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LONG-TERM GROUNDWATER MONITORING REPORT FOR JUNE 2000
FRONTIER HARD CHROME SUPERFUND SITE
VANCOUVER, WASHINGTON

This report documents groundwater monitoring and sampling activities associated with the long-
term monitoring of groundwater at the Frontier Hard Chrome Company (FHC) Superfund site
(FHC) (Figure 1). Monitoring wells and piezometers at the FHC site were installed as part of
previously reported remedial investigation and feasibility study (RI/FS) activities. The long-term
monitoring program consists of measuring groundwater elevations and sampling groundwater
from the existing monitoring wells and piezometers for chromium concentrations on an annual
basis. The first round of groundwater sampling at the site was conducted in January 1986. The
work presented in this report was performed in accordance with the FHC Quality Assurance
Sampling Plan Addendum submitted to the U.S. Environmental Protection Agency (EPA) on
June 26, 2000 (URSG 2000a). This monitoring report was prepared by URS Greiner, Inc.
(URSG) under EPA Response Action Contract No. 68-W-98-228, as defined by Work
Assignment No. 033-RI-CO-1027.

LONG-TERM GROUNDWATER MONITORING ACTIVITIES

During the long-term groundwater monitoring effort from June 26 to June 28, 2000, groundwater
samples and water level measurements were collected from 17 wells and 8 wells were measured
for water level only. The Quality Assurance Sampling Plan Addendum (URSG 2000a) called for
samples or water levels to be collected from 30 monitoring wells or piezometers. Five of the 22
wells to be sampled for chromium analysis and water level measurements could not be located in
the field.

The site is underlain by two water-bearing units, a shallow perched zone and a deeper alluvial
aquifer. A locally continuous silt unit, approximately 5 feet thick, separates these two units. Of
the 17 wells sampled, 12 were screened in the “A” zone portion of the alluvial aquifer. The “A”
zone has been identified as the upper portion (15 to 35 feet below ground surface [bgs]) of the
alluvial aquifer that underlies the site (URSG 2000a). Of the 17 wells sampled, S are screened in
the “B” zone, which underlies the “A” zone. The vertical extent of the “B” zone exceeds the
depth of exploration at the site (approximately 100 feet bgs). “A” zone and “B” zone sampling
locations are shown on Figures 2 and 3, respectively.
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On June 27 and 28, 2000, after the water level measurements on June 26, purging and sampling of
the wells were conducted. Each monitoring well was purged and sampled using a peristaltic

pump and dedicated tubing, according to the low-flow sampling protocols included in the Quality
Assurance Sampling Plan Addendum. Because they were not located, monitoring wells B85-6,
B86-R2, W92-17P, PW-1A, and PW-1B, were not sampled. Table 1 presents a list of all
monitoring wells that were measured for water level and/or sampled. “A” zone monitoring wells
W85-3A, W85-7A, and W86-13A and “B” zone monitoring wells W85-3B, W85-6B, W85-7B,
W97-18B, and W97-19B were measured for groundwater levels only.

Groundwater levels were measured to the nearest 0.01 foot with an electronic water-level
indicator from a surveyed point at the top of each well casing. Except for two wells, this activity
was completed in 1 day (June 26) prior to water sampling activities.

Water quality parameters were measured in the field at all sampling locations using a sealed flow-
through cell during purging (Table 1). Field water quality parameters measured included pH,
specific conductivity, turbidity, dissolved oxygen (DO), temperature, and oxidation-reduction
potential (redox); they are presented in Table 2. Groundwater samples were collected directly
from the pump discharge after parameters had stabilized.

When turbidity measurements taken during sampling did not decrease to below 20 nephelometric
turbidity units (NTUs), groundwater sampling included collection of a sample with a 0.45-micron
in-line filter. All samples were submitted to EPA Region 10 Manchester Laboratory for analysis
of chromium.

MONITORING RESULTS

A summary of analytical results from the June 2000 long-term groundwater-monitoring event is
presented in Table 3. Appendix A contains a summary of chromium analyses conducted on
groundwater samples from the site since 1985. Figure 4 is a groundwater contour map generated
from the water level data collected during this sampling event. Figures 2 and 3 present
distribution maps of chromium concentrations in the “A” zone and “B” zone portion of the
alluvial aquifer, respectively. Because fewer “B” zone samples were collected during this
sampling activity, the data were not contoured, and only the sampling results are presented on
Figure 3.
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Groundwater Elevations

Groundwater elevation data collected from the 25 wells measured on June 26 and 27 are
presented in Table 4. Groundwater elevations measured in wells screened in the “A” zone ranged
from 7.22 to 11.91 feet above mean sea level (msl). Well W92-17P is completed in the perched
zone and was not used during groundwater elevation contouring. According to groundwater data
from this round of sampling, groundwater flows generally south (Figure 4). This is generally
consistent with historical evaluations of groundwater flow at the site.

Analytical Results

Groundwater samples were analyzed for total and dissolved chromium (Table 3). Appendix B
contains the quality assurance data evaluation and laboratory results. Analysis for dissolved
chromium on filtered samples was applied only to samples that had a turbidity greater than 20
NTUs during purging. Analytical results from all samples were compared to the Safe Drinking
Water Act maximum contaminant levels (MCLs) and groundwater remediation goals determined
for the FHC site in the Final Focused Feasibility Study (URSG 2000b). This section presents the
analytical results and a discussion of historical trends in chromium concentrations.

Chromium

Chromium was detected in 13 of the 17 wells sampled. Concentrations ranged from below the
method detection limit (5 pg/L) to 25,400 pg/L in the sample from W92-14A. Note that these
comparisons include filtered and unfiltered results. Chromium concentrations were above the
Safe Drinking Water Act MCL (50 pg/L) in 9 of the 17 wells.

As observed in previous sampling events, the highest concentrations of chromium appear to occur
beneath the former FHC building, in the “A” zone of the aquifer (20 to 40 feet bgs). The highest
concentrations detected were in samples from wells W92-14A (25,400 ug/L) and W92-14P
(10,600 ng/L), which are in the immediate vicinity of the former FHC building. Note that
W92-14P is a perched zone monitoring well. The concentrations appear to decrease sharply
south of the Cassidy Building, along the south side of E 1st Street as indicated by chromium
concentrations in B85-4 (609 pg/L) and B87-8 (609 pg/L). Sampling results from B87-8 include
a field duplicate result of 594 pg/L.

The only well in the “B” zone of the alluvial aquifer with a chromium concentration (78.7 pg/L)

above the MTCA Method A MCL was well W85-1B, screened at 44 to 49 feet bgs and located
southeast of the former FHC building.
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Water Quality

As described previously, pH, conductivity, turbidity, DO, temperature, and redox potential were
measured in the field at 17 wells. Only the results of DO and redox measurements are discussed
in the following subsections. The groundwater sample log for each sampled well is presented in
Appendix C.

