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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
*7' DAA Job No 6520 21
g Dear Mr. Poindexter:

Please find enclosed a copy of the first comprehensive Semi-annual Assessment
Momtormg Event (5th Assessment event) Report for the Watauga County Landfill for our
review and comment. Summary tables for this event were sent to you on December 20,
1995, and summary discussions concerning the results of this event are included in the
Remedial Investigation and Alternatives (RIA) Report, sent to you on January 12, 1996.
The enclosed report presénts in detail the findings of the first semi-annual Asséssment
Monitoring groundwater sampling event conducted on July 10-13, 1995 by Draper Aden /
Associates.

Volume I of the report discusses sampling procedures, analytical results, and
overall conclusions of the first semi-annual event. Volume II, comprised of the nifie
separately bound sections, contains of all associated laboratory data.

The second semi-annual Assesment Monitoring Evenijs tentatively scheduled to be
perfonned by Draper Aden Associates in
revisions to the Assessment Monitoring Program.
the revisions outlined in the RIA Report (also discussed at the conclusion of the enclosed
Semi-annual Assessment Monitoring Event Report) will be inplemented with the second
semi-annual assessment monitoring event (sixth assessment event). These proposed revisions
are provided below for your conveniefice.

In summary, revisions to the assessment target parameter list involve the following:
-addition of four metal parameters;
Chromium, Cobalt, Nickel, ‘and Vanadium, and
- deletion of two metal‘and one organic parameter;
Cadmium, Mercury and trans-1,3-Dichleropropene.
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Revisions to the network of core and boundary wells involve the following:
- addition of one monitoring well and one surface water sampling location
further downgradient along the west drainage,
- upgrading of boundary monitoring well MW-15 to core status, and
- withdrawal of the non-impacted boundary monitoring wells
(i.e. MW-4, MW-5, MW-13, MW-14, MW-16, andMWlS)
from the routine compliance monitoring program. v< dre b Lyagien o1

If you should have any questions or comments concerning the enclosed report, or
the proposed revisions to the Assessment Monitoring Program, please do not hesitate to
contact me.

Sincerely,
DRAPER ADEN ASSOCIATES

gng_,

Jeﬁ‘rey E. Smith
Project Geologist

JES/rc

cc:  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 first semi-annual sampling event (first annual
comprehensive event) for Assessment Groundwater and Surface Water Monitoring at the Watauga
County Landfill, NCDEHNR Permit No. 95-02, Watauga County, North Carolina, performed on
July 10-13, 1995 by Draper Aden Associates. Assessment monitoring was performed in
accordance with the Watauga County Landfill Assessment Plan (DAA, September 3, 1993),
approved by the NCDEHNR on September 30, 1993. Appendix I of the Assessment Plan, The
Groundwater and Surface Water Monitoring Program, details the schedule and procedures to be
implemented for collecting groundwater and surface water samples, analyzing the samples for
specified parameters, and evaluating and reporting the resultant water quality data.

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

1.1.  Groundwater Monitoring Well Network

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

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

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

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

1
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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
on the decision criteria and available data. The upgradient well MW-1 was also evaluated similarly
for purposes of comparison. All other assessment monitoring wells were initially denoted as
boundary assessment wells for this initial assessment background sampling event.

Based on the decision criteria and the analytical data obtained from the first quarter
background event, the assessment monitoring well network was restratified for the following
background monitoring events. Revisions to the network of core and boundary assessment wells

resulted in the upgrading of six of the eleven recently installed monitoring wells to "core" status
(MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17).

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.

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

CORE WELLS  BOUNDARY WELLS

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

As outlined in the Assessment Monitoring schedule (Table 1, Appendix 1), both core and
boundary assessment wells were analyzed for organic parameters using Low Level Risk
Assessment (LLRA) screening methods (i.e. EPA SW-846 Methods 8011, 8021, 8081, 8151, 8260,
8270, 8310, and 9030) for the first annual comprehensive assessment monitoring event. Metal
parameters were analyzed using CLP statements of work.
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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.

e (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.

e (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.

e (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.

e (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.

