.4-07:r~;o<.,~"WG73312 .
26 mg/L 1.5

2.800 mg/L 1.5

;;:19:'i~!<W)~r·;·;·;,;~~;.;.fuL-!OO.;;,:.;'·;1lS2~~3?'.: '. j;,WG1j335'"
220 mg/L 5.0 I

'. ·.. SM(!~5;4'P¢::(:~,·

TOTAL DISSOLVED SOLIDS
:y~.;Yt;~~~9,~~~;:;::\3~¢:?~:~J~~;;·;·,~··.~-: ~J~~~~iqg~~~~l~k~~:~f~,~~',;.~. '~.:,\~~:~~~·;~';~~·~$~I~f~"~·~{t::-;~~~~-~·:;W¢7)3~·6'' ..' :'.'.' '..

1.0 !' 4,000 mg/L 6.0

.'2J:2::·\iH±i~;rr·?:;:,'f{':'~~2q;~.C;:';.;'i.:'·· c:' ";'':{ ;·?!'i.9·S®J..~~[t,,:·:c;~~~f(jQ.;':·::;:;:(;iWH!i.~l~.~~~N:-i}:it,iii2::: .·.··WG.73l38.
1.0 0.40 mg/L 0.10

·,:/::~!!~~{~~;~:.t9;,.jbJ:i;:'Q~':·.::)iYI~~·~~1:1:;;f!i:,·~~i·~-··~73~23
40 mg/L 24.

. :mf(~~']~[j!:E~'n:)' c:>;p;,
TOTAL SUSPENDED SOLIDS

',SilX~;~];@:QP~~6~ ;(0;' ;.,,-
ALKAloINITY: BICARBONATE

·;$Hrj~J1~li.~',,~O~·D
ALKALINITY: CARBONATE

:.: .. ~'}::::"?~~;:~}~~()·;;~:".}t;'~
4.0

,>~~~~:f.~~-:~~f.;-~:;~1:~";~RaWili2~~f;;,~.~·~ ?~~;~ .;>;?, ';' "
1.00

.:;1:9'[~~[U~/'·;r''i9·~'::QO:.·:"S;·;~L'RJj2~;8~:.·'·';:
221 mg/L 0.100

WG7.3338 I
,I

',EPq2@~7t~'i'$~;·. :
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM

CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBPENtlM
SODIUH
NICKBt.
LEAD
ANTIMONY
SELENIUM
SILICON
STRON1'IUM

THALLIUM
ITANADIUM
ZINC

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04

u

u
>

u

u

14.6
SO.3

6.47
1,500

20.8
0.832

400,000
182
256

5.50
175

15,400
8,060

214,000
17,300

4.16
44.600

157
33.9
29.6
67.5

14,600
1,320

22.9
7.64

31,400

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
'ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

14.6
18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0
0.312
22.9

1.66
8.32

I
:1
I
I

BATCH PRBPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 3

I



Ju1 17 2000, 12:50pm
Jul 18 2000, 02:45pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

SaIlIPle Comments:

B785-0008-1
L83155-2
WS PENN MINE
PRSW-6

EAST 'BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Instantaneous Grab
At confluence weir of Mine and Hinckley Runs

MethodRef~rence ","! ,.-",';;:'.,>~;"
Parameter

,Matrix" ',:,~Tag. "Batch PrepDate,
Diiution "o,:,~iifier' . Result

AitaJ¥jlJ,ii;1~te"
Units mdlvalue

RUnID.
Text

Worknum.,

I
I
I
I
I
I
I
I
I
I
I

,EPA 200,j7:pitTERti~1
ARSENIC "',',,

ALuMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
ClUlMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM

ZINC

LEAD

,RawH20::' .), ~~~"~.:,: ;20-.nn.;:00 ' .~2~~':;OO; •• , ;R$2853
1.04 U 7.28 ug/L 7.28
1.04 203 ug/L 6.24
1.04 16.4 ug/L 3.12
1.04 1,580 ug/L 3.12
1.04 19.3 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 704,000 uglL 19.8
1.04 167 ug/L 0.728
1.04 274 ug/L 1.04
1.04 8.48 ug/L 0.728
1.04 20.4 ug/L 3.12
1. 04 33.5 ug/L 7.28
1.04 8,890 ug/L 16.6
1.04 B 230,000 ug/L 2.08
1.04 " 19,000 ug/L 0.312
1.04 U 3.12 ug/L 3.12
1.04 48,500 uglL 13.5
1.04 178 ug/L 2.08
1.04 66.8 ug/L 5.20
1. 04 10.4 ug/L 7.28
1.04 116 ug/L 18.'1
1.04 13,700 ug/L 9.36
1.04 1,350 ug/L 0.312
1.04 40.8 ug/L 12.5
1.04 11.5 ug/L 0.936
1.04 28,900 ug/L 2.08

20-JUL-00 )i~~~~'1il)6' ' ,".": R82619,'
1.0 0.40 ug/L 0.30

'WC>73780:'

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Project Number:
Sample ld:

Site:
Locator:

Client 1D:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-1
L83155-3
WS PENN KINE
PRSS

Ju1 17 2000, 01:10pm
Jul 18 2000, 02:45pm
location =

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Instantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments

field data: use attached data sheet

I
I

I
Method Referenc~>~~so/;:;;"
Parameter

":".",,;.':f!tatzilJF::~1:'Ta~f::":'Batch'PrePDate::;~;~~Y8:i;BDate'RUnID
·Dilution-···.. Qua'lifier . Result units md1va1ue Text

...... ' ···:l;J~:~~jl!atitB2i?:~'i:";:t:'~··>:<:: 18"~",OO' !';'Z~l¥~~"~~5

100 1,800 mg/L 1.5
I
I1247 mg/LTOS calc

~l7.;iJot;jjo,:!i'::~Jt~~I;JqL;,:oo:.
3.5 pH units

26 deg C
2,500 umbos/em

1.1 NTU

;;'~~·:;~.;~f~·:·:;E~[;:~~~~~§;32tE';~~~.~~5:;):~~
1.0
1.0
1.0
1.0

PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

.EPA. 300.0'"
CHLORIDE
SULFATE

,:i··~~·{~£~t;~~:~~~)~~.~tlt~{~],ryTI·-:}~?6~~q~~~~'f~~.Ji~~p~;~.;.:f~-~·L~.X· ~~~~~~·~~~:·.t~)11~~]~iS~~~W9f~~:t.~':::~:;;:.L··.~.
20. 1,000 mg/L 40.

SK(li1l2320B ;;,:~,:;~j:.':.

ALKALINITY: TOTAL AS CAC03

SK(lii~~:H.QW}@i¥:~::~; .'
HARDNESS: TOTAL

";'·7·SH·lili).2~54()¢,~~];i~;:',
TOTAL DISSOLVED SOLIDS

:'. ~:. -.; '.:;': :<.: .~ ·,~~~:iia:~_Q~£4:f:~~lk·::~~':~:~; .:;~,;

1.0 U
:,19"'.nn.-66~:;;1;~~t'!~:'(jO.,.

5.0 mg/L 5.0
:; :R82383"

I
I

~?],~" ~/~~~~A~~~~~@Q2~~1~~?f}f{f:~~:l~t~'I'?\~:"~~ .:;~'~~~~·~:O:O.: ·.~·:·~t~S6:'~?~~:i.~O~/(:;~·:::~~;:;:: :!t.~~·~~_~.-\~i:f~j:;,~E~;~·.)~;~;WG,?~3~,3·"
2.0 14 mg/L 12.

~:".::>}~~~::_~~.:~;~~~~Q~U~~~·~t~,i~~~~TI.';j?-~:~.~i~t·~~,OO'·:-:·~:t~~?jl~#¥P'9···:;': ,:," <·~·lR~2~,~~J-:;;~~~I~~;:~~~?-";\t·~~~:3~ ~- ....~:
1.0 U 0.10 mg/L 0.10

I

I

I
I

I

I

14.6
18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
66.0
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0
0.312
22.9
1.66
8.32

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. uglIi
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

19.:.JtiI.",(fo··;'li~m~i;lio:'/':':, :';R8.i386:0 ';;;;f..f;;:§::;;'itiG13338'.
0.100 mg/L 0.100

19:'JiJL-ilil, :. ;::~i5tJt':'~0' ""'.,,~,' R824~,4::;~~j":~s.:\lf~j3!j7'

38.2
17,000

4.16
1,210

7.34
0.832

272,000
42.1
67.7
. 5.96

2,60il
201,000

9,100
66,800
4,110

4.16
28,000

69.4
34.6
50.6
72.0

37,100
764

26.9
17.1

21,600

ij(~!~'~:?'\~~~~~~~~g~~~n~!~f.~?,;12~ff~~i~~
1.0<1
1.04
1.04 U
1. 04
1.04
1.04 U
1.04
1.04
1.04
1.04
1.04
3.00
1.04
1.04
1.04
1.04 U
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04

SK(18)450(j~O~'j!~~:;;,~.:
ALKALINITY: BICARBONATE

SK I 181450ci~~Q~~~rj11L~i,:
ALKALINITY: CARBONATE

'SKItS ):254,OJr~1:0:::11~~<
TOTAL SUSPENDED SOLIDS

EPA 200;1.1;{;f;i>~~if"':
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 5 ,I
I



I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comnents:

B785-0008-1
L83l55-3
WS PENN MINE
PRSS

Ju1 17 2000, 01:10pm
Jul 18 2000, 02:45pm
location =

EAST BAY MUNICIPAL. UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Kine Restoration:Surface Water
Instantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments'

field data: use attached data sheet

I
Method ReferellC:i!.· .>,,;,iirik;,i;,:>:,
Parameter

.....•. , 'Matrix;; :~Ta:g.Batch.Pi~te·Ana1¥iii#~;~te'Run!D.
Dilution' '. oUaiifier . Result units mdlvalue Text

B

.. ,',WG73780

··R826l9, ."····:::t5~~O
ug/L 0.30

.,. :20~.:iuL-.00
1.8

,'.20-.jUz;..;OO ,,\~":;':~;9~~j@#!,i)Il;'
7.28 ug/L 1.28

17;800 'ug/L 6.24
4.86 ug/L 3.12

1,270 ug/L 3.12
7.06 ug/L 0.312
0.0208 ug/L 0.0208

346,000 ug/L 19.8
50.4 ug/L 0.728
75.9 ug/L 1.04

0.728 ug/L 0.728
2,620 ug/L 3.12

214,000 ug/L 7.28
10,100 ug/L 16.6
73,100 ug/L 2.08

4,750 ug/L 0.312
3.12 ug/L 3.12

30,200 ug/L 13.5
98.7 ug/L 2.08
45.3 ug/L 5.20
42.9 ug/L 7.28

III ug/L 18.7
40,700 ug/L 9.36

776 ug/L 0.312
22.5 ug/L 12.5
32.4 ug/L 0.936

25,000 ug/L '2.08

U

U

u

1.0

"". '.; RisWli2d.,;;,\:; •. 'i'i
1.04 U
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04 '.
1.04
1. 04
1.04
1.04
1.04
1. 04
1.04
1. 04
1.04
1.04
1.04

.':,~' ..

LEAD

EPA, 200,7':1p:!~ji~i'~:i\\!
ARSENIC .
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I
I

I

I

I

I
I

I
I
I
I
I BATCH PREPDATE as initial date.,sf sample preparation

ANALYSIS DATE as date of analysis

I
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Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-1
L83155-4
MISC
MISC

Jul 17 2000. 12:40pm
Jul 18 2000. 02:45pm
blind field rep.

EAST BAY MUNICIPAL UTILITi' DIS'I'RICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

I
I
I
I

Method Refer~c:~~::"< '", "~"" i?'."~'~¥.~':/r;~"<;~Matrii:Y~:~·;:Tag·";Batchi>rePOate;~;~iYsis Date Run ID
Parameter Dilution Qualifier Result" "units' mdlva1ue Text

Worimum I
EPA '.300,::!i:~~':k;:',;.

CHLORIDE
SULFATE

.;:;'~\~\7~?:'iRiJ.{~.2>:'':~';~:::':;+':':'',"
100
100

"18 ~"'9.9"Jc:'i«.;.1,:t1:~1D:"9.:..fuL';()0
12 mg/L 1.5

1.900 mg/L 1.5 I
SM(18) 232~if~~' ,t,.':

ALKALINITi': TOTAL AS CAC03

SM(1il) 234Q~&j~\.GI,:;:".
HARDNESS: TOTAL

"\.<:,::, '·,,~';:':(':R,aW2oi:':\:',">"
1.0 U

~:.~~~::~:~::'W::~~;~i(~~~~~:~l~~~;. .,; ..
20.

:i9-JUL:':Oo.[~t~&:rt~~,9;;.fuL';,OO
5.0 mg/L 5.0

, ,i9-JUL~9~;~~~k~~~~~OO
1.000 mg/L 40.

R82383
'<' ,Wl:;7333!f ..

R82385':' " < .·WG.7:h37 '..
,'"

8M(18)2"~4o.C~,<: ",
TOTAL DISSOLVED SOLIDS

8M (ili);25~9.p.~[';::';'::\:;:'·

TOTAL SUSPENDED SOLIDS

:T';';,~itf~r:'~oy:!rt:"-;"t ; ··2(j':;Jtn.::()O':~~'fli''''.:JVi;2,o'O,. " "'R82S3(j·~ "':;;':f:' 'WG73396" ?".-,.,
1.0 2.400 mg/L 6.0

;"J;)~;h{~~r::"~m:P~~t~f,;~;):~Yi';'}~1f';24;;:-.n:m~0J!:~~?,;.~~!~:::P.Q"":·-. '··;,R~~,~~I~c'i~h:'"'·tK~,,,,';1;W!t?J4ii7,Hf:"-'
0.5\1 6.5 mg/L 3.0

;19;:Jtfuio:.O:;~~~;;-~§(j'Ii"~·::~::~R8238~;:i;',:" ~;::::r:'WG733~'li;~" __ ,'
0.100 mg/L 0.100

I
,I

I
I

I

I

I

I

I..... -'-.-'

"',~73780'

14.6
18.7
4.16,
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
66.0
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0
0.312
22.9
1.66
8.32

....•.19:.::Jl:i'I?0~:1[~~~?ii(j?(>: :R~2j8t~'~::;}'~:',:y?t~~33ii"
0.10 mg/L 0.10

39.1 ug/L
16,600 ug/L

4.16 ug/L
1,190 ug/L

6.95 ug/L
'0.832 ug/L

285.000 ug/L
43.0 . ug/L
68.9 ug/L

6.08 ug/L
2.490 ug/L

190.000 ug/L
8,680 ug/L

66-,300 ug/L
4.200 ug/L

4.16 ug/L
26.700 ug/L

79.1 ug/L
37.4 - ug/L
48.4 ug/L
87.6 .ug/L

37.800 ug/L
722 ug/L

22.9 ug/L
17.0 ug/L

22.800 ug/L

U

u

U

U

';;':i;'~~?~~~~1~~:)~~29D]?t~~tZ: ~~-~.
1.0 U

::~~~'ci·:£~~~~:~~~~~·Oi:~{;~t'

1.0(1
1.0(1
1.0(;
1.0(1
1.0(1
1.0(;
1.04
1.0(;
1.0(;
1.04­
3.00
1.04­
1.04­
1.04­
1.04­
1.04­
1.04­
1.04­
1.04­
1.04
1.04
1.04
1.04
1.04
1.04

8M (i814$~igi@]p;;{',
ALKALINITi': CARBONATE

EPA200;:;f~Ji:1iiS~~·:~:
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE

MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

BATCH PREPDATB as initial date of sample pI'eparation
ANALYSIS DATE as date of analysis

Page 7 I
I
I



I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample C~ts:

B785-0008-1
L83155-4
MISC
MISC

Ju1 17 2000, 12:4Opm
Jul 18 2000, 02:45pm
blind field rep.

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Surface Water
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

I
I
I
I
I
I
I
I
I
I
I
I

Method Reference'··
Parameter

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE

MOLYBDENUK
SODIUM
NICKEL
LEAD
1\NTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

·'·0<:;;EP~::iQcji'9.I.iFILTBR
LEAD

'" 'Matriic . . Tag' 'd~at,eh"Prepriate, Analysis Date,:,,;j'ARunID
Dilution Qualifier' ... Res;:'lt' Units mdlva1ue Text

1.04 U 7.28 ug/L 7.28
1.04 17,800 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 1,300 ug/L 3.12
1.04 7.26 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 336,000 ug/L 19.8
1.04 49.1 ug/L 0.728
1.04 74.6 ug/L 1.04
1.04 U 0.728 ug/L 0.728
1.04 2,650 ug/L 3.12
1.04 214,000 ug/L 7.28
1. 04 10,200 ug/L 16.6
1.04 B 72,900 ug/L 2.08
1.04 4,700 ug/L 0.312
1.04 u 3.12 ug/L 3.12
1.04 " 30,500 ug/L 13.5
1. 04 91.3 ug/L 2.08
1.04 49.5 ug/L 5.20
1.04 30.6 ug/L 7.28
1.04 113 ug/L 18.7
1.04 40,100 ug/L 9.36
1.04 801 ug/L 0.312
1.04 25.3 ug/L 12.5
1.04 32.7 ug/L 0.936
1.04 24,400 ug/L 2.08

:··.';JJ~~·::\;i:;\U,;j~wH2c):,t;~: :·:~'L;';'i~~~JW~l?#~'f,O(l;.;~ ... :....•..25'-JuL-'00·:;2~~R~2619·:i: .
1.0 2.1 ug/L 0.30

Wormum.

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 8



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 08 2000, 08:33 pm

I
I

Met~Od"Reference

Parameter
~':~'il;;,,;;',,;,'",~~tag'" ,~t~1iPr9PDate', "', ,'A!ia1ysisDate"7T';:;:R)JJ1ID

Qual Blank units Qual Dup Qual MS Qual MSD
RPD REC SPIKE RPD

worlaium :
Qual LCS

REC SPIKE I

I
I

I

I

I
I

I
I

I
':"-,

120

110

110

100

90

100

WG73337
100

WG73'2'68::-- ;"::,_,:",' "
110

86

93

92

97

100
98
98
98

94
93

19-JtJt.-00 ," :,~~~"?:;~;;~8~383'

100
88

19~JuL~00 :..,;S_':R8238S
88
100

90

i9:"jfu;:.;;oo',;t~~il:.~~467':":~·"::- -':wri't33i~1f~~;;~~
, 96

U 0
o
14

o
o
.26

U 0
U 0
U 0

o

U 0
U 0
U 0

3.2
o

U 0
U 0

19~JuL-00

.56
1.5

'X9;;JUt.:"OO
9.7
9.2

:-·18i~:'(j0

.57
o
o

mg/L

mg/L

mg/L

mg/L

mg/L

m9/L

mg/L

, ,,::.~::-:::<.),..

M._. ~:':'~~.i ' 'wATER,'"
'(J .014

U .015

1] .013

U .004

11 .0059

11 .015

11 .018

.·'''>·::~~ii~~~tt~;NJ\~~;:.~~~~~tlf~;[~·~~:f~.~~_O·O",·,,~
tr .014 mg/L 0

3.2

"Slid;s j 234 OC
HARDNESS: TOTAL

HARDNESS: TOTAL

'>SH(18)~320B

ALKALINITY: TOTAL AS CAC03
ALKALINITY: TOTAL AS CAC03

"'::::,,'BPA :ioe ~'O'

FLUORIDE
FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N
NITRITE AS N
NITRITE AS N
BROMIDE
BROMIDE
BROMIDE
BROMIDE
NITRATE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
SULFATE
SULFATE
SULFATE
SULFATE

~2~~~~~~~{~(j~:>~:"o~
FLUORIDE
FLUORIDE

BLANK
DUP

MS
MSD
LCS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precisi,on
- Matrix Spike Recovery fOl' accuracy ('ll)

- Matrix Spike Duplicate pl'ecision ('ll) (determined 'by base results)
- Laboratory Control Sample Recovery for Accuracy ('ll)

I
Page 9
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110

140

100

93

97

100

99.8

114

113

96.6

102

98.7

93.5

96.4

97.6

92.3

"YJG73323
98

WorJcnlim
Qual LCS

REC SPIKE

:~824 ?'4.:: -,>' "~~?:;:i~73}9'i ." '. "
.631 122
1.96
.67
3.19
4.94
1.2
.301
.582
.337
2.87
.827
.651
.653
1.39
.529
.359
.216
.925
.386
.266
.218

, -R82453

88

100

100
110
100
100

94
96

1}2...i~i':O!l,':;' '
102
107
113

N 122
96.7
99.7
106
89

-102
87.9
104
93.2
101

R 63.4
98.6
102
103
IDS,
102
103
98.8

AnalysI~Date RunID
Qual MS' Qual HSD

REC SPIKE RPD

BatchPrepDate
Qual Dup

RPD

EAST 'BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 08 2000, 08:33 pm

0
U .015 mg/L 0

0
U .004 mg/L U 0

U 0
U 0

U .013 mg/L 11
U 0

0
U .0059 mg/L 1.5

17
U 0

U .018 mg/L 5.1
0

U 0
U .015 mg/L .053

0
0

; LIQUID 19-'JUL-00
U 6 mglL 8

4.4
1.4

':~~,
. \'::. ,T~ji;.rm.;"70il.. , ,

U 14.6 ug/L
U·14.6 ug/L
U 18.7 ug/L
U 18.7 ug/L
U 4.16 ug/L
U' 4.16 ug/L
U 4.16 ug/L
U 4.16 ug/L
U .832 ug/L
U .832 ug/L
U .832 ug/L
U .832 ug/L
U 18.7 ug/L
U 18.7 ug/L
U 1.46 ug/L
U 1.46 ug/L
U 1.25 ug/L
U 1.25 ug/L
U 1.25 ug/L
U 1.25 ug/L
U 4.16 ug/L

Qual Blank

.. EPA 160.2
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

Method Reference
Parameter

FLUORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N
NITRITE AS N
BROMIDE
BROMIDE
BROMIDE
NITRATE AS N·
NITRATE AS N
NITRATE AS N .
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
SULFATE
SULFATE
SULFATE

; '.EPA:200;7
ARSENIC
ARSENIC
ALUMINUM
ALUMINUM
SILVER
SILVER
BORON
BORON
BARIUM
BARIUM
BERYLLIUM
BERYLLIUM
CALCIUM
CALCIUM
CADMIUM
CADMIUM
COBALT
COBALT
CHROMIUM
CHROMIUM
COPPER

I
I

I
I

I

I

I
I

I
I

I
I

I

I
I

BLANK
DUP
HS
HSD
LCS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (')
- Matrix Spike Duplicate precision (') (determined b¥ base results)
- Laboratory Control Sample Recovery for Accuracy ("

Page 10
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch OC Report

Report generated on: Aug 08 2000. 08:33 pm

I
I

Methoa caeterelic:e
Parameter

COPPER
IRON
IRON
POTASSIUM
POTASSIUM
MAGNESIUM
MAGNESIUM
MANGANESE
MANGANESE
MOLYBDENUM
MOLYBDENUM
SODIUM
SODIUM
NICKEL
NICKEL
LEAD
LEAD
ANTIMONY
ANTIMONY
SELENIUM
SELENIUM
SILICON
SILICON
STRONTIUM
STRONTIUM
THALLIUM
THALLIUM
VANADIUM
VANADIUM
ZINC
ZINC

"'-:'),~(iil)2S4Iic

TOTAL DISSOLVED SOLIDS

.,. ,: samp.;;tag',': iBatChPrePolite AnalyslsDate. .:;~~RUnID
Qual Blank Units Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

U 4.16 ug/L 85 2.77
U 22.9 ug/L 101 .84
U 22.9 ug/L 115 .528
u 22.9 ug/L 104 .675
U 22.9 ug/L 87.4 4.16

4.18 ug/L 102 .131
U 2.08 ug/L R 50 1.23
U .832 ug/L 100 .228
U .832 ug/L R 121 .703
u 4.16 ug/L 103 .0305
U 4.16 ug/L 97 .795
U 22.9 ug/L 98 1.06
U 22.9 ug/L N 60.9 5.04
U 4.16 ug/L 103 .161
U 4.16 ug/L 97.3 2.62
U 6.24 ug/L 104 .0386
[1 6.24 ug/L 110 .488
U 6.24 ug/L 106 1. 64
[1 6.24 ug/L 105 1.16
[1 25 ug/L 105 .556
U 25 ug/L 109 4.01
[1 27 ug/L R 128 .0863
'U 27 ug/L 104 .643
U .312 ug/L 102 .165
'U .312 ug/L N61.9 3.91
u 22.9 ,ug/L. 101 .271
U 22.9 ug/L 91.6 1.35
U L66 ug/L 107 .0565
U 1.66 u9/L 99.8 1.25
'U 8.32 ug/L 101 .478
U 8.32 ug/L R 131 .372

-~~.~;~~(I:J~?,;,.;)'f·;LIQUiri-'·'0t-~_~K.f~:;;-\f;1~~~~'Oo>.,-''\.':21l·.:mn.,..0!j~')r.Wrr~2!>3:~::.:::\>
.9 mg/L 6.5

Worknum
Qual LeS

REC SPIKE

100

98.3

98.2

96.1

102

97

96.6

103

112

93.2

98.1

98.5

102

99

98.5

C"~'i~~9f;':t(';L:1!:T:"
94

I
I

I
I
I
I
I

,:~>;",'EPA:;'l_liO.2'~ .
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

. 'LIQUID .-':\:~"~::~:;:;;';:;~;~-};'i~2i':;.;wL;:;O(j .-
U 6 mg/L . 6.9

5.7
14
22

: 24'::.iuL:,OO -. ?i;1!JlR.'!llllli,a.25~b~>:;:~::';; - ·.WGt348[(:~:;Z·"· :f~<
93 I

I
BLANK
DUP
MS
MSD
LCS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precis:lon
- Matrix Spike Recovery for accuracy (%)

- Matrix Spike Duplicate precision (%) (determined·by base results)
- Laboratory Control Sample Recovery for Accuracy (%)

Page 11
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on; Aug 08 2000, 08:33 pm

Method'Reference 'Samp...t:a;1i: _ BatchPrepDate Ana1yslsDate' RunID worJtIl~"

Parameter Qual Blank Units Qual Dup Qual KS Qual KSD Qual LeS
RPD REC SPIKE RPD REC SPIKE

EPA 200.9: FILTER ' ;.: ... LIQUIDF- 20-JUL-OO, 2S,..JUL~OO, R82619 WC;73S,24.:
LEAD U .3 ug/L 110 .91 100
LEAD U .3 ug/L

EPA 200;7, FIL~ WF 20-JtiL,..00 ' 02~AUG-OO R82853 WG73?:~O "
ARSENIC U 7.28 ug/L 109 .799
ARSENIC U 7.28 ug/L
ALUMINUK U 6.24 ug/L N 125 4.84
ALUMINUK U 6.24 ug/L
SILVER U 3.12 ug/L 105 .035
SILVER U 3.12 ug/L
BORON U 3.12 ug/L 113 1.69
BORON U 3,12 ug/L
BARIUM U .312 ug/L 108 1.33
BARIUM U .312 ug/L
BERYLLIUM .0328 ug/L 114 1.15
BERYLLIUM U .0208 ug/L
CALCIUM U 19.8 ug/L 99.2 8.25
CALCIUM U 19.8 ug/L
CADMIUM U .728 ug/L 106 1.71
CADMIUM U .728 ug/L
COBALT U 1.04 ug/L 113 1.39
COBALT U 1.04 ug/L
CHROMIUM U .728 ug/L 111 1.47
CHROMIUM u .728 ug/L
COPPER U'3.12 ug/L 103 1.23
COPPER U 3.12 ug/L
IRON U 7.28 • ug/L 110 1.52,
IRON U 7.28 ug/L
POTASSIUM U 16.6 ug/L 97.7 9.89
POTASSIUM 17.8 ug/L
MAGNESIUM 6.66 ug/L 96.9 9.55
MAGNESIUM 5.58 ug/L
MANGANESE U .312 ug/L 110 1.39
MANGANESE U .312 ug/L
MOLYBDENUM U 3.12 ug/L 112 1.83
MOLYBDENUM U 3.12 ug/L
SODIUM 13.8' ug/L 98.2 8.85
SODIUM U 13.5 ug/L
NICKEL U 2.08 'ug/L 112 1.67
NICKEL U 2.08 ug/L
LEAD 6.25 ug/L 118 .84
LEAD U 5.2 ug/L
ANTIMONY 7.35 ug/L 112 .511
ANTIMONY U 7.28 ug/L
SELENIUM U 18.7 ug/L 113 2.32
SELENIUM U 18.7 ug/L
SILICON U 9.36 ug/L N 130 1.35
SILICON U 9.36 ug/L
STRONTIUM, U .312 ug/L i10 .71
STRONTIUM U .312 ug/L
THALLIUM U 12.5 ug/L 116 .492

I
I
I
I
I

BLANK
DUP
MS
KSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (91)

- Matrix Spike Duplicate 'precision (91) (determined by base results)
- Laboratory Control Sample Recovery for Accuracy (91)
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EAST BAY kuNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 08 2000, 08:33 pm

I
I

Method R~ference
Parameter

,)~;';:t:"" :' , SlIlI1;l.;;tag
Qual Blank Units

'i3atc~te
Qual OUp

RPO

AnalysisDate
Qual MS

REC SPIKE

RunI» :":':':',
Qual MSD

RPD

WorJanlDl
Qual LCS

REC SPIKE I
THALLIUM
VANADIUM

VANADIUM
ZINC
ZINC

U 12.5
U .936
\1 .936
U 2.08
IJ 2.08

ug/L
ug/L

ug/L
ug/L
ug/L

115

108

.769

1.46 I
I
I
,I

I
I
I
I
I
I
I
I
I

3LANK
JUP
15
150

.cS

RPD
Rae SPIKE
RPO

Rae SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy C%)
- Matrix Spike Duplicate pracision C%) (determined by base results)
- Laboratory Control SlIlI1;lle Recovery for Accuracy (%)

I
I
I



- - - - - - - - - - - - - - - - - - -
Prelog or
Login No.: L83l55

Project Title
Penn Mine Restoration:Surface Water
Account or Project: B785-0008-l

East Bay MUnicipal Utility District
Laboratory Services Chain of Custody Record

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Page'l of 2

Sampled by: C SWANN
Rcvd: l8-JUL-00 14:45

Sample Date, l7-JUL-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container 10
Barcode Tests Required

Date
Preservative Initials pH

L83155.:1 PRSW-2 PLSTL 1u.KALINr'rY:C03; ALKALINITY: HC03 "zlLKAI.INITY,
TOTAL; HARriNBSS: TOTAL; TOS: GRAVIMETRIC I.TSS

NUTR CHLORIDB i IC ISULFATE, IC
PLSTLICP 9 BPA': 200.7.. .'
PLSTM ICP'9,P EPA 200.7iPB:F BPA 200.9

*300 ICANIONS (1-31;+PLO DATAl +R!PORTI +SAMP KIT

ClientID: Sample Comments: field data: use attached data shee;

236136

236137
236138
236139

PLSTL ~I#~B:;'C~1;~~IfYi.Hci)3j~~TYi.
TOTAL;,HARtJNBSS ,:TOTAL; TOS,·· '.G1lAVIMB'rRICITSS·

=,B41~~~~~~~x;'~I);~~1~;,;>, "
.~~,OO·1·,I~::~ONS··! (1~'~ ).f+PtJ> ,~TAA,;+~pc?RT.i.'.+SAMP.)UT: ·t..

