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CONSULTING ENGINEERS

2206 South Main Street
Blacksburg, Virginia 24060
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Fax: (703) 552-0291

August 4, 1995

Mr. Mark Poindexter

Hydrogeologist

Solid Waste Section

North Carolina Department of Environment, Health and Natural Resources
P.O. Box 27687

Raleigh, N.C. 27611-7687

Re:  Watauga County Landfill, Third Quarter Assessment Monitoring Background Report,
DAA JN 6520-20

Dear Mr. Poindexter:

Please find enclosed a copy of the third quarter background data set report for
Assessment Monitoring at the Watauga County Landfill, for your review. The enclosed report
presents the findings of the third background Assessment Monitoring groundwater and surface
water sampling event conducted on February 6-10, 1995 by Draper Aden Associates.

Volume I of the report discusses sampling procedures, analytical results, and overall
conclusions of the first and second quarter event. Volume II, comprised of two separately
bound sections contains copies of all associated laboratory data. Volume II also contains Data
Validation Forms summarizing the guidelines and results of data validation procedures utilized
for evaluating the data discussed in this report.

The enclosed third Quarter Assessment Monitoring Background Report will be available
to the public on August 11, 1995.

The fourth quarter Assessment Monitoring sampling event was conducted on April 11-
13, 1995 and the first Semi-annual Assessment (5th Assessment event) was conducted on July
10-13, 1995. Draper Aden Associates will prepare and submit a Quarterly Assessment Report
for the fourth and fifth event upon receipt and review of the analytical data.

RICHMOND, VIRGINIA ¢« BLACKSBURG, VIRGINIA « NASHVILLE, TENNESSEE




Mr. Mark Poindexter
August 4, 1995
Page 2

If you should have any questions concerning the enclosed report or the third assessment
groundwater and surface water sampling event, please do not hesitate to contact me.

Sincerely,
Draper Aden Assomates

et
G S
Jetfrey E. Smith
Project Geologist

JSP/mf

cc: Mr. James S. Ratchford, Watauga County Manager
Mr. Richard M. DiSalvo, Jr., P.E., Director of Engineering Services, DAA
Mr. Justin E. Babendreier, Environmental Project Manager, DAA
Mr. Matt H. Stolte, Watauga County Project Coordinator, DAA
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I. Introduction

This report presents the results of the third quarter background sampling event for
Assessment Groundwater and Surface Water Monitoring at the Watauga County Landfill,
NCDEHNR Permit No. 95-02, Watauga County, North Carolina, performed on February 6-10,
1995 by Draper Aden Associates. Assessment monitoring was performed in accordance with
the Watauga County Landfill Assessment Plan (DAA, September 3, 1993), approved by the
NCDEHNR on September 30, 1993. Appendix I of the Assessment Plan, The Groundwater
and Surface Water Monitoring Program, details the schedule and procedures to be implemented
for collecting groundwater and surface water samples, analyzing the samples for specified
parameters, and evaluating and reporting the resultant water quality data.

Volume I of this report (herein) discusses sampling procedures, analytical results, and
overall conclusions of the third Assessment background sampling event. Volume II of the
report (separate cover) contains copies of all associated laboratory data. Volume II of this
report also contains Data Validation Forms summarizing the guidelines and results of the
preliminary data validation procedures utilized for evaluating the data discussed in this report.

A. Groundwater Monitoring Well Network

Eighteen (18) groundwater monitoring wells comprise the assessment groundwater
monitoring well network at the Watauga County Landfill. Monitoring well locations are
shown on the Groundwater and Surface Water Monitoring Program site map (Figure 1).

In order to maximize the effectiveness and efficiency of the Groundwater Monitoring
Program, the assessment well network is stratified into two groups of "core" and "boundary”
wells. Core assessment wells are selected based on the well’s ability to monitor and
characterize migration of potential slugs of contaminants. Boundary assessment wells are
selected based on the well’s ability to monitor and characterize the limits of the horizontal and
vertical extent of the contaminants.

The decision criteria utilized for the selection of core assessment wells is the exceedance
of the groundwater protection standard for an individual parameter. The groundwater
protection standard is based on an individual parameter’s North Carolina Groundwater Quality
Standard (NCS) or EPA Maximum Contaminant Level (MCL).

The decision criteria utilized for the classification of boundary wells in the assessment
monitoring well network is the exceedance of the analytical method limit of detection as
determined by the laboratory for parameters identified as target parameters in the core
assessment wells. The presence of target parameters above the analytical method limit of
detection shall be evaluated with respect to repeated sampling events prior to confirmation.

Assessment Monitoring Results Report
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Eleven (11) of the eighteen (18) groundwater monitoring wells were recently installed
in January and February of 1994. For the first quarter background event, four (4) of the
previous seven (7) monitoring wells, MW-2, MW-3, MW-4, and MW-6, were denoted as core
assessment wells based on the decision criteria and available data. The upgradient well MW-1
was also evaluated similarly for purposes of comparison. All other assessment monitoring
wells were initially denoted as boundary assessment wells for this initial assessment
background sampling event.

Based on the decision criteria and the analytical data obtained from the first quarter
background event, the assessment monitoring well network was restratified for the second
quarter background monitoring event. Revisions to the network of core and boundary
assessment wells resulted in the upgrading of six of the eleven recently installed monitoring
wells to "core" status (MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17). The analytical
data obtained from the second quarter background event did not result in any further
restratification of the monitoring well network.

The current stratification of the assessment monitoring well network is as follows:

CORE WELLS BOUNDARY WELLS

MW-1 MW-5
MW-2 MW-7
MW-3 MW-13
MW-4 MW-14
MW-6 MW-15
MW-8 MW-16
MW-9 MW-18
MW-10
MW-11
MW-12
MW-17

As outlined in the Assessment Monitoring schedule (Table 1, Appendix 1), core
assessment wells were analyzed using EPA Contract Laboratory Program (CLP) statements of
work and boundary assessment wells were analyzed using Low Level Risk Assessment (LLRA)
screening methods (ie: EPA SW-846 Method 8021) for the third quarter assessment
background monitoring event.

In addition to the eighteen (18) groundwater monitoring wells comprising the Watauga
County Landfill’s assessment monitoring well network, three monitoring wells installed in
October, 1988 to monitor to Boone Nissan-Mazda dealership’s septic field (ie: SFW-1,SFW-2
and SFW-3) were also sampled during the third quarter background monitoring event. The
septic system monitoring wells were analyzed using CLP statements of work.

Assessment Monitoring Results Report
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B. Surface Water Sampling

The goal of the surface water monitoring system at Watauga County Landfill is to
provide representative surface water samples for assessing the potential impact of landfill
runoff and leachate on the streams located downgradient of the waste disposal area. Four (4)
surface water monitoring points, combined with the sampling of any observed leachate
production, serve to provide this objective.

¢(S-1) The last of the series of sediment ponds is sampled to provide a representative
sample for assessing the quality of the surface water originating from the landfill before the
water discharges into the stream.

*(S-2) The spring capture outfall located adjacent to the last of the series of sediment
ponds is sampled to provide a representative sample for assessing the quality of the water
originating from the spring capture system located beneath the fill area.

®(S-3) The stream is sampled at the landfill property boundary (approximately 600 feet
below the last sediment pond) to provide a representative sample for assessing the water quality
of the stream below the waste disposal area. No sampling location is available upstream of
the waste disposal area since the stream originates immediately below and adjacent to the
disposal area.

¢(S-4) The stream located below the Bolick site is sampled approximately thirty (30)
feet below the landfill property boundary to provide a representative sample for assessing the
water quality of the surface water below the Bolick site. This sampling location is chosen
instead of the sediment pond located on the Bolick site to provide a sample that is more
representative of the potential influence of groundwater from the soil aquifer.

¢(S-5) A seep, located below the waste disposal area and directly above the sediment
pond, was observed flowing during the first quarter background event. This seep is sampled
in addition to the four (4) originally proposed surface water sampling locations when observed
flowing during routine surface water sampling events.

In addition to the five surface water sampling locations, any leachate production
observed during surface water sampling events is also sampled. A grid field screening
inspection of the landfill was conducted concurrent with the third quarter background event to
verify the presence or absence of leachate production. Observations resulting from the
inspection is documented in the field notes (Appendix II).

A leachate sample (L1) was collected from surface flow observed approximately 15 feet
west of MW-10, located downgradient and below all the sanitary and debris waste disposal
areas. Leachate was also observed and sampled at this location during the second sampling
event. The leachate was observed to be flowing very slowly and described as odorless, with
an oily sheen.
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No other leachate production was observed during the third quarter background
sampling event.

C. Sampling and Analysis Schedule
Groundwater

During the first year of Assessment groundwater monitoring, four (4) quarterly
background sampling events will be conducted on each groundwater monitoring well. Semi-
annual sampling events will be conducted after the first year. The groundwater assessment
monitoring schedule is outlined in Table 1.

The analytical scans performed on each monitoring well during the first year of
assessment groundwater monitoring are designed to analyze for all the target parameters
detected and tentatively confirmed as a result of the first comprehensive sampling event
performed on the previously existing monitoring well network MW-1 through MW-7 on March .+
5, 1993. The initial March 5, 1993 sampling event was comprised of the complete EPA #=fvive==@
Appendix II List of Hazardous Inorganic and Organic Parameters (40 CFR, Part 258) currently 7= 572
required for Assessment Monitoring under the North Carolina Department of Environment, =& =" »~%.
Health, and Natural Resources (NCDEHNR) requirements for Municipal Solid Waste Landfills
(15A NCAC 13B Section .1600). A summary and evaluation of the results of the initial March
5, 1993 sampling event are contained in Appendix III of this report and detailed in Sections
IT and III of the Assessment Plan (DAA, September 3, 1993).

’

After completion of the four (4) quarterly Assessment background groundwater
monitoring events and on an annual basis thereafter, the complete EPA Appendix II analysis
will be repeated on the network of core assessment wells. If any additional parameters are
detected, and verified through QA/QC validation as being present, that were not identified in
prior Assessment monitoring events, amendments to the existing target parameter list will be
evaluated and reviewed with the NCDEHNR. For amended target parameters, four (4)
independent samples will be collected and analyzed for those additional parameters during the
following four (4) semi-annual sampling events at all core and boundary assessment wells to
establish background.

Groundwater monitoring events will also continue to be conducted on all wells on a
semi-annual basis for the target parameters detected as a result of the complete EPA Appendix
IT analysis. Reevaluation of the site network and monitoring scheme will be conducted after
review of the results of each sampling event.

Assessment Monitoring Results Report
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The groundwater monitoring program follows a two-tiered analytical approach utilizing
both EPA Contract Laboratory Program Statement of Work (CLP SOW) - Organic and
Inorganic analytical methods, and low level risk assessment (LLRA) screening by EPA-
SW846 analytical methods. The CLP SOWs are utilized to generate high-level quality data
with documented QA/QC protocols. The LLRA methods (EPA SW-846) are utilized for risk
assessment screening to preliminarily identify low levels of parameters that may be present.
The groundwater analysis schedule, indicating methods designated for the core and boundary
wells, is outlined in Table 1.

During the first year of Assessment Monitoring, analyses of the core assessment
monitoring wells utilize CLP SOWs for all four (4) quarterly events. Analyses of the boundary
assessment monitoring wells alternate between CLP and LLRA analytical methods for each
quarterly event.

After the first year of quarterly sampling events, the core assessment monitoring wells
will be monitored on a semi-annual basis. The first semi-annual core sampling event will
analyze for all the assessment monitoring parameters included in the EPA Appendix II List of
Hazardous Inorganic and Organic Parameters (40 CFR Part 258) utilizing LLRA analytical
methods. The second semi-annual core sampling event will analyze for the target assessment
monitoring parameters using CLP-SOWs.

After the first year of quarterly sampling events, boundary assessment wells will also
be monitored on a semi-annual basis for the target assessment monitoring parameters. Analysis
of semi-annual boundary well monitoring events will continue to alternate between CLP and
LLRA methods for each semi-annual event.

Surface Water

Surface water and leachate monitoring is conducted on a semi-annual basis during the
first year of the Assessment Plan groundwater monitoring program and will continue semi-
annually thereafter. The analytical scans that are performed on the surface water and leachate
samples utilize CLP SOW and are designed to analyze for all the target parameters detected
as a result of the annual comprehensive Appendix II analysis. The surface water assessment
monitoring schedule is outlined in Table 1.

. GROUNDWATER AND SURFACE WATER SAMPLING FIELD PROCEDURES

Groundwater and surface water samples were collected according to the Watauga
County Landfill Groundwater and Surface Water Monitoring Plan (DAA, September 3, 1993),
to insure representative samples were collected, received by the laboratory and subject to
analysis. Field notes, contained in Appendix II, document groundwater sample collection
procedures.
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A. Well Purging and Sample Collection

Dedicated stainless steel and TEFLON electrical submersible pumps were permanently
installed in the new well network subsequent to the first event. Environmental Technicians
from Draper Aden Associates used the dedicated pumps to purge and collect groundwater
samples from the monitoring well network from the February 6-10, 1995 sampling event. All
non-dedicated equipment was decontaminated between sampling of each monitoring well.

Due to slow recharge and/or the absence of dedicated pumps, individual, disposable
bailers were used to purge and collect groundwater samples from two of the assessment
monitoring wells (ie: MW-5 and MW-7) and the three septic system monitoring wells (ie:
SFW-1, SFW-2, and SFW-3) located around the Boone Nissan-Mazda dealership’s septic field.

A minimum of three well volumes of groundwater, inclusive of water residing in the
well casing and filter pack, were removed from each monitoring well prior to sample
collection. A well volume was calculated from measurements of depth to water, and total well
depth taken prior to purging. Stabilization of field analyses for pH and Specific Conductivity
was used to verify that stagnant water within the well was removed during purging, and that
groundwater representative of the near-aquifer was being sampled. Field notes recorded during
each sampling event, contained in Appendix II, summarize and document well purging
calculations and results.

The potentiometric surface inferred from static water level elevations obtained from
nearby wells during the recent February sampling event is presented on the enclosed
Groundwater and Surface Water Monitoring Program Site Map (Figure 1, Appendix I).

B. Field Meter Calibration

Measurements of pH and Specific Conductivity were analyzed at each well by
completing multiple measurements in the field during groundwater purging. A Corning
Checkmate 90 pH/Conductivity/Temperature meter was used for the field measurement of pH,
and conductivity. The meter was calibrated in the field using laboratory-grade buffers for pH,
and KClI solution for Specific Conductivity. Field notes in Appendix II document field meter
calibration methods for each sampling event. '

C. Quality Control Blank Samples

Due to the use of dedicated purging and sampling equipment, field blanks were not
collected.

Assessment Monitoring Results Report
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Trip Blanks were utilized as part of the assessment monitoring program. Trip Blanks
were prepared by the analyzing laboratory to accompany the sample kits at all times. The Trip
Blanks employed sample containers and volumes identical in physical and chemical integrity
to the samples used for actual sample collection. The Trip Blank was analyzed for all
parameters included in the sampling event. The Trip Blank served as a control on sample kit
preparation, analysis in the laboratory, and sample kit transportation.

D. Sample Containers and Shipment

Groundwater samples were collected in U.S. EPA approved containers prepared and
supplied by the analyzing laboratory. Where applicable, the analyzing laboratory prepared
organic sample containers with hydrochloric acid (HCI) prior to sample collection. Total metal
samples were preserved in the field using nitric acid supplied by the analyzing laboratory. All
samples were placed on ice in a cooler at approximately 4°C immediately after collection. A
chain of custody seal was placed on each sample and each cooler to verify samples were not
disturbed during transport. The coolers were shipped to the analyzing laboratory by overnight
courier service.

E. Chain of Custody Documentation

Chain of Custody documentation and analysis requests are contained within each
laboratory report for each event. Laboratory analytical data sheets are found in Volume II.

Chain of Custody (COC) forms provided by the analyzing laboratory or developed by
Draper Aden Associates were used to document the custody of the samples from the time they
were collected in the field to the time the custody of the samples was relinquished by Draper
Aden personnel. Relinquishing custody of the samples was accomplished by shipping through
an overnight carrier service. The information recorded in the Chain of Custody included
sampling location, sampling points, number of samples, type of sampling containers, sample
preservation procedures, matrix spike samples, if any, blanks accompanying the samples, date
and time of sample collection, and the date and time custody was relinquished. These COC
forms were sent with the samples to the analyzing laboratory. Analysis request forms were
also attached along with the COC forms. Analysis request forms included lists of parameters
and respective required analytical methods. Draper Aden Associates also requested the
analyzing laboratory to attach these COC documents with the certificate analysis supplied by
them after analysis of samples was complete.
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I11. LABORATORY ANALYSIS AND DATA VALIDATION
A. List of Laboratories

Volatile analysis and Total Metal analysis by EPA Contract Laboratory Program (CLP)
statements of work (SOW) were performed by Compuchem Environmental Corporation of
Research Triangle Park, North Carolina. Volatile analysis by EPA SW-846 Method 8021 was
performed by CT&E Environmental Services Inc., located in Charleston, West Virginia.

B. Analytical Methods

All CLP analytical techniques used were in accordance with the procedures listed in the
Contract Laboratory Program SOW Organics OLMO1.9 (3/90), Inorganics ILMO3.0.

All LLRA analytical techniques (SW-846) used were in accordance with the procedures

listed in the US EPA document Test Methods for Evaluating Solid Waste - Physical/Chemical
Methods, SW-846 (latest edition).

C. Data Quality Objectives
Quality Assurance Objectives for Measurements

Data quality objectives (DQO) are established to ensure that the data collected
throughout is sufficient and of adequate quality for the intended use. Overall data quality
objectives included the following:

. Precision - The reproducibility of measurements compared to their average
value. Precision is measured by the use of splits, replicate samples, or co-
located samples and field audit samples.

. Accuracy - The bias in a measurement system by comparing a measured value
to a true or standard value. Accuracy is measured by the use of standards,
spiked samples, and field audit samples.

. Representativeness - The degree to which a sample represents the character of
the population being measured. Representativeness is controlled by defining
sample collection protocols and adhering to them throughout the evaluation.

. Completeness - The ratio of validated data points to the total samples collected.
Completeness is achieved through duplicate sampling and resampling, when
necessary.

Assessment Monitoring Results Report
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. Comparability - The confidence that one data set can be compared to another.
Comparability is achieved through the use of standard methods to control the
precision and accuracy of the data sets to be compared by use of field audit
samples.

The CLP SOWs are utilized to generate a high level quality data with documented
QA/QC protocols. The SW-846 methods are utilized to generate organic data for risk
assessment to preliminarily identify low levels of analytes that may be present. Estimated
results less the Contract Required Detection Limit (CRDL) for organics, are similarly provided
for preliminary assessment purposes only. Estimated data is not intended for use in
determining regulatory compliance issues.

Analytical Procedures

Analytical methods and detected parameters for the third quarter background assessment
monitoring event are provided in Tables 2 and 3 (Summary Tables - Assessment Monitoring
Results; Appendix I).

Internal Quality Control

i Field Quality Control

Field Quality Control procedures are summarized in Section II of this report.

ii. Analytical Quality Control

Analytical Quality Control procedures for CLP analytical techniques are guided by
adherence to Contract Laboratory Program (CLP) deliverables. Analytical Quality Control
procedures for LLRA analytical techniques are detailed in the SW-846 Method description.
All quality control data and records generated by the laboratory were examined by Draper

Aden Associates for adherence to method requirements. A laboratory quality control report
generally consists of the following components:

. spikes

. blanks

. duplicates

. surrogate parameters

. instrument adjustment

. calibration

. additional QC requirements (organic and inorganic)
. quantification

. raw data

. chromatograms
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For this project, QC reports are provided with the target parameter analytical results for
all sampling events.

IV. DATA VALIDATION

The CLP analyses for organic as well as inorganic parameters were performed in
adherence to the relevant Contract Laboratory Program-Statement of Work (CLP-SOW).
LLRA analyses for organic parameters were performed in adherence to relevant SW-846
method requirements and guidance. Results of the CLP-SOW analyses were summarized and
reported by the analyzing laboratory in standard CLP reporting format. Draper Aden
Associates conducted data validation of each data set. The results from each sampling event
were evaluated in association with corresponding QA/QC information provided by the
analyzing laboratory.

A. Laboratory Reporting Qualifiers

Two different types of qualifiers were associated with laboratory analyses and data
validation: they were laboratory reporting qualifiers and data validation qualifiers.

The laboratory used laboratory reporting qualifiers to flag sample results with
reference to relevant QA/QC criteria. Laboratory reporting qualifiers were unique to the
analyzing laboratory and are defined in the laboratory data package presented in volume II of
this report. The defined organic laboratory reporting qualifiers are not equivalent to the
defined inorgamic laboratory  reporting qualifiers and review of the definitions is
recommended. In addition to the laboratory reporting qualifiers defined in volume II, project
specifications required the laboratory performing the analytical services to utilize the following
additional data qualifiers and definitions:

Qualifiers

D - Denotes the sample was diluted to obtain the result.

S - Method of Standard Additions was utilized to obtain the result.

E - Laboratory recoveries fell outside EPA control limits. Results are approximate
concentrations.

TI - The laboratory tentatively identified the parameter.

Definitions
CRDL. Contract Required Detection Limit (associated with CLP-inorganics only).
IDL. Instrument Detection Limit (Associated with CLP-inorganics only).

Inorganic Data qualified with a "U" refers to IDL.
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CRQL. Contract Required Quantitation Limit (associated with CLP organics
only). Organic Data qualified with a "U", refer to CRQL.

B. Data Validation Qualifiers

Data validation was completed using guidance from the "USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review", (Document 1) USEPA,
February, 1993; and "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review - February 1994" (Document 2).