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

As outlined in the Assessment Monitoring schedule (Table 1, Appendix 1), surface water
samples were analyzed using CLP statements of work for the first semi-annual assessment
monitoring event.

In addition to these five surface water sampling locations, any leachate production observed
during surface water sampling events is also sampled. A grid field screening inspection of the
landfill was conducted concurrent with the first 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).

3
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13 Sampling and Analysis Schedule
Groundwater

During the first year of Assessment groundwater monitoring, four (4) quarterly sampling
events were conducted on each groundwater monitoring well. Semi-annual sampling events will be
conducted after the first year. The first semi-annual Assessment monitoring event (also the first
annual comprehensive Assessment Monitoring event) was recently conducted on July 16-13, 1995
and is described herein. The groundwater Assessment monitoring schedule 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 and evaluation of the results of the initial March 5, 1993 sampling
event are contained in Appendix III of this report and detailed in Sections II and III of the
Assessment Plan (DAA, September 3, 1993).

The Assessment Plan specifies that after completion of the four (4) quarterly Assessment
background groundwater monitoring events and on an annual basis thereafter, the complete EPA
Appendix II analysis will be repeated on the revised network of core plume assessment wells. The
first annual comprehensive Assessment Monitoring event was recently conducted on July 10-13,

1995 and is described herein. If any additional parameters are detected, and verified through

QA/QC validation as being present, that were not identified in prior Assessment monitoring events,
amendments to the existing target parameter list will be evaluated and reviewed with the
NCDEHNR. For amended target parameters, four (4) independent samples will be collected and
analyzed for those additional parameters during the following four (4) semi-annual sampling events
at all core and boundary assessment wells to establish background. ‘

Groundwater monitoring events will also continue to be conducted on all wells on a semi-
annual basis for the target parameters detected as a result of the complete EPA Appendix 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

4

First Semi-annual Assessment
Monitoring Results Report
Watauga County Landfill
January, 1996




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, indicating methods designated for the core and boundary wells, is outlined in Table 1.

During the first year of Assessment Monitoring, analyses of the core assessment monitoring
wells utilized CLP SOWs 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.

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

After the first year of quarterly sampling events, boundary assessment wells will also be
monitored on a semi-annual basis for the target parameter assessment monitoring parameters.

~ Analysis of semi-annual boundary well monitoring events will continue to alternate between CLP

and LLRA methods for each semi-annual event.
Surface Water

Surface water and leachate monitoring 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 will be performed on the surface water and leachate samples
will utilize CLP SOW and will be designed to analyze for all the target parameters detected as a
result of the annual comprehensive Appendix II analysis. The surface water assessment monitoring
schedule is outlined in Table 1.
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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 July 10-13, 1995 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 nearby
wells during the recent July sampling event 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 (HCI) prior to sample collection. Total metal samples
were preserved in the field using nitric acid supplied by the analyzing laboratory. All samples were
placed on ice in a cooler at approximately 4°C immediately after collection. A chain of custody
seal was placed on each sample and each cooler to verify samples were not disturbed during
transport. The coolers were shipped to the analyzing laboratory by overnight courier service.

25 Chain of Custody Documentation

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

Chain of Custody (COC) forms provided by the analyzing laboratory or developed by Draper
Aden Associates were used to document the custody of the samples from the time they were
collected in the field to the time the custody of the samples was relinquished by Draper Aden
personnel. Relinquishing custody of the samples was accomplished by shipping through an
overnight carrier service. The information recorded in the Chain of Custody included sampling
location, sampling points, number of samples, type of sampling containers, sample preservation
procedures, matrix spike samples, if any, blanks accompanying the samples, date and time of
sample collection, and the date and time custody was relinquished. These COC forms were sent
with the samples to the analyzing laboratory. Analysis request forms 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 analysis supplied by them after
analysis of samples was complete.
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HOI. LABORATORY ANALYSIS AND DATA VALIDATION
31 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.

Volatile and Semi-volatile organic analyses by EPA SW-846 Method 8260 and Method
8270, respectively, and sulfide analysis by SW-846 method 9030, were performed by ETS
Analytical Services, Inc. of Roanoke, Virginia.