ClientID:

L83155-3

ClientID:

Sample Comments: field data: use attached data sheet

PRSS

Sample Comments: location =

2362i7
236218
236219

field data: use attached data sheet

236212

236213
236214
236215.

PLSTL ~~~~~r~~~21~=~~;
NUTR cHi.oluDE, iciSuLFATE: IC
PLSTL Id> 9 SPA 200 . 7 .
PLSTM I'<:P 9 iF EPA 200.7 I PB: F BPA 200.9

*300 IC ANIONS (1-3);+R!PORT;+SAMP K'IT

ClientID: Sample Comments: blind field rep.



Prelog or
Login No.: L83155

Project Title
penn Mine Restoration:Surface Water
Account or Project: B785-0008-l

East Bay Municipal Utility District
Laboratory Services Chain of Custody Record

Client PM: EILEEN FANELLI

Tel No.: 287-1661
Lab PM: SUSAN B. BERG

Page 2 of 2

Sampled by: C SWANN

Rcvd: 18-JUL-00 14:45
Sample Date: 17-JUL-00

Tota1 containers received: 16

Signature

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received by

Print Name

Type Codes: CFOl;CF02,CF03;CFV;COMP;CT01;CT02;CT03
CT04;CT05;CT06;CT07;CT08;CTV;GP.AB

- - - - - - - - - - - - - - - - - - -
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EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Report generated on: Sep 14 2000, 03:41 pm
Tum-around~time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Aug 22 2000, 03:00 pm
LQgin #: L83965
LSR #: B785-9802-1 .
Project Title: Penn Mine Restoration:Receiving Water

Please route this report to:

I Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

I
I

This is an electronic transmittal of a Laboratory Analytical Report

Legend to the Report Qualifier Flags:.

I
I
I
I
I

• • Duplicate value outside of control limits

+ -. Positive

- • Negative

< • Less than

> • Greatar than

A • Absent

8 • Analyte detected in methoc! blank

C • GCIMS confirmation
CG • Confluent growth

D • Surrogate spike outside of concrol limits

E .. Estimated value, concentration outside
calibration range

PAIL. Ftt,!l

H • Analyzed past hold time

I • Dual Coluzm. quantitation d.ifference > 40' RPD

J • Estimated value. quantitation does not meet

SOP cr1 teria

LA • Lost analysis

H • Duplicate injection precision not met

N .. -SpikEI recovery oUtside of contro~ limits

NED • Negative

P • Present

PASS· Pass

POS .. Positive

o • Data qualified by the Data Review COIlIllittee

R • Spike out of calibration range

S • Method of standard additions used

SP • Spreader

T • Diesel/Gasoline pattern is atypical

TNTC • Too Numerous to Count

o • Analyte not detected

W • Pos't-dil1estion spike (HGA) outside control

liJliits

X • Pre",-tive evidence of a compouncl

- • Approximately

I
I
I
I

THIS REPORT AlAYONLY BE REPRODUCED IN ITS ENTIRETY. RESULTS CONTAINED IN THIS REPORTAREREFLECTIVE C1NLY OF THE ITEMS
REQUESTED TO BEANALY2EO AND REPORTED. UNUSED PORTIONS OF SAMPLE WILL BEOISCARDSD WITHIN THIRTY DAYS OFRECEIPT UNLESS
OTHER ARRANGEMENTS AREMADEBY THE CUENT.



Aug 22 2000, 10:00am
Aug 22 2000, 03:00pm
field data: use attached data sheet

Project Nwnber:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83965-1
WS PENN MINE
PRSW-2

EAST BAY HONICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Invtantaneous Grab
Nellr lower end of Hinpkley Run

I
I
I
I

I

I

•
_~·••. 'Hatrix;":,t;f?:!~!fiZ(:,.~'tch::Pr~te/i,;).tia!~i.B:::DatiP:?'i;:'!>RWii)~

Dilution Qualifier Result Units mdlvalue Text

NoNE .··':;:1~·_;!-·,;~'h;;~:fQm;;'f&;T;,J}~~,;·'· 'f': 'i!a>ffl20;!Z*~:;~:;K,,~~~f@@~~it'~!:'~iJ~J~!.'~£~(r;:,~i·~~{'ilt:~3~~_~.·
1.0 6.7, pH units
1.0 25 deg C
1.0 3,900 umbos/em
1.0 190 NTO

EPA ,300,0,:
SULFATE

Method Referei1C;e
Parameter

PH

TEHPERATORE

CONDUCTIVITY
TURBIDITY

I

I
I

RawH20 .;:;li~llii~';;'· :;22;h\Ud~()0(';'::;;,;~~f.~pG:'OQ: t;~';,Ril35_~1
35 mg/L 0.15

RaWH20·.·:~iljf),~;;!;;':./t~f::AUG:;'PJl/:'·:f·:·i(:.:'2~:-'At1G"_Oif':·~"',:,R8j633·"
1.0 3,200 mg/L 2.0

1
RawH20" :"~~~1:)':;:;':2'~f~'OQ:i-;I~i1!;i'"~'F29;AriG;;;O()":,: ::.,:".:R,lij1l74-

4.0 4,400 mg/L 24.

RawH20 ;::';,~1\~'M~j~:;;;;:·;<,:.'2~~AogE.O.~,~;;(f~~0~j!.A~~OO:icsg","-';~~3568
1.3' 47 mg/L 8.0

'EPA 300~0 '
CHLORIDE

SM(i8) 254()C":-' """"""';~"::!>:":'''''fd;}':
TOTAL DISSOLVED SOLIDS

. SK(1.8) 2340C;'
HARDNESS: TOTAL

SM(l8 )2540(b,'.'~~t';?,;ji?~-c.~,
TOTAL SUSPENDED SOLIDS

SK(18 ).232_()I3,~;jj~Li1;;,:lli~~@1~~ti:~_);,;y·-. .,.:!lawH2o .;-y~~~~),,:.~:t;:i.~~f~~~q.Pli~,:X",;:.i:;}~.~~~~~,i!ll.'···'_;:'::S-':)RrI3G~2;"'_
ALKALINITY: TOTAL AS CAC03 . 1.0 250 mg/L 5.0

.' SMlt8 i '4s'~()~:;cg2-i$j1lj.l'l'1t:,;g;: :~'~",i'ii~;:-'. -':.i·:~;--: 'RawH20,::-";t~"i1.~:g.:"f,"2$.~~tiGl1il~;,Vt-::~~!~'t,~~AtJG'¥9]:'~":;·~ ,'?:'~_8362T "
ALKALINITY: BICARBONATE 1.00 250, mg/L 0;100.

I

I
I
I

I

•

I
14.6
18.7
4;16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16 .
22.9
4.16
6.24
6.24
25.0
27.0

0.312
22.9

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
'ug/L'
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

14.6
29.2

6.72
1,600

20.9
0.832

416,000
179

,254
1.54

72.8
16,800

9,160
62,400
18,100

4.16
51,100

170
49.2
11.9
71.6

13,100

1,430
76.0

U

>

U

U
>,B

,RawH20·;;,i':""'t~'iii"i't;ii~;:<~2'~~~;'25,0A.i@~!i.Q,B1!;A1i'~$.;;A.fiGf;iJQ·;;:;"~,!~1'.)Rti362'7
1.0 0.20 mg/L 0.10

1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUH
COBALT
:::HROMIOM
:OPPER
IRON
POTASSIUM
lIAGNESIUM
)!ANGAN1ESE

lIDLYBDENllM
30DIUM
,UCKEL
:'BAD
~nroNY

,ELENIUM
>ILICON

3TRONTIUM
l'HALLIUM

SMil8 )4500:!C:~~~'Q.rt~t1,L~I~~~i3-4';:::;'\
ALKALINITY: CARBONATE

BATCH PREPDATE as initial date of sample pr~~ration

ANALYSIS DATE as date of analysis

Page 1 .1
I



Aug 22 2000, 10:00am
Aug 22 2000, 03:00pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83965-1
WS PENN KINE
PRSW-2

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Resulcs Report

Penn Mine Restoration:Receiving,Water
Instantaneous Grab
Near lower end of Hinckley Run

.; 'MatJ:iX·.·i,~~!1,,;;i"3a:tCA.~il'J:'~i:e:,)A1jai)iS~'id)ate)';,;RunID
Dilution Qualifier Result units .. md1:;'alue Text

RawH26;~~St)·;'·ii:cr;~4.:.AiiG""Oo·,,,' ·~i~.i~lipS~((';;'<;",: :11.84192
5.20 U 36.4 ug/L 36.4
5.20 356 ug/L 31.2
5.20 U 15.6 ug/L 15.6
5.20 1,640 ug/L 15.6
5.20 21.5 ug/L 1.56
5.20 U 0.104 ug/L 0.104
5.20 642,000 ug/L 98.8
5.20 149 ug/L 3.64
5.20 268 ug/L 5.20
5.20 U 3.64 ug/L 3.64
5.20 U 15.6 ug/L 15.6
5.20 U 36.4 ug/L 36.4
5.20" 9,450 ug/L 83.2
5.20 260,000 ug/L 10.4
5.20 20,000 ug/L 1.56
5.20 U 15.6 ug/L 15.6
5.20 52,100 ug/L 67.6
5.20 166 ug/L 10.4
5.20 73.3 ug/L 26.0
5.20 U 36.4 ug/L 36.4
5.20 238 ug/L 93.6
5.20 11,700 ug/L 46.8
5.20 1,510 ug/L 1.56
5.20 ' U '62.4 ug/L 62.4
5.20 15.6 ug/L 4.68
5.20 33,200 ug/L 10.4

I
I
I
I
I
I
I

Metb,od 'Rllf~r~ct~.:,,;:::'iit:; ..,."}i.,c~;;}·:',
Parameter

VANADIUM
ZINC

BPA)'2biJ ;7:YILTElt~~?P:.~~"::}"·
ARSENIC
ALUMINUM
SILVER

,BORON

BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

1.04
1.04

9.67
34,100

ug/L
ug/L

1.66
8.32

I
I
I
I
I

,\ j,BPAj200 ~~;:!p:iL'rj3i!Y;:;:•.';::,\~;:;.:., ... '
LEAD

RawH2ijjr,~m;;:(.~k·.;::j.24fA~.,.OO.~';i;;·~::.,¢r&!~~r,~i>~;:::,;:~.: .ZR83il66
1.0 0.80 ug/L 0.30

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 2



Aug 22 2000. 10:15am
Aug 22 2000. 03:00pm
field data: use attach~1 data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample CCIlIIII1eJ1ts:

8785-9802-1
L83965-2
WS PENN MINE
PRSW-6

EAST BAY' MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

P~U1 Mine Restoration:Receiving Water
InlJtantaneous Grab
At confluence weir of Mine and Hinckley Runs

I
I
I
I

i!~~~~~lttence,< •
Parameter

·';;,':,'i~'j\%'Jt:~};"it::~§t:,,,"!··),,"Kaii:i>Ii'~:!~,,,Tllg,,lfj'~;m~lPfepDate'·".:'ilhaii8isioate"":::,;~fi4h";i:rti';;;L,-'',' worJtntm( ,'. " .•:"=~
Dilution Qualifier Result units 'indivaiue' Text' . . I

.~WH2()/c"'" ·····':"'!,ii:&~J:}l~~~j,~'{OO:;./':.'.· ., ·:25".A.U¢£ijjr:":'::J:jf<~it8J:il3~;~
230 mg/L 5.0

·,~"i~~(l:~J~~2,O~.
ALKALINITY: TOTAL AS CAC03 I

I
I

WG74474" : >23~AilG:::~Ql:~7"0ii~!i8~~i6:~;:""
mg/L 1. 5

·22~AiiG;:li~·~SU;':R~~.~.5·~'::~.
mg/L 0.15

" '?;~'i(~~2AOO':'()0
28

. '::"~\~ifA~0~jil:::'···;:':2~;;~;()1f;):':;':~,[ifa:31~'t'~::'- '::,'
6.!1 pH units

25 ·deg C
3.600 umbos/em

160 NTU

.'1":':"~~~1f2~j,AOO::'O(j
2.700

.0

.;.; t.~·:~:.:;:·"·>:~~:::::::'}(., . RawH2C5":
10.

:·:·"·~·:~~~-:;~:)~~1~:;~,f~?t~~1~~~/~: ~ ~iRl1wH20
100

'~~\:~St:'-(;~l1~('ft''i'~'' Ra~6
1.0
1.0
1.0
1.0

~ ::f~ff'i~p~:)b'(E~.o
SULFATE

',~~f\"":: ..
PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

.;~g;,@lf:EPA3,09;0
CHLORIDE

I
I

.2S:i.A.tiG:"lfo.,J,;':;;, /:!t.~~633.;·' '
mg/L 2.0

.~'::~'@~.!tjG;!lli;~... .' 2'3;;i@!{(jQ':~',,::\:&i":A~8,~!j~('.t ..
39 mg/L 11.0

,':"\;;Ja2.91:~tJG;ilO< . ;2'9-AtjiEQir-;:;:~,<;;,¥~rli.74' ~ ,"
4.500 mg/L 24.

RawH20

1.0
;~<;,~rij!)2'340i::

HARDNESS: TOTAL

~;~SH'I'l:li j'254.0C,
TOTAL DISSOLVED SOLIDS

·i~il:~i~.8j'254IiD •.: . ::
TOTAL SUSPENDED SOLIDS

I
I

I

I
I

I

I
I14.6

18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
22.9
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0

0.312
22.9

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

14.6
44.9
10.5

1,440
18.6

0.832
416.000

160
231

2.01
146

12.900
8.270

62.400
16,700

4.16
48,900

159
49.3
12.4
65.2

12.300
1,330

57.9

Page 3

u

>

u

:;r{;L~~~§£.A.tJGio·o}' 'F\' ~:,~J;:~A~'§it;;]",;:r{a~~:362;7:
227. mg/L 0,100

.·.!";\U\~25~AtJGiil~i:'!:f,;D;25,t~'1Q~(fi,fii~~1ii.8~'6,2'7·~·;':··"
0.30 mg/L 0.10

U
>.8

·:~~(~~~1i~~~~)?~~r~·~RawJ.i~o·";,.,.,:.
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

1.04
1.04

BATCH PREPDATE as initial date of sample prL~ration

ANALYSIS DATE as date of analysis

~'b'!ll~(iW4500~c02D
ALKALINITY: CARBONATE

:fi"~s'I(i18r4 500-,c02 .I? :;, ~; :.;;'<,,>f;:~,~;;·,:·"(t~::t:~,c ,:. ';RawH20
ALKALINITY: BICARBONATE . 1. 00

?,~~~i,:;'~ijo:':rt,C::'"
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON

STRONTltlK
THALLIUM

I



Aug 22 2000, 10,15am
Aug.22 2000, 03,00pm
field data, use attached data sheet

I
I
I
I

Project Number,
Sample Id,

Site,
Locator:

Client 10,
Collect Date:
Receive Date:

Sample Comments:

B785-9802-1
L83965-2
WS PENN MINE
PRSW-6

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Instantaneous Grab
At confluence weir of Mine and Hinckley Runs

?~~f;~~;;:~;;\:;:,~;~:,Mati:.~,:":;~;1i91£?"AJi,i;,.e~:PrepDate," ". AnalyS~~j(~~~~L. ,RUn '10 ,:;'-··.:Woi~;:,';' ."
Dilution Qualifier Result Units mdlvalue Text

FiLTER :f~,1~~tJ:'. >c,?,::.' ·RaW!acf.:~;.:C;f~~J'{\c~h;:~.4':"~00
5.20 U 36.4
5.20 334
5.20 U 15.6
5.20 1,570
5.20 21.1
5.20 U 0.104
5.20 615,000
5.20 126
5.20 240
5.20 U 3.64
5.20 U 15.6
5.20 U 36.4
5.20 .9,180
5.20 264,000
5.20 18,600
5.20 U 15.6
5.20. 53,500
5.20 150
5.20 52.5
5.20 53.8
5.20 135
5.20 11,300
5.20 1.520
5.20 . U 62.4
5.20 15.0
5.20 29,200

1.66
8.32

36.4
31.2
15.6
15.6
1.56
0.104
98.8
3.64
5.20
3.64
15.6
36.4
83.2
10.4
1.56
15.6
67.6
10.4
26.0
36.4
93.6
46.8
1.56
62.4
4.68
10.4

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uglL
ug/L
ug/L
ug/L
ug/L
ug/L

7.69
31,700

1.04
1.04

VANADIUM
ZINC

M~h~.·,R.ef~r,eni:~.•.
Parameter

. 'EPA .200';7:
ARSENIC
ALUMINUK
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I

I
I

I
I

I

I

I LEAD
". '·;~~\tl~:Q~~f:~1~!:t~IT.7!;~';;":;:;;~.~,.::;~)~~4bAuG~ 00

1.0 0.40
01'-sl@,,%~1'~;:'>:R8j'il66 ....

ug/L 0.30

I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 4

I



Project NUmber:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-9802-l
L83965-3
WS PENN HINB
PllSS

Aug 22 2000, 10:40am
Aug 22 2000, 03:00pm
location =

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

PmUl Mine Restoration:Receiving Water
Inlltantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments

field data: use attached data sheet

I
I
I
I

MethodR8'f"eii~1~b}',-.,,"t:"'·'·;'···~:F~~~'(t~~~7!~t#X::/{?,,;·Tili:,:}B8:tph~'~~a~~~~fAria1Yiii.s: Date';":·;:)~·.:Rutl':iD';?~~t~~~,WOfmUm
Parameter Dilution Qualifier Result Units mdlvalue Text I

.... 'NbNB~'f~"f'"
PH
TEMPERATURE
CONDUCTIVITY
TURBIDITY

.EPA36ii':p~~~~·
CHLORIDE
SULFATE

:,:~:gi~:~f;:;·,.':~~~~o~,,~~':":'~\;~:,:C·i:~, .\2.2E~:,~~~~~~~?,.~UG~OO .
1.0 3.1 pH units
1.0 27 deg C
1.0 2.500 umbos/em
1.0 2.0 NTU

- .' ~:i;YIf,/:i~ilaWH20':,~::';,d,P:~ '~:·r;j.;t~2:,~bG~o'~~::.l :22:':AUG~00
50. 15 mg/L· 0.75
50. 1,700 mg/L 0.75

I
I

;;."·:";)9:"AriG·",(@;:.;m;~S"i12Jf':AifG::'()b ".~"' it8387,L,
2.600 mg/L 24.

8M(f8J~3~P~ikY~: '
ALKALINITY: TOTAL AS CAC03

8M (i~·l~1.~£~:;:' .
HARDNESS: TOTAL

8M (i 8 )~§.~l?]:,;:r;.'
TOTAL DISSOLVED SOLIDS

~'}~i,;H2q,:." '". :0,' '." w.. <ie>. 7i5~iwl;,,;'~~6r.;:.ff.!~f':::0':25';;AUG"OO,
1.0 U 5.0 mg/L 5.0

,•. <>;':n"!i"i:~]Rli~~i5'::,"'r.'it:::::';7:l':<,: :,.::i~J~:!5&JJf:~~~~1AUG:':oii'> ..:. ·.Rlq~~~:;:>

1.0 2.000 ~/L 2.0

.";'.~t~~,O:f~1~l~_:..\~;\:
4. 0 ~

I
I

>

I
I
I
I
I
I
I
I

14.6
18.7
4.16
4.16
0.832
0.832
18.7
1.46
1.25
1.25
4.16
91.6
22.9
2.08
0.832
4.16
22.9
4.16
6.24
6.24
25.0
27.0
0.312
22.9
1.66
8.32

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

,ug/L­
ug/L
ug/L
'ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

25';:Aifi;::O:~"',:25;AlfG':ifo~~~.62'J~;:3.\' '. wi:74637
0.100 mg/L 0.100

·;·~~",AoG-;:'ii:Q)~~E@:52.J\bj'j::Oll.·:~~;~~~};lj:~~<~~t,~;::i:(?;;i;i;:,.'WG.;i~.6j'J
0.10 mg/L 0.10

15.8
18,500

4.16
1,160

6.87
0.832

253'.000
42.1
60.1
',1.99

2.580
224,000

9,880
62,400
3,900

4.16
30,900

68.2
47.8
19.8
66.3

35,800
783

69.0
13.0

19,800

.. :.23,"A~:rO!ll?~;~;~·23:;At!G-'"iiO:@35611~:{'!~;'·~'·" ·'.wi:74540·
8.0 mg/L 8.0

l1

U

B

U

1.0 U

)i:'~~~Y'" '~" :,~_~·~~WB2'Q:·j ;~~:~.~; ," .«"'
1.00 U

~~.:~::::~::1;~i~r:;'Di:~;@l~.~~jf:;;:~~n,~::·f:2":~;··~~· ~.
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
4.16
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04 .
1.04

8M (18)2.~':4.!l.!:?i15t· .-
TOTAL SUSPENDED SOLIDS

8M (18 F4~·QJ[#£Q.2·;'D. ,
ALKALINITY: BICARBONATE

8M(18')'l~[QE:cQ2,;P -,
ALKALINITY: CARBONATE

EPA,.21i.OI!'lu~I;·:
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
tilICKEL
J:.EAD
'\NTIMONY
SELENIUM
SILICON
STRONTIUM
l'IIALLIUM
JANADIUH
nNe

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 5 I
I



I
I
I
I

Project Number:
. SllIIil1e Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

SllIIil1e CODIIleI1tS:

B785-9802-1
L83965-3
WS PENN MINE

FRSS

Aug 22 2000, 10:40am
Aug 22 2000, 03:00pm
location =

EAST BAY MUNICIPAL ll'1'ILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Instantaneous Grab
At seeps w/flow exceeding 1 gpm - location in comments

field data: use attached data sheet

Met~~;~.lj~~~~::.:', .':·:·;:,:;:,.;::\,:~;;:',t;::(::~;.~~ii;~:t;~trix ,.,'1'ag .B4~~miPatie·:~1¥Sispat'a:::0j':;:·'FrRWi:s~p",: ..
Parameter Dilution Qualifier Result Units mdlvalue Text

.'. ·WorJcm.uil

·:..2;;:i~t~:!'-i~1~(l~;:/:· ··1.+SBP,~0t5;'~f,~r;:iJj6!{~~~~~~:.:.·
U 36.4 ug/L 36.4

18,500 ug/L 31.2
U 15.6 ug/L 15.6

1,210 ug/L 15.6
7.86 ug/L 1.56
0.358 ug/L 0.104

243,000 ug/L 98.8
34.5 ug/L 3.64
58.3 ug/L 5.20

U 3.64 ugfL 3.64
2,580 ugfL 15.6

207,000 ug/L 36.4
9,750 ug/L 83.2

67,900 ugfL 10.4
3,900 ug/L 1.56

U 15.6 ug/L 15.6
30,500 ug/L 67.6

51.6 ug/L 10.4
62.5 ug/L 26.0

U 36.4 ug/L 36.4
121 ug/L 93.6

33,600 ug/L 46.8
805 ug/L 1.56

U 62.4 ug/L 62.4
37.6 ug/L 4.68

18,600 ug/L 10;4

I
I
I
I
I
I
I
I
I
I
I

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM

CALCIUM

CADMIUM
COBALT
CHROMIUM

COPPER
IRON
POTASSIUM

MAGNESIUM

MANGANESE
MOLYBDENUM
SODIUM

NICKEL
LEAD
ANTIMONY

SELENIUM
SILICON
STRONTIUM

THALLIUM
VANADIUM

ZINC

.:"~~~~~(iO:;'gi: .FILTER'
LEAD

5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20
5.20"
5.20
5.20
5.20
5.20
5.20
5.. 20
5.20
5.20
5.20
5.20
5.20

-;~>_~~,;!~~~~,_~n~:di;tiill;,:;; ..~:;;¥»:r~~~RawB20· .
1.0

·,~1l[~lL~(r9:\
2.3

"oi:s~;i~(f:,';:b;;:~ti1iM~~~6:,i:":....
ug/L 0.30

.WG75200

·"lG74859

I
I
I

BATCH PREPOATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Project Nwnber:
sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COIJIlIlents:

B785-9802-1
L83965-4
MISC
MISC

Aug 22 2000. 10:40am
Aug 22 2000. 03:00pm
blind field rep.