Dissolved Oxygen. Field DO concentrations ranged from 0.72 to 8.45 mg/L (Table 2). The
highest DO concentration (8.45 mg/L) was measured at W85-1B, a “B” zone well situated on the
east edge of the chromium plume southeast of the former FHC building. The mean DO
concentration for the June 2000 groundwater sampling activities was 3.19 mg/L. The DO
concentrations of 75 percent of the “A” zone wells were less than the mean DO concentration.

Redox Potential. Field redox potential ranged from 27 to 305 mV (Table 2). The median redox
value was 205 mV. High variability was observed in redox values obtained while purging. No
specific trend was observed regarding redox values and aquifer zone.

Historical Trends

Chromium concentrations in clustered areas beneath the former FHC building, on the south side,
in wells W92-14A and W92-14P, have decreased since monitoring began at these wells in July
1992 and May 1994, respectively. A significant decrease in chromium concentration has been
observed south of the Cassidy Building along the south side of E 1st Street in wells B85-4 and
B87-8. These wells have been monitored since January 1986 and February 1987, respectively.
Appendix A presents the results of current and historical chromium analyses of groundwater
samples from the site.

Comparison of total chromium concentrations from groundwater sampling in off-site wells from
1987 to 2000 also indicates a notable reduction. Concentrations in most of the off-site wells
south and southwest of the former FHC building have decreased. However, chromium
concentrations in well W85-6A, located approximately 700 feet south of the site, have increased
from 1997 to 2000.

DISCUSSION AND CONCLUSIONS

Concentrations of total chromium appear to have decreased in on-site wells at FHC and at the
majority of off-site wells over the course of groundwater monitoring. With a few exceptions,
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chromium concentrations in the “A” zone of the aquifer are substantially greater than
concentrations in the “B” zone of the aquifer.

REFERENCES
URS Greiner, Inc. (URSG). 2000a. Quality Assurance Sampling Plan Addendum, Frontier Hard
Chrome Groundwater Sampling Event Spring — Week of June 26, 2000, Vancouver,

Washington. Prepared for U.S. EPA Region 10. June 2000.

-. 2000b. Final Focused Feasibility Study Frontier Hard Chrome Superfund Site.
Prepared for U.S. EPA Region 10. July 2000.
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Table 1
Groundwater Sampling Summary

B&7-8 x
Wa5-3A
Wi5-6A X
WB5-TA

WEG-13A
W92-144
Wa2-15A
W52-16A
Wo7-184
WoT-194
WHB-20A
WOB-21A

b el s
Ell il I el e o e o el e o e
El Bl el il Bl e I

We5-1B X
W25-38

WEs-60

Wai-7B

Wa2-158
Wao2-168B X
Wa7-188
WoT-19B
Wos-21B X
Wo5-R5B X

S
R Rl B e B B e el B
E

*Water quality parameters include pH, specific conductivity, turbidity, dissolved oxygen, temperature, and
oxidation-reduction potential.
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Table 2
Water Quality Parameters

B854 6.15 0.418 1 3.39 14.0 174
BE7-8 6,36 0.378 8 213 13.7 178
WE5-6A 6.21 0.382 0 1.71 153 215
WH2-14A 6,53 0.377 213 0.91 15.6 238
Wo2-154 6.79 0.261 36 4.64 15.8 61
Whl-164 6,52 (1300 ik 1.25 138 183
Wo7-18A 6.57 0.100 194 1.09 14.1 27
Wo7-19A 6,31 0.361 4 265 13.6 280
WUS-20A 6.40 0273 [t} 299 13.6 282
WaB-214 6,22 0.351 10 193 14.5 206
W99-R5A 6.51 0376 f 3.51 16.6 259
2 et

Was5-1B 8.26 0.155 87 845 13.0 277
Wa1-15B 6,74 0.261 25 542 15.1 47
Wa2-16B 6.74 0.263 0 3.72 143 298
Was-21B 6,44 0.375 0 3.85 155 195
Wo9-R5B 6.77 0.366 0 3.89 15.4 261

*Purge water bubbling as if carbonated; water appeared clear.

Notes:

** Meter malfunction; water visibly clear
°C - degree Celsius

mg/L - milligram per liter

mS/cm - millisiemen per centimeter

mV - millivolt

NTU - nephelometric turbidity unit
redox - oxidation-reduction
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Table 3
Groundwater Analytical Data Summary

o056 [ Wor1ip (D) 6272000 | 10,500

264257 WOZ-14P 6/27/2000 10,600 Liquid
264250 B854 (MSIMSD} 6/27/2000 609 Liquid
264252 BS7-8 (FD) 6/27/2000 594 Liquid
264251 B87-8 6/27/2000 609 Liquid
264255 W85-6A 6/27/2000 228 Liquid
264270 WOZ-14A 6/27/2000 25,100 Liquid
264271 W92-14A (dissolved) 6/27/2000 25400 Filtered liquid
264268 WU2-154 G/ 27/2000 75.9 Liquid
64269 WO2-154 (dissolved) /272000 57 Filtered liquid
264272 WO2-16A 6/28/2000 75.9 Liquid
264264 WO2-18A 6/27/2000 50 Liquid
264265 Wao7-18A (dissolved) G277/ 2000 5U Filtered liquid
264258 WO7-19A 6/28/2000 T Liquid
264259 W98-20A 6/28/2000 43.9 Liquid
264253 W9821A 6/27/2000 126 Liquid

264260 W99-RSA 6/28/2000 sUL . |7 iguig

: : = i i
264274 W85-1B 6/28/2000 78.7 Liquid
264166 Wo02-15B 6/27/2000 11 Liquid
264267 W92-15B (dissolved) 6/27/2000 5U Filtered liquid
264273 Wo2-16B 6/28/2000 5U Liquid
264254 WoB-21B &27F2000 14 Liguid
264261 WO9-R5B 3/28/2000 12 Liquid
264275 Wo9-R58 (FD) G/2872000 12 Liquid

Notes:
Bold values exceed the Model Toxics Control Act Method A maximum contaminant level of 50 pg/L..