Data Validation was performed on the results presented in the laboratory analysis report,
and the validated results were flagged, where required, using the appropriate national data
validation qualifiers defined from the aforementioned CLP guidance documents. The data
validation qualifiers were divided into two categories; organic data validation qualifiers and
inorganic data validation qualifiers. The data validation qualifiers (as defined in Documents
1 and 2 above) are different from the laboratory reporting qualifiers. Definitions of the
nationally recognized data validation qualifiers used by Draper Aden Associates in the
validation process and for the reported results are presented below.

Organic Data Validation Qualifiers

U - The parameter was analyzed for, but was not detected above the reported sample limit
of quantitation (LOQ).

J - The parameter was positively identified; the associated numerical value is the
approximate concentration of the parameter in the sample.

N - The analysis indicates the presence of an parameter for which there is presumptive
evidence to make a "tentative identification".

NJ - The analysis indicates the presence of an parameter that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

UJ - The parameter was not detected above the reported sample quantitation limit. However,
the reported quantitation limit is approximate and may or may not represent the actual
limit of quantitation necessary to accurately and precisely measure the parameter in the
sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the parameter
cannot be verified.

Inorganic Data Validation Qualifiers

U - The material was analyzed for, but was not detected above the level of the associated
value. The associated value is the sample detection limit.
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J - The associated value is an estimated quantity.
R - The data are unusable. (Note: Parameter may not be present)

UJ - The material was analyzed for, but was not detected. The associated result is an
estimate and may be inaccurate or imprecise.

C. Inorganic Data Review

Inorganic analyses for this Assessment monitoring event involved analyses for Barium,
Cadmium, Iron and Mercury. All inorganic analyses for this monitoring event was performed
by Compuchem Environmental Corporation, RTP, North Carolina. Analysis was performed
on groundwater samples from monitoring wells MW1 through MW18. In addition, analyses
were also performed on a leachate sample labelled L1, five surface water samples labelled S1,
S2, S3, S4 and S5 and three Septic Field samples labelled SFW1, SFW2 and SFW3, which
brings the total number of samples to twenty seven. Due to the large number of field samples
involved, samples were initially divided into three sample delivery groups, as indicated below.

. DAASDG#1 (Compuchem SDG#0731M) - MW1 MW2, MW3, MW4, MW6, MWS,
MW10, MW11 and MW17

. DAASDG#2 (Compuchem SDG#0732M) - MW5, MW7, MW9, MW12, MW13,
MW14, MW15, MW16 and MW18

. DAASDG#3 (Compuchem SDG#0733) - L1, S1, S2, S3, S4, S5, SFW1, SFW2 and
SFW3

Due to a sample handling discrepancy upon receipt of samples at the laboratory,
samples labelled MW5D, MW9D and MW1 were analyzed in separate batches. Samples
MW5D and MWOID (designated duplicates for DAASDG#2) were analyzed under Compuchem
SDG#0732MA. Sample MW1 was also analyzed separately, under Compuchem
SDG#0731MA. Furthermore, certain reporting discrepancies associated with the data package
for some of the Compuchem SDG groups were noted during review of the data packages,
which are further detailed in Section 3.2 (Revisions to Data Package), Volume II of this report.

Inductively Coupled Plasma (ICP) and Cold Vapor Atomic Absorption analysis were
the major techniques on which the individual analytical methods for each of the metals were
based. All the above target metals were analyzed for their total concentrations.

The results of this data validation presented here are based upon a review of numerous
QA/QC information as well as method performance criteria information including but not
limited to, holding times, preservation procedures and standards, spike analysis on sample
matrix (including pre- and post-digestion spikes), laboratory control samples, blank samples
analyses (method, trip, equipment, calibration and other blanks), duplicate sample analyses,
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duplicate spike analyses, replicate results information, dilution losses verification results,
interference check sample results, and other relevant information.

ICP - Method 6010A Inorganics Data Review

ICP analyses (SW846 method 6010A) was performed on all samples, for Barium, Iron
and Cadmium. A brief discussion of the results of validation of ICP data is presented in the
following paragraphs. Trip Blank 1 was received at the laboratory with a pH of 7, so
additional acid was added to bring the pH to <2. Qualification of sample results based on this
discrepancy was deemed unnecessary.

All holding times, instrument calibration criteria and matrix spike recoveries met the
required criteria. Barium and Cadmium were detected in some of the blanks. Barium was
detected in calibration Blanks and Trip blanks but at very low concentrations (0.33 pg/L to 2.6

pg/L). Sample concentrations of Barium were sufficiently high and were deemed unaffected
by these blank concentrations, and hence, no validation of results based on observed blank

concentrations was required. Cadmium was also reported in the Calibration blanks at low
concentrations. However, the concentration of Cadmium in all samples was below the sample

LOD, such that no qualification was necessary based on the concentrations detected in
calibration blanks.

Several problems, attributed to certain reporting or sample preparation errors, were
associated with the duplicate analysis. Duplicate samples associated with Compuchem
SDG#0733 for Iron and Barium were outside the control range. Hence, all results from this
sample analysis batch were validated as estimated "J'. Compuchem SDG#0731M and
SDG#0731MA were within control limits for duplicate analysis. For Compuchem
SDG#0732M, the results for duplicate analysis performed within this batch were outside the
control range limits. However, the original designated duplicate samples, MW-5D and MW-
9D, which were analyzed separately under SDG #0732MA, had excellent agreement with the
results of MW5 and MW9 from SDG#0732M. This is a clear indication that the observed
RPD of ~25% for duplicate analysis of Iron and Barium (analyzed in Compuchem
SDG#0732M) is associated with error in the prepared sample duplicate, MW-5D, instead of
being associated with any inconsistencies in the batch analysis process. Therefore, the sample
results from SDG#0732M were accepted without qualification. Documentation to this effect
from Compuchem was provided following DAA’s inquiry into this issue and is contained in
Section 3.2, Volume II of this report.

Results for the serial dilution analysis for samples from Compuchem SDG#0731M,
0731MA and 0732MA were within the control limits. Serial dilution results for Barium and
Iron for Compuchem SDG#0733 and for Iron for Compuchem#0732M were outside the control
limits. Therefore, results for these analytes for these two data packages will be validated as
estimated "J".
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All other analysis criteria were met. All sample results were recorded as reported by

the laboratory or, if the detected value was less than the detection limit, validated and reported
as "U".

Atomic Absorption - Cold Vapor - Mercury analysis

Cold Vapor Atomic Absorption was used to measure Mercury in all samples. A brief
discussion of the results of validation of the Atomic Absorption data is presented in the
following paragraph. Trip Blank 1 was received at the laboratory with a pH of 7, so additional
acid was added to bring the pH to <2. Qualification of sample results based on this
discrepancy was deemed unnecessary.

All holding times, instrument calibration criteria, duplicate analyses, serial dilution
results and blank sample analyses met the required criteria. All blanks were free of
interferences. All matrix spike analyses met the required criteria for SDG#00731M, 0731MA,
0732MA and 0733. The matrix spike recovery for Mercury for SDG#0732M was just slightly
below the control limits (74%). However, a comprehensive view of all relevant QC data
indicates sample results to be acceptable as "U".

All other analysis criteria were met. All sample results were recorded as reported by
the laboratory or, if the detected value was less than the detection limit, validated and reported
as "Ull.

ii. Organic Data Review (CLP and LLRA)
Organic data review was conducted for the following 12 target organic parameters:

Tetrachloroethene (PCE)
Trichloroethene (TCE)
1,1-Dichloroethene (1,1-DCE)
Methylene Chloride
Dichlorodiflouromethane
1,1,1-Trichloroethane (1,1,1-TCA)
cis-1,1-Dichloroethene (cis-1,2-DCE) (analyzed as total 1,2-DCE)
Benzene

1,1-Dichloroethane (1,1-DCA)
Chloroethane o
trans-1,3 -Dichloroprop@e

Vinyl Chloride

Additional non-target analytes were analyzed by the CLP-SOW for organic analysis ar}d
method 8021 and were preliminarily validated. Detected non-target analytes are presented in
Tables 3A and 3B.
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Organic target analytes were analyzed in accordance with USEPA CLP-SOW OLMO01.9
(3/90) for samples collected from the landfill core monitoring wells, MW-1, MW-2, MW-3,
MW-4, MW-6, MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17, the Boone Nissan-
Mazda septic field wells, SF1, SF2, and SF3, leachate, L1, and surface water sampling
locations S1 through S5. Organic target analytes for risk assessment purposes were analyzed
using USEPA SW-846 method 8021 and are associated with samples collected from boundary
monitoring wells MW-5, MW-7, MW-13, MW-14, MW-15, MW-16, and MW-18.

CLP-SOW analytical data for the target analytes was accompanied by an Quality
Assurance/Quality Control package compiled and produced by Compuchem Environmental
Corporation, RTP, North Carolina. USEPA SW-846 method 8021 analytical data for the target
analytes was accompanied by a Quality Assurance/Quality Control package compiled and
produced by CT&E Environmental Services, Inc. of Charleston, WV. The packages contained
instrument calibration internal standard results, raw data from all analyses and accompanying
chromatographic and spectral results. Draper Aden Associates reviewed the volatile organic
packages presented by CompuChem Environmental Corporation and CT&E Environmental
Services, Inc. by reviewing technical holding times, preservation requirements, performance
checks, initial calibrations, continuing calibrations, blank analyses, surrogate spike results,
matrix spike and duplicate analyses, and internal standard criteria.

USEPA CLP SOW OLMO1.9 (3/90)

Organic data review was conducted on a total of 34 volatile organic analytes (CLP
SOW VOA list and Dichlorodifluoromethane) analyzed using CLP Statement of Work (3/90)
OLMOL.9. The data package submitted by CompuChem Environmental Corporation contained
three separate data sets, as detailed previously for the inorganic data validation review.

The analytical data set prepared by CompuChem was accompanied by a CLP Quality
Assurance/Quality Control (QA/QC) package containing instrument calibration and internal
standard results, raw data from all analyses and accompanying chromatographic and spectral
results. Draper Aden Associates reviewed the volatile organic packages presented by
CompuChem by reviewing technical holding times, preservation requirements, performance
checks, initial calibrations, continuing calibrations, blank analyses, surrogate spike results,
matrix spike and duplicate analyses, and internal standard criteria. The review of this data
package is considered preliminary, and does not account for data transcription errors,
calculation errors.

Analytical data was qualified by DAA using the known national data qualification
symbols presented in Section IV.

A brief summary of data validation results is presented below. Detailed data validation
notes are presented in Section 2, Volume II of this report.
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SDG #0731M

Samples for data set SDG #0731M were analyzed by CompuChem Environmental
Corporation according to 3/90 Statement of Work (SOW) (document 0LMO01.9) protocol on
February 15, 1995 for volatile contaminants. Dilutions were required for samples MW-2
(1/15), MW-6 (1/2.5 dil) and MW-10 (1/5 dil) in order to quantitate target parameters within
the linear range of the calibration curve. Samples which were diluted have elevated levels of
quantitation correlating with the required dilution factor.

The overall degree of adherence to technical and reporting protocol was excellent.
Analytical data prepared by CompuChem for these samples displayed a few minor concerns
and required minimal qualification. The %Deviation of Acetone, 2-Butanone and 2-Hexanone
exceeded CLP performance criteria in continuing calibrations CS-A56 and CS B56. Results
for these compounds in MW-2, MW-6, MW-7 and MW-10 are validated as estimated and
flagged (J). Neither, Acetone, 2-Butanone, or 2-Hexanone were detected in any of the analyses
associated with this Sample Delivery Group, therefore sample results were not negatively
affected.

There was minimal Methylene chloride contamination in Trip Blank 1, at 2 ug/L, and
also in the Method Blank (VBLKVN), at 2 ug/L, analyzed on February 15, 1995.
CompuChem reported Methylene chloride at low levels in several samples which is considered
laboratory contamination and was validated accordingly.

All holding times, sample preservation, instrument tuning, surrogate spike recoveries,
matrix spike/matrix spike duplicate, and calibration requirements were met.

SDG #0733

Samples for data set SDG #0733 were analyzed by CompuChem Environmental
Corporation according to 3/90 Statement of Work (SOW) (document OLMO01.9) protocol on
February 15th and 16th, 1995. '

The overall degree of adherence to technical and report protocol was excellent.
Analytical data prepared by CompuChem for these samples displayed a few minor concerns
and required minimal qualification. The %Relative Standard Deviation (%RSD) for Acetone
in the initial calibration, associated with all samples, was 38.6%. If the RRF from the 10 ug/L
standard is eliminated the %RSD drops to 12.6%. Any positive Acetone results less that 20
ug/L would have been estimated and flagged with (J). Acetone was not detected in this sample
delivery group.
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Samples were analyzed against continuing calibration standards on 2/15/95 and 2/16/95.
On 2/15/95 CCAL CS950215B56.D was acquired and used to quantitate VBLKJD, TRIPBLK3,
S1, 82, S3, S4, S5, SFW1, SFW2, SFW3, SFW1 MS, and SFW1 MSD. On 2/16/95 CCAL
CS950216A56.D was acquired and used to quantitate VBLKML and L1. All CCAL
contractual requirements were fulfilled on 2/15/95 and also on 2/16/95. Several compounds
exceeded data validation criteria, %Deviation (%D) + 25%, as listed below.

2/15/95 CCAL 2/16/95 CCAL

Acetone %D 40.7 2-Butanone %D 36.6
2-Butanone %D 39.9
2-Hexanone %D 29.9

None of these compounds were detected in any of the associated samples, therefore
there is no negative effect to, or required qualification of the data.

All blank analyses were free from contamination except VBLKML analyzed on 2/16/95
and associated with sample L1. VBLKML contained 1 ug/L of Methylene Chloride, this is a
very low level of a common laboratory contaminant.

The %Recovery (%R) of 1,1 Dichloroethene was high is both the MS and MSD at
156% and 157%. An investigation into these outlier values is described in the Validation Data
Review forms-Section G comments. No qualification was required as a result of these outlier
%R values and since this compound was not present in any of the samples there is no negative
affect to the data.

SDG #0732M

Samples for data set SDG #0732M were analyzed by CompuChem Environmental
Corporation according to 3/90 Statement of Work (SOW) (document 0LMO01.9) protocol on
February 16, 1995.

The overall degree of adherence to technical and reporting protocol was excellent.
Analytical data prepared by CompuChem for these samples displayed a few minor concerns
and required minimal qualification. The %Relative Standard Deviation (%RSD) for Acetone
in the initial calibration was 38.6%. When the low point (10 ug/L) in the calibration curve is
eliminated the %RSD drops to 12.6%. The percent deviation for 2-Butanone in the continuing
calibration was 36.6%. Neither Acetone or 2-Butanone were detected in any of the analyses
associated with this Sample Delivery Group, therefore sample results were not negatively
affected. If Acetone or 2-Butanone had been detected in these samples, those values may have
required qualification as estimated depending on the concentration detected.
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There was minimal Methylene chloride contamination in Trip Blank 2, at 2 ug/L, and
also in the Method Blank (VBLKML), at 1 ug/L, analyzed on February 16, 1995.
CompuChem reported Methylene chloride at 3 ug/L in MW-12 which is probably laboratory
contamination. Methylene chloride was also reported in MW-9 at 93 ug/L, and although this
value is flagged with B (also detected in the method blank) on the Form 1, it is highly unlikely
that this value is a result of laboratory contamination, since it is substantially greater than five
times the level detected in the blank.

USEPA SW-846 Method #8021

Data validation was done on laboratory analytical results generated from method 8021,
for the February 6-10, 1995, third Assessment Monitoring event at the Watauga County
Landfill. USEPA SW-846 method 8021 was prescribed to analyze for twelve specified
parameters; benzene, chloroethane, 1,1,-dichloroethane, 1,1,-dichloroethene, cis-1,2-
dichloroethene, trans-1,3-dichloropropene, dichlorodifluoromethane, methylene chloride,
tetrachloroethene, 1,1,1-trichloroethane, trichloroethene, and vinyl chloride.. Ground water
samples were collected from monitoring wells MW-5, MW-7, MW-13, MW-14, MW-15,
MW-16, and MW-18.

GC analyses were performed by CT&E Environmental Services Inc. of Charleston, WV.
CT&E analyzed for the aforementioned parameters following the prescribed GC method. The
certificate of analysis prepared by CT&E laboratory included: extraction notes, instrument
calibration data, raw chromatographic data printouts, Quality Assurance/Quality Control
documentation, and tabulated results.

Validation of the laboratory’s compliance with GC method 8021 encompassed review
of the following items: sample holding times, sample preservation requirements, sample
extraction procedures, laboratory QA/QC performance checks, instrument calibrations, blank
analyses, surrogate spike analyses, and matrix spike analyses. Review of transcriptions from
raw data to summary sheets and specific calculations were performed on random data points.

Overall the data set for method 8021 was complete in its presentation and data was of
acceptable quality. The data set exhibited the analyst’s ability to achieve the reported LOQ
of 1.0 ug/l for the target parameters, with the first nonzero calibration standard at a
concentration of 2.0 ug/l. Criteria for sample preservation, storage temperature, and holding
times were met. Method retention time criteria were met. Surrogate recoveries for all samples
were within laboratory control limits of 100 £ 20%. Blank analysis criteria were met and no
target parameters were identified above the LOQs in the trip or laboratory control blanks.
Trichloroethene and tetrachloroethene were detected in the laboratory control blanks and the
trip blank. The sample LOQs for the aforementioned target parameters were raised to 2.0 pg/l
and 2.5 pg/l, respectively in accordance with standard CLP validation protocol. This
documentation procedure was followed to denote the possibility that concentrations of
trichloroethene and tetrachloroethene detected in the monitoring wells were due to an exterior
source and not representative of groundwater quality. Matrix spikes were performed and no
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indication of matrix interference was observed for the target parameters. The matrix spike and
spike duplicate analyses exhibited acceptable recoveries of 100 +20%. Target parameters were
detected in MW-7 and MW-15, above the respective LOQs, and required no additional
validation qualifiers. No target parameters were identified above the LOQs in the remaining
wells, (MW-5, MW-13, MW-16, and MW-18). Results for target parameters not detected
above the LOQs in the samples were validated as "U".

V. DISCUSSION OF ANALYTICAL RESULTS

Tables 2A, 2B, and 2C (Assessment Target Parameter Analytical Results; Appendix I)
provide a summary of the target parameter analytical results obtained from the third quarter
background sampling event for the core monitoring wells, boundary monitoring wells, and
surface water sampling locations and septic field wells respectively. These results were
validated in-house by Draper Aden Associates according to the discussion provided in Section
IV of this report. Tables 2A, 2B, and 2C lists for each parameter, as applicable, a Maximum
Contaminant Level (MCL) established by the USEPA and groundwater quality standards
established by the state of North Carolina (NCS), the Instrument Detection Level (IDL) for
CLP-Inorganic results, the Contract Required Detection Limit (CRQL) for CLP-Organic results,
the Limit of Quantitation (LOQ) for LLRA-Organic results, and the analytical method.

Estimated analytical results for the target parameters are provided in Tables 2A, 2B, and
2C for preliminary assessment purpose only. Estimated analytical data is not intended for use
in determining regulatory compliance issues.

A summary of additional non-target parameter analytical results obtained from the third
quarter background sampling event is provided in tables 3A and 3B, respectively. Due to the
absence of associated quality control information necessary for proper data validation, non-
target parameter data is provided for preliminary assessment purpose only and is not intended
for use in determining regulatory compliance issues.

A. Inorganic Analytical Results

The evaluation of existing inorganic data on twelve (12) metal parameters collected
prior to development of the Assessment Plan, indicated the tentative presence of four (4) metals
at elevated concentrations in the groundwater beneath the Watauga County Landfill. Previous
metal concentrations detected in the groundwater are generally low or are below analytical
method quantitation limits. However, two metals, Cadmium and Iron, were historically
observed at levels above those established by the EPA MCL and Secondary MCL, respectively.
Barium, a common naturally occurring parameter, was also observed at relatively elevated
levels, but below water quality standards. Mercury was also detected, although only once for
each well in the six or more sampling and analysis events previously conducted.
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Draper Aden Associates

CONSULTING ENGINEERS

—— 2206 South Main Street

<=7  Blacksburg, Virginia 24060
Phone: (703) 552-0444
Fax: (703) 552-0291

February 9, 1996

My Mark Poindexter

Hydrogeologist

Solid Waste Section

North Carolina Department of Environment, Health and Natural Resources
P.O. Box 27687

Raleigh, N.D. 27611-7687

RE:  Watauga County Landfill,
revised pages to Third Quarter Assessment Monitoring Background Report,
DAA Job No. 6520-20

Dear Mr. Poindexter:

Please find enclosed two revised pages to the Third Quarter Assessment Monitoring
Background Report for the Watauga County Landfill (original dated August 3, 1995), for your
review. The necessary revisions were noted in recent review comments, prepared by Mr. Lou
Zeller of the Blue Ridge Environmental Defense League (BREDL), dated January 26, 1996.

The review comments provided by BREDL discuss the Assessment Monitoring results
obtained for monitoring well MW-15, as presented in the third Background Assessment
Monitoring Results Report. Draper Aden Associates review of the analytical results tables
provided in Appendix I of the report, as well as review of the data validation notes and raw
analytical data, reveal that the statements included on pages 22 and 29 of the August 3, 1995
report, regarding Tetrachloroethene (PCE) and Trichloroethene (TCE), are incorrect. PCE and
TCE were not detected in MW-15. Enclosed are the revised pages of the report as appropriate.

RICHMOND, VIRGINIA » BLACKSBURG, VIRGINIA » NASHVILLE, TENNESSEE

I




Mr. Mark Poindexter
February 9, 1996
Page 2

If you should have any questions concerning the enclosed revised pages to
the Third Quarter Assessment Monitoring Background Report, please do not hesitate to contact
me.