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

PeItn Kine Restoration:Receiving Water
Field Replicate Grab
Mincellaneous Sample - See sample Comment Field for Detail

I
I
I
I

M~t~paReM~enc~::;··.•·•. :i;:;;·;;tii.:;;~4i!ii;M~i~~&,c11';~i;·;·;i:;,i;Iia~lx ··":!i:;.';~~~~~~~Da!:e :
Parameter Dilution Qualifier Result

~1Yidll;j)at.e::·':·:';;R.Uri'fi)·:·.
Units mdlvalue Text I

:fi~~~.:~O(j::Q.1ij;i:lf:!·: :;~~:i;;:r'·";'~~~1~f'·;':·~·'3:_W1i2()··'8\·{~:::~1~~]'§AfrG.i00:... .... .'i"'2j:;~~;QO;':~:Y::;r}~R8361§
SULFATE 100 2.700 mg/L 1.5

I
I22;;;:A,UG,;;.f!Q;;:';i);:·\~835~'7::'·

mg/L 0.15

;~C;SM(181:23:20B" . . .'~"<:·C~:.i,:-';;j;l~':.:: 'i" :;:.,>;;", •• ·RaWH20
ALKALINITY: TOTAL' AS CACo3 1. 0

:~';?':;EPA 30Q','0'
CHLORIDE

;,;,~..MSH(1'8»2540,C::};::'; ..Yi»~,i"'~~'t,§-;'~:;~:0?:;r~§~:.;:~;··RawH:!O',;ri~~;::~~~~9.~~:,.oo " .. .:2,9iAUG~OO_:: ~1J:YI,R83874': .,.:: ....:.:
TOTAL DISSOLVED SOLIDS 4.0 4.600 mg/L 24.

.,;:\:,>'SM(i8)'~;J40C
HARDNESS: TOTAL

'. "''f~'''I '~wH2~:;:i:,l'::;;~ti'!'4-.'l:i'j\g5.;!-tiG-00
1.0 3.100

' .. --25:-JUJG{Og :1::~:,'~8.3~h'.'

mg/L 2.0

I

:l\~§r~pK\'2<i9}7,rit:ti.~ ;"\;:,,,'''l~'1{;~,"\'!ii:;~~ir'!~~~;:>· ~().
ARSENIC 5.20
ALUMINUM 5.20
SILVER 5.20
BORON 5.20
BARIUM 5.20
BERYLLIUM 5.20'
CALCIUM 5.20 .

:ADMIUH 5.20 I

I

I
I

I
I
I

I
I

_ 23-AUc;-;'OO .<,<X;:,R83~6il·,

mg/L 6.0

.T61~SEP100:'.: .>,>, R8389.~';· ,"
ug/L 14.6
ug/L 18.7
ug/L 4.16
ug/L 4.16
ug/L 0.832
ug/L 0.832
ug/L 18.7
ug/L 1. 46
ug/L 1.25
uglL 1.25
ug/L 4.16
ug/L 22.9
ug/L 22.9
ug/L 2.08
ug/L 0.832
ug/L 4.16
ug/L 22.9
ug/L 4.16
ug/L 6.24
ug/L 6.24
ug/L 25.0
ug/L 27.0

,ug/L' 0.312
ug/L 22.9
ug/L 1.66
ug/L 8.32

:{;';~i~g;l~'jg)'::~,"O.O...• :. ·,::fi4~?BP~~lr;·;lP~":iR8~A9~::.:
U 36.4 ug/L 36.4

400 ug/L 31.2
U 15.6 ug/L 15.6

1.660 ug/L 15.6
25.0 ug/L 1.56
2.37 ug/L 0.104

632,000 ug/L' 98.8

135 ug/L 3.64

~

RaWii2-ci· ./'.:,t:~)~~~~·;;AOG::OO
.04 ' U 14.6

1.04 65.0
1.04 10.5
1.04 1.470
1.04 19.2
1,04 U 0.832
1.04 >.B· 416;~OO

1.04 162
1.04 233
1.04 1.73
1.04 152
1.04 13.500
1.04 8.600
1.04 > 62.400
1.04 16.900
1.04 U 4.16
1.04 50.600
1.04 ·162
1.04 47.2
1.04 10.8
1.04 55.2
1.04 12.500
1.04 1.380
1.04 80.1
1.04 7.65
1.04 .32.000

:Ji"i~~1f~iili(254ilD.
TOTAL SUSPENDED SOLIDS

."f;~;::U~PA:2 0:0;'1'1,'
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROKIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MlINGANESE

MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANJ\DIUM
ZINC

BATCH PREPDATE as initial date of sample prL~ration

ANALYSIS DATE as date of analysis

Page 7 I
I



I
I
I
I

Project Number:
sample Id:

Site:
Locator:

client ID:
Collect Date:
Receive Date:

Sample Comments:

8785-9802-1
L83965-4
MISC
MISC

Aug 22 2000. 10:40am
Aug 22 2000. 03:00pm
blind field rep.

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Receiving Water
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

I
I
I
I
I
I
I
I
I
I
I
I

Method ,P.Elfei~qf,i;:i';a;r{~',L·:';?,; .:".
Parameter

COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
HANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

LEAD

Hatrf~i;:;~~~#~g, B/i'tch,PrepDa!ie·· ~ ..:AnaiysiB:'oate ." Room
Dilution Qualifier Result 'Units malvalue Text

5.20 252 ug/L 5.20
5.20 U 3.64 ug/L 3.64
5.20 22.5 ug/L 15.6
5.20 u 36.4 ug/L 36.4
5.20 9.410 ug/L 83.2
5.20 272.000 ug/L 10.4
5.20 19.300 ug/L 1.56
5.20 u 15.6 ug/L 15.6
5.20 55.200 ug/L 67.6
5.20 153 ug/L 10.4
5.20 59.2 ug/L 26.0
5.20 U 36.4 ug/L 36.4
5.20 t1 93.6 ug/L 93.6
5.20 11. 700 ug/L 46.8
5.20 1.580 ug/L 1.56
5.20 U 62.4 ug/L 62.4
5.20" 20.3 ug/L 4.68
5.20 30.200 ug/L 10.4

~

•RaWH2'g~f;:;;:' < .:.~••• r;.~~ , ;"24'::At1G~OO< .. ).;;,.,Ol'"SEP-'oO iS3.866
1.0 0.70 ug/L 0.30

I
I
I

BATCH PREPPATE as initial date of sample preparation
ANALYSIS ~TE as date of analysis

Page 8



MethOd R£lf~e
ParllJlleter

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Sep 14 2000, 03:41 pm

samp_tag.Bcit;~~te'>.~ 'Ari8:J.y!iisDate:RW1~\: ..
Qual Blank units Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

'Worknum
Qual LeS

REC SPIKE

I
I
I

-,~.; ·",BP~:!3:P.Q~·~9;· ..":~:
FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDB

NITRITE AS N
NITRATE AS N
.NITRATE AS N
NITRATE AS N
NITRATE AS N .
ORTHOPHOSPHATEAS.P
SULFATE

'22-AOG-00

. 83
88
120
110

110
100
100

~?4414
96

100

120
97

73
99

I
I
I

,;;::;:rsP~;'i6'~~f[;;;( ,
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

-;;:'~~';";~~:;.:LtQiJ~D\'.
u 6

.•· ...,,·g;;;::;·;r~·;;;23~.I\¢::':0!j'''yJic'; ','; h"AUG-"OO.
mg/L • 38

6.4
4.7

":,WG74540
96 -

I

U .004 mg/L
U .0059 mg/L

~
U .018 mg/L

u .015 mg/L

.034 85
2 100
.93 81

U a 86 100
U 0 110 97
U a 100

83
u a 87

99

" .:~:~~k.Pi,::j.:QOjJJ' '~::~' ....
FLUORIDE
CHLORIDE
CHLORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRATE AS N
NITRATE AS N
ORTHOPHOSPHATE AS P
ORTHOPHOSPHATE AS P
SULFATE

:;;;~li.,WATER:,; .
U .014
U .015

mg/L
mg/L

23~OO;::.il!f::;··,_:,.:23"'AbG.!oli
.13 92

'''WG74,535 .
120
80 I

I
I

BLANK

DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicateRPD for precision
- Matrix Spike Recovery for accuracy (\)
- Matrix Spike Duplicate precision 1'1 (determined by base results)
- Laboratory Control Sample Recovery for Accuracy ('I

Page 9
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WG74UO,

WorJaium,
Qual LCS

REC SPIKE

R8363225":AuG~~i>:';~;1;(~' ,25-AUG-00
o ' 88

25:'.At1G~(jci.E!JBI~S?2s-AUG-:oci
2.8 99

BatchPrepoate",i'~;;;;AhalysisDate RunID,
, Qual Dup -ro'''~''Qual MS ()ual MSD

RPD REC SPIKE RPD

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Sep 14 2000. 03:41 pm

Samp.;.tag
Qual Blank Units

Method Ref\!r~JK:;'::C.'
Parameter

SH(18.l232,Qif~'~,;)
ALKALINITY: TOTAL AS CAC03

SHllS}23iAQZl;lf,;': ,,; ,"
llARDNESS: TOTALI

I
I
I

I
EPA 2001'9"~p:.'rER;,~;,',,.-'· , ,',;' ,:,

LEAD
LEAD

,F;,;;cL.C,;LIQt1:t0 : F
.3

U .3
ug/L
ug/L

,·24~~OO7,P~iK,~:;;0i.-sEP~00,
110

R8386~::'i:;',';: ,;",,;«;14859
1.8

;Rid874;;~~:i?!;\:;'::':::';:~74t16·"
100

R83896t .. .' ;" -~.

.•~·'WG748~O•..~~" ..
.681 121
.732
1.83 100
3.35
3.02 108
10.6
.932 113
.121
1.59 96.7
2.9
1.77 97.5
1.33
.483 96.3
.556
1.07 92.3
.704
1.39 103
.144
1.14 96.6
.0884
1.08 93.2
2.13
1.34 101
1.06
1.4 99.5
2.42
1.24 98.7
1.15
1.21 95.8
.42

,;;,~;§~{j~fQf:SEP-:60'
100
101
110

N 76.4
97.8

N 78.7
106

N 65.6
104

N 75.4
104

N 76.8
102

R 0
98
89.3
103
82.4
'101
83.7
99.7

N71
103

R 0
104
81.1
103

R 0
101

R 0

29:.cA~i>o·f_G%49-.:AtiG:'.OO
1.4mg/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
IJg/L
ug/L
ug/L
ug/L
ug/L

".,',-,-"'" ,.;, :~~~ti.' ::~...;~~_>"
U 14.6
U 14.6

34.1
U 18.7
U 4.16
U 4.16
U 4.16
U 4.16
U .832
U ;832
U .832
U "'832

67.4
U 18.7
U 1.46
U 1.46
U 1.25
U 1.25
U 1.25
U 1.25
U 4.16
U 4.16
U 22.9
U 22.9
U 22.9
U 22.9
U 2.08
U 2.08
U .832
U .832

SH(i8}~~~#!~I:.~";i;\"::':
TOTAL DISSOLVED SOLIDS

EPA 20ci,J&~£).""
ARSENIC
ARSENIC
ALUMINUM
ALUMINUM
SILVER
SILVER
BORON
BORON
BARIUM
BARIUM
BERYLLIUM
BERYLLIUM
CALCIUM
CALCIUM
CADMIUM
CADMIUM
COBALT
COBALT
CHROMIUM
CHROMIUM
COPPER
COPPER
IRON
IRON
POTASSIUM
POTASSIUM
MAGNESIUM
MAGNESIUM
MANGANESE
MANGANESEI

I
I

I

I
I

I

I
BLANK
OUP RPD

I
MS REC SPIKE
MSD RPD
LeS REC SPIKB

I
I
I
I
I

- background Method Blank
- 'duplicate RPD for precision
- Matrix Spike Recovery for accuracy (\)
- Matrix Spike Duplicate precision (\) (determined b¥ base results)
- Laboratory Control SllDIlle Recovery for Accuracy (\)
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Sep 14 2000, 03:41 pm

I
I

Method RefeteJiet~~;,,";
Paral\1eter

"i., ","',:"siur~Ltag

Qual Blank Units
t1atchPrepDate'.'\~~ysiBoate,

Qual Dup Qual MS
RPD REC SPIKE

RwiID
Qual MSD

RPD

'WorlcDtim '
Qual LeS

REC SPIKE I

<RB4f9~t:;:';,?:?:\WGf52'~Q '
.864 126

• 23.1 102

1.71 115

.723 112

.699 96.4

.0976 99

.642 96.4

.708 92

.0309 102

.284 96.1

.0832 92

.339 102

2.64 '99.5

.000761 98

.764 94.1

.183 100

1.06 98.6

MOLYBDENUM
MOLYBDENUM
SODIUM
SODIUM
NICKEL
NICKEL
LEAD
LEAD
ANTIMONY
ANTIMONY
SELENIUM
SELENIUM
SILICON
SILICON
STRONTIUM
STRONTIUM
THALLIUM
THALLIUM
VANADIUM
VANADIUM
ZINC
ZINC

." EP~'200,:,71~"kMER:
ARSENIC
ARSENIC
ALUMINUM
ALUMINUM
SILVER
SILVER
BORON
BORON
BARIUM
BARIUM
BERYLLIUM
BERYLLIUM
CALCIUM
CALCIUM
CADMIUM
CADMIUM
COBALT
COBALT
CHROMIUM
CHROMIUM
COPPER
COPPER
IRON
IRON
POTASSIUM

POTASSIUM
MAGNESIUM
MAGNESIUM
MANGANESE
MANGANESE
MOLYBDENUM
MOLYBOENUM
SODIUM

'0 4.16 ug/L 102
'0 4.16 ug/L 84.9
'0 22.9 ug/L 103
'0 22.9 ug/L N 51
'0 4.16 ug/L 102
'0 4.16 ug/L 87.2
U 6.24 ug/L 105
U '6.24 ug/L 99.9
11 6.24 ug/L 104
U 6.24 ug/L 99.7
U 25 ug/L 102
U 25 uglL 108
11 27 ug/L N 123
U 27 ug/L R 51.5
11 .312 ug/L 103
1] .312 ug/L N 43.3
1] 22.9 ug/L 101
1] 22.9 ug/L 84.9
1] 1. 66 ug/L 108
1] 1. 66 ug/L 84.4
tJ 8.32 ug/L 100
tJ 8.32 ug/L R 0

,. '.~':. :,:,.: ~
' ... '·24:"'AtJij.:()Ot~~:;:SBP~Qq~:::;"

tJ ug/L 90.8
tI 7.28 ,ug/L
tI 6.24 ug/L N 145
tr 6:24 uglL
tI 3.12 U!f1L 108
tI 3.12 ug/L
tI 3.12 ug/L N 75.8
t:I 3.12 ug/L
t:I .312 ug/L 93.1
U ·.312 ug/L

.0239 ug/L 93.1
U .0208 ug/L
U 19.8 ug/L N,R 0
U 19.8 ug/L
U .728 ug/L 85.8
U .728 ug/L
u 1.04 ug/L 84.2
U 1.04 ug/L
U .728 ug/L 91.2
U .728 ug/L
U 3.12 ug/L 92.9
U 3.12 ug/L
U 7.28 ug/L 91. 7
U 7.28 ug/L
U 16.6 ug/L 94
U 16.6 uglL
U 2.08 ug/L N,R 36.5
U 2.08 ug/L
U .312 ug/L N,R 0
U .312 ug/L
U 3.12 ug/L 88.3
U 3.12 ug/L
U 13.5 ug/L 85.6

.599
3.16
.681
1.82
1.04
.498
1.17
1.11
1.13
1.67
4.47
2.88
.0524
.0589
1.51
1. 78
.811
1.24
1.31
1.6
1.19
.886

99.4

99.3

98.3

104

109

92.2

97.5

98

92.5

99.7

97.9

I
I
I
I
I
I
I
I
I
I
I
I

BLANK
rop
MS
MSD

LCS

RPD

REC SPIKE
RPD

REC SPIKE

- background Method Blank
- duplicate RPD for precisilID
- Matrix Spike Recovery for accuracy (Il)
- Matrix Spike Duplicate precision (Il) (determined by base results)

- Laboratory Control Sample Recovery for Accuracy (%)

Page 11
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I
1-
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MEit}J,~. Reference
Parameter

SODIUM
NICKEL
NICKEL
LEAD
LEAD
ANTIMONY
ANTIMONY
SELENItlH
SELENIUM
SILICON
SILICON
STRONTIUM
STRONTIUM
THALLIUM
THALLIUM
VANADIUM
VANADIUM
ZINC
ZINC

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Sep 14 2000. 03: 41 pm

:;,. Samp_tag Ba~~iipoate An81ysisDate RunIi>
Qual Blank Units Qual Dup Qual HS Qual HSD

RPD REC SPIKE RPD

U 13.5 ug/L
U 2.08 ug/L 93.4 .974
U 2.08 ug/L
U 5.2 ug/L 100 7.34
U 5.2 ug/L
U 7.28 ug/L 104 4.16
U 7.28 ug/L
U 18.7 ug/L 91.2 6.15
U 18.7 ug/L
U 9.36 ug/L N.R 43.9 .326
U 9.36 ug/L
U .312 ug/L 80.1 .526
U .312 ug/L
U 12.5 ug/L 86.9 .869
U 12.5 ug/L
U .936 ug/L 96.5 .328
U .936 ug/L
U 2.08 ug/L N.R 0 .709
U 2.08 ug/L

.Worknum
Qual LeS

REC SPIKE

98

100

114

93.8

96.8

98.8

85

100

97.9

I
I
I

BLANK
DUP
HS
HSD
LeS

RPD
REX: SPIKE
RPD

REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (\1
- Matrix Spike Duplicate precision ('l) (determdned by base results)
- Laboratory Control Sample Recovery for Accuracy ('l)



- - - - - - - - - - - - - - - - - - -
East Bay Municipal Utility District

Laboratory Services Chain of Custody Record Page 1 of 2

Prelog or
Login No.: L83965

Project Title
Penn Mine Restoration:Receiving Water
Account or Project: 8785-9802-1

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: C SWANN
Rcvd: 22-AUG-00 15:00

Sample Date: 22-AUG-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container 10

Barcode Tests Required
Date

Preservative Initials pH

239316

239317
239318
239319

PLSTL ALmi:N~;·',cq3'iAi.XALiNITY.Hci)j·fALiW.OO:TY"
~~AL'I~S~;:Tl5T~t~S;' GAAvIimTRic, TSS .'

PLSTM CHLORIDEt,.IC'SOLPATEf,IC''';,::',·, "".,,,:,; ."

:~~~~t~:i::~~P~~~~;;!:~,:,~~i~~i;'~2~L;is~"KIT

field data: use attached data sheet

ClientID:

ClientID:

ClientID:

ClientID:

Sample Comments: field data: use attached data sheet

Sample Comments: field data: use attached data sheet

Sample Comments: location =

Sample Comments: blind field rep.

iti,"20 ':c:'.
~ldl20"" ';.

~~;~.,;.",
lia~2\j\,:\';';
~~6>:;i.:;}:'

239332

239333
239334
239335

239344

239345
239346
239347

239340

239341
239342
239343

PLSTM
PLSTL'
PLSTM", C A' i PA,_

1i300 ;:±CANloNscl-3I,+n.DDATAt+RBPoRT,';'SAMP KIT:

PLSTL ~INITY I C03i ALKALINITY: HC03,ALKALINITY.
TOTAL,!lARmESS. TOTALtTOS: GRAV,nmTitICtTSS

PLSTM C:.HLORIDE: IC:SULFATEI,IC
PLSTL ICP" 9 SPA, 200 .7;
PLSTMICP 9}.P.,E~~,#OO/7,~J3:FB~A200.9:,~/.. ;, '

'·300 IC'ANIONl1!, (1"3) i,+i"W,.DATA, +RBPORTt+SAMP KIT

~;'i~;S:5~'
PLSTMICP 9:'1";Jli>A200~7iPBIPEI?A2,00.9'\:

~300 :itAiriONS(1~3ji+REPbRTI+SAMP KIT



East Bay Municipal Utility District
Laboratory Services Chain of Custody Record Page 2 of 2

Prelog or
Login No.: L83965

Project Title
Penn Mine Restoration:Receiving Water
Account or Project: B785-9802-l

Client PH: EILEEN FANELLI
Tel No.: 287-1661

Lab PH: SUSAN B. BERG

Sampled by: C SWANN

Revd: 22-AUG-00 15:00
Semple Date: 22-AUG-00

Tota1 containers received: 16

Signature

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received by

Type Codes: CF01;CF02;CF03;CFV;COMP;CT01;CT02;CT03
CT04;CT05;CT06;CT07;CT08;CTV;GRAB

- - - - - - -- - - - - - - - - - - - -
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3732 MT. DIABLO BLVD~ SUITE 270 • LAFAYETTE. CA 94549 • (925) 962-6970 • FAX (925) 962-6971
CONTRACTORS UCENSE NO. A-652544

As per your request, Alisto Erigineering is pleased to submit the field form and chain of custody
documentation for the July 19 and 20, 2000 groundwater monitoring well sampling for the Penn
Mine.Environmental Restoration Project. Upon receipt of the analytical report, the summary
table will be updated and submitted.

-,

10-443-48-005

.­,

Ms. Eileen Fanelli
East Bay Municipal Utility District
375 Eleventh Street
Oakland, California 94607-4240

July 31, 2000

Sincerely,

ALISTO ENGlNEERING GROUP

Please call if you have que~ti~ns or need additional information.

.~4-t0
Brady Nagle

.Project Manager'

- Subject: Groundwater Monitoring Well Sampling at Penn Mine
Valley Springs, California -

Dear Ms. Fanelli:

Enclosures

iit·'?*rl@iipeW~r~~-th~~~U

RECIO CH2M SEA _ AUG - ·1 _

._(i)~L1STO ENGINEERING GR~UP
I
I­
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
v t:J:J71:L.

AI'PROveD BY I DATE

\. ~.

I

RESULT

\

\ I
'-14

I I
REVIEWED By I DATE

RESULT

\

PROW-IO I J L.... PROW· I I PRGW-12

'AI/e1 .3·7 b-.2- AJ(J~ W.OVi{!A.
i-'-I I~ \.j . 3'1 ~IM IJJ/~f-(.,L.. tb

SAWJ!ltZ.
3·00 5,'-18
2-3·q·' w ..s> , TO 7.--2-',

\ rj5{).2.o 1.0, l5) Z /·3 J./
Dr7&- 6~

.1'\,...-nL
I.JV'L-"

WS PENN MINE I ~ WS PENN MINE WS PENN MINE

DATA ENTRY I DATE

RESULT URES LT RESULT

RESULT

L t'~ L

PENN MINE GROUND WATER FIELD DATA

WS PENN MINE
PRGW-9

RUNID

RESULT

,
RESULT

R I

L

WG I
WORKGROUP

Water Level

JD of field analyst

pH - units

LOG 1#

JD of field analyst

Water Level

LOCATOR

ANALYTE

3-17-00 W:\CASS\ FORM\ PENN_FIELD_DATAJw.doc

TDS, mglL

TEMP, degC

ANALYTE

COND, Ms/cm

TURBIDITY, NTU

COND, Ms/cm

SITE

TIME

TEMP, degC

TURBIDITY, NTU

TDS, mg/L

pH - IInits

LOG 1# L L L L

SITE WSPENNMINE WSPENNMINE WS PENN MINE WSPENN MINE
LOCATOR PRGW·5 PRGW-6 PRGW-7 PRGW-8
TIME IJ'Or ' / ~() I 'hL./() .J--toU 0.-" "

1of
;{'z.-,. ANALYSIS DATE:

Page
LOG # L L L L
SITE WS PENN MINE WSPENNMINE WSPENNMINE WSPENN MINE
LOCATOR PRGW·} PRGW-2 PRGW-3 PRGW·4

O\{lJ() t3VD Oq~u NbTTIME
ANALYTE RESULT RESULT RESULT RESULT

TURBIDITY, NTU l "'J • I NtV, /VA (1,b tJt\J D'?.:i
CONDo Ms/cm '?'-O vS(C.M (I ?.y 1"1*~

I

TDS. mg/L

pH - units 5 d-(q 7. ·~O
TEMP. degC -:z..t ,y .(. \7 21,1' L \Y
Water Level II, 8·6" (:)1l-1U.JeL L 49'50 IJI!-i
ID of field analyst ./1113 .. - f',crr!>r /) o7"J-....

I
I
I
I
I
I
I
II
I
I
I
I
I
'1,

I
I,
Ii

I
I



LOG # L L L L
SITE WSPENNMINE WSPENNMINE WSPENNMINE WSPENNMINE
LOCATOR LF-I LF-2 LF-3 LF-4

TIME (0 ; ~ 'D q35 D,Of) {!J §,

LOO# L L .~ L L

SITE V7 ~-<lA.", \)Il,J.Jc..
LOCATOR FR-\ i=:-R - z.' ...
TIME 1\ 1.:<J ~. \ g1)l" .

I
-:-;AP=P=RO=V=ED~BY""'I"DA=T;:;:'E-

RESULT

RESULT

II
REVIEWED BY JDATE

RESULT

ANALYSIS DATE: _

RESULT

RESULT

RESULT

PENN MINE GROUND WATER FIELD DATA

RESULT

RESULT

ANALYTE

ANALYTE

Page £'of V-
~- --

.. ' ....

LABORATORY SERVICES DIVISION

TURBIDITY, NTU 1 'l <'.1
COND, Ms/cm . Sl, Sbv~~ 'L, ~ I 'v.;_
TDS. mglL .....

pH - units b-~ .J 3~oo ») :::::J

TEMP, degC 1'1 • £1. 2.~,q 't (r;-
Water Level ~c;~o5 '? 0 ' u> L:::: P
ID of field analyst ~ (JOb (?-- tYl---IWG IR ==oJ 1---'7Tl~
WORKGROUP RUNID DATAENTRYJDAT~

3-17-00 W:\CASS\ FORMS\ PENN_FIELD_DATAJw2.lIoc M

TURBIDITY, NTU l'2...-L 7'ofVrV (6·fPtlJ 1· ,
CON D, Ms/cm 70~~\M S" y l V~((M o·7 b ;M.t7Ie """ . ~5~ v~/~
TDS, mglL

pH· units 7, ,~ Co .. 71 1. 'Dp"~ (p.~ ~ PJ1
TEMP, degC "l-' ~ ,:.; e- 2l~t'c- /«IZ 'c Iq\.er~c..

Waler Level . (pq.S2./ 37-'3'l/ 2-1.02.•./ C;S-' oS oJ

ID of field <lIlalyst f'x11l, ~ . t't:11!J IJ01J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- - -, - - - - - _.... .. -"'" .. - -
------ .._._---

Prelog or
Login No.: 1'82464

Project Title
Penn Mine Environmental Restoration
Account or Project: B795-9802-1

East Bay Municipal Utility District
Laboratory Services Chain of Custody Record

Client PM: EILEEN FANELLI
Tel No.: 297-1661

Lab PM: SUSAN B. BERG

Page 1 of 5

Sampled by:
Rcvd:

Sample Date:

O;Jr,../ !JI((:f/­
/11~/c!D

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

P92464-1 GRAB KS PENN MINE PRGlf-l RawH20
R~lIa2Ci};

Iii:!
236144

236145
236146
236147

PLSTL ALKALINITY: C03; ALKALINITY: RC03; ALKALINITY:

=Itiii;iil!~~~
ClientID: Sample Comments: field data: use attached data sheet

Sample Comments: field data: use attached data sheet

1i3'·.1:z~p-
:::;::::.::.::.::.:::.:"::-.••....

