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Draper Aden Associates
PN CONEULTING ENGINEERS
| S ey

o 2206 South Main Street
=7  Blacksburg, Virginia 24060
Phone: (703) 552-0444

Fax: (703) §52-0291 July 5, 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,
Second Semi-annual Assessment Monitoring Background Report,
DAA Job No. 6520-21

Dear Mr. Poindexter:

Please find enclosed a copy of the 2nd Semi-annual Assessment Monitoring Event Report
(6th Assessment event) for the Watauga County Landfill for your review and comment. The
enclosed report presents the validated results of the 2nd semi-annual Assessment Monitoring
event, conducted on April 9-10, 1996 by Draper Aden Associates. Preliminary summary
analytical data tables for this event were sent to you on May 10, 1996.

Volume I of the report discusses sampling procedures, analytical results, and overall
conclusions of the 2nd semi-annual event. Volume II, in the CD-ROM format, contains of all
associated laboratory data. Although Watauga County will continue to keep an original paper
notebook copy of Volume II, copies of Volume II will only be distributed in the CD-ROM
format. Use of the CD-ROM format will eliminate the high costs associated with copying and
shipping the extensive paper volumes of raw analytical data comprising Volume II.

The 3rd semi-annual Assessment Monitoring Event is tentatively scheduled to be performed
by Draper Aden Associates in October, 1996.

RICHMOND, VIRGINIA « BLACKSBURG, VIRGINIA « NASHVILLE, TENNESSEE
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raper Aden Associates

CONSULTING ENGINEERS

2206 South Main Street May 10, 19955 -
Blacksburg, Virginia 24060

Phone: (703) 552-0444

Fax: (703) 552-0291

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, Assessment Monitoring Program,
DAA Job No. 6520-21

Dear Mr. Poindexter:

Enclosed you will also find preliminary, unvalidated analytical result summary
tables for the second semi-annual Assessment Monitoring sampling event, conducted at
the Watauga County Landfill (Permit #95-02) on April 9-10, 1996 by Draper Aden
Associates. Assessment monitoring was performed in accordance with monitoring program
revisions detailed in the Remedial Investigation and Alternatives Report (DAA, January 12,
1996), conditionally approved by the NCDEHNR on March 27, 1996.

The analytical data obtained from this sampling event is currently being validated ———.
and evaluaied. A formal, comprehensive report presenting the validated results of the
second semi-annual assessment event is anticipated to be available in late May, 1996.

If you should have any questions or comments concerning the enclosed summary
table or upcoming Assessment activities, please do not hesitate to contact me.

Sincerely,
DRAPER ADEN ASSOCIATES
JeffeyE, Smith
Project Geologist
JES/rc
Attachments

cc: Mr. James S. Ratchford, Watauga County Manager
Mr. Bob Frye, Assistant Watauga County Manager
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA
Mr. William D. Newcomb, P.G., Groundwater Project Manager, DAA
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THESE DOCUMENTS, INCLUDING DRAWINGS, SPECIFICATIONS, REPORTS, AND STUDIES WERE PREPARED BY
DRAPER ADEN ASSOCIATES, CONSULTING ENGINEERS, PURSUANT TO A CONTRACT BY AND BETWEEN DRAPER
ADEN ASSOCIATES AND WATAUGA COUNTY BOARD OF COMMISSIONERS, WITH RESPECT TO THE PROJECT
DESCRIBED IN SAID CONTRACT. ANY REUSE OF SAID DOCUMENTS WITHOUT WRITTEN VERIFICATION OR
ADAPTATION BY DRAPER ADEN ASSOCIATES FOR THE SPECIFIC PURPOSE INTENDED WILL BE AT THE SOLE RISK
OF THE INDIVIDUAL OR ENTITY UTILIZING SAID DOCUMENTS, DRAWINGS, SPECIFICATIONS, REPORTS, AND
STUDIES AND SUCH USE IS WITHOUT THE AUTHORIZATION OF DRAPER ADEN ASSOCIATES. DRAPER ADEN
ASSOCIATES, CONSULTING ENGINEERS, SHALL HAVE NO LEGAL LIABILITY RESULTING FROM ANY AND ALL
CLAIMS, DAMAGES, LOSSES, AND EXPENSES, INCLUDING ATTORNEY'S FEES ARISING OUT OF THE UNAUTHORIZED
USE OF THESE DOCUMENTS, DRAWINGS, SPECIFICATIONS, REPORTS, AND STUDIES PREPARED AS A RESULT OF THE
AFORESAID CONTRACT.
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If you should have any questions or comments concerning the enclosed report, or the
pending 3rd semi-annual Assessment Monitoring Event, please do not hesitate to contact me.

Sincerely,
DRAPER ADEN ASSOCIATES

Tetfrey E. Smith
Project Geologist

JES/rc

cC: Mr. Bob Frye, Assistant Watauga County Manager
Mr. James S. Ratchford, Watauga County Manager
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA
Mr. William D. Newcomb, P.G., Groundwater Project Manager, DAA
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I. INTRODUCTION

This report presents the results of the second semi-annual 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 April 9-10, 1996 by Draper Aden
Associates. Assessment monitoring was performed in accordance with the Watauga County

dfill A ent Plan (DAA, September 3, 1993), approved by the NCDEHNR on September
30, 1993, and monitoring program revisions detailed in the Remedial Investigati d Alternative

Report (DAA, January 12, 1996), conditionally approved by the NCDEHNR on March 27, 1996.
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 second semi-annual Assessment 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 data validation
procedures utilized for evaluating the data discussed in this report.

1.1.  Groundwater Monitoring Well Network

Eighteen (1 8)‘ 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.

Eleven (11) of the eighteen (18) groundwater monitoring wells were 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
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 analytical data obtained from the first quarter background event, the assessment
monitoring well network was restratified for the following background monitoring events.
Revisions to the network of core and boundary assessment wells resulted in the upgrading of six of

the eleven additional monitoring wells to "core" status (MW-8, MW-9, MW-10, MW-11, MW-12,
and MW-17).



Upon review of the analytical data obtained from all four (4) background events, two
additional monitoring wells, MW-4 and MW-7, were also restratified for the following semi-annual
monitoring events. MW-7 was upgraded to “core” status and MW-4 was downgraded to
“boundary” status. Due to the repeated detection of low levels of 1,1,1-TCA observed in the
boundary well MW-15 during the past five assessment monitoring events, MW-15 was also
upgraded to core status for the second semi-annual assessment monitoring event.

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

CORE WELLS  BOUNDARY WELLS

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

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
monitoring wells. The presence of target parameters above the analytical method limit of detection
are evaluated with respect to repeated sampling events prior to confirmation.

After the first semi-annual assesment monitoring event (the fifth assessment event), the
non-impacted boundary wells (i.e.: MW-4, MW-5, MW-13, MW-14, MW-16, and MW-18) were
withdrawn from the routine compliance monitoring program. The current twelve core assessment
monitoring wells will continue to be monitored on a semi-annual basis. The six non-impacted
boundary wells will remain operational to allow for future monitoring based on temporal
contaminant distribution trends observed after each semi-annual event . .

The conditional NCDEHNR approval of monitoring program revisions detailed in the

Remedial Investigation and Alternatives Report (DAA, January 12, 1996), requested that the

boundary wells be rotated in and out of routine monitoring on a regular basis. The monitoring
results obtained from the network of core assessment monitoring wells as a result of the recent
second semi-annual monitoring event, described herein, do not indicate any significant changes in
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contaminant concentrations. Therefore, it is suggested that additional sampling of the non-
impacted boundary wells is not warranted at this time (i.e. third semi-annual sampling event,
tenatively scheduled to occur October, 1996). As requested, it is proposed that the boundary wells
be rotated in and out of routine monitoring on a bi-annual basis. If temporal contaminant
distribution trends observed after future semi-annual events indicate significant changes in
contaminant concentrations have occured, the proposed schedule incorporating bi-annual sampling
of non-impacted boundary wells will be reevaluated.

As indicated in the Assessment Monitoring schedule (Table 1, Appendix I), all assessment
monitoring wells were analyzed utilizing CLP analytical methods for the second semi-annual
assessment monitoring event.

1.2 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. Five (5) 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 the adjacent tot he 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
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the four (4) originally proposed surface water sampling locations when observed flowing during
routine surface water sampling events.

* (S-6) An additional surface water monitoring point, located below the existing surface water
monitoring point S-4, was proposed subsequent to the first semi-annual sampling event. This
monitoring point will provide information to assess the persistence of surface water impacts
observed at S-4 further downgradient along this west drainage.

As outlined in the Assessment Monitoring schedule (Table 1, Appendix 1), surface water
samples were analyzed using CLP statements of work.

In addition to these six 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 second semi-annual event to verify the presence or
absence of leachate production. No leachate production was observed. Observations resulting
from the inspection is documented in the field notes (Appendix II).

1.3 Sampling and Analysis Schedule
Groundwater

During the first year of Assessment groundwater monitoring, four (4) quarterly background
sampling events were conducted on each groundwater monitoring well. Semi-annual sampling is
currently conducted. The first semi-annual Assessment monitoring event was conducted on July
10-13, 1995. The second semi-annual Assessment monitoring event was recently conducted on
April 9-10, 1996, upon notification of NCDEHNR conditional approval of proposed assessment
monitoring program revisions, and is described herein. The groundwater Assessment monitoring
schedule proposed for subsequent monitoring events is outlined in Table 1.

The analytical scans performed on each monitoring well during the first year of assessment
background groundwater monitoring were designed to analyze for all the target parameters
detected and tentatively confirmed as a result of the initial 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 Appendix II
List of Hazardous Inorganic and Organic Parameters (40 CFR, Part 258) currently required for
Assessment Monitoring under the North Carolina Department of Environment, Health, and Natural
Resources (NCDEHNR) requirements for Municipal Solid Waste Landfills (15A NAACO 13B
Section .1600). A summary results table of the initial March 5, 1993 sampling event are contained
in Appendix III of this report and detailed in Sections II and III of the Assessment Plan (DAA,
September 3, 1993).
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The complete EPA Appendix Il analysis was repeated on the revised network of core plume
assessment wells during the first semi-annual event, performed on July 10-13, 1995. Additional
parameters detected, and verified through QA/QC validation as being present, that were not
identified in prior Assessment monitoring events, were added to the assessment target parameter
list. Target parameters not detected during all five previous assessment monitoring program events,
and verified through QA/QC validation as not being present, were deleted from the assessment
target parameter list. As required, amendments to the existing target parameter list were evaluated
and aproved by the NCDEHNR, prior to implementation. 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 assessment wells to establish
background.

Revisions to the target inorganic parameter list involve adding four metal parameters; i.e.:
Chromium, Cobalt, Nickel, and Vanadium, and deleting two other metal parameters; i.e.: Cadmium
and Mercury. The presence of Cadmium and Mercury in the groundwater at the site is not
supported by the analytical results of all four assessment background or the first semi-annual
monitoring events. Chromium, Cobalt, Nickel, and Vanadium were observed in three (3) or more
core monitoring wells, although also at levels far below EPA MCL and North Carolina
groundwater standards, as a resuit of the comprehensive EPA Appendix II analytical scan
performed during the first semi-annual assessment sampling event.

Revisions to the target organic parameter list involve deleting trans-1,3-Dichloropropene.
The analytical results of the four background monitoring events and the first semi-annual
assessment sampling event confirmed the absence of trans-1,3-Dichloropropene in the groundwater
and surface waters at the site. Thus, per the decision criteria outlined in the Assessment Plan, trans-
1,3-Dichloropropene. was removed from the Target Parameter List. No additions to the organic
target parameter list were warranted.

Groundwater monitoring events will continue to be conducted on all core wells on a semi-
annual basis for the target parameters detected as a result of the complete EPA Appendix II
analysis. Reevaluation of the site network and monitoring scheme will be conducted after review
of the results of each sampling event. 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 preliminary identify low levels of parameters that may be present.
The groundwater analysis schedule proposed for subsequent assessment monitoring events,
indicating analytical methods designated for each event, is outlined in Table 1.
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During the first year of background Assessment Monitoring, analyses of the core
assessment monitoring wells utilized CLP SOW:s for all four (4) quarterly events. Organic analyses
of the boundary assessment monitoring wells alternated between CLP and LLRA analytical
methods for each quarterly event. Metal analyses of all assessment monitoring wells utilized CLP
analytical methods for all events.