Sincerely,
DRAPER ADEN ASSOCIATES

che
Jetfrey E. Smith
Project Geologist

JES/rc

cc: Mr. James S. Ratchford, Watauga County Manager, w/enclosure
Mr. William G. Ross Jr., Attorney,
Brooks, Pierce, McLandin, Humphrey, and Leonard, L.L.P, w/enclosure
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA, w/enclosure
Mr. William D. Newcomb, P.G., Groundwater Project Manager, DAA, w/enclosure




monitoring wells (MW-3, MW-6, MW-8, MW-12, and MW-17), ene-boundary-monitoring-well
MW-15), and at one surface water sampling location (S-4). Estimated concentrations for PCE
(detected below the method CRQL) were also observed at or above the EPA MCL and above the
NCS in four additional core groundwater monitoring wells (MW-2, MW-9, MW-10, and MW-11)
and two Boone Nissan-Mazda septic field wells (SFW-2 and SFW-3). PCE was not detected in any
of the boundary monitoring wells or the leachate sample.

Trichloroethene (TCE)

Trichloroethene (TCE) was detected above the method CRQL at concentrations above the
EPA MCL of 5 pg/l and above the NCS of 2.8 pg/l in five core groundwater monitoring wells
(MW-3, MW-6, MW-8, MW-12, and MW-17). An estimated concentration for TCE (detected
below the method CRQL) was also observed above the EPA MCL and NCS in one additional core
groundwater monitoring well (MW-9) and one surface water sampling location (S-4). TCE was
estimated (detected below the method CRQL) at concentrations below the EPA MCL but above the
NCS in one additional core groundwater monitoring well (MW-11)-and-ene-beundary-menitoring
wel-MW-15). TCE was also estimated at concentrations below both the EPA MCL and the NCS
in two Boone Nissan-Mazda septic field wells (SFW-2 and SFW-3). TCE was not detected in_any

of the boundary monitoring wells or the leachate sample.

1,1-Dichloroethene (1,1-DCE)

1,1-Dichloroethene (1,1-DCE) was detected above the method CRQL at concentrations
above the EPA MCL and NCS of 7 pg/l in two core groundwater monitoring wells (MW-2 and
MW-10). 1,1-DCE was also estimated (observed below the method CRQL) at concentrations
below applicable water quality standards in four additional core wells (MW-3, MW-8, MW-12, and
MW-17). 1,1-DCE was not detected in any of the boundary monitoring wells, septic field wells or
the leachate sample.

Methylene Chloride

Methylene Chloride were observed above the EPA MCL and NCS of 5 pg/l in one core
groundwater monitoring well (MW-9) and below the EPA MCL and NCS in one boundary
monitoring well (MW-7). Estimated concentrations for Methylene Chloride (detected below the
CRQL) were observed below the EPA MCL and NCS in three surface water sampling locations (S-
2, S-3, and S-4) and two septic field walls (SFW-1 and SFW-3).

Dichlorodifluoromethane

Dichlorodifluoromethane was observed at concentrations above the North Carolina
groundwater standard (NCS) of 0.19 pg/l in three core groundwater monitoring wells (MW-8,
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The analytical results for the four target metal parameters obtained from the third
quarter assessment sampling event are summarized in Tables 2A, 2B, and 2C and discussed
below. A discussion of parameter distribution trends for each target parameter is presented in
the following Section VI.

Barium and Iron, both common naturally occurring parameters, were detected in all
monitoring wells, surface water sampling locations, and the leachate samples. Although
observed in all of the sampling points, Barium was detected at levels below the EPA MCL and
North Carolina groundwater standard of 2,000 g/l in all samples except the leachate samples.
Iron was also detected above the IDL in all the sampling points, and often at levels
significantly above associated water quality criteria. No Federal Primary Drinking Water
Standard (EPA MCL) exists for Iron.

Review of Tables 2A, 2B, and 2C indicates the third quarter total Mercury and total
Cadmium CLP analysis resulted in the non-detection of Mercury and Cadmium in all eighteen
(18) monitoring wells sampled, as well as the surface water sampling locations and the leachate
sample.

The detection of Cadmium as a result of the first quarter sampling event, although
estimated at levels above water quality standards, was observed in only two monitoring wells,
MW-1 (the upgradient well) and MW-3 (an original downgradient well), and at no surface
water sampling locations. The apparent discrepancy in the first quarter background Cadmium
detections may be a result of sample matrix interference problems experience by the laboratory
during analysis of the first quarter samples.

B. Organic Analytical Results
i Target Organic Parameters

The evaluation of existing organic data, compiled prior and during development of the
Assessment Plan, indicated the tentative presence of twelve (12) primary target organic
parameters occurring in the groundwater beneath the Watauga County Landfill. The analytical
results for the target organic parameters obtained from the third quarter assessment background
sampling event are summarized in Tables 2A and 2B. The recent analytical results obtained
from each target organic parameter is individually discussed below. A discussion of
distribution trends for each target organic parameter is presented in the following Section VI.

Tetrachloroethene (PCE)

Tetrachloroethene (PCE) was detected at concentrations above the EPA MCL of 5 ug/l
and above the North Carolina groundwater standard (NCS) of 0.7 pg/l in five core
groundwater monitoring wells (MW-3, MW-6, MW-8, MW-12, and MW-17), -ene-boundary

monitoring—wel-MW=15); and at one surface water sampling location (S-4). Estimated

Assessment Monitoring Results Report
Watauga County
August 3, 1995 20



concentrations for PCE (detected below the method CRQL) were also observed at or above the
EPA MCL and above the NCS in four additional core groundwater monitoring wells (MW-2,
MW-9, MW-10, and MW-11) and two Boone Nissan-Mazda septic field wells (SFW-2 and
SFW-3). PCE was not detected in any of the boundary monitoring wells or the leachate
sample. .

Trichloroethene (TCE)

Trichloroethene (TCE) was detected above the method CRQL at concentrations above
the EPA MCL of 5 ug/l and above the NCS of 2.8 pg/l in five core groundwater monitoring
wells (MW-3, MW-6, MW-8, MW-12, and MW-17). An estimated concentration for TCE
(detected below the method CRQL) was also observed above the EPA MCL and NCS in one
additional core groundwater monitoring well (MW-9) and one surface water sampling location
(S-4). TCE was estimated (detected below the method CRQL) at concentrations below the
EPA MCL but above the NCS in one additional core groundwater monitoring well (MW-11)
and one boundary monitoring well (MW-15). TCE was also estimated at concentrations below
both the EPA MCL and the NCS in two Boone Nissan-Mazda septic field wells (SFW-2 and
SFW-3). TCE was not detected in the leachate sample.

1.1-Dichloroethene (1.1-DCE)

1,1-Dichloroethene (1,1-DCE) was detected above the method CRQL at concentrations
above the EPA MCL and NCS of 7 ug/l in two core groundwater monitoring wells (MW-2 and
MW-10). 1,1-DCE was also estimated (observed below the method CRQL) at concentrations
below applicable water quality standards in four additional core wells (MW-3, MW-8, MW-12,
and MW-17). 1,1-DCE was not detected in any of the boundary monitoring wells, septic field
wells or the leachate sample.

Methylene Chloride

Methylene Chloride were observed above the EPA MCL and NCS of 5 ug/l in one core
groundwater monitoring well (MW-9) and below the EPA MCL and NCS in one boundary
monitoring well (MW-7). Estimated concentrations for Methylene Chloride (detected below
the CRQL) were observed below the EPA MCL and NCS in three surface water sampling
locations (S-2, S-3, and S-4) and two septic field walls (SFW-1 and SFW-3).

Dichlorodifluoromethane

Dichlorodifluoromethane was observed at concentrations above the North Carolina
groundwater standard (NCS) of 0.19 g/l in three core groundwater monitoring wells (MW-8,
MW-9, and MW-17). An estimated concentration for Dichlorodifluoromethane (detected below
the method CRQL) was observed at concentrations above the NCS in one additional core
groundwater monitoring well (MW-11). No EPA MCL exists for Dichlorodifluoromethane.
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Dichlorodifluoromethane was not detected in any of the boundary monitoring wells, septic field
wells, or the leachate sample.

1.1.1-Trichloroethane (1,1.1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) was detected above the method CRQL at
concentrations above the EPA MCL and North Carolina groundwater standard (NCS) of 200

pg/l in two core monitoring wells (MW-2 and MW-10). 1,1,1-TCA was also detected above
the method CRQL, but below the EPA MCL and below the NCS, in four core monitoring wells

MW-3, MW-9, MW-12, and MW-17). Estimated concentrations of 1,1,1-TCA (below the
CRQL) were also observed below the EPA MCL and NCS in two additional core groundwater
monitoring wells (MW-8 and MW-11), one surface water sampling location (S-4), two septic
field wells (SFW-2 and SFW-3), and one boundary groundwater monitoring well (MW-15).

cis-1.2-Dichloroethene (cis-1.2-DCE)

As previously discussed in Section IV, CLP-SOW analytical results for cis-1,2-
Dichloroethane are reported as part of a total concentration of cis- and trans- isomers of the
parameter.

Total 1,2-Dichloroethene (1,2-DCE) was detected above the method CRQL at
concentrations above the EPA MCL and North Carolina groundwater standard (NCS) of 70

pg/l in three core groundwater monitoring wells (MW-6, MW-8, and MW-17). Total 1,2-DCE
was also detected above the method CRQL, but below the EPA MCL and below the NCS, in

two additional core groundwater monitoring wells (MW-3 and MW-12), and one surface water
sampling location (S-4). Estimated concentrations for total 1,2-DCE were observed below the
EPA MCL and NCS in two core groundwater monitoring wells (MW-9 and MW-11) and two
septic field wells (SFW-2 and SFW-3).

Cis-1,2-Dichloroethene (cis-1,2-DCE) was detected at concentrations above the method
LOQ but below the EPA MCL and NCS in one boundary monitoring well (MW-7).

Benzene

No concentrations of Benzene above the method CRQL were observed in any
monitoring wells or surface water sampling locations. Estimated concentrations of Benzene
(detected below the method CRQL) were observed between the EPA MCL of 5 pg/l and the
NCS of 1 ug/l in four core groundwater monitoring wells (MW-3, MW-6, MW-8 and MW-9).
Benzene was also detected below the method CRQL (estimated) below the EPA MCL but
above the NCS in two additional core groundwater monitoring wells (MW-3 and MW-9) and
one boundary monitoring well (MW-7).
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1.1-Dichloroethane (1.1-DCA)

1,1-Dichloroethane (1,1-DCA) was detected at concentrations below the proposed North
Carolina groundwater standard (NCS) of 700 ug/l in eight core groundwater monitoring wells
(MW-2, MW-3, MW-6, MW-8, MW-9, MW-11, MW-12 and MW-17), one additional
boundary monitoring well (MW-7), and one surface water sampling location (S-4). No EPA
MCL exists for 1,1-DCA. Estimated concentrations of 1,1-DCA were also observed below the
NCS in one additional core well (MW-10) and two septic field wells (SFW-2 and SFW-3).

Chloroethane

Chloroethane was detected at concentrations above the method CRQL in one core
groundwater monitoring well (MW-9), one surface water sampling location (S-2), and the
leachate sample (L1) and above the method LOQ in one boundary monitoring well (MW-7).
Estimated concentrations of Chloroethane (detected below the method CRQL) were also
observed in five additional core wells (MW-3, MW-6, MW-8, MW-12 and MW-17) and two
surface water sampling locations (S-4 and S-5). No EPA MCL or North Carolina groundwater
standard (NCS) exists for Chloroethane.

trans-1.3-Dichloropropene

Trans-1,3-Dichloropropene was not detected above or estimated below the method
CRQL in any monitoring wells or surface water sampling locations.

Vinyl Chloride

Vinyl Chloride was detected above the Method LOQ at a concentration above the EPA
MCL and NCS in one boundary monitoring well (MW-7).

Vinyl Chloride was not detected above the method CRQL in any core monitoring well
or surface water sampling location, but was estimated (detected below the CRQL) at a
concentration at or above the EPA MCL of 2 ug/l and above the North Carolina groundwater
standard (NCS) of 0.015 pg/l in three core groundwater monitoring wells (MW-3, MW-6 and
MW-8) and one surface water sampling location (S-4).

ii. Non-Target Organic Compounds

The analytical results of additional non-target organic parameters detected as a result
of utilizing USEPA CLP SOW OLMO1.9 (3/90) are summarized in Table 3. The analytical
results obtained for non-target parameters, are provided to preliminarily identify those
parameters which may need to be continually monitored. If upon completion of background
data collection, the presence of any non-target parameters are confirmed by repeated analysis,
the parameter will be added to the Target Parameter list.
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Additional non-target parameters were detected in three core monitoring wells and two
boundary monitoring wells. The CLP analysis (core wells) identified one additional non-target
parameter (1,2-Dichloropropane) and the LLRA analysis (boundary wells) identified five
additional  non-target parameters  (trans-1,2-Dichloroethene, = Bromomethane, 1,2-
Dichloropropane, Toluene, O-Xylene, and Dibromochloromethane). Four of the five total non-
target parameters were observed in the same monitoring well, MW-7.

As indicated in Table 6A (Cumulative Detected Non-target Parameter Analytical
Results), the presence of most of the non-target compounds detected in the second background
sampling event are not confirmed by the non-target analytical results obtained from the first,
as well as the recent third background sampling event. Confirmation of the presence or absence
of these non-target parameters and tentatively identified compounds detected in the background
sampling events will continue be evaluated on following monitoring events.

VL PARAMETER DISTRIBUTION TRENDS
A. Inorganic Analytical Results

Mercury (total)

The presence of Mercury in the groundwater and surface waters at the site is not
supported by the analytical results of the first, second, or third quarter assessment background
monitoring event. No concentrations of Mercury were observed above the IDL of 0.20 ug/l.
If Mercury is confirmed to be absent upon completion of background data collection and the
first complete annual EPA Appendix II List sampling event (utilizing LLRA analytical
methods), it will be removed from the Target Parameter List.

Cadmium (total)

The presence of Cadmium in the groundwater and surface waters at the site is not
supported by the analytical results of the second or third quarter assessment background
monitoring event. No concentrations of Cadmium were observed above the IDL of 4.3 ng/l.
If Cadmium is confirmed to be absent upon completion of background data collection and the
first complete annual EPA Appendix II List sampling event (utilizing LLRA analytical
methods), it will be removed from the Target Parameter List.

Assessment Monitoring Results Report
Watauga County
August 3, 1995 24



Barium (total)

Barium distribution trends, indicated by the analytical results of the third quarter
assessment monitoring event, suggest a relationship between Barium distribution and proximity
to the waste disposal areas. Although Barium was detected at every point sampled, a majority
of the Barium detected at the site was reported at concentrations less than 120 pg/l. All
concentrations for Barium detected at the site except for the leachate sample were below the
EPA MCL and the NCS for Barium of 2000 pg/l.

Barium was observed above 120 pg/l in seven monitoring wells. In three of the seven
monitoring wells located near the waste disposal area (MW-5, MW-7, and MW-9), Barium was
observed at concentrations above 500 ug/l. Barium was also observed at elevated levels above
120 pg/l for MW-6 (418 pg/l), located within the Bolick site, adjacent to the waste disposal
area, MW-11 (176 ug/l), located below the Boone-Nissan septic field; for MW-2 (192 ug/l),
located below the waste disposal area; and for MW-1 (157 pg/l), located adjacent and
upgradient of the waste disposal area. Notably absent from this group of wells is MW-10,
located directly downgradient and adjacent to the waste disposal area. A concentration for
Barium was observed for MW-10 at 94.8 pug/l.

Iron (total)

Iron distribution trends, indicated by the analytical results of the third quarter assessment
monitoring event, also indicate a relationship between Iron distribution and proximity to the
waste disposal area. The highest Iron concentration was observed in the leachate sample, L1
(255,000 pg/l). The monitoring well for which Iron was observed at the highest concentration,
MW-7 (26,400 pg/l), is located adjacent and west of the waste disposal area. The following
two most elevated Iron concentrations were detected in two other monitoring wells, MW-6
(5930 pg/l) and MW-3 (6610 pg/l), also located adjacent and west, respectively, of the waste
disposal area.

Elevated concentrations of Iron above 1000 pg/l were also detected in MW-10 (2240
ng/l), located directly downgradient of the waste disposal area and in MW-1 (2530 pg/l),
directiy adjacent yet upgradient of the waste disposal area. Concentrations of Iron above the
secondary EPA MCL of 300 pg/l were also observed in four boundary monitoring wells, MW-
5 (475 ug/l), MW-13 (2370 pug/l), MW-15 (975 pg/l), and MW-16 (490 ug/l). These boundary
monitoring wells have not exhibited the presence of significant concentrations of other
inorganic or organic compounds to date.

Assessment Monitoring Results Report
Watauga County
August 3, 1995 25



B. Organic Analytical Results
i Target Organic Parameters

Tetrachloroethene (PCE)

Tetrachloroethene (PCE) distribution trends, indicated by the analytical results of the
third quarter assessment monitoring event, reveal the highest concentrations of PCE were
detected along the west drainage basin adjacent to the landfill, located within and below the
"Bolick" site.

PCE was detected at the highest concentrations in the nested well pair located at the
downgradient property boundary of the Bolick site; ie:shallow well MW-3 (46 pg/l) and deep
well MW-17 (48 ug/l). PCE was also detected downgradient of the Bolick site in the nested
well pair located below the Boone-Nissan septic field; ie:shallow well MW-11 (estimated at
8 J ug/l) and the deep well MW-12 (32 pg/l). PCE was similarly detected above the EPA
MCL (5 pg/l) in MW-8 (31 ug/l), located within the Bolick site, and in MW-6 (33 ug/l),
located between the landfill and the Bolick site.

The detection of PCE was also observed downgradient of the Bolick site in the surface
water monitoring point, S-4 (12 ug/l) and observed at low estimated levels in two Boone
Nissan-Mazda septic field wells, SFW-2 (8 J ug/l) and SFW-3 (7 J ug/l).

Other PCE detections were observed outside of the west drainage and concentrations
estimated in MW-2 (18 J ug/l), MW-9 (4 J ug/l) and MW-10 (6 J pg/l).

PCE was not detected in any boundary monitoring wells.-

Trichloroethene (TCE)

Trichloroethene (TCE) distribution trends, indicated by the analytical results of the third
quarter assessment monitoring event, are similar to PCE distribution trends. With one
exception (MW-9), TCE was only detected along the west drainage basin adjacent to the
landfill, located within and below the Bolick site.

TCE was detected at the highest concentration in monitoring well MW-6 (88 pg/l),
located adjacent to the landfill, within the Bolick site. The following two highest
concentrations for TCE were observed in the nested well pair located at the downgradient
property boundary of the Bolick site; ie:shallow well MW-3 (19 ug/l) and deep well MW-17
(24 pg/l). TCE was also detected downgradient of the Bolick site in the nested well pair
located below the Boone-Nissan septic field; ie:deep well MW-12 (13 ug/l) and shallow well
MW-11 (estimated at 3 J pg/l). The detection of TCE was also observed downgradient of the
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r_ Draper Aden Associates
o CONSULTING ENGINEERS
—_— 2206 South Main Street
~=7

Blacksburg, Virginia 24060
Phone: (703) 552-0444
Fax: (703) 5§52-0291

February 9, 1996

Mr. Mark Poindexter

Hydrogeologist

Solid Waste Section

North Carolina Department of Environment, Health and Natural Resources
P.O. Box 27687

Raleigh, N.D. 27611-7687

RE:  Watauga County Landfill,

revised pages to Third Quarter Assessment Monitoring Background Report,
DAA Job No. 6520-20

Dear Mr. Poindexter:

Please find enclosed two revised pages to the Third Quarter Assessment Monitoring
Background Report for the Watauga County Landfill (original dated August 3, 1995), for your
review. The necessary revisions were noted in recent review comments, prepared by Mr. Lou
Zeller of the Blue Ridge Environmental Defense League (BREDL), dated January 26, 1996.

The review comments provided by BREDL discuss the Assessment Monitoring results
obtained for monitoring well MW-15, as presented in the third Background Assessment
Monitoring Results Report. Draper Aden Associates review of the analytical results tables
provided in Appendix I of the report, as well as review of the data validation notes and raw
analytical data, reveal that the statements included on pages 22 and 29 of the August 3, 1995
report, regarding Tetrachloroethene (PCE) and Trichloroethene (TCE), are incorrect. PCE and
TCE were not detected in MW-15. Enclosed are the revised pages of the report as appropriate.

RICHMOND, VIRGINIA « BLACKSBURG, VIRGINIA ¢ NASHVILLE, TENNESSEE




Mr. Mark Poindexter
February 9, 1996
Page 2

If you should have any questions concerning the enclosed revised pages to
the Third Quarter Assessment Monitoring Background Report, please do not hesitate to contact
me.

Sincerely,
DRAPER ADEN ASSOCIATES

Jeffrey E. Smith
Project Geologist

JES/rc

cc: Mr. James S. Ratchford, Watauga County Manager, w/enclosure
Mr. William G. Ross Jr., Attorney,
Brooks, Pierce, McLandin, Humphrey, and Leonard, L.L.P, w/enclosure
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA, w/enclosure
Mr. William D. Newcomb, P.G., Groundwater Project Manager, DAA, w/enclosure



(estimated at 8 J pg/l) and two Boone Nissan-Mazda septic field wells, SFW-2 (2 J pg/l) and SFW-
3 (2 T pgh).

