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1. Introduction

This document is the first 2000/2001 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.

1.1. Piezometer/monitoring well inspection

The piezometer/monitoring well inspection was conducted on August 9,
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-14l, 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:
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Semi-Annual Ground Water Monitoring Report

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

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

In addition, it was noted during the inspection that SP-1 is slightly angled
from vertical.

It should be noted that, at this time, these issues are not affecting the
integrity of the piezometers or monitoring wells. August 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 (85-5R, URS-5D,
85-7R, URS-7D, URS-9I, URS-9D, 88-12C, 88-12D, URS-14Il, and
URS-14D). The ground water elevation measurements were collected on
August 9, 2000. The surface water elevation of Quarry Lake was
measured on August 10, 2000, by Glynn Geotechnical Engineering, Inc.
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 August 10, 2000 surface water elevation of Quarry
Lake is slightly above the outlet weir elevation of 577.2 ft.

The water level measurements collected on August 9 and 10, 2000 are
illustrated on Figure 1. These measurements are the ninth round
collected since remedial construction was substantially completed in
August 1996. The water elevation data was used to evaluate the
following:

e  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)

e The ground water flow potential inside the capped area

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

®  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 in the vicinity of
piezometers P-1 and P-2, 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 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 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. This suggests
that dewatering of the capped area is occurring. The 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
surface water 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

Final: September 29, 2000
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Semi-Annual Ground Water Monitoring Report

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.

1.3. Ground water sampling and chemistry

Between August 10 and 11, 2000, the seventh 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-9I, URS-9D,
88-12C, 88-12D, URS-14I, 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 90108/9014

Source: O'Brien & Gere Engineers, Inc.

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

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

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
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 August 2000 ground
water chemistry is similar to previous sampling events.

Detected constituents exceeding New York State Class GA Standards
included iron at four locations (85-5R, URS-5D, 88-12C, and URS-14D)
and sodium at ten locations (85-5R, URS-5D, 85-7R, URS-7D, URS-9I,
URS-9D, 88-12C, 88-12D, URS-141, and URS-14D). Concentrations of
iron were detected in background well URS-14D and have previously
been detected in background well URS-14I 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

Final: September 29, 2000
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Semi-Annual Ground Water Monitoring Report

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 ten 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 fourteen analytes (at o = 0.10) do not appear

to be normally distributed. Magnesium appears to be normally
distributed.

The August 2000 data represents the results of the seventh 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 August 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 (o) equal to 0.05.

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

Analytes with Higher Concentrations than in

Monitoring Well Upgradient Wells

85-5R Calcium, Magnesium, Sodium

URS-5D Calcium, Manganese, Sodium

85-7R Calcium, Magnesium, Sodium

URS-7D Calcium, Magnesium, Manganese, Potassium, Sodium
URS-SI Calcium, Magnesium

88-12C Calcium, Magnesium, Arsenic

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

.Source: O'Brien & Gere Engineers, Inc.

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

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 wells URS-9D and 88-12D, at a
confidence level of a=0.05. Concentrations of barium in wells URS-9],
URS-9D, 88-12C, 88-12D, URS-14I, and URS-14D are below the New
York State Class GA Standard. T-test analysis results also indicate that
sodium concentrations are greater in upgradient well URS-141 than in
corresponding downgradient wells URS-9I and 88-12C, at a confidence
level of a=0.05. In addition, t-test analysis results indicate that calcium
concentrations are greater in upgradient well URS-14D than in
corresponding downgradient well URS-9D, at a confidence level of
o=0.05.

Final: September 29, 2000
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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 August 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-9I,
88-12C, and 88-12D), manganese (URS-5D, URS-7D, and 88-12D),
potassium (URS-7D and 88-12D), and sodium (85-5R, 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.

Final: September 29, 2000
i:div71\5829\27084\5\semirpt7.doc

9 O’Brien & Gere Engineers, Inc.



Semi-Annual Ground Water Monitoring Report

Results of the t-test analysis 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 wells URS-9D
and 88-12D, at a confidence level of a=0.05. Concentrations of
barium in URS-91, URS-9D, 88-12C, 88-12D, URS-14I, and URS-
14D are below the New York State Class GA Standard.

T-test analysis results indicate that sodium concentrations are greater
in upgradient well URS-14I than in corresponding downgradient
wells URS-9I and 88-12C, at a confidence level of 0=0.05.

T-test analysis results indicate that calcium concentrations are
greater in upgradient well URS-14D than in corresponding
downgradient well URS-9D, as a confidence level of a=0.05.

Iron was detected in four monitoring wells at concentrations above
New York State Class GA Standards. Concentrations of iron were
detected in background well URS-14D and have previously been
detected in the background well URS-14I 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.

O’Brien & Gere Engineers, Inc.
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Table 4

Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

for Organic and Inorganic Data Review, and the USEPA SOPs HW-2 and HW-6.
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Page 1 of 10

August 2000
{ //xmx /é\;z‘sf;’\ od b
Standard i
Parameter ug/L (ppb)|| 786 | &m0 [ 21 | 102 | 6m7 | 80
VOCs {ppb) : & i : y
Acetone — NA R ND ND ND ND ND ND ND ND ND
«= [IBenzene 1 ND L 15 5 ND ND ND 0.34J ND ND 0.10 J ND ND
{[2-Butanone — NA ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane — ND ND ND ND ND ND ND ND ND ND ND
Carbon Disuifide — NA ND ND ND ND ND ND ND ND 18 ND
Chlorobenzene 5 ND NA NA NA ND 0.28J ND ND ND ND ND
Chloroform 7 ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichioroethene 5 NA ND ND ND ND ND ND ND 0.17 J 0.10J 0114
Ethylbenzene 5 ND ND ND ND ND 0.24 J ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — NA 2J ND ND ND ND ND ND ND ND ND
1,1,2,2.-Tetrachloroethane 5 ND 2J ND ND ND ND ND ND ND ND ND
Toluene 5 ND ND ND ND ND 0.14J ND ND ND ND ND
Total Xylenes 5 NA ND ND ND ND 0.96 ND ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chioride 2 ND ND ND ND ND ND ND ND ND ND ND
Metals (ppb) B AR : R B : -
Aluminum — 1,060 214 3788, 153 ND 300 ND ND ND ND ND
=== ||Antimony 3 NA ND (424" ND ND ND ND ND ND ND ND
Arsenic 25 NA 18 ND ND ND ND ND ND ND ND ND
Barium 1000 20 73.58 2348 15 40 80 504 ND 60 60 60
Beryllium — ND ND ND ND ND ND ND ND ND ND ND
e {|Cadmium 5 (5] ND 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 | 190,000
Chromium 50 40 7.58 ND ND ND 30 10 ND ND ND ND
Cobalt — 20 ND ND ND ND ND ND ND ND ND ND
Copper 200 10 ND ND 11 ND ND ND ND ND ND ND
Cyanide 200 ND ND NOQ.. ND _ND___ ND ND ND ND ND
= Jllron 300 ﬁzeo' (669 ) I (915 /| (419 ) 140 7 2,300 190 ND 100 ND (4207
Lead 25 50— | WD 1.28 WO ND —ND ND ND ND ND ND
{{Magnesium — 179.000 | 106,000 [ 170,000 | 133,000 [ 130,000 | 85,000 | 110,000 | 59,000 | 99.000 90,000 | 85,000
[Manganese 300 100 40 575 42 50 260 40 ND 80 110 130 J
IIMercury 07 NA ND ND ND ND ND ND ND ND ND ND
{[Nickel 100 10 48.1 ND ND ND ND ND ND ND ND ND
Potassil — 9,500 60,700 6,280 6,400 ND ND ND ND 5,000 ND ND
Selenium 10 NA ND ND ND ND ND ND ND ND ND ND
Silver 50 30 . _~ND— =ND-_ | _ND _MND_ L—NR | NDT
= lISodium 20,000 K 126,000)| 132,000)] (120,000 100,000 1 ©3,000 .5 (58.000°_D (67.000° } 52,000 €6.000" D 67,0007} 169,000
Thallium — NA ND ND TSND ND 8 ND ND ND ND ND
Vanadium — 35 4B ND ND ND ND ND ND ND ND ND
Zinc - 75 12.98 17.68 ND ND ND ND ND 10J 10 ND
Notes: [ ] i i 2] - ~ ASY
1. R =Indicates compound rejected due to blank cof'\ta’mination. , % ! ’ ﬁi @ ! i ? ué i’ ~ Pl 7
2. J = Indicates result is less than sample quantitation limit but greater than zero. . . P
3. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits. i l OL
4. E = Estimated value due to interferences.
5. W = Post-digestion spike is out of control limits.
6. Sample data presented for 6/37 and subsequent 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

September 26, 2000



Table 4

Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

August 2000
!
Standard ¢ URS-5D
k‘/arameter ugl (ppb)j| 8/90 | 2/91 | 1fors2 | e/97 | 298 | 998 | 2/98 | 8/98 | 200 | sioo
OCs:(ppb) e
llacetone — 250 R ND ND ND ND ND ND ND ND
= ||Benzene 1 ND ND 1 -/ ND 0.25J 0.11J ND 0.16 J ND ND
if2-Butanone — ND R ND ND ND ND ND ND ND ND
{[Bromodichloromethane — ND ND ND ND ND ND ND ND ND ND
l[Carbon Disulfide - ND ND ND ND ND ND ND ND 4.2 ND
lChlorobenzene 5 NA NA NA ND 0.31J ND ND ND ND ND
JiChiaroform 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 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND 0.32J ND ND ND ND ND
Methylene Chloride 5 ND R ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone - ND - ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND
Toluene 5 ND 1J ND ND 0.194 ND ND ND ND ND
[Total Xylenes 5 ND 0.5J ND ND 1.5 ND ND ND ND ND
[Trichloroethene 5 ND ND ND ND ND ND ND ND ND ND
IVinyl Chloride 2 ND ND ND ND ND ND ND ND ND ND
Metals (ppb).: o £ S : G S : :
[Aluminum — ND ND ND ND ND ND ND ND ND 300
lAntimony 3 ND 31.5B ND ND ND ND ND ND ND ND
lArsenic 25 1.38 1B ND ND ND ND ND ND ND ND
Barium 1000 224 71.7B 32 20 ND ND ND 20 ND 20
{{Beryllium — ND ND ND ND ND ND ND ND ND ND
[[Cadmium 5 ND ND ND ND ND ND ND ND ND ND
ﬂCalcium s 378,000 | 407,000 | 387,000 | 440,000 | 300,000 | 490,000 | 510,000 490,000 | 500,000 | 430,000
JIChromium 50 3B ND ND ND ND ND ND ND ND 20
Cobalt — ND ND ND ND 61 210 850 350 59 50
Copper 200 ND ND 8 ND ND ND ND ND ND ND
Cyanide 200 ND ND ND ND ND ND ND ND ND | ANB~
e [fIrON 300 188 143 25 ND 120 ND ND ND ND \410
liLead 25 ND 1.38 12 ND ND ND ND ND ND ND
]IMagnesium —— 33,300 24508 570,000 | 100,000 | 24,000 87,000 | 76,000 { 93,000 { 97,000 | 52,000
{Manganese 300 8.8B 3.5 ND 50 10 70 70 50 60 20J
[[Mercury 0.7 ND ND ND ND ND BN ND ND ND ND
—= [Nickel 100 11.4B ND ND 90 ND \180/ 90 80 50 ND
Potassium — 22,700 16,900 8,500 ND ND ND 5,000 ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND ND
Siiver S0 | M- ND_| ND [ ND | ND | Wb~ | N | NB | oD | ND
o= |[Sodium 20,000 }I\192,0002 (194,000 | 114,000 {(88,000° I 93,000 _D (64,000 |1R0.000) 170,000 {20,000 ] 10,000 .}
Thallium — ND SND ND “ND ND "ND ND ND ND™
Vanadium - 3.8B ND ND ND ND ND ND ND ND
Zinc -— 19.98 14.78 ND ND 10 ND ND 10J 90
Notes: in 14 { / .
1. R = Indicates compound rejected due to blanhk contamination.' ‘1 é 9 / 3’ ‘ﬂi? .7 % { ©