After completed the first year of quarterly background sampling, the core assessment
monitoring wells are currently monitored on a semi-annual basis. The first semi-annual assessment
monitoring event analyzed 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 for organic parameters and CLP analytical methods for metal parameters.
The second semi-annual assessment monitoring event analyzed for all target assessment monitoring
parameters (both oragnic and metal) using CLP-SOWs.

The proposed assessment monitoring schedule for following sampling events will alternate
between CLP and LLRA analytical methods for groundwater organic analyses each semi-annual

event. Metal analyses of all assessment monitoring wells will utilize CLP analytical methods for
all events.

Surface Water

Surface water and leachate monitoring was 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
comprehensive Appendix II analysis. The surface water assessment monitoring schedule proposed
for subsequent assessment monitoring events is outlined in Table 1.
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IL 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.

2.1 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 during the April 9-10, 1996 sampling event. All non-dedicated
equipment was decontaminated between sampling of each monitoring well.

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 were 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 the
eighteen (18) well and seven (7) piezometer network during the recent April sampling event
(presented in Table 4A and 4B), is presented on the enclosed Groundwater and Surface Water
Monitoring Program Site Map (Figure 1, Appendix I).

2.2 Field Meter Calibration

Measurements of pH and Specific Conductivity were analyzed at each well by completing
multiple measurements in the field, at the time of groundwater purging. Although pH and Specific
Conductivity are not assessment monitoring parameters, the measurements were used to ensure
groundwater quality and stabilization.

A Coming 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 KCl solution for Specific Conductivity. Field notes in Appendix II document
field meter calibration methods for each sampling event. - :
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2.3 Quality Control Blank Samples

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

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.

2.4  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 (HCl) 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.

2.5 Chain of Custody Documentation

Chain of Custody documentation and analysis requests are contained the laboratory report.
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 which included lists of
parameters required to be analyzed for the different analytical methods to be used were also
attached along with the COC forms. Draper Aden Associates also requested the analyzing
laboratory to attach these COC documents with the certificate analys1s supplied by them after
analysis of samples was complete.
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III. LABORATORY ANALYSIS AND DATA VALIDATION
3.1 List of Laboratories

Volatile organic analyses and Total Metal analyses by EPA Contract Laboratory Program
(CLP) statements of work (SOW) were performed by Compuchem Environmental Corporation of
Research Triangle Park, North Carolina.

3.2  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.

33 Data Quality Objectives
Quality Assurance Objectives for Measurements

Data quality objectives (DQQO) 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 - A measurement of 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 - This measures 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 - This is the degree to which a sample represents the
characteristic of the population being measured. Representativeness is controlled by
defining sample collection protocols and adhering to them throughout the

evaluation.

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

. Comparability - This is 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.
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The CLP SOWs are utilized to generate a high level quality data with documented QA/QC
protocols. Estimated CLP SOW results, between the Instrument Detection Limit (IDL) and the
Contract Required Detection Limit (CRDL) for Inorganics, and less than the Contract Required
Quantitation Limit (CRQL) for Organics, are 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 second semi-annual assessment
monitoring event, described herein, are provided in Tables 2A-B and Table 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.
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  « raw data
* surrogate parameters * instrument adjustment » calibration  * quantification
* chromatograms - » additional QC requirements (organic and inorganic)

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). 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.
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4.1 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 inorganic laboratory
reporting qualifiers and review of the definitions is recommended. In addition to the laboratory
reporting qualifiers defined in volume II, project specifica‘ions 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. Contréct 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.

CRQL. Contract Required Quantitation Limit (associated with CLP organics only).

Organic Data qualified with a "U", refer to CRQL.
4.2 Data Validation Qualifiers

Data validation was completed using guidance from the "USEPA Contract Lahoratory
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
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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.

NJ-

uUJ -

R -

Ul -
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ic Data Validati valifie

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

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

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

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

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.

The sample resuits 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

The material was analyzed for, but was not detected above the level of the associated
value. The associated value is the sample detection limit.

The associated value is an estimated quantity.
The data are unusable. (Note: Parameter may not be present)

The material was analyzed for, but was not detected. The associated result is an estimate
and may be inaccurate or imprecise.
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4.3 Inorganic Data Review

Inorganic analyses for this second semi-annual Assessment monitoring event involved
analyses for six inorganic parameters viz. barium, iron, chromium, cobalt, nickel and vanadium.
All inorganic analyses for this monitoring event was performed by Compuchem Environmental
Corporation, RTP, North Carolina. Analysis was performed on a total of twelve groundwater
samples collected from monitoring wells MW-1, MW-2, MW-3, MW-6, MW-7, MW-8, MW-9,
MW-10, MW-11, MW-12, MW-15, MW-17, and six surface water samples, S-1 through S-6.
Samples were divided into two sample delivery groups, as indicated below.

. DAASDG#1_(Compuchem SDG#32163/1M) - MW-1, MW-3, MW-6, MW-7, MW-8,
MW-10, MW-11, MW-12 and MW-17

) D #2 (Compuche #32163/2M) - MW-2, MW-9, MW-15, S-1, S-2, S-3,
S-4, S-5 and S-6

All samples were analyzed for the six target parameters by Inductively Coupled Plasma
(ICP) method, EPA-200.7M. All analyses were performed in accordance with EPA Contract
Laboratory Program (CLP) Statement of Work ILM03.0. All the above target metals were
analyzed for their total concentrations. Designated Quality Control (QC) samples for duplicate
analyses and matrix spike analyses for each SDG above, were collected and supplied by DAA
(MW1S and MWID for DAA SDG#1 and MW9S and MWD for DAA SDG#2). Trip blank-1
and trip blank-2 served as blank controls to monitor for extraneous contamination during
sampling and transport of samples for DAA SDG-1 and DAA SDG-2 respectively. _

Draper Aden Associates performed a limited review of this inorganic analyses data. The
results of this data validation presented here are based upon a review of QA/QC information as
well as method performance criteria information including holding times, preservation
procedures and standards, spike analysis on sample matrix, blank samples analyses, duplicate
sample analyses, interference check sample results, case narrative, IDL/CRDL information and
other relevant information. The completeness of the data package was verified including the
presence of raw analytical data, chain of custody and preparation logs.

ethod Inorganic Data Review

A brief discussion of the results of validation of ICP data is presented in the following
paragraphs. All samples under DAA SDG-1 were received under the required preservation
conditions in the laboratory, except MW-7 and trip blank-1. These samples were received at
pH=6 and had to preserved to pH<2 upon receipt at the laboratory. All samples under DAA
SDG-2 were transported unpreserved to the laboratory due to inadvertent loss of preservative in
the field. The samples were preserved upon receipt at the laboratory. However, all results for
these samples which were reported above the corresponding IDLs for the various parameters
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were deemed as estimated and flagged with “J”. All results which were reported “undetect” for
these samples were accepted as reported, and pending significant variability in these results on
the upcoming sampling events, no further action is deemed to be required for these resuits.

Review of the analytical data packages for both sample delivery groups indicated that all
relevant QC and method performance criteria were met for these analyses. All initial calibration
and calibration verification requirements were met. Minor quantities of barium were reported in a
few calibration blanks and preparation blank. However, no validation of sample results for
barium based on these blank results was deemed to be required.

Matrix spike recoveries and interference check sample recoveries and duplicate sample
analysis results were verified to be met for all target parameters. All other applicable QC and
method specifications were verified to be met. All sample results unaffected by the above data
validation process were recorded as reported by the laboratory or, if the reported value was less
than the IDL, validated and reported as "U".

44  Organic Data Review

CLP Volatile Organic Data Review

GC/MS organic data review was performed on volatile organic parameters analyzed using
EPA CLP 3/90 Statement of Work (SOW) Document Number OLM03.2. The parameter list
included dichlorodifluoromethane. Sample analysis was performed by CompuChem Environmental
Corporation of Research Triangle Park, NC.

Evaluation of CompuChem’s compliance with GC/MS CLP VOA protocol and validation
of the results, included but was not limited to, review of the following items: sample holding times,
sample preservation requirements, laboratory QA/QC performance checks, instrument calibration,
blank analyses, surrogate spike recoveries, confirmation of detected parameters and matrix spike
analyses results. Review of all transcriptions from raw sample data to sample summary sheets was
performed. Specific representative calculations were also performed at random.

Samples were collected during the April 9-10, 1996 sampling event of Watauga County
Landfill from monitoring wells MW-1, MW-2, MW-3, MW-6, MW-7, MW-8, MW-9, MW-10,
MW-11, MW-12, MW-15, MW-17 and surface water locations S-1, S-2, S-3, S-4, S-5 and S-6.
Samples were received by CompuChem in good condition on April 11-12, 1996.

Overall, the analytical quality of the data for Watauga County Landfill and adherence to
technical and reporting protocol was excellent.
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-All method required initial and continuing calibration requirements were met. The percent
relative standard deviation (%RSD) of acetone, 2-butanone and 2-hexanone exceeded CLP
validation criteria therefore all results for these parameters were qualified as estimated (J).
Additionally, all 4 methyl-2-pentanone and 1,1,2,2-tetrachloroethane results in MW-9, MW-15, S-
1, S-2, 8-3, §-4, S-5, MW-2 and S-6 are qualified as estimated due to exceeding validation percent
deviation results in the continuing calibration.

There was minimal methylene chloride contamination in trip blank 1 at 2 pg/L and in
VBLKNK at 1 ug/L. CompuChem reported methylene chloride at low levels, less than 10 pg/L, in
several samples. All methylene chloride results in these samples are considered laboratory
contamination and were qualified accordingly, as per validation guidelines.

MS/MSD analyses were performed on MW-1 for SDG #1 and MW-9 for SDG #2. 1,1-
Dichloroethene %RPD exceeded method QC limits in MW-1 analyses. No qualification of the data
is required as per validation guidelines or is considered necessary based on professional judgment.

A review of tentatively identified compound (TIC) results reveals the presence of
dichlorofluoromethane and/or ether in several samples as listed in the analytical data set notes.
Laboratory artifacts, such as CO, and siloxanes, are not listed on the analytical data set notes. In
three cases, involving samples MW-11, S-2 and S-4, CompuChem labeled a TIC as unknown.
However, following a review of the overall analytical results, a more precise determination of either
dichlorofluoromethane or ether was assigned. Factors influencing these decisions were other
samples with the same apparent TIC having a good library match, similar relative retention time
and the same ions. Therefore, identification information was inferred from the other sample TIC
results as per validation guidelines. Additionally, in sample S-5, the TIC with a retention time of
8.371 was re-evaluated as an unknown chlorinated fluorinated hydrocarbon instead of simply
unknown. Although the validation guidelines list this as a common laboratory contaminant, a
review of method blank and holding blank results did not indicate laboratory contamination.

Numerous target parameters were detected, both above and below the CRQL, in these water
samples as listed on the Analytical Data Set Notes. Three samples required dilution in order to
quantitate detected target parameters within the linear range of the calibration curve. Sample MW-
10 required a 1/2.3 dilution (CRQL = 23 ug/L), sample MW-6 required a 1/2.5 dilution (CRQL =
25 ug/L) and MW-2 required a 1/9.1 dilution (CRQL = 91 ug/L). All reported parameters are
confirmable. All sample results not previously noted as requiring qualification stand as reported by
CompuChem.

All blank, holding time, tuning criteria, surrogate recoveries, internal standard area, and
internal standard retention time requirements were fulfilled.
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V. DISCUSSION OF ANALYTICAL RESULTS

Tables 2A-B (Assessment Target Parameter Analytical Results; Appendix I) provide a
summary of the target parameter analytical results obtained from the second semi-annual sampling
event. These results were validated in-house by Draper Aden Associates according to the
discussion provided in Sections III and IV of this report. Tables 2A-B 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 Quantittion Limit (CRQL) for CLP-
Organic results, and the analytical method.