The only TCE observed outside of the west drainage basin was detected below the method
CRQL (estimated) in MW-9 (6 J pg/l), located between the landfill and the Rocky Mountain
Heights Subdivision and-abeve-the-method LOQ-in- MW15-Q.5-pe/h-loeated-adjacent-to-Roeky
Braneh-

TCE was not detected in any boundary monitoring wells.

1,1-Dichioroethene (1,1-DCE)

1,1-Dichloroethene (1,1-DCE) distribution trends, indicated by the analytical results of the
third quarter assessment monitoring event, show that 1,1-DCE was observed at the highest
concentrations in the bedrock of the northern drainage basin below the landfill. The highest
concentrations for 1,1-DCE were observed in the deep bedrock well MW-2 (360 pg/l), located in
northern drainage basin below the landfill, and in the bedrock well MW-10 (100 pg/1), located in
the northern drainage directly below the fill areas. 1,1-DCE was not detected in the shallow soil
wells, MW-4 and MW-16, located in the northern drainage basin below the landfill.

Monitoring wells located in the west drainage basin reveal either low level, estimated
concentrations or the non-detection of 1,1-DCE. 1,1-DCE was observed below the method CRQL
(estimated) for four monitoring wells located in the west drainage basin; i.e: MW-3 (6 J pg/l),
MW-8 (6 J pg/l), MW-12 (4 J pg/l), and MW-17 (3 J pg/l). 1,1-DCE was not detected in the
shallow well MW-11, located adjacent to the deep well MW-12 in this west drainage basin.

1,1-DCE was not detected in any boundary monitoring wells, surface water sampling
points, or any of the Boone Nissan-Mazda septic field monitoring wells.

Methylene Chloride

The analytical results of the third quarter assessment monitoring event indicate Methylene
Chloride was only observed in one core monitoring well, MW-9 (93 pg/l) located adjacent to the
Carroll Residence. This Methylene Chloride concentration is well above the EPA MCL and North
Carolina groundwater standard (NCS) of 5 pg/I.

A lower concentration of Methylene Chloride was also observed in the boundary
monitoring well MW-7 (1.5 pg/l).
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Bolick site in the surface water sampling point, S-4 (estimated at 8 J ug/l) and two Boone
Nissan-Mazda septic field wells, SFW-2 (2 J ug/l) and SFW-3 (2 J ug/D).

The only TCE observed outside of the west drainage basin was detected below the
method CRQL (estimated) in MW-9 (6 J ug/l), located between the landfill and the Rocky

Mountain Heights Subdivision and akeve—the—method—-0Q—in-MW-15—(2-5—ng)—toeated
adjacent to-Recky Braneh-

1.1-Dichloroethene (1,1-DCE)

1,1-Dichloroethene (1,1-DCE) distribution trends, indicated by the analytical results of
the third quarter assessment monitoring event, show that 1,1-DCE was observed at the highest
concentrations in the bedrock of the northern drainage basin below the landfill. The highest
concentrations for 1,1-DCE were observed in the deep bedrock well MW-2 (360 pg/l), located
in northern drainage basin below the landfill, and in the bedrock well MW-10 (100 pug/l),
located in the northern drainage directly below the fill areas. 1,1-DCE was not detected in the
shallow soil wells, MW-4 and MW-16, located in the northern drainage basin below the
landfill.

Monitoring wells located in the west drainage basin reveal either low level, estimated
concentrations or the non-detection of 1,1-DCE. 1,1-DCE was observed below the method
CRQL (estimated) for four monitoring wells located in the west drainage basin; i.e: MW-3 (6
T ug/), MW-8 (6 J ug/l), MW-12 (4 J pg/l), and MW-17 (3 J pg/l). 1,1-DCE was not detected
in the shallow well MW-11, located adjacent to the deep well MW-12 in this west drainage
basin.

1,1-DCE was not detected in any boundary monitoring wells, surface water sampling
points, or any of the Boone Nissan-Mazda septic field monitoring wells.

Methylene Chloride

The analytical results of the third quarter assessment monitoring event indicate
Methylene Chloride was only observed in one core monitoring well, MW-9 (93 ug/l) located
adjacent to the Carroll Residence. This Methylene Chloride concentration is well above the
EPA MCL and North Carolina groundwater standard (NCS) of 5 pg/l.

A lower concentration of Methylene Chloride was also observed in the boundary
monitoring well MW-7 (1.5 ug/l).

Low estimated Concentrations of Methylene Chloride were observed in three surface
water sampling points, S-2 (2 J ug/l), S-3 (3 J ug/l), and S-4 (1 J pg/l), and two of the three
Nissan-Mazda Dealership’s septic field wells, SFW-1 (2 J ug/l) and SFW-3 (2 J ug/L).
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Dichlorodifluoromethane

Dichlorodifluoromethane distribution trends, indicated by the analytical results of the
third quarter assessment monitoring event, are fairly random. Elevated concentrations of
Dichlorodifluoromethane were observed in MW-8 at 14 ug/l, MW-9 at 27 ug/l, and MW-17
of 12 ug/l. All of these Dichlorodifluoromethane concentrations are above the North Carolina
groundwater standard (NCS) of 0.19 ug/l. No EPA MCL exists for Dichlorodifluoromethane.

A lower estimated concentration (below the method CRQL) of Dichlorodifluoromethane
were also observed in monitoring well MW-11 (2 J ug/l). Dichlorodifluoromethane was

detected in no other monitoring wells at the site.

Dichlorodiflouromethane was not detected in any surface water sampling points,
leachate sample, or any of the Boone Nissan-Mazda septic field monitoring wells.

1.1.1-Trichloroethane (1.1.1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) distribution trends, indicated by the analytical results
of the third quarter assessment monitoring event, show that 1,1,1-TCA, although occurring
pervasive throughout the core of the site, was observed at the highest concentrations in the
bedrock of the northern drainage basin below the landfill. 1,1,1-TCA was observed above the
EPA MCL and NCS of 200 pg/l in the bedrock wells, MW-2 (2700 ug/l) and MW-10 (650

ug/l), located in the northern drainage below the landfill. 1,1,1-TCA was notably absent from
the shallow soil wells, MW-4 and MW-16, located within the same drainage, adjacent to and

downgradient, respectively, of MW-2.

1,1,1-TCA was also observed at lower concentrations, below the EPA MCL and NCS,
in both the deep and shallow wells of the two nested pairs located in the west drainage basin;
shallow MW-3 (31 pg/l) and deep MW-17 (14 pg/l), and shallow MW-11 (estimated at 5 J

~ ug/l) and deep MW-12 (18 pg/l), at and downgradient of the Bolick Site property boundary,

respectively. An estimated concentration (below the CRQL) of 1,1,1-TCA was also observed
in MW-8 (6 J ug/l), located upgradient of these two nested pairs of wells in the west drainage
basin.

The detection of 1,1,1-TCA was also observed at low estimated levels downgradient of
the Bolick site in the surface water monitoring point, S-4 (2 J ug/!) and in two Boone Nissan-
Mazda septic field wells, SFW-2 (6 J ug/l) and SFW-3 (3 J ug/l).

1,1,1-TCA was additionally detected in MW-9 (14 ug/1), located adjacent to the Carroll
property and in the boundary monitoring well MW-15 (2.5 pg/l), located adjacent to Rocky
Branch.
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cis-1.2-Dichloroethene (cis-1.2-DCE)

As previously discussed in Section III, CLP-SOW analytical results for cis-1,2-
Dichloroethene were reported as part of a total concentration of cis- and trans- isomers of the
parameter. Total 1,2-Dichloroethene (1,2-DCE) distribution trends, indicated by the analytical
results of the third quarter assessment monitoring event, are similar to PCE and TCE
distribution trends. With one exception (MW-9), total 1.2-DCE was only detected along the
west drainage basin adjacent to the landfill, located within and below the Bolick site.

Total 1,2-DCE was observed at the highest concentrations (above the EPA MCL and NCS
of 70 ug/l) in MW-6 (370 ug/l) and MW-8 (91 ug/l), located adjacent to the landfill and the
Bolick site, and at the deep well MW-17 (80 ug/l), located at the property boundary of the
Bolick site. Elevated concentrations of 1,2-DCE (below the EPA MCL and NCS) were also
observed at the downgradient property boundary of the Bolick site at the shallow well MW-3
(54 pg/l) and downgradient of the Bolick site at the nested well pair, shallow well MW-11
(estimated at 8 J ug/l) and deep well MW-12 (37 ug/l).

The detection of cis-1,2-DCE was also observed at elevated concentrations
owngradient of the Bolick site in the surface water sampling point S-4 (42 ug/L) and observed
at low estimated concentrations in two Boone Nissan-Mazda septic field wells, SFW-2 (6 J

ug/L) and SFW-3 (3 J ug/l).

The detection of cis-1,2-DCE was also observed at elevated concentrations

~Sdowngradient of the Bolick site in the surface water sampling point S-4 (42 ug/L) and SFW-3

G J ug/L).

Detections of cis-1,2-DCE were also observed in the two monitoring wells, MW-7 (7.2
pg/l), located south of the Bolick site, and MW-9 (estimated at 2 J ug/l), located along the
southern saddle above the landfill.

Benzene

Benzene distribution trends, indicated by the analytical results of the third quarter
assessment monitoring event, are inconclusive since no concentrations of Benzene were
observed above the Method CRQL in any monitoring wells or surface water sampling
locations.

Estimated Benzene results (below the Method CRQL) indicate parameter levels in MW-
6 (12 J ug/l) at concentrations above the EPA MCL (5 ug/l) and NCS (1 pg/l) similar to levels
previously observed at this location. Estimated Benzene results were also observed between
the EPA MCL (5 pg/l) and NCS (1 pg/l) in MW-8 (2 J ug/l), the deeper well located adjacent
to MW-6. Benzene concentrations between the lower North Carolina groundwater quality
standard (NCS) and the higher EPA MCL were also observed in two other core wells and one
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boundary well randomly distributed about the site; MW-3 (estimated at 2 J pg/l), MW-9
(estimated at 2 J pg/l), and MW-7 (3.6 ug/l) respectively.

Benzene was not detected in any surface water sampling points or any of the Boone
Nissan-Mazda septic field monitoring wells.

1.1-Dichloroethane (1,1-DCA)

1,1-Dichloroethane (1,1-DCA) distribution trends, indicated by the analytical results of
the third quarter assessment monitoring event, reveal 1,1-DCA was observed in more

monitoring wells and occurs more pervasively throughout the site than any other target
parameter. No established EPA MCL or NCS exists for 1,1-DCA.

1,I-DCA was observed at the highest concentrations (below the proposed North
Carolina groundwater quality standard of 700 ug/l) in the nested well pair, shallow MW-3 (180
pg/l) and deep well MW-17 (170 ug/l), located at the downgradient property boundary of the
Bolick site. Elevated concentrations of 1,1-DCA were also observed between the landfill and
the Bolick site at MW-6 (140 ug/l) and within the Bolick site at MW-8 (74 pg/l), and
downgradient of the Bolick site at the nested well pair, shallow well MW-11 (28 ug/l) and
deep well MW-12 (120 ug/l).

The detection of 1,1-DCA was also observed downgradient of the Bolick site in the
surface water monitoring point S-4 (45 ug/l), and the Boone Nissan-Mazda septic field wells,
SFW-2 (18 pg/l) and SFW-3 (11 ug/l).

Elevated concentrations of 1,1-DCA were also observed in the deep well MW-2 (160

pg/l), located in the drainage below the waste disposal area and elevated estimated
concentrations (below CRQL) of 1,1-DCA were observed at the deep well MW-10 (37 J ug/l)

located immediately below the waste disposal area. 1,1-DCA was not detected in the shallow
wells MW-4 and MW-16, located in the northern drainage basin below the landfill.

Lower level concentrations of 1,1-DCA were observed at MW-9 (30 ug/1), located along
the southern saddle above the landfill, and MW-7 (2.9 ug/l), located south of the Bolick site.

Chloroethane

Chloroethane distribution trends, indicated by the analytical results of the third quarter
assessment monitoring event, show that Chloroethane was observed at the highest concentration
in the groundwater in MW-9 (17 ug/l), located adjacent to the Carroll property. The highest
concentration of Chloroethane was observed in the landfill spring capture outfall S-2 (26 ug/l),
collected below the waste disposal area. A concentration of Chloroethane was also observed
at the boundary well MW-7 (28 ug/l), located south of the Bolick site.
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Estimated concentrations of Chloroethane (below the Method CRQL) were observed in
five core monitoring wells located in the west drainage; shallow well MW-3 (8 J ug/l), located
adjacent to deep well MW-17 (5 J pg/l), deep well MW-12 (4 J pg/l), located adjacent to
shallow well MW-11 (not detected), MW-6 (11 J ug/l), located between the landfill and the
Bolick site, and in MW-8 (7 J ug/l), located within the Bolick site.

Estimated concentrations of Chloroethane (below the Method CRQL) were also
observed in the stream located below the Bolick site, S-4 (2 J ug/l); the seep located below the
waste disposal area, S-5 (7 J ug/l); and the leachate sample collected below the waste disposal
area, L-1 (6 J pg/l).

trans-1.3-Dichloropropene

The presence of trans-1,3-Dichloropropene in the groundwater and surface waters at the
site is not supported by the analytical results of the first, second, or third quarter assessment
monitoring events. Previous organic analysis results indicated the presence of trans-1,3-
Dichloropropene in the west drainage adjacent to the landfill. The recent sampling and
analysis, did not confirm the presence of trans-1,3-Dichloropropene.

If upon completion of background data collection and the first annual EPA Appendix
II list sampling event (utilizing LLRA analytical methods), the absence of trans-1,3-
Dichloropropene in the groundwater and surface waters at the site is confirmed, trans-1,3-
Dichloropropene will be removed from the Target Parameter List.

Vinyl Chloride

Vinyl Chloride distribution trends, indicated by the analytical results of the third quarter
assessment monitoring event, are inconclusive since no concentrations of Vinyl Chloride were
observed above the Method CRQL in any monitoring wells or surface water sampling
locations.

The recent analysis results indicate estimated levels of Vinyl Chloride in the west

drainage adjacent to the landfill above the EPA MCL (2 pg/l) and NCS (0.015 pg/l) in MW-6
(20 J pg/) located between the landfill and the Bolick site, MW-8 (6 J pg/l) located within the
Bolick site, and MW-3 (2 J pg/l) located at the property boundary of the Bolick site.
These estimated concentrations of Vinyl Chloride in these three monitoring wells are supported
by the analytical results of the second quarter assessment monitoring event. As a result of the
second background analyses, Vinyl Chloride was estimated at similar concentrations in these
same three monitoring wells.

Vinyl Chloride was detected above the method LOQ at a concentration above the EPA
MCL and NCS in one boundary monitoring well, MW-7 (3.6 ug/l).

The detection of Vinyl Chloride was also observed at an estimated concentration in the
stream located below the Bolick site (2 J ug/l).
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i Non-target Organic Parameters

As previously discussed in Section V.B.ii, four of the five total non-target parameters
were observed in the same monitoring well, MW-7. MW-7 is located south of the Bolick site
adjacent to the waste disposal area. This well is currently denoted a boundary monitoring well.
The recent third sampling event also detected six of the twelve target organic parameters in

MW-7, therefore, this well will be elevated to a core monitoring well for the next sampling
event.

VII. Potable Well Sampling and Analysis Program

The initial domestic and commercial use potable well sampling event was developed
and conducted by Draper Aden Associates on March 5, 1993 at the direction of Watauga
county and approval of State officials to protect public health and welfare. The ongoing
potable water well sampling and analysis program is currently being jointly conducted by the
Appalachian District Health Department (ADHD) and the North Carolina State Laboratory of
Public Health.

The objective of the potable well sampling and analysis program is to investigate and
evaluate the potential influence and associated risks of the landfill on neighboring groundwater
resources. Potable well water samples collected by the ADHD are analyzed for volatile organic
compounds by the State Laboratory utilizing EPA Method 502.2. Potable water well locations
with accompanying sampled well reference number can be found on the Site Map (Figure 1).
A summary of the analytical results of the potable well testing program collected to date are
presented in Appendix IV.

The analytical results of the domestic and commercial use potable water well sampling
and analysis program previously indicated that two (2) of the forty-one (41) sampled potable
wells neighboring the landfill are significantly impacted by volatile organic compounds. These
two (2) significant impacted wells are the Carroll residence (well reference no. 12) and the
Nissan-Mazda Dealership well (well reference no. 4). The analytical results are from testing
conducted in March 1993, and have been included in earlier reports.

At this time the cause or source of all the organics detected in the potable well sampling
program cannot be determined. It should be noted that eight (8) of twenty-one (21) compounds
detected in the Carroll residence potable well have not been detected in the landfill monitoring
well network. The differences in parameter "fingerprints" in groundwater beneath these sites
compared to "fingerprints" for landfill wells indicates potential impacts resulting from activities
in the vicinity of the private well heads and/or components of the well systems.
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Review of the analytical results from all the potable well sampling conducted recently,
performed by the NC Department of Epidemiology, indicate that the sampled well waters are
acceptable for all uses due to either non-detection or low level detection of organic analytes.
The two (2) potable water wells previously identified as significantly impacted have been
replaced by alternative water sources and have not been resampled during the past year.
Individual potable well analytical results obtained recently are discussed below. Discussions
of individual potable well analytical results obtained previously can be found in Section 2.10

of the Assessment Plan (dated Sept. 3, 1993) and Section III of the Activity Report (dated June
29, 1994).

A. November 16, 1994 Sampling Event

Isaacs Residence (well reference no. 39)

The Isaacs residence well was sampled in response to NCDEHNR Solid Waste Section
recommendations to confirm the groundwater quality of receptors along the main tributary
below the Carroll property. The Isaacs residence is located adjacent to the main tributary
within the Rocky Mountain Heights subdivision, downgradient and south of the Carroll
property and Southern Saddle. The water analysis of the Isaacs residence well resulted in no
detected volatile organic compounds.

B. December 7, 1994 Sampling Event

Three potable wells that have previously shown trace and/or low level detections were
resampled on December 7, 1994. The three potable wells resampled included one residence
located in the Rocky Mountain Heights Subdivision, immediately downgradient and strike from
the Carroll residence and Southern Saddle (well reference no. 24), the BREMCO potable well
(well reference no. 5), and one residence located approximately 1,200 feet northeast of the
BREMCO business (well reference no. 15).

Ward Residence (well reference no. 24)

The recent resampling and analysis of the Ward residence potable well detected trace
levels of Trichloroethene and Tetrachloroethene, and unquantifiable levels below 1 ppb of 1,1-
Dichloroethane.

Three previous sampling events conducted on the Ward residence potable well have
detected trace and/or unquantifiable levels below 1 ppb of a total of five (5) chlorinated organic
compounds (Carbon Tetrachloride, 1,1-Dichloroethane, 1,1,1-Trichloroethane, Trichloroethene,
and Tetrachloroethene).

Assessment Monitoring Results Report
Watauga County
August 3, 1995 33




The initial Ward residence sampling event also detected methylene chloride at 3.2 ppb.
the next four consecutive sampling events at the Ward residence resulted in the nondetection
of Methylene Chloride. Methylene Chloride is also a known laboratory contaminant.

The third Ward residence sampling event also detected trace levels of chloroform. The
other four sampling events conducted at the Ward residence have resulted in the nondetection

of chloroform. Chloroform is a common transformation product result from the chlorination
of well systems. 25 w=20 =, = "Brealk down paseds ot

The fourth Ward residence sampling event resulted in no detected volatile organic
compounds.

Blue Ridge Electric Membership Company, BREMCO (well reference no. 5

Six (6) chlorinated volatile organic solvent compounds were detected in the recent
sampling of the BREMCO potable well (1,1-Dichloroethane, 1-1-Dichloroethene, Cis-1,2-
Dichloroethene, 1,1,1,-Trichloroethane, Trichloroethene, and Tetrachloroethene). The only
compound detected at quantifiable levels was 1,1-dichloroethane (1,1-DCA), which was found
at the detection limit of 1 ppb. No EPA Maximum Contaminant Level exists for 1,1-DCA.
The other detected organic compounds were observed at unquantifiable levels below 1 ppb.

The same six (6) chlorinated volatile organic solvent compounds detected as a result of
the recent sampling event have also been detected in previous sampling events conducted on
the BREMCO potable well. Three of these compounds (1,1-Dichloroethane, 1,1,1-
Trichloroethane, and Trichloroethene) have been detected in all four sampling events conducted
to date on the BREMCO potable.

Greer Residence Well (well reference no. 15)

The Greer residence was recently resampled in response to NCDEHNR Solid Waste
Section recommendations to investigate the persistence of compounds detected as a result of
the previous sampling event conducted on the Greer residence potable well on April 6, 1994.

The Greer residence had installed a new pump approximately a week before the
previous sampling event. Low levels of six (6) organic compounds were detected from this
previous sampling event. Four (4) of these previously detected compounds are BTEX
compounds typically associated with petroleum products (Benzene, Toluene, Ethylbenzene, and
p and m-Xylene) and one compound (Styrene) is a component of plastics. These five (5)
compounds (with the exception of the common compound Benzene) have not been detected
in the landfill monitoring network. One common chlorinated organic solvent compound
(Tetrachloroethene) was also detected in the previous sampling of the Greer residence potable
well. The nondetection of these compounds in the initial sampling event, suggested their
presence may be related to the new pump system recently installed at the Greer residence.
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The recent resampling of the Greer residence well also resulted in no detected volatile
organic compounds.

C. January 12, 1995 Sampling Event

Three potable wells were sampled on January 12, 1995. Two of these potable wells
(well reference nos. 40 and 41) were sampled in response to NCDEHNR Solid Waste Section
recommendations to confirm the groundwater quality of receptors along the main tributary
within the Rocky Mountain Heights subdivision below the Carroll property. The other potable
weli (well reference no. 14) was resampled to further investigate trace and/or low level
detections previously detected within the Rocky Mountain Heights subdivision in the area
located immediately downgradient and strike from the Carroll residence and Southern Saddle.