Volatile and semi-volatile organic analyses by EPA SW-846 Methods 8011, 8021, 8081,
8151, and 8310 were performed by CT&E Environmental Services, Inc. of Charleston, West
Virginia.

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.

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

listed in the U.S. EPA document Test Methods for Evaluating Solid Waste - Physical/Chemical
Method -846 (la diti

3.3  Data Quality Objectives
Quality Assurance Objectives for Measurements

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

. Precision - 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.
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. 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.

The CLP SOWs are utilized to generate a high level quality data with documented QA/QC
protocols. The SW-846 methods are utilized to generate organic data for risk assessment to
preliminary identify low levels of analytes that may be present. 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
similarly provided for preliminary assessment purposes only. Estimated data is not intended for use
in determining regulatory compliance issues.

Analytical Procedures

Analytical methods and detected parameters for the first semi-annual assessment
monitoring event, described herein, are provided in Tables 2A-D and 3A-B (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 e duplicates  * raw data
* surrogate parameters e instrument adjustment e calibration ¢ quantification
* chromatograms « additional QC requirements (organic and inorganic)
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For this project, QC reports are provided with the target parameter analytical results for all
sampling events.

IV. DATA VALIDATION

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

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 imorganic laboratory
reporting qualifiers and review of the definitions is recommended. In addition to the laboratory
reporting qualifiers defined in volume II, project specifications required the laboratory performing
the analytical services to utilize the following additional data qualifiers and definitions:

Qualifiers

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

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

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

TI-  The laboratory tentatively identified the parameter.
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Definitions

CRDL. Contract Required Detection Limit (associated with CLP-inorganics only).

IDL. Instrument Detection Limit (Associated with CLP-inorganics only).
Inorganic Data qualified with a "U" refers to IDL.

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 Laboratory
Program National Functional Guidelines for Organic Data Review", (Document 1) USEPA,
February, 1993; and "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review - February 1994" (Document 2).

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

Organic Data Validati i

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

J - The parameter was positively identified; the associated numerical value is the approximate

concentration of the parameter in the sample.

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

NJ-  The analysis indicates the presence of an parameter that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.
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4.3

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

Inorganic Da idati ifie

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.

Inorganic Data Review

Inorganic analyses for this Assessment monitoring event involved analyses for eighteen

inorganic parameters (including 17 metal parameters), viz. antimony, arsenic, barium, beryllium,
cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, silver, thallium, tin,
vanadium, zinc, and cyanide. All inorganic analyses for this monitoring event was performed by
Compuchem Environmental Corporation, RTP, North Carolina. Analysis was performed on a total
of eighteen groundwater samples collected from monitoring wells MW-1 through MW-18
(excluding MW-7), and five surface water samples, S-1 through S-5. Samples were divided into
three sample delivery groups, as indicated below.

DAASDG#1 (Compuchem SDG#10591M) - MW-1, MW-3, MW-6, MW-8, MW-10, MW-
11, MW-13, MW-15 and MW-17

D # he #1035 - MW-2, MW-4, MW-5, MW-9, MW-12, MW-
14, MW-16 and MW-18

DAASDG#3 (Compuchem SDG#10593M) - 8-1, S-2, S-3, 84, §-5

Inductively Coupled Plasma (ICP), Graphite Furnace Atomic Absorption and Cold Vapor

Atomic Absorption analysis were the major techniques on which the individual analytical methods
for each of the metals were based, and analysis for cyanide was performed by Automated
Colorimetric method (EPA 335.3). All analyses were performed in accordance with EPA Contract
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Laboratory Program (CLP) Statement of Work ILMO3.0. All the above target metals were
analyzed for their total concentrations. Designated QC samples for duplicate analyses and matrix
spike analyses for each SDG above, were collected and supplied by DAA (MW1S and MW1D for
SDG#1 and MW9S and MWD for SDG#2).

Following data validation of the certificates of analysis for these three SDGs, the following
discrepancies were noted.