Estimated analytical results for the target parameters are provided in Tables 2A-B 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 second
semi-annual assessment sampling event is provided in Table 3. Non-target parameter data is
provided for preliminary assessment purpose only and is not intended for use in determining
regulatory compliance issues.

S.1 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, aithough only once for each well in the six or more
sampling and analysis events previously conducted.

Since Cadmium and Mercury were not detected as a result of the initial four (4) background
and the first semi-annual assessment monitoring analyses, Cadmmrn and Mercury were recently
removed from the existing target parameter list.

As a result of the comprehensive EPA Appendix II analyses performed during the first
semi-annual monitoring event, four (4) additional metals were observed in three (3) or more core
monitoring wells, although also at levels far below EPA MCL and North Carolina groundwater
standards.
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- Chromium
- Cobalt

- Nickel

- Vanadium

These four (4) metals were added to the existing target parameter list. Four (4) independent
samples will be collected and analyzed for these four (4) metals during the following four (4) semi-
annual sampling events at all core and boundary assessment wells to establish background.

The analytical results for the current six (6) target metal parameters, Barium, Chromium,
Cobalt, Iron, Nickel, and Vanadium, obtained from the second semi-annual assessment sampling
event, are summarized in Tables 2A and 2B and discussed below. A discussion of parameter
distribution trends for each target parameter is presented in the following Section VL

The two original target metal parameters, Barium and Iron, both common naturally .
occurring parameters, have been detected in all monitoring wells and surface water sampling
locations, as a result of the previous background Assessment monitoring events. Although
observed in all of the monitoring wells and surface water sampling locations, Barium was detected
at levels below the Federal Primary Drinking Water Standard (EPA MCL) and North Carolina
groundwater standard (NCS) of 2,000 pg/l as a result of all previous Assessment background
monitoring events. Concentrations of Iron were often at levels significantly above associated water
quality criteria. No EPA MCL or NCS exists for Iron. Similar Barium and Iron concentrations
were observed as a result of the first and second semi-annual assessment monitoring events.

The results obtained during the second semi-annual monitoring event for the four (4) metal
parameters recently added to the target parameter list closely parallel the results obtained during the

- previous semi-annual monitoring event. Chromium and Nickel were both detected in the same 4 of

12 monitoring wells and were both not detected in the surface water samples. Most of the
Chromium and Nickel concentrations were detected at trace levels, below the analytical method’s
Contract Required Quantification Limit (CRQL), and at levels below respective EPA MCL and
North Carolina groundwater standards. Cobalt was detected in 8 of 12 monitoring wells and 5 of 6
surface water sampling locations, although all concentrations were detected at trace levels.
Vanadium was detected in 11 of 12 monitoring wells, although all concentrations were detected at
trace levels. No Vanadium was detected at any surface water sampling location. No EPA MCL or
North Carolina groundwater standard exists for Cobalt or Vandium.
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5.2 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 presence of one of the
original twelve target organic parameters, trans-1,3-Dichloropropene, in the groundwater at the site
was not supported by the analytical results of the background and first semi-annual assessment
monitoring events.  Since upon completion of background data collection and the first annual
EPA Appendix II list sampling event (utilizing LLRA analytical methods), the presence of trans-
1,3-Dichloropropene in the groundwater and surface waters at the site was not confirmed, trans-1,3-
Dichloropropene was removed from the Target Parameter List.

The analytical results for the eleven (11) current target organic parameters obtained from
the second semi-annual assessment sampling event are summarized in Tables 2 A-B. 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 VL.

-Di ethan 1-

1,1-Dichloroethane (1,1-DCA) was detected at concentrations below the proposed North
Carolina groundwater standard (NCS) of 700 pg/l in ten downgradient groundwater monitoring
wells (MW-2, MW-3, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17).
1,1-DCA was not detected in the upgradient well, MW-1, or the recent addition to the core well
network, MW-15. No EPA MCL exists for 1,1-DCA. Concentrations of 1,1-DCA (detected both
above and estimated below the method CRQL) were also observed below the NCS at five of six
surface water sampling locations (S-1, S-2, S-4, S-5 and S-6).

I'etrachloroethene (PCE)

Tetrachloroethene (PCE) was detected and/or estimated at concentrations above the EPA
MCL of 5 pg/l in seven groundwater monitoring wells (MW-2, MW-3, MW-6, MW-8, M-11,
MW-12, and MW-17) and one surface water sampling location (S-4), and estimated above the
North Carolina groundwater standard (NCS) of 0.7 g/l in two additional monitoring wells (MW-9
and MW-10) and two additional surface water sampling locations (S-5 and S-6).
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Trichloroethene (TCE)

Trichloroethene (TCE) was detected and/or estimated at concentrations above the EPA
MCL of 5 pg/l in six groundwater monitoring wells (MW-3, MW-6, MW-8, MW-9, MW-12, and
MW-17). and estimated above the NCS of 2.8 pg/l in one additional monitoring well (MW-11).
An estimated concentration for TCE (detected below the method CRQL) was observed above the
EPA MCL in one surface water sampling location (S-4 ) and above the NCS in one additional
surface water sampling location (S-6). TCE was also estimated (detected below the method
CRQL) at concentrations below the EPA MCL and NCS in two additional surface water sampling
locations (S-2 and S-5).

cis-1.1-Dichloroethene (cis-1.2-DCE)

As previously discussed in Section III, 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 at concentrations above the EPA MCL
and North Carolina groundwater standard (NCS) of 70 pg/l in three groundwater monitoring wells
(MW-6, MW-8, and MW-17). 1,2-DCE was also detected and/or estimated below the EPA MCL
and NCS in five additional monitoring wells (MW-3, MW-7, MW-9, MW-11, and MW-12). 1,2-
DCE was detected above the method CRQL at concentrations below the EPA MCL and NCS at
two surface water sampling locations (S-4 and S-6). Estimated concentrations for 1,2-DCE
(detected below the method CRQL) were also observed below the EPA MCL and NCS at one
additional surface water sampling location (S-2).

Dichlorodifluoromethane

Dichlorodifluoromethane was not detected in any of the monitoring wells at any surface
water sampling locations.

1.1,1-Trichloroethane (1.1.1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) was detected at concentrations above the EPA MCL and
North Carolina groundwater standard (NCS) of 200 pg/l in two groundwater monitoring wells
(MW-2 and MW-10). 1,1,1-TCA was also detected and/or estimated below the EPA MCL and
NCS in seven additional monitoring wells (MW-3, MW-8, MW-9, MW-11, MW-12, MW-15 and
MW-17). Estimated concentrations of 1,1,1-TCA (below the method CRQL) were also observed
below the EPA MCL and NCS at three surface water sampling locations (S-4, S-5 and S-6).
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1.1-Dichloroethene (1.1-

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

Benzene

Concentrations of Benzene were estimated (detected below the method CRQL) above the
EPA MCL of 5 pg/l and above the NCS of 1 pg/l in one monitoring well (MW-6). Benzene was
also observed at estimated concentrations below the EPA MCL but above the NCS in four
additional monitoring wells (MW-3, MW-7, MW-8, and MW-9) and one surface water sampling
location (S-2). Benzene was observed at estimated concentrations below both the EPA MCL and
the NCS in two additional monitoring wells (MW-1 and MW-12)

Vinvl Chloride

Estimated concentrations of Vinyl Chloride (detected below the CLP method CRQL) were
observed at concentrations above the EPA MCL of 2 pg/l 1 in two core groundwater monitoring
wells (MW-6 and MW-8), and above both the EPA MCL and the North Carolina groundwater
standard (NCS) of 0.015 pg/l in one additional well (MW-3). Vinyl Chloride was not detected in
any of the surface water samples.

Methyviene Chloride

Methylene Chloride was detected at concentrations above the EPA MCL and NCS of 5 ug/i
in one groundwater monitoring wells (MW-9). The analysis was unable to verify lower level
detections of Methylene Chloride (less than 10 pg/l), due to the presence of Methylene Chloride in
the method blank. Methylene Chloride was not detected at any surface water sampling location.

Chloroethane

Chloroethane was detected above the CLP method CRQL in two groundwater monitoring
wells (MW-7 and MW-9) and at one surface water sampling location (S-2). Chloroethane was
detected below the CLP method CRQL in five additional groundwater monitoring wells (MW-3,
MW-6, MW-8, MW-12 and MW-17) and three additional surface water sampling locations (S-1,
S-4 and S-5). No EPA MCL or North Carolina groundwater standard (NCS) exists for
Chloroethane. . :
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ii. Non-Target Organic Parameters

The analytical results of additional detected non-target organic parameters are summarized
in Table 3. The analytical results obtained for non-target parameters, are provided to preliminary
identify those parameters which may need to be continually monitored. If upon continued semi-
annual data collection, the presence of any non-target parameters are confirmed by repeated
analysis, the parameter will be added to the Target Parameter list.

Additional non-target parameters were detected or tenatively identified in eight monitoring
wells and five surface water sampling locations. Detected or tenatively identified- non-target
parameters and associated sampling points are pres=nted below.

Non-target Parameter(s) Monitoring Point(s)
Dichloroflouromethane* MW-3,6,8,9,11,12and 17 & S-2 and 4
Ether* MW-6,7, 8 and 9 & S-2 and 4
Xylene S-1,2and 5
Acetone S-6
Toluene S-2
Ethylbenzene S-2
Carbon Disulfide S-5
- Unknown chlorinated-
flourinated compound S-5

*tenatively identified (see Section 4.4)

All of the detected or tenatively identified non-target parameter concentrations were observed
at levels below corresponding EPA MCLs and North Carolina groundwater quality standards.

As indicated in Table 6A (Cumulative Detected Non-target Organic Parameter Analytical
Results), the presence of the non-target compounds detected in the second semi-annual sampling
event are not confirmed by the non-target analytical results obtained from previous assessment
sampling events. Confirmation of the presence or absence of these non-target parameters will
continue to be evaluated on the following semi-annual monitoring events.
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VI. PARAMETER DISTRIBUTION TRENDS

6.1 Inorganic Analytical Results
Barium (total)

Barium distribution trends, indicated by the analytical results of the second semi-annual
EPA Appendix II List sampling event, are inconclusive. Although Barium was detected at every
point sampled, over half of the Barium detected in the groundwater at the site was reported at
concentrations less than 150 pug/l. The EPA MCL and the NCS for Barium is 2000 pg/l.

Barium was observed above 150 pg/l in five monitoring wells. In three of the monitoring wells
located near the waste disposal area (MW-6, MW-7 and MW-9), Barium was observed at
concentrations above 500 pg/l. Barium was also observed at elevated levels above 150 pg/l for
MW-11 (268 pg/l), located below the Boone-Nissan septic field; and MW-2 (178 J pg/l), located
within the bedrock aquifer in the drainage below the waste disposal area.

. Elevated concentrations of Barium above 150 pg/l were also estimated in three surface
water monitoring locations; i.e. S-1 (345 J pg/l), S-2 (427 J pg/l), and S-3 (182 J pg/).

Iron (total)

Iron distribution trends, indicated by the analytical results of the second semi-annual
sampling event, indicate a relationship between Iron distribution and proximity to the waste
disposal area and the western drainage. The monitoring wells for which Iron was observed at the
highest concentrations, MW-7 (12000 pg/L), MW-6 (9760 pg/L), and MW-3 (8550 pg/l), are
located adjacent and west of the waste disposal area. Iron was also observed at elevated levels
above 1000 pg/l in MW-10 (3340 pg/l), located in the drainage immediately below the waste
disposal area; MW-1 (1660 pg/l), located adjacent and upgradient of the waste disposal area.

Elevated concentrations of Iron above 1000 pg/l were also estimated in two surface water
monitoring locations; i.e. S-2 (4390 J pg/l) and S-3 (1260 J pg/l).

