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GROUNDW A lER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site
RAC, EPARegion 10
Work Assignment No. 033-RI-CO-I027

LONG- TERM GROUNDWATER MONITORING REPORT FOR JUNE 2000
FRONTIER BARD 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 (BPA) 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-l 027.

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 3 5 feet below ground surface [bgs]) of the
alluvial aquifer that underlies the site (URSG 2000a). Of the 17 wells sampled, 5 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 1 00 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-IA, and PW-IB, 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.

H:I0330010009.009\2000 Annual OW Rptwpd
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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 ~g/L) to 25,400 ~g/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 ~g/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 ~g/L) and W92-14P
(10,600 ~g/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 ofE 1 st Street as indicated by chromium
concentrations in B85-4 (609 ~g/L) and B87-8 (609 ~g/L). Sampling results from B87-8 include
a field duplicate result of 594 ~g/L.

The only well in the "B" zone of the alluvial aquifer with a chromium concentration (78.7 1.1g/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.

H:\O3300\OOO9.009\2000 Annual GW Rpt.wpd
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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 of75 percent of the "A" zone wells were less than the mean DO concentration.

Redox Potential. Field redox potential ranged from 27 to 305 m V (Table 2). The median redox
value was 205 m V. 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 ofE 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,

H:\03300\0009.009\2000 Annual OW RpLwpd
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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

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

"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

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

FD -field duplicate
MTCA Method A chromium MCL is 50 Jig/L.
Jig/L -microgram per liter
MS/MSD -matrix spike/matrix spike duplicate
U -undetected
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Table 4
Groundwater Elevation Data

Notes:
btoc -below top of casing
msl -mean sea level
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Chromium Concentrations in Groundwater
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Chromium Concentrations in Groundwater (Continued)

B87-8 2/5/87

7/13/90

7/23/92

10/28/92

1/21/93 I

1.3

0.38 J 0.3

2.41
0.66

2.65
0.50

4/28/93
5/5/94

1.99
1.23

3/1/97

06/27/00

2/5/87887-8 (DUP)

~

5/5/94
2/3/99

6/27/00

15

1.25

PW-IA 2/16/87
2/18/87

6.4
9.9

~

2/19/87

10/29/92

1/21/93

mWLI 1.77
0.9

PW.IB

~

10/29/92 m 1.18

2/12/87 m 0.77

H:\O3300\OOO9.009\Appendix A Table.~d



Date: 10/11/00
Page A-3

GROUNDWATER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site
RAC, EPA Region 10
Work Assignment No. 033-Rl-CO-I027

H:\O330010009.009\Appendix A Table.v.pd



GROUNDWATER MONITORING REPORT, JUNE 2000
Frontier Hard Chrome Superfund Site
RAC, EPA Region 10
Work Assignment No. 033-RI-CO-I027

Date: 10/11/00
Page A-4

~

Chromium Concentrations in Groundwater (Continued)
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Chromium Concentrations in Groundwater (Continued)
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Chromium Concentrations in Groundwater (Continued)
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Chromium Concentrations in Groundwater (Continued)
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Chromium Concentrations in Groundwater (Continued)

Notes:
Bold denotes derected value
B -detected in the blank
DUP .duplicate
H -sample analyzed after suggested holding time limit
J .estimate
~f/L -microgram per liter
mf/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 limit with a relative standard deviation of no more than 10 percent
U -undetected
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Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 21.5-26.5

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 23

Sample Number: 00264250 MS/MSD

Well Number: 885-4
Well Type: Monitoring

Well Diameter (inches): 2
Measuring Point: Marked PVC

Total Depth (ft btoc): 25.69
Static Water Level (ft btoc): 18.18

Water Column Height (ft): 7.51
Well Volume (gallons): 1.22

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 9 liters

Stabilization Criteria '

Parameter Criteria
pH 1+1- 0.1 Standard Units

Specific Conductivity +1- 3% mS/cm

Turbidity 1+1- 10% NTUs

Dissolved O2 +1- 10% mg/L

eH +1- 10 mV

H:'D33001OO09009\A.ppendix C.xls



Groundwater Sample Log
Frontier Hard Chrome Monitoring

Date: 6/27/2000
Sampling Crew: lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 24.5-29.5