O NO G A WN

. 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 and subsequent 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

August 2000
A 2 N : (i
L3irs Abpmpdinfaat z,
Standard ) 85-7TR
Parameter ug/L(ppb)|l 7/86 | 8/90 [ 291 | 10/92 6/97 | 298 | 9598 | 99 | &me | 200 | 800
VOCs {pph) s ;
Acetone — NA _ND. R ND ND ND ND ND ND ND ND
= [IBenzene 1 ND ( 6 | ND ND ND ND ND ND ND ND ND
2-Butanone — NA TNDT ND ND ND ND ND ND ND ND ND
|'éromodicmoromethane —— ND ND ND ND ND ND ND ND ND . ND ND
|ICarbon Disutfide — 71 ND ND ND ND ND ND 0.93J ND 32 ND
{[Chiorobenzene 5 ND NA NA NA ND ND ND ND ND ND ND
|lChioroform 7 ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane — ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichioroethene 5 NA ND ND ND 0.14J 0.19J 0.14J 0.21J 0.40 J 0.11J 0.14 J
Ethylbenzene 5 ND ND ND ND ND ND ND ND ND ND ND
Methylene Chioride 5 ND ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — NA ND ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND ND
Toluene 5 ND ND 1J ND ND ND ND ND ND ND ND
Total Xylenes S ND ND ND ND ND ND ND ND ND ND ND
Trichioroethene 5 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND ND ND
Metails:{ppb) = o o e ; T : :
Aluminum — 1,200 265 249 ND ND ND ND ND ND ND
<= l|Antimony 3 NA [C 2838 ND ND ND ND ND ND ND ND ND
Arsenic 25 NA 1.48 1.78 ND ND ND ND ND ND ND ND
Barium 1000 30 918 143B 106 100 80 50J ND 40 40 80
|{Beryllium - DD ND ND ND ND ND ND ND ND ND ND
= [ICadmium 5 A5 ND ND ND ND ND ND ND ND ND ND
Calcium - 490,000 | 354,000 | 298,000 389,000 | 350,000 | 350,000 | 420,000 | 400,000 | 440,000 | 410,000 390,000
Chromium 50 20 ND ND ND ND ND ND 10 ND ND ND
Cobatt — 20 ND ND ND ND ND ND ND ND ND ND
Copper 200 10 ND ND 8 ND ND ND ND ND ND ND
Cyanide 200 NDf NP | ND D ND ND. ND ND ND ND ND
- lliron 300 |1 920 (586 7] \820 = \435 - | 190 310 D[ 270 170 90 70 210
- [|Lead 25 120 ND 2.68 ND ND ND ND ND ND ND ND
||Magnesiurn - 131,000 | 119,000 | 42,800 124,000 | 120,000 | 120,000 | 140,000 | 140,000 [ 130,000 | 1 30,000 | 130,000
Manganese 300 110 40.5 31.5 30 70 80 80 80 40 40 50 J
'Mercury 0.7 NA ND ND ND ND ND ND ND ND ND ND
|[Nicket 100 ND 7.4B ND ND ND ND ND ND ND ND ND
{IPotassium — 28,000 5,540 5,770 6,700 5,000 5,000 6,000 6,000 7,000 6,000 6,000
Selenium 10 NA ND ND ND ND ND ND ND ND ND ND
Silver 50 40~ NO_ | ND _ND_ ND.__ ND | _ND | ND | NB~Jt NB~] NO—f.
— [|Sodium 20,000 (107,000 [ (67,9004 38,900°)| (73,100 | ©6,000 L 67,0000 \75,000)"| \74,000% 185,000 [y 22,000 |)%1,000 ||
Thallium — NA ND [—NU ~ND ND 6 ND ND ND ND ND
..... Vanadium — 35 ND ND ND ND ND ND ND ND ND ND
zZinc — 65 ND 215 ND ND ND ND ND ND ND ND
Notes: i) " ) o) < ) < = N
1. R = Indicates compound rejected due o blank c:fn?aminatioﬁ.cv I+ C; ! g ot o 3 ¢
2. J = Indicates result is less than sample quantitation limit but greater than zero. ] H [‘
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 and subsequent 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
S 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

ONO MDA RN

. E = Estimated value due to interferences.
. W = Post-digestion spike is out of contro limits.
. Sample data presented for 6/97 and subsequent 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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August 2000
Standard ! URS-7D
Parameter ug/L (ppb)fl 8/90 | 2/91 | 10/92 6/97 | 2/98 | 9/98 | 2/99 | 899 | 200 T &m0
VOCs {ppb} Al : ; ; :
lAcetone — 120 R ND ND ND 61 6.0J ND ND ND
|Benzene 1 ND ND ND ND 0.114J ND ND ND ND ND
Jl2-Butanone — ND ND ND ND ND ND ND ND ND ND
[[Bromedichloromethane — ND ND ND ND ND ND ND ND ND ND
l[Carbon Disulfide — 0.5J ND ND ND ND ND 1.3J ND 5.2 ND
liChlorobenzene 5 NA NA NA ND ND ND ND ND ND ND
I[Chloroform 7 ND ND ND ND ND ND ND ND ND ND
Dibromochioromethane — ND ND ND ND ND ND ND ND ND ND
1,1-Dichioroethane 5 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND. ND ND ND ND ND ND ND
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
4-Methyl-2-Pentanone — ND 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 ND ND ND ND ND ND ND ND
[Total Xylenes 5 ND ND ND ND 0.37J ND ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND ND
[Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND ND
Metals (ppb): AR e S o o = s E
|Aluminum — 1678 52 ND ND ND ND ND ND 100 ND
.~ [Antimony 3 0.581C 36.3B | >ND ND ND ND ND ND ND ND
IArsenic 25 ND ND ND ND ND ND ND ND ND ND
Barium 1000 20.38 47.2B 29 30 40 ND ND 30 30 30
(Beryllium — ND ND ND ND ND ND ND ND ND ND
liCadmium 5 ND ND ND ND ND ND ND ND ND ND
I[Calcium — 277,000 | 333,000 | 403,000 | 360,000 | 300,000 | 480,000 | 400,000 | 470,000 420,000 | 480,000
{{Chromium 50 ND ND ND ND ND 10 10 ND 10 20
lICobait — ND ND ND ND ND ND ND ND ND ND
{ICopper 200 ND ND 8 ND ND ND ND ND ND ND
{{Cyanide 200 _ND__ ND ND ND ND ND ND ND ND ND
- [liron 300 M 387 283 63 ND 70 ND 100 ND 180 170 J
lILead 25 ND 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 | 140,000 150,000
{Manganese 300 71.2 140 86 40 30 40 50 50 70 504
lIMercury 0.7 ND ND ND ND ND ND ND ND ND 0.3J
[{Nickel 100 23.58 ND ND ND ND ND ND ND ND ND
Potassium - 5,990 8,550 8,300 5,000 ND 6,000 ND 6,000 ND 5,000
Selenium 10 ND ND ND ND ND ND ND ND ND ND
Silver 50 ND _ND_ | __ND ~NB=| ND_ _NB. \ N ND
= [ISodium 20,000 | 82,7005 | (68,900 I 788001 66,000.0 |54,000 79,000 -1y 74.000 K 81,000 [\68,000 | ¥28.000
[Thallium — ND “ND ND ND TND ND T ND ND "ND_ | ND
Vanadium — 4.2B 6.7B ND ND ND ND ND ND ND ND
Zinc - 5.68 12.2B ND ND ND ND ND ND ND ND
Notes: e ! 9 .
1. R =Indicates compound rejected due to blank conl':ta’mination!. ! { ~ g [9 7 l? CP C‘
. J = Indicates result is less than sample quantitation limit but greater than zero. i )
- B =Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits. i !
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

ONOOAEWN

. E = Estimated value due to interferences.