Chromium (total)

Chromium distribution trends, indicated by the analytical results of the second semi-annual
sampling event, also indicate a relationship between Chromium distribution and proximity to the
waste disposal area and the western drainage. Three monitoring wells for which Chromium was
detected, MW-7 (2.5 J ug/L), MW-6 (26.3 pg/L), and MW-3 (4.8 pg/l), are located adjacent and
west of the waste disposal area. Chromium was also observed in MW-10 (42.8 pg/l), located in the
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drainage immediately below the waste disposal area. The EPA MCL for Chromium is 100 pg/l and
the NCS is 50 pg/l.

Chromium was not detected in any surface water monitoring locations.
It (t

Cobalt distribution trends, indicated by the analytical results of the second semi-annual
sampling event, are inconclusive. The monitoring wells for which concentrations of Cobalt were
estimated at the highest concentrations, MW-6 (24.7 J pg/L), MW-9 (9.6 J nug/L), and MW-11 9.0
pg/l), are situated in three dissimilar locations. The low level, trace detection of Cobalt estimated
in other wells also reveal no significant distribution trends. No EPA MCL or NCS exists for
Cobalt.

Estimated, low level, trace concentrations of Cobalt between 1.5 J pg/l and 8.0 J pg/l were
also detected in five of six surface water monitoring locations.

Nickel (total)

Nickel distribution trends, indicated by the analytical results of the second semi-annual
sampling event, also indicate a relationship between Nickel distribution and proximity to the waste
disposal area and the western drainage. Three monitoring wells for which Nickel was detected,
MW-7(7.3 J pg/L), MW-6 (25.4 ng/L), and MW-3 (7.1 pg/l), are located adjacent and west of the
waste disposal area. Nickel was also observed in MW-10 (35.9 pg/l), located in the drainage
immediately below the waste disposal area. The EPA MCL and NCS for Nickel is 100 g/l

Nickel was not detected in any surface water monitoring locations.

Vanadi tota

Vanadium distribution trends, indicated by the analytical results of the second semi-annual
sampling event, indicate a relationship between Vanadium distribution and proximity to the waste
disposal area and the western drainage. Although estimated concemntrations for Vanadium were
observed in al monitoring wells, three monitoring wells for which Vanadium was estimated at
higher concentrations, MW-3 (17.9 pg/L), MW-7 (10.6 J pg/L), and MW-8 (5.5 pg/l), are located
adjacent and west of the waste disposal area. Vanadium was also estimated at elevated levels above
5.0 pg/l in MW-10 (7.5 pg/l), located in the dramage immediately below the waste disposal area.
No EPA MCL or NCS exists for Vanadium.

Vanadium was not detected in any surface water monitoring locations.
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6.2  Organic Analytical Results

i Target Organic Parameters

=pichioroetnane =

1,1-Dichloroethane (1,1-DCA) distribution trends, as indicated by the analytical results of
the second semi-annual sampling event, reveal 1,1-DCA was observed at elevated concentrations 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.

1,1-DCA was observed at the highest concentrations (although below the proposed North
Carolina groundwater quality standard of 700 pg/l) in the nested well pair, shallow well MW-3
(150 pg/l) and deep well MW-17 (120 pg/l), located at the downgradient property boundary of the
Bolick site. Elevated concentrations of 1,1-DCA above 100 pg/l were also observed between the
landfill and the Bolick site at MW-6 (120 pg/l), downgradient of the Bolick site at well MW-12
(120 pg/l E), and in the deep well MW-2 (130 pg/l), located in the north drainage below the waste
disposal area.

Elevated 1,1-DCA concentrations were also observed within the Bolick site at well MW-8
(80 pg/h), downgradient of the Bolick site at MW-11 (26 pg/l), along the southern saddle above the
landfill at MW-9 (36 pg/l), and estimated in the north drainage below the waste disposal area at
MW-10 (22 J pg/l).

A lower level concentration of 1,1-DCA was estimated at MW-7 (5 J ug/l), located south of
the Bolick site.

etrachloroethene

Tetrachloroethene (PCE) distribution trends, as indicated by the analytical results of the
second semi-annual sampling event, show that with few exceptions, PCE was detected primarily
along the west drainage basin adjacent to-the landfill, located within and below the "Bolick" site.

PCE was detected at concentrations above the EPA MCL (5 pg/l) in the nested well pair
located at the downgradient property boundary of the Bolick site; i.e. shallow well MW-3 (46 pg/l)
and deep well MW-17 (41 pg/l). PCE was also detected downgradient of the Bolick site at
concentrations above the EPA MCL in the nested well pair located below the Boone-Nissan septic
field; i.e. shallow well MW-11 (12 pg/l) and the deep well MW-12 (37 pg/l). PCE was similarly
detected above the EPA MCL in MW-8 (36 ug/l), located with the Bolick site, and in well MW-6
(10 J pg/l), located between the landfill and the Bolick site.
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PCE was estimated at lower concentrations above the EPA MCL in well MW-2 (20 J pg/),.
located within the bedrock aquifer in the north drainage below the waste disposal area.

PCE was also estimated at concentrations above the EPA MCL (5 ug/l) in the surface water
sampling location situated in the west drainage, S-4 (9 J pg/l).

Trichloroethene (TCE)

Trichloroethene (TCE) distribution trends, as indicated by the analytical results of the
second semi-annual sampling 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 (28 pg/l), located
adjacent to the landfill, within the Bolick site. Elevated TCE concentrations above the EPA MCL
of 5 pg/l were also observed in the deeper well adjacent to MW-6, MW-8 (16 pg/L). Elevated
concentrations above the EPA MCL for TCE were also observed in the nested well pair located at
the downgradient property boundary of the Bolick site; i.e. shallow well MW-3 (20 pg/1) and deep
well MW-17 (19 pg/l). TCE was also detected above the EPA MCL downgradient of the Bolick
site in well MW-12 (15 pg/l), located below the Boone-Nissan septic field.

A TCE was also estimated at concentrations above the EPA MCL (5 ug/l) in the surface water
sampling location situated in the west drainage, S-4 (6 J pg/l).

The only TCE concentrations observed outside of the west drainage basin were estimated in
MW-9 (6 J pg/l), located between the landfill and the Rocky Mountain Heights Subdivision, and
the surface water sampling points, S-2 (1 J pg/l), S-5(1 J ug/l), and S-6 (3 J ug/),.

cis-1.2-Dichloroethene (cis-1.2-DCE

As previously discussed in Section III, 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

1,2-Dichloroethene (1,2-DCE) distribution trends, as indicated by the analytical results of
the second semi-annual sampling event, are similar to PCE, TCE, and Dichlorodiflouromethane
distribution trends. With one exception (MW-9), 1,2-DCE was only detected along the west
drainage basin adjacent to the landfill, located within and below the Bolick site.

1,2-DCE was observed at the highest concentrations (above the EPA MCL and NCS of 70
pg/l) in MW-6 (420 pg/l) and MW-8 (78 pg/l), located adjacent to the landfill and the Bolick site,

25

Second Semi-annual Assessment
Monitoring Results Report
Watauga County Landfill

June, 1996




and in deep well MW-17 (87 pg/l), located at the downgradient property boundary of the Bolick
site. Elevated concentrations of 1,2-DCE (below the EPA MCL and NCS) were also observed in
shallow well MW-3 (64 pg/l), located at the downgradient property boundary of the Bolick site,
and downgradient of the Bolick site at the nested well pair, shallow well MW-11 (11 pg/l) and deep
well MW-12 (54 pg/).

Lower level detections of cis-1,2-DCE were observed at the two monitoring wells, MW-7
(6 J ug/), located south of the Bolick site, and MW-9 (11 ug/l), located along the southern saddie
above the landfill.

1,2-DCE was detected at three surface water sampling locations; S-2 (estimated at 5 J pg/l),
S-4 (35 pg/l), and S-6 (16 pg/l).

ichlorodi €

Dichlorodifluoromethane was not detected in any of the monitoring wells at any surface
water sampling locations.

1.1,1-Trchloroethane (1.1.1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) distribution trends, as indicated by the analytical results
of the second semi-annual sampling event, show that 1,1,1-TCA, although occurring 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,I-TCA was observed above the EPA MCL and NCS of 200 pg/l in the
bedrock wells, MW-2 (1300 pg/l) and MW-10 (290 pg/l), located in the northern drainage below
the landfill.

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 (21 pg/l) and deep MW-17 (estimated at 7 J pg/l), and shallow MW-11 (estimated at 6 J
ng/l) and deep MW-12 (15 pg/l), located along and downgradient of the Bolick Site property
boundary, respectively. An estimated concentration (below the LOQ) of 1,1,1-TCA was also
observed in MW-8 (8 J pg/l), located upgradient of these two nested pairs of wells in the west

drainage basin.

Estimated 1,1,1-TCA concentrations were also observed at three surface water sampling
locations; S-4 (2 J ug/l), S-5 (2 J pg/l), and S-6 (1 J pug/).

1,1,1-TCA was additionally estimated in MW-9 (8 J pg/1), located adjacent to the Carroll
property and MW-15 (4 J pug/l), located adjacent to Rocky Branch.
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1.1-Dichloroethene (1,1-DCE)

1,1-Dichloroethene (1,1-DCE) distribution trends, as indicated by the analytical results of
the second semi-annual sampling event, show that 1,1-DCE was observed at the highest
concentrations in the bedrock of the northemn drainage basin below the landfill. The highest
concentrations for 1,1-DCE were observed in the deep bedrock well MW-2 (210 pg/l), located in
northern drainage basin below the landfill and in the bedrock well MW-10 (51 pg/l), located in the
northem drainage directly below the fill areas.

Monitoring wells located in the west drainage hasin 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; MW-3 (3 J pg/l), MW-8
(6 J ug/M), MW-12 (3 J pg/l), and MW-17 (2 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.

€ ne

Benzene distribution trends, as indicated by the analytical resalts of the second semi-annual
sampling event, suggest a relationship between Benzene distribution and proximity to the waste
disposal area.

Benzene was estimated at concentrations above the EPA MCL (5 pg/l) and NCS (1 ug/l) in
MW-6 (13 pg/l), located adjacent and west of the disposal area. Estimated Benzene concentrations
between the lower North Carolina groundwater quality standard (NCS) and the higher EPA MCL
were observed distributed about the waste disposal area in four other wells; MW-3 (2 J pg/L),
MW-7 (5 J pg/L), MW-8 (5 J ug/l), and MW-9 (4 J pug/L).

Benzene was also estimated at a concentration befween the EPA MCL (5 pg/l) and NCS (1
pg/l) in the landfill spring capture outfall, S-2 (2 J pug/L).

Vinyl Chloride

Vinyl Chloride distribution trends, indicated by the analytical results of the second semi-
annual sampling event indicate estimated levels of Vinyl Chloride above the EPA MCL (2 pg/l)
and NCS (0.015 pg/l) in the west drainage adjacent to the landfill in MW-6 (14 J pg/l), located
between the landfill and the Bolick site, and MW-8 (5 J pg/l), located within the Bolick site. An
estimated level of Vinyl Chloride was also detected above the NCS (0.015 pg/l) in MW-3 (2 J
ug/l), located in the west drainage at the downgradient property boundary of the Bolick site.
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Methylene Chloride

Methylene Chloride distribution trends, as indicated by the analytical results of the second
semi-annual sampling event, show that Methylene Chloride was confirmed present at only one
location, MW-9 (120 pg/l), located adjacent to the Carroll Residence, between the landfill and the
Rocky Mountain Heights Subdivision. This Methylene Chloride concentration is well above the
EPA MCL and North Carolina groundwater standard (NCS) of 5 pg/l.

or. ane

Chloroethane distribution trends, as indicated by the analytical results of the second semi-
annual sampling event, indicate that Chloroethane was observed at the highest concentration in
MW-9 (16 pg/l), located adjacent to the Carroll property, and well MW-7 (41 pg/), located south
of the Bolick site, adjacent to the disposal area.