Austin Residence (well reference no. 40)

The water analyses of the Austin residence well, located adjacent to the main Rocky
Mountain Heights subdivision tributary, detected only Chloroform at unquantifiable levels
below 1 ppb. Chloroform has been detected in ten of the forty-one potable wells sampled to
date. The distribution trends of the detected Chloroform do not exhibit predictable patterns,
suggesting these detections of chloroform may be a result of the chlorination of the well
systems.

Norris Residence (well reference no. 41)

The water analysis of the Norris residence well, located adjacent to the main Rocky
Mountain Heights subdivision tributary, resulted in no detected volatile compounds.

Shared Well #2 (well reference no. 14)

Shared well #2 serves four residences. Shared well #2 was originally sampled from the
Cone residence on March 18, 1993. Resampling of shared well #2 was conducted March 30,
1994 from the adjacent Edwards residence. Recent resampling of shared well #2, conducted
on January 12, 1995, was performed on the adjacent Edwards residence.

The initial March 18, 1993 sampling detected only low levels of 1,4-Dichlorobenzene,
which is a compound that has not been detected in the landfill monitoring well network.

The second March 30, 1994 sampling detected trace levels of Chloroform, which again
is a common transformation product resulting from the chlorination of well systems, and also
detected two (2) common chlorinated organic compounds (1,1-Dichloroethene and 1,1,1-
Trichloroethane) at unquantifiable levels below 1 ppb.
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The recent resampling of shared well #2 only detected 1,1-Dichloroethane at
unquantifiable levels below 1 ppb.

VIII. CONCLUSIONS
A. Parameter Distribution

The analytical results obtained from the third quarter assessment background monitoring
event are similar to the results obtained from the first and second quarter background events.
The analytical results continue to indicate that the detection of target parameters in the
Watauga County Landfill monitoring network is primarily confined to those monitoring stations
which like the landfill are located south of the proposed U.S. Route 421 Bypass (Figure 2;
Appendix I).

The relocation of five (5) of the assessment monitoring wells (MW-12, MW-13, MW-
14, MW-15, and MW-18), as originally proposed in the Assessment Plan (DAA, September
3, 1993), was necessary due to the proposed rerouting of U.S. Route 421. The construction
right-of-way for the proposed bypass would have directly impacted the original locations for
these five wells, likely requiring their premature abandonment. Four of these wells were
relocated north of the proposed bypass (MW-13, MW-14, MW-15, and MW-18) and one well
was relocated south of the proposed bypass (MW-12).

The second quarter analytical results indicate no significant detections in the four
monitoring wells relocated north of the proposed bypass, except for the detection of 1,1,1-TCE
in MW-15. Conversely, the recent analytical results reveal five target parameters detected
above the method CRQL in MW-12, relocated south of the proposed bypass. The analytical
results indicate the northern edge of the occurrence of assessment target parameters in the
groundwater exists primarily within the construction right-of-way for the proposed Route 421
bypass.

South of the proposed bypass, the detection of assessment target parameters was
reported only for the saddle between the landfill and the Rocky Mountain Heights Subdivision
and the west and north drainages below the landfill.

In the west drainage, the detection of target parameters above groundwater standards
is observed in both the soil and bedrock aquifer media, extending from the landfill to the
proposed bypass. Additionally, organic analyses performed on the piezometer network on
November 16-18, 1992, indicate the target parameters are confined to the trough of the west
drainage.
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In the north drainage, the detection of target parameters above groundwater standards
is primarily observed in the bedrock aquifer medium. No target parameters were detected
above the EPA MCL in the two monitoring wells accessing the soil aquifer medium in the
north drainage. The levels of the target parameters detected in the two monitoring wells
accessing the bedrock aquifer medium indicate the detected target parameters have
preferentially migrated to deeper fracture zones within the bedrock.

The third quarter analytical results obtained from the leachate sample (L1) indicate the
presence of one organic target parameter, Chloroethane.

B. Target Parameter Summary

The detection of PCE, TCE, and cis-1,2-DCE was primarily reported within the west
drainage and southern saddle.

The detection of 1,1,1-TCA and 1,1-DCE was observed in both the west and the north
drainages as well as the southern saddle, although these parameters were observed at

significantly higher elevated levels in the north drainage, particularly at the deep bedrock well
MW-2.

The detection of 1,1-DCA was observed in more monitoring wells throughout the site
than any other target parameter. 1,1-DCA was observed at the highest concentrations in the
nested well pair located at the property boundary of the Bolick site.

Dichlorodifluoromethane, and Methylene Chloride were both detected at the highest
concentration in MW-9, located along the southern saddle between the landfill and the Rocky
Mountain Heights subdivision.

Benzene was not detected above the method CRQL in any monitoring well or surface
water sampling location. Estimated concentrations (but below the CRQL) of Benzene are
preferentially distributed adjacent to the disposal area.

Trans-1,3-Dichloropropene was not detected above or estimated below the method LOQ
in any second event sampling locations in the monitoring network.

Vinyl Chloride was only estimated (detected below the CRQL) in three monitoring
wells, centrally located in the west drainage and nearest to the waste disposal area.
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Chloroethane was the only organic target parameter to be detected in the leachate
sample. Chloroethane was also observed at the highest concentration in the landfill spring
capture outfall and was additionally detected in the seep located below the waste disposal area
and the stream below the Bolick site. The detection of Chloroethane in groundwater, although
common throughout the core of the site, was not observed at significantly elevated levels or
observed to indicate a defined distribution.

C. Continuing Investigations

As a result of the first and second background sampling event, three areas were
identified as not fully characterized by the existing monitoring network. The results obtained
from the background monitoring event are similar to the first and second event and do not
significantly alter the current assessment of these three areas. As described below, these three
areas will continue to be evaluated during ongoing groundwater investigations.

West Drainage

As detailed in the Assessment Plan Activity Report (DAA, July 29, 1994), the west
drainage adjacent to the landfill trends parallel to the orientation of two lineament sets observed
at the site. Upper reaches of the west drainage trend parallel to mineral layering, lineation, and
foliation in the host bedrock as well as parallel to the general northwest trending contact
between the amphibolite/hornblende gneiss-mica schist and gneiss assemblages and the "mixed
rocks" assemblage (N55°W). Upon reaching an area where the amphibolite/hornblende gneiss
is not stratigraphically overlain by the mica schist and gneiss (inferred from drilling of MW-18
as well as the distribution of residual soil distributions depicted on the Watauga County Soil
Survey), the drainage trends N10°E, parallel to bedrock fracture and joint lineations.

The original proposed locations for MW-13 and MW-18 were at the junction of the
N55°W and N10°E lineament sets. MW-13 and MW-18 were relocated along the N10°E
lineament set to account for the flow direction of the surface water drainage. Trace level
detections observed in the BREMCO potable well (Potable Well Analysis Summary Table,
Appendix IV) indicate the possibility that deeper groundwater flow within the bedrock may
follow the N55°W lineament set. Therefore, the area between the proposed bypass and the
BREMCO potable well is one area that will continue to be evaluated during ongoing
groundwater investigations. [ Vo st weld < 7

North Drainage

The recent analytical results indicate elevated levels above groundwater standards for
the target parameters in the northern drainage below the landfill at the deep bedrock monitoring
well, MW-2. Downgradient of this point, the bedrock aquifer system enters the central
watershed of Rocky Branch and is likely significantly diluted. Groundwater entering the
Rocky Branch watershed from the northern drainage may also be exhibiting lateral
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stratification. Rather than continuing to follow the northern drainage orientation, groundwater
may flow N55°W, parallel to Rocky Branch, before reaching the apex of the watershed.
Therefore, the area between the nested well pair, MW-14 and MW-15, and the Chevrolet
Dealership will continue to be evaluated during ongoing groundwater investigations. The
absence of volatile organic parameters detected at the Chevrolet Dealership’s potable well
suggests that there is no impact at the dealership’s well location.

Southern Saddle

The analytical results obtained from the monitoring well installed along the saddle
between the landfill and the Rocky Mountain Heights Subdivision (MW-9) indicate that the
organic parameters observed in the Carroll residence potable well have also been found in
MW-9. To examine potential flow pathways not currently investigated by the Residential and
Business potable well sampling program (described in the Assessment Plan and Activity Report
and summarized herein in Appendix IV), the area directly downgradient and south of the
Carroll property will be evaluated for additional groundwater investigations. A residential well
does not currently exist immediately downgradient of the Carroll property. To further
investigate the parameter distributions across the saddle from the Carroll property, the area
between the landfill and MW-9 will also be evaluated for additional groundwater
investigations.

D. Closing

Fourth Quarterly Assessment Background Monitoring Event

The fourth quarterly assessment background monitoring event was performed by Draper
Aden Associates in April, 1995. Revisions to the network of core and boundary assessment
wells for the fourth background monitoring event resulted in the upgrading monitoring well
MW-7 to "core" status. As indicated in the Assessment Monitoring schedule (Table 1,
Appendix 1), all core assessment wells, boundary assessment wells, and surface water
monitoring points will be analyzed using CLP analytical methods for the fourth assessment
background monitoring event.

Residential and Business Potable Well Sampling Program t breal daws
"‘*f)c-oéa.)étf

The ongoing potable well sampling program will continue to concentrate on sampling
those few wells that have previously shown trace level detections of organics similar to those
detected in the landfill groundwater monitoring network. Duplicate sampling will indicate
whether the organics detected are a persistent occurrence. The two potable wells with
parameter levels previous detected above the EPA MCL, the Nissan-Mazda dealership well
(well reference no. 4) and the Carroll residence well (well reference no 12), will also be
periodically sampled.

The results of the potable well sampling program will assist ongoing groundwater
investigations within areas not fully characterized by the existing monitoring well network.
Appropriate additional groundwater investigations will be conducted upon consultation and
approval from the NCDEHNR Solid Waste Section.
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STANDARD FIELD PROTOCOL - INITIAL ACTIVITIES

Project Watauga County Landfill Permit #95-02 Date _Z-5-95
Sampling Sequence __ <ce --vey Weather/Temperature_ci¢e notes —c.,. 10,
Samplers Teve Tree Lo tom - - <o d,

Static Water Level measurement equipment _Seifve= 2 (52484 24 Tosirn o\ <o,
procedure

7
P

Well evacuation equlpment T it Dm o

procedure Are ,—1,97- o (e am s (A AT e vore o M
~ i U o

Sample withdrawal equipment Dod'camod Zowd

procedure SO N s '—() BT D A S

Sample filtration equipment None

procedure

Types of sample containers and method of preservation usgd for
required analysis (in order of sequence of f£illing containers)

L \/’JA — 4ov2 semle~ “‘41&’ — Bl arorisroried —~ COM')UC'I/%
2Ly //‘\Ch—@— b nyte a(‘ﬂ Z, - H’\)O‘o grf.(t(\}o_\ A Aq-p(p{ T
0%t ihpA — A0  -iear ,./(,a.(r _ e Wrn«,"’ CT ez

Internal temperature of shipping containers at outset of sampling

Temperature equipment Corrine. _/Lecw.( o~ DA 0L

calibration procedure T

measurement procedure © AAOR T

PH equipment Corring “hecimake oy - PAA—OT _ o
calibration procedure Tl (o L 5 Cer. — /PW et rooce . S A S _,ta_aj
measurement procedure | vegnT o

. . N
Conductivity equipment Cornine, Checemaze 7y (Dhh -0

calibration procedure air Ly (H0&. 74l -
measurement procedure Sosaa g s e s
(] 3 . . . A .‘n- 4 ."4 N ¢
Conductivity calibration measurements/time . 5.6 (1410 o8 o alhrel fain das
Sampler signatures (date/time) Qr 2(J~ 7-5-49C - \Tlos
4 - 7-5-33" - ev
Cmmm— T —
< <
D R
(0-6-45 MW, MWl My 2 ,
10-1-99 Ml AWte, MW 3, 33,81 52 <5, L 54{ MWtT Moy ¢ - —
1 t f I
fo-g-45 M2 AwT, ng,z“"&\fﬁ Mw i3, Mgt
R I LA DU B s N TN I
SHB-10-95  TFu Mudls =



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga Countv Landfill Permit #95-02

Well # _MW-1 date__ %-e-35 time__ ' 245
Condition of well Geor
Reference Point - Top of Well Casing: 37. 59
Total Depth to water = DTW = -5 (in feet)
Total depth of well = TD = 76.65 (in feet)
Water column length = L., = (TD-DTW) = 29.09 (in feet)
Volume of water in well casing = Veigai) = Lee., * 0.653 %gl&/fti.é
Volume of water in filter pack = Ve,

= [ Leyge.,, Not to exceed 37 feet ] * 0.522 gal/ft.

: = ‘q . 3 '\,\2

Unit Well Volume = V, (Gallons) = ( Ve + Vg ) = 44-‘9:"0 -
Minimum Purge Volume (Gallons) = 3 * Vv, = \54~4‘;‘*<
Description of water before purging clzac

Measurements collected during purging:

=
-

}

1491 breaw
'-MJ ) ) .
SOVEN! Time Temperature pH &‘{Conductlvn.tz Pumping Rate Z"&’l
1. 404 9.49° ¢C N59 -2 4.8 5 3 g0 ;2“0'
. 2._(402 A4 1.2%__-ip 64, | s 4% pmm Da-*z
Al 3, _ 1420 R.27¢ 7.20 -4 49.3 5 42 s 7_?-?
Cop £ 4. '423 $.8%c 7.3) -~ A6.05 3 4. )~ 10342...9
MC 5, 143, d.0°C T2 - 4 0.1 =3 2, = |30 0
Total volume of water purged ..... 136 aellor
Description of water after purging clear
Measurements collected after purging:
pH Calibration: Tlo ad [0. 25
Semyied af 1560 hius
Final four (4) replicate measurements of:
Temperature pH nV  conductivity Time_
1. 1.9°%¢ A ~b 108.0 ans 146 2
2. 8.6 °¢c 77,65 - | AG. S m§ (455
3. 3. 47¢C T.o0 \ 397 s (459
4. £5°%¢ 1,01 [ PIBYE] i5p3
Misc. Field Observations
Wi
Sampler signatures (date/time) 9’4’5‘“47(- 1S1p 2-¢,. z'
|2 2R ST AR
v



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # _MW-2 date__2-8-°¢ time__9®3°
Condition of well GQoop

Reference Point - Top of Well Casing:

Total Depth to water = DTW = >-58 (in feet)
Total depth of well = TD = 177.50 (in feet)
Water column length = L4, = (TD-DTW) = o A s I (in feet)
Volume of water in well casing = Veigar.y = Lo, * 0.163 gal/ft.

Volume of water in filter pack = Vg,
[ Le¢e.,, Not to exceed 17.0 ft.] =

28.070 A
v

0.522 gal/ft.

)
Unit Well Volume = V, (Gallons) = ( V. + V; ) = 3¢.39
Minimum Purge Volume (Gallons) = 3 * V, = 11e.7 -OJ
Description of water before purging clens
Measurements collected during purging:
%‘\ ﬁg:q o0%¥S2 Q— A/ G'FM )

Y Dot Time Temperature pH »¥ Conductivity Pumping Rate _ &et -
Jert 9% 1. gess 74°¢ Ve 752 o5 Y4ipm 12K el
° 2.820z T iU/ 305 g 2 0P 40 geis
4 &7 .. 3. Qito S.0° 4 SUL S Y [0 P25 0ls

whd , ) 700¢a !5

o 4,997 6.2 / ) e dIZ0; Pk 00%~

” S--0v22 7.4°C 4 ~ Sdgus 4 GFn 1ZIgeis
Total volume of water purged ..... llejAWm—-
Description of water after purging cleay
Measurements collected after purging:
pH Calibration: e Lodha't calicr o
Final four (4) replicate measurements of:
sampled 4 oq4g o .
—  Temperature ©pH P Conductivity Time

1. fs.5*C e 312 ns 0§37
2. 7.8%¢ el 30 (4.5 093
3. 6. 5°C 308 .3 o4l
4, 2. 6% / e 300 45 7993
Misc. Field Observations
Sampler signatures (date/time) Z”/W Z-3 55 0558
) sek_ _2-5.as 04Se
710
>‘- 3;7



I ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM
\
l . : \',
ect: Watauga County Landfill Permit $95-02 \
I 4 _MW-3 date 2G9S time__ /700
iition of well (roon
l srence Point - Top of Well Casing: , .
311 Depth to water = DTW = (e, 20 (in feet
11 depth of well = TD = 39.60 (_:Ln feet;
I ar column length = L, = (TD-DTW) = 23,40’ (in feet)
Jme of water in well casing = Vegan = Deten * 0.163 gal/ft.
l = ?o? j'#l'
yme of water in filter pack = Vc,gal\ =
= [ L.y, Not to exceed 12.0 ft.] * 0.522 gal/ft
I - 6.2 sal
- Well Volume = V, (Gallons) = ( V. + V¢ ) = 10.07 2l
I imum Purge Volume (Galloms) = 3 x Vv, = To.21 gat
scription of water before purging Sty srells 4 /‘-JA-.//j‘f
Iasurements collected during purging:
Shed Pop 1707
“ime Temperature pH_ L Condt du. ctivity Pumping Rate AL
l. 17t9 7-6°C 2.20 =5 VS 22072 - Z5 ol
1 9.5%¢ 2.00 ‘g 110 (“; /. Ssal foor 2.0 o=l
<122l 4.2% 6-¥ 5 200 45 1.5 gl f g0 o~
.18 g.60¢ L.0¥_ 71 20245 1. gal fon 27.0 6w/
17%2 /0+0 % .62 24 ‘\{/"S "{/j"l [ 3z2.00m/
ral volume of water purged ..... © 36 ok
Iscrlptlon of water after purging LishiVy P
asurements collected after purging:
I calibration: 7100 + [0.2%
nal ff:ur (4) replicate measurements of:
plea 21 | )
Temperature PRH____ Conductivity Time
. [0.4°C L.5Y 195 45 (7240
2. 9.8%¢ b 56 1949 m5 (742
I 3. 9.1’ ¢ L6 192 p% (745
4., 4.9°C 6,57 19Y 9 V7497
'sc. Field Observations 5‘-—7'14 @ 1745
impler signatures (date/time) & / 2-4-50 1350
Ml L-iy-45  \169




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project:

Watauga County Landfill Permit #95-02

Well # MW-4

date  2-7-55S

| \125

time
Condition of well Goo o
Reference Point - Top of Well Casing:
Total Depth to water = DTW = 8.8 (in feet)
Total depth of well = TD = 29.40 (in feet)
Water column length = L., = (TD-DTW) = AN (in feet)
Volume of water in well casing = V.g., = Lee. 0. 153 gal/ft
246 o 0o
J
Volume of water in filter pack = Veigaltn =
= [ Ley..,, Not to exceed T1.0 ft.] * 0.522 gal/ft

= . 744l
Unit Well Volume = V, (Gallons) = ( V. + V; ) = LT =.p
Minimum Purge Volume (Gallons) = 3 *V, = Z7.6 "(‘J.'a :

Description of water before purging

Measurements collected durln% purging:
l,zéo»« rvr-a

{N40 Q
emperature

Iime 9%,77\_ 7 Conductivity Pumping Rate gafl=-
1._04 b3 1Bily 405 [.75 xpn 2.5
2._1147 .67 F A\ 5"!,1%5 ENEL YT \2
LA 3, 1761 7.4 € e C1.E ¢ TS e 20
v — - - [ 30
4. (155 /, - - ; R
Total volume of water purged ..... S sad, oo
I Description of water after purging <o aC
Measurements collected after purging:
l pH Calibration:
Final four (4) replicate measurements of:
%r .:4 ; N
| Temperature pH Conductivity Time
1. N / VL~ 757
2. z 7 Sl S
' 3. =7 / SV e go!
4. e / YRS 122
l Misc. Field Observations
Sampler signatures (date/time) %3" )
e Rz



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MwW-5 date 2-1-25 time Loz

Condition of well é” >

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 55.%9 (in feet)
Total depth of well = TD = 73.00 (in feet)
Water column length = L., , = (TD-DTW) = 22.01 (in feet)
Volume of water in well casing = Viga, = Lege, * 0.163 gaéla{gft.

= -

Volume of water in filter pack = V..,
= [ Lege.,, Not to exceed 12.0 ft.] * 0.624 gal/ft.

Unit Well Volume = V., (Gallons) = ( V., + V, ) = 3.3 7%0«»—;
Minimum Purge Volume (Gallons) = 3+ Vv, = (l 4(;0:3&52% ,
} bV is '
Description of water before purging ¢ lear
Measurements collected during purging: o
‘} gl oty oo ?dvan
Time Temperature Conductivity PumpiTRr—Rerte Jeres
1._11»¢ 7.9°¢ =N 428 . 5 4 [ P
2. L4 T.2°¢C W/ . Y 4% s 2 352
3,187 =.0°C L 423 ., 5 24 63'& N
4. 1299 7.1°% S~ 24 u s 36 25&-
YAk Te2?C < 416 M $ 40 7-7-<g & R SH Shd? €
Total volume of water purged ..... - \L“}-Uo- (2-2-a5 2o
Description of water after purging ales o

Measurements collected after purging:

PH Calibration:

Fingl four (4) replicate measurements of:
Sompc Tk 04f

Temperature H Conductivity Time
1. 21°¢ 44 .4 1043 1-8-45
2. 7.4%¢c / ELPY 1048 2-8-A4¢
3. Tlpte / 4% _n§ 5 §3 2-¢- 45
4. 2. 4% / 417 &5 0§Fg N -y
Misc. Field Observations : -
Sampler signatures (date/time) A u-é‘: RV IS
I (O M s e— g
/e
= b



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Tandfill Permit #95-02

Well # Mw-6 date_ 1-G-15 time_ 'S 3§

Condition of well Goon

Reference Point - Top of Well Casing:

' /
Total Depth to water = DTW = 9285 (in feet)
Total depth of well = TD = 58-0(3 (in feet)
Water column length = Letgey = (TD-DTW) = IS5 (in feet)
Volume of water in well casing = Viga., = Lege, * 0.163 gZalq/ft. /
= - 7 A

Volume of water in filter pack = Vega, =
= [ Lo, Not to exceed 12.0 ft.] * 0.624 gal/ft.