W = Post-digestion spike is out of control imits.
. Sample data presented for 6/97 and subsequent 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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August 2000
A L & ? . .
8 - Avnedudion
Standard URS-9I
LF;arameter ug/L (ppb)ji 890 | 2591 | 10/92 6/97 2/98 | 9198 | 2/99 | 8/99 2/00 | 8/00
'0Cs (ppb)
cetone — R R ND ND ND ND ND ND ND ND
Benzene 1 ND ND ND 0.12J 0.29 J ND ND ND ND ND
|F-Butanone — ND 2J ND ND ND ND ND ND ND ND
Bromodichloromethane - ND ND ND ND ND ND ND ND ND ND
iCarbon Disulfide — ND ND ND ND ND 0.134J ND ND 8.5 ND
kChiorobenzene 5 NA NA NA ND 0.20J 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 ND ND ND ND ND ND ND ND ND ND
5 ND ND ND ND 0.14 § ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone -— ND ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND
Toluene 5 0.7J ND ND ND 0.11J ND ND 0.18J ND ND
(Total Xylenes 5 ND ND ND 0.20 0.54 ND ND ND ND ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND ND
[Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND ND
|[Metats (ppb)
kAiuminum — 221 197 10 | N ND ND 200 ND 200 ND
[Antimony 3 ND ND ND ND ND ND ND ND ND ND
b 25 1.78 ND ND ND ND ND ND ND ND ND
BB‘ﬂum 1000 30.18° 88 14 30 ND ND ND ND ND ND
Beryllium — ND ND ND ND ND ND ND ND ND ND
l[Cadmium 5 ND ND ND ND ND ND ND ND ND ND
JCaicium — 106,000 | 143,000 | 123 | 170,000 | 150,000 | 160,000 § 160,000 | 180,000 | 170,000 | 160,000
SChromium 50 8.6B 10.1 ND ND ND 10 10 ND ND ND
[iCobalt — ND ND ND ND ND ND ND ND ND ND
ECopper 200 12.78 ND ND ND ND ND ND ND ND ND
Cyanide 200 NB~| NB~ ND D D ND
- Eron 300 Z1,1%5 808 | (460 _p (440 ] 200 K _,%: 526 ° ) 210
Lead 25 ND 18 ~ND ND ND ND ~—ND ND ND ND
m — %soc 71,300 | 64500 | 70000 | €9,000 | 77.000 | 70,000 | 75,000 | 76,000 { 75,000
300 £ 80 75 50 30 40 50 40 50| 40,
Mercury 0.7 ND ND ND ND ND ND ND ND ND ND
Nicke! 100 7.88 ND ND ND ND ND ND ND ND ND
ssium — 39108 | 42508 | 2000 | ND ND ND ND ND ND ND
elenium 10 ND ND ND ND ND ND ND ND ND ND
[[Siiver 50 o ND A, | NO
um Fow | A £ ) 5o 0B L 0 e )
[Thallium — ND ND ND ND 11 ND ND ND ND ND
[Vanadium -— ND 9.68 ND ND ND ND ND ND ND ND
iinc — 1938 348 | ND ND ND 20 ND 10J ND ND
Notes: = Y
1. R =Indicates compound rejected due to blank colndmmation.l l % q ' B (” /’ 7 g
. J = Indicates result is less than sample quantitation limit but greater than zero. . y ‘
. B = Indicates compound is less than quantitation limits but greater than or equal to instrument detection limits. ‘{' )L
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Table 4

Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

O ~NOOAWN

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

= 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 and subsequent 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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August 2000
@b"» Jﬁ,ﬁ@}f Y2
“ Standard URS 9Dl
Parameter ug/L (ppb) || 8/90 2/91 10/902 | 697 | 298 | 998 8/99 | 2/00 | 8/00
VOCs {ppb)
[Acetone — R R ND ND ND -] ND ND ND ND ND
1 ND ND ND ND [( 18 U ND ND ND ND ND
- ND [ ND ND “ND ND ND ND ND ND
— 4) ND ND ND ND ND ND ND ND ND
— ND ND ND ND ND ND ND ND 16 ND
[[Chiorobenzene 5 __NA NA NA ND 079 ND ND ND ND ND
KChioroform 7 8 ) ND ND ND ND ND ND ND ND ND
e - 14 ND ND ND ND ND ND ND ND ND
1,1-Dichiorosthane 5 ND ND 0.7 0.37J 0.34J | 0.47J [ 016JN] 0.15) | 0143 | 0.14)
l{l‘wme 5 ND ND 1 0.86 033J | 0350 | 0200 | 0254 | 0.23)
Ethylbenzene 5 ND ND ND ND 44 ND ND ND ND ND
Chioride 5 ND ND 2 ND ND ND ND ND ND ND
4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND
5 0.6) ND ND ND 0.51 ND ND ND ND ND
5 ND ND ND ND 18 ND ND ND ND ND
5 ND ND 0.8 0 364 0244 | 0203 | 0214 | 0144 ND ND
2 ND ND ND 0.26J 044 | 0.11JIN ND ND ND ND
— 128 6428 | ND ND ND ND ND ND ND ND
- 3 ND [ 288_J4 NOD ND ND ND ND ND ND ND
25 168 | ND ND ND ND ND ND ND ND ND
1000 1108 | 3828 23 ND ND ND ND ND ND ND
Berylium — ND ND ND ND ND ND ND ND ND ND
ficadmium 5 ND ND ND ND ND ND ND ND ND ND
¥Caicium — 56,500 120,000°] 200,000 | 190.000 | 190,000 | 200,000 | 210,000 | 220,000 | 210,080
[IChromium 50 ND ND ND ND ND 10 ND ND ND 20
[ICobalt — ND ND ND ND ND ND ND ND ND ND
¥Copper 200 §.28 ND ND ND ND ND ND ND ND ND
%ﬁe 200 ND 1 ND ND ND ND ND ND ND ND
— 300 127 L/ 262 ND 70, 80 70 80 80 220
liLead 25 ND WO~ | ND ND ND ND ND _ND ND ND
m - BN 88,000 | 73,000 | 71,000 | 72,000 | 77,000 | 78,000 | 75,000
300 '20.4 985 ] ND ND 10 10 1Q 10 0
Mercury 0.7 ND ND ND ND ND ND ND ND ND ND
100 1538 ND ND ND ND ND ND ND ND ND
otassium — 41708 | 3,600 ND ND ND ND ND ND ND
elenium 10 ND ND ND ND ND ND ND ND ND ND
I[Silver 50 N RD{. ND - =] ND ND- - 4 o ADN [ N
- 20,000 W 42,800_1/48,000 "1 41,000 _| 088,000 go08 U )
Thallium — ND ND 14 ND ND ND ND
'anadium - 10.78B ND ND ND ND ND ND ND ND ND
E — 50.5 18.76 ND ND ND ND ND ND ND ND
Notes / 9/ k
1 R = Indicates compound rejected due to blank congminatior{. I I " I Q’ q X -{
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

August 2000 P
p - . ; - g
bl Rk [y Amdiafinn t
n Standard 88-14C
Parameter ug/L(ppb)jl 8/90 | 291 | 10/92 | e/97 | /88 | 9/08 | 2/99 [ 8/99 [ 2/00 | 8/00
[vOCs (ppb) _
HAcetone — ND ND ND ND ND ND ND ND ND ND
IIBenzene 1 ND ND ND ND ND ND ND ND ND ND
J]2-Butanone - ND NO ND ND ND ND ND ND ND ND
|ﬁromodichloromethane — ND ND ND ND ND ND ND ND ND ND
§Carbon Disulfide — ND ND ND ND ND ND ND ND 0.84 ND
[[Chlorobenzene 5 NA NA NA ND ND ND ND ND ND ND
fChioroform 7 ND ND ND ND ND ND ND ND ND ND
Dibromochioromethane - ND ND ND ND ND ND ND ND ND ND
1,1-Oichloroethane 5 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 5 ND ND ND ND ND NO ND ND ND ND
Methylene Chionde 5 ND ND ND ND ND ND ND ND ND ND
[4-Methyl-2-Pentanone — ND ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ND ND ND ND ND ND ND ND ND
[Toluene 5 ND ND ND ND ND ND ND ND 0.18J ND
[Total Xylenes 5 ND ND ND ND ND ND ND ND 0.15J ND
Trichloroethene 5 ND ND ND ND ND ND ND ND ND ND
[Viny! Chloride 2 ND ND ND ND ND ND ND ND ND ND
[Metals {ppb)
num = T 1876 | 453 ND %0 | ND 800 ND ND ND
3 {@Eﬂ% ND ND ND ND ND ND ND ND
25 1 12. 14 9- 7 10 12 14 12 124
1000 Li 17.3 14 ND ND ND ND ND ND ND
Beryllium - ND ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND ND
%‘T — ; | 66900 | 73,000 | 70,000 | 74,000 | 76,000 | 80,000 | 78,000 | 78,000
ium 50 8B ND ND 10 10. 20 ND ND ND
l[fobalt - ND ND ND ND ND ND ND ND ND ND
Pper 200 4.28 ND 5 ND ND ND ND ND ND ND
Cyanide 200 ~ND | ND.1 ND | ND_ ND_ | _ND | ND ND | _ND.
—_ 300 188 1040 ND P 160070 f00 200 [\ 380’ 3>
25 158 2B ND ND D ND ND ND ND ND
T E : | 110,000 | 8,000 | 110,000 | 100,000 | 116,000 | 10,000 | 110,000
300 45:4 378" 54 10 . 10- 40 20 20 104 .
Mercury 0.7 ND ND NA ND ND ND ND ND ND ND
100 14.68 ND ND ND ND ND ND ND ND ND
— | 2.6208 | 34006 | 3000 | ND ND ND ND ND ND ND
elenium 10 ND ND ND ND ND ND ND ND ND ND
IISitver 50 ND .| ND N\l ND. ND. § ND | ND-J .
— lSodium 20,000 ! A ,000 42,600 160,800 ﬁ P
allium — ND D ND ND 13 ND ~RD ND ND ND
ivenadium 4 — 2218 | 108 | ND ND ND ND ND ND ND ND
llzinc — 10. 78 1 ND 20 20 f ND ND 204 § 20 ND
Notes:
1 R = Indicates compound rejected due to blank co&inaﬁor(.q ' (-9 I's -1 X ’l l 0 LS
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 and subsequent 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
1\div7 1\6829\27084\13 xis
l]cf foeqronds
.o P - X .
> CAles A/}A/ -
‘K’ //K I’q ¢ K September 26, 2000
O'Bnen Gere Engineers, inc Page 7 of 10
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