236152 PLSTL ALKALINI ~ . NI: HC03;ALKALINITY:

=lil.r.i~:~I~
236153
236154
236155

RawH20 236148 PLSTL ALKALINITY: C03 ;ALKALINITY: HC03 ;ALKALINITY:

~~!~B:' { :h NUTR 2:.·,~t!LR:.·•.••I/IWWD••·.'·e·.••·,.; .••·.•~.·:.Sst.••·sL.r~.~.. ....,:.;:.•.~.•.•..•rosI"'.'.·':t: .•.~~ich.•.•.•.s.•,•.•.•,S.·;..",'.,••. i;f? •••••Ra1iaaO\.••.•••••• 236149 .......... _....... ,,~r_.... ... ""'{...'}r. ......•'"",.,.....

~~~I~j··il ;.; ~~:~~~ :~~"1.:.•.·•.·•.b.3••.·.•.~.•·.••..·.·0..!.·~.•~.,.•.·.'.•·.:I:.··~.~.•••.••.•·.••.~.t.·.:.•·up.!.•.•~..T.•.:.·or..•.·.·
N
;.•.•.s·~.·!. o.7.••.,·.•••...·(••.7

1
.•.·•·.••',:.:,.·.•·.P3'.'.B.•·I'.·•.·,...••.•,~.•.;.·~.•.··.·:.••.··.L.'.t.·n~~l.i.··.~.:· •.z..·.··~.'··••.j~.:.•:·:,.·J ,?',,>i~··/···':,;·

~~lti'i~q. v .. nn", ~r=-- v.......~q#N~.~h()

{)~1 LV'(LL - fJO S _!~
RawH20
R~~aiQi·>i

~~~I~}·!:!i:
Rawaa:O:·:-;·:·: ·.~i.~r.~f.~~jl
~~~~~~:,:

PRGW-3----

KS PENN MINE

KS PENN MINEGRAB

GRASP92464-2

ClientID:

1'82464-3

ClientID: Sample Comments: field data: use attached data sheet

236156 PLSTL ALKALINITY: C03 ;ALKALINITY: RC03; ALKALINITY :

NUTR
·.E.<.~¥R·...·I·.i.HAAop·.·•.·.e.·.·•.t....·.,:",NS.:.

C
•••. s,·.;••.·.S~iWr.•~.tr.••;·•.•...:.·...I,·•.·.•.~.···.•c••.!,.••...", •.','.•....•.•..:. aM.'..•.••.• ·. ti§riiilciiss»· ..:...·.,•.,l..·.,••••236151 ~"....... ~ ,,~r,...... ~"::i

236158 . PLSTL ici>9W;'~Q06>:')" . ....,

236159 PLSn1 .~.~~s~.i.~i ..~~~~·i.~.:.~~.;~~~~~9;~~~~g;f..~:d~;.)~~; .••.

RawH20

~~!~W··}
Ra~aZO)::

~~I~~ .,•.•.,•.:•..,•.·.•..,•..,I.,i,•.•.•.·.:•.·,i·.,;.;.•. ,•.'.:,•.•,:
~;~i#~

GRAB liS PENN MINEP82464-4
Nrrlgo7,.·:/t. 5": ttUp
Kti!l:}·
i;iili::i

_C_li_e_n_t_I_D_:__s_a_m_p_l_e_C_o_nu1\_e_n_t_s_:_f_ie_l_d_d_a_t_a_:_u_s_e_a_t_t_a_Ch_e_d_d_a_t_a_s_h_e_e_t ~-=::.-->...-t----'.c::....--=+.l-----:Alo cPt ~------.,.----...::==91==::::=----



- - -, - .. - .' .. - - --- - .. -
Ease Bay Municipal Utiliey Diserict

Laboratory Services Chain of Custody Record Page 2 of 5

Prelog or
Login No.: P82464

Lab
No.

Sample
TypeTime Site

Project Title
Penn Mine Environmental Restoration
Account or Project: 8785-9802-1

Locator
Sample
Matrix

Client PM: EILEEN FANELLI
Tel No.: 287-1661
Lab PM: SUSAN B. BERG

Container 10
Barcode Tests Required

·-·_·_-s~·-l-ed-by-:----:IJ::-4f.J'-·-I3--'-iI!.<:.~'/--::j.-'--­

Rcvd:
Sample Date:

Date
Preservative Initials pH

Sample ~omments: field data: use attached data sheet

236160 PLSTL ALKALINITY: C03 ; ALKALINITY: HC03; ALKALINITY:

=11\l~~ii~E~~lli
IJfZ Y tV(LL /v'O ,51rtv1r?LE

236161
236162
236163

RawH20

i!:;id/ .. ·.·...
~.~'&.~%9/\
Ril\ilQ:oIO}....<· :'<:':
~#~~i~?t····· ..·

WS PENN MINEGRABP82464-S

ClientID:

Sample Comments: field data: use attached data sheet

PLSTL ALKALINI M;Ar;-·· NITY: HC03;ALKALINITY:
f.(fr.@i~~~$%~iiPi;F~~#:iTS.S ...••':::::.::::':;=Iilitli~~ii.~'~)l

236164

236168

236169
236170
236111

RawH20
il.~~a2o .
~iMf26, 236165

~t~~~g:r 236166

~~~~@;..:i 236167

RawH20
ia~a20;····

Mi~az6 >\

ii:~~lUB/ ...•.:.•:•...•...•....•..•...•...:.•...•.•..•::.•...:.
~Mmz&
ij~~f#Ci·)

PRGW-7-

PRGW-6'-WS PENN MINE

WS PENN MINEGRAB

P82464-6

ClientID:

P82464-7

ClientID: Sample Comments: field data: use

236173
236174
236175

236172

data sheet

Sample Comments: field data: use attached data sheet

GRAB KS PENN MINEP82464-8

ClientID:



- - _.
.- - - - .. _. - .- - - - - - .. -

East Bay Municipal Utility District
Laboratory Services Chain of custody Record Page 3 of 5

Prelog or
Login No.: P92464

Project Title
Penn Mine Environmental Restoration
Account or Project: B785-9902-1

Client PM: EILEEN FANELLI
Tel No.: 297-1661
Lab PM: SUSAN B. BERG

Sampled by:

Rcvd:
Sample Date:

/Jirf.J' AI~ Ir­

7/rf!OO
Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

P92464-9 GRAB KS PENN MINE RawH20
k\iio!H20
M~a26> .....•.•..•

~t~~~ ••••••••••••••••••••••
@;~~b<······

236176

236177
236178
236179

PLSTL ALKALUiITY: C03; ALKALINITY: HC03; ALKALINITY:

=ifj~lf~lili~;i~'
ClientID: Sample Comments: field data: use attached data sheet

, .,
PLSTL ALKALINITY: CO. KJltINITY: HC03; ALKALINITY :

=1!ltl~~IIEi~;~~

236190

236194

236185
236186
236187

RawH20
ihNH20/<
#~f#~9.?) 236191
~t~~~?\<> 236192

i.i;~@)i. 236183

PLSTL ALKALINITY: C03; ALKALINITY: HC03; ALKALINITY:

:~'L.F•..••.~3•..~:.•.•.•.l·.•.i.!·..••.(.~.~~.!~.·..t·.;.',.;.~.f.•.r.!.l.'.I.:.f.:.•.:f(M>.;.·•.•'.:.3.•:.••.~l•..:.·•..:;,.·•..~IF.·~.,.;.•~.~.•:..l•.:..~.'i.;.•.,r.;~.,.:,.•.'ilf)~fbt~;.!I C' )r:~i~i~;
sheet 5J b(IM.-'t'·~· (f;( l~""'--iv{L-(_ - I "~'-:W \~b

PR 10KS PENN MINE

KS PENN MINE

Sample Comments: field data: use attached data

GRAS

Sample Comments: field data: use attached data sheet

GRAS

P92464-10

ClientID:

P82464-11

ClientID:

236189
236190·
236191

RawH20
Rjj,{tH20'<
~~#i§ .. )

~~t=~~••·•·••·····•.·.•·····
P -12KS PENN MINEGRAS

Sample Comments: field data: use attached data

236188 PLSTL ALKALINITY: C03; ALKALINITY: HC03; ALKALINITY:

NUTR
pLSTL

~I•••.••c••·.Tp•.•.••AL•.•.•.•. ·.: .•. R9·.:··.•·.:·.i.·.•.;.aARP.~.•··.Bp.·.••.•.•••.t..·.;-.•••••~.~.··'.CQ•.·..·.$.o·.~.•·.~.••••·.U.•.·7•.i.••.•·.:L·.•·.•;....~.·.•·..•.~..·.•·.••~.j[~r~~~~Ta...·:..•·...·.•..•.•·.r.~;fs:!!:;:.;.
~ n; ~ ."<;: :;::'::;>::;:;';:;:::;:;:;:;:;;:;';:::\. . . -- _.. -. ::::::::::-'>.::-,:';<~>':::::} ::.?;.. ':

PLSTM ;~6~~~~AAi$~#j\I{;i;!Ff$~B~i~:li~~~~i.tU~~gJ

sheet 5;.)(3 f/lit4.C'-<£J WeLL - ND .s/tWlptt~
------------------:-----------_. ._--- ----------------------

P92464-12

ClientID:



- - - - - - - - ,- .. -'- - - - - .. - -
Prelog or
Login No.; P82464

Project Title
Penn Mine Environmental Restoration
Account or Project: B785-9802-1

East Bay Municipal Utility District
Laboratory Services Chain of Custody Record

Client PM: EILEEN FANELLI
Tel No.; 287-1661
Lab PM: SUS~ B. BERG

Page 4 of 5

Sampled by:
Rcvd;

Sample Date:

OAN 6/f4:H­
7/~C/D<:-

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container 10
Barcode Tests Required

Date
Preservative Initials pH

236192P82464-13 GRAB WS PENN MINE LF-l--- RawH20
RawH20.'

R:awHZO . 236193
R~"H26C 236194

~~:~~@)V 236195

PLSTL ALKALINITY: C03;ALKALINITY: lIC03; ALKALINITY :
TOTAL; HA:iiONESS.: ToTALiros : GRAVIMETRIC; TSS

=~. ~~i~~tK~~~~~j~~tii~~~~~Iii~~ik~~k20Q.~ •..
PLSTL ~d>:9fipK290ij·» ..,'•.. ··, , , ,... '•. , ,

~399tC.~B~$:inilNB$tpAi~;·.~~e~bfN;+.slJ.ipkiT· ..'.

?/7.s{<.;c

~ 7~~
ClientID: Sample Comments: field data: use attached data sheet

Sample Comments: field data; use attached data sheet

P82464-14

ClientID:

GRAB WS PENN MINE RawH20 236196
R~"H20< .,,' ','
R.~~ji2Ci/ •..., 236197

il.~wH26> 236198
R~~~~6) 236199
i~~H~~>i.

PLSTL ALKALINITY; C03;ALKALINITY: HC03;ALKALINITY:

=l1iilil,'_Btlf\'
P82464-15 GRAB WS PENN MINE LF-3----. RawH20 236200

~~~H2(} '.

~!::iBn i~:i~~
il.iWaio) 236203
~~ih.~\.,•.

ClientID: Sample Comments: field data; use attached data sheet

PLSTL ALKALINITY; C03; ALKALINITY: HC03; ALKALINITY:

=1:I&t!I!!!i~~~~;J
2362"04RawH20

~a'wH2(j:) :~t.\:};:

~~:~i~\ i~:i~~ .
~ZZ~~d:>} 236207

LF-4WS PENN MINEGRABP82464-16

ClientID: Sample Comments: field data: use attached data sheet



- - - - - - - - - - - - - - - - - .. -
East Bay Municipal Utility District

Laborator/ Services Chain of Custody Record Page 5 of 5

ClientID: 'Sample Comments: blind field rep

Prelog or
Login No.1 P82464

La!l sample
No. TypeTime Site

P82464-,-7 QCFR MISC

Project Title
Penn Mine Environmental Restoration
Account or Project: 8785-9801-1

t.oeator

MISC

FI<-I

sample
Matrix

Client PM: EILEEN FANELLi:
Tel No.1 287-1661

Lab PM: SUSAN B. BERG

Container ID
Barcode Tests Required

--_.--_._----------..::-
sampled by:~ IS/ReI/-

Rcvd:
Sample Date: 7 l,Q ;';'C)

Date
Preservative Initials pH

Total containers received: 68

Signature Print Name Time Date

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received by

Type Codesl CF01/CF02/CF03,CFV,COMP,CT01,CT02,CT03
CT04/CTOS,CT06,CT07,CT08,CTV,GRAB

.. rf)\~
:::'\~d/~



I
I
I
I
I

EBMUD Laboratory
Analytical Report

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division
Phone (510) 287·1432 Fax (510) 465-5462
Analytical Results Report

Report generated on: Aug 08 2000. 08:39 pm
Tum-around-time (min to max): 21 to 21 calendar days
Sample(s) received by the lab on: Jul 202000, 01 :40 pm
Login #: L83211
LSR #: B785-oo08-3 .
Project Title: Penn Mine Restoration:Groundwater Wells

I
I
I

Please route this report to:

Lab PM: SUSAN B. BERG Client PM: EILEEN FANELLI Lab Manager: WILLIAM M. ELLGAS

I
I

This is an electronic tranpmittal of a Laboratory Analytical Report

Legend to the Report Qualifier Flags:

I
I
I
I
I

... Duplicate value outside of control l1mi ts.

+ - Positive

- • Negative

< • Less than

> .. Greater than

A .. Absent

B II Analyte detected in method blank

C .. GC/MS confirmation

CG .. Confluent growth

o • Surrogate spike outside of control limits

E • Estimated value, concentration outside

calibration range

PAIL· Fail

H • Analyzed past hold timf:>

1. .. Dual COlUIm quantitation difference> 40' RPD

J • Estimated value, quantitation does not JDGet

SOP cri teria

LA • Lost analyst's

M • Duplicate injection precision not met

r•• .,gpik~ recovery outside of control limits

HEX; • Negative

P • Present

PASS· Pass

ros • Posi tive
o • Data qualified by the Data Review Cornnittee

R • Spike out of calibration range.

S • Method of standard additions used

SP CI Spreader

.T • Diesel/Gasoline pattern 1s atypical

TNTC • Too Numerous to Coun t

U • AnBlyte not detected

W • Post-digestion spike tHGA) outside control

liaiits
X • Presumptive evidence of a co:q:K)W1d

- • Approximately

I
I
I
I

THIS REPORT1MYOM YBE REPI'/OOOCED IN ITS ENTIRETY. RESULTS CONTAINED IN THIS REPORTARE REFLECnVE (}NL YOF THE ITEMS
REQUESTED TO BEANAL'fZED AND REPORTED. UNUSED PORnONS OF SAMPlE WILL BE DISCARDED WITHIN THIRTY DAYS OFRECEIPT UNLESS
OTHER ARRANGEMENTS ARE MADE BY THE CUENT.



EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465~5462

Analytical Results Report

I
I

Ju1 19 2000, 08:00am
Jul 20 2000. 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COIIIIIentS:

B785-0008-3
L83211-1
WS PENN MINE
PRGW-1

Penn Mine Restoration:Groundwater Wells
Inlltantaneous Grab
Top of Hinckley Run I

I
MethOd Reference
Parameter

Matrix',', ,Tag"i:~'~~te::h'PrepD.i'te Analysis' Date, """"~RWl' ID
Dilution Qualifier Result ,Units md1va1ue Text

,Worknum i,. I

I

I
I

I
'20~,;nn;,00/,' ,:.' 20-JUL-00' ,;':~.:;;;.i;'~R82402

9.4 mg/L 0.15
61 mg/L 0.15

1;,"21Sfui.~!"O< ",::ii-'JUL~OO
83 mg/L 5.0

::~!2~.c.'~O:yJn;"OO::: "", ",.20'"JUL,-'OO
5,5 pH units

21 deg C
320 umboslem

17 NTU

""',' "RaWH20: '
1.0
1.0
1.0
1.0

1.0

',';,'\ , .. R<iwH20, "
10.
10.

'';~'3~Em~:(~~j:::~::.·,RliWH20~;{~(i~f;!E~~~~~~JW19i>;r~"':'P,\3·21,.i'Jl#;-;ooSE~~jj'2~9A:?-:';E'~;:,',ji.jG1~4';§·;ii~,?·i~~'S7·
1.0 160 mg/L 2.0

, ',:NONIL

':"~:(:i8)~j20B

ALKALINITY: TOTAL AS CAC03

\E,~A,jOO.,(j ,
CHLORIDE
SULFATE

PH

TEMPERATURE

CONDUCTIVITY
TURBIDITY

:,,;;l'sM(i~l~~40C.:. :::...',
TOTAL DISSOLVED SOLIDS

:;,:f'iJiil3x.iIil12~:4oCi, '
HARDNESS: TOTAL

. "'RliWB20::'!:':)::-:;j::,I':;;;;I;l~/i:~2):;;'Jtn;;ZOO;"; .:> '. 2i':JUL-'00"X;:~~1<':~J.iiii493'; ', .
1.0 10 mg/L 6.0 I

I
" '24-JUL';;liO·,::.~'W~!825;i:6'

mglL 0,100

·RaWH20';.'~'E:?l~!:!:~~~:~f~~jt2~'f~-60:.:'. '24'::JUL.:06·:::(~~~ilir82~~6.
, u' '0.10 mg/L 0.10

,4tilWH20:C;;:.;'''':':; :r:';:"'fJ:; ,,;:~~:¥i@;1oo
1.00 83.0

1.0

""'<':SH(18) 4500o.C02 '0
ALKALINITY: BICARBONATE

,"',,'iSHli8)4500':'C020
ALKALINITY: CARBONATE

. >·~O:'SH(~iir2540D
TOTAL SUSPENDED SOLIDS

tEPA: 200:; 7-- .. '"

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM

COBALT
CHROHIUM
COPPER
IRON
POTASSIUM

MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM

NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM

THALLIUM

V1INlIDIUM
ZINC

'..RaWH:~O·.~,~i,~-5'~~i~.··:~:::':L~";.~~~~~~~~~·~~~.OO;
1.10 U 15.4
1.10 B 138
1.10 U 4.40
1.10 50.8
1.10 161
1.10 U 0.880
1.10 B 20,700
1.10 11.2
1.10 ' 9.72
1.10 U :1.32
1.10 ' 13$
1.10 1,030
1.10 1,290
1.10 17,100
1.10 1.340
1.10 U 4.40
1.10 B 14,200
1.10 B 15.3
1.10 ~.18

1.10 U 6.60
1.10 U 26.4
1.10 18,500
1.10 B 233
1.10 U 24.2

1.10. U 1.76
1.10 2.520

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

, ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

, ug/L

ug/L
ug/L
ug/L

ug/L
ug/L

15.4
19.8
4.40
4.40
0.880
0.880
19.8
1.54
1.32
1.32
4.40
24.2
24.2
2.20
0.880
4.40
24.2
4.40
6.60
6.60
26.4
28.6
0.330
24.2

1.76
8.80

I
I
I
I
I
I

BATCH PREFDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 1 I
I



Jul 19 2000. 08:00am
Jul 20 2000. 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

Method· Re~e.t€fucA~,,
Parameter

B785-0008-3
L83211-l
WS PENN MINE
PRGW-l

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Top of Hinckley Run

,,'Matrix Tag" Batch PrepDate,' "Analysis Date
Dilution Qualifier Result Units mdlvalue

RunID
Text

'Wor!cnum

I
I
I

I
I
I
I
I
I
I

~Ar.~91~1;j~ij?it;#R!;, '\,' '
ARSENIC
ALUMINUM
SILVER
BORON
BARIllM
BERYLLIUM
CALCIllM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIllM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

EPA,,2:Q'Q:;ri';;tIL~'
LEAD

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04,
1.04

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

,RawH20
1.0

u

u

B

u

B

u

u

U

2r~M!>:~?'; '. ,.·,02":AUG~00" ""'Rli2852::'
7.28 ug/L 7.28

'24.6 ug/L 6.24
3.12 ug/L 3.12

53.0 ug/L 3.12
166 ug/L 0.312

0.0511 ug/L 0.0208
20.800 ug/L 19.8

9.84 ug/L 0.728
11.5 ug/L 1.04

0.728 ug/L 0.728
110 ug/L 3.12
432 ug/L 7.28

1.320 ug/L 16.6
16.700 ug/L 2.08
1.530 ug/L 0.312

3.12 ug/L 3.12
13.800 ug/L 13.5

16.7 ug/L 2.08
9.97 ug/L 5.20

12.9 ug/L 7.28
30.1 ug/L 18.7

18.500 ug/L 9.36
235 ug/L 0.312
12.5 ug/L 12.5
1.28 ug/L 0.936

2.340 ug/L 2.08

2l-JtiL;6b;;~~;i 25-JUi.-OO" . )t826?i:
0.30 ug/L 0.30

WG73,779

'WG73526

I
I
I

BATCH PRBPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Jul 19 2000. 09:30am
Jul 20 2000. 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L832ll-2
WS PENN MINE

PRGW-3

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone 15101 287-1432 Fax (5101 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Inutantaneous Grab
Hinckley Run. near Mine Shaft #3 and #4

I
I
I
I

Met.hDa,Reference .'.
Parameter

, . .'",;~~,·"xatiix

Dilution
Tai{""'1lat9h~,i?repDate

Qualifier Result
Analysiil Date'

Units mdlvalue
RunID

Text
'Workriuin

, . 'RawH20' ,~. "1' •. ~ '~B"';:1~~21"'~:7o(j ..•..
10. 9.4

;,~;;;;:}NoNE'C'··::;'j:::'!;L"J.i .

PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

':::::iEP~ '300.0
CHLORIDE

.-.-.'.; ;,.'>'>;C;~WH20
1.0
1.0
1.0
1.0

. .... :·;:~~~.:;;'3?~;~,q~~-(),O- .~­
2.3

22
1,200

13

20;;'JUL:.'OO.
pH units
deg C
umbos I em
NTU

2i"Jrii;"',oo .';
mg/L 0.15

,.R82448

R8248il. WG7.3359

I
I
I'
I
I

""...H.

--.'''' .. ,.~~~

WG73359

"WG73474'

, WG73422

20"JOL"'00\,:' ",R82402;
mg/L 1.5

i':ja~f.~}if~'qb(f,\". ,.;"21+.Jl#;'-"Oo.;"~~;> 'il.82547:
900 mg/L 6.0

:j:::~;;':::ilii:~~!·iJuL:.'iio:.···· ·'~l~il:t#i.o.(j·..•.
18 mg/L '12.

;,~;~~)'aj;i~-,o~1;~·,";:;'2~?Jut;<;:oli.,
U 5.0 mg/L 5.0

... f;·,"·;,5j}~~1:~~t90,;:>:; ,2(.JIlj;::'II~~J~;:; ,',~24!i4" .:'.
320 mg/L 2.0

100

.,._ ~~~'''~:~:''.;:L·''~~~-'"t.~~~~:,;Ra~Q "';.~'~;~'

1.0

.. ,'

'i1'S:;i~A 390,0
SULFATE

;0~~(f8'1;~~20B,; ,
ALKALINITY: TOTAL AS

"2:~i:(i~,liil\.23'~~C';,
HARDNESS: TOTAL

ii\i\~~S,M:liilI2,540i:i "'"
TOTAL SUSPENDED SOLIDS

',~;'if3;i';r~:!;I:8l2540C;; ,
TOTAL DISSOLVED SOLIDS

::i;:?-!SSH:(18) 4500~C02'D",.., ..",~'~;:,;<:::.{'r';;:~',',,"'..·'·,.. "RawH20
ALKALINITY: BICARBONATE , 1 . 00

;':;,Ll~~~r;~!.9'J(iL"oo\ '\,·,,24"JUL.iiil.~";' .. .R.825f6.
U 0.100 mg/L 0.100

I

I

I

I

I

I
I

WG73484

.WG73484,

.WG73891

2~.,;JriL:;OOL-"".';)t82516;- .
mg/L 0.10

::i,~q.i~~HjyL";OO·':. .·j08~AUG.-·oOf\;i;·';~R83il29.
U 15.4 ug/L 15 ..4
B 27.100 ug/L 19.8
U 4.40 ug/L 4.40

103 ug/L 4.40
25.4 ug/L 0.880

0.880 ug/L 0.880
69 •.300 ug/L 19.8

24.2 ug/L 1.54
57.5 ug/L 1.32
~.31 ug/L 1.32

435 ug/L 4.40
40.700 ug/L 24.2
5.970 ug/L 24.2

39.500 ug/L 2.20
1.500 ug/L 0.880

4.40 ug/L 4.40
7.630 ug/L 24.2

71.5 ug/L. 4.40
81.7 ug/L 6.60
6.60 ug/L 6.60

39.8 ug/L 26.4
31.700 ug/L 28.6

377 ug/L 0.330
24.2 ug/L 24.2

U
B

U
B
B

U

B
U

,.;~ .::,,2~~J'sJiJL-:OO .,'.
U 0.101.0

1.10
1.10 .
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

1.10
1.10

?::};:{.sH.li814500-C02 'D
ALKALINITY: CARBONATE

,~~Fi~iPA'200 ~7·.·
ARSENIC
ALUKINUK
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROKIUK

COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON

STRONTIUM
THALLIUM

,BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 3 I
I



Jul 19 2000, 09:30am
Ju1 20 2000, 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator,

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-2
WS PENN MINE
PRGW-3

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Hinckley Run, near Mine Shaft #3 and #4

.,,,:);Mat%:,ix 'Tag "Batch PrePDate' ',AnalysiSoate Run ID,
Dilution' Qualifier . R~suit Units" mdlvalue Text

21:.Jini.::OO':':':: "-\~',j(j~"AOG";OO ;'R8285Z;:'c,'~Ch~!;;~>.ilJK:73779
'7.28 "Ug;i:; ""'7~28

27,000 ug/L 6.24
3.12 ug/L 3.12

103 ug/L 3.12
7.78 ug/L 0.312
0.626 ug/L 0.0208

67.100 ugfL 19.8
22.6 ug/L 0.728
56.6 ug/L 1.04
1.10 ug/L 0.728

428 ug/L 3.12
24.200 ug/L 7.28
5,390 ugfL 16.6

36.800 ug/L 2.08
1,460 ugfL 0.312

3.12 ug/L 3.12
7.920 ug/L 13.5

70.6 ugfL 2.08
22.0 ug/L 5.20
11.0 ug/L 7.28
30.8 ug/L 18.7

30.600 ugfL 9.36
370 ug/L 0.312
12.5 ugfL 12.5
35.5 ug/L 0.936

4.510 ugfL 2.08

I
I
I
I
I
I
I

lIethodReferend!,
Parameter

VANADIUH
ZINC

'EPA 200':7i;iIr.TER
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM

COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUH
THALLIUM
VANADIUH
ZINC

1.10
1.10

";~0iili@§··
1.04
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04 "
1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

U

U

B

B

u

U

5.22
4,640

uglL
ug/L

1. 76
8.80

I
I
I
I
I

,> ,EPA,:iOI>'.9ipILTER
LEAD 1.0

, ·", •. "':;21;51:Jj;+O~;~:25-;JiJL..;00
1.9 ugfL 0.30

R82621, - ,WG73526

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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EAS'1' BAY ImNIcn>AL urn.rrr DISTlUCT
Laboratory services Division

P.baDe (510) 287-1432 Fax (510) 465-5462
ADa1ytica1 Results RePort

6 ", '.- '
" ',''''~ \..­
'1 " ..

I
I

Pem1 Kine Restorstion:Groundwater wells
Field Replicate Grab
1tiscE!llaneous ~le - See ~le COIIIIIIeIlt Field for Detail

Jul 19 2000, 06:06pm
Ju1 20 2000. 01,4Opm
undocumented blind field rep as per B Nag1e/Alisto.
is 3.00 as per Alisto. pH on field coc is 5.48

Project Number: B785-0008-3
~le Id: L83211-3

Site: USC
Locator: USC

Client m,
Collect Date,
Receive Date:

~le COIIIIIIentS: corrected on 7/25/00 by ab. pH for elk calc

I
I

KetJiod :·:Refweacif',··
Parameter I

EP.A;.f~~~.·,;:4 .
CHLORIDE
StJLFATE

:'·~~:~~, .. ,~·:~};;~;.:i:~~;~~~~~¥.<.;.;i~;~i!~lIO····"'.:,"~'{!~:./'l1IG!l3• .'<'i!L .
100 83. mg/L . 1.5
100 1.500 mg/L 1.5 I

.•. ".F ;'::~<{'~'<'i>::,':":; y[~~J:i.1~'tf;ft~>c.~~W .. ' ·.~~:'''!;~;~'i~.'~.7t·;:'k;{:·":.:i.~~
1.0 1.200 mg/L 2.0

;"'.'....i'~ .•, •. "<. , •.,.,...-. >.:.;';,~~#:,;,"i":~l~~oi)' ::' H. ·';~~4,i_.,jt."":~lit .. ;:·.
1.0 5.0 mg/L 5.0

I
I
I

I
I

I

I

I

I
I

";',I,;t;" .•:('':-~~!i~~;~{''''o,;,~~'1iQ.: ...,.,::'.;.,,·~r._.ilt9~ ... :'.~~ii\~~~.
11 15.4 ug/L 15.4
B 350 ug/L 19.8
11' 4.40 uglL '4.40

59.4 ug/L 4.40
29.3 ug/L 0.880

11 0.880 ug/L 0.880
B 283.000 ug/L ~9.8.

215 ug/L 1.54
79.2 ug/L 1.32
3.04 ug/L 1.32

50.4 ug/L 4.40
'4.820 ug/L 24.2

10.300 ug/L 24.2
122,000 ug/L 2.20

3.440 ug/L 0.880
11 4:40 ug/L 4.40
B 96.4~1) ug/L 24.2
B 144 ug/L 4.40

17.6 'ug/li 6.60
26.4 ug/L 6.60
75.0 ug/L 26.4

39.600 ug/L 28.6
B 938 ug/L 0.330
11 24.2 ug/L 24.2

'2.56 Uli/L 1.76
75.700 ug/L 8.80

~::~~~~2ir:
1.10 '.
1.10
1.10
1.10
1.10
1.10.
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

"~~o.:

:i~~~;i~~~"'·f:r~~~14~J~~~~~Q~;t~r:<z~.~~i91~·~~@__~~fl~0]
1.00 r 11 0.100 mg/L 0.100

::£'fJ7~iiiifrZ6.:",,·;"iF?Jt~~.k~~.t.~.t~~:<··:::;~~~~~~A$~~1:;
1.0 11 0.10 mg/L 0.10

·····.:~;;;:;:}~O';z·:··~,.?"··~.,i::i":.:~:~~M~;:c:r;;~1»'·[::;;<.L·~'t,:Fj¥~·.f{··J1iQ7.~,~",~g;;·:::~:;;:;:;;
1.0 2.300 mg/L 6.0

·~.'~~f2;¥t:;;;E~~~"·tJ?t~~~(1I:~~::'];~*};~~~;:~~:'~;~~
0.50 6.0 mg/L 3.0

.... ;,.

_._."'_"0 .

,::~.:~~~:~: .. "

ALKALINI'l'Y: CARBONATE

·:~?:,.t1i!f~~:D: ~:
ALKALINI'l'Y: BICARBONATE

,. ,'~~'8)2~~:;;r.. ·
ALKALINI'l'Y, 'l'OTAL AS CAC03

"t~~j~qti?:;,·,
'l'OTAL DISSOLVED SOLIDS

·f:i~_~'t}·{? ..~>«.
ARSENIC
ALtIHINlJK
SILVER
BORON
BARIUJI
BERYLLItJH
CALCItDl
CAIlIIItJH
COBALT
CBROKIUJ(

COPPER

IRON
POTASSItDl
JlAGNESItDl
MANGANESE
HOLYBDENmI
SODItDl
NICXEL
LJW)

AN'1'IKONY
SELENItDl
SILICON
S'l'RON'1'IlJ.I
THALLItDl

VANADItDl
ZINC

'SJ((mi~
HARDNESS: 'l'O'l'AL

,:;",~~~~r~~f":Y:
'l'O'l'AL SUSPENDED SOLIDS

BA'l'CR PllEPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 5 I
I
I



Ju1 19 2000, 06:06pm
Jul 20 2000. 01:40pm
undocmmented blind field rep as per B Nagle/Alisto. corrected on 7/25/00 by ab. pH for alk calc
is 3.00 as per Alisto. pH on field coc is 5.48

I

I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-3
MISC
MISC

EAST BAY MUNICIPAL UTILITY DISTRICT
LaboratorY Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restorat1on:Groundwater Wells
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

1.04 U 7.28 ug/L 7.28
1.04 354 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 '62.7 ug/L 3.12
1.04 28.8 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 250.000 ug/L 19.8
1.04 193 ug/L 0.728
1.04 71.6 ug/L 1.04
1.04 U 0.728 ug/L 0.728
1.04 46.9 ug/L 3.12
1.04 1,370 ug/L 7.28
1.04 9.180 ug/L 16.6
1.04 B 104,.000 ug/L 2.08
1.04 3.260 ug/L 0.312
1.04 U 3.12 ug/L 3.12
1.04 " 103.000 ug/lo 13.5
1.04 108 ug/L 2.08
1.04 39.2 ug/L 5.20
1.04 U 7.28 ug/L 7.28
1.04, 71.4 ug/L 18.7
1.04 37.500 ug/L 9.36
1.04 992 ug/L 0.312
1.04 U 12.5 ug/L 12.5
L04 3.73 ug/L 0.936
1.04 66.400 ug/L 2.08

I
I
I
I
I
I
I
I
I
I
I
I

Method Reference
Parameter

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM

CALCIUM

CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM

MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

·;'~PA200.9: 'FILTER
LEAD

Mattix 'Tag ,Batch PrepDate
Dilution 'Qualifier ,. 'Result

':;l!llwH2p';','~:V~;irt;i';;~::;gci2:~~;:~~li~~00
0.50

Analysis ,Dat;e'1.;ii:"ii,'Run. 10
Units md1value' Text

25~JUL£6Q~~~~ii~82621'
ugllo 0.30

, wormuin;

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Ju1 19 2000, 06:01pm
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B7B5-000B-3
LB3211-4
WS PENN MINE

PRGW-6

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 2B7-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Above east side slope of Mine Run

I
I
I
I

Method Refererice
Par1Uneter

":Miitrix ': otag Batch PrepDate '" 'Ani'-~y:iiis Date
Di1;.tion QUalifier Result Units md1va1ue

Run:i:D.
Text I

20-JUL-00 ";;';{;f2'O;""JuL-00,,,RB2402":,'
B6 mg/L 1.5

1,400 mg/L 1.5

I
I

',-:'RB2448"",k~'2.o-:JUL~Oci
pH units
deg C
umbos/em
NTU

,20·CJUL-:00,
3.0

24
2,400

3.7

1.0
1.0
1.0
1.0

,,"R,awHiif'
100
100

PH

TEMPERATURE

CONDUCTIVITY
TURBIDITY

EPA: 300,,0
CHLORIDE
SULFATE

"2i,~.ltJL-;09.,~:,(:,'i¥~~~l~Ji:i.i.-::()f ... -' ~82 ~9(.','{~;Y:};r:~'1~lt~~;;g:'T, ' '
1,200 mg/L 2.0

,21:"JUL-OO,,'~E·;;:Pifi;~';bll,•. ;': eR8254J, .~;~>;; :,:WG'7~~'2,"
2,300 mg/L 6.0 I

I
R82514 ,.,':·,;j;i;~~~fiL..;oo'"'

mg/L 5.0
,21";JuL'::Oci '

5.0U
"';:~WH~(),"--';'~:,"':

1.0

i'···., ~.~.-~~~~~:.~~:Ii~?~~w~~9-~~
1.0

SH(lBi2~40~~~..gi&,::~:":(f:,,"
HARONESS: TOTAL

SM(iB)23201i':;;J~<:;:
ALKALINITY: TOTAL AS CAC03

SMj18) 254ilc\1~§;:~:
TOTAL, DISSOLVED SOLIDS

,": ,-:'(:';,: }< ;;,.i!Ra~ici,o.:?>;::iC;, .,,:
1.0 U

24-JUL-OO:.;;;;W~~~'JULC.OO '" ""R8~!?i6:;L"~'t:ki~~:(,,~t3~Mi;"
0.10 mg/L 0.10 I

I.,~~~.rot!.iOO
mg/L 0.100

24-JuL-OO
0.100

21-JUL':OO:;,~:w.~!h.JUi.,,:bo ")'!';iuI2493;""
7.5 mg/L 3.0

U

,\,:;~w'B.~(f'"

0.50

:"":~:';'"Ra~!li~~:":" '
1.00 '

SM (lB) 450PJ;~:~P;;j:~
ALKALINITY: CARBONATE

SH (,ili )450cif¢Q~~D,"!:"~
ALKALINITY: BICARBONATE

,SM(iB)2540D;£\f::£:,-{
TOTAL SUSPENDED SOLIDS

EPA 20ciA:\;:;~'i;~.!W"(:"
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CAOMlUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGN8SIUM
MANGANESE
MOLYlIDENUM
SODIUM
NIC1Q!L
LEAD
ANTnlONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

"" """RilwH20 ",
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

U
B
U

U
B

U
B
B

B

U

U

25-JUL-00
15.4

325
4.40

56.8
27.5
0.880

298,000
, 227

B2.4
1.64

50.8
2,970
B,420

124,000
3,520

4.40
92,000

151
11.4
16.4
71.9

40,300
88B
24.2
1. 76

80,400

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

, ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

, ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

15.4
19.B
4.40
4.40
0.8BO
0.8BO
19.B
1. 54
1.32
1.32
4.40
24.2
24.2
2.20
0.880
4.40
24.2
4.40
6.60
6.60
26.4
28'.6
0.330
24.2
1. 76
B.80

RB3029

I
I
I
I
I
I

BATCH PREPOATE as initial elate of sample preparation
ANALYSIS DATE as date of analysis
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I



Ju1 19 2000, 06:01pm
Jul 20 2000. 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-4
WS PENN KINE
PRGW-6

EAST 8l'.Y MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) ·287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Above east side slope of Mine Run

I
Meth~d;Reference
Parameter

.. ,;;,:.",~tg!,:,(~ •••.. .Matrix Tag, .,?B4~c~.d~_e~te: ,:Analys1s Date·,; ". RunID
Dilution Qualifier Result Units mdlvalue Text

Worknum·

.":{;;~.f.+:JtiL~O();c"•.- '·2s',,'JtiL~~06'~"?':.,· 1i'82621
0.60 ug/L 0.30

U

U

·WG73526 ".'

.WG73.779 ;~;'R82852j

B

B

u

u

...•.. Uji~~~~()O';;:~;:"',·;.()2..,Ai:JG:!()O' ••
U 7.28 ug/L 7.28

395 ug/L 6.24
3.58 ug/L 3.12

63.6 ug/L 3.12
29.9 ug/L 0.312

0.0368 ug/L 0.0208
.253.000 ug/L 19.8

197 ug/L 0.728
73.0 ug/L 1.04

0.728 ug/L 0.728
55.0 ug/L 3.12

1.120 ug/L 7.28
9,490 ug/L 16.6

107,000 ug/L 2.08
3,330 ug/L 0.312

3.12 ug/L 3.12
106,000 ug/L 13.5

109 ug/L 2.08
39.5 ug/L 5.20
7.28 ug/L 7.28

68.6 ug/L 18.1
38,200 ug/L 9.36
1.030 ug/L 0.312

12.5 ug/L 12.5
2.75 ug/L 0.936

67,100 ug/L 2.08

"'-·'·"·'R8.wH20 .
1.0

·":;·;~-\};~~~~::~/1.~~r(~!2~;~~./:::>:/~wH20 :
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04

''''!i·H~PA.2()(L9i FILTER
LEAD

;:;,:I;;:~PA2QO;7., FILTER
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROKIUM
COPPER
IRON

POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I

I

I

I

I

I
I

I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
Page 8

I



EAST BAY MllNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I

Jul 19 2000. 04:40pm
Jul 20 2000. 01:40pm

field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

8785-0008-3
L83211-5
WS PENN MINE
PRGW-7

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Above west side slope of Mine Run I

I
Method Reference:'-"
Parameter

"Miitrix:St'\',i'~Ii',;·Ba'tch'prepDate. ' "ArialYsis Date
Dilution Qualifier Result Units md1value

RUnID
Text

.' "=", I

:' :20':\Ji:JL~00~;(~'.:::.i21:'Jfu.,-,00 .', '<it82488
3,300 mg/L 1.5 I

I
, >R8244,8>.,;I"~'~::JUL';(jO

pH units
deg C
umhos/em
NTU

100

RawH20",~~lli'~;·:''-'/:.';';;. '2li-i:~-oi)
1.0 5.5
1.0 20
1.0 4.300
1.0 6.2

. -;

PH
TEMPERATURE
CONDUCTIVITY
TURBIDITY

EPA 300.0
SULFATE

I

I
I

R8240f

, "RB2S14"-'
"'., ,-._" ,"

.20:::JUL-'.OQ·>,.)20,.;.fui,":00 ,"'
30 mg/L 0.15

RaWH2.o: ~Sil¥~~;.;-;~",;('t, ·,,~1'i::J!JL;;()O!3-:;; 'iJ~i!¥~::O"o.~
51 mg/L 5.01.0

10.

RaWH20':~;;;:,;~~1~;:S'!";';;'c,C;'~21::'Jin):OO;c~Hr·'"\~!~:;o0;", ""R82493.
0.50· 8.0 mg/L 3.0

RaWB2q;;;~;1lJ:r.~"1f~;,t"';·,,-~~~:~;J1JL2QO\;':';";~~;,.f,~1?J.OL~O,O;::~:. 'llil~49~,
1.0 '3.400 mg/L 2.0

~
,RaWH2d';;~~~~~~;.);;)"~::":.::f~';·.~'~J~ob';:?;;;:,,~j!('~~i~>:00 "")\R8~S~;o~ " ;:".

1.0 5,100 mg/L 6.0

EPA 300;0'"
CHLORIDE

. ','SM'(18)2320S}i. ,':
ALKALINITY: TOTAL AS CAC03

SMC18'r2340C "C',:
HARDNESS: TOTAL

SM(18)2540C "
TOTAL DISSOLVED SOLIDS

SM1l8) 254j)D:,' i

TOTAL SUSPENDED SOLIDS

RawH20'-:'Y"J'1ill."~~i;,,:· '24~JoL~OO=",: ..,';~~4~~00
1.00 5L.0 mg/L 0.100

RawH20: )4~JuL':.oo'~'. "B:'24~-;nm.,,00"
1.0 U 0.10 mg/L 0.10

I

I

I
I

I

I
I

R82516,

R82S16

R83029
15.4
19.8
4.40
4.40
0.880
0.880
19.8
1.54
1.32
1.32
4.40
24.2
24.2
2.20
0.880
4.40
24.2
4.40
6.60
6.60
26.4

28.6
0.330
24.2

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

2s-,.nn.-lio,1,:; ','OI'l':'AUG-06,
15.4

404
7.52

208
15.8

0.880
442,000

48.0
317

3.15
1,370

430
3.210

680,000
11,400

4.40
44,800

91.6
25.5
30.2
96.5

18,000
3,290

61. 9

U

B

U
B

B

U
B
B

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10,
1.10
1.10
1.10

1.10
1.10
1.10

SM1l8)45jlO:'cq2 ri­
ALKALINITY: CARBONATE

cSM(18)'4S00-C02,I1 .cc

ALKALINITY: SICARBONATE

EPA '200,7,.·'
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT.
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD

ANTIMONY
SELENIUM

SILICON
STRONTIUM
THALLIUM

BATCH PREPDATE as initial date of sample prl!paration
