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1. Introduction

1.1. Piezometer/monitoring

This document is the second 1999/2000 Semi-Annual Ground Water
Monitoring Report for the Frontier Chemical - Pendleton Site (Site),
located on Town Line Road in the Town of Pendleton, Niagara County,
New York. This report is prepared based on the New York State
Department of Environmental Conservation (NYSDEC)-approved
Operation & Maintenance (O&M) Manual (O'Brien & Gere Engineers,
1997) for the Site, which addresses, among other items, long-term
ground water monitoring at the Site. This Semi-Annual Ground Water
Monitoring Report presents a discussion of the following:

¢ Piezometer/monitoring well inspection
¢ Hydraulic evaluation of the capped area and collection trench

¢ Evaluation of ground water chemistry in the intermediate and deep
ground water zones.

These items are described in the following sections.

well inspection

The piezometer/monitoring well inspection was conducted on February
7, 2000, and included the piezometers (P-1 through P-8), standpipe
(SP-1), and ground water monitoring wells (85-5R, URS-5D, 85-7R,
URS-7D, URS-91, URS-9D, 88-12C, 88-12D, URS-14I, and URS-14D)
identified as the Site monitoring network in the O&M Manual for the
Site.

Results of the inspection indicated that each piezometer and monitoring
well was in an acceptable condition for collecting water elevation
measurements and sampling. Similar maintenance issues to those
identified in previous inspection reports were noted at the Site:

¢ Piezometer P-6 is currently angled 20 to 30 degrees from vertical.

* Monitoring wells URS-141 and URS-14D should have fill material
installed around the concrete pads.

* Water (in the form of ice) was observed in the annular space of
monitoring well URS-141.

Final: March 24, 2000
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Semi-Annual Ground Water Monitoring Report

It should be noted that, at this time, these issues are not affecting the
integrity of the piezometers or monitoring wells. February 2000
inspection forms are included in Appendix A.

1.2. Hydraulic evaluation of capped area and collection trench

In accordance with the O&M Manual, a complete round of static ground
water elevations was collected from the piezometers (P-1 through P-8),
standpipe (SP-1), and ground water monitoring wells (85-5SR, URS-5D,
85-7R, URS-7D, URS-9I, URS-9D, 88-12C, 88-12D, URS-14I, and
URS-14D). The ground water elevation measurements were collected on
February 7, 2000. Glynn Geotechnical Engineering, Inc. attempted to
measure the surface water elevation of Quarry Lake on February 7, 2000.
Since the lake was ice covered and could not be penetrated, the ice
surface elevation was measured. The ground water elevations measured
in the piezometers and standpipe, and in the monitoring wells, are
summarized on Tables 1 and 2, respectively. Quarry Lake elevations are
summarized on Table 3. As shown on Table 3, the February 7, 2000 ice
surface elevation of Quarry Lake is slightly above the outlet weir
elevation of 577.2 ft.

The water level measurements collected on February 7, 2000 are
illustrated on Figure 1. These measurements are the eighth round
collected since remedial construction was substantially completed in
August 1996. The water elevation data was used to evaluate the
following:

*  Whether an inward hydraulic gradient exists at the site by comparing
water level measurements within the capped area (P-2, P-3, P-4, P-6,
and P-7) to those measured outside the capped area (P-1, P-5, P-8,
SP-1, and Quarry Lake)

* The ground water flow potential inside the capped area

*  Whether the ground water collection trench is effectively controlling
ground water migration away from the capped area.

The data indicates that an inward hydraulic gradient exists at the site,
except in the eastern portion of the capped area, where the data indicates
a slight outward hydraulic gradient. The ground water elevation in
piezometer P-2, located inside the capped area, is higher than the ground
water elevation in piezometer P-1, installed outside the capped area. An
inward hydraulic gradient exists in the northern and southern portions of
the capped area, as the ground water elevations inside the capped area
(P-6 and P-7) are less than the ground water elevations outside the
capped area (P-5 and P-8, respectively). Along the western portion of
the site, the ground water elevation at P-4 is higher than the elevation in

O’Brien & Gere Engineers, Inc.
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1. Introduction

the ground water collection trench (SP-1). The ground water elevation in
piezometer P-3, installed within the center of the capped area, is greater
than ground water elevations measured in piezometers P-1, P-5, and P-8,
installed outside the capped area.

Although the data indicates an outward hydraulic gradient within the
eastern portion of the capped area, the ground water elevations collected
in the piezometers installed within the capped area (P-2, P-3, P-4, P-6,
and P-7) are lower than originally measured in June 1997. The slight
fluctuations in water elevations in the piezometers located within the
capped area (P-2, P-3, P-4, P-6, and P-7) may be attributed to differences
in: barometric pressure during sampling events; the movement of water
within the capped area; and/or the low permeability of the materials. The
fluctuations in water elevations in the piezometers located outside the
capped area (P-1, P-5, and P-8) may be attributed to seasonal variations.

The contrasting fluctuations of ground water levels within and outside
the capped area demonstrate that ground water within the capped area
has been isolated. In addition, the ground water elevation in the
standpipe (SP-1) in the ground water collection trench is less than the ice
surface elevation of Quarry Lake, indicating that Quarry Lake is isolated
from the capped area.

Ground water elevations of piezometers installed within the capped area
along the northern (P-7), western (P-4), eastern (P-2), and southern (P-6)
portions of the Site are higher than the invert elevations (bottom) of the
ground water collection trench. The invert elevations of the ground
water collection trench vary from 568.80 ft to 563.37 ft. This
information indicates that the overall hydraulic gradient is to the west
towards the ground water collection trench. In summary, the data
indicates that the ground water collection trench is effectively removing
shallow ground water from within the capped area.

As discussed in the March 1998 monitoring report (O'Brien & Gere
Engineers, 1998), based on an average daily flow rate to the ground
water collection trench of 170 gallons/day and a hydraulic conductivity
adjacent to the ground water collection trench of 3.3 x 10 cm/sec, it is
estimated that approximately 110 years will be required to dewater the
containment area. However, the amount of water present within the
capped area and the time to dewater beneath the capped area has minimal
impact on the effectiveness of the containment, since hydraulic isolation
within the capped area has been established and ground water beneath
the capped area is migrating towards the ground water collection trench.

Final: March 24, 2000
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Semi-Annual Ground Water Monitoring Report

1.3. Ground water sampling and chemistry

Between February 7 and 9, 2000, the sixth round of post-closure ground

. water samples was collected in accordance with the protocols presented

in the O&M Manual. Ground water samples were obtained from the ten
ground water monitoring wells identified for sampling in the O&M
Manual (85-5R, URS-5D, 85-7R, URS-7D, URS-91, URS-9D, 88-12C,
88-12D, URS-14l, and URS-14D).

Following sample collection, the ground water samples were submitted
to O'Brien & Gere Laboratories, Inc., for analysis of the parameters
shown in Table 1-1.

Table 1-1. Ground water analytical methods.

Parameter Method

VOCs USEPA Method 8260B

Inorganics USEPA Methods 6010B/7470A/7841
Cyanide USEPA Method 9010B/9014

Source: O'Brien & Gere Engineers, Inc.

Ground water sampling logs and chain of custody forms are included in
Appendix B.

In accordance with the O&M Manual and as approved by the NYSDEC,
sampling and analysis for target compound list (TCL) semi-volatile
organic compounds (SVOCs) and polychlorinated biphenyls
(PCBs)/pesticides were discontinued for the second through fifth years of
monitoring. In accordance with the O&M Manual, sampling is to be
continued semi-annually for TCL volatile organic compounds (VOCs)
and target analyte list (TAL) metals during the second through fifth years
of monitoring. In accordance with the NYSDEC-approved O&M
Manual, the required sampling frequency will be re-evaluated after the
fifth year of monitoring.

Purge water generated during sampling was contained, passed through a
25-micron bag filter, and discharged to manhole MH-3. The water in
manhole MH-3 was conveyed through the pre-treatment system prior to
discharge to the Niagara County Sewer District (NCSD) interceptor
system at manhole MH-16.

The laboratory analytical data was validated by Data Validation Services
of North Creek, New York. The validation was performed in accordance
with guidance from the most current editions of the United States
Environmental Protection Agency (USEPA) Contract Laboratory
Procedures (CLP) National Functional Guidelines for Organic and

O’Brien & Gere Engineers, Inc.
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1. Introduction

Inorganic Data Review, and the USEPA Standard Operating Procedures
(SOPs) HW-2 and HW-6. Results of the validation indicated that the
samples were processed and analyzed in compliance with protocol
requirements, and with adherence to quality criteria. All of the analytical
results are useable, although minor qualifications are needed for some of

* the results. A copy of the data validation report is included in Appendix

C.

Results of the ground water analyses, along with a comparison of the
results with New York State Class GA Standards, are summarized on
Table 4. The New York State Class GA Standards presented on Table 4
have been revised to reflect revisions to the New York State water
quality standards (NYSDEC, 1999). In general, the February 2000
ground water chemistry is similar to previous sampling events.

Detected constituents exceeding New York State Class GA Standards
included iron at one location (URS-9I) and sodium at ten locations
(85-5R, URS-5D, 85-7R, URS-7D, URS-91, URS-9D, 88-12C, 88-12D,
URS-14], and URS-14D). Concentrations of iron have previously been
detected in background wells URS-141 and URS-14D at similar
concentrations. Concentrations of sodium have also been detected above
the New York State Class GA Standards in background wells URS-14I
and URS-14D at similar concentrations. It is likely that the elevated
concentrations of sodium are naturally occurring and are not related to
previous site activities. VOCs were not detected above the New York
State Class GA Standards. The database will be updated with data from
future sampling events, and ground water standards will be reviewed
annually to evaluate whether standards have been revised.

As specified in the O&M Manual, statistical analyses of the ground water
chemistry data have been completed. A preliminary exploratory data
analysis, using univariate statistics in SAS®, was performed for fifteen
analytes that have been detected a total of nine or more times in various
monitoring wells since the initial post-construction sampling event in
June 1997. Based on the results of the preliminary exploratory data
analysis, concentrations for thirteen analytes (at o = 0.10) do not appear
to be normally distributed. Magnesium and 1,2-dichloroethene appear to
be normally distributed.

The February 2000 data represents the results of the sixth baseline data
collection effort. A t-test analysis was conducted based on the data
collected from the post-construction sampling events, between June 1997
and February 2000, to evaluate whether downgradient concentrations
exceed upgradient concentrations, based on a comparison of
downgradient wells with the appropriate upgradient wells, URS-14I or
URS-14D. Based on the results of the t-test, Table 1-2 presents a
summary of locations where constituent concentrations in downgradient
wells exceeded concentrations at the appropriate upgradient comparison
well, at a confidence level (a) equal to 0.05.

Final: March 24, 2000
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Semi-Annual Ground Water Monitoring Report

Table 1-2. Results of the t-test analysis.

Analytes with Higher Concentrations than in

Monitoring Well Upgradient Wells

85-5R Calcium, Magnesium

URS-5D Calcium, Manganese, Sodium

85-7R Calcium, Magnesium, Sodium

URS-7D Calcium, Magnesium, Manganese, Sodium

URS-9i Calcium, Magnesium

88-12C Calcium, Magnesium, Arsenic

88-12D Calcium, Magnesium, Manganese, Potassium, Sodium

Source: O’Brien & Gere Engineers, Inc.

It should be noted that there are currently no New York State Class GA
Standards for calcium, magnesium, or potassium. Concentrations of
arsenic and manganese have not been detected above the New York State
Class GA Standards during the post-construction sampling. In addition,
it is likely that elevated concentrations of calcium, magnesium,
manganese, potassium, and sodium are naturally occurring and are not
related to previous site activities.

Results of the t-test analysis also indicate that barium concentrations are
greater in upgradient well URS-14I than in corresponding downgradient
wells URS-91 and 88-12C, and greater in upgradient well URS-14D than
in corresponding downgradient well 88-12D, at a confidence level of
a=0.05. T-test analysis results also indicate that sodium concentrations
are greater in upgradient well URS-14I than in corresponding
downgradient wells URS-91I and 88-12C, at a confidence level of a=0.05.
Concentrations of barium in URS-91I, 88-12C, 88-12D, URS-14l, and
URS-14D are below the New York State Class GA Standard.

