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PASSIVE SAMPLING PILOT STUDY REPORT

EXECUTIVE SUMMARY

This report presents a summary of a passive sampling pilot study that was performed at
the Stringfellow Hazardous V/aste Site (Stringfellow Site) to evaluate if there is depth-
discrete differences in samples collected with a sampling device that employs passive
sampling technology, and determine if the concentrations from the depth-discrete passive
sampling devices are comparable with the results obtained from samples that are
collected using traditional purge-and-sample techniques. This report summarizes the
results from the two sampling methods and provides recommendations for future
sampling events.

For this study, passive HydrasleeverM sampling devices were deployed in six wells and
allowed to equilibrate for 49 to 50 days. To evaluate possible variation in concentrations
with respect to variations in permeability or preferential contaminant pathways due to
variation in aquifer materials, multiple HydrasleeverM sampling devices were deployed in
each well. Three passive samplers were deployed at vertically discrete intervals in two
wells, and four samplers were deployed at vertically discrete intervals in four wells. The
depth of deployment was based on permeable zones as determined from boring logs and
the available saturated zone within a well at the time of deployment. The passive
samples were tested for perchlorate by EPA Method 314.0 and IC-MS/MS, and VOCs by
EPA Method 8260. Analytical results obtained from the passive samples were compared
with results for the Spring 2008 and Fall2008 monitoring events, which employed
traditional purge and sample methodology.

Based on the results from the study, it is concluded that the HydrasleeverM passive
sampling devices provide similar results as samples collected using traditional purge and
sample methods, as summarized below:

' Analfical results from one well (CTS-OW3) indicated some vertical stratification
for perchlorate, with the highest concentrations reported in the deepest sample.
No apparent vertical stratification was noted for perchlorate in the other wells, nor
for VOCs in any of the wells.

. The samples from two wells (OC-l18 and OW-68D1) required dilution before
testing by EPA Method 314.0 because of matrix interference, which resulted in
detection limits that were higher than the analytical results provided by the IC-
MS/MS test method. Based on the average result from the EPA Method 314.0
testing and IC-MS/MS testing for the other 14 passive samples, the reported
analytical result for a specific test method was within 5 percent of the average
concentration for 8 samples, within 5 to 8 percent for 4 samples, and within 11

percent for the remaining 2 samples.
r For EPA Method 314.0 testing, the average perchlorate concentrations reported

for the passive samples differed from the results from the Spring 2008 sampling
by less than l3 percent for 3 samples. However, the concentrations for CTW-
OV/3 differed by 60 percent due to the relatively high concentrations reported for
the deepest passive sample.
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' Differences between IC-MS/IVIS anal¡ical results for the average concentration
from passive samples and the concentration from the Fall 2008 sampling event
ranged from 0 to 15 percent.

I For detected VOCs, the analytical results for the passive samples were generally
within 10 percent of the results for samples collected using traditional purge and
sample techniques.

' The differences in concentrations reported for the pumped and passive samples
can be partly explained by the elapsed time between sampling events (1 to 8
months).

Based on the conclusions described above and the information obtained during sample
collection, the following recommendations have been developed:

' Little variability was noted for depth-discrete samples in a single well. Therefore,
it appears to be sufficient to collect one sample in the middle of the saturated
screen interval, although the local geology should be evaluated in wells that span
several geologic units (alluvium and bedrock, for example).

. The sample volume provided by the passive sampling devices (less than 0.7 liters
for a 2-inch device; approximate 1.6 liters for a 4-inch device) may limit the
anal¡ical suite, but this limitation could be overcome by deploying multiple
HydrasleeverM devices iq-q single well if an expanded analytical rnit" ir planned.

' Retrieval of Hydrasleevet* sampling devices from open borehole wells should be
performed with caution owing to the potential for tearing of the device on rough
bedrock walls or the bottom of the protective surface casing.

. If additional comparisons between sampling methods are performed, the temporal
difference between the two samples should be minimized. Optimally, the passive
samples should be collected immediately prior to purging of the well for samples
collected using traditional purge -and- sample techniques.

ES-2
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1.0 INTRODUCTION

This report presents a summary of a passive sampling pilot study that was performed at the
Stringfellow Hazardous Waste Site (Stringfellow Site). As requested by the State of
California Department of Toxic Substances Control (DTSC), groundwater samples were
collected using HydrasleeverM passive sampling devices from two wells in Zone 1B, one
well in Zone2, one well inZone 3, and two wells inZone 4. Field activities were conducted
in general accordance with the standard operating procedures in the Groundwater
Monitoring Program Work Plan (Groundwater Monitoring Work Plan) (Geologic
Associates (GLA), 2001), except the wells were not purged and sampled as stated in
Sections 3.3 and 3.4 of the Groundwater Monitoring V/ork Plan. Instead, samples were
collected using passive sampling devices that were deployed at depth-discrete intervals
(LeBlanc and Vroblesky, 2008). Laboratory analyses were completed in accordance with the
quality assurance plan that is detailed within Appendices A, B, and C of the Groundwater
Monitoring \ü/ork Plan.

Section 1.0 of this report provides a brief background of the Stringfellow Site and an
overview of the site monitoring program.

Section 2.0 summarizes field data collection activities, including the groundwater
monitoring wells that were sampled, and sampling procedures associated with the
HydrasleeverM sampling devices.

Section 3.0 provides a summary of the sampling and laboratory analytical data validation
performed by the Laboratory Data Consultants (LDC) for the passive sampling event.

Section 4.0 summarizes the laboratory analytical results from samples collected in March
2008 using the passive sampling techniques and compares these results with the analytical
results from the April 2008 routine monitoring event, which employed purging methodology
from the Groundwater Monitoring Work Plan.

Section 5.0 provides a list of references used in this report.

Appendix A provides lithologic logs of the wells included in this program.

Appendix B provides field data sheets that were completed at the time of sampling.

Appendix C provides laboratory certificates of analysis.

Appendix D provides a data validation report prepared by laboratory data consultants.

Appendix E provides time-series charts showing historical monitoring results for the tested
wells.

Appendix F provides a comments and response matrix for the draft version of this report.
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1.1 BACKGROUND

The Stringfellow Site is a former Class I industrial waste disposal facility located
approximately 50 miles east of the City of Los Angeles in southern California (Figure 1-1).
The Stringfellow Site is located at the northern edge of Riverside County near the
community of Glen Avon (Figures I-2,I-3, and l-4). During its operation from 1956 to
1972, the Stringfellow Site contained as many as 20 surface impoundments to contain and
evaporate liquid chemical wastes. About 34 million gallons of liquid industrial process
wastes containing spent acids and caustics, solvents, pesticide by-products, metals, and other
inorganic and organic consti{uents were discharged into the site's evaporation ponds during
the site's operating life.

After operation for 16 years as an industrial waste disposal facility, the Stringfellow Site
stopped accepting wastes in November 1972. From the time that heavy rains in March 1969
first caused impacted surface overflow downstream into Glen Avon, the Stringfellow Site
operators had faced a growing number of indications that the facility was not in compliance
with waste discharge requirements that had been established by Riverside County and the
California Regional Water Quality Control Board, Santa Ana Region (RWQCB). By 1975,
all efforts by the site operator to re-open the facility were exhausted and, after the operator
was unable to undertake site closure, the RWQCB declared the Stringfellow Site a nuisance.
An interim abatement effort was initiated in 1980 after completion of a series of engineering
assessments of closure options. The interim abatement included removal of all surface
ponds, construction of a subsurface barrier wall on the downgradient side of the site,
installation ofa surface cover and other drainage control features, and installation ofseveral
on-site and downgradient groundwater monitoring wells. The period just prior to initiation
of the interim abatement (1977-1980) was marked by three years of heavy rainfall, which
resulted in an overflow into the Glen Avon community.

The Stringfellow Site was placed on the Superfund National Priority List (NPL) in 1982 and
was, at the same time, declared California's highest priority toxic waste site. In October
1983, the California Department of Health Services declared the Stringfellow Site an
"imminent or substantial endangerment to the public health and the environment,"
reinforcing a May 1983 finding by the U.S. Environmental Protection Agency (EPA) in its
lawsuit filed against the Responsible Parties.

At the present time, an active groundwater pump-and-treat system is in place to collect
impacted groundwater. The groundwater is treated on-site at a pretreatment plant located in
the mid-canyon area, where metals and organics are extracted. The treated effluent from
this process is transferred to the Santa Ana Regional Interceptor (SARI) line where it is
discharged under a permit from the Santa Ana Water Project Authority (SAWPA). The
SARI line presently transports municipal and industrial wastewater to Orange County,
California, where after primary treatment it is discharged directly into the Pacific Ocean.

Figure 1-4 illustrates the overall work area and site zones. The specific well locations
included in the passive sampling pilot study are shown in Figure 1-5 for Zone lB, in Figure
l-6 for Zones2 and 3, and in Figures l-7 and 1-8 for Zone 4. DTSC selected the wells

t-2
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based on the historical monitoring results such that a relatively wide range of concentrations
could be evaluated, from wells with relatively greater groundwater impacts (Zone 18) to
wells with low concentrations of volatile organic compounds (VOCs).

1.2 MONITORING PROGRAM OBJECTIVES

A routine groundwater monitoring program has been implemented at the Stringfellow
Hazardous Waste Site since August 1984. In coordination with the EPA, DTSC developed a

structured groundwater monitoring program to evaluate the Stringfellow Site. The
groundwater monitoring worþlan was last revised April2001 (GLA,200l). The purpose
of the program is to collect groundwater quality data to identifu of Stringfellow-related
groundwater impacts, and to evaluate waste migration, changes in constituent
concentrations, and the effectiveness of the groundwater pump-and-treat system.