= 7. %8 Cu)
-
Unit Well Volume = V, (Gallons) = ( V. + Vg ) = 9 ca
Minimum Purge Volume (Gallons) = 3 *xV, = 29 N 750:
Description of water before purging Aenc
Measurements collected during purging:
Pv.rg'-b ISSD .

Time Temperature pH .L"_anductivity Pumping Rate . Gwl
1..15%; g.r°c GO0 47V ¥ s D Sal fram .0 &~
2. (%00 7.7°C G40 %4 YYS o 5 L,.;, 2.5 G/
3..1004 29°% 6.25 49 4$0 5 F5ailmin 3.570 161%
4./01 9.90¢ 6.32 42 Y24, 5 F i fain Sl et 6.P4a
627 j.0°C G- 31 43 423a5 Sonlfnin 2.0 0m!

Total volume of water purged ..... 299 sus
Description of water after purging fenr
Measurements collected after purging:
pPH Calibration: 7.0+ (028
Final four (4) replicate measurements of:
; { )
W gemperature pH Conductivity Time

1. 7.1°C _ .28 419 a5 1634

2. f.a'c (29 415 s (¢ 3y

3. 9.5% {32 4245 ¢ 3

4. ___pz% o 23 42308 ‘4 38

Misc. Field Observations

Sampler signatures (date/time) //G//M Z-¢-95 o4y
AL ot )-S5  [p40

/ ” ( iy
= X

-




_

= e

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: watauaga County Landfill Permit #95-02

Well # Mw-7 date 2-7-15S time 126
Condition of well Gooy

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 45.88 (in feet)
Total depth of well = TD = S0-00 51.25 (in feet)
Water column length = L., , = (TD-DTW) = (=07 (in feet)
Volume of water in well casing = Vewar.y = Legge., * 0-=153 g‘aalq/ft. "

Volume of water in filter pack = Ve, =
= [ L.g.,, Not to exceed 12.0 ft.] * 0.624 gal/ft.

Unit Well Volume = V, (Gallons) = ( V, + V. ) z (': :’ng,,
Minimum Purge Volume (Gallons) = 3 *V, = 38 2. )

4\2_“65, ,5/1
Description of water before purging Cleav

Measurements collected during purging:

Time Temperature pH . Conductivity Pumping Rate

1. 1242 2.1°C A 2366 /5 2 0—;55

2.1245 30°C v N %8 s 2 N

3. 1248 2, "¢ 7 X 421 5 g 2.0

4, 172 %0 3, e < AP | o z.5 araﬂ :

dry 4 L St 8.7 _ 23R

Total volume of water purged ..... aalt SR S
Description of water after purging il

Measurements collected after purging:

PH Calibration: <

Final four (4) replicate measurements of:

sempled of (010

v Iemperature pH AN ¢ Conducti\ it Time
1. Z Z o A\ %
2. / / : \J o ) e
3 . / / \cdl>7 E KU : / /
4. / 7 bli A s % /
Misc. Fiéld Observations n}l 4
Sampler signatures (date/time) 9’41 <57€(4 1-f-af l'ere
V=] [ z-515— oz

rs



1o ¥
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o5
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # _ MwW-8 date__ 2-&-7% time__ \\4c
Condition of well Geoov

Reference Point - Top of Well Casing: ,

Total Depth to water = DTW = 1541 (in feet)
Total depth of well = TD = 67.00 (in feet)
Water column length = L., = (TD-DTW) = _5( 53’ (in feet)
Volume of water in well casing = Vega., = Lc(ft,,__- * 08:1.23‘ gal!ft.

v
Volume of water in filter pack = Veigal) =
= [ Leye.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= [ 2l ag e
7
Unit Well Volume = V, (Gallons) = ( V., + V, ) = 4.7 Eaiﬂm
Minimum Purge Volume (Gallons) = 3 *x VvV, = A4 0 *UAU T
- Description of water before purging clear

Measurements collected during purging:

Time Temperature pH W Conductivity Pumping Rate ZJAL
1..1213 9.0°¢. 7.28 -~ (56 S -5 agnn z?;-s 5k
2. 149 14°¢c 117 -6 FESPE] -Fp L s ~ 4.0 54

“ 3. 1225 46°¢ 1.09 -3 661 .5 - 50% g -‘t?.oafa_
."64- AN -~ , ) v dr‘ ] F o0 O
T )MHQ‘, TET= ReTvV3 (lzlw

Total volume of water purged ..... = ”J-O: e

Description of water after purging < ear

Measurements collected after purging:

pH Calibration: 1) grd 10285 2 0°C (4;,,.?,6/ boZer )

Final four (4) replicate measurements of:

Sompiecs T (555 1-1-qsg '

Temperature pH < , Conductivity Time

1. 8.5°2 s 58T w5 (03] 195

2. 9.4 &% a0 619 05 1034 2-7-_5

3. 1,52 s L6? uns EA 285

4. A67¢ AP pL4 5 Els) 9-1-8§

Misc. Field Observations

Sampler signatures (date/time) Al b 2995 [1oo
S S R R )
b ¥
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is ot
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well #  MW-9 date__ 2-23-S% time_ )28

Condition of well Geoon

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 59. S (in feet)
Total depth of well = TD = 86.40 (in feet)
Water column length = L., , = (TD-DTW) = 26.%¢ (in feet)
Volume of water in well casing = Veigary = Lege, * 0.163 gal/ft.

= 4 3‘!3;./

Volume of water in filter pack = Vi, =
= [ Lo, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= b.z@’&o\q
Unit Well Volume = V, (Gallons) = ( Ve #+ Ve ) = (9. 6% ol
Minimum Purge Volume (Gallons) = 3 *V, = 3092 gal
Description of water before purging cllnr

Measurements collected during purging:

Shried Cucgi~ of 1928

Time Temperature 4, Conductivity Pumping Rate ——Vek
1./4% A= % 487 o5 [ Pr 3 34t
2.(437 0.9°¢ S 450 ps L /8 gl
3. 14494 7.9'c /. 4 50 45 / A /7 541
4. /451 7,7°¢ —/ 296 45 [ otM Z4sal

9 / 7 Aoy 2yl

Total volume of water purged ..... o= 773 gals
Description of water after purging gens—

Measurements collected after purging:

PH Calibration: . I"‘QMNQ'C-J{E;-&G‘N;

Final four (4) replicate measurements of:

Temperature H - Conductivity Time
1. ovoc = 3775 /5o
2. 7.4 o Hot us 1512
3. (0.5°C U/ O\ 3RS 45 (§1t5~
4. 13,1 °¢ i 38 S s /517

Misc. Field Observations

Sampler signatures (date/time) QM 2:%.5 [5Zs
S 1) 6 2-¥-45 f3o

A

s




= (_,.:;_Q a A
Unit Well Volume = V, (Gallons) = ( V. + V. ) = b ”4'7‘2ﬁ
Minimum Purge Volume (Gallons) = 3%V, = Aavix.zbz
Description of water before purging clear "<4V573 Sd
Measurements collected during purging:
3o e v -~ - RL e
pwju Time Temperature pH MY Conductivity Pumping Rate a
0 1.1302 g.3°¢ 24% -73 158, 3 <5 »7‘552.. i.sq}
2.1313 3.L”% e 2.2 —G6l (62.. 45 -8 G Y and
\,\f, Yes 3. 13256 9.37 ¢ 2,04 =54 lbo.7 . < .5‘95,.. dr o 5,55
’\’ "#’(J‘\“/&° 350 3.4 ¢ ‘IG’Z ,4} ’6’11 uf . 5.}'“‘ e"p: - IO-O(
VJ'X‘L;' X [~ 4
et Total volume of water purged ..... S sl fone
h Description of water after purging c 2
Measurements collected after purging:
pH Calibration: 10 0md 18028 5 5T
Final fqur (4) replicate measurements of:
Soms 24221005 ga. L=1-A8 o _
Temperature H ~ﬁ% s Conductivity Time
1. c.8°C B 950 . 2 DAL  -T-7%
2. £.b°C et \d9 (1.0 .5 Q451 i-s
3. r.6°C N TR X 093 7-7-35
4. ~y'c AV 095L -7-3F
Misc. Field Observations N
Sampler signatures (date/time) 3 el Al haiil. L
A e
— h o

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # __ _MW-10 date__2-6~45 time_l24 |
Condition of well Boo:

Reference Point - Top of Well Casing: ,

Total Depth to water = DTW = 7.7% (in feet)
Total depth of well = TD = 70.03 (in feet)
Water column length = L., ., = (TD-DTW) = _2z.30 (in feet)
Volume of water in well casing = Veigaiy = Lggge, * 0.163 gal/ft.

Volume of water in filter pack = Vi, =
= [ L.g,, Not to exceed 12.0 ft.]

= (D.(S’ ;‘_,;)
4

* 0.522 gal/ft.




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-11 date _2-7-125 time_ O225%

Condition of well Soo5

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 1%.22 (in feet)
Total depth of well = TD = 25.80 (in feet)
Water column length = L., = (TD-DTW) = 2 <3 (in feet)
Volume of water in well casing = Vigai., = Leqge, * 0.163 gal{jt.

= 7..065 a ,

v
Volume of water in filter pack = Viga,, =
= [ L.¢.,, Not to exceed 12.0 ft.] * 1.045 gal/ft.

= 2.4
Unit Well Volume = V, (Gallons) = ( Ve + Ve ) = ,4‘53
Minimum Purge Volume (Gallons) = 3 *V, = 271 Z’“aw
Description of water before purging clear

Desan Sura e aAf

Time Temperature pH Condu‘i‘:—_’____¥—3-aLg ivity Pumpin

alg%;surements c;ollec%?cgi c’iirlng purging:

1

I +G'SM;"N §. / — \
,‘rl)r "‘ 4. / N

l iwrn:va/ /—
Total volume of water purged ..... ;“jni]j‘)-
Description of water after purging cich o

l Measurements collected after purging: /

’ 1 t AN i

pPH Calibration: “Tod—and ?H 2Tl e coiibiete

Final four (4) replicate measurements of:
Shmyres a4 542G

EYature pH Conductivit Time

1.

2.

3.

4. \\

PR o .
Misc. Field Observations
N ' L " .

Sampler signatures (date/time) SN e 2i1-35 ofto

Uo7/ LA T B 552D
i i




Y

V150 Seepa (Jra ot 2-5‘3(»..
Time Temérature H

@ mimtzge 2. 1797

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County lLandfill Permit #95-02

Well # _ MwW-12 date_ 2-6-95 time_l730
Condition of well .G"’D
Reference Point - Top of Well Casing:
Total Depth to water = DTW ’ = 0.6l (in feet)
Total depth of well = TD = 72.75 (in feet)
Water column length = L., = (TD-DTW) = _G2.14 (in feet)
Volume of water in well casing = Veigar.) = Lieqge, * 0.163 gal/ft.

= {0, 13y Q‘_Q

U

Volume of water in filter pack = Veigai) =
= [ Lege.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= (2o .l
%
Unit Well Volume = V, (Gallons) = ( V, + Vg ) = (6.39
Minimum Purge Volume (Gallons) = 3V, = 4-60.12‘_2
Description of water before purging Aeon

Measurements collected during purging:

-
€

Conductivity

Pumping Rate

.3&1
.o

1. 'l g.27¢ W34S 2.5 o~
3.9 WIS 2. 5%~ 19.0
3. fos ?.1°% (89 | S 2.5 P 33.0
4. (00 f.27C // OF2rS v5%n 49.0
Total volume of water purged ..... t %o <o
Description of water after purging leas

Measurements collected after purging:

PH Calibration:

Final four (4) replicate measurements of:
S.'MV‘Q-.Q & §a2o .
Temperature Conductivity Tim
1. -4’c (£ -4 ¢ (&l
2. g.Lo0C Z (£0-6 44 ¢ ig1o
3. £.6°¢ ) .04 ( {41
4. £.5°% / (YO;&’A,J( (77
Misc. Field Observations ,
/;
Sampler signatures (date/time) %‘f(ié’é/ 7"'?'7; (€30
YO A" z-%-S7 1580
=T



(535 Le1an pw;j

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02
Well # MW-13 date 2-8-49 time__ [ Loo
Condition of well Qovy
Reference Point - Top of Well Casing:
Total Depth to water = DTW = %.%9 (in feet)
Total depth of well = TD = 31.65 (in feet)
Water column length = L., = (TD-DTW) = 2.2 (in feet)
Volume of water in well casing = V.ga., = Lege., * 0.163 gal/ft.

. = 2034-Q.

Volume of water in filter pack = Vg, =
= [ Lege.,, Not to exceed 12.0 ft.]

Unit Well Volume = V,
Minimum Purge Volume

Description of water before purging

(Gallons) =

{(Gallons

* 1.045 gal/ft.

= (2. 54\,0
(V. + Vg ) = HSL“' <
) = 3 %V, = 43 L .0 .
0
shaldinn. <ila
7 U ]

Measurements collected durlng purging:

@4. 0.5 gbm

1me em erature

Conductivit

Pumping Rate

?sgl' ona
4
(2—.-0 Cuell d

1. Qc. !E? 9.5 4 S 05 4p=
2. IQ4Q 3c N 2:-5afrm 2o
3._th5% 1.0% 3.4.,§ 0.5 - 0. 75apm
€4, 0L 2.0°¢ 200 45 0.5 =075 Fum
Total volume of water purged ..... A0 call
Description of water after purging qt%ﬂa/sﬂ*7

Measurements collected after purging:

pPH Calibration:

Final four (4) replicate measurements of:

Sompied
Temperature pH 4 Conductivit Time
1. 219 55,5 4 ¢ 1117
2. PlvC / LY (714
3. A6'¢C -/ Za,o,gf’ 1717
4. q.47¢ / O Im g 120
Misc. Field Observations A
/
Sampler signatures (date/time) /71L <A/"1%-45 17
P A A 2-8-S¢  i2%0

R



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga Countvy Landfill Permit #95-02

Well # _ MW-14 date__ 2-2-95 time__D®4S
Condition of well Goep
Reference Point - Top of Well Casing: 1. 53 '
Total Depth to water = DTW = : (}n feet)
Total depth of well = TD = 71.00 {in feet)
Water column length = L., , = (TD-DTW) = _ b6 2.43 (in feet)
Volume of water in well casing = Vegary) = Leeey * 0.163 gal/ft.
= 10.35 00
U
Volume of water in filter pack = Va1, = . 7 /¢
= [ L., Not to exceed 12.0 ft.] i 1.5 Eg;’::m -/ ’t..‘
J
Unit Well Volume = V, (Gallons) = ( Ve + Ve ) = 24.'5 ‘\”(
Minimum Purge Volume (Gallons) = 3 *xV, = C’)”"‘;%J

Description of water before purging cltav

Measurements collected during purging:

T

0900 ¢ 5am pvrgies ak 3.0 9pm _
jﬁé‘}ﬁm@iﬁ g N Conductivity Pumping Rate @92‘
1.090L 1.6 L/ l;_:){ »ti ;%M g 24-00
] 2.09: 0.5 °C X/ &V S 4 - o ‘
4{\}!’(&7 3.0415 6:3°C 7 8libus 2 Spm “sz
- 4.0922 °C /X AYEIPY 3w - bl
§. 0427 Ve 82.6 45 u 3B~ --27
Total volume of water purged ..... T £ o
Description of water after purging cleay ‘
Measurements collected after purging:
pH Calibration: :
0445 Camglfé
ina our (4) replicate measurements of:
Temperature H C_:grLdu%Lvig Time
1. _bAt 14.2 45 riaas
2. Lire /. JLoys oA b6
3. 1.6°¢ / Jr.d 5 o259
4. Ll / FL.5 48 o4a4 |
Misc. Field Observations ]
) . -4-45 0Q5e
Sampler signatures (date/time) __ A/ 1“‘1’ Z :
U /(L =2-5-5c 2%
>—-—



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga Countv Landfill Permit #95-02 B —
o2 5

Well # _ MW-15 date__ 2H40-45 time__ 33-

Condition of well Koobn

Reference Point - Top of Well Casing:

Total Depth to water = DTW = \[. 55 (in feet)
Total depth of well = TD = 178.00 (in feet)
Water column length = L.y, = (TD-DTW) = _lA45 — (in feet)
Volume of water in well casing = Veigal.) = Lege.y * 0._2.}?:13gal/ft.
)

Volume of water in filter pack = Vegaiy =

= [ Leyge.,, Not to exceed 13.0 ft.] *1.522 gal/ft.
Unit Well Volume = V, (Gallons) = ( V. + V, ) = 4(’"”“2«’4
Minimum Purge Volume (Gallons) = 3 *xV, = ‘4’0-%451'
Description of water before purging cleay

Measurements collected during purging:
(0) braonr aur i~y o L5 gpe-
'Il;x_.'me

Temperature Conductivity Pumping Rate #&_
l.ﬁ q,?«" 154,5 /'L§ "75 - 0 3,50
(5 2. 1048 4.7° ¢ !, 5 S !.89‘8,;-—« 1f -
'*.“,Jej 3._(95 4.5%¢ 1523 xS 1,00 % pmn Y Ay a
me 4. 2\ 4 52 (67,2 .5 O.Ci;fL > S 3
Qi d 240
Total volume of water purged ..... -+ 36‘7%—\; 4 'UQ e
Description of water after purging Z2ac

Measurements collected after purging:

pH Calibration: -

Final four (4) replicate measurements of:

1150 sampield c
II"'gmgerat:ure ‘pH Conductivity T me——..Time
1. a7 / HoL lre & 1|23
2’ .1 ,v,:,c/ / IQ(.“..,S vy ‘o
3. A9 2 8 s R
4. 2.3°¢ bl v, -

Misc. Field Observations

Sampler signatures (date/time) e Al 2-0-95 1o
I, 280 |29

~
9
§



ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-16 date __2-4-4S time_ 2455
Condition of well Goco

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 4.6 (in feet)
Total depth of well = TD = 26.80 (in feet)
Water column length = L., , = (TD-DTW) = _22.04 (in feet)
Volume of water in well casing = Veigal.y = Legey * 0.163 gal/ft.

= 2.52%
Volume of water in filter pack = Vega,, =
= [ Lege.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= L.26e_y
v
Unit Well volume = V, (Gallons) = ( V. + V, ) = .23 -4
Minimum Purge Volume (Gallons) = 3 vV, = 29 .3Va. 0
7]
Description of water before purging ¢ lear

Measurements collected during purging:

fozo ‘;asoupurb“-m o 25pm

/)
t e
[\'ad

Time I‘émgerature H Conductivity Pumping Rate %’ .
1. 1027 N 2 4.0

5.b% | &Z ¢S5
2. _Jog T 1ec 7\ (A2, Zu 3 2% 2.2
3._1e% .89 C A 21V 45 1.9% son~ 22.0
4._1023 1.7 73 206+ 5 175 apee %0.0
Total volume of water purged ..... + %0 «Zwaﬂa;_._.
Description of water after purging cleay

Measurements collected after purging:

. . N—’/_\

PH Calibration:
led at (0§,

Final four (4) replicate measurements. of:

Temperature Conductivity Time

1. 1.2°¢ RH_74 YL (5%_-,7\
2. 1.1% / 2le 0,5 1044
3. . 6% 7 715 5 104G
4. 1.7%c / 21Hm 5 {044

Misc. Field Observations

Sampler signatures (date/time) }gl'\ H/LA 2-9-95 noo
¢ WS ] (L4 2-5-Se rne

b ¥



05 be (’JJV ¢,
&iﬁé Temperature

+1)

e

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County lLandfill Permit #95-02

Well # _ MW-17 date_ 2-7-1%5 time_lgss
Condition of well Goon
Reference Point - Top of Well Casing: > ]
Total Depth to water = DTW = m.0> (in feet)
Total depth of well = TD = 94 .54 (in feet)
Water column length = L,,., = (TD-DTW) = __77.49 (in feet)
Volume of water in well casing = Vegai.; = Le(ee., * 0-163‘§§;/ft-

= A

Volume of water in filter pack = Vgga,, =
= [ Lege.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= , LLo
Unit Well Volume = V, (Gallons) = ( Ve + Vg ) = ;z'fq
Minimum Purge Volume (Gallons) = 3 *Vv, = L L
Description of water before purging clear

Measurements collected during purging:

Conductivity Pumping Rate iﬂ%&=’

1. 1009 1 350 <45 |apm
2.1Lt5 7.1°C B 463 4§ | &g ie
TS T - L —?’A 21.:- wall
4. /38 1.5°C LA w5 DAy . .
~ 5. lo4¥ 1.1%¢ 26D L3 30 ;ngi
Total volume of water purged ..... 23 2adl ’
Description of water after purging Civa

Measurements collected after purging:

pPH Calibration: -

Final four (4) replicate measurements of:

Somoled € (110 » . .
Temperature H Conductivity Time
1. 1.L7¢ 35 o) 106
2. 0,4°c 7 118 5 \708
3. 3 ic 7 S04ms 1o
4. 7o¢ / ' i A
/
Misc. Field Observations -
; : N =145 T le
Sampler signatures (date/time) %Wﬂ" Eh / =

V SZy({ L 2-2.55 1720




Y

ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga Countv Landfill Permit #95-02

Well # MW-18 date_ 2-9-95 time___ \\\ -
Condition of well G

Reference Point - Top of Well Casing: P

Total Depth to water = DTW = (.58 (in feet)
Total depth of well = TD = 73.20 (in feet)
Water column length = L., = (TD-DTW) = __ 5561 (in feet)
Volume of water in well casing = Vigai., = Le¢se., * 0.163 gal/ft.