Although carbon disulfide was detected in some of the samples at levels
above typical laboratory contamination, many samples show evidence of
sulfur dioxide, based on a review of the analytical spectrum by the data
validator, which may be related to the detection of carbon disulfide.
There are currently no New York State Standards for carbon disulfide.
In addition, carbon disulfide has been detected in the background wells.

O’Brien & Gere Engineers, Inc.
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2. Conclusions

Based on the data contained in this semi-annual report, the following
conclusions are presented:

* The isolation of ground water within the capped area has been
established.

» The ground water elevation data indicates that ground water within
the capped area is migrating to the west toward the ground water
collection trench.

* The ground water elevation data indicates that the ground water
collection trench is effectively removing shallow ground water from
within the capped area.

¢ The February 2000 ground water chemistry is similar to previous
sampling events.

¢ Results of the t-test analysis indicate that concentrations of arsenic
(88-12C), calcium (85-5R, URS-5D, 85-7R, URS-7D, URS-9I,
88-12C, and 88-12D), magnesium (85-5R, 85-7R, URS-7D, URS-9,
88-12C, and 88-12D), manganese (URS-5D, URS-7D, and 88-12D),
potassium (88-12D), and sodium (URS-5D, 85-7R, URS-7D, and
88-12D) exceed upgradient concentrations, based on a comparison of
downgradient wells with the appropriate upgradient wells, URS-14I
or URS-14D. There are currently no New York State Class GA
Standards for calcium, magnesium, or potassium. Concentrations of
arsenic and manganese have not been detected above the New York
State Class GA Standards during the post-construction sampling. It
is likely that elevated concentrations of calcium, magnesium,
manganese, potassium, and sodium are naturally occurring and are
not related to previous site activities.

e Results of the t-test analysis indicate that barium concentrations are
greater in upgradient well URS-141 than in corresponding
downgradient wells URS-91 and 88-12C, and greater in upgradient
well URS-14D than in corresponding downgradient well 88-12D, at
a confidence level of a=0.05. Concentrations of barium in URS-9I,
88-12C, 88-12D, URS-14l, and URS-14D are below the New York
State Class GA Standard.

Final: March 24, 2000
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Semi-Annual Ground Water Monitoring Report

T-test analysis results indicate that sodium concentrations are greater
in upgradient well URS-14I than in corresponding downgradient
wells URS-91 and 88-12C, at a confidence level of a=0.05.

Iron was detected in one monitoring well at a concentration above

- New York State Class GA Standards. Concentrations of iron have

previously been detected in the background wells at similar
concentrations. In addition, results of the t-test analysis indicate that
concentrations of iron are not statistically higher downgradient than
upgradient at the Site, indicating that the capped area is not
impacting ground water.

Sodium was detected in ten monitoring wells at concentrations above
New York State Class GA Standards. It is likely that this element is
naturally occurring and is not related to previous site activities.

Although carbon disulfide was detected in some of the samples at
levels above typical laboratory contamination, many samples show
evidence of sulfur dioxide, based on a review of the analytical
spectrum by the data validator, which may be related to the detection
of carbon disulfide. There are currently no New York State
Standards for carbon disulfide. In addition, carbon disulfide was
detected in the background wells.

O’Brien & Gere Engineers, Inc.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000
Standard 85-5R
Parameter uglL(ppb)|| 7/86 | 8/90 [ 2/91 [ 10/92 | 6/97 | 298 9/98 2/99 8/99 | 2/00
Acetone — NA R ND ND ND ND ND ND ND ND
Benzene 1 ND 15 ND ND ND 0.34J ND ND 0.10 J ND
|[2-Butanone — NA ND ND ND ND ND ND ND ND ND
Bromodichloromethane e ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide — NA ND ND ND ND ND ND ND ND 18
Chlorobenzene 5 ND NA NA NA ND 0.28 J ND ND ND ND
Chloroform 7 ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane e ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 NA ND ND ND ND ND ND ND 0.17J 0.10J
Ethylbenzene 5 ND ND ND ND ND 0.24 J ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND ND
4-Methyi-2-Pentanone — NA 2J ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND 2J ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND 0.14 J ND ND ND ND
Total Xylenes 5 ND ND ND 0.96 ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND
Vinyl Chioride 2 ND ND ND ND ND ND ND ND
(Metals (ppbY. | T e T g DR
Aluminum — 1,060 37.88 153 ND 300 ND ND ND ND
Antimony 3 NA ND 42.4B ND ND ND ND ND ND ND
Arsenic 25 NA 1B ND ND ND ND ND ND ND ND
Barium 1000 20 73.58 23.4B 15 40 80 50J ND 60 60
[|Beryllium - ND ND ND ND ND ND ND ND ND ND
Cadmium 5 5 ND ND ND ND ND ND ND ND ND
Calcium — 380,000 | 355,000 378,000 321,000 | 270,000 | 220,000 | 220,000 | 130,000 | 220,000 | 200,000
Chromium 50 40 7.58 ND ND ND 30 10 ND ND ND
Cobait — 20 ND ND ND ND ND ND ND ND ND
Copper 200 10 ND ND 11 ND ND ND ND ND ND
Cyanide 200 ND ND ND ND ND ND ND ND ND ND
Iron 300 1,020 669 915 418 140 2,300 190 ND 100 ND
|[Lead 25 150 ND 1.2B ND ND ND ND ND ND ND
"Magnesium - 179,000 | 106,000 170,000 139,000 130,000 85,000 110,000 | 59,000 | 99,000 [ 90,000
|[Manganese 300 100 40 57.5 42 50 260 40 ND 80 110
([Mercury 0.7 NA ND ND ND ND ND ND ND ND ND
Nickel 100 10 48.1 ND ND ND ND ND ND ND ND
Potassium — 9,500 60,700 6,280 6,400 ND ND ND ND 5,000 ND
Selenium 10 NA ND ND ND ND ND ND ND ND ND
Silver 50 30 ND ND ND ND ND ND ND ND ND
Sodium 20,000 126,000 | 132,000 | 120,000 | 100,000 | 93,000J | 58,000 87,000 | 52,000 | 96,000 | 67,000
Thallium — NA ND ND ND ND 8 ND ND ND ND
Vanadium — 35 4B ND ND ND ND ND ND ND ND
Zinc — 75 12.98B 17.6B ND ND ND ND ND 104 10
Notes:
1. R = Indicates compound rejected due to blank contamination.
2. J = Indicates result is less than sample quantitation limit but greater than zero.
3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.
4. E = Estimated value due to interferences.
5. W = Post-digestion spike is out of control limits.
6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.
7. NA = Not analyzed; ND = Not detected; N = Tentative.
8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines
for Organic and inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
i\div7 1\5829\24532\4\5.xis
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000

Standard URS-5D
Parameter ug/L(ppb)| 8/90 | 2/91 | 1o/02 [ /97 | 2/08 | 9/98 | 2/09 | 899 | 2/00
VOCs: (ppb} Ry A SR
Acetone — 250 R ND ND ND ND ND ND ND
Benzene 1 ND ND 1 ND 0.25J 0.11J ND 0.16 J ND
{[2-Butanone — ND R ND ND ND ND ND ND ND
{{Bromodichloromethane — ND ND ND ND ND ND ND ND ND
l[Carbon Disulfide — ND ND ND ND ND ND ND ND 4.2
|[Chiorobenzene 5 NA NA NA ND 0.31J ND ND ND ND
|[Chloroform 7 ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND 0.32J ND ND ND ND
Methylene Chloride 5 ND R ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND
Toluene 5 ND 1J ND ND 0.19J ND ND ND ND
Total Xylenes 5 ND 0.5J ND ND 1.5 ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND
Metals:{ppb) = = e B ot
Aluminum — ND ND ND ND ND ND ND ND ND
Antimony 3 ND 31.5B ND ND ND ND ND ND ND
Arsenic 25 1.3B 1B ND ND ND ND ND ND ND
Barium 1000 224 71.7B 32 20 ND ND ND 20 ND
Beryllium — ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND
Calcium — 378,000 | 407,000 | 387,000 | 440,000 | 300,000 | 490,000 | 510,000 | 490,000 { 500,000
Chromium 50 3B ND ND ND ND ND ND ND ND
{{Cobait — ND ND ND ND 61 210 850 350 59
Copper 200 ND ND 8 ND ND ND ND ND ND
Cyanide 200 ND ND ND ND ND ND ND ND ND
Iron 300 188 143 25 ND 120 ND ND ND ND
Lead 25 ND 1.3B 12 ND ND ND ND ND ND
[IMagnesium — 33,300 24508 | 570,000 | 100,000 | 24,000 | 87,000 | 76,000 | 93,000 | 97,000
|Manganese 300 8.88 3.58 ND 50 10 70 70 50 60
{IMercury 0.7 ND ND ND ND ND ND ND ND ND
|[Nickel 100 11.4B ND ND 90 ND 180 90 80 50
Potassium — 22,700 16,900 8,500 ND ND ND 5,000 ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND ND
Sodium 20,000 192,000 | 194,000 | 114,000 | 88,000 | 93,000 | 94,000 | 120,000} 110,000 | 120,000
Thallium — ND ND ND ND ND ND ND ND ND
Vanadium - 3.88 ND ND ND ND ND ND ND ND
Zinc — 19.98 14,78 ND ND 10 ND ND 10J 10
Notes:

1. R = Indicates compound rejected due to blank contamination.
. J = Indicates result is less than sample quantitation limit but greater than zero.
. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.
. E = Estimated value due to interferences.
W = Post-digestion spike is out of control fimits.
Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.
NA = Not analyzed; ND = Not detected; N = Tentative.
. Data validation was performed in accordance with USEPA CLP National Functional Guidelines
for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000

Standard 85-7TR
Parameter ugi (ppb)|l 7/86 | 8/90 | 2/91 | 10/92 | e6/97 | 298 [ 9598 | 299 | 8/99 | 2/00
IAcetone — NA ND R ND ND ND ND ND ND ND
[Benzene 1 ND 6 ND ND ND ND ND ND ND ND
{l2-Butanone — NA ND ND ND ND ND ND ND ND ND
Bromodichloromethane — ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide — 71 ND ND ND ND ND ND 0.93) ND 32
Chlorobenzene 5 ND NA NA NA ND ND ND ND ND ND
Chioroform 7 ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 NA ND ND ND 0.14J 019J | 014J | 021J [ 040J | 011J
Ethylbenzene 5 ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND ND
l4-Methyl-2-Pentanone — NA ND ND ND ND ND ND ND ND ND
1,1,2,2 -Tetrachioroethane 5 ND ND ND ND ND ND ND ND ND ND
[Toluene 5 ND ND 1J ND ND ND ND ND ND ND
Total Xylenes 5 ND ND ND ND ND ND ND ND ND ND
ITrichloroethene 5 ND ND ND ND ND ND ND ND ND ND
[Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND ND
iMetals {ppb): S N S e S S s :
IAluminum — 1,200 277 265 249 ND ND ND ND ND ND
|Antimony 3 NA 28.3B ND ND ND ND ND ND ND ND
|Arsenic 25 NA 1.48 1.78 ND ND ND ND ND ND ND
Barium 1000 30 918 1438 106 100 80 50J ND 40 40
Beryllium — ND ND ND ND ND ND ND ND ND ND
{ICadmium 5 5 ND ND ND ND ND ND ND ND ND
l[Calcium — 490,000 | 354,000 | 298,000 | 389,000 | 350,000 [ 350,000 | 420,000 | 400,000 | 440,000 | 410,000
[IChromium 50 20 ND ND ND ND ND ND 10 ND ND
[Cobalt — 20 ND ND ND ND ND ND ND | "ND ND
i{Copper 200 10 ND ND 8 ND ND ND ND ND ND
{{Cyanide 200 ND ND ND ND ND ND ND ND ND ND
{iron 300 920 586 820 435 190 310 270 170 90 70
flLead 25 120 ND 2.6B ND ND ND ND ND ND ND
[[Magnesium — 131,000 | 119,000 | 42,600 | 124,000 | 120,000 | 120,000 | 140,000 | 140,000 | 130,000 | 130,000
[Manganese 300 110 40.5 31.5 30 70 80 90 80 40 40
{Mercury 0.7 NA ND ND ND ND ND ND ND ND ND
{[Nickel 100 ND 7.4B ND ND ND ND ND ND ND ND
[Potassium — 28,000 | 5,540 5,770 6,700 5,000 5,000 6,000 | 6000 | 7,000 | 6,000
Selenium 10 NA ND ND ND ND ND ND ND ND ND
Siiver 50 10 ND ND ND ND ND ND ND ND ND
Sodium 20,000 |l 107,000 | 67,900 | 38,900 | 73,100 | 66,000J | 67,000 | 75,000 | 74,000 | 85,000 | 72,000
Thallium — NA ND ND ND ND 6 ND ND ND ND
Vanadium — 35 ND ND ND ND ND ND ND ND ND
Zinc — 65 ND 21.5 ND ND ND ND ND ND ND
Notes:

1. R =Indicates compound rejected due to blank contamination.
. J = Indicates result is less than sample quantitation limit but greater than zero.
. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection fimits.
. E = Estimated value due to interferences.
. W = Post-digestion spike is out of control limits.
. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.
. NA = Not analyzed; ND = Not detected; N = Tentative.
. Data validation was performed in accordance with USEPA CLP National Functional Guidelines
for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000
Standard URS-7D

Parameter ug/L(ppb)}l 8/90 | 2/91 | 10/92 | 6/97 | 2/98 | 9/98 | 2/99 | 8/99 | 2/00
VOCs (ppb) i o s it s sl i o R L :

Acetone — 120 R ND ND ND 61 6.0J ND ND
Benzene 1 ND ND ND ND 0.11J ND ND ND ND
{l2-Butanone — ND ND ND ND ND ND ND ND ND
[|Bromodichloromethane — ND ND ND ND ND ND ND ND ND
|[Carbon Disulfide — 0.5J ND ND ND ND ND 1.3J ND 5.2
[[Chiorobenzene 5 NA NA NA ND ND ND ND ND ND
l[Chioroform 7 ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone - ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND ND ND
Total Xylenes 5 ND ND ND ND 0.37J ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND
Vinyl Chioride 2 ND ND ND ND ND ND ND ND ND
Metals (ppb} s T s R e
Aluminum — 167B 52.5B ND ND ND ND ND ND 100
Antimony 3 20.58 36.3B ND ND ND ND ND ND ND
Arsenic 25 ND ND ND ND ND ND ND ND ND
Barium 1000 20.3B 47.2B 29 30 40 ND ND 30 30
IIBeryliium — ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND
Calcium — 277,000 | 333,000 | 403,000 | 360,000 ; 300,000 | 480,000 | 400,000 | 470,000 | 420,000
Chromium 50 ND ND ND ND ND 10 10 ND 10
Cobalt — ND ND ND ND ND ND ND ND ND
Copper 200 ND ND 8 ND ND ND ND ND ND
Cyanide 200 ND ND ND ND ND ND ND ND ND
iron 300 387 283 63 ND 70 ND 100 ND 180
ILead 25 ND ND ND ND ND ND ND ND ND
I[Magnesium — 96,200 | 115,000 | 140,000 | 120,000 | 89,000 | 140,000 | 130,000 | 140,000 | 140,000
I[Manganese 300 71.2 140 86 40 30 40 50 50 70
{Mercury 0.7 ND ND ND ND ND ND ND ND ND
[Nickel 100 23.5B ND ND ND ND ND ND ND ND
Potassium — 5,990 8,550 8,300 5,000 ND 6,000 ND 6,000 ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND ND
Sodium 20,000 82,700 | 68,900 | 78,900 | 66,000J] 54,000 | 79,000 | 74,000 | 81,000 | 68,000
Thallium — ND ND ND ND ND ND ND ND ND
Vanadium — 4.2B 6.7B ND ND ND ND ND ND ND
Zinc — 5.6B 12.2B ND ND ND ND ND ND ND
Notes:

1. R=indicates compound rejected due to blank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.

4. E = Estimated value due to interferences.

5. W = Post-digestion spike is out of control limits.

6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.

7. NA = Not analyzed; ND = Not detected; N = Tentative.

8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000
Standard URS-8!
Parameter ug/l. (ppb)jl 8/90 | 2/91 ] 10/92 | 6/97 | 2/98 | 998 | 2/99 | 8/@9 | 2/00
VOCs (ppb): x D s Comn : S
Acetone — R R ND ND ND ND ND ND ND
Benzene 1 ND ND ND 0.12J 0.29J ND ND ND ND
/{2-Butanone — ND 2J ND ND ND ND ND ND ND
|Bromodichloromethane — ND ND ND ND ND ND ND ND ND
/ICarbon Disulfide — ND ND ND ND ND 0.13J ND ND 8.5
[Chiorobenzene 5 NA NA NA ND 0.20J ND ND ND ND
[[Chioroform 7 ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND
1,2-Dichlioroethene 5 ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND 0.14J ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND
Toluene 5 0.7J ND ND ND 0.11J ND ND 0.16 J ND
Total Xylenes 5 ND ND ND 0.29J 0.54 ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND
Vinyl Chioride 2 ND ND ND ND ND ND ND ND ND
Mata!s(ppb) D s "f,:::':::‘”; 'izf- '»f:”’ ,—' ': R 5 g 2y i S BERR R R R ) SRR R g
Aluminum — 221 197 110 ND ND ND 200 ND 200
Antimony 3 ND ND ND ND ND ND ND ND ND
Arsenic 25 1.7B ND ND ND ND ND ND ND ND
Barium 1000 30.1B 22.8B 14 30 ND ND ND ND ND
Beryllium — ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND
Calcium -— 106,000 | 143,000 123 170,000 | 150,000 | 160,000 | 160,000 { 160,000 { 170,000
Chromium 50 8.6B 10.1 ND ND ND 10 10 ND ND
Cobalt — ND ND ND ND ND ND ND ND ND
Copper 200 12.78 ND ND ND ND ND ND ND ND
[[Cyanide 200 ND ND ND ND ND ND ND | ND ND
fliron 300 1,020 1,170 808 460 440 290 590 240 520
ILead 25 ND 1B ND ND ND ND ND ND ND
{{[Magnesium — 54,500 | 71,300 | 63,500 | 70,000 | 69,000 | 77,000 | 70,000 { 75,000 | 76,000
|[Manganese 300 67.5 80 75 50 30 40 50 40 50
[[Mercury 0.7 ND ND ND ND ND ND ND ND ND
[[Nickel 100 7.6B ND ND ND ND ND ND ND ND
Potassium — 3.9108 | 42508 | 2,900 ND ND ND ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND ND
Sodium 20,000 34,500 | 54,000 | 52,400 | 43,000J} 45,000 | 49,000 | 39,000 | 54,000 { 48,000
Thallium — ND ND ND ND 11 ND ND ND ND
Vanadium — ND 9.6B ND ND ND ND ND ND ND
Zinc - 19.3B 34.6 ND ND ND 20 ND 10J ND
Notes:

1. R = Indicates compound rejected due to blank contamination.
. J = Indicates result is less than sample quantitation limit but greater than zero.
. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.
E = Estimated value due to interferences.
W = Post-digestion spike is out of control limits.
. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.
NA = Not analyzed; ND = Not detected; N = Tentative.
. Data validation was performed in accordance with USEPA CLP National Functional Guidelines
for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendieton Site
Summary of Ground Water Analytical Data

February 2000
Standard URS-9D

Parameter ug/L (ppb)jl 8/90 | 2/91 | 10/92 | 6/97 | 2/98 | 9/98 | 2/98 | 8/99 | 2/00
VOCs (ppb).: - o s : : D o S :

Acetone e R R ND ND ND ND ND ND ND
Benzene 1 ND ND ND ND 1.9 ND ND ND ND
{2-Butanone — ND 6J ND ND ND ND ND ND ND
IBromodichloromethane — 4J ND ND ND ND ND ND ND ND
Carbon Disuifide — ND ND ND ND ND ND ND ND 16
Chiorobenzene 5 NA NA NA ND 0.79 ND ND ND ND
Chioroform 7 8 ND ND ND ND ND ND ND ND
Dibromochloromethane — 1J ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND 0.7 0.37J 0.34 J 0.17J 016 JN| 0.15J | 0.14J
1,2-Dichloroethene 5 ND ND 1 0.66 0.59 0.33 J 0.35J | 0.29J | 0.25J
Ethylbenzene 5 ND ND ND ND 0.44J ND ND ND ND
Methylene Chloride 5 ND ND 2 ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND
Toluene 5 0.6J ND ND ND 0.51 ND ND ND ND
Total Xylenes 5 ND ND ND ND 1.8 ND ND ND ND
Trichloroethene 5 ND ND 0.6 0.36J 0.24 J 0.20J 0.21J | 0.14J ND
Vinyl Chloride 2 ND ND ND 0.26J 0.44J | 0.11JN ND ND ND
Metals (ppb) s B 0 ER e e T 2o
Aluminum — 128 64.2B ND ND ND ND ND ND ND
Antimony 3 ND 28B ND ND ND ND ND ND ND
Arsenic 25 1.6B ND ND ND ND ND ND ND ND
Barium 1000 110B 38.2B 23 ND ND ND ND ND ND
Beryllium — ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND
Calcium — 56,500 | 146,000 | 120,000 | 200,000 | 190,000 | 190,000 | 200,000 | 210,000 | 220,000
Chromium 50 ND ND ND ND ND 10 ND ND ND
Cobalt — ND ND ND ND ND ND ND ND ND
Copper 200 5.2B ND ND ND ND ND ND ND ND
[[Cyanide 200 ND 11.1B ND ND ND ND ND ND ND
[liron 300 127 506 252 ND 70 80 70 60 50
{iLead 25 ND ND ND ND ND ND ND ND ND
iMagnesium — 29,900 | 70,200 | 60,000 { 58,000 | 73,000 | 71,000 | 72,000 | 77,000 | 78,000
|[Manganese 300 20.1 25.5 9 ND ND 10 10 10 10
fMercury 0.7 ND ND ND ND ND ND ND ND ND
HNickel 100 15.3B ND ND ND ND ND ND ND ND
Potassium -— 9,880 4,170B 3,600 ND ND ND ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND ND
Sodium 20,000 27,400 | 37,000 | 42,800 | 48,000J] 52,000 | 41,000 | 38,000 | 52,000 | 48,000
Thallium — ND ND ND ND 14 ND ND ND ND
Vanadium — 10.7B ND ND ND ND ND ND ND ND
Zinc — 50.5 16.7B ND ND ND ND ND ND ND
Notes:

1. R =Indicates compound rejected due to blank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. B =Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.