Elevated estimated concentrations of Chloroethane were also observed in five monitoring
wells located in the west drainage; shallow well MW-3 (8 J pg/l), located adjacent to deep well
MW-17 (5 J pg/l), deep well MW-12 (5 J pg/l), located adjacent to shallow well MW-11 (not
-detected), MW-6 (14 J pa/l), located between the landfill and the Bolick site, and in MW-8 (1017
ug/1), located within the Bolick site.

ii. Non-target Organic Parameters

As previously discussed in Section IV_B.ii, additional non-target parameters were tenatively
identified in eight monitoring wells and detected at concentrations below the corresponding CLP
method CROL in five surface water sampling locations (Table 3, Appendix I). A combined total of
two non-target parameters were tenatively identified in the eight monitoring wells (MW-3, MW-6,
MW-7, MW-8, MW-9, MW-11, MW-12, and MW-17) These monitoring wells are preferentially
located along the N55°W lineament, both adjacent to the waste disposal area and within the west
drainage. A combined total of six non-target compounds were detected in five surface water
monitoring locations (S-1, S-2, S4, S-5, AND S-6). Four non-target parameters were detected in
one of these surface water sampling locations, although again at concentrations below the
corresponding CLP method CRQL.

Non-target parameter distribution trends will continue to be evaluated. These non-target
compounds have not been repeatedly detected in these wells as a result of previous background
analyses (Table 6A, Appendix I). The isolated detection of these non-target compounds in these
wells is not indicative of a pervasive, persistent occurrence.
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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). These 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 tends to indicate potential impacts resulting from activities
specifically undertaken on these sites and/or immediately around the private well heads and/or
components of the well systems.

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 earlier Assessment reports

A routine potable well sampling schedule has been proposed to the NCDEHNR that
involves the semi-annual sampling of a minimum of six residences.
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The proposed semi-annual potable well sampling schedule will continue to concentrate on
sampling those potable wells that have previously shown trace level detections of organics similar
to those detected in the landfill groundwater monitoring well network. This will be accomplished
by routine, semi-annual sampling of the three potable wells that have previously shown trace level
detections of organics similar to those detected in the landfill groundwater monitoring well
network, as discussed in the recent Remedial Investigation and Alternatives Report [e.g. BREMCO
(well reference no. 5), Ward Residence (well reference no. 24), and Shared Well #2 (well reference
no. 14)].

The proposed semi-annual schedule will also continue to incorporate periodic
confirmational sampling on potable wells that have previously shown nondetection of target
organic analytes, or have shown detections of organics dissimilar to those detected in the landfill
groundwater monitoring well network. This will be accomplished by including the sampling of
three (or more as appropriate) additional potable wells during each semi-annual sampling event.
The decision criteria for inclusion of additional wells in the potable well sampling program should
continue to be based both on previous sampling results as well as public input or requests.

The semi-annual potable well program sampling ever.ts are anticipated to be perfcrmed in
the spring (e.g. April) and fall (e.g. October) months and will roughly coincide with the semi-
annual monitoring of the landfill’s monitoring program. The first routine, regularly scheduled
semi-annual potable well sampling (e.g. April, 1996) is described herein.

7.1  February 21, 1995 Sampling Event

Two potable wells were resampled on February 21, 1995, prior to implementation of the
proposed routine semi-annual potable well sampling schedule, in response to requests received
subsequent to a public participation session conducted by Watauga County. Previous sampling
conducted on these two potable wells have previously either not detected any organic compounds
or only shown the trace and/or low level detection. These two potable wells included a
Meadowview condominium residence (well reference no. 38), located south of the Rocky Mountain
Heights Subdivision, and one residence (well reference no. 1), located in the northwest portion of
the west drainage below the landfill.

wview inmums; Unit #

The potable well water from Unit #2 in the Meadowview condominiums, located south of
the Rocky Mountain Heights subdivision, was sampled on February 21, 1995. Previous water
analysis of the potable well water, sampled from the Welch residence in the Meadowview
condominiums on October 20, 1993, detected chloroform and trans-1,2-dichloroethene at
unquantifiable levels below 1 ppb and trace levels of 1,1,1-trichloroethane and trichloroethene.
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Chloroform is a common transformation product from the chlorination of well systems and trans-
1,2-dichloroethene has not been confirmed present in the landfill monitoring well network to date.
1,1,1-trichloroethane and trichloroethene, detected at trace levels, are found in many common
solvents which could be used at this site. The resampling of the Meadowview condominiums
resulted in the detection of no volatile organic compounds.

Colene Bolick Residence (well reference no. 1)

The potable well from the Colene Bolick Residence, located in the northwest portion of
west drainage below the landfill was also resampled on February 21, 1995. The initial sampling of
the Colene Bolick residence, performed on March 5, 1993, resulted in the detection of no volatile
organic compounds. The recent resampling of the Colene Bolick residence also resulted in the
detection of no volatile organic compounds.

7.2 April9, 1996 Sampling Event

For the first routine, regularly scheduled semi-annual potable well sampling event, the
Health Department attempted to involve BREMCO (well reference no. 5), the Ward Residence
(well reference no. 24), Shared Well #2 (well reference no. 14), the Bolick rental residence (well
reference no. 2), the Simko residence (well reference no. 20), and the McClintock residence (well
reference no. 33). These wells include four residences located in the Rocky Mountain Heights
Subdivision (well. reference nos 14, 20, 24 and 33), and the potable wells located in the west
drainage below the landfill (well reference nos. 2 and 5). All these wells had been sampled
previously. Attempts were made to resample these potable wells to further investigate trace and/or
low level detections previously detected.

Four potable wells were sampled on April 9, 1996, marking the initiation of the routine
semi-annual potable well sampling schedule. The results obtained from these potable wells [i..;
BREMCO (well reference no. 5), Shared Well #2 (well reference no. 14), the Bolick rental
residence (well reference no. 2), and a residence located behind the Cheverolet Dealership’s lot
(well reference no. 7)] are presented below. The residence located behind the Cheverolet
Dealership’s lot is connected to the Cheverolet Dealership’s potable well (well reference no. 7).

ell reference po. 5)

Six (6) chlorinated volatile organic solvent compounds were detected in the April 10, 1996
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
compounds detected at quantifiable levels were 1,1-Dichloroethane (1,1-DCA), which was detected
Just above the detection limit of 1 ppb at 1.5 ppb, and 1,1-Dichloroethene (1,1-DCE), which was
also detected at the detection limit of 1 ppb. No EPA Maximum Contaminant Level exists for 1,1-
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DCA. The EPA MCL for 1,1-DCE is 7 ppb. 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. All six (6) compounds have been detected in the past four (4) sampling
events. Three of these compounds (1,1-Dichloroethane, 1,1,1-Trichloroethane, and
Trichloroethene) have been detected in all six (6) previous sampling events.

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. Subsequent resampling of shared well #2 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) commeon chlorinated organic compounds (1,1-Dichloroethene and 1,1,1-Trichloroethane) at
unquantifiable levels below 1 ppb.

The third January 12, 1995 sampling only detected 1,1-Dichloroethene at unquantifiable
levels below 1 ppb.

Shared well #2 was drilled deeper in the fall of 1995 in order to provide needed water
production. Resampling was performed to investigate the effect of drilling the well deeper on the
concentrations of organic compounds found in this potable well. The fourth resampling,
performed on October 24, 1995, detected 1,1-Dichloroethane {not 1,1-Dichloroethene) at
unquantifiable levels below 1 ppb, trace levels of Tetrachloroethene and 1,1,1-Trichloroethane, and
Chloroform at 9 ppb. Chloroform is likely a transformation product resulting from the recent
chlorination of the well system. A variety of additional compounds that due not appear related to
the organic constituents found in the landfill’s monitoring well network were also detected. These
compounds include the following: Bromodichloromethane, Dibromochloromethane, 2-
Chlorotoluene, 4-Chlorotoluene, Methyl Ethyl Ketone, and Tetrahydrofuran. The presence of these
compounds are likely a byproduct resulting from the recent overdrilling of the well bore.

The recent fifth resampling only detected 1,1-Dichloroethene at unquantifiable levels below
1 ppb.
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Bolick rental residence (well reference no. 2)

The Bolick rental residence potable well, located directly to the southwest of the BREMCO
business, was also resampled and analyzed during this sampling event. The Bolick rental residence
potable well has been sampled three previous times. Trace levels (less than 1.0 ppb) of two
common chlorinated volatile organic compounds (1,1-dichloroethane and 1,1-dichloroethene) and
significant levels of methyl ethyl ketone (MEK) and Tetrahydrofuran were detected as a result of
the previous two sampling events. MEK and Tetrahydrofuran have not been detected in the landfill
monitoring well network to date. Coincidentally, three of the four compounds detected in the initial
Bolick rental residence potable well sampling event conducted on March 5, 1993 (benzene
derivative compounds) were also not detected in the landfill monitoring well network.

The recent sampling and analysis of the Bolick rental residence well only resulted in the
detection of trace levels of one of the previously detected compounds (1,1-dichloroethane).

verolet ership (we ence no. 7

The initial sampling of the Cheverolet Dealership’s potable well, performed on March 5,
1993, resulted in no detected volatile organic compounds. The Cheverolet Dealership’s potable
well was resampled on April 26, 1995 in response to NCDEHNR Solid Waste Section
recommendations. The second sampling of the Cheverolet Dealership’s potable well detected tert-
Butyl Metyl Ether at a concentration of 24.4 ppb. A residence located behind. the Cheverolet
Dealership’s lot was sampled during the recent April 9, 1996 (third) sampling event. This
residence is connected to the Cheverolet Dealership’s potable well. The third sampling of the
Cheverolet Dealership’s potable well also detected tert-Butyl Metyl Ether at a concentration of 2.5
ppb. Tert-Butyl Metyl Ether has not been detected in any of the assessment monitoring wells to
date. The presence of tert-Butyl Metyl Ether in the Cheverolet Dealership’s potable well is likely
due to activities and sources immediately surrounding the well head.

7.2 May 10-11, 1996 Sampling Event

Three potable wells, located in the Rocky Mountain Heights Subdivision, were sampled on
May 10-11, 1996, to complete the first routine, regularly scheduled semi-annual potable well
sampling event [i.e., the Ward Residence (well reference no. 24), the Simko residence (well
reference no. 20), and the Johnson residence (well reference no. 23)]. The Health Department was
unsuccessful at contacting the McClintock residence (well reference no. 33). The McClintock
residence is only seasonally occupied. Attempts will be made to sample the McClintock residence
during the next semi-annual sampling event, scheduled for the fall (e.g. October).
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Wa‘ idence (well reference no. 24

The recent May 10-11, 1996 resampling and analysis of the Ward residence potable well
detected trace levels of Chloroform and Tetrachloroethene, and unquantifiable levels below 1 ppb
of 1,1-Dichloroethane. The results of the previous October 24, 1995 analysis of the Ward residence
potable well was identical to these recent sampling and analysis results.

Prior to these two sampling events, five sampling events had been conducted on the Ward
residence potable well. The combined analyses from the previous sampling events conducted on the

- Ward residence potable well had detected trace and/or unquantifiable levels below 1 ppb of five (5)

chlorinated organic compounds (Carbon Tetrachlor:de, 1,1-Dichloroethane, 1,1,1-Trichloroethane,
Trichloroethene, and Tetrachloroethene).

The initial Ward residence sampling event also detected Methylene Chloride at 3.2 ppb. the
next five 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 five sampling events conducted at the Ward residence had resulted in the nondetection of
chloroform. Chloroform is a common transformation product result from the chlorination of well

systems.

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

Simko residence (well reference no. 20)

The potable well water from the Simko residence was resampled on May 10-11, 1996 to
confirm the results from the initial sampling event conducted on March 23, 1993. The initial
sampling event detected chloroform at unquantifiable levels below 1 ppb and 1,2-dichloroethane at
trace levels. The recent resampling also resulted in the detection of chloroform at unquantifiable
levels below 1 ppb and 1,2-dichloroethane at trace levels. Chloroform is a common transformation
product result from the chlorination of well systems.

n residence (we ce

The potable well water from the Johnson residence was resampled on May 10-11, 1996 to
confirm the results from the initial sampling event conducted on May 11, 1993. The initial
sampling event detected chloroform at unquantifiable levels below 1 ppb. The recent resampling
also resulted in the detection of chloroform at unquantifiable levels below 1 ppb. Chloroform is a
common transformation product result from the chlorination of well systems.
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7.4 Pending Potable Well Sampling

The proposed semi-annual potable well sampling schedule involves the semi-annual
sampling of a minimum of six residences. As outlined in the proposed schedule, the 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 well
network. Duplicate sampling will indicate whether the organics detected are a persistent
occuITence or uncommon event.