FD - field duplicate

MTCA Method A chromium MCL is 50 pg/L.
pg/L - microgram per liter

MS/MSD - matrix spike/matrix spike duplicate
U - undetected
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Table 4
Groundwater Elevation Data

Bi5-4

6/26/00

B&7-8 6/26/00

WE5-14 G/26/00 11.35
WEa5-6A 6/26/00 11.07
WE5-TA 6/26/00 11,19
WEA-13A 6/26/00 11.27
WoZ-144 /27100 11.24
Woz-15A 6/26/00 11.18
WoT-184A 6/26/00 11.13
WaT-19A G/26/00 11.02
WOE-204 6/26/00 11.08
WOB-21A 6/26/00 11.03

O/26/0H0) .
Was5-18 6/26/00 11.30
W§5-3B 62600 11.34
Was-68 a/26/00 11.10
W85-TR H26/00 10,84
W92-15B 626400 11.18
Wa2-16B 6/28/00 10.97
Wo7-18B G/26/00 11.15
Wa7-198 6/26/00 10.99
Wag-218 G/26/00 11.05
Wo9-R5B 6/26/00 7.23
Notes:

btoc - below top of casing

msl - mean sea level
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Chromium Concentrations in Groundwater

i _ . ot
BES-1 11/13/85 0.13
1/9/BG noi4
5/7/86 (0,005 u
2/5/87 032
By3-2 11/13/85 16
17786 300
5/1786 130
pEs-3 11/7/85 i1 .01
1/14/86 (1.002 (8 0,006
5/1786 LS 0007
2587 0,005 u 0nLo73
BEs-4 LO/23/ES 575
1 /T3/83 14 14
1114786 47 36
5/2/85 27 34
2SIRT 51 19
T30 75
72292 596 4.8 31 J 25 J
1072892 4.68 437 4.74 4.41
1/20¢93 10.2 959 2.67 ER |
472893 151 163
31504 1.57 1.37
1197 5,560
273/99 2,450
&/2700 H09
BAE5-4 (DUP) 111385 17 14
1/14/86 47 37
SUB6 17 32
BES-5 10/23/85 27
11712185 1.9 i1
1786 43 37
5/5/86 mg/L 1.1 1.2
2/5/87 mgL 1.4 1.4
BE5-6 11712785 mg/L 67 3
LIE6 mg/L 18 16
SF1R6 mg'L 6.1 6.6
25187 ma/l 1 12
71s0 mgl 13 16 7.2 9.1
3197 pe/l pk ]
H85-6 (DUP) 177/86 mg/L 17 16
71290 mig/L 14 7
BR6-2R S/ET mgL 1140 549
7050 migL 12 12
BEG-2ZR (DUT) 2587 mg/L 100 T1
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Chromium Concentrations in Groundwater (Continued)

Date: 10/11/00
Page A-2

B87-8 2/5/87 mglL 41 12
7/13/90 mg/L 14 13
7/23/92 mg/L 1.98 4.9 038 03 J
10/28/92 | mg/L 2.73 2.56 2.65 2.41
1/21/93 mg/L 2.02 2.04 0.50 0.66
4/28/93 | mg/lL 1.94 1.99
5/5/94 mg/L 1.15 1.23
3/1/97 pg/L 1,590
06/27/00 pg/L 594
B87-8 (DUP) 2/5/87 mg/L 34 15
5/5/94 mg/L 1.15 125
21399 pg/L 321
6/27/00 pg/L 609
PW-1A 2/16/87 mg/L 64 6.4
2/18/87 mg/L 11 9.9
2/19/87 mg/L - 16
10/29/92 mg/L 177
1/21/93 mg/L 0.9
PW-1B 2/9/87 mgL 0.19
2/9/87 mg/L 0.294
2/9/87 | mg/L 0.295
2/9/87 mg/L 0292
2/9/87 mg/L
2/9/87 mg/L
2/9/87 mg/L
2/9/87 mg/L
2/10/87 mg/L
2/10/87 mg/L 0.409
2/10/87 mg/L 0.545
2/10/87 mg/L
2/10/87 mg/L
2/10/87 mg/L
2/11/87 mg/L 0.6
2/11/87 mg/L 0.616
2/11/87 m 0.668
2/11/87 mg/L
2/11/87 mg/L
2/11/87
2/12/87 mg/L 0.685
2/12/87 mg/L 0.718
2/12/87 mg/L
2/12/87 me/L
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Chromium Concentrations in Groundwater (Continued)

P o
Thati i ; i3

School For Deaf 61682 mg/L 001 U 005 o
G195 mg'L 0.002 L 0005 U
11/14/85 mE;'T.. 0002 U ool U
1715586 mgL .022 005 U
577186 mg/L 0.005% U 0oos U

WES-1A S30/8S mg/L 140
1 0/8/85 mg/L 160 95

WES-1H 11/13/85 mg/L 051 .04
1/B/RG mg'L 033 0.033
5786 mE.'l. 0.12 0.21
28T mg'L. L.06% 042
7113190 mgL 0.12 011
72392 mgl 00229 0.435 0015 U 001 U
102892 mpl | (0.0184 L0735 0.024 B 00604 B
1/20093 mg'L (L105 0,116 DL 00,0408
42803 mp'L 104 0.1143
Sidin4 meL 1,169 169
3197 ppl 104
2339 upl 349
GZE00 Ml TRT

WES-2AA 1156085 mg/L (1034 001 U
198G me/L 0,033 0.033
5186 mg'l 0.055 0042

WES-2AT 11/6/83 mg/L 1.5 .12
186 mg/L .34 .34
S5/1/BG mE'L 14 1.3

Was.2h8 11/6/85 mg/L 11 0.014
L9iEE myy'L .23 0.23
SiG/R6 mg/L 1.1 1.2
2587 m&l‘l. [ 0.26
T300 mgL 0.003 u 0.6

WES-3A 11/12/85 mg/L .03 0401 U
178786 mp/L 00402 u 0.005 U
SI5/HG me'L 1187 0,97
2587 mg'L 0.032 0005 U
a9 mE_-’L 0.261 028 0.1z J 0z J
10/2792 mg'L L0733 IL065 0.0767 L0719
1720093 mE"'L [INIZHE:) 0.0428 0.0111 0.0458
42893 mg/L 00407 0.0342
54394 mg/L 007 P 010164
3197 gL 16

Wg5-3B 11/5/85 mp'L (.002 & 001 U
1/B/86 mp'L LI9G 0075
S8 mg'L 0.9% 1.1
LT mg'L 16 0.071
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GROUNDWATER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site

RAC, EPA Region 10

Work Assignment No. 033-RI-CO-1027

Chromium Concentrations in Groundwater (Continued)

Date: 10/11/00
Page A-4

STE =" e e e e e B

~ SlationlD: Sumpling Date ﬁé _ Dissolved i Dissobvid

WESs-38 716592 mgL 0,81 0.809 02 J

(Continued) 10/27/92 me/L 0.11 0.106 0105
1720093 mgL 0342 0307 0,094
4/28/93 mg/L 0334
53094 me/L 0.13
97 pgl 80.6

WES-14 1 1i6/85 L. 0,014 001 U
1/9/86 mg/L 0,004 0. 004

WES-4H 11/6/85 mg/L 0,002 ] 001 U
1/9/86 mg/L 0,042 0.0H5
517786 mgl| 0005 U 0005 U
214187 mgL 0,026 0005 U

WES-5A 11/12/85 mp/L 11,084 ner u
1/14/86 mg/L 0.015 B 0005 U
5/1/86 mg/L 0,017 0.13
2587 mg/L 0.044 0005 U
¥ el 10
27399 ugl 5 U