August 2000
L A@g&-\ '
Standard 88-1
lFarammr ugiL (ppb 8/90 | 291 6/97 | 2/98 | 9/98 [ 2/99 | 899 | 2/00 | 8/00
VOCs (ppb]
lAcetone — ND ND ND ND ND ND ND ND ND
-,-sze 1 S| o8 ND 0.13J | 0.13J ND 0.16 J ND ND
2-Butanone — ND ND ND ND ND ND ND ND ND
(Bromodichloromethane — ND ND ND ND ND ND ND ND ND
Carben Disulfide — ND 6 ND ND 08 | 070 ND T ND
JIChiorobenzene 5 ND ND ND ND ND ND ND ND ND
l[Chioroform 7 ND ND ND ND ND ND ND ND ND
IDibromochloromethane — ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND ND
1,2-Dichioroethene 5 ND 2J) ND ND ND ND ND ND ND
ene 5 ND ND ND 0.11J ND ND ND ND ND
Methylene Chioride 5 ND ND ND ND ND ND ND ND ND
[l4-Methyi-2-Pentanone — ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane 5 ND ANB ND ND ND ND ND ND ND
— |Toluene 5 R ( 137/ ND ND ND ND ND ND ND
Total Xylenes 5 ND = ND 048 J ND ND ND ND ND
— {Trichioroethene 5 ND ND ND ND ND ND ND ND
Vinyl Chloride 2 ND ND ND ND ND ND ND ND ND
Moetals (ppb) — .
— ND ND ND ND ND ND ND
— yAptimony 3 @ 1B ND ND ND ND ND ND ND
25 ND 1.38W ND ND ND ND ND Q. ND
pﬂuf 1000 2.98 7.98 ND 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
fum — 464 490,000 | 480,000 | 630,000 676,000 | 720,000 | 630,000
— ; 50 7 % 10 30 30 90 ND 20 ND
{ICobatt — ND ND ND ND ND ND ND ND ND
([Copper 200 ND ND ND ND ND ND ND ND ND
§Cyanide 200 ND ND ND ND ND | -_Ne- 12 ND ND
liro 300 88 _ 250 180 | /48D _ 110" 90 70 ND
25 ND ND | “ANB—T ND ND ND ND
— 1 4 430,000 | 110,000 | 180,000 | 160,000 { 180,000 | 210,000 | 160;
300 : . 568 80 2] 40 50 306 30 204
0.7 ND D ND ND ND ND ND_ | 023 | o2
100 11,58 25.58 ND ND ND 70 ND ND ND
— | §310 | 120006 | 00 6,000 | 10,000 | 5,000 | 95,000 | 11,000 | 9,600
arY 10 ND ND ND ND 8 ND ND ND ND
lISilver 50 ND- - | - ND-_] ND | ND ~J--NB -, ~NE
- 20,000 100,000’] ; 000])
Thallium -— ND ND ND ND ND ND ND ND
‘snadium — 516 248 ND ND ND ND ND ND ND
— 7.98 ND ND 10 ND ND 6J 10 ND
otes:
R Indicates compound rejected due to blank cbilammaholnq _1 { | I 0 X H { l b
= |ndicates result is less than sample quantitation limit but greater than zero. l ’ l
B = Indicates compound is less than quantitation limits but greater than or equai to instrument detection limits.

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

Sample data presented for 6/97 and subsequent 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.

j fkk-““’l

< R { QOrny EVAS < September 26, 2000
O'Brien Gere Engineers, Inc. Page 8 of 10

N
1.
2.
3.
4. E = Estimated value due to interferences.
5.
6.
7.
8.

i\div71\5829\27084\4\13.xls




Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

August 2000
(3 ;¢ "~ ' -
Standard RS-14|
Parameter ug/L (ppb)|| 2791 | 10/02 T 6/97 | 2/98 | 9/98 | 2/99 | 8/99 | 2/00 | 8/00
VOCs (ppb)
Acetone — ND ND ND ND ., ND ND ND ND ND
— fBenzene 1 ND ND ND | 1~ ND ND ND ND ND
l[2-Butanone — ND ND ND ~ND ND ND ND ND ND
[[Bromadichloromethane — ND ND ND ND ND ND ND ND ND
[[Carbon Disulfide — ND ND ND ND ND ND ND 1.2 ND
5 NA NA ND 0.81 ND 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-Dichloroethene 5 ND ND ND ND ND ND ND ND ND
ene 5 ND ND ND 01341 ND ND ND ND ND
Methylene Chloride 5 ND ND ND ND ND ND ND 017 4 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 0.15J° ND ND ND ND ND
Total Xylenes 5 ND ND ND ND ND 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)
m = 7.3 1,170 L_?Pg 400 ND | 300 ND ND ND
Antimony 3 D ND ND ND ND ND ND
‘ 25 & ND ND ND ND 8 . ND [ ND
o 1000 || 1459 | &1 | 80 | -40 404 40 5Q 50 68
— 1.28 ND ND ND ND ND ND ND ND
5 ND ND ND 1 ND ND ND 2 ND
-— 7. __3_6%0 28,000 J 23,000 | 26,000 | 30,000 | 34,000 | 32.000
50 N ND ND ND ND 10 ND
- 5.08 ND ND ND ND ND ND ND ND
200 18.58 3 ND 10 ND ND ND ND ND
200 ..ND ND ND ND ND ND
300 [ 10 2, 1,000 3 2/ ND i 320 3] ND ND ND
25 ND ND ND ND “ND ND ND ND
—~ %%Q 21,000 { 17,000 | 21,000 | 23,000 | 25,000 | 29,000 | 26,000
300 484 #0 ) ND ND ND ND 2580,)
0.7 ND ND ND NP ND ND ND ND ND
. 100 3048 ND ND i ND ND ND ND ND
um — 17,100 | 5.500 ND 25,000 | 8,000 | 6,000 6,000 ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 _NB—~
— 20,000 ﬁ@ 48, B4, \ T
— ND ND N [ ND ND ND ND ND
anadium — 16.18 ND ND ND ND ND ND ND ND
{ginc — 523 ND 10 30 ND ND 30J 20 ND
otes: ’
. R = Indicates compound rejected due to blank c{olaminat:jn. y t 8 *S Y h R“ 51
. J = Indicates result is less than sample quantitation limit but greater than zero. I I

N
1
2
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 and subsequent 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\div7115820\27084\4\13.xls ‘ ) '
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

. E = Estimated value due to interferences.
W = Post-digestion spike is out of control limits.

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

©ONO DA W

for Organic and Inorganic Data Review, anq the USEPA SOPs HW-2 and HW-6.
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. Sample data presented for 6/97 and subsequent sampling events is for cis-1,2-dichloroethene.

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

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

August 2000
M /}'J}éﬁl ffi/]_- s
Standard || ¢ URS-14D

Parameter uglit (ppb)j| 2/91 | 10/92 | 6/97 | 2/98 | 9/98 | 2/99 | 8/99 | 2/00 | 800
VOCs (ppb) s : i . :
Acetone — ND ND ND ND ND ND ND ND ND
|Benzene 1 ND ND ND ND ND 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 — ND ND ND ND 0.47J 1.1J ND 6.7 ND
Chlorobenzene 5 NA NA ND ND ND 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 ND ND ND ND ND
Methylene Chloride 5 R 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 0.11J 0.21J ND 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): - Conibineesiee e ; s
Aluminum — 998 ND ND ND ND ND ND ND 100

«~ ||Antimony 3 K 321B- ND ND ND ND ND ND ND ND

Arsenic 25 2B ND ND ND ND ND ND ND ND
Barium 1000 - 25.58 23 20 ND ND 40 30 30 30
I[Beryllium — ND ND ND ND ND ND ND ND ND
{{[Cadmium 5 ND ND ND ND ND ND ND ND ND
[[Caicium — 255,000 | 292,000 | 210,000 | 250,000 | 310,000 | 280,000 | 360,000 | 310,000] 320,000
{IChromium 50 10.3 7. ND ND 10 ND ND ND 20
[[Cobalt — ND ND ND ND ND ND ND ND ND
{ICopper 200 ND 8 ND ND ND ND ND ND ND
lICyanide 200 ND ND ND 10 10 ND ND ND
liron 300 C 357_J 193 ND ND ND 80 ND ND |{ 340~
lILead 25 1.1B ND ND ND ND ND ND ND ND
IMagnesium — 75,200 | 78,000 61,000 | 66,000 | 81,000 | 71,000 | 91,000 | 83,000 | 84,000
IIManganese 300 30.8 27 ND ND ND ND 10 ND 20J
[IMercury 0.7 ND ND ND ND ND ND ND ND ND
[Nicket 100 ND ND ND ND ND ND ND ND ND
Potassium -— 4,250B 3,700 ND ND ND ND ND ND ND
Selenium 10 ND ND ND ND ND ND ND ND ND
Silver 50 || __ND [ —ND_ . [ oNB | NB | NB] NS | _WDN | ND N
Sodium 20,000 g 40700 38,700_J(52.000.) |/ 49,000)) 50,0005 (48,000 -f 68.,000; |(47,000 @s,000
Thallium — T ND ND ND ND "ND | ND ND ND
Vanadium — ND ND ND ND ND ND ND ND ND
Zinc — 26.8 ND ND 10 10 ND ND ND ND
Notes: X ] i ! ' B2

. R =Indicates compound rejected due to blank coﬁ(aminatiorﬁ e b 7 B 5 & d

. J = Indicates result is less than sample quantitation limit but greater than zero. 1 ) ;7-

September 26, 2000
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FIGURE 1

~-BROAD CRESTED
WEIR QUTLET
ELEV. 577.22577.5

LEGEND

MONITORING WELL

4 PIEZOMETER
(580.24)  WATER ELEVATION

m CREATED WETLAND AREA

MWH 1:\DIV7 1\PROJECTS\ 5829\ 27084\DOWG\ 7 1\001.DWG SF:1 (200)

QUARRY LAKE
(578.07)

EXISTING MH-16

MH_3 — RIM EL. 581.49

AN INV. EL. 574.16
N /7 EXISTING WETLAND AREA
¥ AR ¥ -3~ & HIGH CHAIN LINK FENCE
0P OF BEAM  BRRM (19B) T MENT T 4 /g/////{// i PIPING h
g - -~ e B B
LRSS 1on o comamuent Sy - 580 GRADE ELEVATION CONTOUR
- © 10 oATE o~ - GROUND WATER COLLECTION
Co TRENCH & CLEAN OQUT
® STANDPIPE
! 'pi7/ /# / a UTILITY POLE
o~/ (574.97) 7 S (573.01)

2 VA —— PIEZOMETER /STANDPIPE AND MONITORING WELL
e COORDINATES AND ELEVATIONS

/
s
’ D NORTHING EASTING " RISER COVER FRONTIER CHEMICAL
P 49386.58 100656.87 583.21 583.30 PENDLETON SITE
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"\ ACCESS ROAD (11P) P-4 49601.54 100399.33 583.68 583.85 NIAGARA COUNTY, NY
P-5 49198.20 100282.65 583.05 583.55
P-6 49238.90 100296.52 584.45 584.60
P—7 49731.73 100842.30 581.84 582.00
P-8 49712.16 100869.82 582.83 583.00
SP—1 49620.67 100365.59 579.86 580.07
, URS—141  49254.61 100794.43 581.14 580.84
i URS—141 URS—14D  49259.54 100789.09 580.71 580.85
577.74 URS-9I 49046.65 100075.10 581.68 579.90
( ) URS-9D  49040.52 100076.81 580.80 579.00 HYDRAULIC POTENTIAL
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= URS-7D  50358.07 100095.40 579.35 576.50
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88-12D 49726.43 100869.13 582.87 583.28
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Piezometer/monitoring well
inspection forms



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Gcatce Well Identification: > _ |
Personnel : Dec |vo? Date : = /q Jeo
WELL SPECIFICATIONS
Protective Casing AbGve Ground,  Flush Mounted
Well Construction \=1Y/s Stainless Steel
- Well Diameter &=inchy 4-inch
Depth to Ground Water : & =2
Well Depth: Vo &>

WELL INTEGRITY

K
b

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

sOMMENTS:

1. Well identification clearly marked ? (yes
2. Well covers and locks in good condition and secure ? ges
3. Is the well stand pipe vertically aligned and secure ? @
4. |s the concrele pad and surface seal in good condition ? ges
5. Are soils surrounding the well pad eroded ? yes
‘3. Is the well casing in good condition ? (Jes
7. s the measuring point on casing well marked ? VEE
8. Is there standing water in the annular space ? yes

e

&

no
no
no
no
no

no

no



AONITORING WELL INTEGRITY CHECKLIST

ite Name: Frenl e Clenicl Well Identification: -
Personnel: ¢ / e Date: o /oo
WELL SPECIFICATIONS
Protective Casing Above Ground m
~ Vell Construction BYO Stainless Steel
Jell Diameter ¢Zinch> 4-inch

Depth to Ground Water : _S.20

Well Depth: \ 513

WELL INTEGRITY

.. Well identification clearly marked ? no
Well covers and locks in good condition and secure ? ¥yes no

2 s the well stand pipe vertically aligned and secure ? @ no
4. |s the concrete pad and surface seal in good condition ? @ no
Aré soils surrounding the well pad eroded ? yes

Is the well casing in good condition ? qes no

7. Is the measuring point on casing well marked ? @ no
8. Is there standing water in the annular space ? yes @

_Is the stand pipe vented at the base to allow drainage ? , yes no

«JMMENTS:

§



AONITORING WELL INTEGRITY CHECKLIST

ite Name: prcrhee Clevmient Well ldentification: ¢ -3

Personnel : PP /peL Date: s/a /oo

WELL SPECIFICATIONS

Protective Casing Above Ground &ﬁgﬂ@
Jeill Construction @ Stainless Steel
Jell Diameter ails), 4-inch

Depth to Ground Water : _201.3%

well Depth: 23 11

WELL INTEGRITY
.. Well identification clearly marked ?
Well covers and locks in good condition and secure ?
s the well stand pipe vertically aligned and secure ?
4, |s the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?
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 ?

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

< IMMENTS:

938G ® 6

yes

yes

no

no

no

no

no

no



1ONITORING WELL INTEGRITY CHECKLIST

ite Name: Cron \ o Clomn ek Well Identification: P - A

Personnel: —¢¢ /5 Date: o /o A O

‘WELL SPECIFICATIONS

Protective Casing Above Ground iushMountex

* fell Construction BN Stainiess Steel
fell Diameter @ 4-inch

Depth to Ground Water : i

well Depth: Vo R

WELL INTEGRITY
. Well identification clearly marked ?

Well covers and locks in good condition and secure ?

R Is the well stand pipe vertically aligned and secure ?

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

v 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 ?

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

C -MMENTS:

{

hei@bee

yes

yes

no
no
no

no

no

no

no Yo/



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Teatice Clewco\l  Well Identification: ©- <

Personnel : 'T\)?/DE(-’ Date: 8/s /vo

~ WELL SPECIFICATIONS

Protective Casing @’ Flush Mounted
Well Construction P Stainless Steel
Well Diameter 2<ifch> 4-inch

Depth to Ground Water : “4.03

Well Depth: \S =2

WELL INTEGRITY

1. Well identification clearly marked ? cyes
2. Well covers and locks in good condition and secure ? ¥e3
3. Is the well stand pipe vertically aligned and secure ? VER,
4. |s 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 ? Fes
7. Is the measuring point on casing well marked ? geso
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



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Trenter Clem

Personnel : <¢¢ /pee Date: =/ /..
WELL SPECIFICATIONS
Protective Casing Above Ground /@
Well Construction VO Stainless Steel
Well Diameter S 4-inch |
Depth to Ground Water : . @

| Well Depth: \ VS

WELL INTEGRITY

1.

4
.

hakd
.

3 : i
OMMENTS: S lndy,

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 weli 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 ?
pe

teeniny 20 2307 @ Socfiee

Well Identification: V- ¢,

ye®

yes

yés
yes

yes

no

no

no

no

no /s



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Conber Clemid Well Identification : > _—

Personnel : TP/ / DEC Date : 8/6\ /OQ

WELL SPECIFICATIONS

Protective Casing Above Ground @
~ Well Construction @ Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : (.99

Well Depth: e &

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

5. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

3. Is there standing water in the annular space ?

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

>OMMENTS:

e

e

e

Be 8

yes

?®

yes

yes

no
no
no

no

no

no

no p/&



AONITORING WELL INTEGRITY CHECKLIST

Jite Name: Tron \er Clown e | Well Identification: o /2

Personnel : <pp /e Date: g/c /0o

WELL SPECIFICATIONS

Protective Casing 'A@ Flush Mounted
Vel Construction @ Stainless Steel

/ell Diameter &inch 4-inch
Depth to Ground Water : _ 4.5
well Depth: N e Pl

WELL INTEGRITY

Well identification clearly marked ? (ves no
Well covers and locks in good condition and secure ? @ no

3 Is the well stand pipe vertically aligned and secure ? &5 no

4. Is the concrete pad and surface seal in good condition ? @ é@ Y
Are soils surrounding the well pad eroded ? yes

~ Is the well casing in good condition ?

69

7. Is the measuring point on casing well marked ? no
u. ls there standing water in the annular space ? yes %
' Is the stand pipe vented at the base to allow drainage ? <zefs ) no

C JMMENTS:

§



MONITORING WELL INTEGRITY CHECKLIST

Site Name: ch%u CN‘@*.\WJ WEell Identification :

Personnel : P9 [pec Date : & }‘1}00

WELL SPECIFICATIONS

Protective Casing

Well Diameter 24nth 4-ipefi

Depth to Ground Water : DR

\

Well Depth: 4.4

WELL INTEGRITY

1.

2.

-y

-

Well identification clearly marked ?

Well covers and locks in g;Jod 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 ?

‘OMMENTS:

$p-|

Above Ground / lvFlush Mounte

Well Construction EIC/ Stainl/ess’s/teel

Ge> o
C¥es no

no STW%N?;L%
8- no

yes e
no

yes (o
yes W,\)/ff PET



MONITORING WELL INTEGRITY CHECKLIST

Site Name: TrenTier Cheony cad Well Identification: S< - =&

Personnel: 1D |Dec Date : 8’1%[80

WELL SPECIFICATIONS

Protective Casing @ Flush Mounted

Well Construction @ Stainless Steel
Well Diameter 4-inch
Depth to Ground Water : 1,34

Well Depth: 2 6.9%

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. |s 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 ?

({0}

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

COMMENTS:

ye

LR

yes

4

ye
yes
yes

yes

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST
Site Name: Feorher Clemizal  Well Identification : 2 Ues - 5o
Personnel : TP | e Date : g/ct [eo

WELL SPECIFICATIONS

 Protective Casing Flush Mounted

Well Construction PVC tainless Stee
Well Diameter 4-inch
Depth to Ground Water : 1.7\

 Well Depth: aot® qagq W

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 ? @) 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 ? @ no

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST
Site Name: Fm-\:\u Ck&z\f\‘kf-v‘Q Well Identification : ¢5-7R

Personnel : —To® /[pec Date : Qlc&loo

WELL SPECIFICATIONS

Protective Casing Above Ground Flush Mounted

Well Construction PVCS Stainless Steel
Well Diameter (Z-inch 4-inch
Depth to Ground Water : H §O '

Well Depth: 27.18

WELL INTEGRITY

i. Well identification clearly marked ? @ no

). Well covers and locks in g.ood condition and secure ? @ no
3. Is the well stand pipe vertically aligned and secure ? ye? no
4. Is the concrete pad and surface seal in good condition ? @ no

. Are soils surrounding the well pad eroded ? yes no -

. Is the well casing in good condition ? yes no
7. s the measuring point on casing well marked ? @ no
o. Is there standing water in the annular space ? yes no>
- . Is the stand pipe vented at the base to allow drainage ? @; no

OMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

Site Name: = ~tie. Chatie ) Well Identification :  ¢/2S- 71N

Personnel : T 7 /DEC Date : 2/ﬁfbc

WELL SPECIFICATIONS

Protective Casing @ Flush Mounted

‘Well Construction PVC fainless Steel
Well Diameter < 2dnch ) 4-inch

Depth to Ground Water : Q 2

Well Depth: 39 . S’Q

WELL INTEGRITY

i. Well identification clearly marked ?

). Well covers and locks in g;Jod condition and secure ?

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

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

.. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

v. lIs there standing water in the annular space ?

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

OMMENTS:

yes

8

U

yes

yes

O

yes

yeé

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: ronhe/ Uowood.  Well Identification :  Ops
Personnel: prc /T‘?’P Date: g /c\ / oo
WELL SPECIFICATIONS

Protective Casing @ Flush Mounted

| Well Construction PVC /\Sﬁ;m?ess Ste§l>

Well Diameter & Zinch 4-inch

Depth to Ground Water : 3, \o

Well Depth: dip '

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:

AL

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Evom fie ¢ o e Well Identification : ({5 o\

Personnel: T / el Date : 8/ ﬂ / eo

WELL SPECIFICATIONS

Protective Casing AD ourid Flush Mounted
“Well Construction

Well Diameter @D 4-inch

Depth to Ground Water : 13

Well Depth: So,%

WELL INTEGRITY
1. Well identification clearly marked ?

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

<
3

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 weil pad eroded ? yes
6. Is the well casing in good condition ? yes
7. Is the measuring point on casing well marked ? @
8. Is there standing water in the annular space ? yes

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

-COMMENTS:

®



1ONITORING WELL INTEGRITY CHECKLIST
ite Name: Yo “har @\QM\\ ca Well identification :g,g  \5 -

Personnel :  TPP [Dec Date : s ]aleo

WELL SPECIFICATIONS

Protective Casing Jove Ground. Flush Mounted

- {ell Construction PVC @
/ell Diameter CZmet 4-inch

Depth to Ground Water : o

well Depth: 24\, 3

WELL INTEGRITY

.. Well identification clearly marked ? no
Well covers and locks in good condition and secure ? Cyes> no
3 |Is the well stand pipe vertically aligned and secure ? (yes’ no
4. |s the concrete pad and surface seal in good condition ? <yes” no
Are soils surrounding the well pad eroded ? yes - (Ao
- Is the well casing in good condition ? 4 no
7. Is the measuring point on casing well marked ? Cyes’ no
8. Is there standing water in the annular space ? yes @
¢ _Is the stand pipe vented at the base to allow drainage ? (ye>  no
C OMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

Site Name: \~pnher Cheniead

Personnel : YP¢ [pEC

WELL SPECIFICATIONS

Protective Casing w zle Flush Mounted
Well Construction PVC Stainless Steel

Well Diameter 24N Ainch
Depth to Ground Water : a.>%
Well Depth: o7 .38

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 ?