The proposed semi-annual potable well sampling schedule will continue to concentrate on
sampling those potable wells that have previously shown trace level detections of organics similar
to those detected in the landfill groundwater monitoring well network. This will be accomplished
by routine, semi-annual sampling of the three potable wells that have previously shown trace level
detections of organics similar to those detected in the landfill groundwater monitoring well network
[e.g. BREMCO (well reference no. 5), Ward Residence (well reference no. 24), and Shared Well #2
(well reference no. 14)].

The proposed semi-annual schedule will also continue to incorporate periodic
confirmational sampling on potable wells that have previously shown nondetection of target
organic analytes, or have shown detections of organics dissimilar to those detected in the landfill
groundwater monitoring well network. This will be accomplished by including the sampling of
three (or more as appropriate) additional potable wells during each semi-annual sampling event.
The decision criteria for inclusion of additional wells in the potable well sampling program should
continue to be based both on previous sampling results as well as public input or requests.

* The Health Department will also attempt to sample the seasonally occupied McClintock
residence (well reference no. 33) during the next October sampling event. The two previous
sampling events performed on this well were also performed during the months of August and
October.

In summary, review of the analytical results from all the potable well sampling conducted
recently, performed by the NC Department of Epidemiology, indicate that the recently sampled
well waters are acceptable for all uses due to either nondetection or very low level detection of the
organic analytes. At this time the cause or source of all the low level detected organics can not be
determined.

35

Second Semi-annual Assessment
Monitoring Results Repont
Watauga County Landfill

June, 1996




+ —— I P N I — —— ——

VIII. CONCLUSIONS
8.1 Parameter Distribution

The analytical results obtained from the second semi-annual assessment monitoring event
are similar to the results obtained from the previous assessment events. The analytical results
indicate the northemn edge of the occurrence of assessment target parameters in the groundwater
primarily exists within the construction right-of-way for the proposed Route 421 bypass. South of
the proposed bypass, the detection of assessment target parameters was concentrated between the
saddle, located between the landfill and the Rocky Mountain Heights Subdivision, and the west and
north drainages below the landfill.

West Drainage

In the west drainage, the detection of target parameters above groundwater standards was
observed in both the soil and bedrock aquifer media, extending from the landfill to the proposed
bypass. The recent analytical results reveal five target parameters detected above the method
CRQL and an additional four target parameters estimated below the method CRQL in MW-12,
located south of the proposed bypass. Previous organic analyses performed on the piezometer
network on November 16-18, 1992, indicates the target parameters are confined to the trough of the

west drainage.

Six target organic parameters were detected in the surface water sampling location, S-4,
located in the west drainage (two parameters at concentrations above the method CRQL and four
parameters below the method CRQL). The estimated concentrations of two of these six organic
compounds observed in the west drainage were above surface water standards at S-4. Sampling
and analysis performed on surface water sampling location, S-6, located approximately 150 feet
downstream from S-4, indicates levels observed in S-4 dissipate quickly.

The organic compounds and relative levels detected in the surface water sampling locations
in the west drainage are consistent with the those detected in adjacent groundwater monitoring
wells, although at lower concentrations, and indicate that organic impacts to surface water are
entirely due to local groundwater discharge at this location. Directly below S-6, the west surface
water drainage receives considerable surface runoff from 280 feet of topographic relief existing
directly to the south of the west drainage’s watershed. This portion of the west drainage was not
sampled during the recent second semi-annual sampling event due to stagnant, unrepresentative
sampling conditions. It is anticipated that pending sampling of the west surface water drainage
directly below S-6 will result in the non-detection of all target parameters.
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North Drainage

In the north drainage, the detection of target parameters is confined to the bedrock aquifer
medium. The elevated levels of the target parameters detected in the two monitoring wells
accessing the bedrock aquifer medium in the north drainage indicate the parameters have
preferentially migrated to deeper fracture zones within the bedrock. Downgradient of the northern
drainage, 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 be exhibiting lateral stratification. Rather than continuing to follow the northern
. drainage orientation, groundwater may flow N55°W, parallel to Rocky Branch, within the area
between the nested well pair, MW-14 and MW-15, and the Chevrolet Dealership, before reaching
the apex of the watershed.. Note, the absence of similar volatile organic parameters detected at the
Chevrolet Dealership's potable well suggests non-impact at the dealership's well location.

uthe addle

Several organic compounds detected in the monitoring well located along the southern
saddle between the landfill and the Rocky Mountain Heights subdivision, particularly Methylene
Chloride, were observed at markedly different concentrations than the levels of the organic
compounds detected in the remainder of the monitoring well network. The analytical results
obtained from the monitoring well installed along the saddle between the landfill and the Rocky
Mountain Heights Subdivision (MW-9) indicates the organic parameters observed in the Carroll
residence potable well are not confined to the Carroll property.

8.2  Target Parameter Summary

The detection of three target parameters, TCE, cis-1,2-DCE, and Chloroethane, was only
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, 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 1,1,1-TCA was also
observed along the southern saddle.

The detection of PCE was observed in both the west and the north drainages, although PCE
was observed at significantly higher elevated levels in the west drainage,

The detection of 1,1-DCA was observed at elevated concentrations in more monitoring
wells throughout the site than any other target parameter, although 1,1-DCA was observed at the
highest concentrations in the west drainage

-
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Methylene Chloride was only confirmed present in MW-9, located along the southern
saddle between the landfill and the Rocky Mountain Heights subdivision. Concentrations observed
in MW-9 were twenty-four times the EPA MCL.

- Benzene was detected in seven monitoring wells. Higher concentrations of Benzene are
preferentially distributed adjacent to the disposal area. Lower estimated concentrations were found
distributed further downgradient within the west drainage and in MW-9, located along the southern
saddle between the landfill and the Rocky Mountain Heights subdivision

Dichlorodifluoromethane was not detected above or estimated below the method LOQ in
any monitoring well or surface water sampling location.

Vinyl Chloride was detected in three monitoring wells, all centrally located in the west
drainage, adjacent to the waste disposal area.

83  Closing

Third Semi-annual Assessment Background Monitoring Event

The third semi-annual assessment monitoring event (seventh assessment event) is
tentatively scheduled to be performed in October, 1996. As indicated in the Assessment
Monitoring schedule (Table 1, Appendix I), core assessment wells will be analyzed utilizing LLRA
analytical methods for the third semi-annual assessment monitoring event. Surface water
monitoring points will be analyzed using CLP analytical methods.

Revisions to the network of core and boundary assessment wells for the second semi-annual
assessment monitoring event involved in the upgrading of monitoring well MW-15 to "core" status.
As approved by the NCDEHNR, the non-impacted boundary wells (i.e. MW-4, MW-5, MW-13,
MW-14, MW-16, and MW-18) were withdrawn from the routine compliance monitoring program
and were not sampled during the second semi-annual assessment monitoring event. As requested
by the NCDEHNR, Watuga County proposes to bi-annually rotate the non-impacted wells in and
out of the routine compliance monitoring program basis. Watauga County reserves the right to
propose an alternate monitoring frequency for the non-impacted wells based on temporal
contaminant distribution trends observed from subsequent monitoring events.

Upon the approval of the NCDEHNR, the alternate monitoring frequency of the non-
impacted wells revisions outlined above will be implemented with the second semi-annual
assessment monitoring event (sixth assessment event), tentatively scheduled to be performed by
Draper Aden Associates in January, 1996.
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Proposed Assessment Monitoring Well Location

As presented in the Remedial Investigation and Alternatives (RIA) Report for the Watauga
County Landfill, dated January 12, 1996, an additional assessment monitoring well is proposed
in the west drainage. This additional assessment monitoring well is proposed in response to trace
level detections observed in the Blue Ridge Electric Company’s (BREMCO) potable well (Potable
Well Analysis Summary Table, Appendix IV). These trace level detections suggest groundwater
flow within the west drainage may follow a N55°W lineament set within the west drainage. The
objective of the proposed monitoring well is to provide additional information to evaluate the
transport, migration, and fate of the organic parameters, and evaluate aquifer equilibrium
conditions existing within the west drainge. The County recently obtained an agreement with
BREMCO for the property easement necessary for the installation of the additional well. The
proposed location for the additional assessment monitoring well is approximately fifty feet north-
northwest of BREMCO’s potable well (well reference no. 5, see Figure 1), along the N55°W
lineament set trace. ‘

Review of the BREMCO potable well record indicates that the well was drilled to a total
depth of 425 feet. The driller of the BREMCO potable well (Dewey Wright Wel and Pump) has
been unable to locate a detailed well record specifying groundwater production zones. Therefore,
since the primary groundwater production zone observed during the drilling of BREMCO’s potable
well is not documented, the depth of the screened interval of the proposed monitoring well will
coincide with the the portion of the aquifer most likely to be impacted (within 100-150 ft.). The
actual depth of the monitoring well screen interval will be chosen in the field in response to
groundwater production conditions encountered during drilling. The monitoring well screen
interval will not be located in unproductive groundwater production zones.

Watauga County will install the additional assessment monitoring well, as detailed above,
upon DEHNR approval. The County’s objective is to have the well installed, developed, and
equipped with a dedicated stainless steel and TEFLON electrical submersible pump prior to the
next semi-annual assessment monitoring event (seventh assessment event) scheduled to be
performed in October, 1996.

Second Semi-annual Assessment
Monitoring Results Report
Watauga County Landfill

June, 1996
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STANDARD FIELD PROTOCOL - INITIAL ACTIVITIES

Project Watauga County Landfill Permit #95-02 Date ’-\{‘\ fac

Sampling Sequence  See bLelow Weather/Temperature s<e astc,
Samplers Jess S, Yoo lo / Curtg F—«,t‘-e(’

Static Water Level meaburement equipment S:biest Wler Lewe{ Prale

procedure To\revs Ten

Well evacuation equipment _Mw ] - digiciablc b Slem [ 0l whanwscidy delic Ses Pue?
procedure pel- GMf - Ho =T s Aq i e ceclari . rater

, 7
Sample withdrawal equipment mMuw-7(b Aer) e latan ko, - g ;. S Lpuiys

procedure Segle A N o= 2 ) /]M; e
Sample filtration equipment hone. gk
procedure v

Types of sample containers and method of preservation used for
required analysis (in order of sequence of filling containers)

CLP velshllet : 40k amber nlag, Lithio, /L5 01 <pbien
LR w2, T\ L AT A% i ‘/ e H"\’O.z/ —~L-.7

Internal temperature of shipping containers at outset of sampling
{oom ’lzv"»?_grévr(
\J

Temperature equipment HNa BT 20013 ¢ trdre

calibration procedure Loder nal)
measurement procedure IR R AT-N
PH equipment ' FPININA- o =2 ¢ v\.’-‘rc:‘

o . . N N ~ ¢ .
calibration procedure devolliyonvwalc — AL Eere o, Tis v ife.
measurement procedure [ ety S

Conductivity equipment _Corntee Therlmaic  mofer

calibration procedure —onle ain / 14 4 S candrN el o
measurement procedure Voo oS i

. . . ” « / - ) LR Y
Conductivity calibration measurement7/t1me O‘OC';\ ::"f ) - “—3—‘3 (S"&>
. - 4/518, o F 30
Sampler signatures (date/time) y/»“ﬁ\u/(,_. dfafag 094¢

Sa“jfo"’a Sc?)vcmcu /‘\\M—(, MW-L,Mw “8 MW MW~ (drf%’ﬁg)
’ .
A MW — 7’ My~ (0} i I R RV RN FAYNY __,_-\/

¢ —

IR Hw -7
. /
S 5,55 -1, S-5 T4 oo

— =

(c{:(( ast Sangle MO~ 4 MUU-G ANS =13 MG 14 aavm 11 aaais b



SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No, 95-02

Well # _MW-1 Date 4~/5¢ Time_ ‘*4S  Sampler's Initials 57 /c=
Condition of well/pad: 3450«(

pH Calibration: _ 7 and & _ Standard solutions Meter Calibrated to pH _7-2¢ and 4.co .