- q.07 .

Volume of water in filter pack = Vi, =

= [ Lege.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= 6. lb o, 0
7
Unit Well Volume = V, (Gallons) = ( V. + Ve ) = 1S.%% 8t
Minimum Purge Volume (Gallons) = 3 * vV, = ) 2,.1
Description of water before purging clzer
Measurements collected during purging:
{24 ",‘a‘jm- Purgas &1 24 4a . _
Timé “Temperature pH -\ C_qtg_l_cm:sz Pumping Rate
1._(3% 7.4°C (4 04.9 m Lan ;00
£10 2.14 Q.o°C 0L.0 f 2 % Po l}p-o
S 3. T4 B2 i 44l s 2% o ‘
- 4.151 .99 /g3 4.5 ¢ 250 46.0
7 .
Total volume of water purged ..... + 49 U‘MQJ’W—
Description of water after purging (l¢ac
Measurements collected after purging:
PH Calibration:
Final four (4) replicate measurements of:
S S o )
“f ITemperature H Condyctivity Ti
1. 1.2 90.8 us | 20\
2. 8.5°C A0 Tm's 203
3. g.5°C 44, by s 1205
4. ?.4’6- ( qyth} \ 297
Misc. Field Observations
Sampler signatures (date/time) APy L -G-6T 197
) (<A 2.9.a8 1272

X



STANDARD FIELD PROTOCOL - FINAL ACTIVITIES

Project:Watauga Countvy Landfil]l Permit #95-02 Date: 7-16-45

Internal temperature of shipping containers at comp

letion of sampling:
<4L0C, <l

Sample destination  Z< i .= f’rM.uf‘Ja.._. - 1 =“ivak - C‘ré%——_.

Method of transportation Frto.d Ttiaamn — To "o 0 N oo
— L S&-NI“C' V(h ——

Sampler signatures (date/time) éﬁ#»#x()oé¥— 2-to- ?5— ,0013’

V///Uyﬂ' 2. =le-SC 204

P U
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APPENDIX III

Previous Landfill Groundwater Organic Analysis
Summary Table and Data Evaluation
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Data Evaiuation

The organic compounds detected in the groundwater at Watauga County Landfill are
primarily dense Chlorinated solvents, The soivents have little affinity for soijs and are seidom
a problem in surface water because of their volatility. (EPA/600/8-83/019. May 1983). Metais
concentrations detected in the groundwater are generaily low or are below the analytical
method detection limit, aithough severai metals, Cadmium and Iron in particuiar. have been

observed at levels above those established by the EPA MCL and the Secondary MCL,
respectively.

Metal concentrations observed during the Assessment monitoring program wiil be
evaluated to determine if groundwater resources are being adversely impacted by sources not
directly refated to the aquifer medium. The Groundwater and Surface Water Monitoring
Program (SAP - Appendix [) included as an attachment to the Watauga County Assessment
Plan describes the merai analysis to be conducted as part of the Assessment Plan. Cadmium.
[ron. Barium. and Mercury wiil comprise the initial metal targer analyte list for the first year
of Assessment monitoring. Subsequent to complete annuai Appendix II anaiyses conducted

on the ‘core’ assessment monitoring weil network, appropriate revisions to the target anaiyte
list will be made.

The Groundwater and Surface Water Monitoring Program, Appendix [ of the
Assessment Plan, also describes the organic analysis to be conducted as part of the Assessment
Plan. The following twelve "primary detected organic compounds” will initiaily be included
in the target analyte list for the first year of Assessment monitoring. Analytical resuits of
additional organic analytes provided by the necessary methods will also be provided.
Subsequent to the compiete annuai Appendix II analyses conducted on the 'core’ assessment
monitoring weil network, appropriate revisions to the target analyte list wiil be made.

A descriptive summary of constituents detected as a resuit of prior sampling and
analysis is contained in the Evaiuation of Existing Data contained in Section II of the
Assessment Plan. Tables presenting data summaries of landfill weil greundwater.- potablé weil
water, stream. and leachate analyses are aiso contained within Section II of the Assessment

Plan. The following data evaluation explores in greater detail the organic constituents detected
at the site.



Primarv Detected Organic Compounds
=g JJrgamic (ompounds

The organic compounds detected ar signiﬁ}:ant levels in three (3) previously existing
downgradient groundwater monitoring weils (i.e. MW-2, MW-3, and MW.-6), listed by order
of decreasing occurrence and concentration are:

%
Highest NCS/MCL Locarion of
concentration (ppb, ug/L) highest

reported (ppb) concentration

Parameters detected ar significant levels in
virtually all downgradient monutoring wells

1,1.1-Trichloroethane ( LLLI-TCA) 1646 2007200

1,1-Dichloroethene. 232 77 MWw.2
1.1-Dichloroethviene (1,1-DCE) '
I.1-Dichlorethane (1.1-DCA) 250 700 (proposedV/-— MWw.3
cis-1.2-Dichioroethene. 225 70/70 MWwW-6

cis-1.2-Dichloroethviene (cis-i .2-DCE)

Tetrachioroethene. tetrachloroetiviene, 39 0.7/5 MW-3 “
perchloroethviene (PCE)

Trichloroethene, trichloroetiviene (TCE)

2.8/5

All of the constituents listed above were detected above associated EPA Maxnnum
Contaminant Leveis (MCL) and the North Carofina Groundwater Quality Standards (NCS) in
one or more site groundwater monitoring wells (except for 1,1-DCA which does not have an
established MCL or NCS).

All of the compounds listed above were also detected in three (3) of the potable water
weils neighboring the site (i.e.: Nissan-Mazda. BREMCO and Carroil residence wells). PCE
and TCE were detected above associated MCLs and NCSs in the Nissan-Mazda and Carroil
residence weils. In the BREMCO potable weil, all (6) compounds were observed -only at
unquantifiable leveis below | ppb or at the detection limit of 1 ppb (1,1-DCE).

Five (5) of these compounds (i.e. 1,1,1-TCA, 1,1-DCE, 1,1-DCA, PCE, and TFE) were
additionally detected at lower concentrations in five (5) other potable water wells neighboring
the site (i.e.: Bolick renti, Greer, Shared Well #2, Ward, and Simko residences). All five (5)
of these compounds were not detected in each potable water well and were mostly detected
close to the method detection fimit for each compound. The presence or source of these trace
level compounds in these five (5) potable water wells can not be confirmed at this time.

A summary of the landfill groundwater analysis resuits for organic compounds listed
above can be found on page 1 of the artached detected organic constituent summary table.
Page | of the summary table presents all the groundwater analysis resuits for these six
chlorinated volatile organics coilected to date for the Watauga County Landfill monitoring
wells, MW-1, MW-2, MW-3, MW-4, and MW-6. A summary of residentiai and business
potable well anaiysis resuits can be found on Table 2.

b ¥



The organic compounds detected at significant ievels primarii
downgradient groundwater monito

MW-6), listed by order of decreas

Y in previously existing
ring points located along the Bolick site (i.e.. MW-3 and
ing occurrence and concentration are: '

e e
Paramerers detected ar Highest NCS/MCL L.ocan'on of
significant levels primarijy in concentrations | (ppb; ug/L) | highest
downgradient monitoring points | reported (ppb) concentration
locared along the Bolici Site
Methyiene Chloride, 23 5/5 MWw.-3 I
dichloromethane (DCM)
Dichlorodifluoromethane 21 0.19/-— MwW3
Vinyl Chloride 18 0.015/2 MW.6
Benzene 6 l 1/5 MW-6
Trans-1.3-Dichioropropene | 9 | 701100 MW-3
Chloroethane '

Methyiene Chloride and Vinyi Chloride were detected abov.e associated MCLs and
NCSs in both groundwater weils, MW-3 and MW-6. Methyiene chloride was found just below

the MCL at MW-2. It was found recently at the Carroil’s residence at 138.2 ppb, well above
the MCL of 5 ppb.

Dichlorodiﬂuoromethane was also &etected above the NCS in both MW-3 and MW-6
but does not have an established MCL.

Benzene was also detected above the MCL and NCS in MW-6 but only above the NCS
in MW-3. |

Trans-1,3-Dichloropropene was detected twice in MW-3 and MW-6, aithough weil
below the established NCS and MCL.

Chloroethane, aithough analyzed in four (4) sampling events, was only.detected in MW-
3 and MW-6 on one (1) event and additionaily detected in MW-2 on a different sampiing
event. Chloroethane does not have an established MCL or NCS.



-Methyiene Chloride was detected in the Carroil residence weil water in two out of three
sampling events and Vinyl Chloride was detected in the Carroil residence weij water in only
one out of three sampling events. Although detected on different sampling events the two

Methyiene Chloride and Vinyl Chloride detected in the Carroil residence welil were above the
established NCS and MCL for Methylene Chloride, and above and approaching, respectvely,
the established NCS and MCL for Vinyi Chloride. Methylene Chloride was detected at 138.2

pPpb in the June 23, 1993 sampiing of the Carroil residence weil water. weil above the MCL
of 5 ppb.

Methyiene Chloride has aiso been detected at various leveis in three (3) other domestic
wells within the Rocky Mountain Heights Subdivision. Methylene Chloride was possibly
detected in the Perry residence well water although the anaiytical resuit was an estimated resuit
denoted by the analyticai lab oniy as <0.06. Methylene Chloride was detected ar significant
levels in the initiai sampiing of two other residential wells (Shared weil # | and the Ward
weil). Resampiing of the Perry residence weil. the Shared Well #1 and the Ward residence

well resuited in the absence {(non-detection) of Methylene Chloride. suggesting a laboratory
contaminant source.

Dichiorodifluoromethane wasg detected above the established NCS in three of the potable
water wells neighboring the site (i.e.: Nissan-Mazda, Carroil, and Perry residences). Again,
Dichlorodifluoromethane does not have an associated MCL..

Benzene was detected above the established NCS on all three sampling events of the

Carroll residence weil but below the established MCL. Benzene was not detected in any other
potable water welil neighboring the site.

Trans-1,3 -Dichloropropene was not detected in ahy of the sampied potable water welis
neighboring the site.

Chloroethane was detected in the Carroil residence weil water at concsntraﬁon_s greater
than twenty (20) times the concentrations observed in any of the groundwater monitoring weils

In summary, parameters detected iq the landfill weils and also detected in potable weiis

above applicable MCLs are Methylene Chloride (Carroil), TCE (Carroil/Nissan) and PCE
(Carroil/Nissan).

A summary of analysis resuits for the organic compounds discussed above can be found
in pages 2 and 3 of the attached detected organic constituent summary table. Page 2 of the
summary table lists Chlorinated voiatije organics detected primarily in groundwater monitoring
points located along the Bolick site ang page 3 lists detected Benzene and Propane derivatives.

R



Questionable Detected Organic Compounds

Other organic compounds identified by landfill groundwater sampiing and analysis were:

1) Detected at trace leveis a
2) Previously known as co
3) Detected only once and
4) Also detected in the Tri

are:

Chloroform

Bromodichloromethane

Carbon Tetrachloride

1,2-Dichloroethane

1,4-Dichlorobenzene
1,2-Dichloropropane
2,2-Dichloropropcnc
1,1-Dichioropropene
Bis(2-ethylhexyi)phthalate
Xylenes. Totai
4,4’-DDD

pproaching or at analytical minimum detection limits.
mmon laboratory contaminants.

at only one monitoring point. and/or

p Blank.

These compounds are listed with appropriate detection addendums as referenceqd above

1,3,4
1,2
1

2

2.4
1,2
1,2

2,2-Dichloropropane additionaily co-elutes with cis-1,2-Dichioroethene when utilizing
EPA Method 502.2. Related data sets utilizing different analyticai rnetho.ds suggests 2,2-
Dichloropropane detection was likely the resuit of the presence of cis-1,2-Dichloroethane.

A summary of analysis resuits for the o

on pages 3 and 4 of the

rganic compounds discussed above can be found

artached detected organic constituent summary table. These

compounds will continue 10 b

¢ analyzed in Full Appendix II monitoring scheduled for "core"



Organic Compounds Oniv Detected in Potable Water Wells

Organic compounds detected in the residential and business potable water Wells
neighboring the site but not detected in the monitoring weil network at the landfill, listed by
order of decreasing occurrence and concentration are:

Parameters detected Location Detected
at potable water weils concentation (ppb)
Chloromethane 1.48/<0.9
Trichlorofluoromethane 37.1/0.4 2100/--- Carroil/Nissan
Stvrene 2.8 0.014/100 Carroil/Greer
tert-Butyibenzene : 1.1 e Carroil/Bolick
Ethyibenzene trace 29/700 Greer
| Isopropyibenzene 0.7/0.6 o Bolick rentai —"
1,3.5-Trimethylbenzene | 0.7 —— Bolick rental |
Napthalene 0.7 — BREMCOPerry |
Toluene 0.67/0.87 1000/1000 | Carroil/Nissan/Greer 71
4-Isopropyitoluene 0.2  —— Carroll
alpha-Chlordane 0.4 0.02772 Shared Well #1
gamma-Chlordane 0.3 0.027/2 Shared Well #1
sec-Butylbenzene 0.2 | e Shared Well #1
Tert-Butyl Methyi Ether 24 200/~ Carroll 1
Methyi Ethyi Ketone trace 170/— Bolick rentaf

o
'1




The two (2) Chlordane compounds are commoni
chlordane compounds were detected in oni
of improper application. A resampiing
detection of any organic compounds.

y used in Termite exterminarion. The
y one (1) weil, and their occurrence is likely a resuit
of the chilordane contaminared well resuited in no

A presentation of anaiytical resuits for the fifteen
above can be found in the summary table for th
detected in the residential and business potable

(15) organic compounds discussed
e volatile and semi-volatile constituents
water weil testing.



APPENDIX IV

Potable Well Organic Analysis Summary Table



May 30, 1995

Mr. John M. Alley

Environmental Health Section
Appalachian District Health Department
Route 5, Box 199

Boone, NC 28607

Re:  Watauga County Landfill

Potable Well Sampling Program
DAA JN: 6520-20

Dear John:

Thank you for the analytical results of the recent sampling performed on three 3)
potable wells located near the Watauga County Landfill conducted by the Appalachian District
Health Department. Enclosed is an updated summary table presenting the results of the potable
well testing program compiled to date. Recent potable well analytical data from samples
collected on April 26, 1995 from the Sandra Ward residence, the Mack Brown Chevrolet

dealership and Blue Ridge Electric Membership Company (BREMCO) have been added to the
update summary table.

It is our understanding the potable well testing results continue to be reviewed by the
N.C. Division of Epidemiology and that the analytical results from the recent potable well
sampling indicate the sampled well waters are acceptable for all uses due to either non-
detection or only trace detection of organic analytes.

If you have any questions or comments, please do not hesitate to call.

Sincerely,
DRAPER ADEN ASSOCIATES

Jeffrey E. Smith
Project Geologist

JES/rc

cc: Mr. Mark Combs, Operations Services Director, Watauga County (with enclosure)
Mr. James S. Ratchford, Watauga County Manager (with enclosure)
Mr. Richard M. DiSalvo, Jr., P.E., Director of Engineering Services, DAA
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POTABLE WELL TESTING - WATAUGA COUNTY, NC
WELLS SHOWING NO DETECTED ORGANIC COMPOUNDS

SAMPLING LOCATION

SAMPLING DATES

[Colene Bolick residence (1)

March 5, 1993*

Iﬂaten residence (3)

March 5, 1993* and July 3, 1994**

|&Ilar and Green Produce (6)

March 5, 1993*

I[Vinnoy residence (8)

March 5, 1993*

|Martin High County Rentals #1 (9)

March 5, 1993*

[Martin High Country Rentals #2 (10)

March 5, 1993*

IMiamson residence (16)

March 18, 1993*

[Suddreth residence (17)

March 18, 1993*, September 21, 1993**, and July 3, 1994**

Taylor residence (18)

March 18, 1993*

Hodges residence (19)

March 18, 1993*

lFindt residence (21)

March 18, 1993*

usher residence (22)

March 23, 1993**

Younce residence (25)

May 11, 1993**

Medlin residence (27)

June 23, 1993**

[Rector residence (28)

June 23, 1993**

obinson residence (29)

June 23, 1993**

ook residence (31)

August 3, 1993**

JAnimai Control Office (32)

August 3, 1993**

[Brook Hollow Trailer Park (37)

October 11, 1993**

Igeen residence (34)

October 20, 1993**

[Shared well #3 (35)

October 20, 1993**

IEEMCO residence (36)

September 21, 1993**

Ilgacs residence (39)

November 16, 1994**

IM:rris residence (41)

January 12, 1995**

TABLE 5A AND 5B NOTES:

The sampled well reference number as presented on the Vicinity Map (Figure 3) is denoted in
parentheses following the sampling locations name :

* Laboratory analysis performed by Central Virginia Laboratories and Constuitants (CVLC)
utilizing EPA Methods 502.2 (Volatiles) and 525.1 (Semi-Volatiles)

**Laboratory Analysis performed by NCDEHNR Division of Laboratory Services utilizing

EPA Method 502.2 (Volatiles)
# denotes compound co-elutes

ND denotes no compounds detected for entire analytical scan

NS denotes not sampled on that date

NA denotes compound not analyzed on that date

(T) denotes found in Trip Blank
(E) denotes estimated resuit
(X) denotes above MCL

NSC-North Carolina Water Qualtiy Standard (DEHNR-15A NCAC 2L..0202)
MCL-EPA Primary Drinking Water Standard Maximum Contaminant Level

WTAUGA3B.WQ1
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Mr. John M. Alley
Environmental Health Section

Appalachian District Health Department
Route 5, Box 199

Boone, NC 28607

RE: Watauga County Landfill
Potable Well Sampling Program
DAA JN: 6520-20

Dear John:

Thank you for the analytical results of the recent sampling performed on three (3)
potable wells near the Watauga County Landfill conducted by the Appalachian District Health
Department. Enclosed is an updated summary table presenting the results of the potable well
testing program compiled to date. Recent potable well analytical data from samples collected
on January 12, 1995 from the Jean Edwards residence (shared well #2) and from the Jan

January 23, 1995

Austin and Van Norris residences have been added to the update summary table.

It is our understanding the potable well testing results continue to be reviewed by the
N.C. Division of Epidemiology and that the analytical results from the recent po_table well
sampling indicate the sampled well waters are acceptable for all uses due to either non-

detection or only trace detection of organic analytes.

If you have any questions or comments, please do not hesitate to call.