4. E = Estimated value due to interferences.

5. W = Post-digestion spike is out of control limits.

6. Sample data presented for 6/97, 2/98, 9/38, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.

7. NA = Not analyzed; ND = Not detected; N = Tentative.

8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Frontier Chemical-Pendleton Site

Table 4

Summary of Ground Water Analytical Data

February 2000
Standard 88-12C

Parameter ug/L (ppb)|| 8/90 [ 2/91 | 10/92 | 6/97 | 298 | 9/98 | 2/99 [ 8/99 | 2/00
VOCs (ppb): . A ol e e e G S

Acetone — ND ND ND ND ND ND ND ND ND
Benzene 1 ND ND ND ND ND ND ND ND ND
/[2-Butanone — ND ND ND ND ND ND ND ND ND
liBromodichloromethane — ND ND ND ND ND ND ND ND ND
lCarbon Disulfide — ND ND ND ND ND ND ND ND 0.84
l[Chlorobenzene 5 NA NA NA ND ND ND ND ND ND
lIChloroform 7 ND ND ND ND ND ND ND ND ND
Dibromochloromethane - ND ND ND ND ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND ND 0.19J
Total Xylenes 5 ND ND ND ND ND ND ND ND 0.15J
Trichloroethene 5 ND ND ND ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND
Aluminum — 481 1878 453 ND 900 ND 600 ND ND
Antimony 3 19.2B 28B ND ND ND ND ND ND ND
Arsenic 25 10 12.3B 14 9 7 10 12 11J 12
Barium 1000 11.4B 17.3 14 ND ND ND ND ND ND
|{Beryliium ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND
Calcium — 62,600 | 68,500 | 68,900 | 73,000 | 70,000 | 71,000 | 76,000 | 80,000 | 78,000
Chromium 50 21 4.6B ND ND 10 10 20 ND ND
Cobalt — ND ND ND ND ND ND ND ND ND
Copper 200 4.2B ND 5 ND ND ND ND ND ND
[Cyanide 200 ND ND ND ND ND ND ND ND ND
{liron 300 1,530 1,040 1,560 ND 2,200 330 1,600 100 200
ILead 25 1.5B 1.2B ND ND ND ND ND ND ND
IMagnesium — 88,500 | 103,000 | 92,500 { 110,000 | 98,000 | 110,000 | 100,000 | 110,000 | 110,000
|[Manganese 300 45.4 37.8 54 10 70 10 40 20 20
[Mercury 0.7 ND ND NA ND ND ND ND ND ND
[INickel 100 14.6B ND ND ND ND ND ND ND ND
Potassium — 2,5208 | 3,200B | 3,000 ND ND ND ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND ND
Sodium 20,000 34,600 | 41,100 | 41,300 | 47,000J | 43,000 { 40,000 | 42,000 | 50,000 | 47,000
Thallium —_— ND ND ND ND 13 ND ND ND ND
Vanadium — 22.1B 108 ND ND ND ND ND ND ND
Zinc — 10.1B 15.7B ND 20 20 ND ND 20J 20
Notes:

1. R = Indicates compound rejected due to blank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.

4. E = Estimated value due to interferences.

5. W = Post-digestion spike is out of contro! limits.

6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.

7. NA = Not analyzed; ND = Not detected; N = Tentative.

8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendieton Site
Summary of Ground Water Analytical Data

February 2000
Standard 88-12D
Parameter ug/L {ppb) 8/90 2/91 6/97 | 298 | 9/98 | 2/99 | 899 | 2/00
Acetone — ND ND ND ND ND ND ND ND
Benzene 1 1J 0.9J ND 0.13 J 0.13J ND 0.16 J ND
[[2-Butanone — ND ND ND ND ND ND ND ND
Bromodichloromethane — ND ND ND ND ND ND ND ND
Carbon Disulfide — ND 6 ND ND 0.56 0.70 J ND 77
Chlorobenzene 5 ND ND ND ND ND ND ND ND
Chloroform 7 ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND 2J ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND 0.11J ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND
Toluene 5 R 13 ND ND ND ND ND ND
Total Xylenes 5 ND ND ND 0.48 J ND ND ND ND
Trichloroethene 5 ND 6 ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND
Metals:(ppb): SRR i e s e e o
Aluminum — ND 172B . ND ND ND ND ND ND
Antimony 3 50.7B 56.18B ND ND ND ND ND ND
Arsenic 25 ND 1.3BW ND ND ND ND ND 6
Barium 1000 2.9B 7.98 ND ND ND ND ND ND
Beryllium — ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND _ND ND ND
Calcium — 464,000 | 623,000E | 490,000 | 480,000 | 630,000 { 630,000 | 670,000 | 720,000
Chromium 50 7.6B 27.8E 10 30 30 90 ND 20
Cobalt — ND ND ND ND ND ND ND ND
Copper 200 ND ND ND ND ND ND ND ND
Cyanide 200 ND ND ND ND ND ND 12 ND
Iron 300 168 250 180 480 110 650 30 70
|[Lead 25 ND 1.8BW ND ND ND ND ND ND
[[Magnesium — 109,000 | 199,000E | 130,000 { 110,000 | 180,000 | 160,000 | 180,000 | 210,000
|Manganese 300 33.9 696 90 60 40 50 30 30
[Mercury 0.7 ND ND ND ND ND ND ND 0.2J
[Nickel 100 11.58B 25.5B ND ND ND 70 ND ND
Potassium — 5,310 12,000E 600 6,000 10,000 9,000 9,000 { 11,000
Selenium 10 ND ND ND ND 6 ND ND ND
Silver 50 ND ND ND ND ND ND ND ND
Sodium 20,000 66,400 474,000 | 140,000J| 100,000 | 330,000 | 250,000 | 330,000 | 450,000
Thallium — ND ND ND ND ND ND ND ND
Vanadium — 51.6 2.4B ND ND ND ND ND ND
Zinc — 7.9B ND ND 10 ND ND 10J 10
Notes:
1. R = Indicates compound rejected due to blank contamination.
2. J = Indicates result is less than sample quantitation limit but greater than zero.
3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.
4. E = Estimated value due to interferences.
5. W = Post-digestion spike is out of control limits.
6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.
7. NA = Not analyzed; ND = Not detected; N = Tentative.
8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000
Standard URS-141

Parameter ug/L (ppb)|| 2/91 | 10/92 | 6/97 | 2/98 | 9/98 | 2/99 | 8/@9 | =2/00
VOCsi{ppb} == P e v

Acetone — ND ND ND ND ND ND ND ND
Benzene 1 ND ND ND 1 ND ND ND ND
{[2-Butanone — ND ND ND ND ND ND ND ND
[[Bromodichioromethane — ND ND ND ND ND ND ND ND
l[Carbon Disulfide — ND ND ND ND ND ND ND 1.2
{[Chlorobenzene 5 NA NA ND 0.81 ND ND ND ND
[[Chloroform 7 ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND 0.13J ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND 0.17 J
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND 0.15J ND ND ND ND
Total Xylenes 5 ND ND ND ND ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND
Vinyl Chioride 2 ND ND ND ND ND ND ND ND
Metals:(ppb)- = e == SommmRammE e e Lo
Aluminum — 7,140 1,170 1300 400 ND 300 ND ND
Antimony 3 ND ND ND ND ND ND ND ND
Arsenic 25 7.2B ND ND ND ND 5 ND 6
Barium 1000 1158 47 50 40 40J 40 50 50
|[Berylium — 1.2B ND ND ND ND ND ND ND
{{Cadmium 5 ND ND ND 1 ND ND ND 2
|Calcium — 73,900 | 35,200 128,000J| 21,000 | 23,000 { 26,000 | 30,000 | 34,000
|Chromium 50 30.9 ND ND 160 ND ND ND 10
[Cobalt . — 5.8B ND ND ND ND ND ND ND
liCopper 200 18.5B 8 ND 10 ND ND ND ND
[Cyanide 200 ND ND ND ND ND ND ND ND
fliron 300 10,400 | 2,060 1,800 2,300 ND 320 ND ND
ILead 25 7.5 ND ND ND ND ND ND ND
{IMagnesium — 32,800 | 22,300 | 21,000 | 17,000 | 21,000 | 23,000 | 25,000 | 29,000
[IManganese 300 484 145 70 60 ND ND ND ND
[IMercury 0.7 ND ND ND ND ND ND ND ND
{Nickel 100 30.4B ND ND 170 ND ND ND ND
IPotassium — 17,100 | 5,500 ND 25,000 | 8,000 6,000 6,000 ND
{[Selenium 10 ND ND ND ND ND ND ND ND
|[Sitver 50 ND ND ND ND ND ND ND ND
Sodium 20,000 } 44,700 | 42,500 | 58,000 J| 48,000 | 48,000 | 54,000 | 62,000 | 67,000
Thallium — ND ND ND 6 ND ND ND ND
Vanadium — 16.1B ND ND ND ND ND ND ND
Zinc - — 52.3 ND 10 30 ND ND 30J 20
Notes:

1. R = Indicates compound rejected due to blank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.

4. E = Estimated value due to interferences.

5. W = Post-digestion spike is out of control limits.

6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/99, and 2/00 sampling events is for cis-1,2-dichloroethene.

7. NA = Not analyzed; ND = Not detected; N = Tentative.

8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Table 4

Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 2000
Standard URS-14D

Parameter ug/L{ppb)l 2781 | 10/92 | 6/97 [ 2/98 | 9/98 | 2/99 T 899 [ 2/00
vocs;(ppb),’ S B | P B S s : :

Acetone -— ND ND ND ND ND ND ND ND
Benzene 1 ND ND ND ND ND ND ND ND
|[2-Butanone — ND ND ND ND ND ND ND ND
[Bromodichloromethane — ND ND ND ND ND ND ND ND
Carbon Disulfide — ND ND ND ND 0.47J 1.1J ND 6.7
Chlorobenzene 5 NA NA ND ND ND ND ND ND
Chioroform 7 ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND ND ND ND
Methylene Chloride 5 R ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND ND ND ND
Total Xylenes 5 ND ND 0.11J 0.21J ND ND ND ND
(Trichloroethene 5 ND ND ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND
Metals: {pph): - Smmde s e i : it
Aluminum — 99.8 ND ND ND ND ND ND ND
Antimony 3 32.1B ND ND ND ND ND ND ND
Arsenic 25 2B ND ND ND ND ND ND ND
Barium 1000 25.5B 23 20 ND ND 40 30 30
[[Beryllium — ND ND ND ND ND ND ND ND
[[Cadmium 5 ND ND ND ND ND ND ND ND
{{Calcium — 255,000 | 292,000 | 210,000 | 250,000 | 310,000 | 280,000 | 360,000 | 310,000
{|Chromium 50 10.3 7 ND ND 10 ND ND ND
[Cobalt — ND ND ND ND ND ND ND ND
Copper 200 ND 8 ND ND ND ND ND ND
Cyanide 200 ND ND ND 10 10 ND ND ND
Iron 300 357 193 ND ND ND 80 ND ND
Lead 25 1.1B ND ND ND ND ND ND ND
I[Magnesium — 75,200 78,000 61,000 66,000 | 81,000 | 71,000 { 91,000 | 83,000
(Manganese 300 30.8 27 ND ND ND ND 10 ND
[Mercury 0.7 ND ND ND ND ND ND ND ND
|[Nickel 100 ND ND ND ND ND ND ND ND
Potassium — 4,250B 3,700 ND ND ND ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND
Silver 50 ND ND ND ND ND ND ND ND
Sodium 20,000 40,700 38,700 | 52,000J | 49,000 | 50,000 | 48,000 | 58,000 { 47,000
Thallium — ND ND ND ND ND ND ND ND
Vanadium — ND ND ND ND ND ND ND ND
Zinc — 26.8 ND ND 10 10 ND ND ND
Notes: )

1. R = Indicates compound rejected due to blank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. B =Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits.

4. E = Estimated value due to interferences.

5. W = Post-digestion spike is out of control limits.

6. Sample data presented for 6/97, 2/98, 9/98, 2/99, 8/39, and 2/00 sampling events is for cis-1,2-dichloroethene.

7. NA = Not analyzed; ND = Not detected; N = Tentative.

8. Data validation was performed in accordance with USEPA CLP National Functional Guidelines

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Appendix A

Piezometer/monitoring well
inspection forms



MONITORING WELL INTEGRITY CHECKLIST

Site Name: fvowhed Cha - Well Identification : 7 - \
Personnel : —~¢€f / DE— Date: z/+/c
WELL SPECIFICATIONS

* Protective Casing Above Gredhd ~ Flush Mounted

Well Construction Stainless Steel

Well Diameter Zgeh 4-inch
, |
Depth to Ground Water : 945
i
Well Depth: /5.4

WELL INTEGRITY

1. Well identification clearly marked ? @
2. Well covers and locks in good condition and secure ? ETE
3. Is the well stand pipe vertically aligned and secure ?
4. |s the concrete pad and surface seal in good condition ? €3
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? e
7. Is the measuring point on casing well marked ?
8. Is there standing water in the énnular space ? yes

®

g. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: o derv Clews Well Identification: .72
~ Personnel : ’W?/ e Date: </+/00

WELL SPECIFICATIONS

Protective Casing - Above Ground ush Mountse

Well Construction @ Stainless Steel

Well Diameter GAnch 4inch.