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 27

Sample Number: 00264251
00264252 (FD)

Well Number: 887-8

Well Type: Monitoring
Well Diameter (inches): 4

Measuring Point: Marked PVC

Total Depth (ft btoc): 29.39
Static Water Level (tt btoc): 18.65

Water Column Height (tt): 10.74
Well Volume (gallons): 7.01

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 9 liters

Stabilization Criteria
Parameter Criteria

IDH 1+/- 0.1 Standard Units
'Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH 1+/- 10 mV

H:\O33001OOO9.009'Appendix C.xls



Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

H:'D3300'DOO9.009\A.ppendix C.xls



Well Number: W98-21B
Well Type: Monitoring

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 43.73

Static Water Level (ft btoc): 18.32
Water Column Height (ft): 25.41

Well Volume (gallons): 4.14

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 39-44

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 41

Sample Number: 00264254

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

H:\O3300\OOO9. 0O9\Appendix C.xls



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

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

Stabilization Criteria
Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 12-17

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 13

Sample Number: 00264256
00264257 (FD)

Well Number: W92-14P
Well Type: Monitoring

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 16.75

Static Water Level (ft btoc): 9.84
Water Column Height (ft): 6.91

Well Volume (gallons): 1.13

4.61
4.51
4.45
4.34
4.34
4.35

1216
1219
1222

0.85
0.79
0.69
0.74
0.72

I 0.33 I 1
9.85 I 0.33 I 2i 313

311

304

306

305

16.2 3I 0.33
9.84 I 0.331225

1228
15.8
15.5

4
50.33

0.331231 6

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 6 liters

Stabilization Criteria
Parameter Criteria

.-
oH +/- 0.1 Standard Units

Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH 1+/-10 mV
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Well Number: W97-19A
Well Type: Monitoring

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 25.01

Static Water Level (ft btoc): 15.48
Water Column Height (ft): 9.53

Well Volume (gallons): 1.55

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 22.5-27.5

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 23

Sample Number: 00264258 MS/MSD

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

,
Stabilization Criteria

Parameter Criteria..
pH +/- 0.1 Standard Units

Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Well Number: W98-20A
Well Type: Monitoring

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 26.69

Static Water Level (ft btoc): 16.51
Water Column Height (ft): 10.18

Well Volume (gallons): 1.67

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 22-27

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 24

Sample Number: 00264259

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

Stabilization Criteria .

Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/-10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W99-R5A
Well Type: Monitoring

Well Diameter (inches): 2
Measuring Point: Marked PVC

Total Depth (ft btoc): 32.24
Static Water Level (ft btoc): 25.24

Water Column Height (ft): 7.0
Well Volume (gallons): 1.14

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 22-32

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 28.5

Sample Number: 00264260

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

Stabilization Criteria
Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Well Number: W99-R58
Well Type: Monitoring

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 49.05

Static Water Level (ft btoc): 25.3
Water Column Height (ft): 23.75

Well Volume (gallons): 3.78

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 44-49

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 47.5

Sample Number: 00264261

00264275 (FD)

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 7.2 liters

, -
Stabilization Criteria

Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Well Number: W97-18A
Well Type: Monitoring'

Well Diameter (inches): 2

Measuring Point: Marked PVC
Total Depth (ft btoc): 27.27

Static Water Level (ft btoc): 18.17
Water Column Height (ft): 9.1

Well Volume (gallons): 1.48

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 22.5-27.5

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 25

Sample Number: 00264264

00264265 (Dissolved)

237
249
193
253
240
194

18.19 I 0.25 I 1.750.106
0.107
0.107

2.07
2.33

14.0
14.0

100
54
67
52

I 0.25 I 3.25
18.19 I 0.25 I 4.752.13

4.97
3.97

13.7
13.8
14.0

0.097
0.097

0.25 6
848
851

6.73
~

33
27

0.25
0.25

6.5
6.750.100 1.09 14.1

Unstable well
Type of Samples Collected: Total and Dissolved Metals (Chromium only)
Total Volume Purged Prior to Sampl.~ Collection: 6.75 liters

Stabilization Criteria
Parameter Criteria

!DH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
I urbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Well Number: W92-158
Well Type: Monitoring