WES-50 11/8/85 mg/L 03z (.24
1/14/86 mp/L 0.2 0.2
Sia/86 me/L 012 0.12
58T me/L 0.27 0.23
W97 pir'L 10
213/99 upl 5 U

WEI-6A 11/7/85 mg/L .81 .81
1/10/86 mgL 21 24
42186 mgL 1.4 1.7
2587 mg/L 0.5 (k84
7/12/90 mgl | 0057 01,06
1792 mpl | 0.0181 0.142 0.031 1 0.053 UJ
10/27/92 my/L | (L0928 0.0936 0.0817 .10z
171993 mpl | 00112 Ul 00119 U (LA} 0.01
4279 mg/L 0.0832 0.0733
57394 mpL 0.0254 0.0251
31497 gL 114
13/99 pgl 15
&R700 pg/L 228

WaisB L1785 m L 023 0.21
1/10/86 gL 0.17 017
$16/86 gL 062 0.75
2587 my/L .23 0.45
11792 mel | 00163 0.0135 0.033 11 0,033 1
102792 m#/L .03 .0334 0.0321 0.0323
1/19/93 mgll | 00164 Ul 00167 U 0.01 gol U
42793 meL L0466 0.0472
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GROUNDWATER MONITORING REPORT, JUNE 2000

Frontier Hard Chrome Superfund Site Date: 10/11/00
RAC, EPA Region 10 Page A-5
Work Assignment No. 033-RI-CO-1027

Chromium Concentrations in Groundwater (Continued)

Was-68 5304 mg'L LA Lr S .021

{Continued) 371497 upl 61.1 J

WE85-61 (DUF) 51394 mgL noz1 P 0.0212
3 1m7 ppll 211 J

WERS-TA 11/7/85 mg'L 1.3 13
1/13/86 mgL .1 3
51186 mg/L 1 12
21587 mg'L 1.4 1.2
20 mg/L 0.1 11046
712392 mg/L 00142 00218 0004 U goo1 U
1072792 mg/L (1.005 U} 00055 U 001 U 001 U
113 mg'L 00095 UB| 00128 U ol (.61
42793 mg/L 00172 0.0188
5/3m4 mig/L Liz4 P 00228 H
3197 pel 10 ] 10 11

WES-TH 117583 mg/L .05 0.01
1/13/86 me/L 0.15 0.18
Si6E6 mg/L 0.25 0.42
/58T meL 01315 0.2
1393 mg/L (L34 0.0379 0.006 U 0,006 U
10727792 mal. 0.0983 0.0937 0139 B 0.0891
1/ 1993 mg/l. | 0.0307 Ul 00298 .01 0.01
1/19/93 mg/l. | 0.0298 L 0.031 L1 0.01
427/93 mg/L 00532 0.0463
42793 mp'l ki .47
53194 mg'L 00354 00331 H
3187 pl 27.2 273

WES-TE (DU 516086 mp/L 0,33 042

WE&-10B LI5IET mgl 0,005 ] 0.005 U
3157 pe/l 5 U

WRG-11A 25487 miyl 0011 0.005 U
T2 m_E"L 0.0049 U] ooa7s B 0.001 L) 0005 )
10v26/92 may/L 0,003 Ul 00079 P 0.01 U 001 U
1/15/93 mel | 0.0027 L 0074 B 01 00267
172693 mg/L 0003 U 0003 U
5294 ma'L 0005 U 001 U

WEG-118 2887 me'L L00T 0.005 U
16592 me/l | 0.0099 i 00101 0.001 1) 0.000 U]
10/26/92 me/L. {005 LUj 00055 U 001 U 0.01 U
IF18/93 mg/L | 0.0027 Ul 00032 B .01 L1
42693 mgL 0043 U 0003 U
52194 mg/L 0.005 U 0ol U

WEE-134 28187 mg/L 0,005 u 005 U
31197 pp/l 5 U

WaT-12A LI5IET mgl .24 0.16
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GROUNDWATER MONITORING REPORT, JUNE 2000

Frontier Hard Chrome Superfund Site Date: 10/11/00
RAC, EPA Region 10 Page A-6
Work Assignment No. 033-RI-CO-1027

Chromium Concentrations in Groundwater (Continued)

T62
(Continued) 10W2792 mpL 0.005 U] 0.0055 U 001z B 001 U
11993 mgl | 00039 UB| 00117 U 0,01 il
472793 mgL 0.003 U 0003 U
5/2/94 mg/L 0005 U o0l U
WET-12H 2587 mg/L 021 13
TG0 me/l | 484 00523 0019 17 0021 Ul
10/27/92 mgL 0.114 0111 0,099 0,104
11993 mel | 00164 Ul 00146 U [ [IX1T}
471793 gL LIETIE] 0.0475
512194 mg/L noi7 P 0.017
WET-8A 5/87 mgl | 0027 i1
715/92 mg/l | (L0048 U o003y Ul o001 1) 0,001 Ul
10/26:92 ma/l 0,005 Ul oooss U 0ol U 001 U
1/18:/93 mgl 0.0027 Ul 00027 U] 00136 0.0117
4/27/93 mi/L 0.0074 B 0003 U
573794 mi/L 0.005 U 0.01 UH
Wa7-8R 15187 myL. 0,071 0,009
1592 mp'L 0111 (L1259 0,027 W 0y g
10/26/92 mz'L 0.005 Ul oo0o0ss U 001 U 001 U
10/26/92 mgL 0,005 U] 00055 U 0ol U 001 u
171893 mg'L 0.0222 00268 0.01 .01
4727193 mg'L 0064 B 00066 B
53/94 mg/l nol4 P 0o13e
3197 el 46.5 48 47.8
WET-8B (DUP) 2/5/87 me/L 0062 0.007
37 peL 49 47.4 458
WET-0A 2587 mgl (LO0E U 0005 U
72292 mgl | 0.004% Ul 00272 0.001 U 0016 1)
10/26/92 mp/l 0.005 Ul ooos4 U 0401 U 001 U
1718193 mgl. | 0.0027 Ul onodr B 0.01 001
4126093 m/L 0.003 U 0003 U
2794 m 0005 U 001 U
wa7-en 2I5/87 mg'L 0011 0005 U
TR mg/L 0.0042 U LS B 0.003 U 0.007 1)
10/26/92 mg'L 0.005 U]l 0.0055 U 0.01 U 001 U
1/18/43 mgl 00027 Ul 00027 U 0.01 .01
A26/93 mp/L 0003 U 0003 U
572094 mg'L 0005 U 001 U
WaZ-144 72292 mg/L 211 3.68 6 J 59 J
10/2%992 gL 29.1 27.5 24.8 8.5
10/29/92 mL. 316 31 291 30,8
1/21/93 mg'L 36,8 31 129004 g2
4/29/93 /L. 41.6 L0064
57594 me'L 8.3 28.4
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GROUNDWATER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site