The purpose of this pilot study is two-fold:

. To evaluate if there is depth-discrete differences in samples collected with a

sampling device that employs passive sampling technology, and
. To determine if the average concentrations from the depth-discrete passive sampling

devices are comparable with the results from traditional purge-and-sample
techniques.

If passive sampling data quality is consistent with results obtained using standard sampling
methods, passive sampling methods could be used during future routine monitoring events
to reduce labor and/or purge water disposal costs.

1.3 REVIEW OF PASSIVE SAMPLING TECHNOLOGY

Passive groundwater sampling methods have been developed to reduce the need for pre-
sampling well purging and subsequent treatment and disposal of purge waters. Passive
sampling techniques may be more cost effective than traditional purge-and-sample
techniques and can provide depth-discrete information.

The HydrasleeverM disposable sampler was selected for this study because of its
effectiveness, cost, and ease of use. The HydrasleeverM can be used to test for all
compounds, provides a repeatable sampling method, can be used in slow recharge wells, and
no purge water disposal is required. The U.S. Geological Survey (USGS) compared results
from diffusion bag sampling techniques to traditional purge and sample techniques during
an investigation of perchlorate and explosive compounds in groundwater at Camp Edwards
in Cape Cod, Massachusetts (LeBlank and Vreblosky, 2008). V/hile the diffusion bag
sampling results were similar to the results for pumped samples in the USGS study, the
HydrasleeverM samplers \ryere selected for this study because they can be used for all
compounds.

Sampling involves deployment of the HydrasleeverM devices prior to sampling (for this
study, the devices were deployedT weeks in advance, but the devices could be deployed a
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day before the sampling event). Samples can be collected in less than 15 minutes and
equipment decontamination procedures between wells are not needed. Multiple
HydrasleeverM sampling devices can be deployed in a well to evaluate impacìs at vertically
discrete zones.

Disadvantages of the HydrasleeverM device include a limited sample volume per device,
which limits the analytical testing that could be performed on an individual sample. Field
parameter testing is limited because the accuracy of some anal¡es can be affected if a flow-
through cell is not employed. In addition, the HydrasleeverM sampler can tear if caution is
not used when retrieving the sampling device, especially if the device is deployed in a well
without casing such as the open borehole wells at the Stringfellow Site. If depth discrete
information is required, care must be used when retrieving the sampling device because if
the sampler is raised slowly, the check valve may not immediately open and the sample may
be collected at a higher location in the water column than was originally intended.

t-4
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SAMPLING PROCEDURES

The passive sampling pilot study was conducted between January 28 and March 18,

2008. DTSC selected six wells representative of the Zones 1 through 4 to be sampled
with the passive method. The wells were selected based on their locations along the
length of the volatile organic compound (VOC) plume, with high concentrations
historically measured in samples from Zone I wells to concentrations near the regulatory
limit to concentrations near the detection limit in wells located at the distal ends of the
VOC plume. In each well, the sample depths were selected based on the most permeable
water bearing zones identified on the lithologic boring logs (Appendix A).

2.I SAMPLE LOCATIONS

The locations of the six groundwater monitoring wells selected for the passive sampling
pilot study are shown on Figures 1-4 through 1-8. A total of 22 HydrasleeverM passive
sampling devices were deployed at up to 4 depth-discrete interwell intervals (Table 2-1).
Due to small water columns, only three sampling devices were deployed in two of the
wells. The vertical intervals for HydrasleeverM placement were selected based on the
most permeable water-bearing zone identified on the lithologic boring log (Appendix A).
For bedrock wells, the samplers were positioned at variable intervals to evaluate changes
in contaminant concentrations with depth.

2.2 SAMPLING PROCEDURES

Generøl: The HydrasleeverM sampler includes a sleeve to which
a weight is attached to the bottom, and the empty device is
lowered into a well with a rope. Water pressure keeps the bag
collapsed and a check valve located at the top of the sleeve'
closed, preventing entry of water. Following deployment, the
water level in the well is allowed to'return to equilibrium prior to
sampling. For sampling, the device must be raised faster than one
foot per second, which allows the check valve to open and the bag
frlls with water. The check valve may not open immediately if
the HydraseelverM is removed at a slower rate, which would
result in sample collection at a more shallow depth than originally
intended. The water level change is minimal and there is minimal
agitation to the sample. When the bag is full, the check valve
closes, disallowing extraneous water from entering the
HydraseelverM sampling device. The HydraseelverM can then be

removed from the well, and the water within the sleeve can be transferred to appropriate
sample containers (HYDRASleeve, 2008).

String¡þllow Passive Sampling: The sampling procedures listed below were employed
during passive sampler deployment and retrieval:

2.0

2-l
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o HydrasleeverM passive sampling devices were deployed at depths listed in Table
2-l and were retrieved 49 to 50 days after deployment.

o During sampler retrieval, f,reld measured pH, conductivity, turbidity, dissolved
oxygen, and temperature values were recorded on field sampling sheets
(Appendix B).

. All samples were transferred to approved sample containers, and each container
was filled completely and immediately capped, labeled, and placed in a cooler
with ice.

. Samples were immediately placed in an ice-filled cooler for transport to E.S.
Babcock & Sons Laboratory, a California-certified laboratory located in
Riverside, California. Samples were kept chilled (at about 4"C) until delivery.

o A trip blank that was provided by the laboratory was added to the chain of
custody as a QC sample and added to the cooler.

o A completed Chain-of-Custody form, detailing the sample identification numbers,
date and time collected, analyses requested, and other project information
accompanied each sample to the laboratory. The Chain-of-Custody forms were
signed and dated by all personnel retaining custody of the samples.

2.3 QUALITYASSURANCE/QUALITYCONTROLSAMPLES

The Quality Assurance/Quality Control (QA/QC) program included collection and
analyses of duplicate samples from wells MW-98 (57 feet) and OW-68D1 (53 feet). The
duplicate samples were collected, handled, and tested in the same manner as the primary
samples. A trip blank sample was scheduled to be submitted and tested for volatile
organic compounds; the sampling crew reported that the trip blank was in the cooler (trip
blank indicated on chain of custody), but the laboratory reported that no trip blank was
received with the sample delivery and was not analyzed.

2.4 LABORATORY TESTING AND DATA VALIDATION

Samples were submitted for testing of volatile organic compounds (EPA Method 8260)
and perchlorate [EPA Method 314.0 and ion chromatography tandem mass spectrometry
(IC-MS/MS)1. Both test methods for perchlorate were performed because EPA Method
314.0 can be subject to matrix interferences, especially if the sample contains high
concentrations of other anions. In addition, p-chlorobenzenesulfonic acid þCBSA), a

known contaminant at the Stringfellow Site, has been identified as an interfering
compound near the retention time for perchlorate by EPA Method 314.0, and the IC-
MS/MS method provides confirmation regarding the presence of perchlorate.

Certificates of analysis for the samples collected using passive techniques are provided in
Appendix C.

Data validation was performed by Laboratory Data Consultants (LDC) under a separate
contract to DTSC. A copy of LDC's data validation report is provided in Appendix D.

2-2
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3.0 MONITORING RESULTS

A description of the local geology of the wells sampled in this study and a summary of
the monitoring results are provided in this section.

3.1 PASSIVE SAMPLER DEPLOYMENT AND MONITORING RESULTS

A summary of the anal¡ical results for the passive samples, Spring 2008 routine
monitoring event, and Fall 2008 routine monitoring event is presented in Table 3-1.
Figures 3-l through 3-6 summarize well construction, local geology, depth to
groundwater measurements, HydrasleeverM placement intervals, a summary of the
purging record from the April and November 2008 monitoring events (which employed
traditional purge and sample techniques), and bar graphs for the anal¡ical results for
commonly detected VOCs and perchlorate obtained from the passive sampling and
routine monitoring events. A graphical depiction of a comparison between analytical
results for perchlorate test methods (EPA Method 314.0 and IC-MS/MS) from passive

samples is shown in Figure 3-7, and analytical result comparisons between sampling
techniques are shown on Figures 3-8 through 3-14.

Zone 1B \ilell OC-118

The local geology at well OC-11B includes about 30 feet of alluvium overlying
granodiorite (Figure 3-l). Groundwater at this location occurs in fractured bedrock. The
ãepth to groundwater atthe time of deployment of the HydrasleeverM samplers was 32.70
feet. Four samplers were deployed within the open-borehole well at depths of 39 feet,42
feet, 68 feet, and 71 feet. During sampler retrieval, the sampler that was installed at a
depth of 39 feet was damaged (presumably by either the bottom of the metal casing or by
scraping against the bedrock) and a portion of the water leaked from the bag. As a result,
this sample could only be tested for VOCs.

Comparison of the water quality results indicates that there is no apparent vertical
stratification of contaminant concentrations in this well (Figure 3-1). While the
laboratory diluted the samples that were collected during the routine monitoring events
(April and November 2008), which resulted in higher detection limits, the VOC
concentrations reported for the routine monitoring events are generally comparable to the
four passive samples (Table 3-1). As shown on Table 3-1, the detection limit for the
April 2008 routine samples were higher than the concentrations reported for the passive

samples and the November 2008 routine samples. For the passive samples, no
perchlorate was detected in any of the tests that employed EPA Method 314.0 because of
the high detection limits; perchlorate was measured in the samples that were tested using
IC-MS/MS, which had a lower detection limit. For the routine samples, the laboratory
reported sample matrix interference using EPA Method 314.0, and the reported
concentration (1,200 micrograms per liter [pgll-]) may be elevated due to the
interference. For the IC-MS/MS testing, the perchlorate concentration reported for the
November 2008 sampling event was equal to the average concentration from the passive

samples (160 pgll.).