Well Diameter (inches): 4

Measuring Point: Marked PVC
Total Depth (ft btoc): 43.05

Static Water Level (ft btoc): 18.52
Water Column Height (ft): 24.53

Well Volume (gallons): 16.01

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 33-43

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 38

Sample Number: 00264266
00264267 (Dissolved)

Type of Samples Collected: Total and Dissolved Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 14 liters

Stabilization Criteria '

Parameter Criteria

pH 1+/- 0.1 Standarc:1 Units

Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Well Number: W92-15A
Well Type: Monitoring

Well Diameter (inches): 4

Measuring Point: Marked PVC
Total Depth (ft btoc): 33.49

Static Water Level (ft btoc): 18.66
Water Column Height (ft): 14.83

Well Volume (gallons): 9.68

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 24-34

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 29

Sample Number: 00264268
00264269 (Dissolved)

Type of Samples Collected: Total and Dissolved Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 10.5 liters

Stabilization Criteria -

Parameter Criteria

pH +/- 0.1 Standard Units
'Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

IDissolved O2 +/-10% mg/L

!eH +/-10 mV

\
f
"'"
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Well Number: 'IN92-14A
Well Type: 1'lI1onitoring

Well Diameter (inches): ::2
Measuring Point: Marked PVC

Total Depth (ft btoc): 27.05
Static Water Level (ft btoc): 18.33

Water Column Height (ft): 8.72
Well Volume (gallons): 1.42

Date: 6/27/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 23.5-27.5

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 25

Sample Number: 00264270
00264271 (Dissolved)

222
225
230
233

15.7 236
15.7 240

1248 6.55 0.380 14.6 239
1251 6.53 0.377 213 0.91 15.6 238 22.83 0.15 5.4..

Unstable and slow producing well
Type of Samples Collected: Total and Dissolved Metals (Chromium only)
Total Volume Purged Prior to Sample~ Collection: 5.4 liters

Stabilization Criteria'
Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/-10mV
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Well Number: W92-16A
Well Type: Monitoring

Well Diameter (inches): ':1

Measuring Point: I'v1arked PVC
Total Depth (ft btoc): 33.40

Static Water Level (ft btoc): 18.4
Water Column Height (ft): 15

Well Volume (gallons): 9.9

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 24-34

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 29

Sample Number: 00264272

~~

* Meter malfunction, water is visibly c::lear

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 23 liters

,
Stabilization Criteria

Parameter Criteria
...DH +/- 0.1 Standard UnIts

Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs
Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Groundwater Sample Log
Frontier Hard Chrome Monitoring

Well Number: W85-18
Well Type: Monitoring

Well Diameter (inches): 4

Measuring Point: Marked PVC
Total Depth (ft btoc): 48.35

Static Water Level (ft btoc): 17.98
Water Column Height (ft): 30.37

Well Volume (gallons): 19.8

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 44-49

Purging/Sampling Device: Peristaltic pump
Pump Intake (ft btoc): 46

Sample Number: 00264274

15.5

* Purge water bubbling as if carbonated, water apppears clear

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sampll! Collection:

Stabilization Criteria '

Parameter Criteria

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV
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Grc:)undwater Sample Log
Frolntier Hard Chrome Monitoring

Well Number: W92-168
Well Type: Monitoring

Well Diameter (inches): 4

Measuring Point: Marked PVC
Total Depth (ft btoc): 44.98

Static Water Level (ft btoc): 18.29
Water Column Height (ft): 26.69

Well Volume (gallons): 17.4

Date: 6/28/2000
Sampling Crew: Lillywhite

Hinds
Screen/Casing Material: PVC
Screen Interval (ft bgs): 35-45

Purging/Sampling Device: Peristaltic pump
Pump Intake Cft btoc): 40

Sample Number: 00264273

9
1

15.5
17.5

~

Type of Samples Collected: Total Metals (Chromium only)
Total Volume Purged Prior to Sample Collection: 17.5 liters

-
Stabilization Criteria

Parameter Criteria
.

pH +/- 0.1 Standard Units
Specific Conductivity +/- 3% mS/cm
Turbidity +/- 10% NTUs

Dissolved O2 +/- 10% mg/L

eH +/- 10 mV