Depth to Ground Water : 1, >} ‘ |

Well Depth: hE

WELL INTEGRITY

1. Well identification clearly marked ? @
2. Well covers and locks in good condition and secure ?
3. Is the well stand pipe vertically aligned and secure ? ges)
4. |Is the concrete pad and surface seal in good condition ? s
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ?
7. s the measuring point on casing well marked ? yes
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? yes

COMMENTS:

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Froather Cremical Well ldentification: ¢ - =
Personnel . —ep 4w Date: -/ /00
WELL SPECIFICATIONS

- Protective Casing Above Ground FlgstTMounted
Well Construction EC Stainless Steel
Well Diameter @h 4-inch

Depth to Ground Water : ot 2104

Well Depth: W o)

WELL INTEGRITY

1. Well identification clearly marked ? fes no

2. | Well covers and locks in good condition and secure ? i) no

3. Is the well stand pipe vertically aligned and secure ? e no

4. Is the concrete pad and surface seal in good condition ? = no

5. Are soils surrounding the well pad eroded ? yes g1

6. Is the well casing in good condition ? ¥eS no

7. Is the measuring point on casing well marked ? | e | no

8. Ié there standing water in the annular space ? yes AT

9. Is the stand pipe vented at the base to allow drainage ? yes no /A

~ COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

Site Name: £ooaher Clhamicad Well Identification: 7v- d-
Personnel : T¢¢/ pe Date: z/4/o0

WELL SPECIFICATIONS

Protective Casing " Above Ground Fiu@ed
Well Construction By Stainless Steel
Well Diameter @1 ;-inch

Depth to Ground Water : 6.35‘

Well Depth: \v?\’?—'

WELL INTEGRITY

1. Well identification clearly marked ? y&s
2. Well covers and locks in good condition and secure ? ¥es
3. Is the well stand pipe vertically aligned and secure ? ¥
4. Is the concrete pad and surface seal in good condition ? yes)
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? yes
7. s the measuring point on casing well marked ? yes
8. Is there standing water in the annular space ? yes
”9. Is the stand pipe vented at the base to allow drainage ? yes

COMMENTS:

"~ no

no
no

no

no

no

no U/A



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Fronter Chemical

Personnel : —PP/pE- Date: 2/4/00

WELL SPECIFICATIONS

Protective Casing

Well Diameter 24nch 4-inch

f

Depth to Ground Water : 4

Well Depth: 15,58

WELL INTEGRITY

1.

2

Well identification clearly marked ?
Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?
Is there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Well ldentification :

A@nd Flush Mounted

Well Construction £IC° Stainless Steel

Is the concrete pad and surface seal in good condition ?

398 B

es

<

@ B

es

<

®

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST -

Site Name: o hec Chewmcd Well Identification: ¢ -

Personnel : TV P/ pDEL- Date: 2/71/co
WELL SPECIFICATIONS

- Protective Casing Above Ground Fhash Mouhted
Well Construction PYe Stainless Steel
Well Diameter &neh 4-inch
Depth to Ground Water : co."“
Well Depth: o |

WELL INTEGRITY

1. Well identification clearly marked ? qes
2. Well covers and locks in good condition and secure ? yes
3. Is the well stand pipe vertically aligned and secure ? yes
4. |s the concrete pad and surface seal in good condition ? qES
Are soils surrounding the well pad eroded ? yes
‘6. Is the well casing in good condition ? Es
7. Is the measuring point on casing well marked ? AES
Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to ailow drainage ? yes
COMMENTS:

S"’""“le’e lfﬁ""-':j 20 -20° at surkace -

no

no

no

no

no

no

H/‘Qr



MONITORING WELL INTEGRITY CHECKLIST

Site Name: fFrowher Qemed Well Identification : 2a= - ©-
Personnel : ¢¢ /0cL Date: 2/4/co
| WELL SPECIFICATIONS
~ Protective Casing Above Ground FlasiT iV o)
Well Construction 70> Stainless Steel
Well Diameter 3@ 4-inch
Depth to Ground Water : 1,27 |
Well Depth: Woo® i

WELL INTEGRITY

1. Well identification clearly marked ? eSS
2. Well covers and locks in good condition and secure ? @ CE
3. Is the well stand pipe verticaily aligned and secure ? @
4. Is the concrete pad and surface seal in good condition ? qes)
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? XS5
7. s the measuring point on casing well marked ? eid)
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? yes

COMMENTS:

no

no

no

no

no

no

no

u/A



MONITORING WELL INTEGRITY CHECKLIST
' Site Name: Feanbysv Clro e Well Identification: > - B

Personnel: TPV /DgC Date: 2 /4]oe
WELL SPECIFICATIONS

Protective Casing @ Flush Mounted
Well Construction FPCD Stainless Steel

Well Diameter 4-inch

{
Depth to Ground Water : G

Well Depth: [7,. 2R

WELL INTEGRITY

1. Well identification clearly marked ? no

2. Well covers and locks in good condition and secure ? yes no

3. |Is the well stand pipe vertically aligned and secure ? no

4. Is the concrete pad and surface seal in good condition ? no

5. Are soils surrounding the well pad eroded ? yes @

6. Is the well casing in good condition ? yes no

7. Is the measuring point on casing well marked ? @ no

8. Is there standing water in the annular space ? yes @
9. Is the stand pipe vented at the base to allow drainage ? Q@s‘ no

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

Site Name:  Fonher Chemical Well Identification: <se -\
Personnel : —¢¢ /pa Date: 2/-/oo
WELL SPECIFICATIONS

 Protective Casing Agove/ Ground @
Well Construction BVYC™ - Stai gel / HDPE

Well Diameter 2-inetr” o 52§
Depth to Ground Water : Dr¥ .

]
Well Depth: A

WELL INTEGRITY

1. Well identification clearly marked ? §ED no

2. Well covers and locks in good condition and secure ? e no

3. Is the well stand pipe vertically zligned and secure ? XS . no

4. |s the concrete pad and surface seal in good condition ? &es no

5. Are soils surrounding the well pad eroded ? yes Fae)

6. Is the well casing in good condition ? AED no

7. s the measuring point on casing well marked ? AED no

8. Is there standing water in the annular space ? yes do)

9. Is the stand pipe vented at the base to ailow drainage ? yes no / A

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Fromhee Cheomcad Well Identification : 85 -‘:“;R
Personnel : TP¢/PE- Date: 2z/+/oo

WELL SPECIFICATIONS

Protective Casing Abgve Grohnd Flush Mounted

Well Construction Stainless Steel

Well Diameter ' 24nén 4-inch

Depth to Ground Water : __0_5_'_‘_"1_‘_

Well Depth: J&fi

WELL INTEGRITY

1. Well identification clearly marked ? ¥é3
2 Well covers and locks in good condition and secure ? yés
- 3. Is the well stand pipe vertically aligned and secure ? y&s)
4. Is the concrete pad and surface seal in good condition ? ¥es
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? Wei
7. s the measuring point on casing well marked ? fes
8. Is there standing water in the annular space ? yes

)

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

no
no
no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Fronkier  Owemviced

Personnel : T7¢ /D& Date: z/+/w
WELL SPECIFICATIONS
~ Protective Casing - ove Ground Flush Mounted

Well Construction PVC @
Well Diameter @ 4-inch

\

Depth to Ground Water : o2\

\
Well Depth: A0,

WELL INTEGRITY

1.

2.

7.

8.

S.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Well ldentification: ves -Ao

PRIRGOR

<
o
n

®

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: fronther Chomacal Well Identification: 85 -e.
Personnel : —ff/pec Date: 2 /1 /oo
WELL SPECIFICATIONS

_ Protecti\}e Casing

Well Diameter Tneh 4-inch
Depth to Ground Water : A%

Well Depth: 21,

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good conditibn and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ? |

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Flush Mounted

’ > N » 4
Well Construction ’ Stainless Steel

OB E

yes

P ®

yes

[

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Fvonher Chemied Well Identification : oeS>-1©
Personnel : —v¢/pct Date: z/+1/ce

WELL SPECIFICATIONS

Protective Casing Abo Flush Mounted

Well Construction PVC @

Well Diameter <25nch 4-inch

|
Depth to Ground Water : 1273

{
Well Depth: b‘\,‘H

WELL INTEGRITY

1. Well identification clearly marked ? yES
2 Well covers and locks in good condition and secure ? Y
3. Is the well stand pipe vertically aligned and secure ? e
4. |s the concrete pad and surface seal in good condition ? ¥Es
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? yes
7. Isthe meésuring point on casing well marked ? @es
8. Is there standing water in the annular space ? ~ yes
9. Is the stand pipe vented at the base to allow draihage ? ¥es

COMMENTS:

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: e Clemoce Well Identification: oves. o T
Personnel : TPP /pec Date: /4 /00

WELL SPECIFICATIONS

Protective Casing Ab(\iv@w Flush Mounted

Well Construction PVC Steintess Steel

Well Diameter 24nen 4-inch

Depth to Ground Water : Q.O\O‘

Well Depth: dip,'? |

WELL INTEGRITY

1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ? qES
3. Is the well stand pipe vertically aligned and secure ?
4. Is the concrete pad and surface seal in good condition ? YES
5. Are soils surrounding the well pad eroded ? ' yes
6. Is the well casing in good condition ? ~TED
7. Is the measuring point on casing well marked ? YeSD
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? ey

COMMENTS:

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: S her Clena MQ Well Identification: yrs -AO

Personnel : T?P/ DET Date: 2/1/oce
WELL SPECIFICATIONS
. Protective Casing AbOV dUNg Flush Mounted

Well Construction PVC S@Einiess Sted

Well Diameter 4-inch

Depth to Ground Water : aMk

~ Well Depth: SoBA

WELL INTEGRITY
1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?

5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?
7. |s the measuring point on casing well marked ?
8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Uk

yes

9

yes

U

yes

y

no
no
no

no

no

no

>

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: o, e Chomieal
Personnel: — 9P /'D&

Date : 2/'1/00

WELL SPECIFICATIONS

Protective Casing

Well Construction PVC

Well Diameter &inch) 4-inch
Depth to Groimd Water : 12 .°°‘.

Well Depth: 2130

WELL INTEGRITY

1.

2

COMMENTS:

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Aré soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there sténding water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

Cc-r\(.re/;{ FA.Z»( uw:(,& qrm(e('

Well Identification :

Above Groun@>  Flush Mounted

S8\

RN

yes

® 9

yes

®

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Feen Her C\»uugi Well Identification : 82 22D

Personnel : —op /D < Date: 2/1/o0

WELL SPECIFICATIONS

Protective Casing @d Flush Mounted
 Well Construction PVC Staintess StE!

Well Diameter =in 4-inch

Depth to Ground Water : 50.54

Well Depth: 52.’5%‘

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in gbod condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?