3-1
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Zone 1B Well OW-68D1

Well OW-68D1 is screened in fractured bedrock. Owing to a small water column, the
passive sampling devices were installed at only three intervals (50, 53, and 56 feet).
Upon retrieval of the sampling devices, only the lower two contained sufficient water for
analytical testing. As shown on Figure 3-2 and Table 3-1, the VOC concentrations for
each of the passive sampling intervals are similar to the routine sample except for low
concentrations of gasoline compounds that were detected in the November 2008 routine
sample. Perchlorate was identified using the IC-MS/MS method in both of the passive

samples. No perchlorate was identified in any of the samples using EPA Method 314.0
because the samples required dilution, which resulted in higher detection limits. The
perchlorate concentration from IC-MS/MS testing reported for the November 2008
sampling event (150 pgll,) was 25 percent higher than the average passive sample results
(r20 velL).

Zone 2 Well MW-98

Zone2 Well MV/-98 was constructed in sand and gravelly sand (Figure 3-3). Four
sampling devices were deployed at depths ranging from 57 to 81 feet within this well.
The analytical results from the passive samplers indicated no apparent vertical
stratification for VOC or perchlorate concentrations (Figure 3-3). Perchlorate and
trichloroethene (TCE) concentrations for the sample collected during the routine
sampling events were similar to those measured in the passive samples (within l5
percent). However, low concentrations of chloroform [5.0 to 6.0 micrograms per liter
(frgll,)l were reported for each of the passive samples, but no chloroform was detected in
the samples from the routine monitoring events. It should be noted that all six of the
samples were diluted because of the relatively high TCE concentrations, and the reported
chloroform values for the samples that were collected using passive techniques were
slightly above the method detection limit (MDL;4.6 pglL).

Zone 3 Well LEO-114

V/ell LEO-IlA is screened in silty sand and silty sand with gravel (Figure 3-4). While
three HydrasleeverM sampling devices were deployed in this well at depths ranging from
55 to 61 feet, insufficient water was present for sampling of the upper device. TCE,
chloroform, and perchlorate were detected in both passive samples at similar
concentrations, indicating no vertical stratification. In addition, the anal¡ical results for
the samples collected using purge and sample techniques were generally similar to the
average concentrations of the passive samples (within 20 percent), although the
November 2008 TCE concentration was 24 percent higher than the average TCE
concentration reported for the passive sampling devices.

J-Z
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Zone 4 Well CTS-OW3

The screen interval for well CTS-OV/3 was constructed across interbedded sand and silty
sand (Figure 3-5). Four HydrasleeverM sampling devices were deployed within two of
the screened sand horizons. Perchlorate, chloroform, and TCE were detected in each of
the samples; the reported concentrations of each of these compounds were highest in the
deepest sample (by factors of about 1.5 to 2), suggesting some vertical stratification. All
three compounds were also detected in the samples that were collected using purge and
sample techniques. For perchlorate monitoring results, the IC-MS/MS testing of the
November 2008 pumping sample was within 5 percent of the average concentration
reported for the passive samples. However, for EPA Method 314.0 testing, the pumped
result (11 ¡rg/L) was less than half of the average from the passive samples (28.5 ¡tglL).
The TCE concentrations for both of the pumped samples were less than half of the
average concentration reported for the passive samples (Table 3-l). It is also noted that
the TCE concentrations reported for each of the HydraseelverM samples was higher than
the regulatory limit (5 ¡rg/L), while the TCE concentrations for both of the pumped
samples were below the regulatory limit.

Zone 4 Well FC-10204

Well FC-10204 is screened across silty sand from 15 feet to 55 feet, and in decomposed
granitic bedrock from 55 to 60 feet (Figure 3-6). Four passive sampling devices were
deployed at 5-foot intervals at depths ranging from 35 to 50 feet. Perchlorate and TCE
were detected in all samples (Table 3-1). The analytical results for the passive samplers
suggested no apparent vertical stratihcation of contaminant concentrations. The TCE and

perchlorate concentrations reported for the Spring 2008 routine monitoring event were
within 25 percent of the average concentrations reported for the passive samples. For the
November 2008 routine sample, the TCE concentration was within 25 percent of the
average concentration reported for the passive samples, but perchlorate was 35 percent
higher than for the average from the passive samples.

3.2 PERCHLORATE TEST METHOD COMPARISON

Samples collected from the passive sampling devices were tested for perchlorate using
EPA Method 314.0 and IC-MS/MS methods, while only EPA Method 314.0 was

employed for the Spring 2008 routine samples and only IC-MSA4S test methods were
employed for the Fall 2008 perchlorate testing. To compare the analytical test methods
for a given sample, the perchlorate results from the passive samples from wells MW-98,
LEO-I lA, CTS-OW3, and FC-10204 were plotted on a single graph (Figure 3-7). Wells
OC-11B and OW-68D1 were omitted because the samples were diluted for the EPA
Method 314.0 testing, which resulted in elevated detection limits.

On Figure 3-7, equal concentrations for both test methods would plot on the 1:1 diagonal
line. As shown, the data points plot close to the 1:1 diagonal line, indicating that the
perchlorate results from EPA Method 314.0 are comparable to the results from IC-
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MS/MS. The good agreement was observed aI a wide variation in concentration levels
(from 16 ¡tglL to nearly 500 pgll.).

3.3 SAMPLING METHOD COMPARISON

The reported concentrations for the pumped and passive samples for select contaminants
of concern [perchlorate by EPA Method 314.0, perchlorate by IC-MS/lvfS,
tetrachloroethene (PCE), trichloroethene (TCE), and chloroform] are compared
graphically on Figures 3-8 through 3-14. On these figures, only the Spring 2008 data are
plotted against the passive sampling results to minimize temporal variations. As
described above, if the passive and pumped sampling methods produced samples with
equal concentrations, all of the points on the graphs would fall on the respective 1 :1

diagonal line.

The finding that most of the points fell close to the 1:1 diagonal lines indicates that the
analytical results from the HydrasleeverM samples were comparable to the samples that
were collected following the purge-and-sample collection techniques. The results from
well CTS-OW3 showed the greatest variance from the l:1 diagonal line; the results from
this well also showed the most variance for the depth-discrete passive samples, with the
highest concentrations reported for the deepest sample.

While 35 to 42 days elapsed between collection of the HydrasleeverM samples and the
Spring 2008 samples, time-series charts (Appendix E) suggest that the concentrations for
both sample sets correlate with historical analytical results. The concentration
differences between the two sampling methods are not significant for samples with high
concentrations, but are significant for samples with concentrations near the regulatory
limits. For example, at well CTS-OW3, the TCE concentrations for the HydrasleeverM
samples exceeded the regulatory limit but were below the regulatory limit for each of the
pumped samples. Additional sampling of wells with VOC concentrations near regulatory
limits should be performed to funher evaluate the variation in VOC concentrations for
the two sampling methods.

3-4
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4.0 CONCLUSIONSANDRECOMMENDATIONS

4.I CONCLUSIONS

Based on the results of the sampling program described in this report, the following
conclusions were developed:

. Passive Hydrasleeveru sampling devices were deployed in six wells and allowed
to equilibrate for 49 to 50 days.

. To evaluate possible variation in concentrations with respect to variations in
permeability or preferential contaminant pathways due to variation in aquifer
materials, multiple HydrasleeverM sampling devices were deployed in each well.
Three passive samplers were deployed at vertically discrete intervals in two wells,
and four samplers were deployed at vertically discrete intervals in four wells. The
depth of deployment was based on permeable zones as determined from boring
logs and the available saturated zone within a well at the time of deployment.

. The passive samples were tested for perchlorate by EPA Method 314.0 and IC-
MS/MS, and VOCs by EPA Method 8260.

. Analfical results from one well (CTS-OW3) indicated some vertical stratification
for perchlorate, with the highest concentrations reported in the deepest sample.

No apparent vertical stratification was noted for perchlorate in the other wells, nor
for VOCs in any of the wells.

. The samples from two wells (OC-l lB and OW-68D1) required dilution before
testing by EPA Method 314.0 because of matrix interference, which resulted in
detection limits that were higher than the analytical results provided by the IC-
MS/MS test method. Based on the average result from the EPA Method 314.0
testing and IC-MS/MS testing for the other 14 passive samples, the reported
analytical result for a specific test method was within 5 percent of the average' concentration for 8 samples, within 5 to 8 percent for 4 samples, and within 11

percent for the remaining 2 samples.
r For EPA Method 314.0 testing, the average perchlorate concentrations reported

for the passive samples differed from the results from the Spring 2008 sampling
by less than 13 percent for 3 samples. However, the concentrations for CTW-
OW3 differed by 60 percent due to the relatively high concentrations reported for
the deepest passive sample.

. The routine sampling events were performed one month (Spring 2008) and eight
months (Fall 2008) following the passive sampling event.

. Differences between IC-MS/MS analytical results for the average concentration
from passive samples and the concentration from the Fall 2008 sampling event
ranged from 0 to 15 percent.

r For detected VOCs, the analytical results for the passive samples were generally
within 10 percent of the results for samples collected using traditional purge and
sample techniques. A notable exception includes TCE concentrations in samples
from well CTS-OW3, where HydrasleeverM samples contained TCE
concentrations at levels above the regulatory limits, while TCE concentrations in

4-l
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samples collected using traditional purge-and-sample techniques were below
regulatory limits.

. The differences in concentrations reported for the pumped and passive samples
might be partly explained by the elapsed time between sampling events (1 to 8
months).

In summary, it is concluded that the HydrasleeverM passive sampling devices provide
similar results as samples collected using traditional purge and sample methods.