ANALYSIS DATE as date of analysis

Page 9 I
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Jul 19 2000, 04:40pm
Jul 20 2000, 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample COII1lIIeIltS:

B785-0008-3
L8321l-5
WS PENN MINE
PRGW~7

EAST.BAY MUNICIPAL UTILITY DISTRICT
1 Laboratory Services Division

Ph~ne (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Above west side slope of Mine Run

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Method Reference Matri.JC ,~:~~,~:;,.~g I3at ,ch PrepDate ,~,,_ADa..1Y'siS,Illite' Run 10 "'wq~§ium' '
Parameter Dilution QUalifier Result Units mdlvalue Text

VANADIUM 1.10 6.07 ug/L 1. 76
ZINC 1.10 32,000 ug/L 8.80

EPA 200'~J~,'FILTER '.,' ,', ~~2q3'n~:~:~:--:" :.. " 2lC.JUIPOO :;.~::r; , :02;:AOG~00: R82852 'wt;7"j779
ARSENIC 1.04 U 7.28 ug/L 7.28
ALUMINUM 1.04 252 ug/L 6.24
SILVER 1.04 8.45 ug/L 3.12
BORON 1.04 230 ug/L 3.12
BARIUM 1. 04 15.9 ug/L 0.312
BERYLLIUM 1.04 U 0.0208 ug/L 0.0208
CALCIUM 1. 04 371.000 ug/L 19.8
CADMIUM 1.04 41.3 ug/L 0.728
COBALT 1. 04 276 ug/L 1.04
CHROMIUM 1. 04 1.33 ug/L 0.728
COPPER 1.04 1,530 ug/L 3.12
IRON 1.04 U 7.28 ug/L 7.28
POTASSIUM 1.04, 2.980 ug/L 16.6
MAGNESIUM 1.04 B 378,000 ug/L 2.08
MANGANESE 1. 04 10.900 ug/L 0.312
MOLYBDENUM 1.04 U 3.12 ug/L 3.12
SODIUM 1.04 54,200 ug/L 13.5
NICKEL 1.04 66.7 ug/L 2.08
LEAD 1.04 53.7 ug/L 5.20
ANTIMONY 1.04 U 7.28 ug/L 7.28
SELENIUM 1.04 56.0 ug/L 18.7
SILICON 1.04 16,900 ug/L 9.36
STRONTIUM 1. 04 3,920 ug/L 0.312
THALLIUM 1.04 U 12.5 ug/L 12.5
VANADIUM 1. 04 7.51 ug/L 0.936
ZINC 1.04 27,100 ug/L 2.08

,BP~2!!.o.;;~iirjL.rER:" RaWH26}:'~rfi:{0, ,
"

21 ~,.iuIifOl!~;:;;.,k;:;"i4S;JiJL~00 R82621 '(;~1~$26
LEAD 1.0 1.2 ug/L 0.30

BATCH PRBPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Jul 19 2000, 02:30pm
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L832ll-6
WS PENN MINE
PRGW-9

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Pax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Downgradient of Mine/Hinck1ey Run confluence-slag pile base of former
Mine Run Dam

I
I
I
I

Hethoo Ref$rence".·
Parameter

. '., )":~'~~;~'Ml1tr£x' . Tag
Dilution Qualifier

Bii'tChPrePDa,te.',Analysis Date
Result Units mdlvalue

RunID .:.. '.

Text
'WorknWn I

2p,,-jtiJ;,,00' ;~;":'_21;,;fuy,-"OO
2,600 mg/L 1.5

PH

TEMPERATURE
CONDUCTIVITY
TURBIDITY

EPA30liiO·
SULFATE

..::j:~;~~~~.~~(j'
1.0
1.0
1.0
1.0

.~~:~2·~]2:;r·:Ra~H2"(t :.,',1
100

:20~~'OO

4,7.
22

3,700
4,6

'.:iO'-'JuL-' 0 0

pH units
deg C
umhos/em
NTU

WG13395.

WG73359

I
I

I

I
I

'WG73359:2O":.;:m..:00
mg/L 0.15

t~i'S~~;gO:;,:~;;;,~;,:.21";~':'00.
3.0 mg/L 3.0

:.20 i ¥c:00 .
58

·::;:,;;fj';:·!2i~1it.il;c:oo;Y:;i]:i.,,:f,;I2~,,"o:i'CiL.,;:0() .
29 mg/L 5.0

·.<;::,,:;;;;.~;,:i:~~:r"t:.@i5.o0,·:::':';':'''~ii~:OO
2,600 mg/L 2.0

. /~e.m:~-i!;;;~~~.~·:~·::l_.~.: ,-
0.50

1.0

·:~:jf!B£1~~4~~7.Mw~~~:.'..~'.,.'~~;"
1.0

~

'. ;';::f:~7:!;j'~':;JiaWB2:6:Fi.;"'i~.'\::i::2,.l~;:;}:iJ¥'J¢"·<l0':> ..21'-J:OL-OO
1.0 4,100 mg/L 6.0

: EPA: 3'0(1.:0" ,
CHLORIDE

·'SM:(·i812$40C:;C" ..
TOTAL DISSOLVED SOLIDS

:;SM(18)2,5400' .'
TOTAL SUSPENDED SOLIDS

. -,,":SH(1~i:232liB' . "
ALKALINITY: TOTAL AS CAC03

'S!!' (18)23AQ¢"
HARDNESS: TOTAL

I

I

I
I

I
I

I

··WG7348.4,.,

24"-Jtri..-oo
mg/L 0.10

(24SJUi.400 .,.. ,-''',c' ,,24"-Jtii~00,
29.0 mg/L 0.100.

,'. ,.~., ;2.'::~';;6'9:
U 0.10

;~.:'.~ -.~' '~<:~. ':;-0~'::::'
25-~::'-cio "'~:'" .08"-AtiG~00'

U 15.4 ug/L 15.4
B 226 ug/L 19.8
U 4.40 ug/L 4.40

3,600 ug/L 4.40
16.8· ug/L 0.880

U 0.880 ug/L 0.880
B 389,000 ug/L 19.8

1,300 ug/L 1.54
162 ug/L 1.32

3.18 ug/L 1.32
1,200 'ug/L' 4.40

623 ug/L 24.2
4,100 ug/L 24.2

456,000 ug/L 2.20
12,700 ug/L 0.880

U 4.40 ug/L 4.40
B 124,000 ug/L 24.2
B 122 ug/L 4.40

22.4 ug/L 6.6U
32.1 ug/L 6.60
89.2 ug/L 26.4

20,200 ug/L 28.6

B 1.140 ug/L 0.330
50.1 ug/L 24.2

"~~:ttRaWH.20... "
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

1.10
1.10

"·,~~';g~!.~'1:~:~;,t1i29~
1.0

,:SH(181450(i:;e<;l2 D
ALKALINITY: CARBONATE

,SH(18j45QO~02D
ALKALINITY: BICARBONATE

"'EPA"j 0l:f0'1i.':~?:'c:;
ARSENIC
!U.UMlNUM
SILVER
BORON
BARIUM

BERYLLIUM

CALCIUM

::ADMIUM
:OBALT
:HROMIUM
:OPPER
(RON
?OTASSIUM

iAGNESIUM

iANGANESE

mLYBDENUM
,ODIUM

nCKEL
:'EAD

\NTIHONY
iELENIUM

>ILICON
;TRONTIUM
:'HALLIUM

BATCH PREPDATE as initial date of sample pr~paration
ANALYSIS DATE as date of analysis
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Jul 19 2000. 02:30pm
Jul 20 2000. 01:40pm
field data: use attached data sheet

I
1--
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-6
WS PENN MINE
PRGW-9

EAST BAY MUNICIPAL UTILITY DISTRICT
LAboratory Services Division

Phone (510) 287-1432 Fax (5101 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Downgradient of Mine/Hinck1ey Run confluence-slag pile base of former
Mine Run Dam

"Mat,rix' ""Tag _:iBatchPrepDate",,<{'~~yiJisnate, Run. W",
Dilution Qualifier Result units md1va1ue TextI

I
I
I
I
I
I

Method Refer~~ftJ!b;~",
Parameter,

VANADIUM
ZINC

EPA 200 ;;hW'i.~TER"
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM

MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

1.10
1.10

",-;,::::Ra"ft.i6
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04 "
1.04
1.04
1.04,
1.04
1.04
1.04
1.04
1.04
1.04
1.04
,1.04
1.04
1.04

u

B

u

B

u

4.73
59.600

7.28
143

6.91
3.890

17.5
0.106

352.000
1.160

147
2.45

1.140
7.28

3.080
297.000
12.500

3.12
142.000

89.5
53.7

9.20
81.9

19.200
1. 310

35.9
6.89

51.600

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L'
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.76
8.80

7.28
6.24
3.12
3.12
0.312
0.0208
19.8
0.728
1.04
0.728
3.12
7.28
16.6
2.08
0.312
3.12
13.5
2.08
5.20
7.28
18.7
9.36
0.312
12.5
0.936
2.08

,R8285~;;:

'-Worknum,

I
I
I
I
I

LEAD
"'L §;":',;fRaWH20'"" ",'

l.0
21-JUL";00 ':::';fitiP;f2S;;,JUL';Oo.

0.50 ug/L 0.30

I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I

Jul 20 2000, 10:36am
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L832ll-7
WS PENN MINE
LF-1

PmUl Mine Restoration:Groundwater Wells
Inlltantaneous Grab
Uuldfill Well .1 I

I
Method Refei~q~~

Parameter
MAtrix":" ':""'i'a9'" - 'aai:cli~epDa~e:!:~;Y;AiiaiYSis Date Run 10

Dilution Qualifier Result Units mdlvalue Text
:worlOium I

I
I

I

,-', ..";2i~Ji:fr.?99·~lf(~r;·',;'21~Jl#.:,O~·";
310 mg/L 5.0

':'2°~i!l~1~1.:a;;~~;:m-"oo
21 deg C

710 umbos/em
12 NTU

, ',20;JUL~!,§;~:;;::t> 20'"'.:fuL~00; ~ .: :;R~:24'i>2; ", ''':c.iwt;733,59
43 mg/L 0.15
3.6 mg/L 0.059

27 mg/L 0.15

1.0
1.0
1.0
1.0

1.0

. ",;-,:ilawH26:~,·
10.
10.
10.

NONE:;
PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

EPA j 0.0 :,O~:.­

CHLORIDE
NITRATE AS N
SULFATE

SM (i8}~~-:iW '"
ALKALINITY: TOTAL AS CAC03

;JIi;;wii2O-:.\:;'}'~'~X':';;-:-:';,~i~~q~4"'lBt':~~~;:O<!: o;,,·:.~ii.!l~~!?>!:;;;i;':f:;~~>~7~~22, .
1. 450 mg/L 6.0

>Raiolli~br'-:::"7:':~-:";:'"";~~]::;';J'ji:I~[0"l!lF~':21'~"o6~,', :/"'<Rli~~9~~;"~',·2.·:~?t~.'W'
1.0 300 mg/L 2.0

SM(ili)~3~·9.c·r

HARDNESS: TOTAL

SM (18t~~~:Qc:r"" '
TOTAL DISSOLVED SOLIDS

SM(llii~5'4!50':< '
TOTAL SUSPENDED SOLIDS

SM (18 )'4.@'O.:::C02 :0
ALKALINITY: BICARBONATE

$MC181l5;oli=e02 D
ALKALINITY: CARBONATE

. "\-.":' .

: X,

""?;:,,,,:~. ,lllnffl26:'" . " ,-'
0.50

,,;: ",:":RawB20'>,",. 0'

1.00

(:- : ".":: ;~RB1Iffli6Y~'~"':::,·"
1.0

"2i~~~~~~:';."~f-"Jnt~9ii::~'.': ""~R82~~j;;;;.i~:;;\,;:;'tlG73·4~1
3.0 mg/L 3.0

, .;\24.-..rm.:£Q:!G~..?:~.~:.2~:JOt..q~r'·' ;1lB~~!~/;~:~=i;..\<~3'484 '
310 mg/L 0.100

24~'?OO:¥i;K,:i;':-'24:;;JiJLiOli:'\'<>'~';Rii25f6'.,".'
0.40 mg/L 0.10

I
I
I

EPA20ri:flti:!i' "
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM

BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM

THALLIUM
VANADIUM

", '~;"II~i:>/,\>".,;
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

1.10
1.10

U

B
U

U
B
U

B
B

B

U

.,25:;;~~O:Qi?~,.:;.P~.fi\uG;li.l)."" •..~;,:,'R~~0:i!,~.,:;",,"i:~;~;y~7~8?!,
15.4 ug/L 15.4
36.8 ug/L 19.8

4.40 ug/L 4.40
253 ug/L 4.40
109 ug/L 0.880

0.880 ug/L 0.880
46,300 ug/L 19.8

1.54 ug/L 1.54
, 2.40 ug/L 1. 32
2.44 ug/L 1.32

10.4 ug/L 4.40
73.1 . ug/L 24.2

6,280 ug/L 24.2
52,000 ug/L 2.20

8.14 ug/L 0.880
4.94 ug/L 4.40

56,700 ug/L 24.2
24.1 ug/L 4.40
10.1 ug/L 6.60
13.5 ug/L 6.60
39.2 ug/L 26.4

14,300 ug/L 28.6
1,660 ug/L 0.330

24.2 ug/L 24.2
6.29 ug/L 1.76

I
I
I
I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 13 I
I



Jul 20 2000, 10:36am
Jul 20 2000, 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
S~le Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

S~le Comments:

B785-0008-3
L83211-7
WS PENN MINE
LF-1

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater wells
Instantaneous Grab
Landfill Well .1

WG73846

WG73526

Worknum." "

03-AUG:'00 ,"'.":::" :R8296.f'
ug/L 0.020

.ic'TI~lIJijl;:'oO .
0.020

',' .);i~A¥.~:':iio;:i ',,:\c2,~,:"-.:ivL~00:~(. ~,~;'~R8:i62.j:'",:E~ ::':.
0.30 ug/L 0.30

U

U

Ta\l,~t!=lt;P,iepDate Analysis DateRurim
Qualifier Result 'Units md1va1ue Text

1.10 40.1 ug/L 8.80

'~':",:~~O "-~~~~:i&~~j~~'99;." ,02'-AUG!,PO::~\: ~'!!t!l~8~~\.~: .:>.~:;.
"

WG73779
.04 U 7.28 ug/L 7.28

1.04 43.0 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 263 ug/L 3.12
1.04 118 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 41,100 uglL 19.8
1.04 U 0.728 ug/L 0.728
1.04 1.22 ug/L 1. 04
1.04 U 0.728 ug/L 0.728
1.04 6.55 ug/L 3.12
1.04 U 7.28 ug/L 7.28
1.04 6,380 ug/L 16.6
1.04 B 47,300 ug/L 2.08
1.04 4.24 ug/L 0.312
1.04 3.86 ug/L '3.12
1.04 61,100 ug/L 13.5
1.04 21.9 ug/L 2.08
1.04 20.8 ug/L 5.20
1.04 15.9 ug/L 7.28
1.04 25.2 ug/L 18.7
1.04 13,700 ug/L 9.36
1.04 1,820 ug/L 0.312
1.04 U 12.5 ug/L 12.5
1.04 5.45 ug/L 0.936
1.04 24.0 ug/L 2.08

~ ~.>",,: ":, e, , .. Matrix
Dilution

Mel:l.i~i'nieferElIlCe ""
Parameter

')~*~~}~-~fP~~:~t. ~iI~T$'.', : ·;t(i;.~ j·,~.~~;j~i~~&~1i~~·~§:~f~:~~.~>;~;'~wH20·
LEAD 1.0

ZINC

,,\'P·~i~)Q.b~~j:i;LT!m" ·,;::{i~;;'i;::i,~~~Lt:::.';>::~{;
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE

MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

;,~.rn.P~·i:245';2:FILTER

MERCURYI

I
I

I
I
I
I
I

I
I
I
I
I BATCH PREPDATE as initial date of s~le preparation

ANALYSIS DATE as date of analysis

I
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Jul 20 2000, 09:35am
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Convnents:

B785-0008-3
L83211-8
WS PENN MINE
LF-2

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Pelm Mine Restoration:Groundwater Wells
Inutantaneous Grab
Lmldfill Well 12

I
I
I
I

Method Reference
Parameter

'Matrix
Dilution

--TagrIiSBiitchPrepDate' ":'AliaiyS1~Date "
Qualifier Result Units mdlvalue

Run 10"
Text

Worknuii I

'f:2;"iEii!:£~;j,:'~i';:~"iio" 'y21~-j()0

260 mg/L 5.0

I
I

I
_..:20c:JOii1oo",: r:J":YR~U02
mg/L 0.15
mg/L 0.059
mg/L 0.15

:_2O.,.JUL"-O°"
14
2.5

28

~20:;'~00;:~"_',:'49:~~:00,>;':R82'44IL:, '
6.7, pH units

22 deg C
540 umhos/cm

7.6 NTU

RawH20'
1.0
1.0
1.0
1.0

RawH20
10.
10.
10.

RawH20
1.0

,~. .
PH
TEMPERATURE

CONDUCTIVITY
TURBIDITY

,'sH(11i)2320B
ALKALINITY: TOTAL AS CAC03

'EPA 300.0
CHLORIDE
NITRATE AS N
SULFATE

I
I

I
I
I

I
I

I

I
,:.,R82493.,

15,4
19.8
4.40
4.40
0.880
0.880
19.8
1.54
1.32
1.32
4.40
24.2
24.2
2.20
0.880
4.40
24.2
4.40
6.60
6.60
26.4
28.6
0.330
24.2
1. 76

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

,ug/L'
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

15.4
156

4.40
29.9
45.0

0.880
81,300

1.54
1.37
1.32
4.92

244
1,030

32,300
4.30
4.40

17,900
10.7
7.05
7.05

36.2
18,400

194
24.2
4.01

U
B
U

U
B
U

U

U
B
B

B
U

.';;ill~1l:~: 2{;;,;:rfu.-"O()·,:_:C.3·",-\!~4"@£:?,~().,;';;,;':::j'~82!;~6 ',' ;
260 mg/L 0.100

':'0\f.},;:~}'_ ',24'"Ji:n;"OO'.2" C-_1(t2J~@I;;oci' -'>""a82516 .
0.10 mg/L 0,10

'RawH20 "-:~£~ill1t;f;it~:';·;~~~J¢;i{~~52·ii!:{',\:;~E!@'~P~t_'5):'ji82s4'7',-,,';. ;.i.W$7i~~;'~~~
1.0 380 mg/L 6.0

RawH20, i 'r i~.it'il;;i,:;~~Ef:;2ic,~;,;'ti,~-?~(;.,t;':-&21'.;.i:j'Ut.':';OOX;:~,~;;;:::,R_a'~49'{''-;::: 'triCi7)'~7_~:r~~;
1.0 290 mg/L 2.0

..~. Rawii20
0.50

,RawH20 ':' '
1. 00

RawH20-
1.0

RawH20,
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
L10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

'SMIJ:8)2540D" '
TOTAL SUSPENDED SOLIDS

,,;: 'SH(18)4500~C02D' '
ALKALINITY: BICARBONATE

';~<;S~1f1~1,2!\4¢' " '"
TOTAL DISSOLVED SOLIDS

'siI'(t8) 4500~C02'D
ALKALINITY: CARBONATE

sHtili)23~OC

HARDNESS: TOTAL

::.;,~ ,EPA 200,7",
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
l.EAD

I\NTIMONY
SELENIUM
SILICON
STRONTIUM
l'HALLIUM
JANADIUM

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis

Page 15 I
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Jul 20 2000. 09:35am
Ju1 20 2000. 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-8
WS PENN MINE
LF-2

EAST· BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone 1510\ 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Landfill Well #2

" Mat~ix,Tag .--:.Batch·"PrepDate
Dilution Quallf'ier .. ..... Result

WorknumRun 10
Text

.AnalY:8"is,: Date,;.·~~:·

Units mdlvalue

24.0 ug/L 8.80

"~\2:h,;:roLc:0() .:0:i"1\UG'::OO/:;JfiBJ,",:·,R82852
U 7.28 ug/L 7.28

55.2 ug/L 6.24
U 3.12 ug/L 3.12

29.9 ug/L 3.12
47.6 ug/L 0.312

U 0.0208 ug/L 0.0208
72,700 ug/L 19.8

U 0.728 ug/L 0.728
U 1.04 ug/L 1. 04
U 0.728 ug/L 0.728
U 3.12 ug/L 3.12
U 7.28 ug/L 7.28

1,110 ug/L 16.6
B 29.800 ug/L 2.08

1. 83 ug/L 0.312
U 3.12 ug/L 3.12

19,000 ug/L 13.5
2.89 ug/L 2.08

18.1 ug/L 5.20
U 7.28 ug/L 7.28

39.9 ug/L 18.7
17,600 ug/L 9.36

208 ug/L 0.312
U 12.5 ug/L 12.5

4.64 ug/L 0.936
11.8 ug/L 2.08

1.10

;:-f:'::;t1'~J;€r>":,:C::;O. >:RawJqO
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
i.04
1.04'
1.04
1.04
1.04

~ei;hodReference

Parameter

ZINC

'i. <'EPA2IYO;J,FILTER.
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

I
I

I

I

I
I
I

"o.-,,; ..i;>< :;21~JUL-liO
U 0.020

'WG73846,

25';;JUL":6.o.;~~E;~:;; ;R82621
ug/L 0.30

03-AUq:"oiiUi:'('2J::'R82961
ug/L 0.020

:i:f2~':"JUL'::00
0.30U

.:Ra:WH20..
1.0

1.0

;·.··'EPA .. 20,0 ',9: FILTER
LEAD

EPA 245.2: FILTER
MERCURY

I
I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
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EAST BAY HllNICIPAL 'UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

I
I

Jul 20 2000, 07:00am
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-9
WS PENN MINE
LF-3

Penn Mine Restoration:Grounciwater Wells
Inutantaneous Grab
Landfill Well i3 I

I
Method Reference
Parameter

~_l:-r'.·'; " ."Matilx' ~"'!\::'Tag:';":aatch:PrepDiite
Dilution QUalifier" . . Res;;lt

i\naiYsis'l?at~:','. ''-
Units mdlvalue

Run'''ID
Text I

RiiWH26·:_;t~t~;·zi.-!i;:t\L~;~,i...-gtiL~~o; -.2i"'.:it¢-;9~g~~yJ;;; "R82S14
1.0 160 mg/L 5.0

PH
TEMPERATURE
CONDUCTIVITY
TURBIDITY

'EPA 300.0
CHLORIDE
NITRATE AS N
SULFATE

sKU:8) 2320B! ··;;jJ.k"iL.. _
ALKALINITY: TOTAL AS CAC03

. . ;,Ra.;oa~q::·~:41:\~\i';~·'"·:·''' ·.;2():;;~00:
1.0 7.1
1.0 19
1.0 760
1.0 16

,... ; ·'RaiiiHiO:-':.~.~~:l(;":;:~o:,;;I:' "::20~~;-60
10. 11
10. 6.5
10. 160

.~O..:J¢,.il@.~;:~'t::.:i~ll~4;48
pH units
deg C
umhos/CIII
NTU

20"'~:"!>I?l':i::.:··:iUi240,i
mg/L 0.15
mg/L 0.059
mg/L 0.15

.WG~j359 ..

I
I
I

"'_ .";R8WH2Cf~~F;~~~~;:·~·i..:~:~:~:~::;·-~~·:"21:':~·~OO
0.50 4.0

I
I21,.JitT;;¥§Q;jE5~':':C',··R.82493.

mg/L 3.0

i~;:fs@~~~~{i~f;~S.?~~7Y:'·:·::;:'.'.;:::;:~?~4i2':
mg/L 6.0

..,RaWH.2(F::wl;'\'"-;·C'c<:'·:7;G!::·l[~E.wt~01):",...2f~-p-6]i~'?2~~~,~~4'
, 280 mg/L 2.01.0

1.0
.:L~.'< ~'.".,", .!btwH2()::,::~:.~.~".::-·:~{;![::: ,.·~i~5fJL~O!l

460
...,.',.;",..... .:-.

:SM(18)2340C
HARDNESS: TOTAL

. 'SM(18).2S40C
TOTAL DISSOLVED SOLIDS

SM(18)2540D
TOTAL SUSPENDED SOLIDS

.SM (18) 4500-C02 D 'i~t~:::.!~1,';:,:
ALKALINITY: BICARBONATE

. ; ':."SM (18 ) 4500":C02 D
ALKALINITY: CARBONATE

",~~it~1f"iL1;;t"::'{:::;;:';:~4-=JUL"'00 .
1.00 160

<··t-· .....RawB20:f'~~{E;?~:~r:~~)21~?;:f~··~~'-2.4-:JoL':_OO

1.0 0.20

24-Jii'~:AQ~f~!':~')';::R82S16
mg/L 0.100

.2'4'-'~~li~,~f,'~::;':iC;R82516 "
mg/L 0.10 I

.... 'EPA .200. 7

ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM

VANADIUM

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

U

B

U

U
B
U

u

U
B
B

B
U

15.4
147

4.40
108
17.2

0.880
55,700

1.54
·1.87
1.95
4.40

204
3,650

42,700
18.1

4.40
43,500

'5.11
10.3

3.99
39.2

11,900
1,070

24.2
4.22

. Oil"'AUg"FQI!~;;tt·:"R~j029 .
ug/L 15.4
ug/L 19.8
ug/L 4.40
ug/L 4.40
ug/L 0.880
ug/L 0.880
ug/L 19.8
ug/L 1. 54
ug/L 1.32
ug/L 1.32
ug/L 4.40

. ug/L 24.2
ug/L 24.2
ug/L 2.20
ug/L 0.880
ug/L 4.40
ug/L 24.2
ug/L 4.40
ug/L 6.60
ug/L 6.60
ug/L 26.4
ug/L 28.6
ug/L 0.330
ug/L 24.2
ug/L 1. 76

I
I
I
I
I
I

BATCH PREPDATE as initial date of sample prl!paration
ANALYSIS DATE as date of analysis
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Jul 20 2000, 07:00am
Ju1 20 2000, 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site'
Locator:

Client 10:

Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L83211-9
WS PENN MINE
LF-3

El'.ST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration,Groundwater Wells
Instantaneous Grab
Landfill Well .3

Batch PrepDate c" ·AiIll.l'~,i~ Date
Result units mdlvalueI

Method Reference ,~;,?;~:.;

Parameter

ZINC

'Hatrix:';'·, Tag
Dilution Qualifier

1.10 231 ug/L 8.80

'Run ID
Text

:WorJcnum··.

I
I
I
I
I
I

'EPA.'20.0;'7: :p'ir,;@];:~:~·..
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

.'.':! :··5~~~@fL

1.04
1. 04
1.04
1. 04
1.04
1.04
1. 04
1.04
1.04
1. 04
1.04
1.04
1.04
1.04 '.
1.04
1.04
1.04
1.04
1.04
1.04
1. 04
1.04
1.04
1. 04
1.04
1.04

u

u

u

u

u
u

B

u

u

u

21-JUL-DO
7.28

71.6
3.12

112
17.2

0.0208
49.200

0.728
1.11
0.728
3.12

11.3
7,960

38,000
2.07
3.12

46.000
5.27

19.6
7.28

25.2
11,100
1.160

12.5
4.34

19.6

::;,::JAo:.~~",oil.,.,~;: ,?"~2852.y,.
ug/L 7.28
ug/L 6.24
ug/L 3.12
ug/L 3.12
ug/L 0.312
ug/L 0.0208
ug/L 19.8
ug/L 0.728
ug/L 1. 04
ug/L 0.728
ug/L 3.12
ug/L 7.28
ug/L 16.6
ug/L 2.08
ug/L 0.312
ug/L 3.12
ug/L 13.5
ug/L 2.08
ug/L 5.20
ug/L 7.28
uglL 18.7
ug/L 9.36
ug/L 0.312
ug/L 12.5
ug/L 0.936
ug/L 2.08

:,::;Q~~tm:o(j . c" R82~61' ,,'f •• •• ,'WG7:{846
ug/L 0.020

·,iA::~~};@£.,"!lO.,
ug/L ,0.30

21-JUL-OO
0.30

. 21-JUL-OO
0.020u

u

1.0

.. :,; ,:,~::;,:~ ..~~92.;J,::-r;; :~'":",
1.0LEAD

EPA 245 .2:P'Ii}f~:J,jff·
MERCURY

I
I
I
I
I
I BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis

I
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Jul 20 2000, ll:15am
Jul 20 2000, 01:40pm
field data: use attached data sheet

Project Number:
Sample Id:

Site:
Locator:

Client 10:
Collect Date:
Receive Date:

Sample Comments:

B785-0008-3
L832ll-l0
WS PENN MINE
LF-4

EAST BAY "MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Landfill Well #4

I
I
I
I

Method ReferenCe':: ,
Parameter

, , Miltri*: Tag Batch prepDat'e".l,:'iimalYsis Date
Dilution Qualifier Result Units mdlvalue

Runm,
Text

'Workninn I

I
I
I

R82448,2il",JUL-OOa;~::;··~0~JUL-'00
6.$ pH units

20 deg C
860 umbos/em

7.1 NTU

, 21-:'JUL:':6o£2~~;;;~::4j.::'Jtrt;-OO ,
420 mg/L 5.0

, 20-.nn;-'OO'" ':>~2<i-.fuL-00

32 mg/L 0.15
1.4 mg/L 0.059

16 mg/L 0.15

!lilwH20,';"

1.0
1.0
1.0
1.0

10.
10.
10.

1.0

PH

TEMPERATURE
CONDUCTIVITY
TURBIDITY

EPA 300:'OX;;Ji,':'i'
CHLORIDE
NITRATE AS N
SULFATE

SM(18t2~~Oj:i;2':,:

ALKALINITY: TOTAL AS CAC03

I
I

I
21':.ri:iL~0·lt\2~E:~~FJt1t"OiL >":, ::~:R82~'94;:':;'~~~: .,.,:.'WG7:3'47"6,

200 mg/L 2.0

24-JUL;:OP:iItL~~'i::;24:;Jin.-'OO,' ;, ;R82516:::," : ,;·~::WG73484
420 mg/L 0.100

24-'JUL:,oO';?'fi:4;;:;';';'24':JUL"'OO' ' c;7', R82SiG:,:" ':: ',,,'wG73484
0.30 mg/L 0.10

'21-'\iUL,",oo,5;~.:~i~:Z;~2i"".:itIJ,;.00
14 mg/L 3.0

,:ii~O(j;~~2f.,:.jtiL;;00
540 mg/L 6.0

:ilawH20'
0.50

1.0

1.00

1.0

'.:'F.~,~.". ''',filaWH20'
1.0

SMClili2.5~~~;:;:::·

TOTAL DISSOLVED SOLIDS

SM(18)4~(jP!99.2:::D
ALKALINITY: BICARBONATE

SM (18 );45lfQ~~1ii'\D"
ALKALINITY: CARBONATE

SM(1812I~.Q~::'; "
HARDNESS: TOTAL

SM(i812?19i?1~Z'
TOTAL SUSPENDED SOLIDS

EPA200?ft~~i;t> "
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM'
SILICON
STRONTIUM
THALLIUM
VANADIUM

.}<;:':>R~~jl2C)<.:<
1.10
1.10
1.10
1.10
1.10
1.1C1
l.lD
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
l.10

U
B
U

U

B
u

U
B
B
U

B
U

15.4
200

4.40
499
37.3

0.880
35,500

1.54
1.45
'6.08
5.94

790
6,490

32,400
25.3

4.40
128,000

14.9
6.60
8.27

37.6
14.200
1.770

24.2
3.80

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

15.4
19.8
4.40
4.40
0.880
0.880
19.8
1.54
1.32
1.32
4.40
24.2
24.2
2.20
0.880
4.40
24.2
4.40
6.60
6.00
26.4
28.6
0.330
24.2
1. 76

I
I
I
I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Jul 20 2000. 11:15am
Jul 20 2000. 01:40pm
field data: use attached data sheet

I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

Sample COlI'aIlents:

B785-0008-3
L83211-10
WS PENN MINE
LF-4

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Instantaneous Grab
Landfill Well i4

,::-:.i;::,:~1~tii,X< .....Ta.g,,·;;~M,t~;Pi.epoai:Ei;;.;'Analysis Date' .··.Run .. II):~:;~/;l.''.,.'
Dilution Qualifier Result Units md1va1ue TextI

Method Reference
Parameter

ZINC 1.10 11.1 ug/L 8,80

,WDrknUlll

I
I
I
I
I
I

"''',SPA;,2,QO{'!:''FII.';1'ER
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE
MOLYBDENUM
SODIUM
NICKEL
LE!'D
ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINC

,':'\i~~:~~~~Q>,: ,,,;:;;t!;:~:;f;YJ:::0(~1.\-';:ti:i.iE!l.!fr,i:;~; ~:'02"AtJG'-,OO ""
1.04 U' 7.28 ug/L 7.28
1.04 35.8 ug/L 6.24
1.04 U 3.12 ug/L 3.12
1.04 521 ug/L 3.12
1.04 41.0 ug/L 0.312
1.04 U 0.0208 ug/L 0.0208
1.04 31.700 ug/L 19.8
1.04 U 0.728 ug/L 0.728
1.04 U 1.04 ug/L 1.04
1.04 U 0.728 ug/L 0.728
1.04 U 3.12 ug/L 3.12
1.04 12.6 ug/L 7.28
1.04 10.400 ug/L 16.6
1.04 B 30,000 ug/L 2.08
1.04 14.5 ug/L 0.312
1.04 U 3.12 ug/L 3.12
1.04 138.000 uglL 13.5
1.04, 3.35 uglL 2.08
1.04 12.3 uglL 5.20
1.04 12.3 ug/L 7.28
1.04 22.4 uglL 18.7
1.04 13.300 ug/L 9.36
1.04 1.920 ug/L 0.312
1.04 U 12.5 uglL 12.5
1.04 3.54 ug/L 0.936
1.04' 7.74 uglL 2.08

.... , ,,';'.

I
I
I
I
I

.. ",:EPA':2ijO;9,'i>Iiirn
LEAD

,'.,,'BPA,',2,45::'2iFILTER· '
MERCURY

~;~i1:t\[~RawH29 :'•
1.0

:,,:~Hs!'E'i'~ifJuid)(l'<' •. ','25"'-JOL-00
U 0.30 ug/L 0.30

,:.~g;';;;:~;t2.1~OOJ~;(~;:t'.03"AUG'-OO
U 0.020 ug/L 0.020

., ~'.

I
I
I

BATCH PREPDATB as initial date of sample preparation
ANALYSIS DATE as date of analysis
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Project Number:
Sample Id,

Site:
Locator,

Client ID,
Collect Date,
Receive Date,

Sample Comments:

B785-0008-3
L83211-11