4. Is the concréte pad and surface seal in good condition ?

5. Are soils surrounding the well pad eroded ? yes

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ? . yes

Q. |s the stand pipe vented at the base to allow drainage ?

COMMENTS:
Concrete f"’t poder 7”‘“”{‘

RN

® 8

®

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Froahec Clhenal Well Identification: ves - 1 T_
~ Personnel : 0¥ /pet Date: 2/-/fo0

WELL SPECIFICATIONS

Protective Casing Above Ground Fidsh Mounted

Well Construction PVC StainTess Steel

Well Diameter @@’ 4-inch

Depth to Ground Water : 5.4 '
- Well Depth: 31 ‘OB"

WELL INTEGRITY

1. Well identification clearly marked ? . @ no

2. Well covers and locks in good condition and secure ? no

3. Is the well stand pipe vertically aligned and secure ? no

4. s the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ? yes @
6. Is the well casing in good condition ? (ges)  no

7. s the measuring point on casing well marked ? no

8. Is there standing water in the annular space ? yes @

9. Is the stand pipe vented at the base to allow drainage ? @ no N/A

COMMENTS:



Site Name: Fanher Cremcok Well Identification :
Personnel : T¢¢/vgC Date: /- /00

WELL SPECIFICATIONS

Protective Casing Above Ground F d
Well Construction PVC Stziriess Sieel
Well Diameter -in 4-inch

'MONITORING WELL INTEGRITY CHECKLIST

Depth to Ground Water : $.94
|
Well Depth: 416

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

~9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

OCs - 14D

<
o

IO

<
(]
n

@

yes

yes

%

no

no

no

no

&)

no

no

&

no

MR-



Appendix B

Ground water sampling logs



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date g!g!oo

Site Name [, 1 hie Chemica

Location _{}, Al 'l'on

Project No. 2+ S >1—

Personnel T pp /DEC

Weather

Svany 3°

g5-5R

Well #

Evacuation Method 55 BRailec

Sampling Method

55 Beuler

Well Information:
Depth of Well *

Depth to Water *
Length of Water Column

Volume of Water in Well
3X Volume of Water in Well

* Measurements taken from

36,02 ft
.74 f
26.28
. { __gal(s)
/3.8 g

[:jg:lwan Casing

Water Volume /it. for:

& 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

[ |Protective Casing

\C gail.(s)
_¥£z__

(Other, Specify)

linstrument Calibration:

[pH Buffer Readings|

[Conductivity Standard Readings

4.0 Standard 84 S Standard
7.0 Standard 7.91 1413 S Standard
10.0 Standard 10.00
Water parameters:
Gallons Temperature oc pH Conductivity
Removed Readings Readings Readings uS/cm
<& o <
initial _ o, <~ initial ¥ ~) intial 5.5 2 initial { 567
-~ -
L0 s _yos 14z
/0.0 /. Z, 7 35 /32

Water Sample:
Time Collected <45
Physical Appearance at Start | [Physical Appearance at Sampling |

Color Clear Color Cte cor

Odor Ny Odor ALY
Turbidity (> 100 NTU) p7 { Turbidity (> 100 NTU) Y
Sheen/Free Product N~ Sheen/Free Product NAEL
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH

4o m Glass A Mo 114l <2

| {fe plashe \ Yes ND 1 <2

N2 la‘as\c, \ No oRn-: . Z10
Noies:

P - grm

JAM:ers/div76/adminv4_notes/stadSiog

April 25, 198

-~



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log

Date 2 ’ 2 !o o

Site Name /=, ki, o Ohe masead Weather Seannt 3

Location 12,4 le4on Well # URrRS-5D

Project No. Z24S372- Evacuation Method SS A, e -

Personnel TP 7 ,/ DEC Sampling Method 55 £} ler

Well Information: )

Depth of Well * £19 .54 ft. Water Volume /tt. for:

Depth to Water * 9. 2| ft. . 2" Diameter Well = 0.163 X LWC

Length of Water Column LYo.b> 4" Diameter Well = 0.653 X LWC

Volume of Water in Well G, (P gal.(s) 6" Diameter Well = 1.468 X LWC

3X Volume of Water in Well / 7 . ﬂ/ gal (s)
Volume removed before sampling i3 gal.(s)
Did well go dry? - ;[{ S

(Other, Specify)
* Measurements taken from [:fx:]Well Casing [ Protective Casing ] |

Instrument Calibration:

[pH Buffer Readings| [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard 1.0\ 1413 S Standard

10.0 Standard 0. !

Water parameters:

Gallons Temperature ) (/ pH Conductivity
Removed Readings Readings Readings uS/cm
initial | intial___ (1. L inial .59 nitial (7] <k |
. S 4 3| Ziwo
; Gl 770 o 5o

Water Sample: -

Time Collected u , v

Physical Appearance at Start | [Physical Appearance at Sampling 1

.
Color C Lo Color S F g
Odor ﬂ;\w}‘w‘ Odor / Uau /

Turbidity (> 100 NTU) RV Turbidity (> 100 NTU) _? 22

Sheen/Free Product Noap Sheen/Free Product Ao

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH
Yo m! blas> z No [ {H! <c
| Gl Plas he / Yes Hyoo | <2
L Lifer Plas he ! No Ao bd)

Notes:

P\D 925 PFM D.w\\ @\l 6W\¢ VR =

JAM:ers/div78/admin/4_notes/stadSlog

April 25, 199

-~



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date 7,/ 4 / (/6]
Site Name F}w_,f.\ oy Clawcad Weather Sunny Y4t
Location  Peschle bue Well # &< ~le
Project No. 14537 Evacuation Method 55 fa\er
Personnel —rPQ/ / DEL- Sampling Method 5S Padles
Well Information:
Depth of Well * 2-1 "\ ft. Water Volume /ft. for:
Depth to Water * ¢ 3% ft X 2" Diameter Well = 0.163 X LWC
Length of Water Column y AN 33 ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 3 "s’g gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well 10.% gal.(s)
Volume removed before sampling l( gal.(s)
Did well go dry? Yo
(Other, Specify)
* Measurements taken from [::K\:]Well Casing [ lProtective Casing

Instrument Calibration:

[pH Buffer Readings|

[Conductivity Standard Readings |

4.0 Standard 84 S Standard
7.0 Standard .eo 1413 S Standard
10.0 Standard { Q.Y
Water parameters:
Gallons Temperature| Q pH Conductivity
Removed Readings Readings Readings uS/cm
initial (15 initial initial ___u_.‘jj____ initial 21A0
S N e -
3.5 A9 (L3 [R4l
1.0 \0. 2 833 17277
L 24 % 17149
Water Sample: ;
Time Collected ! )/ 2
Physical Appearance at Start | [Physical Appearance at Sampling ]
Color C\esd Color tf" B uar
Odor N Odor Nt
Turbidity (> 100 NTU) 0 Turbidity (> 100 NTU) bS L[,
Sheen/Free Product |V Sheen/Free Product A
Samples collected:
Container Size Container Type ‘|# Collected Field Filtered Preservative Container pH
YO Glass 2 Ao ). | H <z
L Lile Plashe 1 Nes HNO; =2z
{ lde Plashe 1 No (OH >0
Notes:

DD - ¢ Ppm

JAM:ers/div76/admirvd_notes/stadglog

April 25, 199

-~



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log

Date 1/4 / oU
Site Name ¥y c\;\/\\-e_\{' Chtmicok Weather Sonmnuw U
Location  fewnd\e e Well # u;zs\ 1o
Project No. L dS3Y2 Evacuation Method 5. Bales
Personnel T'P?/ DEL SamplingMethod 5 Builev
Well Information: ‘
Depth of Well * 37« 5“‘ W ft Water Volume /ft. for:
Depth to Water * 719 "ﬁ}‘( ft. & 2" Diameter Well = 0.163 X LWC
Length of Water Column 32.0(0 % ft. 4" Diameter Well = 0.653 X LWC
Volume of WaterinWell  5,2% W gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well 5.7 22G.C  gal(s)
- Volume removed before sampling Y ad gal.(s)
Did well go dry? A

(Other, Specify)

* Measurements taken from X Well Casing [ Protective Casing

Instrument Calibration:

[pH Buffer Readings] [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard -1.%9 1413 S Standard

10.0 Standard 10.%°

Water parameters:

Gallons Temperature 0 pH Conductivity
Removed Readings (/ Readings Readings uS/cm
initial %Q initial___ B.0p iniial T\ - initial 1285
1.0 9.8 2 z§ 1433

14 7.0 7. =R (681
28 _a°e _ 206 70

i
Water Sample: ) g”b"
Time Collected !
Physical Appearance at Start | [Physical Appearance at Sampling |
Color Cleww Color Jecr ot dovdy
Odor St Sl phul Odor . Slynt S fur
i ) - i -+
Turbidity (> 100 NTU) 10 Turbidity (> 100NTU) - 4 3
Sheen/Free Product N owe Sheen/Free Product ~ Nt
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
40 o} Gless z Mo ]*) HR <z
| L Plashe | es H:leh_ < Z ]
L e Plasbe | No Mo OH >0
Notes:
WO - dpp
Lsta April 25, 19§

JAM:ers/div76/adminvd_notes/stadSlog

-~



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log

Date 2 / I3 / oo

Site Name ﬁu;,}-,;z Che mares’ Weather Seany A°7F
Location __ /2 dle for Well # URS - AT
Project No. T4S 3 t— EvacuationMethod 3535 Ao fer
Personnel T PP [psC Sampling Method 355 Baoler

Well Information:

* Measurements taken from

] ? ]Well Casing

Depth of Well * g, 1< & Water Volume /ft. for:

Depth to Water * . C? O ft. ¥ 2" Diameter Well = 0.163 X LWC
Length of Water Column 3 .28 ft. 4" Diameter Well = 0.653 X LWC
' /olume of Water in Weill 5 91 gal.(s) €" Diameter Well = 1.469 X LWC
3X Volume of Water in Well /7.7 gal.(s)

Volume removed before sampling
Did well go dry?

[ ]Protective Casing

(fL gal.(s)

—N

(Other, Specify)

Instrument Calibration:

[pH Buffer Readings|

|Conductivity Standard Readings

4.0 Standard 84 S Standard
7.0 Standard .S\ 1413 S Standard
10.0 Standard \C . T\
Water parameters:
- Gallons Temperature 0 pH Conductivity
Removed Readings | °C Readings Readings uS/cm
initial { initial__ &.% iniial 7 Aw initial \2.55
o _R2 _.8= (2 &4
= g.3 .45 1z 24
P
13 g9-5 1.3%% (2-%3
Water Sample: .
Time Collected 13 9¢
Physical Appearance at Start | |Physical Appearance at Sampling ]
Color = P G Color (Y\a“z,..(‘
Odor S, k_:i' QOdor <y q\,/t
P =]
Turbidity (> 100 NTU) Ay Turbidity (> 100 NTU) 7 e
Sheen/Free Product KA~ Sheen/Free Product L Jeas
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
YO ) Gloss z Mo v Hd <7
L e flashe \ Yes HNO0z < &
Ll der Pleshe ] N? NapH i 210
Notes:

PLD ~ Opprt

JAM:-ers/divi6/admin/4_notes/stadSlog

April 25, 1987

-~



JAM:ers/div76/admin/d_notes/stadSlog

k\/\/\//

O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date Z / 8 / 6o »
Site Name_Fredia; Che mral Weather Seany, B°
7
Location Pzadle Ion Well # URS -9D
Project No. 14537~ Evacuation Method 55 Baa [<—
Personnel TP/ psc Sampling Method 535 HALer—
Well information:
Depth of Well * 3/0 . ?‘i ft. Water Volume /ft. for:
Depth to Water * 9./4 & Y 2" Diameter Well = 0.163 X LWC
Length of Water Column 40,75 ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well lo. 5 gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well zo, Y gal.(s) A
: Volume removed before sampling 2 C.5 gal(s)
Did well go dry? ALO
(Other, Specify)
* Measurements taken from [T ]Well Casing [ Protective Casing
instrument Calibration:
[pH Buffer Readings| [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard ALK 1413 S Standard
10.0 Standard /o, 0|
Water parameters:
Gallons Temperature 0 pH Conductivity
Removed Readings |“(_ Readings Readings uS/cm
inital 9.5 initial ]/ initial 7 % 2 initial ] Y ﬁé
(2- 5 7 T / &/ 30
K. 8.5 j L/ 5 /Y 5Y
20,5 71 7.31 /395
Water Sample: ,
Time Collected 122
Physical Appearance at Start | [Physical Appearance at Sampling |
Color Cla( Color Lo
Odor At Odor Py
Turbidity (> 100 NTU) 50 Turbidity (> 100 NTU) 75
Sheen/Free Product Alont Sheen/Free Product A erns
Samples collected:
Container Sizg Container Type # Collected Field Filtered Preservative Container pH
o wm ! Gless Z Ne |21 Hcd 7
| LWie Plashe § I Ves HNO3 P
L Lk Ploshe o NI Mn A0l > [
/’( K \ A\.Q \6
otes: () %
70 — @m BLIND DUPE @\tw&c&
April 25, 189°

-~



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date a}‘] !oo

Site Name Efaoﬁﬂf Cheme)

Location Prad)e Lm, N

Project No. Zl\‘ 5 ?) A

Personnel ~ T PP , DEC

Weather
Well #

Suanad

25°%

8-z C

Evacuation Method H:mcf Bea I

Sampling Method

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column
Volume of Water in Well

3X Volume of Water in Well

* Measurements taken from

21,3 ft.
\Z,00 ft.
19,31 ft
3,15 gal.(s)
9.45% gal.(s)

[:ﬁ::]wal Casing

Water Volume /it. for:

X 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling

Did well go dry?