4.2 RECOMMENDATIONS

Based on the conclusions described above and the information obtained during sample
collection, the following recommendations have been developed:

. Little variability was noted for depth-discrete samples in a single well. Therefore,
it appears to be sufficient to collect one sample in the middle of the saturated

screen interval, although the local geology should be evaluated in wells that span

several geologic units (alluvium and bedrock, for example).
. The sample volume provided by the passive sampling devices (less than 0.7 liters

for a 2-inch device; approximate 1.6 liters for a 4-inch device) may limit the
anal¡ical suite, but this limitation could be overcome by deploying multiple
HydrasleeverM devices in a single well if an expanded analytical suite is planned.

. Retrieval of HydrasleeverM sampling devices from open borehole wells should be
performed with caution owing to the potential for tearing of the device on rough
bedrock walls or the bottom of the protective surface casing.

. If additional comparisons between sampling methods are performed, the temporal
difference between the two samples should be minimized. Optimally, the passive

samples should be collected immediately prior to purging of the well for samples
collected using traditional purge-and-sample techniques.

. Additional testing of wells with concentrations near regulatory limits should be
performed to support selection of optimal sampling and analytical methods.

4-2
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TABLE 2.1
\ryELL LOCATIONS AND DEPTH OF'HYDRASLEEVETM DEPLOYMENT

PASSIVE SAMPLING PILOT STUDY REPORT
STRINGFELLOW HAZARDOUS WASTE SITE

Zone lA Zone lB Zone2 Zone 3 Zone 4
oc-118 ow-68D1 MV/-98 LEO-114 CTS-OW3 FC-10204

39 50 57 55 55 35

42 53 65 58 58 40

68 56 73 6I 75 45

7l 81 78 50

Note: Depths are listed in feet below top of well casing.



TABLE 3-1
SUMMARY OF ANALYTICAL RESULTS

PASSIVE SAMPLING PILOT STUDY REPORT
STRINGFELLOIV HAZARDOUS \ryASTE SITE

lVell Namr Tnne Sample

Type
Deptb Interval
of Sample (feet

below TOC)

Date Passivc Date Samole Days Passivr

Sampler in
Well

Days Between

Collection of
Passive and

Pumped Samples

Depth to
Groundwater

(feet below
TOC)

Perchlorate
IC-MS/MS

futclL)

Perchloråte
314.0 (pgll)

1,2-DCB
(pe/L)

1,3-DCB
(lrg/Ð

?<i

1,4-DCB

QtstL)
Chlorobenzene

QtEtL)

Chloroform

QrytL)
Sampler
Deployed

Collected
lu t ItE
QtglL)

PCE

01cil.)

'I'CE

(wtL)
Acetone

0rclL)
cis-1,2-

DCE

î'etL)

Methylene
Chloride

fitSlL)

1,2,4-

TMB
(pg/L)

Toluene
(pglÐ

MIBK
(wtL)

Ethylbenzene
(pg/L)

Xylenes
(m+p)

QtclL)

Xylenes
(ortho)
(wtL)

oc-l tB B Passive 39 1/28/2008 3lt7l200g 327
32.7

not tested
150

not teste I 000
B Passive 42 I /2\|)OOR JI 7/2008 49

50 170 <43 ll0 320 r t0 400 <93 <22 <95 <36
<36B Þc 68

<230 220 470 <43 l0 2500 290i 75 520 l0 27t <95 <26JI 7/2008 49 27 160 <230 200B 7 It28/2008
300 200 430 <43 IO 2300 330r 92 470 <9.3 26i <95 <26 <36 <449 327 170 <230 200 310 190B Passive Averase NA NA NA

4óU <43 120 2700 ))îti 82 540 <93 28t oRi <26 <36

Routine
Rn¡ rfinc

NA NA 4121t2008
160 NC 75 38 300 195 435 NC tt2 5 2475 )goi 90 483 <93

<37
23

<89
<95

<380
<26
<l l0

<36
<l 60B NA

35 33 72 1200* <60 210
140

480 <170 ll0 2500 <2000 <74 560NA lt/26/2008 254 34 06

496
4%

t60 NA 850 30 210
<l 60

ow-68D1 B PaccivÊ 50 1/28/2008 3118/2008 50
50

4t0 <43 I t0 2500 <500 t20 370 <93 )) <95 <26 <36 <41

B Passive 53 I t28t200R 3/1812008
DRY
120

DRI DRY DRY )RY DRY IRY DRY DRY DRY DRY t) DRY DRY DRY DRY
<l 40

DRY
B Passive 56

<1200* 6000 I 90i
s00

I 100 <l 70 470 6300 3000 t20i 870 50i 0t 420 03/18/2008 50 496 120
120

<2300*

NC
5300 I 60i 400R Passive Averase NA NA NA

9E0 <170 4t0 6200 2800 10 830 <37 I 00i 470 0 <1 40 <t 60
B Routine NA NA 41241200R 37

5ó50 175 I 040 NC 440 6250
7l 00

2900 I t5i 850 <37 05r 44s 0 <140 <l 6051 3 NA <460* s400
5900

I 60ì 500 500 I 000 <l 70 440B Routine NA NA 1t/26t2008 253 48 65 r50 NA
¿6|.]u I 30i 870 50 40i 440 0 <l 40 <l 60

MW-98 2 Passive s7 l/28t2008 3/17t200
2200 I 300 <43 430 6700 2400 100 960 21t 00 430i u0 94 4t49 474 390

410 420

<2.0 <0.72 <232 Passive 65 t/28/2008 3/17 t2008 49 474
56 <43 <t7 0 )1 <l 8 <0 93 <22 <95 6 <3.6 <4

2 Passive 73 I /28t200,R 3/17 /2008 49
<20 <l _5 <0.72 <2.3 5 <43 <1 7 30 11

28i
<50 <0 93 <22 <95 <26 <36 <4474 460

470

<20
<20

<1.5
<l 5

<o 72 <23 s2 <43 <1.7 402 Passive 8l 49 474 4lo
<50 <0 93 <22 <9.5 4.6 <?6

2 Passive Averase NA NA
\2.) 6 <43 <l 7 r40 loi <50 <0 93 <22 <95 <26 <36 <4NA

49 61

405 447 s NC NC NC NCR¡ NA 4/28/2008
l2/1/2008

42
)5 NL N(l z5 lOr NC NC NC NC NC NC NC NC

2 Routine NA
NA 4r0 <20 <o 72 <23 <46 <43

<43
<l 7 130 <50 <l 8 <50 <0 93 <22 <95 <36 <4.12s9 5l 35 350 NA <20 <l 5 <0 72 <23 <4.6LEO-I IA J Passive 55 t/28/2008 3/17/2008
<1 7 120 <50 <lg <50 <0 93 <22 <9.5 <2.6 <36 <4 149 53 7t DRY

120 t50
DRY DR DRY DRYPassive 58 l/28/2008 3lt7/2008 49 53 7l

DRY DRY DR ,RY DRY DRY DRY DRY DRY DRY DRY
3 Passive 61 I128/2008 3t17/2008 49

<02 <0 15 <023 24 <0 43 <0 17 16 J <0 l8
<0 l8

<0 50 <0 09:l <0.22 <0 95 <026 <0 36 <0 4153 7t 140
t4s

<0.2

NC

<0 15

NC
<o 072 <0 23 27 <0.43 <0 17 38Passive Averase NA NA t20

<0 50 <0 093 <0.2 <0.95 <0.26 <fi a6
J Routine NA NC 26 NC NC

36
l4t NC NC NC NC NC NC NC NC4/21/2008 35 55 09 NA

140
20 <0.2 <0 <0.072 <o 23 23 <0 43 <0 17j Routine NA l/21/2008

49

249 54 69
<0 50 <0.093 <0 95 <0.26 <0.36

CTS.OW3 4 asslve 55 U28/2008 3/'t7/2008
NA <0.2 <0 <0 072 <0 23 3 <0.43 <0.1 7 46 <50 <0 <0 50 <0.093 <022 <0 95 <0.26 <0.36 <0 4l

4 Passive 58 /28/2008
25 26 <0 072

<0 072

<0 082 <o 43 8l 17 <0 I <0 50 <0.093 <022 <0 <026 <0.363ll7/2008 49
49

26 0s 22 23 <02 <0
<(

4
4

Passive

Passive
75

?8

1/)RI)OOR 3t17/2008
<0 23 068 <0 43 <0 l7 7 24t <0 50 <0 093 <0 22

<0.22
<0 95
<0 95

<0 26
<0 26

<0,36

<0 36

<0 4l26 0s 20 25 <02 <o o72 <0.23
<o 23

061 <0.43 <0 17 82 26i <0 <0 50 <0 09!3^7t2008
NA

49 26 05 36 40 <02 <0 <o 0724 Passive Average NA l6 <t2 <0 <0 50 <0 09: <o22 <0 95 <0 26 <0 36 <0 4l
35

2s8 285 NC NC NC NC4 Routine NA 412112008 t8i NC NC NC NC NC NC NC NC25 47 NA
27

<02 <0 l-5 <0 072 <023 053 <0 43 <o 174 Routine NA l1/19/2008

49

24? 27 22
53 <0 <0 50 <0 09: <0.22 <0 95 <o26 <0 36 <0

FC-10204 4 ve 35 t/28t2008 3/17 t
NA <02 <0 15 <0 072 <0.23 0s9 <0 43 <0.17 47 <5.0 <0 <0.50 <0 093 <022 <0 95 <026 <0 36 <0

4 Passive 40 /28/2008
l6 <02 <0 072 <0 46

<0 46

<o 43 <0 I 067 6i <0 <0.093 <0.22 <0 95 <0 36 <0 4l3/17 /2008 49 12 31

t2 3l
6 l7 <02 <02 <0.072 <0.23

Passive 45 l2Rt)OOR 3/17/2008
3/17/2008

49
<U 4J <o 17 062 5l <0 I <0 50 <0 09:l <0.22 <0.95 <026 <0 36 <04

4 Passive 50 12812008
l6 <02 <0.23

<0 23

<o 46 <0 43 <0.1 7 057 <1 2 <0 l8 <0.50 <0 093 <0.22 <0 95 <0.26 <0 36 <049 t2 3t

t4 74

I l8
168

<02 <0.2 <0 0724 Passive Averase NA NA
<0 46 <o 43 <0 17 0.58 t5i <0 I <0.50 <0 093 <0 22 <0 95 <026 <0 36 <0 4t

4 Rnrfinc NA 4123/2008 37
l7 NC NC NC NC NC NC NC 061 l3r NC NC NC NC NC NC NC NC

4 Routine NA
NA t3 <02 <0 072 <0 23 <0 46 <0.43 <0 17 072 52 <0 18 <0 50 <0 093 <022 <0 95 <026 <0 36 <0.41247 t652 I 23 I NA <02 <02 <o 072Notes: * - lndicates lab reporling limit elevated due to sample mtrix.