MISC
MISC

Jul 20 2000, 11,20am
Ju1 20 2000, 01:40pm
blind field rep

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Per~ Mine Restoration , Groundwater Wells
Field Replicate Grab
Miacellaneous Sample - See Sample Comment Field for Detail

I
I
I
I

MethOd,Re£erenc~
., . .

Parameter
_'r'~i:~~" :::Hat:rIx:'/'Tag~:;i3iitcli"P.r~o.ate:-":-i'iA1iai}isisDate Run)jj)}:

Dilution Qualifier Result Units mdlvalue Text I
~~I'A4po:0 :.~"

CHLORIDE
SULFATE

<}r~ie;~ft~>~:·~H.2_~ ."
10.
10.

t," ,~,~;1:;{1;,'f2~~~OJi~,~::i!~~,,~~p~JUL~OO ':, :R8'2A[2~ii;,;C~;::,:;'WG73359
32 mg/L 0.15
16 mg/L 0.15

",,:..:.' -_.

I
. ;'::·~i1~~~~~~5;· ::_!~WH26~'~~ ,.p.~~~~:!-' }~. ~:~~;~~.:~~~;~~~_~_!.~~q~~Q\ '~~·~-~';~'~f~:~~~·~.~O ",

1.0 200 mg/L 2.0

SK'(l8) 2~i6B,
ALKALINITY: TOTAL AS CAC03

,:SM(1812340t.:; ,r',
HARDNESS: TOTAL

- £~~~~\~~~f:" :'.~~~20; "';~.' ." :>
1.0

,t1if}2~;:i~J,QO'i;~'i(' ,,:~l-'Jtn.~OO
420 mg/L 5.0

I

: ::';,'X'~~1!,~i;:~~B2:O·~·P:; .'f':!i~:'6~~;~l~r;;~~~6,o;i~~2~~i~{24;:;,riJt..OO.' , >itilf~r~.~~;;:?3U~73484.;:·:~'::::::'f<;:
1. 00 ~ 419 mg/L' 0.100 no ph field data - used pH om

L83211-10 as this apPears to be b nd
rep

".,;0Z1jlJ~~;~~~H.2~-~;J~'i;Yj"i:~~£.~~n~~1,~~~'®d~;il'/G5i~~1tr.ror.;,:>00...,,:'i:~,if.~iD~:i~Jr~;;:i,:·w.Q.7i431.
0.50 36 mg/L 3.0

I
I

I
I
I
I
I

I
I

om

';_."

...~'.. '

"Rii~g!j~;;:;'~;'>~,WG73484:
no ph field data - used pH

L83211-10 to determine value

,!i':·\;!;,;.;;2tf~,i'O:Q;~~;~j;;~21il~,;bO'

540 mg/L 6.0

. ··q}i;·;5}1;~~,I~~~1:(f6:~:(\~·:.~:;;,~4-'ofuL';:00
0.27 mg/L 0.10

~:'~JlW~~~K~~~<,Ra~2P':;.
1.0

"?;~~~-\ij2:RawH20'"
1.0 .

,.;' ..·~~~~t!i~wIg()~~( )~~;,':;'?;~1:~;~~)~O~i.5rcr@'{!l~'1i;Y~:t;}\:;D8::-AUG-OO .', ~8.~~~;;"'· (",;';', ' \«';73891
1.10 U' 15.4 ug/L 15.4
1.10 B 1,670 ug/L 19.8
1.10 19.3 ug/L 4.40
1.10 496 ug/L 4.40
1.10 42.3 ug/L 0.880
1.10 U 0.880 ug/L 0.880
1.10 B 36,700 ug/L 19.8
1.10 U 1.54 ug/L 1.54
1.10 2.26 ug/L 1.32
1.10 13.0 ug/L 1.32
1.10 7.23 ug/L 4.40
1.10 2,310 ug/L 24.2
1.10 6,740 ug/L 24.2
1.10 34,800 ug/L 2.20
1.10 64.4 ug/L 0.880
1.10 U 4.40 ,ug/L' 4.40
1.10 B 128,000 ug/L 24.2
1.10 B 9.79 ,ug/L 4.40
1.10 U 6.60 ug/L 6.60
1.10 11.9 ug/L 6.60
1.10 52.4 ug/L 26.4
1.10 17,900 ug/L 28.6
1.10 B 1,780 ug/L 0.330
1.10 U 24.2 ug/L 24.2
1.10 10.5 ug/L 1.76
1.10 36.2 ug/L 8.80

'~, '~-(18j2540C '
TOTAL DISSOLVED SOLIDS

';::~SliI~~j~'s4~D:'i
TOTAL SUSPENDED SOLIDS

,~:~S!f(.i'8.f4500~C02:I)'
ALKALINITY: BICARBONATE

.,1$M(18) 4500:CQ2 .'D
ALKALINITY, CARBONATE

;':gPA)2Q(j',7
ARSENIC
ALUMINUM
SILVER
BORON
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM
MANGANESE

MOLYBDENUM
SODIUM
tUCKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM
VANADIUM
ZINc

BATCH PREPDATE as initial date of sample preparation

ANALYSIS DATE as date of analysis I
Page 21
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I
I
I
I

Project Number:
Sample Id:

Site:
Locator:

Client ID:
Collect Date:
Receive Date:

S~le C01lUIIents:

B785-0008-3
L83211-11
MISC
MISC

Jul 20 2000, 11:20am
Jul 20 2000. 01:40pm

blind field rep

EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Analytical Results Report

Penn Mine Restoration:Groundwater Wells
Field Replicate Grab
Miscellaneous Sample - See Sample Comment Field for Detail

WG73526

·Workntim

- . WG731'7~ •..•.

RWU:D
Text

.,:··21~.;m;~OO; .,:,.' '25'-JUL-00
0.30 ug/L 0.30

B

U

:":":·.'21jJti!i~OO;.;(' ;.·;02-AUG-00<R82852
U 7.28 ug/L 7.28

. 36.4 ug/L 6.24
3.12 ug/L 3.12

523 ug/L 3.12
44.8 ug/L 0.312
0.0208 ug/L 0.0208

32,600 ug/L 19.8
0.728 ug/L 0.728
1.04 ug/L 1.04
0.728 ug/L 0.728
3.12 ug/L 3.12
7.28 ug/L 7.28

7,050 ug/L 16.6
30,900 ug/L 2.08

19.1 ug/L 0.312
3.12 ug/L 3.12

139.000 ug/L 13.5
3.1S ug/L 2.08

15.9 ug/L 5.20
7.97 ug/L 7.28

31.5 ug/L 18.7
13,200 ug/L 9.36
1.920 ug/L 0.312

12.5 ug/L 12.5
4.23 ug/L 0.936
6.34 ug/L 2.08

U

u

U

U
U

U

U

U

U

Tag . Blitch' ~epoate • AMlysis Date
Qualifier Result Units mdlvalue

~"Katrix

Dilution

1.0

'. ,,,:,,:t.~,t~.,· ...·.• <il.awH20
1.04
1. 04
1.04
1.04
1.04
1.04
1.04
1. 04
1.04
1. 04
1.04
1.04
1.04
1.04
1.04'

1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1. 04
1.04

~thOd Refeienc~
Parameter

.·e<BPJI. 200;9 : FILTER
LEAD

·?;EPA200.i7.: ..FILTER
ARSENIC
ALUKINUK
SILVER
BORON
BARIUM
BERYLLIUM

CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
POTASSIUM
MAGNESIUM

MANGANESE

MOLYBDENUM
SODIUK
NICKEL
LEAD

ANTIMONY
SELENIUM
SILICON
STRONTIUM
THALLIUM

VANADIUM
ZINC

I

I
I

I
I
I

I
I

I
I
I
I
I

BATCH PREPDATE as initial date of sample preparation
ANALYSIS DATE as date of analysis
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

Report generated on: Aug 08 2000. 08:39 pm

I
I

Method Reference
Parameter

.' samP..;.tag.·
QUal Blank units

1latc~f4mate'
QUal Dup

RPO

AnalYl;Jisoa.te .~., RunID
QUal MS QUal MSD

REC SPIKE RPD

Worknum
QUal LeS

REC SPIKE I
.,EPA 300 •.0

FLUORIDE
FLUORIDE
FLUORIDE
FLUORIDE
CHLORIDE
CHLORIDE
CHLORIDE
NITRITE AS N
NITRITE AS N
NITRITE AS N.
NITRITE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
NITRATE AS N
SULFATE
SULFATE
SULFATE

. '"j ",:WA'$t .
IJ .014

IJ .015

IJ .004

U .0059

U .015

mg/L

mg/L

mg/L

mg/L

mg/L

o
.91
.9
.8
a
o

U 0
0

.55
U 0

4.4
2.9
.99

o

20-\1OL-OC).; -,:":'~~'~._ .·R824~2· .
88

89
86

87

93
92
100
100
100
100

100

WG733.S9..
100

110

140

I
I
I
I

·;1!iii:!~'ji;'.;'~~;?;~·Y~~';~;~!Jiou.Iif~(;;i~~f,~~~~i1~¥Z~\'?~)j:'§.tJi1~,o:O :j';~. ::" \.':21~g-!fIE~;~l1fiffIM~J93,::~%~\:-f~~:';",~7J~4~j'J(1~glr~
u 6 mg/L .17 96

10
9.S

I
I

I
I

,. ':Wt;-7341~:j;~.J:;';;':

92
87
110
120
110

97
100

.21-JUt;:o!f:'fl~Wfif82'494'- "{:,::::>,,,'WG7jj:t~'iJt~t:;:~~
94

lJ .014 mg/L .56
lJ .015 mg/L
U .004 mg/L U 0
tl' .0059 ,mg/L U 1.7
tl' .015' mg/L

~:-::~~;E·.~?~F~;~.~:j~;~~~~~;~.::-~~QUnf;;:ri~~\~~~~~~~;'"~~~Ai~il~~;OO,:~.~'~ .; ....
. 0

..•.,]~)~{il\i~<_~:c,:::o;1>ft',?@·~~~]~ ~:!':~YYil':r;,if~~l";;~~~qUtit90:' "·.::-;-:;2i'i.:i%"'!lO~:~~;~r~R·824li8·
94

,.i,:'.EP~;300;0 .
FLUORIDE
CHLORIDE
NITRITE AS N
NITRATE AS N
SULFATE

:SIi'l18i 2340C
HARDNESS: TOTAL

';:~!';;EPK'i~~:2

TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL SUSPENDED SOLIDS

BLANK
DUP
MS
MSD
LeS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy ('il)

- Matrix Spike Duplicate precision ('il) (determined by base results)
- Laboratory Control SlIIllPle Recovery for Accuracy ('il)

I
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EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch OC Report

Report generated on: Aug 08. 2000. 08:39 pm

··n.::~~oo .. ,.;·'!l2fAOG-'OO.
102

I
I
I
I
I
I
I
I
I
I
I
I
I

Method' Reference
Parameter

SI((.18) 2320B
ALKALINITY: TOTAL AS CACO)

SM(18)254OC
TOTAL DISSOLVED SOLIDS

. EPA 200.9: 'FILTER
LEAD
LEAD

",EPA:'200h ~';FILTI!:R; .
ARSENIC
ARSENIC
ALUMINUM
ALUMINUM
SILVER
SILVER
BORON
BORON
BARIUM
BARIUM
BERYLLIUM
BERYLLIUM
CALCIUM
CALCIUM
CADMIUM

CADMIUM
COBALT
COBALT
CHROHIUM

CHROMIUM
COPPER
COPPER
IRON
IRON'
POTASSIUM
POTASSIUM
I!AGIlESIUM
MAGNESIUM
MANGANESE

MANGANESE
MOLYBDENUM
MOLYBDENUM
SODIUM
SODIUM
NICKEL
NICKEL

~iii.s.aDtp_tag
Qual Blank Units

LIQUID:.· ..

LIQQi:!?,,:t
u 6 mg/L

, ;LIQUioF>
u .3 ug/L
u .3 ug/L

·~,·;itl?;:~{Ji~2~·:'.
U 7.28 ug/L
U 7.28 ug/L
U 6.24 ug/L
U 6.24 ug/L
U 3.12 ug/L
U 3.12 ug/L
U 3.12 ug/L
U 3.12 ug/L
U .312 ug/L
U .312 ug/L

.11 ug/L

.0573 ug/L
U 19.8 ug/L
U 19.8 ug/L
U·.728 ug/L

·u .728 ug/L
U 1. 04 ug/L
U 1.04. ug/L
U .728 ug/L
U .728 ug/L
U 3.12 ug/L
U 3.12 ug/L
U 7.28 ug/L
U 7.28 ug/L
U 16.6 uglL
U 16.6 ug/L

4.98 uglL
U 2.08 uglL
U .312 'uglL
U .312 ug/L
U 3.12 uglL
U 3.12 ug/L
U 13.5 uglL
U 13.5 uglL
U 2.08 uglL
U 2.08 uglL

BatchPrepnate .
Qual DuP

RPD

2l-JUL-00
o

2l-JUi.~oo
4.4

21~JUL~00.

AnalysisDate
Qual MS

REC SPIKE

. ·2».JUL-00 .

···25:.j(JL~00.

85

N 121

104

108

103

105

99.8

100

103

102

97.8

99.6

105

98.7

90.9

105

104

102

RunID
Qual MSD

RPD

R82514

R82547

R82621
1.2

..R82852 .
4.59

.357

3.64

4.28

3.54

4.84

3.39

3.92

4.35

4.99

4.13

3.17

5.3

3.79

2.84

4.33

4.64

5.52

.:..Worknum
Qual LeS

REC SPIKE

WG73474

·.wG73422
96

....;.~73526

·:::H~~3.7.79
258

208

198

230

194

200

196

189

208

192

185

202

201

198

193

203

199

200

I
I
I
I
I
I

BLANK
CUP
MS
MSD
LeS

RPD
REC SPIKE
RPD

REC SPIKE

- background Method Blank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (%)
- Matrix Spike Duplicate precision (%) (determined by base results)
- Laboratory Control SaIlille Recovery for Accuracy (%)
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EAST BAy'MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax 15101 465-5462
Batch QC Report

Report generated on: Aug 08 2000. 08:39 pm

Method Reference s~-,tag , ,BatchPrepDate Ana1ysisDate RunID
Parameter QuaL Blank Units Qual Dup Qual MS Qual MSD

RPD REC SPIKE RPD

LEAD 11 5.2 uglL 106 4.52
LEAD 11 5.2 ug/L
ANTIMONY 11 7.28 ug/L 103 5.27
ANTIMONY 11 7.28 ug/L
SELENIUM 11 18.7 ug/L 99.2 5.38
SELENIUM 11 18.7 ug/L
SILICON 11 9.36 ug/L N 75.3 2.19
SILICON u 9.36 ug/L
STRONTIUM U .312 ug/L 103 3.93
STRONTIUM U .312 ug/L
THALLIUM U 12.5 ug/L 107 2.84
THALLIUM u 12.5 ug/L
VANADIUM U .936 ug/L 106 4.58
VANADIUM U .936 ug/L
ZINC U 2.08 ug/L 88.3 1.87
ZINC lJ 2.08 ug/L

EPA 245;2', FILTER LtQtJIl~¥~~(~'J;
'-

" '21-JuL;Z00;,' c ':~;oj';'AiiG,;;OO R82961
MERCURY U .02 ug/L 110 3.7
MERCURY U .02 ug/L

EPA 200.7, w '25-'JtiL-,'90 ..:,;: ',,' ·"08.:'A~:::00.' . R83029 ,
ARSENIC tl' 15.4 ug/L 95.7 .627
ARSENIC tl' 15.4 ug/L
ALUMINUM U 19.8 ug/L 116 3.1
ALUMINUM 156 ug/L
SILVER U 4,,4 ug/L 92.9 3.8
SILVER U 4.4 ug/L
BORON U 4.4 ug~/L 100 .631
BORON U 4.4 ug/L
BARIUM U .88 ug/L 101 .321
BARIUM U .88 ug/L
BERYLLIUM tl' .88 ug/L 101 1.39
BERYLLIUM U .88 ug/L
CALCIUM 25.6 ug/L 92 .18
CALCIUM 75.9 ug/L
CADMIUM U 1.54 ug/L 92.8 .18
CADMIUM 'U 1.54 ug/L
COBALT U 1.32 ug/L 94 .189
COBALT U 1.32 ug/L
CHROMIUM U 1.32 ug/L 93.2 .422
CHROMIUM U 1.32 ug/L
COPPER U 4.4 ug/L 94.2 .0484
COPPER 6.51 ug/L
IRON U 24.2 ug/L 86.7 1.12
IRON 42.4 ug/L
POTASSIUM U 24.2 ug/L 99.6 .337
POTASSIUM U 24.2 ug/L
MAGNESIUM U 2.2 ug/L 95.1 1.38
MAGNESIUM U 2.2 ug/L
MANGANESE U .88 ug/L 85.6 .231
MANGANESE U .88 ug/L
MOLYBDENUM U 4.4 ug/L 99.5 1. 76

BLANK
DUP

MS

MSD
LeS

ItPD
ItEC SPIKE
1U'D
REC SPIKE

- background Method Blank
- duplicate RPD for precisicm
- Matrix Spike Recovery for ac::curacy ('ll)

- Matrix Spike Duplicate precision ('ll) (determined by base results)
- Laboratory Control SaJ!;lle Recovery for Accuracy ('lll

Page 25

I
I

'Workrlum.
Qual LeS IREC SPIKE

210

231 I190

198

I201

188

204 I
200

Wi17j84~6' .- I120

.·;.~.?-~~~1." ' I125

100

113 I109

96.2

97.8 I
98.9

90.6 I99.9

93.8

I91.2

96.1

100 I
98.6

94.2

I97.5

I
I
I
I
I



I EAST BAY MUNICIPAL UTILITY DISTRICT
Laboratory Services Division

Phone (510) 287-1432 Fax (510) 465-5462
Batch QC Report

I
Report generated on: Aug 08 2000, 08:39 pm

samp_tag''ckaatChPrepDate. Worknum. '~".Method~Refererice AnalysisDate RunID
Parameter Qual Blank Units Qual Dup Qual MS Qual MSD Qual LeS

I RPD REC SPIKE RPD REC SPIKE

MOLYBDENUM U 4.4 ug/L
SODIUM U 24.2 ug/L 103 .0792 102
SODIUM 70.8 ug/L

I NICKEL U 4.4 ug/L 93.3 .189 94
NICKEL 11 ug/L
LEAD U 6.6 ug/L 95.6 .332 100
LEAD U 6.6 ug/L
ANTIMONY U 6.6 ug/L 103 .585 107

II ANTIMONY U 6.6 ugfL
SELENIUM U 26.4 ugfL 96 2.66 92.3
SELENIUM U 26.4 ugfL
SILICON U 28.6 ugfL N 58.5 .0424 95.5

I
SILICON 45.9 ugfL
STRONTIUM U .33 ug/L 99.4 .483 98.3
STRONTIUM 1.44 ug/L
THALLIUM U 24.2 ugfL N 74 1.6 76.5
THALLIUM U 24.2 ugfL

I
VANADIUM U 1. 76 ugfL 102 .784 98.8
VANADIUM U 1.76 ugfL
ZINC U 8.8 ugfL N 68.9 .168 95.2
ZINC U 8.8 ugfL

I
I
I
I
I
I
I
I

I
I
I

llLANK
DUP
1'15
1'150
IoCS

RPD
REC SPIKE
RPD
REC SPIKE

- background Method lllank
- duplicate RPD for precision
- Matrix Spike Recovery for accuracy (%)

- Matrix Spike Duplicate precision 1%) (determdned by base results)
- Laboratory Control Sample Recovery for Accuracy (%)
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East Bay Municipal Utility District

Laboratory Services Chain of Custody Record Page 1 of 4

Pr,elog or
Login No.: L832ll

Project Title
Penn Mine Restoration:Groundwater Wells
Account or Project: B785-0008-3

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: d birch/alisto
Rcvd: 20-JUL-00 13:40

Sample Date: 19-JUL-OO

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

Lai'2iiJ2 "; GRAB 09: 30

ClientID:

ClientID:

Sample Comments: field data: use attached data sheet

Sample Comments: field data: use attached data sheet

236144

236145
236146
236147

236152

236153
236154
236155

PLSTL ALKALINITY. C03, ALKALINITY I 'HCQ3JAWLINITY I

~~ALiHARDNES,s"TOTAL':TbSi GkvDiETj!.i:ciTSS' '
NUTR clli.ORi:oE';;'ic;suLFATE:IC ", ;./::'}:,} ,

:~~:'~~'J~;~!~~~~~:~r:L:f;.t~~~i~:;t~Po:~;"~'~~ ,K~T

;;:.~~;~~#.
PLsni~~~&o~it~~o!~o~~~:tt:F~A~~~; ~REPoRT; +SAMP KIT

236156 PLSTL

236157 NUTR
236158 PLSTL
236159 PLSTH

eHU) DE""'t:;::F~~~~~('~~~~~R:f:0;~!~;~ji:~
:rCP9 '&Pj.' 200;7 ,,', ,

fd""g iP'EPA 200. -;, PB: F EPA 200.9,
"300 ic ANIONS 11-3I,+REPORT,+,sAHP KIT

ClientID: Sample Comments: undocumented blind field rep, as per B Nagle/Alisto, corrected on 7/25100 by sb. pH for alk calc is 3.00 as per Alisto. pH on field coc
is 5.48

L83211-4 PRGW-6 236164 PLSTL ALKALINITY. C03,lu.KALINITY: HC03rALiALINITY.

m::: :;~lli~~~I~:
ClientID: Sample Comments: field data: use attached data sheet



East Bay Municipal Utility District
Laboratory Services Chain of Custody Record Page 2 of 4

Pre10g or
Login No.: L83211

Project Title
Penn Kine Restoration:Groundwater Wells
Account or Project: B785-0008-3

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: d birch/a1isto
Rcvd: 20-JUL-00 13:40

Sample Date: 19-JUL-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Kstrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

ClientID: Sample Comments: field data, use attached data sheet

236176

236177
236178
236179

CHentID: Sample Comments: field data: use attached data sheet

.~" .'

- - - - - _I •• - - - - .. .. - - .'" - -
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East Bay Municipal Utility District

Laboratory Services Chain of Custody Record Page 3 of 4

Pre log or
Login No .• L83211

Project Title
Penn Kine Restoration:Groundwater Wells
Account or Project: B785-0008-3

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: d birch/a1isto
Rcvd: 20-JUL-00 13:40

Sample Date: 20-JUL-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservative Initials pH

LF-l PLSTL ALKALINITY i C03, ALKALINITY: iic03:ALKAt.INI'i'Y:
TOTju,;fiARDNESS: TOTAL,ToSi GilAvmTRi(:iTss

NUTR CI!LoRIDB: IC;NITRATE:ICiSULFATEIIC::
PLSTM HGIF EPA 245.2, iCP9:~BPA:200,7ii>B.F' BPA 200,9"
PLSTL ICP9BP~;200;7 > > ',,;

*300'I¢ANiONs (1~:Hi>+FLODATA:+REroRT,I+SAKPKIT

236196

ClientID.

L8321l~8 "

ClientID.

Sample Comments: field data: use attached data sheet

GRAB 09:35

Sample Comments. field data. use attached data sheet

iiiB20
lii~20
~~20 236197
Rjldli& 236198

~~ci!:I~;>I:~ 236199

:L~t~;~rE~=~~~~'> "
PLSTM ~a.'rEPK'245~2/IcP 9'. P BPA200. 7; pi! iF EPA 200.9
PLSTL->~9P:~9)P.~1~00;!<: ,',» ,>" " '

t300",IC;:'ANIONS (1-31; +FLD DATA/ +RBPORT/ +SAKP KIT

ClientID: Sample Comments. field data: use attached data sheet

236200

236201
236202
236203

PLSTL ,,~~~~ft1~~~~~r.i0'>,:~·:i>'~

NUTR eatoiUDB.' IC'iNITRATZ'iClSuLFAnl 'IC >, '

PLSTM HG:'p'kpA~4s.2;i:CP9.FEPA 200.1iPii:FEPA 200.9
PLSTL Iep 9 EPA,200. 7

"300 ICANIONS 11-31/+FLD DATA/+RBPORT/+SAMP KIT

L832U-IO' GRAB 11: 15 WS PENN ,!dHB:" , LF-4 236204

236205
236206
236207,

PLSTL Ai.KAi.riUTY: 'co31Ai.KAi.INITY: HC03,ALKALINITY:
1'oTAt;/~SSI, TOTAL/TOS:, GRAVIKBTRIC/TSS

:r::~ ;i~;~;;\~~~l~lii::;'~l
ClientID: Sample Comments: field data. use attached data sheet



East Bay Municipal Utility District
Laboratory Services Chain of CUstody Record Page 4 of 4

Prelog or
Login No.: L8321l

Project Title
Penn Kine Restoratian:Groundwater Wells
Account or Project: B785-0008-3

Client PM: EILEEN FANELLI
Tel No.: 287-1661

Lab PM: SUSAN B. BERG

Sampled by: d birch/alisto
Rcvd: 20-JUL-00 13:40

Sample Date: 20-JUL-00

Lab
No.

Sample
TypeTime Site Locator

Sample
Matrix

Container ID
Barcode Tests Required

Date
Preservativs Initials pH

MISC 236208

236209
236210
236211

PLSTL AtiW.miTY:· C03; Ai.iw.INITY: He031 ALKALOOTY:
~I~S~; ToTAtiTbs:'GRA~TRICI or!;'i!

NUTR CliLoRIi)s(·:IC;sm.FATE: .Ie· .. , .' .;. .

:~~: i~: :;~:~~O~~~ 7"PB;pipA"O'O:~;; >'>'.
• ,.,': ."..;, I.. :..." ,....i.j , ."
·~OO :LC ~OitS. 11-31/+REPOR't',+SAMP.:tt:i:T '

ClientID: Sample Comments: blind field rap

Total containers received: 44

Signature Print NlI1Ile Time Date

Relinquished by

Relinquished by

Relinquished by

Type Codes: CF01;CF02;CF03;CFV;COKP;CTOl;CT02;CT03
CT04/CT05;CT06;CT07ICT08,CTV;GRAB

". ","

;-".j. '".;:

.' ~!: '. t ~

::":"":""::';',:1'

Received by

Received by

Received by

i
I I

I

- - - .. - - - .. - - - - - - - -
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----------~~-------
Post-Restoration Monitoring

Field Data Form - Groundwater
Penn Mine Environmental Restoration Project

Date: 6/23100 Time: 940 Weather: Sunny
Field Sampler Name: Tom Suarez Reservoir elevation: 227.0 ft.
Field Sampler Affllitatlon: EBMUD

.. - . ~

; .. 0 c

~
$

co
E - m.. - co
.! Q E - ...

Total .c
o- S

G)
~ 1:J. S G)

Total O)UJ Purge ~ G) co ·E- UJ - .2c G) ,c_ o. E a. e.
Depth _,c ...... Volume E - E· Q. "S Comments (Include well condition, dry wells, and otherUJ () e.G)

Location (feet) as c C!:!. (gallons) ~ pH 0 co a 0"-
slanlflcant observations)0:::- W en w-!..

PRGW-1 18 4 9.30
PRGW-2 19 4 17.95
PRGW-3 260 8 95.95
PRGW-4 12.4 2 dry
PRGW-5 25 4 11.87
PRGW-6 102 2 48.35
PRGW-7 34.8 2 17.58

:

PRGW-8 18 4 16.70
PRGW-9· 48 4 not accessible due to lake level.
PRGW-10 51 8 under water
PRGW-11 47.5 8 under water
PRGW-12 67 8 under water

Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
NA =not applicable
Laboratory analysis: Aluminum, copper, nickel, lead, zinc, cadmium by EPA 200.7:Filtered

Hardness (as CaC03) by EPA 130.2
TOS by EPA 160.1

Post·Restoration Monitoring Plan, December 1999

TSS by EPA 160.2
.Sultate by EPA 300.0



-----~-------------
Post-Restoration·Monitoring

Fieid Data Form· Groundwater
Penn Mine Environmental Restoration Project

Date: 7/21/00 Time: 900 Weather: Sunny
Field Sampler Name: Tom Suarez Camanche Reservoir elevation: 223.8 ft.
Field Sampler Affllitation: EBMUD

..
G)- -~ .,!. -Total G) c..
0 "C G) -G)- - e~Total ~ _ (II - Purge G) as

G) G) ,c_ Q. .2 e..:.:
Depth e,c --Volume E C. .- c Comments (Include well condition, dry wellS, and otheras (,) e.G) ::s as

Location (feet) - c G) G) (gallons) Temp pH EC ca ::s C"- significant observations)De. C:e. CJ) C wm
PRGW·1 18 4 10.60
PRGW·2 19 4 19.95
PRGW·3 260 8 97.40
PRGW-4 10 2 dry dry 12.4 ft. to bottom.
PRGW·5 25 4 13.75 _.

PRGW·6 102 2 49;40
PRGW·7 34.8 2 19.25
PRGW·8 18 4 19.00
PRGW·9 48 4 5.30
PRGW·10 51 8 Lake level (underwater)
PRGW·11 47.5 8 Lake level (underwater)
PRGW·12 67 8 Lake level (underwater)

Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
NA =not applicable
Laboratory analysis: Aluminum, copper, nickel, lead, zinc, cadmium by EPA 200.7:Filtered

Hardness (as CaC03) by EPA 130.2
TDS by EPA 160.1
TSS by EPA 160.2
Sultates by EPA 300.0



-----~-------~-----
Post-Restoration Monitoring

Field Data Form - Groundwater
Penn Mine Environmental Restoration Project

Date: 8124100 Time: 1045 Weather: Clear
FIeld Sampler Name: Tom Suarez, Bob Matteson Camanche Reservoir .elevation: 220.8 ft.
Field Sampler Affilltatlon: EBMUD

... - ~

! ... 0 c
S G) .!!!

E «S G) - m
;: ... - «S

«S 0) E - ....
0_ Total G) .. c

0
G)

~ '0. G)
'0 ....

Total 0)(1) - Purge - en G) «S Ec G) .s=_ Do E Q. .!:! c.
Depth -.s= -.... Volume Q.(I) U DoG) E - E '5 Comments (Include well condition, dry wells, and other

Location (feet) «S c G) G)
(gallons) ~ pH 0 «S :I tT-

slanlflcant observations)0;- ce w en c w"!"
PRGW-1 18 4 12.28
PRGW-2 19 4 19.95
PRGW-3 260 8 98.20 NA NA NA NA No No No
PRGW-4 12.4 2 dry dry - 12.4 ft. to bottom.
PRGW-5 25 4 13.42
PRGW-6 102 2 49.80
PRGW-7 34.8 2 20.08
PRGW-8 18 4drv dry - 19.8 ft. to bottom.
PRGW-9 48 4 8.40
PRGW-10 51 8 3.32
PRGW-11 47.5 8 1.28
PRGW-12 67 8 lake level, well not accessible.

Notes:
(a) field duplicate and equipment blank samlpes to be collected at a rate of 10%
NA = not applicable
Laboratory analysis: Aluminum, copper, nickel, lead, zinc, cadmium by EPA 200.7:Filtered

Hardness (as CaC03) by EPA 130.2
TDS by EPA 160.1

Post-Restoration Monitoring Plan, December 1999

TSS by EPA 160.2
Sultate by EPA 300.0





Photographs Taken: (list numbers here and show locations on site map) _ see attached photo files

Directions: Mark an ~X~ in the Yes or No Column. Provide additional comments in Remarks column.
Use second sheet for remarks, if needed.

Operation and Maintenance Inspection Checklist
Penn Mine Environmental Restoration Project

EmergencyRoutin XInspection Type: (circle one)
Date: __June 22, 2000, _
Inspector(s): 80Iton _
Weather: Hot and Sunny _

; {

Bli
.

8. I I

1. Access Roads
a. Access ways open and passable X
b. Roadside drainages clear X
c. Sianificant erosion of roadways X
d. Erosion at culvert locations ·X
e. Culvert size a(jeQuate X

2. Fences and Gates
a. Damaaed fence materials X
b. Damaaed posts X
c. Evidence of human or animal
trespassing X
d. Damaaed gate X Gate at upper end of landfill still down
e. Gate lock in place and functioning X

3. Hinckley Run Stream Channel
a. Flow obstruction from erosion or slump X
b. Local scour around erosion contois X
c. Undercutting/bypassing stream channel
crossings X
d. Runoff bypassing stream channel ·X
e. Rio rao movement X
1. Sediment deposition X

4. Mine Run Stream Channel
a. Flow obstruction from erosion or slump X
b: Local scour around erosion contois X
c. Undercutting/bypassingstream channel
crossings X
d. Runoff bypassing stream channel X
e. Rio rao movement X
f. Sediment deposition X

5. Vegetation
a. Photos taken of reyegetated areas X

b. Indicate observed veaetation on site map
6. S~II Cover

a. Erosion control blankets in place, intact,
and functioning X

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Operation and Maintenance Inspection Checklist
Penn Mine Environmental Restoration Project

Inspection Type: (circle one) Routine X Emergency
Date: 15 JUL 00 _
Inspector(s): _TIMOTHY COX, -..,... _