JES:kr

Sincerely,
DRAPER ADEN ASSOCIATES

Jeffrey E. Smith
Project Geologist

cc: Mr. Mark Combs, Operations Services Director, Watauga County (with enclosure)
Mr. James S. Ratchford, Watauga County Manager (with enclosure)
Mr. Richard M. DiSalvo, Jr., P.E., Director of Engineering Services, DAA



¥ 0 | eBuy

(¥ oBud uo PRIv20) $3)0U}00} J8YIO) '(1/6n) qdd uj ese SuofeuSIUOD |1y JION
000°04 oot an Wso v0 SuaAx-
- 0012 aN QN 0 suejswolonyjolopysy)
] 82 921 X)ts X211 susyeoopyon |
002 ooz ece el Lyl sueyjaosofyon) -1’y
0001 0001 an so an auan|o
g 20 60¢ (x)1982 x}e12 auayjacioaee
s g Sv an an opuolD eyéhyre
- aN SN ogl SN zze #suedosdololyog-g'
S 90 aN €0 0 eurdodosopyayg-2'y
[+72 [172 L'€e oel 2'2e #3usyiaciondig-2'y-si
L L Ly e v's euaylaoioyalg-1'y
8€0 o] ] S0 ON sueysolonaig-2' )
00L €01 re9 g'86 Susyiaoioyag-1'y
8l'0 an L8 28 sueyjaworonjjipololyo
- - anN aN [X:{} susyisoiony
[} €0 aN anN ¢0 ' @puojyoenat uoqie
S 0l ooey aN ON euszue
i () diyssepweg *pUp-usss|Ni
00001 oob 62 Ve an susjAx- W
000°01 oov o> aN ON auajAx-w puw g
4 sloo anN aN e 8puoIYY Aui
= ooie aN 202 1L Sueyiawoion|jolopdys
S 8¢c 02z (xis'g xloz " susyjeoiopyon
0oe ooz v'6e 'S 161 sueyiaosoyoul-1*L*)
ooo1 000t ON (Weo aN euanjo ||
S L0 44 Ly Xvs Suayjaoiojyoena |
- 002 be anN ON Y3 hylepw tAing-pa
001 ¥i00 aN §0 8¢ BuvIAy
S S z'ect ux)oer aN 8puLojyY euajdyle
- - . anN ON 20 suazuaqiAdordos
SN anN SN 20 ON ausnjojjAdoidos)-4;
- aN 60 zt , #ouvdoidosojyaiq-z'
oL oL 01> 60 Tl #ausyraoio|yalg-z'4-sia
I3 Pa an st L'y euayjsosoyalg- )y
- 0oL aN LA 602 susylpasoyag-)
610 aN aN 908 susyjewoionypoloys:
anN 8vi aN eusawoiopy
- aN SpL v'eLl sueyisololy
S ol 6t 2t 12 suezUd |
(z1) esuepisey fosw ,
TON SON »s¥661 ‘€1 AINMY| .C668 ‘£ aNne +€661 ‘¥Z HOHYIN +€661 ‘88 HOMYN +€661 'S HOUVYN IN3NLILSNOD
SISATVYNY FULVIOA-INIS aNY FIULVIOA 40 S1INS3IH >
ON "ALNNOD YONV.IVM - DNILS3L T13M F18V104




¥ o 2 eBuy

(¥ oBud uo pejuoo; sejoujoo; 12y0) “(1/an) qdd uy 81w suopenuesuoy y ‘310N
S [-1N] edey anN uiojoloNy
-~ 0oL 01> an sueyaoloig- 1 )
] €0 o> ON oplojysenay uoqie
S L0 aN SN 01> ooy aN SN SN suayjeoiopyoeye |
[ 8'e [ ooy (517 auayja0iojyon |
ooz - 002 ol> o> 0> sueyjaololyouy-1°y ')
S S an anN ze ®pUoIYD sudhyss
(v2) esuepise; P
00l 10 (1))} Quaify
000'01 ooy 0> suajAx - w pue
00L 6e SN Loz eudzUaqg)Ay}
] L0 edun SN SN SN anN SN Susyjaosopydese )
0001 0001} [ 4] euanjo
S ()} 0> . duazua
(s1) esuepise; 32&_
S 61’0 oL> wiojoso)y !
S S aN 90> eplojy) sudlhyle \,
- SN SN aN SN SN SN 6> sueylawoiopy
aN Lo suajeyyde
- 61’0 anN se suBYawoIN|jiposojyai
(s1) esuepisey »...QL_
- ozl R aN suoay KAyl 1Ayre
L L eomy) aN ouaylecIodIg-1* )
00Z SN oouy} aN susyjaosodIQ- |
- anN SN SN SN SN L0 euszuagiAyawt-g'g' )
[ 82 anN so suayjaosofyon
- - aN 20 sudszuaqjAdoidos
- [¢] ] 1 euazuaqihing-pe
{2) uepises jujue. yojjod|
S 40 o> ol> aN ousyjaolojyouns
02 0z aN 0> aN suayleoioyon]-z'y-s)
I3 L 6l [ N} aN suayjaosoyag-1 ')
] 82 0> o> SN SN SN SN S0 auayjeosoNyol |
002 ooe ot> o'L> 20 LU LU LT TT YRR
e - YN VN 90 auafeyjyde
00L bl o't> 20 aueysoloIg-§ )
(s) (0on3ua) - Ausdwog dysiequey 3130613 e6pjy .:L_

I .ee/s/e ] AN3NLILSNOY)

SISATVNY 311LVIOA-INTS aNY FNULVIOA 40 S11InS3H >

Uz.>._,z=OU <0=<.—<>>-Gz_hmm._. ._mﬁ._mE Bl Bl s
L I R .
- N T N TN N S B B e




¥ jo ¢ ebey (¥ ebed uo Peleao| sejoujoo; sey0) (van) qdd uj ese Suonenuesuo) iy 310N
s | sto ] L sN T oi5 | SN T sN [ SN [ s | SN T N | wiojoiojyof
(8€) swnupuopuos MojAmopeay ‘esuapisal ._o_m>l>_
S 610 o> anN ol> Es_oa_.j
- 002 anN SN 01> SN o> SN - SN SN SN TSN’ sueyjeololyolqg-z'|
££) esuepjses XoouooW
s | sro | | sN | SN | sN | sN | o1 | N | sN | sN | sN | uuojoiolyof
{oc) esuapjsas saje
s | ot | | sN | sN | sn | sN | sN | o1> | sN | sN | sN | wiojoiopy
(92) @suepjsal :uoaﬂ—
s | 6o | | sN | sN | sN | sn | sN | sN | ‘ecen | sN | sN | uojoiopyoy
(zc) @auapjsas uosuyo
002 eoeyy sueylaoloyou) -1y
S 610 SN SN SN SN SN SN SN o> SN wiojolopyy
, (02) esuspsa; oNwys}
S 610 CEE anN wiojosoly
002 002 o> SN SN SN SN SN SN SN aN aueyjaoioyou)-1yy
L ] oL> an eusyisoiooig-| )
aN So 8uazuaqoiojyag-p*y
(v1) (sesnop ) z# 1M pasey
4 20 £0 eueplolyo-ewuweb)
e 120 o suepJojy)-eyde
S S SN SN ON SN SN SN aN SN S 8pHoly) susjhyrepy
] €0 (1] 8puojyoens ) uoqse
- - 20 8uazuaq)iIng-oes|
(cs) (sesnoi 8) 1# iom paseys
oM | soN | 2+¥8/12/6] ++¥6/0¢/¢ | . t6/0Z/0} | ce/1z/8 | ..colem { »sc6/c/8 | +.c6/c2/n | sse6/ti/s] oucoiczie | sce/oL/e | IN3NLiLsNO
SISATYNY ANLVIOA-INIS any FLVIOA 40 S1Ins3y >4

ON"AINNOJ vONVLYM - BNILSIL T13M 318v104 A p—
EE N BN N S B S e




POTABLE WELL TESTING - WATAUGA COUNTY, NC
WELLS SHOWING NO DETECTED ORGANIC COMPOUNDS

SAMPLING LOCATION SAMPLING DATES
Colene Bolick residence (1) March 5, 1993*
Roten residence (3) March 5, 1993* and July 3, 1994*+
[Hollar and Green Produce (6) March 5, 1993*
[Chevrolet Dealership (7) March 5, 1993*
[Vannoy residence (8) March 5, 1993*
artin High County Rentais #1 (9) March 5, 1993+
artin High Country Rentals #2 (10) March 5, 1993*
lliamson residence (16) March 18, 1993*
uddreth residence (17) March 18. 1993*, September 21, 1983** and July 3, 1994 *~
aylor residence (18) March 18, 1993*
Hodges residence (19) March 18, 1993*
I&!dt residence (21) March 18, 1993*
usher residence (22) March 23, 1993**
ounce residence (25) May 11, 1993**
Medlin residence (27) June 23, 1993**
[Rector residence (28) June 23, 1993**
[Robinson residence (29) June 23, 1993**
[Cook residence (31) August 3, 1993**
[Animai Controi Office (32) August 3. 1993**
[Green residence (34) October 20, 1993**
fShared well #3 (35) October 20, 1993**
[BREMCO residence (36) September 21, 1993**
(Brook Hollow Trailer Park (37) October 11, 1993**
TABLE 5A AND 5B NOTES:

The sampied well reference number as presented on the Vicinity Map (Figure 3) is denoted in
parentheses following the sampling locations name
* Laboratory analysis performed by Central Virginia Laboratories and Constultants (CVLC)
utilizing EPA Methods 502.2 (Volatiles) and 525.1 (Semi-Volatiles)
**Laboratory Analysis performed by NCDEHNR Division of Laboratory Services utilizing
EPA Method 502.2 (Volatites)
# denotes compound co-eiutes :
ND denotes no compounds detected for entire analytical scan
NS denotes not sampled on that date
NA denotes compound not analyzed on that date
() denotes found in Trip Blank
(E) denotes estimated resuit
(%) denotes above MCL

NSC-North Carolina Water Qualtiy Standard (DEHNR-15A NCAC 2L.0202)
MCL-EPA Primary Orinking Water Standard Maximum Contaminant Level

Page 4 of 4
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Draper Adel Associates

CONSULTING ENSINEERS

0206 South Main Streef November 14, 1995
BlacksuUrad, Virginia 24060
phore: (703) 552-0444
£ax{(703) 552-0291

My John M. Alley

vironmental Health Section
sppalachian District Health Department
Route 5, Box 199
Boone, NC 28607

RE: Watauga County Landfill
Potable Well Sampling Program
DAA IN: 6520-21

Dear John:

Thank you for the analytical results of the recent sampling conducted by the
Appalachian District Health Department on four (4) potable wells located near the Watauga
County Landfill. Enclosed is an updated summary table presenting the results of the ptable
well testing program compiled to date. Recent potable well analytical data, from samples
collected on October 24, 1995 from the Ward residence, Shared Well #2 (recently drilled
deeper), the Bolick rental residence, and BREMCO, have been added to the update summary

table.

1t is our understanding the potable well testing results continue t0 be reviewed by the
N.C. Division of Epidemiology, and that the analytical results from the recent potable well
sampling indicate the sampled well waters are acceptable for all uses due to either nondetection

of only trace detection of organic analytes.

If you have any questions Of comments, please do not hesitate t0 call.

Jeffrey E. Smith
Project Geologist

JES/rc

cc:  Mr. Mark Poindexter, Hydrogeologist, NCDEHNR Solid Waste Section
M. Brent Rocket, Operations Qervices Director, Watauga County (with enclosure)
Mr. James S. Ratchford, Watauga County Manager (with enclosure)
Mr. Richard M. DiSalvo, Jr., P.E., Director of Engineering Qervices, DAA

NICHMOND, VIRGINIA * BLACKSBURG. VIRGINIA * NASHVILLE, TENNESSEE






Draper Aden Assaociates

CONSULTING ENGINEERS
w——N 2206 South Main Street November 14, 1995

0 Blacksburg, Virginia 24060
Phone: (703) 552-0444
Fax: (703) 552-0291

Mr. John M. Alley

Environmental Health Section
Appalachian District Health Department
Route 5, Box 199

Boone, NC 28607

RE: Watauga County Landfill
Potable Well Sampling Program
DAA JN: 6520-21

Dear John:

Thank you for the analytical results of the recent sampling conducted by the
Appalachian District Health Department on four (4) potable wells located near the Watauga
County Landfill. Enclosed is an updated summary table presenting the results of the ptable
well testing program compiled to date. Recent potable well analytical data, from samples
collected on October 24, 1995 from the Ward residence, Shared Well #2 (recently drilled
deeper), the Bolick rental residence, and BREMCO, have been added to the update summary

table.

It is our understanding the potable well testing results continue to be reviewed by the
N.C. Division of Epidemiology, and that the analytical results from the recent potable well
sampling indicate the sampled well waters are acceptable for all uses due to either nondetection
of only trace detection of organic analytes.

If you have any questions or comments, please do not hesitate to call.

ADEN ASSO(¢IATES
78

Jeffrey E. Smith
Project Geologist

JES/rc

cc: Mr. Mark Poindexter, Hydrogeologist, NCDEHNR Solid Waste Section
Mr. Brent Rocket, Operations Services Director, Watauga County (with enclosure)
Mr. James S. Ratchford, Watauga County Manager (with enclosure)
Mr. Richard M. DiSalvo, Jr., P.E., Director of Engineering Services, DAA

RICHMOND, VIRGINIA « BLACKSBURG, VIRGINIA « NASHVILLE, TENNESSEE



POTABLE WELL TESTING - WATAUGA COUNTY, NC
RESULTS OF VOLATILE AND SEMI-VOLATILE ANALYSIS

CONSTITUENT | MaRCH 5, 1993« | MARCH 18,1993+ || MARCH 24,1593 | JUNE 23,1983+ JbuLy13,1994*] Ncs || moL
Carroll Residence (12)
Benzene 2.1 1.7 1.9 1.0 5
Chioroethane 173.4 74.5 ND - -
Chloromethane ND 14.8 ND -— -~
Dichlorodifluoromethane 30.6 ND ND 0.19 -—-
,1-Dichloroethane 209 17.4 ND 700 --
_“ ,1-Dichloroethene 4.1 15 ND 7 7
cis-1,2-Dichloroethene# 1.2 0.9 <1.0 70 70
R,2-Dichloropropane# 1.2 0.9 ND -
h-isopropyltoluene ND 0.2 NS ND NS -
isopropylbenzene 0.6 ND ND - ---
Methylene Chloride ND 43.0(XT) 138.2 5 5
Styrene ‘2.8 0.5 ND 0.014 100
Tert-Butyl Methy! Ether ND ND 2.4 200 -
Tetrachloroethene 5.4(X) 4.7 4.2 0.7 5
Toluene ND 0.6(T) ND 1000 1000
,1,1-Trichloroethane 19.7 15.7 29.4 200 200
richloroethene 7.00¢) 5.5(X) 7.0 2.8 5
richloroflucromethane 37.1 20.2 ND 2100
Vinyl Chloride 1.7(T) ND ND 0.015 2
P and m-Xylene ND ND <1.0 400 10,000
o-Xylene ND 3.4 2.9 400 10,000
ﬂmmun:._smnan Dealership (4)
arbon Tetrachloride 0.2 ND ND 0.3 5
Chioroethane 19.1 ND ND - -
Dichlorodifluoromethane 8.2 8.7 ND 0.19 -
,1-Dichloroethane 98.5 63.1 104.3 700 -
,2-Dichloroethane ND 0.5 ND 0.38 -
,1-Dichloroethene 5.4 3.7 4.7 7 7
kis-1,2-Dichloroethene# 22.2 13.0 23.7 70 70
1,2-Dichloropropane 0.5 0.3 ND 0.56 5
,2-Dichloropropane# 222 NS 13.0 NS ND - -
etrachioroethene 21.8(X) 28.1(X) 30.9 0.7 5
oluene ND 0.8(T) ND 1000 1000
,1,1-Trichloroethane 14.7 19.3 229 200 200
richloroethene 11.2(X) 9.1(X) 12.6 2.8 5
richlorofluoromethane 0.4 ND ND 2100
-Xylene 0.4 0.5(T) ND 400 10,000
NOTE: All Concentrations are in ppb (ug/L). (Other footnotes located on page 4) Page 1 of 4
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POTABLE WELL TESTING - WATAUGA COUNTY, NC
RESULTS OF VOLATILE AND SEMI-VOLATILE ANALYSIS

[CONSTITUERT ] 35R3 [ 383 |  BAT83T | 62383 | 3/30/94** |  aj6/oar* | B8pod* | 12/7/04% | 10/24/95 | NCS | WCL ]
T_:o Ridge Electric Membership Company - (BREMCO) (5)
1.1-Dichloroethane 0.7 . <1.0 1.4 1.0 1.8 700 -
Naphthalene 0.6 ND ND ND ND - -n
1,1,1-Trichlorothane 0.2 <1.0 <1.0 <1.0 <1.0 200 200
[Trichloroethene 0.5 ) NS NS NS NS <1.0 <1.0 <1.0 <1.0 28 5
1,1-Dichioroethene ND 1.0 1.9 <1.0 1.7 7 7
cis-1,2-Trichloroethene ND " <1.0 ND <1.0 <1.0 70 70
Tetrachloroethene ND <1.0 <1.0 trace <1.0 0.7 5
[Bolick rental resident (2)
vm:.w:z_cmjnm:m 1.1 . ND ND - ---
sopropylbenzene 0.7 ND ND -
[Trichloroethene 05 ND ND 2.8 5
1,3,6-Trimethylbenzene 0.7 NS NS - NS NS ND NS NS ND -— -
1,1-Dichloroethane ND . trace <1.0 700 —
.1-Dichloroethene ND trace trace 7 7
—“smcé_ Ethyl Ketone ND trace 353 170 -—
Tetrahydrofuran ND ND 423 - -
Peorry Residence (11)
Dichlorodifluromethane 25 ND 0.19 -
Naphthalene 0.7 ND --- ---
IChioromethane <9 NS NS NS ND NS NS NS NS --- -
ethyiene Chloride <0.6 ND 5 5
n_,__o..oqo_‘:,_ <1.0 0.19 100
iGreer residence (15)
Benzene <1.0 1.0 5
[Toluene 6.4 1000 1000
[Tetrachloroethene NS ND NS NS NS trace NS ND NS 0.7 5
[thylbenzene trace 29 700
p and m - Xylene <1.0 400 10,000
Styrene trace 0.14 100
Ward residence (24)
_§m=,.<_m:m Chloride 3.2 ND ND ND ND 5 5
1,1,1-Trichloroethane <1.0 <1.0 <1.0 ND ND 200 200
[Trichloroethene trace trace <1.0 trace ND 28 5
[Tetrachloroethene NS NS ND trace <1.0 NS ND trace <1.0 0.7 5
ICarbon Tetrachloride ND ND <1.0 ND ND 0.3 5
1,1-Dichloroethane ND ND <1.0 <1.0 trace 700 -
IChloroform ND ND trace ND trace 0.19 100
1,2-Dibromoethane (EDB) ND ND ND ND trace 0.0004 0.05
NOTE: All Concentrations are in ppb (ug/L). (Other footnotes located on page 4) Page 2 of 4
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POTABLE WELL TESTING - WATAUGA COUNTY, NC
RESULTS OF VOLATILE AND SEMI-VOLATILE ANALYSIS

ICONSTITUENT | 3/18/93* |5/11/93** || 9/21/93* || 3/30/94** | 1/12/95** | 10/24/95** ] Ncs | wmcL
{Shared Well #1 (8 Houses) (13)
sec-Butylbenzene 0.2 -— -—-
Carbon Tetrachloride 0.1 03 5
Methylene Chioride . 1.5 ND ND NS NS NS 5 5 |
alpha-Chlordane 0.4 0.27 2 |
amma-Chlordane 0.3 0.27 2
hared Well #2 (4 Houses) (14)
1 ,4-Dichlorobenzene 05 ND ND ND — -
1,1-Dichloroethane ND ND ND <1.0 700 -
1,1-Dichloroethene ND <1.0 <1.0 ND 7 7
iTetrachloroethene ND ND ND trace 0.7 5
1,1,1-Trichoroethane ND NS NS <1.0 ND trace 200 200
Chioroform ND trace ND 9.0 0.19 100 ;
Bromodichloromethane ND ND ND 1.4 - 100 !
Dibromochloromethane ND ND ND <1.0 - -- ,
2-Chlorotoluene ND ND ND 1.2 - o
4-Chlorotoluene ND ND ND 1.0 - -
ﬁ\_ﬁ%_ Ethyl Ketone ND ND ND 24.6 170 !
etrahydrofuran ND ND ND 13.4 -—- -
l
[cONSTITUENT [ 3/23/93** [5/11/03** | e/23/93** | 8/3/93** |[ 8/9/93** | 10/20/93** | 3/30/94**] 9/21/94**[ 1/12/95**] NcS | McCL M
ISimko residence (20)
1,1,1-Trichloroethane trace - 200
Chloroform <1.0 NS NS NS NS NS NS NS 0.19 100
lJJohnson residence (32)
Chioroform | Ns [ tace | ~Ns | ns ] Ns | Ns | ns | [ ns | o019 | 100
McLean residence (26)
Chioroform | ns [ ns | <10 | ns | Ns [ Ns | Ns | [ ns [ 10 | 100
[Yatos residence (30)
Chloroform [ Ns | Ns | Ns | <10 J Ns [ Ns | Ns ] | Ns | o019 ] 100
McClintock residence (33)
1,2-Dichioroethane NS NS NS NS <1.0 <1.0 NS ND NS 700 -
—_0:_03*0_‘3 <1.0 ND <1.0 0.19 100
=<<o_n: residence; Meadowview condominiums (38)
[Chloroform [ ns | Ns [ nNs | Ns | Ns | <to [ Ns ] [ Ns | o019 [ 100
lAustin residence (40)
Chloroform [ ns | Ns [ Ns | Ns T Ns [ Ns [ Ns ] [ tace | o019 | 100
NOTE: All Concentrations are in ppb (ug/L) (Other footnotes located on page 4) Page 3 of 4
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POTABLE WELL TESTING - WATAUGA COUNTY, NC
WELLS SHOWING NO DETECTED ORGANIC COMPOUNDS

SAMPLING LOCATION SAMPLING DATES
Colene Bolick residence (1) March 5, 1993*
Roten residence (3) March 5, 1993* and July 3, 1994**
lhollar and Green Produce (6) March 5, 1993*
"Vannoy residence (8) March 5, 1993*
"VIartin High County Rentals #1 (9) March 5, 1993*
Ib/lartin High Country Rentals #2 (10) March 5, 1993*
”Williamson residence (16) March 18, 1993*
ISuddreth residence (17) March 18, 1993*, September 21, 1993**, and July 3, 1994**
[Taylor residence (18) March 18, 1993*
Hodges residence (19) March 18, 1993*
Findt residence (21) March 18, 1993*
usher residence (22) March 23, 1993**
ounce residence (25) May 11, 1993**
Medlin residence (27) June 23, 1993**
|hector residence (28) June 23, 1993**
Robinson residence (29) June 23, 1993**
Cook residence (31) August 3, 1993**
Animal Control Office (32) August 3, 1993**
Brook Hollow Trailer Park (37) October 11, 1993**
Green residence (34) October 20, 1993**
[Shared well #3 (35) October 20, 1993**
[BREMCO residence (36) September 21, 1993**
"saacs residence (39) November 16, 1994**
INorris residence (41) January 12, 1995**

TABLE 5A AND 5B NOTES:

The sampled well reference number as presented on the Vicinity Map (Figure 3) is denoted in
parentheses following the sampling locations name

* Laboratory analysis performed by Central Virginia Laboratories and Constultants (CVLC)
utilizing EPA Methods 502.2 (Volatiles) and 525.1 (Semi-Volatiles)

**Laboratory Analysis performed by NCDEHNR Division of Laboratory Services utilizing
EPA Method 502.2 (Volatiles)

# denotes compound co-elutes

ND denotes no compounds detected for entire analytical scan

NS denotes not sampied on that date

NA denotes compound not analyzed on that date

(T) denotes found in Trip Blank

(E) denotes estimated result

(X) denotes above MCL

NSC-North Carolina Water Qualtiy Standard (DEHNR-15A NCAC 2L.0202)
MCL-EPA Primary Drinking Water Standard Maximum Contaminant Level

Page 4 of 4
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