<U ¿J <0 46 <0.43 <0 17 074 <50 <0.1 8 <0 50 <0 093 <022 <0 95 <0 26 <0 4l <0 4l
j - lndi€tes estimated trace concêntration (between MDL and peL)
NA - Not applicable

NC - Not câlculated.
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Figure 1-1 project Location plan
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FIGURE 3-2 WELL OW-68D1 RESULTS
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FIGURE 3-4 WELL LEO-I1A RESULTS
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FIGTJRE 3.8
coMpARrsoN oF PERCHLORATE (EPA METHOD 314.0) CONCENTRATIONS
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FIGURE 3.9
COMPARTSON OF PERCHLORATE (rC-MS/NIS) CONCENTRATIONS
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FIGURE 3.10
COMPARISON OF PCE CONCENTRATIONS
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FIGTJRE 3.11
COMPARISON OF' TCE CONCENTRATIONS
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FIGURE 3.12
COMPARISON OF CHLOROF'ORM CONCENTRATIONS
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pEcoIlPOSEO GRANTTTCS - Fr¡ÐÞl?, cfunDþs io e Coerse sånd,

REyI€rIt{6BEOLOE¡ST lrllplr}û.n¿þnto,t SlcrrT1¡¡E ßEG.NO.4



TETRA TEq{ BMIiF LOO

r.c. Æ- LosATrüt Stng!$ou O¡¡e t2/27/eo

BORINC I.D. NO. -Ot{-68t12

DTSC

8-24- 0; l:l?FM; TE"[RÁ TECH-. 9163243107t# 8/LL

Page 2 of 2

GILL rETltoo nn no7lnY Au6ER otlt{ETEñ 2.." FrELo oEolootsr JW,

oEcolrPôSEn GRANTTICS - lGrsrodio¡itel lrsctures.l ¿5 degreEs froÍr
ho¡izcntal, ¡cficr ¡rc lorlly reathercd ¡né Dro¡n.

solt ¿wu, pu3riHy sill, lort rccoyery,

DEC0¡1P0SEn GqÂ¡lïlcs as ðbove, rott !one. Oos¡ibly silt. lori recovÊry.

End ot highly Hêåihefed tone.

GRANoDIORITF - 501 ol core har wc¡ihere<l natics thôt hÐve turned broFrì.

GRÀNonroRlTE - Unneålh€te0, 903¡rDry one horlzontal lrôcturÊ.

ihre? hor¡tônlål fr¡cture¡. tofie bro¡rn reËihÊfed tat¡cs.

foiaf Depih = 12.8'. Bnrelrole cqne?tlâí io nonilorinq x¿ll.

REVIET¡NGOEOtOGtSt Slep¡.CrrândrrrlE SISNATURE REc. No.!g¿-



SENT BY: 8-24-0;2:03PM; TETRA TECH.. 9103243107t# 4/ 7

MONITORING WELL CONSTRUCTION SPECIFICATIONS

cLErî--DIüE EoruilctffitL*..,]9!![!Dl- orre: u4nun
pRûrEcT* t074lt{2 ctolooll1 $tcthr¡A¡dcr¡on
pRerECT¡r¡¡t!: Strhgfdlor

cot Nw: Rlvcrrldc

$rErL PERrr * --N4!
OR¡LU¡{OCO¡rRAcToRSr¡tcrDg$-þp,p-c!!Çonor¡rio¡

SraNATuRE: ffi.^6,/"r*
ilclõTRAnoil; --t{59t

ËXPLORATORY BORING

r. ÎOTA!DEPTH

b. OlltETEn 10.625 ¡n.

DRIIII}IO TETIIOD M¡dXotrn

WELL GONSTRUSNON

c. TOTAIC llilGLlXCTll df

TATERIAL $chcdnlc{llPVC

d. lilltDË DtåfË1ËR

r DlPIll rD TOP PERFORAIIOI|S _{l_ n

'. 
PERFORATED LEII6Í}I l5
PEnFORATED NrERvaL FROI_{L&"|Í_ n.

FEiFOTATIOû{ TYP!

PERFONATþI{ SIZE

FYG Sbttrd

g. SUIFACESEAL

st tn lERlAL , CcnGnt

h. BACKFf,I

SAICKFILLTATERAL lJrnrrnl/fìnl¡lr lï¡l

fr

fr

¡.8Et I ¡.
8ÊAt mAÎlitAL f,rntalllr
GRAYELFACK

PåcK t/lTEilAL l¡¡r¡ Lu¡t¡c t3. Morærrv ¡rld
h SCDTEI{TTRAP

I. CEflTRALIZERS ls- 16- !f7

m. WELL GOIIER D|¡AIETEß - 10,75 , ,., ¡,,.

n GOilGRElE FAD DIAXCTIR

Îl{tcxilEst -- lJ in.

o. AFPRotrIAItCROUXDIüATER ¡¡5¡¡ N/A ¡.

î"



-ffi A#ür' rtútt'tiot,, cat*ú¡ian

gvrel ot,¡' ltd '-,t' vitü{ tzt@ trút' tr'zgt'

rol lo Scat:

ST¡CKUP i:+'
I

-îirt¡.o=

T O ORILLEO IO'1,'L,

CONSTR UCT ION

c- ?qb

h. bÍr, c.ç, Lr
PROJECT lro.'- Ó7î-3f '

' )\ú"1 ¡t0'11 €lttt/2//'fl'
SUnvEi DATA ( Goord') tttç'tlt'L'/ ' "-' '-

TOP oI PIPE ELE;. ;øE-GROUNO 
ELEV. ,çTJ,ir,

9!ÌlLLl¡¡G RI6 ÍYPE

ENO
gTART

-AfÉN ENCOUNTERED 
AT

coNslRUcf LoJf

ãls,¡.a scHEouLE')i,r'r' r) .zr r,- r r.rt-r',., ^,-

CEOPHYSICAL LOGS l"'ft 'e' -

l¡f scttEguLE

oirLLlllc fLul0s

EACKFILL

COMMENfS

TX-LL?9645

\
\
¡
I
¡

-!
\

WELL
SUMMARY

0c-l lß



OESCRIPT ION COMMENT S

FIELD LOG
.. -Q.)L";-(ê- 0 c'llT'X-L]-29646



OESCR IPT ION COMMENTS

CUEIT Cz/ f-r-;' 2'/Í

FIELD LOG
c-793 0('l I

LocaTtor{ *.,Tñ// ,-
PROJECT No. ê7s-



þnø'l- htr, 1ÈttÐ,i1g

LIIEOI¡GIC IOGS (Continued)

tlell
No.

Depth
Interval

(Feet)
Descríption

!út-78

l,tl-88

l,!l-98

0-30

30-{0

¿0-60

60-80

80-¡_00

0-20

20-{0

40-80

80-r00

0-30

30-60

60-85

8s-110

SAÌ¡D - dk brn (dry) ¡ silt, to fíne pebble gravel,
predon. ned. sandi nod. sorted
SAIID - brn (dry) ; clay to granule gravel, predo. v.
flne eand¡ rcd. Eorted
SAND and CIAY - brn (dry) ¡ clay to v. coarBe sand,
predom. Ellt to v. fine Eandi well eorted
SÀllD - brn (dry); clay to fine pebble grar
v. fine sand¡ rcd. sorted
,SAI¡D wiEtr GRAVEL bTn (dry) ¡ sllt Èo
gravel, predou. flne sand; Poorly sorted rsr6Ä¡¡e ai= ,, u!.rF
arqular and ehow h tlte stâining) ) {t-

SAND - brn (dry); v. fine
(rare) ¡ predo. fine sand¡
SAI¡D - brn (dry) ; clay to
fine sand¡ rcd. gorted
SAND - brn (dry); clay to

Eand to ned. pebble gravel
rcd. to well sorted

ædl. pebble gravel¡ predo.

't

Tx 1124544

SÀ¡lD - brn (dry) ¡ sllt to fine pebble gravel, predm.

f lne to f lne sand; rcd.
contênt wlth deptù.

granule gravel, predø. v.
sorted¡ lncreasing clay

SAND with CIÀY - brn (dry); clay to granule gravel'
predom. fine sand; well Eorted

flne sand; well eorted
SåND - Urn (dry); clay to ned. pebble gravel, predon. )
v. fine sand¡ rcd. sorted
SAID and GRAVE[.: brn (dtry) ¡ v. fine sand to ned.

sand to flne ¡rcbblcpebble gravel, predm. v. cotEee
graveli henattte sÈainlng
9fID snLqEÀ\tE! - brn (dryl; ned. sand to fine pebble

Eand Èo granule gravel;gravel, predo¡¡. v. coarse
extenslve henatlÈe sEalnlnE

J¡¡¡ee ljt. l,¡ontgoroêry, @neulting Englneers, Inc.