Weather: CLEAR & DRY _

Photographs Taken: (list numbers here and show locations on site map) pmJulyOO-1.jpg. pmJulyOO-2.jpg. pmJulyOQ-3.jpg

Directions: Mark an DXD in the Yes or No Column. Provide additional comments in Remarks column.
Use second sheet for remarks, if needed.

II ", ,
_",1

1. Access Roads
a. Access ways open and passable X
b. Roadside drainages clear X
c. Significant erosion of roadways X See remarks section
d. Erosion at culvert locations X
e. Culvert size adequate X

2. Fences and Gates
a. Damaged fence materials X
b. Damaged posts X
c. Evidence of human or animal
trespassing X See remarks section
d. Damaged gate . X See remarks section,

e. Gate lock in place and functioning X
3. Hinckley Run Stream Channel

a. Flow obstruction from erosion or slump X
b. Local scour around erosion contois X
c. Undercutting/bypassing stream channel
crossings X
d. Runoff bypassing stream channel X
e. Rip rap movement X
f. Sediment deposition X

4. Mine Run Stream Channel
a. Flow obstruction from erosion or slump X
b. Local scour around erosion contois X
c. Undercutting!bypassing stream channel
crossings X
d. Runoff bypassing stream channel X
e. Rip rap movement X
f. Sediment deposition X

5. Vegetation
a. Photos taken of revegetated areas X

b. Indicate observed vegetation on site map X
6. Soil Cover

a. ErOSion control blankets in place, Intact,
and functioning X



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~l(jm
" ..- - • - ~ .. ~, -- • -' .. -. ", <

1C: Roadwav iust below where the office trailers were parked in the cyclone fenced area has errosion
from the uphill side blocking part of the road. This road dead-ends just shortly after the rock slide.
See picture pmJulvOO-3.jpo

2C & D: Gate leading from Perrera property near the landfill cap has been run over and destroyed.
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Photographs Taken: (list numbers here and show locations on site map) _

Operation and Maintenance Inspection Checklist
Penn Mine Environmental Restoration Project

EmergencyRoutin X

Directions: Mark an nxn in the Yes or No Column. Provide additional comments in Remarks column.
Use second sheet for remarks, if needed.

Inspection Type: (circle one)
Date: __8/25/00 _
Inspector(s): Mark 80Iton _
Weather: __Clear and Warm, _

IJJi_EtijDllf
...

~

~" ..' " •... i ;_ e . .-

1. Access Roads .
a. Access ways open and passable X
b. Roadside drainaoes clear X
c. Significant erosion of roadways X
d. Erosion at culvert locations X
e. Culvert size adequate X

2. Fences and Gates
a. Damaged fence materials X See remarks next page.
b. Damaged posts X
c. Evidence of human or animal
trespassing X See remarks next page.
d. Damaged gate X See remarks next page.
e. Gate lock in place and functioning X

3. Hinckley Run Stream Channel
a. Flow obstruction from erosion or slump X
b. Local scour around erosion contois X
c. Undercutting/bypassing stream channel
crossings X
d. Runoff bypassing stream channel X
e. Rip rap movement X
f. Sediment deposition X

4. Mine Run Stream Channel
a. Flow obstruction from erosion or slump X
b. Local scour around erosion contois X
c. Undercuttinglbypassing stream channel
crossings X
d. Runoff bypassing stream channel X
e. Rip rap movement X
f. Sediment deposition X

5. Vegetation
a. Photos taken of reveoetated areas X

b. Indicate observed vegetation on site map
6. Soil Cover

a. Erosion control blankets in place, intact,
and functioning

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
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I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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;>~~!~,

, ' I'

2A,CANDD The oate leadin~ from Perreras propertYis still down along with a portion of the fence. This is one
'probable entry area for the trespassing that is taking place. Four wheel drive trucks and ATVs have
been accessin~ the Penn Mine Property and offroading in the restoration area.
See attached photos.
Another entry point seems to be at the Penn Mine Road pipe gate where vehicles are ooino UP the
hillside and throuoh the fenceline, bypassing the pipe oate.

.
"
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ERROR OF ESTIMATION FOR GROUNDWATER CONTOUR MAPS

.
r

The Error of Estimation ranges for each map are summarized below.

Attachment F

Groundwater Elevation Data and Contour Maps

Error of Estimation Range (Absolute Value of [Feetpredlcted - Feetactual»

0.00076 to 1.56

0.004 to 2.76

0.22 to 1.75

0.018 to 1.3

Groundwater elevation data from monitoring wells for the budget period are summarized
on table A-l. Not all groundwater elevation data for each monitoring period was used to
create groundwater contour maps as certain wells (e.g. PRGW-3 that penetrates former mine
workings) are not appropriate to contour with other wells. Groundwater contour maps for
October 1999, February 2000, June 2000 and August 2000, and the specific data subsets used
to create each contour map are included in this attachment.

This groundwater contour map was made with Surfer (version 6.04, Copyright 1997 Golden
Software) using Kriging. Kriging is a mathematical process that develops an optimal
estimated surface for a set of three-dimensional ("x-y-z") data. Because the mapped surface
is optimal estimated representation of the data rather than direct linear interpolation, the
points at which the surface.is intersected by a well may not necessarily reflect the actual
water level elevation in that well. Please see Table F-1 for actual water level elevations in
wells.

Map

October 1999

February 2000

June 2000

August 2000

I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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LF-1

LF-2
-Q-

p~~
2271500.0

PRGW-5
-¢-

2270500.0

6452500.00 6453000.00 6453500.00 6454000.00

:"fhis groundwatercontour map was made with Surfer (version 6.04, Copyright 1997 Golden
Software) using KrIging. Kriging Is a mathematical process that develops an optimal
estimated surface for a set of three-dimensional \X-y-zll

) data. Because Ule mapped surface
is optimal estimated representation of the data mther than direct linear interpolation. the

points at which the surface is intersected by B well may not necessarily reflect the actual
water level elevation in that well. Please see Table E::L for actual water level elevations in
wells.
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6453788.26 2270887.50
6453293.72 2270602.20
6452628.39 2271355.27
6452492.53 2271532.11
6452465.67 2271273.17
6452423.80 2271490.26
6453999.40 2273343.08
6454080.88 2272888.44
6453643.65 2272685.20
6453540.42 2272823.47

Data Used for October 1999 Groundwater Contour Map

315.97 PRGW-1
304.14 PRGW-5
301.13 PRGW-6
274.88 PRGW-7
216.93 PRGW-9

219 PRGW-10
218.91 PRGW-11
219.45 PRGW-12
339.48 LF-1
323.19 LF-2
325.23 LF-3
321.66 LF-4



this groundwater contour map was made with SUrfer (version 6.04, Copyright 1997 Golden
Software) using Kriging. Kriging is a mathematical process that develops an optimal
estimated surface for a set of three-dimensional rx-y-z") data. Because the mapped surface
is optimal estimated representation of the data rather than direct linear interpolation. the
points at which the surface is intersected by a well may not necessarily reflect the schlsl
water level elevation in that well. Please see Table .E'=L for actual water level elevations in
wells.
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6453669.64 2272475.41
6453879.34 2271821.20
6454318.83 2270367.28
6454140.31 2270649.59
6453788.26 2270887.50
6453293.72 2270602.20
6453031.46 2271120.49
6452628.39 2271355.27

6452492.53 2271532.11
6452465.67 2271273.17
6452423.80 2271490.26
6453999.40 2273343.08
6454080.88 2272888.44
6453643;65 2272685.20
6453540.42 2272823.47

Data Used for February 2000 Groundwater Contour Map

324.08 PRGW-1
357.51 PRGW-2
307.99 PRGW-4
310.46 PRGW-5
302.64 PRGW-6
286.58 PRGW·7
257.73 PRGW-8
217.51 PRGW-9

219 PRGW·10
218.46 PRGW-11
218.72 PRGW-12
340.45 LF·1
333.37 LF-2
339.68 LF-3
323.26 LF-4
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2271000.0

2270500.0

This groundwater contour map was made with Surfer (version 6.04, Copyright 1997 Golden
Software) using Kriging. Kriging is a malhematical prooess Chat develops an optimal
estimated surface for a set of three-dimensional ("X-y-z'I) data. Because the mapped surface '
is optimal estimated representation of the data rather than direct Iinearinterpolalion, the

points at which 'the surface Is Intersected by a well may not necessarily reflect the acbJal
water level elevation in that well. Please see Table f=L for actual water level elevations in
wells.'
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6453669.64 2272475.41
6454140.31 2270649.59
6453788.26 2270887.50
6453293.72 2270602.20
6453031.46 2271120.49
6453999.40 2273343.08
6454080.88 2272888.44
6453643.65 2272685.20
6453540.42 2272823.47

Data Used for June 2000 Groundwater Contour Map

322.18 PRGW·1
306.09 PRGW-5
304.39 PRGW-6
278.75 PRGW-7
242.08 PRGW·8
339.7 LF-1

330.07 LF-2
337.13 LF-3
323.86 LF-4
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This groundwater contour map was made wtth Surfer (version 6.04, Copyright 1997 Golden
Software) using Kriging. Kriging Is a mathematical process that develops an optimal .
estimated surface for a set of three-dimensional ("x-y-z") data. Because the mapped surface
is optimal estimated repreSentation of the data rather than direct linear interpolation, the

points at which the surface Is Intersected by a well may not necessarily reflect the actual
water level elevation in that well. Please see Table E:i for actual water level elevations in
wells.
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6453669.64 2272475.41
6454140.31 2270649.59
6453788.26 2270887.50
6453293.72 2270602.20
6452628.39 2271355.27
6452492.53 2271532.11
6452465.67 2271273.17
6453999.40 2273343.08
6454080.88 2272888.44
6453643.65 2272685.20
6453540.42 2272823.47

Data Used for August 2000 Groundwater Contour Map

319.2 PRGW-1
304.54 PRGW-5
302.94 PRGW-6
276.25 PRGW-7
218.61 PRGW·9
221.28 PRGW-10
220.78 PRGW-11
338.88 LF·1
325.21 LF·2
328.36 LF-3
323.26 LF-4
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Post-Restoration Groundwater Levels·
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Post-Restoration Groundwater Levels'
October 1999 - August 2000
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Table F-1
Penn Mine Environmental Site Restoration Project
Groundwater Elevation Data
Post-Restoration Monitoring Program

PRGW-1 MPE= 331.48 PRGW-2 MPE= 368.33 PRGW-3 MPE= 362.99 PRGW-4 MPE= 319.64 PRGW-5 MPE= 317.96 PRGW-6 MPE= 352.74 PRGW-7 MPE= 296.33
Date DTW WLE Date DTW WLE Date DTW WLE Date DTW WLE Date DTW WLE Date DTW WLE Date DTW WLE

10/19/1999 15.51 315.97 10/19/1999 dry -10119/1999 136 226.99 10/19/1999 dry 10/1911999 13.82 304.14 10/19/1999 51.61 - 301.13 10/1911999 21.45 274.88
11/15/1999 14.6 316.88 11/15/1999 nm NM 11/15/1999 nm nm 11/1511999 dry 11/15/1999 dry 11/15/1999 51.95 300.79 11/15/1999 21'.95 274.38
12/20/1999 13.3 318.18 12/20/1999 ? #VALUE! 12/20/1999 102.6 260.39 12120/1999 dry 1212011999 dry 12120/1999 52.3 300.44 12/20/1999 22.1 274.23
01/21/2000 8.85 322.63 01/21/2000 ? #VALUE! 01/21/2000 102 260.99 01/21/2000 12.35 307.29 0112112000 drY 01/21/2000 52.75 299.99 01/21/2000 18.5 277.83
02/23/2000 7.4 324.08 02/23/2000 10.82 357.51 02/23/2000 88.8 274.19 02123/2000 11.65 307.99 02/23/2000 7.5 310.46 02123/2000 50.1 302.64 02/23/2000 9.75 286.58
03/1712000 8.02 323.46 03/17/2000 14.4 353.93 03/17/2000 91.2 271.79 03/17/2000 dry 03/17/2000 8.52 309.44 03/17/2000 47.52 305.22 03/1712000 7.75 288.58
04/2712000 8.05 323.43 04/27/2000 14.86 353.47 04/2712000 93.09 269.9 04/27/2000 dry 04127/2000 8.87 309.09 04/27/2000 48 304.74 04/2712000 14.14 282.19
05/31/2000 8.15 323.33 05/31/2000 16.78 351.55 05/3112000 94.65 268.34 05/31/2000 dry 05/31/2000 9.82 308.14 05/3112000 47.87 304.87 05/31/2000 16.33 280
06/23/2000 9.3 322.18 06/23/2000 17.95 350.38 06123/2000 95.95 267.04 06/23/2000 dry 06123/2000 11.87 306.09 06/23/2000 48.35 "304.39 06/23/2000 17.58 278.75
0711912000 11.86 319.62 07/19/2000 dry 07/19/2000 98.5 264.49 07/19/2000 dry 0711912000 dry 07/19/2000 50.2 302.54 07/19/2000 20.15 - 276.18
08/24/2000 12.28 319.2 08/24/2000 19.95 348.38 08/24/2000 98.2 264.79 08/24/2000 dry 08/24/2000 13.42 304.54 08/24/2000 49.8 302.94 08/24/2000 20.08 276.25

PRGW-8 MPE= 258.78 PRGW-9 MPE= 227.01 PRGW-l0- MPE= 224.6 PRGW-11 MPE= 222.06 PRGW-12 MPE= 220.37 Camanche
Date DlW WLE Date" DTW WLE Date OTW WLE Date DTW WLE Date DTW WLE Date Elev.

10/19/1999 dry 10/19/1999 10.08 216.93 10/19/1999 5.6 219 10/19/1999 3.15 218.91 10/19/1999 0.92 219.45 1011911999 219
11115/1999 dry 11/15/1999 nm - nm 11/15/1999 nm nm 11/15/1999 1.32 220.74 11/1511999 nm nm 11/15/1999 221
12/2011999 16.9 241.88 12120/1999 0 227.01 12/20/1999 0 224.6 12/20/1999 0 222.06 12/2011999 0 220.37 12/20/1999 222
01/21/2000 7.6 251.18 01/21/2000 10 217.01 01/21/2000 5.4 219.2 01/21/2000 3.5 218.56 01/21/2000 0.4 219.97 01/21/2000 219
02/2312000 1.05 257.73 02123/2000 9.5 217.51 02/23/2000 5.6 219 02/23/2000 3.6 218.46 02/23/2000 1.65 218.72 02/23/2000 219
03117/2000 4.63 254.15 03/17/2000 11.7 215.31 03/17/2000 8.74 215.86 03/17/2000 7.14 214.92 03117/2000 4.82 215.55 03/17/2000 215
04/2712000 10.74 248.04 04/27/2000 11.96 215.05 04/27/2000 7.09 217.51 04/27/2000 5.2 216.86 04/27/2000 3.12 217.25 04/27/2000 216
05/31/2000 13.8 244.98 05/31/2000 0 227.01 05/31/2000 0 224.6 05/31/2000 0 222.06 05/31/2000 0 220.37 05/31/2000 218
06/2312000 16.7 242.08 06/23/2000 0 227.01 06/23/2000 o. 224.6 06/23/2000 0 222.06 06/23/2000 0 220.37 06/23/2000 227
07/19/2000 21.31 237.47 07/19/2000 6.39 220.62 07/19/2000 0 224.6 07/19/2000 0 222.06 07/19/2000 0 220.37 07/19/2000 223.8
08/24/2000 dry 08/24/2000 8.4 218.61 08/24/2000 3.32 221.28 08/24/2000 1.28 220.78 08/24/2000 0 220.37 08/24/2000 220.8

LF-1 MPE= 407.45 LF-2 MPE= 363.87 LF-3 MPE= 354.28 LF-4 MPE= 377.21
Date DlW WLE Date DTW WLE Date DTW WLE Date DTW WLE

10/19/1999 67.97 339.48 10/19/1999 40.68 323.19 10/19/1999 29.05 325.23 10/19/1999 55.55 321.66
11/15/1999 nm 11/15/1999 nm 11/15/1999 nm 11/15/1999 nm
12/20/1999 nm 12/20/1999 nm 12/20/1999 nm 12/20/1999 nm
0112112000 66.56 340.89 01/21/2000 37.74 326.13 01/21/2000 27.62 326.66 01/21/2000 56.21 321
02/2312000 67 340.45 02/23/2000 30.5 333.37 02/23/2000 14.6 339.68 02/23/2000 53.95 323.26
03/17/2000 67.15 340.3 03/17/2000 31.22 332.65 03/17/2000 15.05 339.23 03/17/2000 52.92 324.29
04/27/2000 70.05 337.4 04/27/2000 31.3 332.57 04/27/2000 15.45 338.83 04/27/2000 61.25 315.96
05/31/2000 67.5 339.95 05/31/2000 31.9 331.97 05/31/2000 16.27 338.01 05/31/2000 53.45 323.76
06/23/2000 67.75 339.7 06/23/2000 33.8 330.07 06/23/2000 17.15 337.13 06/23/2000 53.35 323.86
07/19/2000 69.52 337.93 07/19/2000 37.34 326.53 07/19/2000 21.02 333.26 07/19/2000 55.05 322.16
08/24/2000 68.57 338.88 08/24/2000 38.66 325.21 08/24/2000 25.92 328.36 08/24/2000 53.95 323.26

note: zero = wellhead flooded by reservoir level





*averagefrom wells PRGW-9, -10, -11, and -12

Loadings from ARD-affected groundwater discharge to Camanche
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time period
discharge, cubic feet

pH*
copper ug/L*
zinc ug/L*

liters
coppermg
zincmg

copperlbs
. zinclbs

310 days
1400

6.3
636

17934

39,662
25,225

711,298

0.056
1.568



- - - - - - - - - - - - - - - - - - -
PRSW-1 s--f--g- ----
time period 1 2 3 4 5 6 7 10

11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28 2/29 to 3/31 4/1 to 4/30 5/1 to 5/31 6/1 to 6/30 l77ito 7/31 8/1 to 8/31 total
days 36 29 24 24 32 30 31 301 31 31 298
Flow Range in gpm 1to3 oto 1 10 to 250 250 to 650 1 0 0
Est Avg flow in gpm 2 0.5 150 300 44 48 1 8 1 0 0
cf/day 385 96 28864 57728 8467 923~ 1539 192 0 0
cfltime period 13855 2790 692739 1385479 270938 277096 47722 5773 0 0 2,696,392---- --- ---

-- --
--

sample date 08-Nov 20-Doo 24-Jan 23·Feb 20·Mar 17:~ 15-May 19-Jun 17·Jul 22-Aug--
pH 7.2 8 7.2 6.6 6.4 6.5 6.7 6.5
copper ugIL 30.3 11.5 42.9 21.7 29 20.4 11.5 9.54
zinc ugIL

-------c- _._-- -----._-
20.3 14 305 17.2 15.3 10.5 8.27 13-

liters 392,506 79,046 19,625,308 39,250,6161-~675,6i6 7,850,123 1,351,966 163,544 0 0-- -- - - -
coppermg 11,893 909 841,926 851,738 222,595 160,143 15,548 1,560 0 0

1,107 5,985,719
-

zinc mg 7,968 675,111 117,438 82,426 11,181 2,126 0 0----------
total

copper Ibs 0.026 0.002 1.856 1.878 0.491 0.353 0.034 0.003 0 0 4.644
zinc Ibs 0.018 0.002 13.196 1.488 0.259 0.182 0.025 0.005 0 0 15.174



- - - - - - - - - - - - - - - - - - -
PRSW·2

~-5--1-- ---
time period 1 2 3 6 7 8 9 10

11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28i..?9 t~_~~ '711 to 7/31 8/1 to 8/31
1----------

4/1 to 4/30 5/1 to 5/31 6/1 to 6/30 total
'--------'-- ----- --f--
days 36 29 -~ 24 32 30 31 30 31 31 298

r-------- --------- 1---------
Flow Range in gpm

350.1. _=-~_ ------ ----'-- 1----------
Est Avg flow in gpm 4 1.6 50 60 32 16 4 2.6
cf/day 770 308 9621 67350j 8659' 11546 6158 3079 770 500
cfltime period 27710 8929 230913 1616392\ 277096 346370 190888 92365 23861 15510 2,830,033---r-

sample date 08-Nov 20-Dec 24-Jan 23-Feb 20-Mar 17-Apr 15-May 19·Jun 17·Jul 22-Aug
pH 6.6 7.3 6.4 6.1 5.3 6.2 3.7 6.1 7.1 6.7
copper ugIL 998 453 208 271 3120 145 5420 13.8 8.66 15.6

~ugIL 43500 129000 3790 17601 13000 2300 23800 26200 30400 33200--f----

liters 785,012 252,948 6,541,769 45,792,3!i~ __?,850'-12.3 9,812,654 5,407,863 2,616,708 675,983 439,389
----------
----"---

coppermg 783,442 114,586 1,360,688 12,409,736i 24,492,384 1,422,835 29,310,615 36,111 5,854 6,854 -_._.--."
zinc mg 34,148,036 32,630,345 24,793,306 80,594,597' 102,051,601 22,569,104 128,707,130 68,557,742 20,549,878 14,587,709

--
) total

1--
copper Ibs 1.727 0.253 3.000 27.358 53.996 3.137 64.618 0.080 0.013 0.015 154.196
zinc Ibs 75.282 71.936 54.659 177.678 224.981 49.756 283.746 151.141 45.304 32.160 1166.643



- --- - - - - - - - - - - - - - - --
PRSW-3
time period 1 2 3 4 5 6 7 8 9 10

11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28 2/29 to 3/31 4/1 to 4/30 5/1 to 5/31 6/1 to 6130 7/1 to 7/31 8/1 to 8/31 total
days 36 29 24 24 ~~ 30 31 30 31 31 298

-------1---
t!0w Range in gpm

--~-
Est Avg flow in gpm 0 0 40 130 0 0 0 0 0 0
cflday

--- ---
0 0 7697 25016 0 0 0 0 0 0

- ----±cfltime period 0 0 184731 600374 0 0 0 0 0 785,105
- --

-----~----e---
_._-._-_.- ---- ----- -- .. --

sample date 08-Nov 20-Dec 24-Jan 23-Feb 20-Mar _ 17-Apr 15-May 19-Jun 17-Jul 22-Aug
--

pH 5 6.3
copper ugIL 148 44.3
zinc ugIL 150 31.4

f---

liters I 0 0 5,233,415 17,008,600 -~ 0 0 0 0 0
--

coppermg 0 0 n4,545 753,481 0 0 0 0 0 0._..
zinc mg 0 0 785,012 534,~~ 0 0 0 0 0 0--

---~

total
copper Ibs 0.000 0.000 1.708 -~ 0.000 0.000 0.000 0.000 0.000 0.000 3.369
~clbs

-----
0.000 0.000 1.731 un 0.000 0.000 0.000 0.000 0.000 0.000 2.908



- - - - - - - - - - - - - - - - - - -
PRSW-4
time period 1 2 3 4 5 6 7 8 9 10

11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28 2/29 to 3/31 4/1 to 4/30 5/1 to 5/31 6/1 to 6130 7/1 to 7/31 8/1 to 8/31 total
days 36 29 24 24 32 30 31 30 31 31 298
Flow Range in gpm

-

Est Avg flow In gpm 0 0 25 85 2 2 0 0 0 0
cf/day 0

..

0 4811 16356 385 385 0 0 0 0
cf/time period 0 0 115457 392552 12315 115~~ 0 0 0 0 531,870

! --' ---_.-_..

sample date 08-Nov 20-Dec\ 24-Jan 23-Feb 20-Mar 17-Apr 15-May 19-Jun 17-Jul 22-Aug
pH 6.2 3.5 6.4 5.6
copper ugIL 173 33.3 39.5 138
zinc ugIL

-t--_._- -----.__ ..

435 92.1 i 108 319

327,088 1._liters 0 0 3,270,885 11,121,008J 348,894 0 0 0 0
coppermg 0 0 565,863 ii- 13,781 45,138 0 0 0 0370,330,
zinc mg 0 0 1,422,835 1,024,245 37,681 104,341 0 0 0 0.

total
copper Ibs 0.000 0.000 1.247 0.816' 0.030 0.100 0.000 0.000 0.000 0.000 2.194
zinc Ibs 0.000 0.000 3.137 2.258 0.083 0.230 0.000 0.000 0.000 0.000 5.708



------ - - - -- - -- - - - --
PRSW-5
time period 1 2 3 4 5 6 7 8 9 10

11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28 2/29 to 3/31 4/1 to 4/30 5/1 to 5/31 6/1 to 6130 7/1 to 7/31 8/1 to 8/31 total
days 36 29 24 24 32 30 31 30 31 31 298
Flow Range in gpm

.- ---
------

Est Avg flow in gpm 2 1 178 535 5 i-.----.! 0 0 0 0
cf/day 192 1029491

".-.
385 34252 962 1539 0 0 0 0

cfltime period I 13855 5580 822051 2470n!~. 30788 46183l----- 0 0 0 0 3,389,228

--

sample date OB-Nov 20-060 24-Jan 23-Feb 20-Mar 17-Apr 15-May 19-Jun 17-Jul 22-Aug
pH 6 6 6.8 6.5 6.3 6.5
copper ugIL 3010 7400 702 306 675 370
zinc ugIL 16800 17000 4980 1530 9nO 5460

---0 ._-
liters 392,506 158,093 23,288,699 69,996,931 872,236 1,308,354 0 0 0

I" 1,181,444 1,169,886 16,348,666 21,419,061
~----- -- 0 --_._------

~ppermg-- __~~J_s.~ _~~B~_._-~-~ 0 0
i--- -------_.- -0---.-_.---

zln_cmg__ 6,594,103 2,687,577 115,977,719 107,095,305 8,521,745 ~!43,612 0 0 0-- ----
total

2.579 36.042 47.220
.--

copper Ibs 2.605 1.298 1.067 0.000 0.000 0.000 0.000 90.811
zinc Ibs 14.537 5.925 255.683 236.101 18.787 15.749 0.000 0.000 0.000 0.000 546.781



------- - - -- - - - - - - --
PRSW.v

time period
----

1 2 3 4 5 6 7 8 9 10
11/8 to 12/13 12/14 to 1/11 1/12 to 2/4 2/5 to 2/28 2/29 to 3/31 4I1io4l30 511 to 5/31 6/1 to 6/30 7/1 to 7/31 8/1 to 81'31 total

days 36 29 24 24 32 30 31 30 31 31 298
Flow Range in gpm

-

Est Avg flow in gpm 10 2 250 760 54 75 40 16 4 2.6
cf/day 1924 385 48107 146245 10391 14432 7697 3079 no 500
cfltime period 69274 11161 1154566 3509880 332515 432962 238610 92365 23861 15510 5,880,~2~

._.
sample date 08-Nov 20-Dec 24-Jan 23-Feb 20-Mar 17-Apr 15-May 19-Jun 17-Jul 22-Aug ._----
pH 6.7 7.3 6.6 6.2 5.6 6.6 4 6.8 7.4 6.9
copper ugIL

----~>

606 733 261 244 2370 153 4790 27.3 20.4 15.6
zinc ugIL

---
22800 116000 4240 1880 11800 2800 22000 25000 28900 29200

liters 1,962,531 316,186 32,708,846 99,434,893 9,420,148 12,265,817 6,759,828 2,616,708 675,983 439,389
1,189,294 231,764 8,537,009 24,262,114L 22,325,750 32,379,5n 13,790

--
coppermg 1,876,670 71,436 6,854
zinc mg 44,745,702 36,6n,520 138,685,508 186,937,599 111,157,743 34,344,289 148,716,221 65,417,693 19,535,904 12,830,154

total
copper Ibs 2.622 0.511 18.821 53.488 49.219 4.137 71.384 0.157 0.030 0.Q15 200.384
zinc Ibs 98.646 80.859 305.744 412.120 245.057 75.715 327.858 144.219 43.069 28.285 1761.570