Reference Point - Top of Well Casing:

Depth To Water = DTW =__ 3kt (in feet)
Total Depth of well = D =__76.65 (in feet)
Water column length = Lany = (TD-DTW) (53 - A/t =__ 2739 (in feet)
Volume of water in well casing = V., = L.q, * 6463 gal/ft L. - T
Minimum Purge Volume (gallons) = 3 * \'A = 143 o8
Measurements collected during purging:

i3:56 : Purge start time Description of Initial Purge Water:(e.g. silty?) clear) as adar

Specific Purge Rate(GPM) Estimated

#] Time Temp. (C) pH mV | Conductivity or # of bails volume purged
1] 5% 1. G-Y2 22.2 | 1030 ¢ 4 Gem ~ ¥
2| 1va3 no 6.2 37.5 | 101 S Y Gem ~ ¢
S| oy i"ns G. Y s | 9.5 45 v Cfm ~Y¥
A il.y Cax 13 | 913 .5 g Cim - 7%

— 1415 :Dial down time Reduced Flow Rate Time __ {9 __min_ for 15 sec/ft. of total well depth.
Total volume of water purged 176 il pova

Description of final purge water (e.g. silty? NAY’Ls?) clesr —vo odoys—

Field pH Adjustments: - ,, —
Total and Dissolved Metals: pH< 2 Acrylonitrile &@ ent: pH Field VOA M
Z nlof HJ0, Preservative — of drops of N HC1 m of N HCI1
Sample Collection Time 4235
Misc. Field Observations Vone
Sampler signatures (date/time) (GF St 4 / 1t 1435

yief¢q 7 ging



SAMPLE COLLECTION FORM
Project: Mg@_&mm[‘andﬁll Permit No. 95-02
Well #_MW-2 Date_4[is /1L Time __'\5Y  Sampler's Initials _Jl?_lC_\:__
Condition of well/pad: agod
pH Calibration: _1__ and _L® Standard solutions Meter Calibrated to pH 1-06 and _ ‘0.1~
Reference Point - Top of Well Casing:
Depth To Water = DTW =__ 3% (infeet)
Total Depth of well = TD = 177.50  (in feet)
Water column length = cm, (TD-DTW) = 1.¢5  (in feet)
Volume of water in well casing = Vg, = Leey * 0.163 gal/ft. A N .
Minimum Purge Volume (gallons) =3 * V_ = g4 3&.@«4—

Measurements collected during purging:
__1520 . Purge start time Description of Initial Purge Water:(e.g. silty?)_cl¢= - o ader

Specific Purge Rate(GPM) Estimated
#] Time Temp. (C) pH mV | Conductivity or # of bails volume purged
(| s21 e g.67 [-49 266, S 4 oon 4 g
2| 15 120 2.0 |-5% 29245 450~ 2058
31 155 12 -3 819 [ -¢5¢ 2 Laus e 46 5
A1 1535 .y g49 | -s5 20545 4 Lo 6o -2
5| 154 . 7 24 =67 262 ¢ o ¥l
U 2
— 1541 :Dialdowntime  Reduced Flow Rate Time _45 _ min_ for 15 sec/ft. of total well depth.

Total volume of water purged + Fdellon
Description of final purge water (e.g. silty? NAPLs?) _clear—ns ocar

Fieid pH Adjustments: -
Total and Dissolved | : pH Acrylonitrile Adiustriient: pH __Field VOA pHLBisAk:_ pH
mi of Preservative # of«i@f N HCI 4 ofdops of N HCl
e ~
Sample Collection Time Uo3° :
Misc. Field Observations AP ppoits Cnprtserae.l — :%&3@( 11“7 = HNO; ~ Al

CLquect (Y ‘ﬁ gresaree
. . [
Sampler signatures (date/time) % f— afu, e




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-3 Date_4/4¢  Time_1e'S _ Sampler's Initials_3J5 p/ce
Condition of well/pad: 30:4

pH Calibration: _ 7 and _<l Standard solutions Meter Calibrated to pH 7-% and 4.os

Reference Point - Top of Well Casing:

Depth To Water = DTW =__ 1.0t (in feet)
Total Depth of well = D =__39.60 (in feet)
Water column length = Lqsy = (TD-DTW) =__32.C (infeet)
Volume of water in well casing = Veeaty = Ly * 0.163 gal/ft. = —2::(._5 .3
Minimum Purge Volume (gallons) = 3 * V. = 15-9 34

Measurements collected during purging: Shininsin
_1696___ : Purge start time Description of Initial Purge Water:(e.g. silty?)__silH - as oda—

Specific | Purge Rate(GPM) |  Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged

| lcoa 2.3 6.2> |33 (1.6 L5 | 2 Gem A G osel
Ll e 2.1 ' G. A\ | 33,11 195. & w5 2 G/ ~ 13 s«
3] 1y (2.2 ¢ 14 3.2 (95,7 .4S | 2 Gim ~ 16 qef

Lo  :Dialdowntime Reduced Flow Rate Time _10 _ min. for 15 sec/ft. of total well depth.
Total volume of water purged t+ 16 gallon,

Description of final purge water (e.g. silty? %IAPLS?) sl .—.)kﬂq,i <'.Hm' ~ W, cdoy

Field pH Adjustments:

Total and Dissolved Metals: pH <2 Acrylonitrile Adjustment: pH Field VOA pH Blank: —pH
mj of H“E}Eﬁsmﬁye # of NHCI # M N HCI

Sample Collection Time ___ l{z%6
Misc. Field Observations Neng

Sampler signatures (date/time) Z\{/\‘\%. 4{9h 63>




SAMPLE COLLECTION FORM

Projcct. Watauga County Landfill Permit No. 95-02

Well #_MW-6_  Date 434t Time 1445 Sampler's Initials Tse e

Condmon of well/pad: S/w‘Q

pH Calibration: __] and _4 .- Standard solutions Meter Calibrated to pH _7-¢4_and 4-<o _

Reference Point - Top of Well Casing:

Depth To Water = DTW
Total Depth of well = D

I

42.877 (in feet)

3800  (infeet)
Water column length = Liay = (TD-DTW) = 15-">  (in feet)

l Volume of water in well casing=V_.,, = Lyw) * 0.163 gal/ft. =_2-544

Minimum Purge Volume (gallons) =3 * \'A = 1.5 3«(

Measurements collected during purging:

1452 : Purge start time Description of Initial Purge Water:(e.g. silty?)_ ¢ (ea’- ‘-’"‘“"5 sotfue o doy

. Specific Purge Rate(GPM) Estimated
# Time Temp. (C) { pH mV | Conductivity or # of bails volume purged

{] 1454 (v.¢ GCo4 | q1.8 404 250 4 pp~ (.0 a0

1455 (J:ba—(c("‘t-i A«(}("’-—( (-ﬁlv

T

: Dial down time Reduced Flow Rate Time _— min. for 15 sec/ft. of total well depth.
Total volume of water purged 1 1S Gl

I Description of final purge water (eg. silty?u NAPLs?) __cl<ar — s ‘tm:} sel fur odar

Field pH Adjustments:

Total and Dissolved Metals: pH < 2- Acrylonitrile Amﬁ Field VO ﬁ H
mlof H“‘h Preservative #x‘ﬁ@qf N HC] ofdropsof =~ NHCI |

lSamplc Collection Time ___ (515
Misc. Field Observations N one
ISamplcr signatures (date/time) N R g [afa¢ (S5




I
l SAMPLE COLLECTION FORM
Project: _Watauga County Landfill Permit No. 95-02
I
Well # _MW-7 Date_4ffi¢  Time 13 Sampler’s Initials__ ISP fcr
I Condition of well/pad: Giosd

pH Calibration: __4 and _1__Standard solutions

Meter Calibrated to pH .06 and 4.eo |

Reference Point - Top of Well Casing:

Depth To Water = DTW =_493L (in feet)
Total Depth of well = D =__50.00 (in feet)
Water column length = Ley = (TD-DTW) =_ 51 (in feet)

l Volume of water in well casing =V, = oi) ¥ 0.163 gal/ft. = ﬁﬁ_l_-ﬁyt“

Minimum Purge Volume (gallons) =3 * v_

= 3.6 <.
v

Measurements collected during purging:
1145 : Purge start time Description of Initial Purge Water:(e.g. silty?)_cleac-ao cdem

Specific Purge Rate(GPM) Estimated
Time Temp. (C) pH mV | Conductivity or # of bails volume purged
1145 5.¢ .77 | 0.2 4945 \ bt .15 48
(150 {0.¢ .95 3.3 U g d baii -6 e @,
(153 L.t 6.8) 2 QY S ? ooy 2.0 3 X
1169 10.9 ¢.17 L2 837§ 1L balls .. .2
12514 9.9 iz L1 Tl = o ek
'/ w AL AL L wekf . i

% C

I Total volume of water purged e L 3.3 gk

W(.-u"‘u-— E

—=—Dial down time  Reduced Flow Rate Time - min. for 13 so/ie of total well depth.
Description of final purge water (e.g. silty? NAﬁf,s?) ALY~ T

Field pH Adjustments:

Total and Dissolved Metals: pH <UL Acrylonitrile Adjm Field VOA pH Blank—pH

lmiof UNO, Preservative #ofm N HCl ﬂo ps of _NHCI

-

Sample Collection Time ____ 01§ 4/10/ 40
Misc. Field Observations Vo,

A

Sampler signatures (date/time) > Ve 4l at 5 @18
‘ 4




SAMPLE COLLECTION FORM

Project: _Watauga County I andfill Permit No. 95-02
I Well #_MW-8 Date 9-F-7%  Time 15:20 Sampler's Initials_.S? l Ce
l Condition of well/pad: Geed
I pH Calibration: _ < _and _J_Standard solutions Meter Calibrated to pH _4-°° and _*°°
* Reference Point - Top of Well Casing:
Depth To Water = DTW =__16.%O (in feet)
| Total Depth of well = D 67 ,QQ (in feet)
Water column length = Liay = (TD-DTW) So. (in feet)
I Volume of water in well casing = Vear) = Ly * 0.163 gal/ft. __._3_5 \2_qel
Minimum Purge Volume (gallons) = 3 * \'A = QA4S
' Measurements collected during purging:
_13:3>  :Purge start time Description of Initial Purge Water:(e.g. silty?)_C\<7, no ader
' " Specific | Purge Rate(GPM) |  Estimated
#| Time Temp. (C) pH mV | Conductivity or # of bails volume purged
I g 2.5 e S Gy 4S5 | .15 QP <15 e
£l 15 e 12.1 _G.7o 5.3 | 5NG WS -5 Gem ~ 5 3al
I‘ 2] 1526 n.3 G. 72 2. & ST S S Gers ~ 19 el
I |5 <o ey s\ ~ [2.75 Sl
I —_— : Dial down time Reduced Flow Rate Time —— —— _min. for 15 sec/ft. of total well depth.
Total volume of water purged i+ (275 i
Description of final purge water (e.g. silty? NAPLs?) Clear — ne odor
Field pH Adjustments: / _
Total and Dissolved Mcmls pH <2 Acrylonitrile Adjustm, H Field VOA pH Bl H
-——-Lm%_ﬁmxm:m # of of N HCl # of dropsof N HCl
Sample Collection Time - tbos  Lifq ( L

Misc. Field Observations

Sampler signatures (date/time) %}{’L/}UL 4l9/e0 (bo_




I SAMPLE COLLECTION FORM
l Project: _Watauga County Landfill Permit No. 95-02.
Well # _MW-9 Date_4/(16  Time__ 1SS Sampler's Initials ISP /cF
l Condition of well/pad: %@
l pH Calibration: __"1_and _4-_Standard solutions Meter Calibrated to pH 7-0¢ and 4o _
Reference Point - Top of Well Casing: .
Depth To Water = DTW =__ 6(28 (infeet)
Total Depth of well = ™D . =___ 8640 (infeet)
Water column length = Ly, = (TD-DTW) =_ 25 ' (infeep)
' Volume of water in well casing = V.., = L s, * 0.163 gal/ft. =_S.g8