TX0193493



l.þtoØ2.9364 LEO I]A

140 lbs, / 30 in,

DESCRIPTION RNO CLÂgSIFICATIO{

EFilr'n (IOYR 4/2, Io
lloderate Broun (SYR 4/4)
¡ilt ¡nd fine to aedirm
grrined sand r¡ith ninor
anq¡nts of coerEe
greined sand. Drg, loosa
densitgr poorlg sorted,
subrounde-d to angular.
Predo¡¡in¡tetg quartz¡
feldspar¡ ¡nd biotite.
Gr¡ins tend to be
nodemtclg to highlU
urtherad, Tr¡ces of
clag and rngular to
rubangular grauels rnd
cobbt:¡ throrqhout
interual.
te-16 ft. Gr¡wl ¡nd
cobbtrs pr:srnt in
¡atrix.

e0-30 ft. lrærea¡e in
chy content of natrix
elong uith deconpored
granite.

:-ì i:f txisrrrii r:c;ED fr!t',:r't
:_ 5ij¡;'t:D

borehole with
4'L/4o hollotu
sten augers
0-6s.0 ft.

Ernorntered
decomooscd
granite'0G'
a. depth ol' [ìil.

TIONS NOTED

NO R¡SUEMIT

iRAL Cof\lPLl¡l{CE
tiACT D0CUMtNfS.

d,itin rHnr or

25!.1 íit.J i:¡LL ÁTt., SU:ÌE A

SAI,TÂ /riiA, CA 927û5

TX 1124710 TX0815 4q2

/ott



GCNEßALIZ€O GEOLOGIC IOO

l/o/um"c

Grout

sefl >< o,3Y fP/f r
= t2,1 ît'

F,'n. So"J
gît x o,gv Frt/4

' = Lo2 *t7

,'H.r f""k
2tft * o,?v ff/¡¡

=9.2 h>

_ €LEv, - TOP OF SUnFACE CASIñG3-/

- 

ErÉv. - TOP OF ßlSÉR CASTNG:

+- lOrTOrt OF SURFACE CASING

rOP OF SEAL

rOP OF FILÎER P^CK

TOP OF SCR€EN

!oTTOH OF SCRE€I{

lolfo|l oF suraP

IOTTOM OF HOLE

LEo 4

G8OUND SURTAC€

0BSERVAI|0il llJELt

_Q._

{.3

or^: No¡luIYPE:. .

rYPE: Cemrnf B-/*,i. 6¡orf

DrA: 7 ; n./
n?e' fvc

,r"e, fþe Sqnd 2cXqO

'YPE¡ 
gN eo So.nJ

(Lon, sfar # 3

ot^t ?^r}.A 'YPE: fVc
o?eNtNGs: wrorx, Q.OIO ,hJ

TX1124713

TX0815405



GEOLOGIC ORILL LOG

j¡iU*JEU I l.JUð NU.

liinofellou Hazardous tlaste Sitb tsr4a
rntrEt fiu.u1ul-È, NU.
20F 3lUOrm

,'t¡l
:0,
:>
;Þ

0tù
cl(

l0
.10

0.1

Elz
c'!¡
NJ

t,
ül)
0
0
t¡
tr

*äliä
t

pffi{&e I
t-
0.
!t
o

0l
0
HI
0
c
g,

o

DESCRIPTION S{D CLASSIFICAÎION
NOTES ON!
IIATER LEIÆLS.
IJATER RETURN:
CTIRRACTER OF'
DRILLING, ETC.

llE
3Ídrd

OH
lfl t
l¡t0¡
Irin

llr
EZZ
HHH
t-E

c( t.5 i0-zt-õt

¡'oS

çr>

¿t0

45-

5e-

55.

60-

65

35-55 ft.SILTY
mAuE tì;sltn snsrF
Iffi!ff'-crãûEmf
õEEIE¡ rnsulrr to
subanErlar, nodemtelg
reathered¡ int¿roixed
uith ¡ilts and fine to

cbgs uithin ¡atrix.
45 ft. Siltg Eravetg
¡and.becoucs rlightlu
ROlSto
5e ft. Siltg grauelg
s¡nd beco¡¡es uet to
saturated.

o.rttirqs,

Color
descriptions
lroo tip eSn
Rock Color
Charf (1948).

Installed 2'
allrruiu¡
observation
xetl 4- -89.

EI l.t It-39-bI

5 I.l te-50/õ'

s! IE e.l r0-50/3'

GI 1,5 l.l l3-9-10 55-æ,e ft. SiItU S¡nd
(511) lloderatr Bro¡¡n (SYR'3l4) fine srnd ¡nd ¡ilt
¡¡ith ninor rnqmt¡ of
nedir¡r¡ to cosr¡r sand
rnd grauet aú tr¡ces of
chg. Corrrc ¡¡nd to

60 ft. Abrndant
deconposed Eranit:
pocketr.

l¡Þ I¡l r0-50/5'

63.0-65.0 ft. ftEcfrP6E)
GRffiIrE DaTkJEIIõfiElr-
UiInge tt0n 6/6) üd
GrrgÍ:h Orar¡e (!CYI
?/4)¡ abmdant
discolor¡tion ol
rinrrl¡ (i.r. f:ldsp¡r¡

ìS:SPLlf SF00t{; SI=SHELBY TIEE
FfEt0{Isol{; P:PITøGR; 0:0I}€R lorrr Crryon

Ì0LE N0.

LEOIIA

I

t-

LÊo3i.^

Tx 1124711

I

t_

L

TXC815403



L

t_

LÊO 11A

Iix.1124712

L

GEOLOGIC ORILL LOG

,XUJEU I lrJUÞ NUr

:ilãoicttow H¡¡ardou¡ tlastc Sitþ tgl¿a
¡llEEl NU¡ñULÈ NUr
30F s lUOuR

.'l¡
!0.

iÈ

0rU
clt

l0
JO

0.1

Elz
c'[¡nl

E
!t)
0
0
ül
If

#älifi

P¡ IE r
t-
0.
ll¡
0

UI

o
H
II(
g
f!

DESCRIPTION ANO CLTASSIF¡CATI0N
NÍ'TES ON:
¡IAÍER LEUELS.
¡,ATER REÍURN:
CHARACTER OF,
DRILLING, ETC.

nE

ir{Jo

0lH
0r
utût
Ir
nn

ll .
tzz
HHH
l-E

åIterung Eo cIaU
oineral-), grauel'cobble
sized fragments o?
or¡nitr intrrnixrd rith
Ëitt an¿ fine to ædim
orrined ¡and.
Fredominate niner¡ls
irrlude qr.rartz¡
faldspar, and biotite.
Ueru ieuerelg ueathered,
rock fabric discernible,
solt to uedium hard.

Bottoo of Hole 65.0 lt.

ìS=SPLIT SPOON! ST:SHELEY TIEE
)=Í)EIINI SON; P=PITCTER; ()=OTHER Lourr Crngon

llu¡ Nu.
' 180il,â

TX0815 404



ÞccnSel
êFôIOGIC DRILT tOG

'lqtEcr
Strl¡¡fcllow

ril ro.
2rr0ó

ilrÈBr I¡.
l0¡ 2

lq'E p.
lÐ-l,w¡

ííîî
Couturlty South

t ¡6t

N 670t15.a5: E 1631961.17 | Vcrtlcrl
EtttrS

Eqr
ll-?-r0

ilLEIED PT¡ttET
lt-t-90 | xty¿c Cblvrcll

)lttt nfE ln þ€L
Spccd¡t¡r SSl5

¡¡at
6-lrch 'YIIfIDEItr.0

rær (rr.,
2.0

rOITL DCTII

3t.0
nF EoowrY ttt .r.,

I
ilE HE! iL. Iç E¡¡¡IE tqD Bt.

77t.SS
[rEL. Bqæ nfBr
i.0tl1'¡.6

IEPIIUEI. Iç 9f Trf
3t.01692.5

FtE Hl€r Elcllï/tALL I|TIIG LEFI II I€LE: 9IA./LEIOT||

Scc ob¡. rcll lo¡
.ffiD ¡Y:

Pctc lVc¡t

¡¡

h
F

{

n ËH

Pf IE

ELE\'.
-t-À
H

o
IJ
l.{I

H

(IiPr.tF rGärLL¡)

%
atH
Oo
l¡¡rlE¡ô¡-

vl+#ÞE

l¿ul ñtl, l¡JÞÐ¿t¡¡rll¡rrll

I

7$.61

7rs.c..l

7tt.6_

?tt.6-

,l
l

,ol

l
r¡-.1j

I
rol

I
J

¡6 -J
1

":

":

*i
:

a¡-

¡o-

¡¡

to-

a¡-

O - a tl. IECJ flü, a¡¡' ¡.¡o. Sllva¡.

Oæloric d-ctiDllo!
b¡¡¡d-o¡ dritl -

cuSt¡¡D.

TX 1124990

lO - lõ ll, U.Tl ¡ ID ¡Ël: 9l¡.¡t nX¡ lD¡f
t/.), û¡..-3m-ÛG

ló- t¡ ß, lI¡.Tl' I ¡tu ¡¡¡xt: tr¡r¡
rdd¡¡bffiÍñ'TlUFf{lir¡d¡u¡- ¡o
ooall -ßr¡!.4,

l¡oo l5-!0 ft., t¡¡r-a¡¡i¡rd.

tÜ - ao ß. lô!¡¿l!Ë,¡: t¡r¡yu.n'!1q..[otL tt,.It
ffi;r--, ¡n¡u¡.r Eó.D¡¡¡ atrv.¡'

€ - ó¡ ll. ll¡.T¡ lÃllu I!Il: itoo.r¡L lts(¡R./cf¡EG-.--F-f.