1) Serial dilution result for nickel was widely outside control limits.

2) Thallium was analyzed by method CLP-ICP with a detection limit (LOD) of 3.6 ug/l as opposed
to being analyzed by DAA requested method, CLP-GFAA. Since the USEPA Maximum
Contaminant Level for Thallium is 2 ug/l, DAA requested Thallium be reanalyzed by CLP-GFAA
method in order to meet this LOD requirement.

3) Tin by method CLP-ICP was requested target parameter for all core wells. This was
inadvertently missed out during analysis. Hence reanalysis of samples for Tin was requested.

4) EPA method 335.3 was used for analysis for Cyanide as opposed to the requested SW-846
methods 9010A or 9012. However, after an evaluation of the QC and method specifications for
both EPA method 335.3 and SW-846 method 9012, the differences between these methods were
noted to be minor and insignificant. After an evaluation of the sample results for cyanide, these
differences were deemed to have no effect on the actual sample results for cyanide and hence the
results were accepted from the reported method.

5) Results for core wells and boundary wells included parameters outside their respective target
parameter lists. Compuchem was requested to revise and resubmit these data packages after
effecting this requested change.

Based on the significant numbers of these above revisions, Compuchem was requested to
effect all applicable revisions to the items listed above and submit new reports for Compuchem
SDG#s 10591M and 10592M. Compuchem provided revised packages as requested, in separate
reports for the two SDGs (Revisions dated September 21, 1995). However, from reviewing these
revised packages, it was noted that results for iron were not provided for core wells. Following,
DAA'’s request to provide corrections to this effect, Compuchem provided second revisions (as
addendum to Revision 1), dated October 3, 1995. The data validation results provided herein are
based on the revised final data packages for each sample delivery group.

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

P-ICP M norganic view

ICP analyses was performed on all samples, for barium, iron and cadmium, and for
antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, nickel, selenium,
silver, tin, vanadium, and zinc on core well samples (MW-1, MW-2, MW-3, MW-4, MW-6, MW-
8, MW-9, MW-10, MW-11, MW-12, and MW-17). A brief discussion of the results of validation
of ICP data is presented in the following paragraphs. All samples were received under the required
preservation conditions, in the laboratory with the exception of the following samples: Samples
MW-1 and Trip blank2 were received at pH=7. From an overall review all associated QC results
(including duplicate sample result for MW-1 which was within duplicate results control limits),
these sample results were deemed to be acceptable.

Review of data package for Compuchem SDG#10591M revealed the reported presence of
barium in several calibration blanks and trip blankl, beryllium in several calibration blanks,
preparation blank and trip blank1, cobalt in CCB1 and CCB3, and zinc in trip blankl. All sample
results for beryllium, and zinc and result for MW-1 for cobalt were validated as “U”, per validation
criteria. As indicated herein above, the serial dilution analysis result for nickel, for this SDG,
performed on sample MW-1 was outside control limits (Original result="U", serial dilution result
651 ug/l). However, reanalysis of serial dilution sample for nickel, provided results within control
limits. No further action was deemed to be required.

The interference check sample (ICS-AB) was analyzed as required for all ICP target
parameters except for antimony, arsenic and selenium. However, all field samples were reported
“Undetect” at their respective detection limits, and hence no further validation was deemed to be
required. All relevant ICS-AB recoveries recovered within control limits.

Reported presence of target parameters in blanks associated with analysis sequence for
samples under Compuchem SDG#10592M included, Iron in preparation blank and certain
calibration blanks, lead in preparation blank, zinc in preparation blank, trip blank 2 and a calibration
blank, antimony, cobalt, beryllium and vanadium in some calibration blanks, copper in certain
calibration blanks and trip blank2, and barium in trip blank2.

Review of data package for Compuchem SDG#10593M indicated that all relevant QC and
method performance criteria were met for this analysis. Barium was 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.
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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 detection limit, validated and reported as "U".