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:

dwu’b {;«J wrjrwg

Well Identification :

86-12-D
Date Re 12 glaleo

® 08y

yes

Y0

yes

8

ye

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST
Site Name:  Fron f1e- Well Identification: ~ LRS- (0 F

Personnel: pgc [ToP Date : %)ﬂloc

WELL SPECIFICATIONS
=i
Protective Casing Above Ground  Flush Mounted

Well Construction PVC Stainles/s-sm
Well Diameter 4-inch

Depth to Ground Water : 3 . He
Well Depth: 2i.0%

WELL INTEGRITY

1. Well identification clearly marked ? @ no
2. Well covers and locks in g;.uod condition and secure ? yes ) no
3. Is the well stand pipe vertically aligned and secure ? yes no
4. Is the concrete pad and surface seal in good condition ? yes @6)
>. Are soils surrounding the well pad eroded ? yes (no>
5. Is the well casing in good condition ? Cyes’  no
7. Is the measuring point on casing well marked ? @ no
d. Is there standing water in the annular space ? yes @
L Is the stand pipe vented at the base to allow drainage ? yes

‘OMMENTS:



MONITORING WELL INTEGRITY CHECKLIST
Site Name: [~~~ e Well ldentification : ¢ RS - 1< D

Personnel : ¢ ¢ [1o¢ Date: & ) a|oe

WELL SPECIFICATIONS
—_
Protective Casing Above Ground @A_ou/m_ed/

Well Construction PVC Stainless Steel
Well Diameter Jnch 4-inch

Depth to Ground Water : 7 66

- Well Depth: Hl. (|

WELL INTEGRITY

1. Well identification clearly marked ? @ no

2. Well covers and locks in g;:Jod condition and secure ? @?) no

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

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

>. Are soils surrounding the well pad eroded ? yes @})

3. Is the well casing in good condition ? @ no

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

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

9 Is the stand pipe vented at the base to allow drainage ? yes no v / Q

‘OMMENTS:



Appendix B

Ground water sampling logs




O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Weatier Sonan 8L
Weli # 25 -Se
Evacuation Method Hr d Beot
Sampling Method s, S Rader

Date i ]e=

Site Name oo .-\'\-;..9,( Cleniical

Location _ Pe~a 0s ke

ProjectNo. 277 c<ryd

Personnel DS | TP

Well Information:

Depth of Well * 355
Depth to Water * 1 575\ ft.
Length of Water Column 0.\ ft
Volume of Water in Well B 4 gal.(s)
3X Volume of Water in Well 1l gal.(s)

* Measurements taken from

[ x""WellCasing

Water Volume /t. for:

| X___2"Diameter Weli = 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?

I:::] Protective Casing

_:.L_g_al-(S)
P

3

(Other, Specify)

Instrument Calibration:

[pH Buffer Readings]

4.0 Standard
7.0 Standard
10.0 Standard

[Conductivity Standard Readings
84 S Standard
1413 S Standard

Water parameters:

Physical Appearance at Start |

Color

Qdor

ctst XJ")/L‘J" K”ﬂv
i aY, /

Turbidity (> 100 NTU)

B 230

Sheen/Free Product

Gallons Temperature pH Conductivity
Removed |_Readings Readings Readings uS/cm
- ¢
initial _© 4 initial ______:_:L_ iniial gL 2" initial a9
D S2. 1.5 NI
- L .___5_-__ — Yqe [He
Water Sample:
Time Collected &G

{Physical Appearance at Sampling |

Color Clea

Odor PARLRY
Turbidity (> 100 NTU) /S re
Sheen/Free Product U nk

Samples collected:

o N . 1:1HCL

40mt . -
e . ;:" Bt s <z
= - = VecH 216

Notes:

JAM:ers/dv76/admin/4_notesstadSiog

Aprit 25, 1997




O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date =1 !\l |eo
Site Nanie_Frontier Olond cal
Locaton Peodlatun

Project No__ 7% ¢
Personnel DEC- / O e

Weather S Uiy &L
Well # yes 1o
Evacuation Method_AL 4o Dot
Sampling Method S.S. Ralder

Well Information: )

Depth of Well * 44 "‘SJV ft
Depth to Water * 1.7 ft.
Length of Water Column Wrv> ft.
Volume of Water in Well .= gal.(s)
3X Valume of Water in Well 2.0\ gal.(s)

* Measurements taken from

[ Iwell Casing

Water Volume /. 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 1C. & gal.(s)
Did well go dry? Sz C apd.

E::] Protective Casing

(Other, Specify)

jinstrument Calibration:

{pH Buffer Readings |
4.0 Standard
7.0 Standard
10.0 Standard

IConducﬁvity Standard Readings [
84 S Standard
1413 S Standard

Water parameters:

Gallons Temperature pH Conductivity
Removed |_Readings Readings Readings uS/cm
intial <0, intial__>7.H initial S . 2 inttial /Y 3C
- 57.cC )¢ . CC Jchc
e s 55 ¥ 7170
e
Water Sample: . * 5
Time Collected 14
Physical Appearance at Start [ | Physical Appearance at Sampling |
Color (G oo Color (o
Odor A Odor s
Turbidity (> 100 NTU) I3 Turbidity (> 100 NTU) 35.9
Sheen/Free Product Nows Sheen/Free Product Ao

Samples collected:

TEield Eiered.

2 NO

[
1

MO

Notes;:

JAM ery/dv7E/adminvé_notes/stadSiog

April 25, 1997



. IO'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date g/1¢ / <o
. Site Name_F . tiec Clem u,o Weather Sen LW 70
Location _|2ndle fon Well # 25-7R
ProjectNo,__ g7 0 %Y Evacuation Method__ Hand ©a.tf
I Personnel __ psc /T PP Sampling Method S B fit—
ell Information:
. 2.7 2
Depth of Well L O ft Water Volume /ft. for:
Depth to Water * 4. %o ft X__ 2" Diameter Well = 0.163 X LWC
l Length of Water Column 22 1% ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 5 ] 'L gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well W2 gal.(s) )
Volume removed before sampling ) Z, gal.(s)
Did well go dry? Ne
(Other, Specify)
. * Measurements taken from X wellCasing [ ]Protective Casing
linstrument Calibration:
IEH Buffer Reading§] |Conductivity Standard Readings ]
l 4.0 Standard 84 S Standard
7.0 Standard X 1413 S Standard
10.0 Standard el
. [Water parameters:
Gallons Temperature pH Conductivity
. Removed _Readings Readings Readings uS/cm
. initial inital___ (0 nital__ [0 B! intial S %\
st 1.7 [ LE
I S . P o S T . W 1o
l A s0.% .20 1 30
Water Sample: ~ ]
. Time Collected /S E
Physical Appearance at Start | |Physical Appearance at Sampling |
. Color L{ S g U \’\ Color Scu\c(«.\\ W K«’h:
Odor \JC.\/LQ Qdor N
Turbidity (> 100 NTU) T4t Turbidity (> 100 NTU) X 1 D
l Sheen/Free Product V- Sheen/Free Product Ny
Samples collected:
. Container. Size:: . =i fimi i gmnet.?ﬁe;z - ZJ#Collected. . ?iewmed RN I rlCortainer b .. ..
40mi Glass 2 NO <2
t L s he { ~NES <7
l - Puashe | e 2(C
otes:
| M [msD

JAM ers/dv76/adminv4_notes/staddlog

Apni 25 1997



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

Date < J < Jee
Site Name e g Weather Seanyy 7O
Location _ Perdlfon Well # wUgS -7
Project No. 27054 Evacuation Method /orr o/ /Soeit
. Personnel _ ©™fc / e Sampling Method _ >- S ol
ell Information: ;
. Depth of Well * 249 &9 ft Water Volume /ft. for:
Depth to Water * ¢.2 2 ft. X 2" Diameter Well = 0.163 X LWC
. Length of Water Column 9?\ ) ft 4" Diameter Well = 0.653 X LWC
Volume of Water in Well ! A gales) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well [ . U) gal.(s)
Volume removed before sampling / e, 5 gal.(s)
Did well go dry? Alg
(Other, Specify)
. * Measurements taken from [__x___Well Casing [C—_IProtective Casing [ }
' [instrument Calibration:
[pH Buffer Readings | [Conductivity Standard Readings |
. 4.0 Standard 84 S Standard
7.0 Standard ~ 1413 S Standard
10.0 Standard b
. Water parameters:
Gallons Temperature pH Conductivity
. Removed Readings Readings Readings uS/cm
' initial_> <~ initial_ (2 L. intial __ (, S4Y inial __ (- Z.0
5.5 G .5 7 81 qz0
* —‘——-——
/0.5 5L ¥ e H4 4o
. Je 5 5 G0 C T 15 (o
Water Sample:
. Time Collected i ﬁ &S
Physical Appearance at Start_| {Physical Appearance at Sampliing |
. Color Cleo s Color ﬁﬁ (3%
j Odor N Odor 31?3 hESe IFW‘
Turbidity (> 100 NTU) /60,0 Turbidity (> 100 NTU) 24. %
. Sheen/Free Product Lo Sheen/Free Product A ot
Samples collected:
. Comainer SZe.. . . . lContainer Jype: i # Collected .- | . Field -Filtered. . 1P i{Container:pH. -
A0mi Glass 2 NO <2
v Plashe [ g 42
l ™ Plashe \ N oo ¥ 210
Notes:
. BLIMVD Dove

JAM ers/dw76/admin/4_notes/stadSiog Apnit 25, 1997



‘ . E‘Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

'Date S ‘T\L\ e
Site Narme_Tiomdve e (Choniredl Neather R Ry Cloody G5
Location _ 13 0o fen Well # URrRSs -9
PrajectNo__ 2 1Ol Evacuation Method__ )z nef 3 {
l Personnel D¢ ¢ m e Sampling Method _ 5. S . W
ell information:
. Depth of Well * 6 \X ft Water Volume /ft. for:
Depth to Water * Y.Io  a X___ 2" Diameter Well = 0.163 X LWC
. Length of Water Column 27148 & 4" Diameter Well = 0.653 X LWC
Volume of Water in Well C. L gal.(s) 6" Diameter Weli = 1.469 X LWC
3X Volume of Water in Well 1 3. 3 gal.(s) P
Volume removed before sampling 8 gal(s)
Did well go dry? MO
(Other, Specify)
. * Measurements taken from [_x___weliCasing [___Protective Casing
ﬂlnstmment Calibration:
|EH Buffer Readingé l [Conducﬁvity Standard Readings J
. 4.0 Standard 84 S Standard
7.0 Standard g 1413 S Standard
10.0 Standard &
l Water parameters:
Gallons Temperature pH Conductivity
. Removed Readings Readings Readings uS/cm
/ — .
. ntal 0.5 el S5 initial_ 8,4 initial [ 35T
& = 948> 13 Mo
iz SH.\@ 1.51 \o3E
. . Ty SR
Water Sample: ~
l Time Collected N Z 2
|Physical Appearance at Start | {Physical Appearance at Sampling ]
. Color X Biowa Color éﬂil ﬁﬁwﬂ
Odor Vg Odor oy
" o
Turbidity (> 100 NTU) 1O\ % Turbidity (> 100 NTU) XE
l Sheen/Free Product [\ Sheen/Free Product Mg
Samples collected:
l |Container. Size:::: T ]Container Type .- i ContainerpH - -
40mi Glass 7 _ 2 NO 1:1HCL <2
1L Plos be i NES Hoe ¢ <7
. L Flas he | Nc NacH 210
otes:

JAM ers/dn76/admin/4_notes/stadSlog

Apri 25 1937



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date s \\\\cc

L
Site Namie W OLU»G :,a—Q

Location

BB PETN

Project No__ 2 ] oss¢|

Personnel D¢ (. {VTPD

ra &

Weather —Dwsx\u Olady 57
Well # UZs-adD ‘
Evacuation Method 1\ A R d

Sampling Method S S Rauler

Well Information:
HDepth of Well *

Depth to Water *

Length of Water Column

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

* Measurements taken from

7.5 ft

50.%4 n

43 .03 g
2.0 gals)
21.0 gal.(s)

[xIwelCasing

X___ 2" Diameter Well = 0.163 X LWC-

Water Volume /. for:

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

Volume removed before sampling 2) gal.(s)
Did well go dry? No
(Other, Specify)
E::] Protective Casing

Instrument Calibration:

|pH Buffer Readings |

[gonducﬁvity Standard Readings ]

4.0 Standard 84 S Standard
7.0 Standard X 1413 S Standard
10.0 Standard X
Water parameters:
Gallons Temperature pH Conductivity
Removed Readings Readings Readings uS/cm
initial _¢>. N intial __ &©.0 initial _ &, O | intial___ /(,7D
7 N X .15 [ 43
T 56.5 $.oo I(o 3%~
7| 5.5 2. 50 \S¥2
Water Sample:
Time Collected /L oo
Physical Appearance at Start | |Physical Appearance at Sampling |
Color ( Prav Color o
Odor s'/?;;/v ool Odor liaind 5o (Luf
Turbidity (> 100 NTU) 9.9 Turbidity (> 100 NTU) 27.4
Sheen/Free Product Mot Sheen/Free Product s

Samples collected:

e

40ml Glass 1:1HCL <2
L Pleshe { Ao Bhe <2
- Pl he i NT NatH 710

[Notes:

JAM:ers/dv76/admin/4_notes/staddiog

Apni 25, 1987



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

vveather Sovman  GETL 4
\

Well # E0T> -\2.C

Evacuation Method  Heamde B\

Sampling Method _S5. Basccv

Date &/\ o’/oo

Siie Naime "\:\'l-c AlMer  Clgu el
Location _Yendel Sx:.—v»

Project No. 2 TCQY

Personnel __T¥ ¢/ DEL

Well Information:

Depth of Well * EANA
Depth to Water * \o\
Length of Water Column’ 21.Z
Volume of Water in Well 3.5
3X Volume of Water in Well . d

* Measurements taken from

[ IWellCasing

ft. Water Volume #t. for:

ft X 2" Diameter Well = 0.163 X LWC
ft. 4" Diameter Well = 0.653 X LWC
gal.(s) 6" Diameter Well = 1.469 X LWC
gal.(s)

Volume removed before sampling
Did well go dry?

i gal.(s)
o

(Other, Specify)

[:::] Protective Casing

linstrument Calibration:

{pH Buffer Readings |

LConducﬁvity Standard Readings ]

4.0 Standard 84 S Standard
7.0 Standard A 1413 S Standard
10.0 Standard g:
Water parameters:
Gallons Temperature pH Conductivity
Removed Readings Readings Readings uS/cm
o C
) 1.2 %
initial §~g ‘ initial__ =9 < initial AR initial \\ 13
4 55.% 1.2 ik
8 557 Lo . 4R (211
U 25T (. 5\ (210

Water Sample:
Time Collected

Physical Appearance at Start |

A4

{Physical Appearance at Sampling |

Color ot SemcL«\ BE- Color v W e
Odor 5\(%\1) Odor Sl <3LA\2%
Turbidity (> 100 NTU) > oV Turbidity (> 100 NTU) 112
Sheen/Free Product Nt Sheen/Free Product Ner .2
Samples collected:
iz ContainerTyp g

40ml Glass
i Plasho
o Plevs i { N N ort >(C

Notes:

JAM:ers/div76fadmin/d_notes/stadSiog

Apni 25, 1997




O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Personnel T(P// DEL

Date P,A o/oo

Site Name__Tien K e v Clame s el Weather S-"\m'\\ GBS Y o an
Location Cemd e \ L Well # ®-\L o

ProjectNo, 21074 ) Evacuation Method  reomd B! |

Sampling Method 55 Bout \ex

Well Information:

* Measurements taken from

Depth of Well * 52 325 ft. Water Volume ftt. for:

Depth to Water * AL 3;"7 ft. X 2" Diameter Well = 0.163 X LWC

Length of Water Column 3. ft. 4" Diameter Well = 0.653 X LWC

Volume of Water in Well T.ev gal.(s) 8" Diameter Well = 1.469 X LWC

3X Volume of Water in Well 2\.0 gal.(s) v
Volume removed before sampling | (e gal.(s)
Did well go dry? \es

Well Casing

(Other, Specify)

[ IProtective Casing

Instrument Calibration:

[pH Buffer Readings |
4.0 Standard

10.0 Standard

7.0 Standard X

[Conductivity Standard Readings i
84 S Standard
1413 S Standard

Water parameters:

Gallons Temperature pH Conductivity
Removed Readings Readings Readings uS/cm
initial -5 initial oo inial & S inial 3 N eg
1.5 NS 4 5 (¢ N
.5 D€ .9 3.9¢ 7 ye 2
WA >.C Lic ¢ 35

Water Sample: .

Time Collected e (s’

Physical Appearance at Start | {Physical Appearance at Sampling |
Color Ciop o Color Clea o
Odor Suifr ¢ qur Odor slignt =0 e

Turbidity (> 100 NTU) AJ.C Turbidity (> 100 NTU) 71.¢

Sheen/Free Product Rene. Sheen/Free Product Lo E

Samples collected:

. 1:1HCL <2
[T Pleshe | JES HAT . <7
Y Aos hic f VT Ao 1D

Notes:

JAM:ers/div76/admin/4_notes/stadSlog

Apni 25, 1997



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

Date S Yt {eo
Site Name _F .o hey Cwipgeal Weather Seonnd (2§
Location . dloew Well # URS- g 3:‘
ProjectNo. 2.7 o<\ Evacuation Method (3., i B (
Personnel __ T v+ | DEC Sampling Method _ SS. R (e~
Well Information:
Depth of Well * 2i.0% ft. Water Volume #t. for;
Depth to Water * D.oue ft X__ 2" Diameter Well = 0.163 X LWC
Length of Water Column 177, 68 ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well H.5 gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well 13 ) gal.(s)

Volume removed before sampling /D gal.(s)

Did well go dry? \ i €S
* Measurements taken from E____]Well Casing E:] Protective Casing

Instrument Calibration:

(Other, Specify)

[pH Buffer Readings ] |Conductivity Standard Readings ]
4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity
Removed Readings Readings Readings uS/cm

initial inttial__(p %5 inital___ 53,57 nital 2.6
5 v

% _ 58 7 S 2 c
_lo %Y 1. 1SS
Water Sample:
Time Collected 12 Z0
Physical Appearance at Start | [Physical Appearance at Sampling ]
Color CLoon— Color (Peon.
Odor Alevs Odor Lors
Turbidity (> 100 NTU) 3e5 . Turbidity (> 100 NTU) / 3 q
Sheen/Free Product N eve Sheen/Free Product /UM

Samples collected:

40mi Glass 2 NO 1:1HCL ‘ <é

1L Plashe \ N es Hed s, ~2
1= i?(cx) he } S ey O H >0

Notes:

JAM:ers/div76/admin/d_notes/stadSlog April 25, 1897



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date <\ie

Site Name _ veoode - Cleo oo |
Location _ {lavf Lodan
ProjectNo. 2 T1C %+

Personnel 7777 ./ i C

(S

Weather .

Well # URS- 49D

Evacuation Method

el Bl

Sampling Method

T%OV»L [

Well Information:

Water Volume #t. for:
X
4" Diameter Well = 0.653 X LWC

2" Diameter Well = 0.163 X LWC

6" Diameter Well = 1.469 X LWC

Depth of Well * NGl n
Depth to Water * ale (s ft.
Length of Water Column 23 94 &
Volume of Water in Well 5 5 3 gal.(s)
3X Volume of Water in Well [ (e gal.(s)

* Measurements taken from

Volume removed before sampling
Did well go dry?

X" IWellCasing

::] Protective Casing

\71  gal(s)
—_te

(Other, Specify)

linstrument Calibration:

!

|pH Buffer Readings | [Conductivity Standard Readings |
4.0 Standard 84 S Standard '
7.0 Standard \¢ 1413 S Standard
10.0 Standard X
Water parameters:
Gallons Temperature pH Conductivity
Removed |_Readings Readings Readings uS/cm
initial__ €. §” initial _9 9. | initial 39 initial __ L/ 2¢/
oo 55 5 O 7o []scC
t\ 515 5 . 2~ [ LT
\ ] gz S.80 1550

Water Sampie:
Time Collected

Physical Appearance at Start |

\3?»0

Color CCeen

Odor Aoy
Turbidity (> 100 NTU) ~Z
Sheen/Free Product /Lime

{Physical Appearance at Sampling |

Color

Odor
Turbidity (> 100 NTU)
Sheen/Free Product

(oo
Sul ﬁ ~ -
35.6

Sete

Samples collected:

4le 2
L Plash¢ | <z
T Clo> he ) s

|Notes:

JAM: erv/div76/admiv4_notes/staadiog

Apnt 25, 1967



CALIBRATION DATA SHEET O’BRIEN & GERE ENGINEERS, INC.

| Equipment Name H\,'POVC Temd 7 c,\)buc;cw\hz/ ,PH
Model Number s BT /pH  Com P
Serial Number 905 &Y T
O New Serviced O As Found 0O In Tolerance
O As Left O Out of Tolerance

Routine Calibration Due Date:

Standards Used: __nH ) A o NS ™) [ ©
stark (.22 _
Coe > (2 oto‘ JC . 0¢
_EOD G99 I s

a Environmental Conditions are Suitable for Calibration

TEMPERATURE =
ATMOSHPHERIC PRESSURE =

Comments:

This equipment has been calibrated using standards whose accuracies are traceable to the National
Institute of Standards & Technology (NIST) within the limits of the Institutes’s calibration service.