?ror¡ rl3-l{l lù., tn¡¡ ¡¡¡d.

..'..'

'i
5¡ - tO t¡, lô¡q¡lËl: (¡l¡y_uò-F¡c. lDß.!{¡l'd¡uD-3o cor¡r.-trr¡tra.ll r¡3u¡rt, orFyr

æu ç¡v¡|.

I

iS ¡ 3PLII ¡ÞæT; CA ¡ eALIIiCIIA;
I r oÉl¡l¡fli P r llfclEli 0 r oYllEl

¡rrE 
communitY South l:lö'ffi" *ëf5-ow3



(Îçtrtæ æ[lltt)

ESCRIFr¡O{ ND CI"ÍìSSIFICâTISI

t SPLIT ¡Ft; ST r ¡ilE!¡y tl.lEir DElIlSû; p ¡ p¡TCH€t? O r Community South

TX1124991





SOIL DNILLINGIPG

SB/lvflffr; r'C10204
lD- 190:]G32
Pr¡c I oî 2
S¡rylcr: Todd Orcrturf

R'oJEcr krite canvon LocATIoN , aq¡O A!¡tc slner- Gtm Amn. cA
tlvATIo@ MoNIToR¡Nc DEVI
\I|ÍPLINGDATE(S) 9-23-ql START 9f0 AM Ftr{ISH4
\MpLINc MtrflODCA MOp Spf,rl SPOON SUBCONTR.ACTOR & EQTTTpMENT

PVC Bl¡¡k
Cesing

l0'
Boreholc

Bcatonite
Grou¡

Baonitc
Pcllcts

4' Sch 40
O.(fZ'Slo¡tcd
PVC Sc¡eco

!1). L'i)

r¡

rl
L
o

Sril Dc*rþdoa
Cobr, Tcm¡æ, Mo|¡¡¡r¡, Ete.

Bodol¡ ¡lbr¡do¡n¡a/
lV¡[ Coorn¡c¡irn

DÊ¡¡.

t9-28-30

29-32-39

t243-50

tó-lE-24

t24-3t

22-39-46,

5r I 5.0

71 1r0.0

93 I 15.0

42120.0

85 1r0.0

-3S-5

c-3s-

@5' Silty.."¿'
( 10,70,20,0); ycllowish
brsu/¡ (IOYR 5/4); co¡nc
!o vcry col:c s¡ad;
ragulrr to srbu¡uler;
poorly gradcd: m¡diuu

drrk yellowirh brorm
(10ïR 4/4); fr¡c s¡nd;
poorly ¡ndcd¡ o¡diun
dea¡c; mottlcd colonrioo:
mist.
@15' As ebovc, color
cürn¡o to olivc brow¡
Q.sY 4t3r.
@120'Sdtd¡E
(2,4t.48,2)i derk yol lowi sh
broua (IOYR a/a);
ocdium dcosc; vety finc
!o f¡¡c s¡¡d; gnvel is
ugrlrr; wa.
(0125' l\s rbove.

@30'Sdyrilc
(0,30,60, l0); d¡¡t
ycllowish brown (IOYR
4/4); ñnc s¡¡d; poorly
gndcd: ocdiun dcoso:

ML

TN 2049254
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SOIL DßILLING LOG

SB/f'rWr: FClfl2OA
#D- l9ße32
Pr¡c 2 o1_2-
$EplGG Todd (hcrtr¡rf

t
I

e:
åi
-u
ã#o=a.ä

Fctt¡r¡io¡
R¡¡¡T¡

Ààtg
r-îa>
À¡
f.l-tc

o
-to.¡c¡OH
U'

oc
E¡rllocÊo
af

l*Íl Deæription

Coloc. Tcn¡¡r. Moiúr¡¡. E¡8.

!o
oú
:l
5c

t¡
oJ
3
E
Glll
L(!

Ê
À
Ë
C

Earl
1n

Bo¡üol¡Ab¡dcd
ìf,¡[ Cu¡r¡cfioo

Dr¡¡¡.Bloir¡
6'{'{'

l¡.À
aÂ

-û

-45

-50

-f,J

-60

-65

-70

-75

t7-50

24-4.2-50

42-76

43-90

ó0-l t6

64-l0o

92

It

r33

78

u

36.5

¿10.0

41.5

45.0
6.5

50.0
5t.5

55.0
5ó.5

60.0
ó 1.5

c-3s4

C-3S-f

c-3s-5,

Fc-is-s

u

0

0

0

0

0

\Eic¡ccor¡t; s¡r3urilcd. I SM I

4' Sch 40
0.ø¿'Sloüd
PVC Sc¡cco

PVC Cep

T.D.=60'

r' Siltt rqû (0,90,10,0);
derlc yellowish brown
(IOYR 4/4); mcdiuq

4O.O gndcd: ¡¡rcdium !o co.rsc

I

I

I

I

I

\send; subeo¡ul¡G dêruc¡ I\"nr-t d- /

sod ¡trd rilu (2,50,4t,0);
dlrk yellowish bmr*¡
(IOYR 4/4); nedium
dc".c; poorly gndcd;
vcry fine to finc s¡¡¡d;
ssh¡rrtcd.
(X5' es ¡bove.

( @50' silt' d
(0,80,20,0); derk ycllowisb
bmwu (IOYR 4/3);
o¡diun to co¡rrc;

ss.o i]:ifl'1ry:lt

MIJ
SM

îtìtl arr¡¿r. lôG

DG

TX--2049255



APPENDIX B

FIELD DATA SHEETS

GeoLogic Associates



BRYAN A. STIRRAT & ASSOCIATES

GSOUNDWATER MONTTORTNG PROGRAM
WELI DATA SHEET

strE: Stringfellow

WellNo.
Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

Total Depth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

'*ttþt-^ï, ?.n,'

Sampling Date:

Purge Start ïme:
Purge Stop Time:

Sampling 1ìme:

Ending Water Level (feet):

Total Pureed leallons):

€t3)r,o;""i;,
Duplicate Sample

'7è(

Gallons
Purged

Water
level

pH
Conductivity

ms/cm
Turbidity

NTU
D.O.
mg/L

Temperature

"c
ORP
MV

1¿'b /- Ea- /17- o ç2 EÐ-7 ê7
/a /"'ç /37 k).q 93 e7G /úv
/-ç u.? / 3t) fv-v ç.> ÐP*C.o /ii
DO ù-7 /.æ .97{o r-2 Ðã-b /t9
2{ /^.-)' /.4 >Ò-q -çå 22-Ø /2bfr G-7 /?Ê vb8 s--à .ÐD. (¿ in"

Rates

Additional lnformation/Comments:

(l:\DTSC\Stringfellow$orms\ Well'Data.xls : Last Update S / 2 / 03)

tl0



(

GSOUNDWATER MON|TORTNG PROGRAM
WELI DATA SHEET

StringfellowSITE:

WellNo.

Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

Total Depth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

Sampling Date:

Purge Start ïme:
Purge Stop 1ìme:

Sampling Tme:

Ending Water Level (feet):

Total Purged ( gallons):

@ro Reading

Duplicate Sample

'- ¿-I /.5 -\
t'

,/

+

BRYAN A. STIRRAT & ASSOCIATES

Gallons
Purged

Water
Level

pH
Conductivity

ms/cm
Turbidity

NTU
D.O.
mglL

Temperature

"c
ORP
MV

otf cn Þ 3, () lz.z !G >7,q å-y9

Purging Sampling Rates

WellConditi on, l)(.

(l:\DTSC\Stringfellow$orms\ Well'Data.xls: Last Update 5/2 /03)



BRYAN A. ST¡RRAT & ASSOCIATES

GßO UNDWATER MON|TORTNG PROGRAM

SITE:

WellNo-

Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

Total Depth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

Sampling Date:

Purge Start 1ìme:

Purge Stop Tme:

Sampling lime:
Ending Water Level (feet):

Total Purged (gallons):

PID/FlD Reading

Duplicate Sample Yes

Gallons
Purged

Water
Level

pH
Conductivity

ms/cm
Turbidity

NTU
D.O.
MElL

Temperature

"c
ORP
MV

t{ L,ol ô.q?q )37,0 g,< Ltl , \ç'1,-q (-,1Ø Õ,t\q tlq Ò (n,1- '7-i.ct t7+
\2- tn.Ç ô, <'rl tL5.r'l q,q Liq l?ut
\G n,(

^,æo {ß, ô tr,? )3.K t-+'l-

Additional lnformation/Comments: 3t, n, n'\, I-l¡l ( t (, rrr ßP rE-^ F

(l:\DTSC\Stringfellow$orms\ Well'Data.xls: Last Update S/2/03)



=lafBRYAN A. STIRRAT & ASSOCIATES

GSOUNDWATER MONITORTNG PROGRAM
WEIL DATA SHEET

strE: Stringfellow

WellNo.
Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

Total Depth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

Purgi Sampling Rates

I

Additional lnformation/Comments:

w
M?-?^

Sampling Date:

Purge Start Time:

Purge Stop Ime:
Sampling Tìme:

Ending Water Level (feet):

Total Purged (gallons):

PID/FlD Reading

Duplicate Sample

L|-LG-o?-

ù4 Wr

d9Q

k5,to

Gallons
Purged

Water
Level

pH
Conductivity

ms/cm
Turbidity

NTU
D.O.
r¡.E/L

Temperature

"c
ORP
MV

[,Ëq. l¿?t4 Gh,3 VAR.^ lqtì
L ln,(( lr-'ì5 '25F 2,?,'l tt ts?-
n 6, L^ tn> ,:-l->l .a'- f?,( I l6o
ó L,6q lr-l( (qt 2*n 1. /6s