Atomic tion - Graphite F - Thallium analysi

As indicated above thallium was initially analyzed by CLP-ICP method, with a LOD of
3.6ug/l. However, following DAA’s request, reanalysis results for thallium performed by CLP-
GFAA were provided, with a LOD of 1ug/l. The CRDL for thallium is 10ug/l.

Review of calibration data indicated that the instrument was calibrated with the lowest
standard of 10ug/l. However, from an overall review of results and associated QC, the linearity of
the calibration curve may be effective at concentrations between the LOD and 10 ug/l. No
validation was deemed to be required based on this observation.

Pre-digestion spike performed on sample MW-1 (for Compuchem SDG#10591M)
recovered within control limits. However, the post-digestion spike for thallium on samples MW-1,
MW-10, MW-11, MW-17, MW-3, MW-6 and MW-8 were outside control limits. These samples
were deemed to require Method of Standard Additions (MSAs) analysis, which was not performed.
Hence these sample results for thallium were validated as estimated and flagged with “J”.

For Compuchem SDG#10592M, the pre-digestion spike performed on MW-9 was outside
control limits. In addition, post-digestion spikes for MW-4, MW-9, and MW-12 were outside
control limits. However, from an overall review of sample results for thallium with all associated
QC, no validation was deemed to be required for sample results for thallium.

All other QC and method performance criteria were verified to be met. All sample results
unaffected by this validation were recorded as reported by the laboratory or, if the detected value
was less than the detection limit, validated and reported as "U".

Atomic Absorption - Cold Vapor - Mercury analysis

Cold Vapor Atomic Absorption was used to measure Mercury in all samples (All
monitoring and surface waster samples from all three SDGs). A brief discussion of the results of
validation of the Atomic Absorption data is presented in the following paragraph.

EPA-method 335.3 - Cvanide Analysis

Analysis for cyanide was performed on all core well samples which include MW-1, MW-2,
MW-3, MW-4, MW-6, MW-8, MW-9, MW-11, MW-10, MW-12, and MW-17. As indicated
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herein above, cyanide was requested to be analyzed by SW-846 method 9010A/9012. However,
following an evaluation of the QC and method specifications for both EPA method 335.3 and SW-
846 method 9012, the differences between these methods were noted to be minor and insignificant.

After an evaluation of the sample results for cyanide, these differences were deemed to have no
effect on the actual sample results for cyanide and hence the results were accepted from the
reported method.

All relevant calibration verification recoveries were within control limits. The
matrix spike and duplicate sample analyses results met the required criteria. All blanks were free of
cyanide contamination.

Finally all sample results unaffected by the data validation process, and less than the
corresponding LOQs were validated and reported as "U".

4.4  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 OLMO01.9. 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 July 11, 1995 sampling event of Watauga County
Landfill from surface water locations S-1, S-2, S-3, S-4, and S-5. Samples were received by
CompuChem in good condition on July 13, 1995.

Overall, the analytical quality of the data for Watauga County Landfill and adherence to
technical and reporting protocol was excellent. However, the last few pages of the report were
missing from the certificate of analysis. A brief letter was sent to CompuChem requesting the
missing data. All correspondence, and the replacement data, is located in Section 1.2 of Book 1,
Volume II. '
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All method required initial and continuing calibration requirements were met. The percent
deviation (%D) of dichlorodifluoromethane exceeded CLP performance criteria therefore all results
for this parameter were qualified as estimated (J).

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

MS/MSD analyses were performed on S-5. All percent recovery (%R) and relative percent
difference (%RPD) requirements were met. No evidence of matrix interference was found.

Numerous target parameters were detected, both above and below the CRQL, in these
surface water samples as listed on the Analytical Data Set Notes. All reported parameters are
confirmable. All sample results not previously noted as requiring qualification stand as reported by
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All method required initial and continuing calibration requirements were met. The percent
deviation (%D) of dichlorodifluoromethane exceeded CLP performance criteria therefore all results
for this parameter were qualified as estimated (J).

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

MS/MSD analyses were performed on S-5. All percent recovery (%R) and relative percent
difference (%RPD) requirements were met. No evidence of matrix interference was found.