RAC, EPA Region 10

Work Assignment No. 033-RI-CO-1027

Chromium Concentrations in Groundwater (Continued)

Date: 10/11/00

Woz.144
(Contimued) 273199 pgl. 19,400
6/27/00 pel. | 25400 25,100
Wo2-147 plrviyrl m/L. 1.23 1.25
10729792 me/L 33 32 3o 299
121/93 mi'L 273 17 [N 1] H.E4
429/03 mg’L 2ind 29,5053
575094 mg/L 17.8 27.9
397 pel 6550 6,410 6130 1
2399 pg/L. 10,200
6/ 27100 peL 10,600
G700 p'L 10.500 DUF
Woz-15A TRAZGT mg/L. 533 565
10/2R92 mg/l. T.41 6.7 677 6.51
121593 mg/L 7.47 T.44 1.75 1.52
42993 mgyl. 7.87 B.1913
5/4/94 mg/l. 1.58 1.94
31187 pgl 732
273/99 pel 71
627100 pail -1 159
Woz-150 2292 mE-L T.69 7.88
10/28/92 nigL 585 .22 5.59 457
1721/93 mgl 10 10.5 2.9 3.7
42993 mg/L LT7 1.5757
Slaiag mg'L 6.7 6,98
3/1/97 gl 669 584 762
27319 uell 1610
627000 pe/l 5 11
Wol-lia 7292 mg'L 199 IHH
1052892 mg'L 711 649 i 0679
1/20/93 mg/L 2.589 2.6l 0.788 0.824
4283 mg/L 0.0751 0.4263
51494 mpl 0,276 0.254
Iy ug'l 473 472 463
6/ 28100 pe/l 759
Wal.l16B el yl mg'L 274 19.2
1/2E92 mg/l. 137 131 1.1 1.1%
1/20:93 mg'L 213 2.01 L.518 D571
4/28/93 mg/L 1.87 20346
5499 mg’L 2.13 2.25
31197 pel 62.9 74 63.7
B/2E00 pel 5
Waz.1 7P 72392 mil (L33 1ik1
T332 ma/L 0018 16,9
102992 mg'L L1522 L1116 0.01 02115
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GROUNDWATER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site

RAC, EPA Region 10

Work Assignment No. 033-RI-CO-1027

Chromium Concentrations in Groundwater (Continued)

Date: 10/11/00

e
Wo2-17P 1721/93 mg/L | 00228 0.0%02 0.021 0.0212
(Continued) 121793 meL | 0.0228 127 0164 L1171
42993 mg/L 0.92 L0172
544 mp'L 00407 0ol U
WoT-1EA /197 e/l 5 U
2319% pefl 5 U
&27/00 pgl 5 5
WaT-1ED 3/1/97 pg/l &1
WIT-194 31197 pel B
27399 gL U
HRI00 gl i
W97-198 3197 pe/l 3 U
WHSE-20A 23199 uﬂ-‘L 56
672800 ppil 43.9
WHIS-21A 21199 Pl 6.3
627/00 pe'l 126
WHI8-21B 27399 gL 17
&127/00 el 14
WoL-RSA S/28/00 pe'L 5
[Woorsh I2E00 ugL 12
A2R00 peL 12
Notes:
Bold denotes detected value
B - detected in the blank
DUP - duplicate

H - sample analyzed after suggested holding time limit

J - estimate
pg/l. - microgram per liter
mg/L - milligram per liter

P - detected above instrument detection limit, but not quantified within expected limits of precision. The laboratory
has established a minimum quantitation fimit with a relative standard deviation of no more than 10 percent.

U - undetected
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APPENDIX C

Groundwater Sample Logs



Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: B85-4 Date: 6/27/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 25.69 Screen Interval (ft bgs): 21.5-26.5
Static Water Level (ft btoc): 18.18 Purging/Sampling Device: Peristaitic pump
Water Column Height (ft): 7.51 Pump Intake (ft btoc): 23
Well Volume (gallons): 1.22 Sample Number: 00264250 MS/MSD
Time pH Specific Turbidity oo Temperature - Depth to Flow Volume
Conductivity Water Rate Purged
{SU) {mSicm) (NTUs) ima/L) {Celsius) [} {Feet) {lpm) {Liters)
521 6.06 0.505 33 381 15.4 171 18.10 0.5 initial
G24 .13 0.450 14 3.48 14,4 171 18,19 0.5 1:5
6527 6.12 0.431 g 3.44 14.1 173 18.19 0.5 3
630 6.12 0.424 3 3.43 14.1 175 0.5 4.5
633 B.13 0.419 1 3.4 14.0 175 0.5 B
536 8.14 0.420 1 3.40 14.0 175 18.18 0.5 7.5
635 6.15 0.418 1 3.39 14.0 174 0.5 ]

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)
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9 liters




Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: B87-8 Date: 6/27/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 4 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 29.39 Screen Interval (ft bgs): 24.5-29.5
Static Water Level (ft btoc): 18.65 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 10.74 Pump Intake (ft btoc): 27
Well Volume (gallons): 7.01 Sample Number: 00264251
00264252 (FD)
[ Time pH Specific  Turbidity DO Temperature  eH Depthfo.  Flow  Volume
Conductivity 5 Water Rale Purged
(s {mSfcm) {NTUs) {mao/L) {Celsius) {mV) (Feeat) {lpm]) {Liters)
711 5,42 0.384 38 2.87 16.3 195 18.65 0.5 initial
714 6.44 0.378 18 1.87 14.4 188 18.65 0.5 1.5
717 641 0.380 16 2.46 13.8 185 18.65 0.5 3
720 6,39 0.378 g 2.21 13T 182 0.5 4.5
e 6.37 0.378 g 2.18 13.7 180 18.65 0.5 8
726 5,36 0.378 8 2,186 13.7 178 0.5 7.4
729 6.36 0.378 a8 213 13.7 178 0.5 9

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:

Stabilization Criteria
Parameter Criteria
pH +/- 0.1 Standard Units
Speclfic Conductivity  |+/- 3% mSicm
Turbidity +/- 10% NTUs
Dissolved Oy +/= 10% mal/l
eH +/-10 mV
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Total Metals (Chromium only)

9 liters




Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W98-21A Date: 6/27/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 25.78 Screen Interval (ft bgs): 20.7-25.7
Static Water Level (ft btoc): 18.09 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 7.39 Pump Intake (ft btoc): 23 .
Well Volume (gallons): 1.2 Sample Number: 00264253
[ Time pH Specific Turbidity oo Temperatire eH Depth to Flow Volumea
Conductlivity Water Rate Purged
{sLl) (mSiem) {NTUs) {mg/L) [Celsius) {m\) {Feet) {Ipm) (Liters)
823 5.25 0.358 (5] 3.66 17.6 244 18.10 0.5 initial
B26 5.29 0.352 41 3.10 14.8 224 18.10 0.4 1.2
828 §.34 0.352 19 3.06 14,7 216 0.4 2.4
B3z 6.25 0.352 14 212 14.5 210 18.10 0.4 3.8
B35 6.24 0.352 12 2.07 14.5 209 0.4 4.8
B38 6.21 0.351 10 1.88 14.5 205 18.10 0.4 5
B41 6.22 0.351 10 1.93 14.5 206 0.4 7.2