ìrñ;¡Å ( rn fo/ \ 'y',¡ ìk

(l :\DTSC\Stringfellow$orms\ Well,Data.xls: Last Update S / 2 / 03)

*^þ r{r¿Z



WellNo.
Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

ToulDepth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

GSOUNDWATER MON|TORTNG PROGRAM
WETL DATA SHEET

strE: Stringfellow

SamplingDate:

Purge Staft Tme:

Purge Stop ïme:
Sampling Tme:

Ending Water Level (feet):

Total Purged (gallons):

PID/FlD Reading

Duplicate Sample

r'¿-lllÀ

I ?,47

Aq/MS
Gallons
Purged

Water
Level

pH
Conductivity

ms/cm
Turbidity

NTU
D.O.
m,E/L

Temperature
oc

ORP
MV

Cova¡Ç 7'> t2 L,VL 2c!, (-
=,6 V),4 2L1l

Additional f nformation/Comments: ú '\ I [r$ ,1 br,erz-e

(l\DTSC\Stdnefellow$orms\ Well'Dataxls: Last Update S/2/03)



BRYAN A. STIRRAT & ASSOCIATES

GSOUNDWATER MONTTORTNG PROGRAM
WELL DATA SHEET

StringfellowSITE:

WellNo.
Collected By:

Casing Diameter (inches):

Starting Water Level (feet):

Total Depth (feet):

Water Column (feet):

Screen Length (feet):

Purge Volume (gallons):

Horiba ModelS/N:

Sampling Date:

fvvtreurg" start lime:
Purge Stop Tme:

Sampling Tme:

Ending Water Level (feet):

Total Purged (gallons):

PID/FlD Reading

Duplicate Sample

Gallons
Purged

Water
Level

pH
Conductivity

ms^m
Turbidity

NTU
D.O.
mclL

Temperature

"c
ORP
MV

\3 lr c\ '7 ,5 <í7 v)- 6 qe<
'?t ò 7, n ,71 7, \ tl, tl )2,\ qrL
\4< lt , )l 4,) v),? U frl
\- r\ 7,4 ,'71 ú,1 v,Ò î2,1 L/ 6-rr

Additional lnformation/Comments:

(I:\DTSC\Stringfellow$orms\ Well,Data.xls: Last Update 5/2/O3l



-ÐA,f
ßRYAN À SNRRAT & ASSOqATES

GROUNDWATER MONITORING PROGRAM
WEI.L DATA SHEET

We[ No.:

Colleaed B¡e

Casing Diameter {inches):

Eubble¡ Reading:

Starting Water Levd (feet):

Total Depth (feet):

Water Column (feet):

Screen'tengfh (feet):

3 We[ Volumes (gallons]:

R¡rgng Sampling Rates

srrÉ Õtlus
F.\' brDl, Sarnpling Date:

ftrtge Startïme:
RrrgeStopïme:
SamplingTime: t40Õ

fl,Y.
@zoæ

@,*'

t):

ø
h H2o: '

Hodba Model S/N:

Contr.ol Box #;

Dupficate Sample

€fts
RHC

Water
tewl

pH
Conduc{ivity

rns/c¡n
Tuft¡d¡ty

Nru
D.O.
ms/t

lempeRr$rc
"c

Ø
53
56 .9,7 v,q 53,q /Ð¡? lg,3

WellCondition: bÐ¿

lU\e¡¿\f orm¡\Well Data.:b)



BRü{ñ À STIRRAT &AssoctArrs

WellNo.:
Collected B¡
Casin g DiaÍieter (inches):

Eubbler Reading:

StardngWaterLevel(feet): 
- 

32,1..
Total Depth (feet):

Water Cdurnn (feet):

Screen length (feet):

3 Wei Volumes (gallons):

"17,çl

GROUNDWATER MONITORING PROGRAM

w.lt DATA SHEET

srrË t5lttò5-
OC-¡- tl'ß

.. JNlb -
.-- 2-

Sampling Date:

Purge StartTime:

hrrge StopTime:

SamprfngTime:

Ending Water Ler¡el (feet):

TotalPurged (gaflonsÞ

Counter- Cydes to Fresh H20:

HoÉba MeúJel5/N:

Control Eox#:

Duplicate Sample:

. l*oo
T
3oz-o>o

-Y"'rer

Gallons
Purged

Wàter
L€ilel

pH Condue{ivitY
¡ns/e¡n

Tud¡¡üty
t{IU

D.O.
msA

Temperatr¡f1e
ûc

â1
4z
bg
7t 4,9 8,O /88 / l'3 18,ç

R¡rsns sampting Rates , Re^or,tnt. , r.-!S t -O'ç Çt/Sq-

WdlCondition:

(U\es¿\f oras\Wefi Datarb)



Tffi't"mnR¡T&Assog rEs

GROUNDWATER MON]TORING PROGRAM
WELT DATA SHEET

rsL{uJ3SfTE

Well No.:

Collected BP

Casing Diarneter (inches):

Bubbler Reading:

Surting Water Level (feet):

Total Depth ffeet):
WaærColurnn (feet):

Scrern Lengür (fee{:

3 Weü Volumes (gallons):

Rrrdng Sampling Rates

- 8î, o,.

Sanrpling Date:

Rrrge Stanïme:
Rrrge Stopïme:
Samplingïme:
Endng Water Level (feet):

Toal turged (gallons}

Counter-Cydes to fresh H2o:

Horiba ¡vtc*lel S/N:

Contol Box#:

Duplicate Sample:

eln loa

3Ð2Þ30

rl1å'o9leev<-

€dffi
Fg1Êed

Water
Level

pH
Gondue{ivity

ms/ol¡
Turbiûty

l{IU
D.O.
msÀ

Temperatür€

"c

5T
hç btb ö, b2- EE-,to 1,1 lg,z
-74 €,4

^. 
tn3 l.r lo,4 I 8,o

BI 4,4 4.,æ 8z,r lO'6 /R,'

WellConditior¡:

itles¿\f orrs\Wen Dab.xbf



BRYAÀ¡ À S,NRRAT & ASSOOATES

GROUNDWATËR MONITORING PROGRAM

wE:ttJrATA SHEET

t.5flûJS

Leo - rlA

Starr¡ngWaterLevel (feet): . g&,''TI

S]TÉ

Well No;
Collected B¡
Casing Diameter (inches):

Bubbler Reading:

Total Depth (feet):

Water Colurnn (feetl:

Screen'tength (feet):

3 Weü Volumes (gallons):

Rrrging Sampling Rates

J$r
,?-

- lr4 to

Sampling Date:

Pr.rrge StartTime:

ftrrge StopTime:

SamplingTime:

Ending Water ter¡el (feet):

Total Rlrged (gallonsþ

Counter- Cydes to Fresh H20:

Hodba Model S/N:

Control Eox#:
Duplícate Sample;

3Ðrcso

WellCondiüon:

It :\cs{f omrs\well Data:lsl



BRYAN Á. SNRRAT & ASSOCIATES

GROUNDWATER MONITORING PROGRAM
w. ELt, DATA SHEET

ÓHÐ3

StartingWater Level (feet): 2û '?î

SITÊ

Well No.:

Colleaed B¡c

Casing Diameter (inches):

Bubbler Reading:

Total Depú (feet):

Water Column (feet):

Screiv¡ tengür (feet):

3 Weü Volumes (gallons):

R¡rgng Sampling Rates

V3- rl.tæf
.>¡Ñfz

..n

?L,.- -

Sampling Date:

RrrgeStanÎme:
Rrrge Stopïme:
Samp[ng ïrne:
Endng Water Lwel (feet):

Totalhrr6ed (gallonsþ

Counter- Cydes to Fresh H2O:

Horiba Mcúlel S/N:

Control 8ox *:
Duplicate Sample:

-l3'ÙTV
¡Galenr
R¡wed-

Wate¡
tet/el

pH Co¡rdudivtty
¡rs/c¡n

Turb¡dity
l{fu

D.O.
mr/L

Iemp€t?rtlthe
cc

sÇ
s2 b,?- Or# 3-7,'5 9,3 lQ,*
-lç
-îR ?,o o,ç1 1ø q,q l8'2-

Well Condition:

AddÍtional lnformation/Comments:

(k\É{For¡nr\Well Daa.xb)



¡nvnñ l" ST|RRAT & AssogAlts

GRO UNDWATER MONITORING PROGRAM

SITE

Well No.:

Collected B¡l:

3o2eæ*o

. ÉÇ - lo-o¡
Casing Diameter (inches):

Bubbler Reading:

Stardng Water Levd (Í"etl, 

-1A,. 

4J-
Total Ðepth {fret): ..lrã , ?â
Water Column (feet):

Screen tength (feet):

3 Wet Volumes (gallons):

Åraåteø¡ø

R¡rgng Sampling Rates

Sar¡rpling Date:

Rrrge Startïme:
Rrrge Stop Tirne:

Samplingïme:
Endng Water tevel (feet):

Totalturged (eallonsÞ

Counter - Cydes to Fresh H20:

Hodba Model S/N:

Control Box dh

DuplÍcate Sample:

€dur-
*md

Water
tc.vel

pH Conduc-tivity
rns/cn

Tu¡ù¡ey
Nru

D.O.
mr/l-

lemPcfirtürc
.oc

35
4Ð (.;+ OrSb 4,1,' ll,l 24
ut (o,L Ð '58 24,l lD ,l lx,7
5?5 b,ç O, bb 5l,o Q,? t8 "z

WellCondition: êñaÅ

Addiúonal lnformation/Comments:

(U\esd\f ofms\Wefl Date.xb)