Calibration Performed By: Venetd § oo

Date: ﬂl l Il} 6C
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CALIBRATION DATA SHEET O’BRIEN & GERE ENGINEERS, INC.

Equipment Name IDAC T ppeRl fesmoc TuvTy P 14
Model Number Dig P /PH cemp
Serial Number 9705 (- R :_{ [-9
O New Serviced 0O As Found O In Tolerance
O As Left O Out of Tolerance

Routine Calibration Due Date:

Standards Used: Al 0 an C PH A 1O
Stagn 211 e.ed
Cern 1B Jcc [/C. e
D e seeon otk ol oS AN s e/ AR G,2S

O Environmental Conditions are Suitable for Calibration

TEMPERATURE =
ATMOSHPHERIC PRESSURE =

Comments:

This equipment has been calibrated using standards whose accuracies are traceable to the National
Institute of Standards & Technology (NIST) within the limits of the Institutes’s calibration service.

Calibration Performed By: Doy (’c o s oo

Date: Y} LU )c«:

t
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Data validation report



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

September 25, 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 8/10/00 and 8/11/00

Dear Ms. Smith:

Review has been completed for the data packages generated by OBG Laboratories, pertaining to
samples collected at the Frontier Chemical Site on August 10 and August 11, 2000. Eleven aqueous
samples were analyzed for TCL volatiles and TAL metals/cyanide parameters. Matrix spikes/
duplicates, and equipment and trip blanks were also processed. Methodologies utilized are those of the
USEPA SW846.

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 reviewed:

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

EEE R R T R R R

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 adherence 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.

Copies of sample report forms, with recommended qualifiers applied in red ink, are 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

Acetone, carbon disulfide, and methylene chloride were detected at levels similar to those of the
samples in the associated blanks. The sample carbon disulfide detections should have been flagged as
“B” by the laboratory. Sample reported detections which fall at or below the following levels are
considered external contamination, and are to be edited to nondetection (“U”) at either the CRDL, or the
originally reported values, whichever are greater:

Analyvte Concentration, ug/L
Carbon disulfide 3
Acetone 13
Methylene chloride 9

Due to low response factors in the calibration standards, results for acetone should be considered
estimated (“J”) in the project samples.

Matrix spikes of 85-7R involved evaluation of recoveries of all target analytes. Those for five
compounds produced low recoveries (10% to 61%), indicating that the results for these analytes in the
sample itself should be considered estimated (“J” or “UJ”). They are the following:
carbon disulfide, 1,1-dichloroethene, cis-1,3-dichloropropene, trans-1,3-dichloropropene, and styrene.

Sample URS-14I produced one slightly low recovery (80%) of one of the four surrogate
standards. Upon evaluation of the system sensitivity and the relative difference between the reported
CRDLs and the IDLs, it is determined that no qualification of the sample data (which all shows
nondetection ) is indicated.

The calibration standard of 8/23/00 showed low responses for five analytes (30%D to 44%D).
Results f the following analytes in the associated samples, which are all project samples except
88- 12C -14D, and 85-7R, and considered estimated (“J” and “UJ”), biased low:
bromomahane carbon disulfide, cis-1,3-dichloropropene, trans-1,3-dichloropropene, and bromoform
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One of the samples was processed after a method blank which was not used, but before the
method blank which was used, for the 8/23/00 analysis. This is not in compliance with the required

protocol, but because the sample showed no detection of target analytes, there is no effect on the
reported results.

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-7D and Blind Dup was acceptable.

Reported results are substantiated by the raw data.

Metals/CN Analyses

Accuracy and precision evaluations for 85-7R were acceptable, although the duplicate
correlations for the elements were performed on matrix spikes rather than the sample itself.

Due to low recovery of the arsenic CRI standard (66%), the reported results in sample 88-12C,
88-12D, 85-7R, URS-14D, and URS-7D should be regarded as estimated, possibly biased low.

The serial dilution determinations for 85-7R produced acceptable correlations for all elements
except manganese (14%D). Results for all samples with manganese values above 0.01 mg/L should be
considered estimated, with a possible low bias.

Field duplicate correlation between URS-7D and Blind Dup showed values for iron and mercury
just above validation action levels. Results for these two analytes in the two samples are therefore to be

qualified as estimated. The bias is not expected to be great.

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,



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 and custody inconsistencies. 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.

. . . . o
No discrepancies were noted upon receipt. The cooler temperatures upon receipt were Tand 4C.

METHODOLOGY

The following methods were used to perform the analyses:
PARAMETER METHOD REFERENCE
Volatile Organics 8260B 1

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

Metals and wet chemistry data requested on the Chain of Custody is presented in a separate report.

QUALITY CONTROL

The quality control for this program includes internal standards, surrogates, matrix spike (MS), matrix spike
duplicate (MSD), equipment blank, laboratory control sample (LCS) samples, and QC trip blanks. QA/QC
results are summarized in the Sample Data 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.
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GC/MS Volatile Organics Case Narrative

Client: Frontier Chemical
Job Number: 5829.001.517
Package #: 6532, 6542
Methodology: 8260B

Analyzed/Reviewed by (Date/Initials): 5 @ ?' 1§-vo
Supervisor/Reviewed by (Date/Initials): @) q-(3-©

QA/QC Review (Date/Initials): > \00

File Name in G/ Drive: CAWPWIN6O\WPDOCS\V6532 NAR

GC/MS Volatile Organics
The GC/MS Volatile instruments used a J&W DB-VRX, 60 m x 0.25 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
85-7R RO179 1,1-Dichloroethene X 1
Methylene chloride X 2
Carbon disulfide X 1
cis-1,3-Dichloropropene X 1
trans-1,3-Dichloropropene X 1
Dibromochloromethane X 1
Styrene X i
1. No corrective action was taken. The RPD and the associated LCS met criteria for this
compound.
2. No corrective action was taken. The recovery and the associated LCS met criteria for this
compound.

o



GC/MS Volatile Organics Case Narrative - Page 2

. Client: ‘Frontier Chemical
Job Number: 5825.001.517
Package #: 6532, 6542
Methodology: 8260B
Surrogate

The following sample(s) did not meet surrogate recovery criteria:

Sample Description  Sample # Surrogate Corrective Action
URS-141 R0362 Toluene-d8 1
k 1. Three of four surrogates met method QC criteria. No corrective action is required.

Internal Standards
All internal standard areas 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.

AR RR
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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.

. . . (o) ©
No discrepancies were noted upon receipt. The cooler temperatures upon receipt were 3and 4 C.

METHODOLOGY

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

1) Test Methods for Evaluating Solid Wastes, SW-846 Third Edition, Final Update TII, December 1996,

Volatile Organics data requested on the Chain of Custody is presented in a separate report.

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.



-uu.n.laalllnnlllll

Trace Metals Case Narrative

Client: Frontier Chemical
Job Number: 5829.001.517
Package #: 6532,6542
Methodology: ICP metals - 6010B

Analyzed/Reviewed by (Date/Initials):

Tty g Wy

Supervisor/Reviewed by (Date/Initials): G008 ov vy
QA/QC Review (Date/Initials): \6)33 6\\\\5\‘0 v
File Nam‘e in G/ Drive: G:\NARRATIV\6532FROT.ICP
Trace Metals
Holding Times

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 analyte did not meet matrix spike/matrix spike duplicate percent recovery criteria:
Sample _ Corrective
Description Sample # | Analyte % REC : RPD Action
85-7R (Field Filtered) RO185 Calcium X 1

1. The concentration of the analyte in the sample was much greater than the concentration

of the spike added. A post-digestion spike was performed as required. No further
corrective action was taken.

ICP Serial Dilution
Fhe following analyte did not meet ICP serial dilution recovery criteria:
Sample Description Sample # Analyte Corrective Action
85-7R (Field Filtered) RO185 Manganese 1
1. A post-digestion spike was performed. No further corrective action was taken.
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.
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Trace Metals Case Narrative

Client:

Job Number:
Package #:
Methodology

~ Analyzed/Reviewed by (Date/Initials):

Supervisor/Reviewed by (Date/Initials):
QA/QC Review (Date/Initials):
File Name in G/ Drive:

Trace Metals

There were no excursions to note.

Frontier Chemical
5829.001.517
6532,6542
Mercury - 7470A

\\\\\

AW
e

\

G:\NARRATIV\6532FRON .HG

All QC results were within established control limits.
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Trace Metals Case Narrative

Client: Frontier Chemical

Job Number: 5829.001.517

Package #: 6532,6542

Methodology Thallium - 7841
Analyzed/Reviewed by (Date/Initials): Ao I
Supervisor/Reviewed by (Date/Initials): -3 ot

QA/QC Review (Date/Initials): \&i 6\\\\*;\\c.D

File Name in G/ Drive: G:\NARRATIV\6532FRON.TL
Trace Metals

There were no excursions to note. All QC results were within established control limits.
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Wet Chemistry Case Narrative

Client:

Job Number:

Package #:

Methodology:

Analyzed/Reviewed by (Date/Initials):
Supervisor/Reviewed by (Date/Initials):
QA/QC Review (Date/Initials):

File Name in G/ Drive:

Wet Chemistry

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

Frontier Chemical
5829.001.517

6532, 6542

Total cyanide - 9010B/9014

&\1\\00
\

Ao
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it

G:\NARRATIV\6532FRON.WC




- QC Trip Blank

- 88-12C (Field Filtered)

. 88-120 (Field Filtered)
_85-7R  (Field Filtered)
o 85-TR (Field Filtered)
©.85-7R  (Field Filtered)
8- (Field Filtered)

- Blind Dup (Field Filtered)
S URS-91

-~ URS-9D

- B5-5R

URS-5D

URS-141

Equipment Blank(Equipment Blank)
¢C Trip Blank

URS-9I (Field Filtered)
85-5R (Field Filtered)
URS-141 (Field Filtered)
Equipment Blank (Field
Filtered)(Equipment Blank)
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CROSS REFERENCE TABLE

Date
Collected
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/10/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
0871172000

. 08/11/2000

08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000

Received Package

08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
0871172000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/11/2000
08/12/2000
08/12/2000
08/12/2000
08/12/2000
08/12/2000
08/12/2000
0871272000
08/12/2000
08/12/2000
08/12/2000
08/12/2000

©



Volumes 1 of 1 of the metals and wet chemistry and volatile organics
validated analytical data packages are separately bound.