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)

Stabilization Criteria

7.2 liters

Parameter Criteria
pH +/- 0.1 Standard Units
Specific Conductivity |[+/- 3% mS/cm
Turbidity +/-10% NTUs
Dissolved O, +/- 10% mg/L
eH +/- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number:

Well Type:

Well Diameter (inches):
Measuring Point:

Total Depth (ft btoc):
Static Water Level (ft btoc):
Water Column Height (ft):
Well Volume (gallons):

Wg8-21B Date:
Monitoring Sampling Crew:
2

Marked PVC Screen/Casing Material:
43.73 Screen Interval (ft bgs):
18.32 Purging/Sampling Device:
25.41 Pump Intake (ft btoc):
414 Sample Number:

6/27/2000
Lillywhite

Hinds

PvC

39-44

Peristaltic pump
41

00264254

T Time pH

856 6.37 0.355 5 ) ) initial
859 6.45 0.360 1 ) 15.9 206 18.32 0.4 12
902 6.45 0.364 0 4.37 15.5 201 0.4 2.4
905 6.45 0.371 0 3.96 15.5 197 18.32 0.4 36
908 6.44 0.373 0 3.73 15.4 195 0.4 48
911 6.44 0.374 0 3.82 15.4 195 0.4 6
914 6.44 0.375 0 3.85 15.5 195 0.4 7.2

Type of Samples Collected:

Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)
7.2 liters

Stabilization Criteria

Parameter Criteria
pH +/- 0.1 Standard Units
Specific Conductivity |+/- 3% mS/cm
Turbidity +/- 10% NTUs
Dissolved O, +/- 10% mg/L
eH +/-10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W85-6A
Well Type: Monitoring
Well Diameter (inches): 2
Measuring Point: Marked PVC
Total Depth (ft btoc): 26.27
Static Water Level (ft btoc): 18.17
Water Column Height (ft): 8.1
Well Volume (gallons): 1.32

Date:
Sampling Crew:

Screen/Casing Material:
Screen Interval (ft bgs):
Purging/Sampling Device:
Pump Intake (ft btoc):

Sample Number:

6/27/2000
Lillywhite

Hinds

PvC

17-27

Peristaltic pump
22

00264255

1007 6.28 0 2.71 17.6 246 18.17 0.4 initial
1010 6.34 0.380 0 1.89 15.7 240 18.17 0.4 1.2
1013 6.29 0.382 0 1.69 15.3 227 0.4 2.4
1016 6.24 0.382 0 1.71 15.3 221 18.17 0.4 3.6
1019 6.20 0.382 0 1.73 15.3 216 0.4 4.8
1022 6.21 0.381 0 1.76 15.3 217 18.17 0.4 6

1025 6.21 0.382 0 1.71 15.3 215 0.4 7.2

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:

Stabilization Criteria
Parameter Criteria
pH +/- 0.1 Standard Units
Specific Conductivity [+/- 3% mS/cm
Turbidity +/- 10% NTUs
Dissolved O, +/- 10% mg/L
eH +/- 10 mV
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7.2 liters



Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W92-14P Date: 6/27/2000
Well Type: Monitoring Sampling Crew: Lillywhite

Well Diameter (inches): 2 Hinds

Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 16.75 Screen Interval (ft bgs): 12-17
Static Water Level (ft btoc): 9.84 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 6.91 Pump Intake (ft btoc): 13
Well Volume (gallons): 1.13 Sample Number: 00264256
00264257 (FD)

4.78 10R 1 1.09 18.4 323 9.85 0.33 initial

1216 4.61 1 0.89 16.7 318 0.33 1
1219 4.51 1 0.85 16.4 313 9.85 0.33 2
1222 4.45 1 0.79 16.2 311 0.33 3
1225 4.34 0 0.69 15.8 304 9.84 0.33 4
1228 4.34 0.092 0 0.74 15.5 306 0.33 5
1231 4.35 0.092 0 0.72 15.5 305 0.33 6

Type of Samples Collected: Total Metals (Chromium only)

Total Volume Purged Prior to Sample Collection: 6 liters

Stabilization Criteria
Parameter Criteria

pH +/- 0.1 Standard Units

Specific Conductivity |+/- 3% mS/cm

Turbidity +/- 10% NTUs

Dissolved O +- 10% mg/L

eH Fi= 10 my
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W97-19A Date: 6/28/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 25.01 Screen interval (ft bgs): 22.5-27.5
Static Water Level (ft btoc): 15.48 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 9.53 Pump Intake (ft btoc): 23
Well Volume (gallons): 1.55 Sample Number: 00264258 MS/MSD
Time pH Specific _?urbidib,r Do Temperature £H Depthito: | Flow Volume
Conductivity Water Rate Purged
(Sl {msfcm) (MNTUs) {mg/L} {Celsiis) {r'rl‘n.nf} - {Feat) {lpm) {Litars)
624 5.06 0.448 B2 3.06 16.0 276 15.48 0.4 initial
627 6.27 0.359 18 4.07 14,1 281 15.48 0.4 1.2
630 6.24 0.359 12 3.70 14.0 284 0.4 2.4
633 6.27 0.359 4 3.01 13.8 283 15.48 0.4 3.6
636 6.30 0.360 4] 271 13.7 282 0,4 4.8
539 6.30 0,360 4 2.68 13.7 280 15.48 0.4 B
6542 5.31 0.361 4 2.85 13.6 280 0.4 7.2

Type of Samples Collected:

Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)

Parameter

Stabilization Criteria
Criteria

pH

Specific Conductivity

+/- 3% mSicm

Turbidity +-10% NTUs
Dissolved O +f- 10% mag/L
e +/= 10 my

+/- 0.1 Standard Units
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W98-20A Date: 6/28/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 26.69 Screen Interval (ft bgs): 22-27
Static Water Level (ft btoc): 16.51 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 10.18 Pump Intake (ft btoc): 24
Well Volume (gallons): 1.67 Sample Number: 00264259
Time pH Specific Turbidity Do Temperature eH Depth to Flow Volume
Conductivity Water Rate Purged
(SU) {mSfocm) {NTUs)} {mgiL) {Celsius) {mV) (Feot) {Ipmy) (Liters)
712 6.52 0.280 2 4.44 14.6 280 16.51 0.4 initial
715 6.50 0.271 0 3.06 14.1 287 16.51 0.4 1.2
718 G.48 0.271 0 2.88 13.8 2B6 0.4 2.4
721 6.45 0.272 0 3.1 13.8 283 16.51 0.4 3.6
724 541 0.272 0 2.98 18.7 283 0.4 4.8
727 6.40 0.273 0 2,03 13.7 283 16.51 0.4 5
730 5.40 0.273 0 2.99 13.6 282 0.4 7.2