[ |Protective Casing

1O gal(s)
Ko

(Other, Specify)

Instrument Calibration:

[pH Buffer Readings|

[Conductivity Standard Readings |

4.0 Standard 84 S Standard
7.0 Standard n.6° 1413 S Standard
10.0 Standard O .
Water parameters:
Gallons Temperature| pH Conductivity
Removed Readings C Readings Readings uS/icm
initial initial initial
initial Q initial 9 .3 initia g 2l initia ’[/f;g
_3,5 95 1.71 /130
L5 R+ _ 243 /108

Water Sample: "

Time Collected lS (g

Physical Appearance at Start | [Physical Appearance at Sampling |

Color % Color Brownisn,
Odor <y (“;J r Odor ‘., t*LO -

Turbidity (> 100 NTU) 55.Y Turbidity (> 100 NTU) Zro0b ~ OV TR

Sheen/Free Product e Sheen/Free Product NMeny

Samples collected:

Container Size [Container Type - # Collected | Field Filtered |Preservative _|Container pH
Yo » Gless 2 No i Hd <z
bl ?lns”’c ! Yes 1005} 2T
Ll der Plashe ! N NaOd >l

Notes: —

Po @ pe

JAM:ers/div78ladmin/4_notes/stadSlog

April 25, 1997



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date X / 7 /00

Site Name__/~re mbier Chepsea
Location Qﬁd/dvn', NY
ProjectNo. ZHS53 2L ’
Personnel "1 PP, DEC

Weather Gunnq 257 *
Well # 22" j2& D
Evacuation Method Hzcnd Ra f
SamplingMethod S5 Paaler

Well Information:

Depth of Well * bz .38 ft.
Depth to Water * 0.54 ft.
Length of Water Column H) "5"| ft
Volume of Water in Well (.82 galls)
3X Volume of Water in Well 20.5 gal.(s)

* Measurements taken from

[::i]wfeu Casing

Water Volume /ft. for:

X 2" Diameter Well =0.163 X LWC
4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC
Volume removed before sampiing 7.9  gal(s)
Did well go dry? o
(Other, Specify)
[ |Protective Casing

Instrument Calibration:

JAM:ers/div76ladmin/4_notes/stadSlog

[pH Buffer Readings| [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard - ] .0 1413 S Standard
10.0 Standard L o
Water parameters:
Gallons Temperature DC pH Conductivity
Removed Readings Readings Readings uS/cm
initial ¢ initial . initial 13 intial  U-{ 3C
o - L2 | S 5T
s A4 L 476
(29) Y.C (.52 L[S0
Water Sample: ’ 5s
Time Collected D)
Physical Appearance at Start | {Physical Appearance at Sampling |
Color C s Color C Ll
Qdor 3] l(‘l)\'\?’( Sy {\W Odor Slyah I S}-/}Cﬁ"
Turbidity (> 100 NTU) S Turbidity (> 100 NTU) " 109
Sheen/Free Product N oW Sheen/Free Product Vopng
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Yo 4 g 7 N 11 Wed T
b Plos tc \ yes YD 22
L ke Plas he | No NaOH >10
Notes:
0D > P pgen
Apiil 25, 1997

-~



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date L/ &/ S )
Site Name wwang/ Chgied
Location  Pemdlefn

Project No. 245 21—
Personnel —T¥Y / DEC

Weather Suany 30
1]

Well # URs 14T

Evacuation Method < S Pooilen

SamplingMethod 3.3 Bares

Well Information:

Depth of Well * 2y ¢% ft.
Depth to Water * 2, W@ ft.
Length of Water Column 2l e ft
Volume of Water in Well 4.5 gal.(s)
3X Volume of Water in Well 135 gal.(s)

* Measurements taken from

[jt:]Well Casing

Water Volume /ft. for:

X 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC
Volume removed before sampling 10  gal(s)
Did well go dry? 3
(Other, Specify)
[ ]Protective Casing

Instrument Calibration:

JAM:ers/diviB/admin/d_notes/stadSiog

[pH Buffer Readings| [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard MEA 1413 S Standard
10.0 Standard (0L 1
Water parameters:
Gallons Temperature o pH Conductivity
Removed Readings | C Readings Readings uS/cm
initial _(. initial (0. initial__ 7,04 intial  H(, ©
¢5 vy c3 513
915 g7 _7v7 (05

Water Sample:
Time Collected 1S 2/ a/o0
Physical Appearance at Start | [Physical Appearance at Sarapling |

Color Crocu Color O\Mr/ ™l L'!

Odor Alerg Odor Doree,
Turbidity (> 100 NTU) 5 Turbidity (> 100 NTU) 217
Sheen/Free Product Juske Sheen/Free Preduct Y2
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH

YO Glass pA No 't Wl <2
\ \\‘)‘(f pll\\}?(_/ | Veo> H0z ] < T
L Ve Plasdic | No Na OH >/0
Notes:
P - ¢P{7W\ Dru(@ \© 3”15
) April 25, 19¢




O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

pste  _2 /e /oo

Location Remd Lt

Site Name "msésc e :cs»Q

ProjectNo. 243531~

Personnel —T® (7'/ DT

Weather Son A 3%k
Well # LRS 14D
Evacuation Method $3 Ra. le—
Sampling Method S . S. RBecllev

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column
Volume of Water in Well

3X Volume of Water in Well

* Measurements taken from

LATLA! ft.
gt ft.
22,11t
5.4 gal.(s)
.01 gal.(s)

[ WellCasing

Water Volume /. for:
¥ 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling ] v gal.(s)
Did well go dry? o
(Other, Specify)
[ Protective Casing

Instrument Calibration:

[pH Buffer Readings|

[Conductivity Standard Readings |

P

.,

4.0 Standard 84 S Standard
7.0 Standard 1.9\ 1413 S Standard
10.0 Standard (0.0}
Water parameters:
Gallons Temperature| , pH Conductivity
Removed Readings | & Readings Readings uS/cm
initial :;3 mmal L initial {5 44 iniial 14 A
___b_____ Ejj__ o 0 TR
(O g0
H? ' ¢ Al 1L 0%

Water Sample: .
Time Collected 1092
Physical Appearance at Start | [Physical Appearance at Sampling |

Color CAos / G G iecy Se«is Color Ao

Odor *)\\L\,LA' ,\«\,»;\Wf Odor Siva T
Turbidity (> 100 NTU) 2,0 Turbidity (> 100 NTU) ] L!. &
Sheen/Free Product v Sheen/Free Product 2w
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH

4om\ Gles s z Mo )}) WL <z
Pleshe i Jes HNO 5 £t
\ ,\@Q{(_Q\/‘“&ﬁ | N© Na 0H Z 10
/‘4‘4& [“
Notes _\({ )
/ .
T Glleche (EAvsp Y PLO - BRI
A iy 76ladgmin/a_ dalog }\Mju ¢ April 25, 1997
N

-~
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Appendix C

Data validation report




Data Validation Services
120 Cobble Creek Road P. O. Box 208
North Creek, N. Y. 12853
Phone 518-251-4429
Facsimile 518-251-4428

March 21, 2000

Jennifer Smith

O'Brien & Gere Engineers
5000 Brittonfield Parkway
P. O. Box 4873

Syracuse, NY 13221

RE:  Validation of Frontier Chemical Site Data Packages
OBG Labs Report for Samples Collected 2/07/00 through 2/09/00

Dear Ms. Smith:

Review has been completed for the data package generated by OBG Laboratories, pertaining to
samples collected at the Frontier Chemical Site on February 7 through February 9, 2000. Eleven aqueous
samples were analysed for TCL volatiles and TAL filtered metals/cyanide parameters. Matrix
spikes/duplicates, and equipment and trip blanks were also processed. Methodologies utilized are those
of the USEPA SWg46.

Data validation was performed with guidance from the most current editions of the USEPA CLP
National Functional Guidelines for Organic and Inorganic Data Review and the USEPA SOPs HW-2 and
HW-6. The following items were reviewcd:

K K K K K K X X X K X

Data Completeness

Custody Documentation

Holding Times

Surrogate and Internal Standard Recoveries
Matrix Spike Recoveries/Duplicate Correlations
Preparation/Calibration Blanks

Control Spike/Laboratory Control Samples
Instrumental Tunes

Calibration Standards

Instrument IDLs

Method Compliance

Sample Result Verification

Those items showing deficiencies are discussed in the following sections of this report. All others
were found to be acceptable as outlined in the above-mentioned validation procedures, and as applicable
for the methodology. Unless noted specifically in the following text, reported results are substantiated by
the raw data, and generated in compliance with protocol requirements.
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In summary, sample processing was primarily conducted with compliance to protocol
requirements and with adherance to quality criteria, and most reported results are usable as reported, or
with minor qualification as estimated. Certain edits to, and qualification of, reported results are indicated.
These issues are discussed in the following analytical sections.

The laboratory summary data package, with recommended qualifiers applied in red ink to the
sample result forms is attached to this narrative, and should be reviewed in conjunction with this text.

Data Completeness

The laboratory data packages were not directly in compliance with the required NYSDEC ASP
Category B deliverables, but the information needed for validation of the data was present. Volatile
summary forms 2, 4, and 5 were not present, the laboratory NYSDEC Sample Preparation and Analysis
Summary Forms were not provided, and no verbatim certification statement was made in the case
narrative.

Volatile Analyses

Carbon disulfide was detected in some of the project samples, at levels above typical laboratory
contamination. None was detected in the associated blanks, and no qualification to the reported results is
made. Many samples also showed evidence of sulfur dioxide, which may be related to the detection of
carbon disulfide.

The reported value for carbon disulfide in the sample 88-12D should be derived from the dilution
analysis. All other analyte values can be used from the initial analysis.

Due to low response factors in the calibration standards, results for acetone, 2-butanone,
2-hexanone, and 4-methyl-2-pentanone should be considered estimated in the project samples

Matrix spikes of URS-14D involved evaluation of recoveries of all target analytes. Chloroethane
produced an elevated recovery (960%) in one of the matrix spikes due to contribution to the mass
fragment response from sulfur dioxide in the spiked sample. Sample reported results are unaffected. All
other accuracy and precision values, and control spiked recoveries, were acceptable.

The Tentatively Identified Compounds should be qualified as estimated in value, and should be
reported to one significant figure. Those identified as “solvent” or “column bleed” are analysis artifacts

and should be disregarded as sample components.

Field duplicate correlation of URS-9D and X-1 was acceptable.



Metals/CN Analyses

Accuracy and precision evaluations for URS-14D were acceptable, with the exception of the
recovery of selenium, which was 70%. Therefore the sample selenium results should be considered
estimated ("J") in all project samples. This element also produced a low recovery in the low
concentration standard (CRI) (57%). No corrective action was required of the laboratory.

Due to elevated recovery of the mercury CRI (130%), the detected value reported in sample
88-12D, which was at a concentration equal to that of the CRDL, should be regarded as estimated,
possibly biased high.

The serial dilution determinations for URS-14D produced acceptable correlations.