Minimum Purge Volume (gallons) =3 * V_ = 12,3 <4

Measurements collected during purging:
l 1%9% _ : Purge start time Description of Initial Purge Water:(e.g. silty?)__clear - no eder

Specific Purge Rate(GPM) Estimated

l #| Time Temp. (C) pH mV | Conductivity or # of bails volume purged
{ {Hve 1.9 &.0¢ 35.9 449 < [-04p.n \ 5L
2 (307 g C.14 6.2 43145 1-021‘7*\ q".\‘e
l > 1% (¢ 13,5 b 3.2 44146 {.o AP ?‘el‘,Q
4 31 (4.0 G.oa | g £29.45 1.0 o {35.2
v 4

1316 :Dial down time Reduced Flow Rate Time ___ZZ min. for 15 sec/ft. of total well depth.
Total volume of water purged ___+ {3 Allona

Description of final purge water (e.g. sit)ty? NAPLs?) deac~ no ofor

Total and Dissolved Metals: pH <~ Actylonitrile Adfisiment: pH Field VOA pH Blanle—pH
ml of HN°3 Preservative # e@mf ___NHcl ﬁ W N HCI
Sample Collection Time ~13do
Misc. Field Observations Aoy
N
Sampler signatures (date/time) (\\,ay@ AR AR
A

I Field pH Adjustments:



SAMPLE COLLECTION FORM

Minimum Purge Volume (gallons) =3 * V_

Measurements collected during purging:

1212 : Purge start time Description of Initial Purge Water:(e.g. silty?)

Volume of water in well casing = Veeaty = Lug) * 0.163 gal/fe.

Project: _Watauga County Landfill Permit No. 95-02

 Well #_MW-10 Date _¢[1/ac Time __\T ' Sampler's Initials_= [ce
Condition of well/pad: Lood
pH Calibration: _ 7 and _L®_Standard solutions Meter Calibrated to pH 7.06 and [6.04.
Reference Point - Top of Well Casing:
Depth To Water = DTW =___ 163 (infeet)
Total Depth of well = D =__70.03 (in feet)
Water column length = Lisy = (TD-DTW) = 22.3C  (in feet)

= lo.2g4
L .

Zn. L g A

. { 5
clear - cdeng sl

Total volume of water purged
I Description of final purge water (e.g. silty

A

: a/_jz/lo.-_,\

Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
| 19 10,3 1.3 [ 27 157 -5, 1O g gt
1| 1223 o 0 L | -aal v 10 son SpA
2 122a 10.9 | -1 V4L 5~ 5 (.0 g o o S
Al a2 i 20 Lays 2134 S -0 sy~ \S i
R o J A .-'u*ﬁ‘ L 17 %f(l,m—\ Tor<e K
I =———Dialdown time = Reduced Flow Rate Time _———min_ for 15 sec/ft. of total well depth.

2" NAPLs?)

S il v
Field pH Adjustments: -
I Total and Dissolved Metals: pH <1 Acrylonitrile Adm Field VOA pH Blank: pH
L mlof __Hr0 preservative ~ofdopsof __ NHCI #ofdropsof ____ NHCI
/
I Sample Collection Time _ 6845 4fi l9¢
Misc. Field Observations Nons

Sampler signatures (date/time)

&

A el dfioigy 554
S B




SAMPLE COLLECTION FORM
Project: Watauga County Landfill Pemmit No. 95-02
Well #_MW-11_ Date 4[4[  Time_1C 35  Samplers Initials 3s(ce

Condition of well/pad: 5001

pH Calibration: _ 4 and _J_Standard solutions Meter Calibrated to pH _104-and 4o .

Reference Point - Top of Well Casing:
Depth To Water = DTW =__ 1573 (infeet)

Total Depth of well = TD = 25.80 _ (in feet)
Water column length = L, = (TD-DTW) =___ 1307 (infeet)

I Volume of water in well casing =V, = Ly * 0.163 gal/ft. = L‘_Bag_

Minimum Purge Volume (gallons) = 3 * V.

é-g QAMM
7 ———

Measurements collected during purging:
1C239 _ : Purge start time Description of Initial Purge Water:(e.g. silty?) ¢\~ | v odar

T

Specific | Purge Rate(GPM) |  Estimated

# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
1] 1036 O.% 6.96 |1v.¢ 250 S A GPM ~ 9 el

| % 33 (0.4 G. 33 2G.1 AL S L Gem ~ M qal

3 16> 6.5 G- 30 .5 a5 s A Gem

~ ¥ sl

{C-.4o : Dial down time Reduced Flow Rate Time 7 7 min. for 15 sec/ft. of total well depth.
Total volume of water purged + % sal

Description of final purge water (e.g. silty? NAPLs?) clear —ny odor
Field pH Adjustments:
Total and Dissolved Metals: pH < 2| Acrylonitrile Ady.mﬁt pH Field VOA pH BJQNCD/H
mi of W\pl Preservative ,&ﬁﬁmﬁ of N HC] # ofm N HCI
l Sample Collection Time [G: 50
‘Misc. Field Observations Y ne
l Sampler signatures (date/time) *W dlafae 165>
,\/




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02 —
I Well #_MW-12 ate _4ftef/ac  Time e _\ezs Samplcr's Initials S3P L& ssehe
I Condition of well/pad: j o>d
I pH Calibration: __7 and _4- _Standard solutions Meter Calibrated to pH 7.<{ and 4.0
Reference Point - Top of Well Casing:
Depth To Water = DTW =_10.3% _ (infeet)
I Total Depth of well = D =__TI5 (in feet)
Water column length = Lem, (TD-DTW) =__Gr.37  (in feet)
I Volume of water in well casing = V@) = Lyay * 0.163 gal/ft. =__10.17 gl
Minimum Purge Volume (gallons) =3 * V_ =_ 3G.5t qel
I Measurements collected during purging:
1631 : Purge start time Description of Initial Purge Water:(e.g. silty?)_Clecr, ns o doC
I 1 Specific Purge Rate(GPM) Estimated
#| Time Temp. (C) pH mV | Conductivity or # of bails volume purged
| (s uN tesn eS| gat 45 | 9 gem ~ 2 cal
2 fra.32 s 6.0 1S9 | 20% 3 2 _Gem ~ 1@ ss
I 7 o031 1.G G. 5O u A5 .S 2 Gem ~ 0 qal
Y o 42 f1.¢ ¢.49 16.7 6 4S 2 Gem ~ 30 «al
I Q.M :Dialdown time  Reduced Flow Rate Time % min. for 15 sec/ft. of total well depth.
Total volume of water purged _+ 3o 34_926«4_,
' Description of final purge water (e.g. silty? NAPLs?) __ cleac —ne_oder
Field pH Adjustments: ‘
Total and Dissolved Metals: pH <2 Acrvlonitrile Adim Field VOA pH Blank:—pH—
miof HNOy Preservative #A@@)f N HCI of drops of N HCI
I Sample Collection Time 1%
Misc. Field Observations Nons

Ve

S 4] ]ap
ik ‘

' Sampler signatures (date/time)




l SAMPLE COLLECTION FORM
Project: Watauga County Landfill Permit No. 95-02
Well # _MW-15_ | Date Y- 10-5%  Time 112 Sampler's Initials
I bonditiou of well/pad: S be
I pH Calibration: __/ _and _/9_ Standard solutions Meter Calibrated to pH 7.6¢ and /.25
Reference Point - Top of Well Casing:
Depth To Water = DTW =__1. 55 (infeet)
Total Depth of well = D l 7800 (in feet)
.Water column length = Lgny = (TD-DTW) 16615 (in feet)
l Volume of water in well casing = Veeaty = Lya, * 0.163 gal/ft. =_21.0F oo
Minimum Purge Volume (gallons) =3 * V., =__ .2 qcl
l Measurements collected during purging:
2 Purge start time Description of Initial Purge Water:(e.g. silty?)_Clecr . 0o _ado
I Specific Purge Rate(GPM) Estimated
#]| Time Temp. (C) pH mV | Conductivity or # of bails volume purged
l 92 -G LU LG 19¢. 9 0S| 1.5 qem ~ 1S sel
2] 1423 1.3 .22 -] 1452 LS 1.5 Gem ~ 0.5 «al
I 3/ i4: 25 12.1 .03 f-ve.t] 199.2 us LS Gem > 2 s
p AEAP! 1.6 75 M8 (26T S LS Gem ~ 315 gel
g M4y (3.1 130 o2 Y. s s LS Geém ~ 92 <dl
I 4 §Q WM denl deg
l < :Dial down time Rcduced Flow Rate Time __——— min. for 15 sec/ft. of total well depth.

Total volume of water purged £41 e »
lDescription of final purge water (e.g. sxlty? NAPLs?) __ cleac =00 odor

Field pH Adjustments: i
! Total and Dissolved Mﬂzﬂﬁﬂ -2 Acrylonitrile Adj nt pH Field VOA pH Blanke—pH
miof <" Preservative /# f _ NHCI #‘Ex‘oos of N HCI
tample Collection Time (Ste

Misc. Field Observations  CLf ndzly on 1/( eserve L - oot € Huo.,

liampler signatures (date/tune) }M 441—— 4/ >fie 1510




SAMPLE COLLECTION FORM

. Project: —Watauga County Landfill Permit No. 95-02

Well #_MW-17 Date _4fle[2¢  Time O @ov Sampler’s Initials__3 sPfcF
Condition of well/pad: ?.,.,4

pH Calibration: _7__and 4 Standard solutions Meter Calibrated to pH 7.2Y_and 4-9°

Reference Point - Top of Well Casing:

Depth To Water = DTW 4 =___ _113% _ (in feet)
Total Depth of well = D = 9454 (infeet)
Water column length = Ly, = (TD-DTW) =___ 10675 (ip feet)
Volume of water in well casing = V,,,, = Leq, * 0.163 gal/ft. =_ 15!
Minimum Purge Volume (gallons) = 3 * V. = 31.53 <t
Measurements collected during purging:

04l :Purge start time Description of Initial Purge Water:(e.g. silty?)__¢ \eac —no odor

Specific | Purge Rate(GPM) |  Estimated

# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
| oag 0.9 &5 13,1 Blgs | o pwnr \ 5L
1] 0929 12.1 .73 | 3.9 1174 ¢ [gpm 1334
3 0941 27 bt | Ao 71145 L 2P~ 2 Lot
4| opas4 129 ¢ .40 222 26145 [ spwr 38 %R

0754 :Dialdowntime Reduced Flow Rate Time _ 24 ___min. for 15 sec/ft. of total well depth.
Total volume of water purged _ 438 qllns

Description of final purge water (e.g. silty? NAPLs?) cleac = no odo

Field pH Adjustments: . -
Total and Dissolved Metals: pH < 1 Acrylonitrile Adim Field VOA pH‘B'lanE/_pH
ml of ‘*NB Preservative ,#_afﬂﬁf N HCI . /#’6@5 of N HC]
l Sample Collection Time __loz»
Misc. Field Observations none
,\ .
I Sampler signatures (date/time) }/V(\ ad ”r_](o VAR CRE




STANDARD FIELD PROTOCOL - FINAL ACTIVITIES

Project:Watauga County Landfill Permit #95-02 Date: ﬁ“{ﬁ(— ,

Internal temperature of shi

PPing containers at completion of sampling:
. 4°C.

Sample destination_CewmiuChe.. Shutronwedn® Lt"ufr-hm«l Covp .
Method of transportation $e0. o Exacesg

/
Sampler signatures (date/time) %‘Me__ ¢{vlg  Noa
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APPENDIX I

Previous Landfill Groundwater Organic Analysis
Summary Table
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APPENDIX IV

Potable Well Organic Analysis Summary Table
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