Type of Samples Collected:

Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection:

Stabilization Criteria
Parameter Criteria
JH +/- 0.1 Standard Units
specific Conductivity |+/- 3% mS/cm
rurbidity +/- 10% NTUs
Jissolved O, +/- 10% mg/L
H +/- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Welt Number: W99-R5A Date: 6/28/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 32.24 Screen Interval (ft bgs): 22-32
Static Water Level (ft btoc): 25.24 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 7.0 Pump Intake (ft btoc): 28.5
Well Volume (gallons): 1.14 Sample Number: 00264260
Timea pH Specific Turbidity Do Temperature gH Depth to Flow Volume
Conductivity Water Rale Purged
(B} {mS/cm) {NTUs) {ma/L) (Celsius) {my) {Fest) {lpm} {Liters)
821 5,45 0.391 36 4.31 17.5 264 25.24 0.4 initial
824 §.50 0.373 B 3.30 16.4 271 25.24 0.4 1.2
835 6.49 0,376 G 3.61 17.7 265 0.4 2.4
B38 6.47 0.374 5] 3.45 i7.9 263 25.24 0.4 3.6
841 G.49 0.375 T 3.60 17.7 258 20.24 0.4 4.8
B44 6.50 0.375 7 3.53 16.4 257 0.4 B
B47 6.51 0.376 G 3,51 16.6 259 0.4 7.2

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)

Stabilization Criteria
Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity |+/- 3% mS/cm
Turbidity +/- 10% NTUs
Dissolved O, +/- 10% mag/L

eH +/- 10 mV
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7.2 liters




Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number:

Well Type:

Well Diameter (inches):
Measuring Point:

Total Depth (ft btoc):
Static Water Level (ft btoc):
Water Column Height (ft):
Well Volume (gallons):

905 . 0

W99-R5B Date:
Monitoring Sampling Crew:
2

Marked PVC Screen/Casing Material:
49.05 Screen Interval (ft bgs):
25.3 Purging/Sampling Device:
23.75 Pump Intake (ft btoc):
3.78 Sample Number:

6/28/2000
Lillywhite

Hinds

PVC

44-49

Peristaltic pump
47.5

00264261
00264275 (FD)

. 1 4.79 17.4 279 25.31 0.4
908 . 0.365 0 3.92 16.1 272 25.31 0.4
911 6.80 0.366 0 3.92 15.7 266 0.4 .
914 6.79 0.366 0 3.90 15.6 264 25.30 0.4 3.6
917 6.78 0.366 0 3.79 15.5 263 0.4 4.8
920 6.78 0.367 0 3.85 15.4 262 25.30 0.4 6
923 6.77 0.366 0 3.89 15.4 261 0.4 7.2

Type of Samples Coliected:

Total Volume Purged Prior to Sample Collection:

Total Metals (Chromium only)
7.2 liters

Stabilization Criteria

Farameter Criteria
pH +/- 0.1 Standard Units
Specific Conductivity  |+/- 3% m3/cm
Turbidity +/- 10% NTUs
Dissolved O, +/- 10% ma/L
eH +- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W97-18A Date: 6/27/2000
Well Type: Monitoring’ Sampling Crew: Lillywhite
Well Diameter (inches): 2 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 27.27 Screen Interval (ft bgs): 22.5-27.5
Static Water Level (ft btoc): 18.17 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 9.1 Pump Intake (ft btoc): 25
Well Volume (gallons): 1.48 Samplie Number: 00264264

00264265 (Dissolved)

817 7.10 0.115 160 2.64 14.4 126 18.19 0.25
824 6.67 0.106 237 2.07 14.0 100 18.19 0.25 1.75
830 6.57 0.107 249 2.33 14.0 54 0.25 3.25
836 6.57 0.107 193 2.13 13.7 67 18.19 0.25 4.75
841 6.78 0.097 253 4.97 13.8 52 0.25 6
848 6.73 0.097 240 3.97 14.0 33 0.25 6.5
851 6.57 0.100 194 1.09 14.1 27 0.25 6.75
Unstable well
Type of Samples Collected: Total and Dissolved Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 6.75 liters
Stabilization Criteria
Parameter Criteria
pH +/- 0.1 Standard Linits
Specific Conductivity |+/- 3% mS/cm
Turbidity +- 10% NTUs
Dissolved Oy +/- 10% mg/L
eH - 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W92-15B Date: 6/27/2000
Well Type: Monitoring Sampling Crew: Lillywhite

Well Diameter (inches): 4 Hinds

Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 43.05 Screen Interval (ft bgs): 33-43
Static Water Level (ft btoc): 18.52 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 24.53 Pump Intake (ft btoc): 38

Well Volume (galions): 16.01 Sample Number: 00264266

00264267 (Dissolved)

Time

1000 7.1 0.254 47 7.11 16.1 117 18.53 0.5 0.5
1004 7.01 0.289 72 5.01 16.3 89 18.53 0.5 2.5
1008 6.98 0.261 63 5.90 15.6 100 18.53 0.5 4.5
1015 5.84 0.260 44 6.32 15.7 50 18.52 0.5 8
1018 6.48 0.259 22 5.77 15.4 47 18.52 0.5 9.5
1021 6.67 0.258 24 5.57 15.2 43 18.52 0.5 11
1024 6.74 0.258 26 5.40 15.2 44 18.52 0.5 12.5
1028 6.74 0.261 25 5.42 15.1 47 18.52 0.5 14

Type of Samples Collected: Total and Dissolved Metals (Chromium only)

Total Volume Purged Prior to Sample Collection: 14 liters

Stabilization Criteria
Parameter Criteria

pH +/- 0,1 Standard Units

Specifiic Conductivity |+/- 3% mS/cm

Turbidity +f- 10% NTUs

Dissolved Oy +- 10% mg/L

ek +- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W92-15A
Well Type: Monitoring
Well Diameter (inches): 4
Measuring Point: Marked PVC
Total Depth (ft btoc): 33.48
Static Water Level (ft btoc): 18.66
Water Column Height (ft): 14.83
Well Volume (gallons): 9.68

Date:
Sampling Crew:

Screen/Casing Material:
Screen Interval (ft bgs):
Purging/Sampling Device:
Pump intake (ft btoc):
Sample Number:

6/27/2000

Lillywhite

Hinds

PVC

24-34

Peristaltic pump

29

00264268

00264269 (Dissolved)