Field duplicate correlation between URS-9D and X-1 was acceptable.

Reported results are substantiated by the raw data.
Please do not hesitate to contact me if questions or comments arise during your review of this report.
Very truly yours,

g}u%\ L\

Judy Harry



Data Validation Services

120 Cobble Creek Road P. O. Box 208
North Creek, NY 12853
Phone (518) 251-4429
Facsimile (518) 251-4428

Facsimile Transmission

TO: Jen Smith

COMPANY: OBG Engineers

FAX NUMBER: 315463 7554

FROM: Judy Hany?/
- DATE: 03-20-00

No. of pages (including cover): 1

COMMENTS: RE: Frontier Chemical data packages

The spectrum that I would like to review is that pertaining to the broad peak present
around retention time 3.5-4.0” in sample N9181-DL (file G7775 on 2/17). They may
need to do a manual subtract of background from about 3°, or after 4.5°. The early part of
the response is likely due to moisture, but the latter may be the sulfur dioxide.

Hope this helps. Thanks.

Hardcopy to follow _X__ Hardcopy not to follow
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TELEFAX
O'BRIEN & GERE ENGINEERS, INC. Direct Line Fax No. (315) 463-7554

CONFIDENTIALITY NOTICE

This facsimile transmission is intendsd only for the use of the indjvidural or entity to which it is addressed, and
may contain confidential information belonging to the sender. if you are not the intendad recipient, you are
hereby notified that any clisciosure, copying, distribution, or the taking of any action in reliance on the contents
of this information is strictly prohibited. 1f you have received this transmission in error, please immediately
notify us by telephone to arrange for the rétum of these documents.

Job Number: 5829/24532

Number of Pages: 3 {including cover sheet) Date: March 21, 2000

'f pages are missing or illegible, please contact telefax operator
at (315) 437-1890, ext. 25983, as scon as possible. Thank you.

To: Judy Harry

COMPANY: Data Validation Services

Fax No: 518-251-4428
FROM: Jennifer Smith
ORIGINAL —
will follow via regular mail will follow via overnight delivery x  will not follow
MESSAGE:
Hi Judy,

As discussed, attached is the spectrum for the N9181-DL sarnple. Please feel free to call me if you have any
questions or need additional information.

Thank you,
Jen

O'Brien & Gere Engineers, Inc., an O'Brien & Gere Limited Company
5000 Brittonfield Parkway/PO Box 4873/Syracuse, NY 13221/(315) 437-6100

and offices in mafor U.S. cities
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NARRATIVE

INTRODUCTION/ANALYTICAL RESULTS

This report summarizes the laboratory results for samples from Frontier Chemical - Pendleton Site, Town of
Pendleton, Niagara County, NY. Immediately following the narrative is the Cross Reference Table that lists
the site descriptions, sample numbers, dates collected, dates received and package numbers.

CONDITION UPON RECEIPT/CHAIN OF CUSTODY

The coolers were received intact. When the coolers were received by the laboratory, the sample custodian(s)
opened and inspected the shipments for damage, custody inconsistencies and proper preservation. The chain
of custody forms documenting receipt are presented in the chain of custody section. Each sample was assigned
a unique laboratory number and a custody file created. The samples were placed in a secured walk-in cooler
and signed in and out by the chemists performing the tests. The sign out record, or lab chronicle, is presented

in the chain of custody section.

No discrepancies were noted upon receipt. The cooler temperatures upon receipt were 3 and 4°C.

METHODOLOGY

The following methods were used to perform the analyses:
PARAMETER METHOD REFERENCE
Volatile Organics 8260B 1
ICP Metals 6010B 1
Mercury 7470A 1
Thallium 7841 1
Cyanide 9010B/9014 1

D Test Methods for Evaluating Solid Wastes, SW-846 Third Editicn, Final Update III, December 1996.

QUALITY CONTROL

The quality control for this program includes internal standards, surrogates, matrix spike (MS), matrix spike
duplicate (MSD), laboratory duplicate (D), equipment blank, laboratory control sample (LCS), prep blank
and QC trip blank samples. QA/QC results are summarized in the Sample Data Summary Package and are

also included in the raw data.

RAW DATA ,
The raw data is organized in a format similar to the US EPA Contract Laboratory Program order of data

requirements.

e

0 01



GC/MS Volatile Organics Case Narrative

Frontier Chemical

Client:

Job Number: 5829.001.517
Package #: 4663, 4671
Methodology: 8260B

Analyzed/Reviewed by (Date/Initials):

92400 §é/)

Supervisor/Reviewed by (Date/lnitials): @ 7*7 L(* oo

QA/QC Review (Date/Initials): \\dmg”a\i\gﬁ .
File Name in G/ Drive: C:\WPWIN60\WPDOCS\V4663.NAR

GC/MS Volatile Organics

The GC/MS Volatile instruments used a J&W DB-VRX, 75 m X 0.45 mm ID capillary column and
a Vocarb 3000 trap.

Holding Times and Sample Preservation
All samples were prepared and analyzed within the method and/or QAPP specified holding time

requirements. Samples had a pH of less than 2.

Laboratory Control Sample
All spike recoveries met method and/or project specific QC criteria.

MS/MSD
The following compound(s) did not meet matrix spike/matrix spike duplicate percent recovery and/or

RPD criteria:

Sample Corrective

Description ~ Sample # Compound % REC RPD Action
URS-14D N9182 Chloroethane X X i

1. Due to high level sulfur dioxide in the sample N91 82MSD. lon 64 of chloroethane was CO-

eluted with sultur dioxide. LCS passed for this compound. No corrective action was taken.

Surrogate
All surrogate recoveries met method and/or project specitic QC criteria.

Internal Standards
All internal standard areas met method and/or project specific QC criteria.

Calibrations

For calibration check standard compounds that had 2 linear regression performéd, a percent drift was
calculated between the true value of the calibration check standard and the calculated value. For
compounds using an average response factor, the percent difference between the average response
factor and the daily response factor was calculated. Summary sheets for both calculations are included

in the raw data section. 0 0 N
(&




GC/MS Volatile Organics Case Narrative - Page 2

Client: Frontier Chemical
Job Number: 5829.001.517
Package #: 4663, 4671
Methodology: 8260B

The following continuing calibration compound(s) exceeded method percent drift and/or RRF criteria:

Calibration | Corrective

Date Instrument Compound %D RRF Action i

2/17/00 MS2 I1-Dichloroethene -20.5 1

)

1. The compound fiiled high. There were no positive hits for the compound in associated ig

samples. The associated LCS met criteria. No corrective action was taken.

Preparation Blanks
All preparation blanks met method and/or project specific QC criteria.

|
|
|
i
|
.
0 J !
|
|
1



Trace Metals Case Narrative

Client:

Job Number:
Package #:
Methodology: -

Analyzed/Reviewed by (Date/Initials):

Frontier Chemical
5829.001.517
4663,4671

ICP metals - 6010B

3-3-00 ML

3.2 0D PAL

Supervisor/Reviewed by (Date/Initials):

QA/QC Review (Date/Initials):
File Name in G/ Drive:
Trace Metals

Holding Times

N 500 WX
EQN O

G \NARRATIV\4663FRON.ICP

All samples were prepared and analyzed within the method and/or QAPP specified holding time

requirements.

Laboratory Control Sample

All spike recoveries met method and/or project specific QC criteria.

MS/MSD AND MS/MSD RPD

The following analytes did not meet matrix spike/matrix spike duplicate percent recovery and/or

MS/MSD RPD criteria:

i"'Sample i Corrective !

! Description Sample# | Analyte % REC | RPD i Action

UBECTAD (Eleld iy NGRS o e o

' Magnestum X 7
Selenium X I

- PoiEsgiun X -

1. A post-digestion spike was performed as required. No further corrective action was taken.

2. The concentration of the analyte in the samp
the spike added. A post-digestion spike was

action was taken.

3. The RPD for the sample and -duplicate was withi

action was taken.

Sample Duplicate

le was much greater than the concentration of
performed as required. No further corrective

n control limits. No further corrective

All sample duplicate RPD data met method and/or project specific QC criteria.

0

04




Trace Metals Case Narrative - Page 2

Client: » Frontier Chemical
Job Number: 5829.001.517
Package #: 4663,4671
Methodology: ICP metals - 6010B
ICP Serial Dilution | :

All percent differences met method and/or project specific QC criteria.

.Calibrations
All calibrations and calibration verifications met method and/or project specific QC criteria.

Preparation Blanks ; _ :
All preparation blanks met method and/or project specific QC criteria.




Trace Metals Case Narrative

Client: Frontier Chemical
Job Number: 5829.001.517 :
Package #: 4663,4671 : .
Methodology: Mercury - 7470A ' {
. 3
~ Analyzed/Reviewed by (Date/Initials): 3-2-00 =T g
Supervisor/Reviewed by (Date/Initials): 370 T
QA/QC Review (Date/Initials): r\&s 3 / 7 /OD__ E
: BN 777 3
File Name in G/ Drive: G:\NARRATIV\4663FRON.HG '
Trace Metals A s
There were no excursions to note. All QC results were within established control limits.

0 06




Trace Metals Case Narrative

Client: ‘ Frontier Chemical
Job Number: 5829.001.517
Package #: 4663,4671 g :
Methodology: Thallium - 7841 3
Analyzed/Reviewed by (Date/Initials): 3-2-00 WA
Supervisor/Reviewed by (Date/Initials): $=2 ©0 ] '
QA/QC Review (Date/Initials): \\\s 'b\:\ {)0 :’«F
File Name in G/ Drive: G:@ARRATIV\4663FRON.TL
Trace Metals : E
There were no excursions to note. All QC results were within established control limits.

i




Wet Chemistry Case Narrative

Client: Frontier Chemical

Job Number: 5829.001.517

Package #: 4663,4671

Methodology: Total cyanide - 9010B/9014
Analyzed/Reviewed by (Date/Initials): 3-2-00 v
Supervisor/Reviewed by (Date/Initials): 200

QA/QC Review (Date/Initials): w2 / 4 /oD

File Name in G/ Drive: GANARRATIV\4663FRON.WC

Wet Chemistry

There were no excursions to note. All QC results were within established contro! limits.




Site

88-12C

88-12D

URS-14D

URS-14D

URS-14D

URS-14D

URS-91

URS-9D

Blind Dup

QC Trip Blank

88-12C (Field Filtered)
88-12D (Field Filtered)
URS-14D (Field Filtered)
URS-14D (Field Filtered)
URS-14D (Field Filtered)
URS-14D (Field Filtered)
URS-91 (Field Filtered)
URS-9D (Field Filtered)
Blind Dup (Field Filtered)
85-5R

URS-5D

Equip. Blank

URS-14I

85-7TR

URS-7D

QC Trip Blank

85-5R (Field Filtered)
URS-5D (Field Filtered)
Equip. Blank (Field Filtered)

CROSS REFERENCE TABLE

Sample
Number

N9180
N91381
N9182
N9182MS
N9182MSD
N9182D
N9183
N9184
NOI85
N9186
N9187
NO188
N9189
N9189MS
N9189MSD
NOI89D .
N9190
N9191
N9192
N9219
N9220
N9221
N9222
N9223
N9224
N9225
N9226
N9227
NO228 .

Date
Collected

02/07/00
02/07/00
02/08/00
02/08/00
02/08/00
02/08/00
02/08/00

-02/08/00

02/08/00
02/07/00
02/07/00
02/07/00
02/08/00
02/08/00
02/08/00

- 02/08/00

02/08/00
02/08/00
02/08/00
02/08/00
02/08/00
02/09/00
02/09/00
02/09/00
02/09/00
02/08/00
02/08/00
02/08/00
02/09/00

Date
Received

02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/09/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00
02/10/00

0

09




[RU

URS-141 (Field Filtered)
g5-7R (Field Filtered)
URS-7D (Field Filtered)

N9229
N9230
N9231

02/09/00
02/09/00
02/09/00

02/10/00
02/10/00
02/10/00

4671
4671
4671
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