Time pH Specific  Turbidity Do Temperature  eH Depthtc  Flow  Volume
Conductivity Water Rate Purged
[=18)] imS/cm) {NTUz) (mg/L) {Celsius) fmv) (Feet) {Ipmi} {Liters)
1053 7.26 0.262 44 6.55 16.9 282 18.66 0.5 initial
1058 6.96 0.262 56 7.82 15.8 &7 18,67 0.5 3
1102 G6.87 0.261 45 4,50 15.9 68 1B.67 0.5 4.5
1107 6.83 0.261 38 4.88 15.8 &0 18.67 0.5 Fi
1110 6.81 0.261 36 4.60 15.8 62 1B.67 0.5 B.5
1114 5.79 0,261 36 4 .64 15.8 51 18.67 0.5 10.5
Type of Samples Collected: Total and Dissolved Metais (Chromium only)
Total Volume Purged Prior to Sample Collection: 10.5 liters

Stabilization Criteria
Parameter Criteria
pH +/- 0.1 Standard Linits
Specific Conductivity [+/- 3% mS/em
Turbidity +/- 10% NTUs
Dissolved O, +/- 10% mag/L
aH - 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number:

Well Type:

Well Diameter (inches):
Measuring Point:

Total Depth (ft btoc):
Static Water Level (ft btoc):
Water Column Height (ft):

Well Volume (galions)

W92-14A
Monitoring
2
Marked PVC
27.05

18.33

8.72

1 1.42

Date:
Sampling Crew:

Screen/Casing Material:
Screen interval (ft bgs):
Purging/Sampling Device:
Pump Intake (ft btoc):
Samplie Number:

6/27/2000
Lillywhite

Hinds
PVC

23.5-27.5

Peristaltic pump

25

00264270
00264271 (Dissolved)

Unstable and slow producing well
Type of Samples Collected:

Total Volume Purged Prior to Sample Collection:

1227 6.76 0.387 606 0.39 16.2 21 20.78 0.15 1.8
1230 6.74 0.386 466 0.63 16.6 20.98 0.15 2.25
1233 6.71 0.387 408 0.42 16.3 21.33 0.15 2.7
1236 6.66 0.387 308 0.67 16.0 21.70 0.15 3.15
1239 6.62 0.384 239 7.99 15.8 21.98 0.15 3.6
1242 6.59 0.389 234 2.34 22.19 0.15 4.05
1245 6.56 0.383 223 2.15 22.59 0.15 4.5

224 1.54 22.73 0.15 4.95

Total and Dissolved Metals (Chromium only)
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5.4 liters




Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W92-16A Date: 6/28/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 4 Hinds

Screen/Casing Material: PVC
Screen Interval (ft bgs): 24-34
Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 29
Sample Number: 00264272

Measuring Point: Marked PVC
Total Depth (ft btoc): 33.40
Static Water Level (ft btoc): 18.4
Water Column Height (ft): 15
Weli Volume (gallons): 9.9

623 6.14 130 ] 1.30 14.9 161 18.40 0.5 initia)
626 6.33 0.322 150 Q.77 14.6 157 18.40 0.5 3
629 6.49 0.307 135 0.32 14.3 155 18:40 0.5 4.5
632 6.53 0.282 60 0.55 14.2 153 18.40 0.5 B
538 6.52 0.282 53 0.31 14.1 153 18.40 0.5 a
540 §.91 0.251 45 1.03 13.9 161 18.40 0.5 10
544 5.49 0.282 41 0.57 13.8 158 18.40 0.5 12
648 6.55 0.294 32 2.30 13.8 180 18.40 0.5 14
552 6.50 0.294 29 0.86 13.9 189 1B.40 0.8 16
556 6.49 0.257 28 1.00 13.9 189 18.40 0.5 18
T02 6.57 0.289 * 1.21 14.0 186 18.40 0.5 21
706 6.52 0.300 * 1.25 13.8 183 18.40 0.5 23

* Meter malfunction, water is visibly clear
Total Metals (Chromium only)
23 liters

Type of Samples Collected:
Total Volume Purged Prior to Sample Collection:
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Weil Number:

Well Type:

Well Diameter (inches):
Measuring Point:

Total Depth (ft btoc):

Static Water Level (ft btoc):

wW85-1B Date:
Monitoring Sampling Crew:
4

Marked PVC Screen/Casing Material:
48.35 Screen Interval (ft bgs):
17.98 Purging/Sampling Device:

6/28/2000
Lillywhite
Hinds
PVC
44-49

Peristaltic pump

Water Column Height (ft): 30.37 Pump Intake (ft btoc): 46
Well Volume (gallons): 19.8 Sample Number: 00264274
Time pH Specific Turbidity [B]e] Temperature aH Depthto Flow Valume
Conductivity Water Rate Purged
(S {m3/cm) (NTUs) {mg/L) {Celsius) {mv} (Feet} {Ipm) (Liters}
858 B.18 0.225 16 8.13 14.0 342 17.98 0.5 initial
a0z 8.av7 0.211 200* 9,76 13.2 234 17.98 0.5 4
g07 8.40 0.198 240* B.95 13.2 227 17.98 0.5 6.5
509 8.a7 0,189 10 10.73 13.1 221 17.98 0.5 1.8
813 8.36 0,198 187" 89.23 13.0 254 17.98 0.5 9.5
g17 8.35 0155 166 8.97 13.0 266 17.88 0.5 11.5
821 8.32 0,198 o B.71 13.0 273 17.98 0.5 13.5
924 8.26 0.184 g7* B.45 13.0 277 17.98 0.5 15.5

* Purge water bubbling as if carbonated, water apppears clear

Type of Samples Collected:

Total Metals (Chromium only)

Total Volume Purged Prior to Sample Collection: 16.5
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W92-16B Date: 6/28/2000
Well Type: Monitoring Sampling Crew: Lillywhite
Well Diameter (inches): 4 Hinds
Measuring Point: Marked PVC Screen/Casing Material: PVC
Total Depth (ft btoc): 44.98 Screen interval (ft bgs): 35-45
Static Water Level (ft btoc): 18.29 Purging/Sampling Device: Peristaltic pump
Water Column Height (ft): 26.69 Pump Intake (ft btoc): 40
Well Volume (gallons): 17.4 Sample Number: 00264273

11
735 6.65 0.269 12 5.87 14.1 308 18.29 0.5 3
739 6.68 0.264 8 5.79 14.0 251 18.29 0.5 5
743 6.69 0.264 4 5.80 14.1 252 18.29 0.5 7
747 6.70 0.264 1 5.77 14.1 253 18.29 0.5 9
751 6.71 0.263 0 5.83 14.2 273 18.29 0.5 1
800 6.73 0.263 0 5.75 14.2 288 18.29 0.5 15.5
804 6.74 0.263 0 5.72 14.3 298 18.29 0.5 17.5
Type of Samples Collected: Total Metals {Chromium only)

Total Volume Purged Prior to Sample Collection: 17.5 liters