Numerous target parameters were detected, both above and below the CRQL, in these

surface water samples as listed on the Analytical Data Set Notes. 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.

All holding times, instrument calibration criteria, duplicate analyses, spiked sample
recoveries, serial dilution results and blank sample analyses met the required criteria. All blanks
were free of interferences. A comprehensive review of all relevant QC data indicates all analyses
met the required QC and method specifications.

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

W-846 M 260 Volati Review

GC/MS organic data review was performed on volatile organic parameters analyzed using
USEPA SW-846 Method 8260. The parameter list included methylene chloride and vinyl chloride
for confirmational analysis. To meet method quantitation limit requirements methylene chloride
and vinyl chloride are analyzed using Method 8021. Method 8260 was performed by ETS
Analytical Services of Roanoke, Virginia. ETS submitted results to Draper Aden Associates in a
final Certificate of Analysis, including:  Quality Assurance/Quality Control (QA/QC)
documentation, instrument calibration data, internal standards results, raw chromatographic data
printouts, and mass spectral results.

Evaluation of ETS's compliance with GC/MS Method 8260 and validation of the results
encompassed review of the following items: sample holding times, sample preservation
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requirements, laboratory QA/QC performance checks, instrument calibration, blank analyses,
surrogate spike recoveries, and matrix spike analyses results. Review of all transcriptions from raw
data to summary sheets was performed. Specific representative calculations were also performed at
random.

ETS listed either 5 pg/L, 10 pg/L, 25 pg/L, or 50 pg/L for all 8260 parameter level of
quantitation (LOQ) values. These values are supported by the “March 1995 VOA MDL Study”
presented after the narrative in the certificate of analysis and are further supported by the first point
of the calibration curve which was 10 pg/L or 50 ug/L.

Samples were collected during the July 10-13, 1995 sampling event of the Watauga County
Landfill from #§il§ monitoring wells MW-1, MW-2, MW-3, MW-4, MW-6, MW-7, MW-8, MW-9,
MW-10, MW-11, MW-12 and MW-17. Samples were received in good condition, with custody
seals intact and on ice by ETS on July 13, 1995. Samples from MW-1, MW-3, MW-6, MW-7,
MW-8, MW-10, MW-11, and MW-17 were representative of the first sample delivery group (SDG-
1) and samples from MW-2, MW-4, MW-9, and MW-12 represented the second sample delivery
group (SDG-2). Samples were divided into two SDGs to meet contractual requirements.

Overall, the certificate of analysis for Watauga County Landfill was very complete in its
presentation and the data was of acceptable quality, however, revisions were requested from ETS
on November 9 and December 1, 1995 to finalize the deliverables package. As well, revisions were
required to accurately reflect concentrations of parameters originally reported as non-detect by the
laboratory. Separate aliquots for 8260 volatiles and acrolein/acrylonitrile were submitted and
analyzed for each of the samples, with the exception of an acrolein/acrylonitrile sample for MW-7,
due to insufficient water production from the monitoring well. Therefore, acrolein and acrylonitrile
results for MW-7 are taken from the pH <2 aliquot analysis and required qualification as estimated.
A separate 8260 analysis sample was necessary since the preservation requirement for both acrolein
and acrylonitrile is pH 4-5 and all other volatile compounds require a pH < 2. Sample pH's for the
acrylonitrile/acrolein aliquots were exceeded for the MW-8 and MW-11 samples resulting in
qualification of the results for these two parameters in these two wells as estimated (J).

Two initial calibrations (ICAL) were analyzed with this sample batch. The ICALs were
separated into two mixes due to the extensive parameter list in order to prevent chemical reactions.
Both ICALS were analyzed on 7/14/95 and were designated 2VCAL (Mix 02) and 1VCAL (Mix
01). All samples were associated with both ICALs.

Both ICALs met SW-846 method criteria except for 1,1-dichloroethene %RSD=31.44.
Draper Aden method performance criteria was exceeded for acetonitrile (%RSD = 30.67%) 1,1-
dichloroethene (%RSD = 31.44%)), acrolein (RRF=0.049) and isobutanol (%RSD = 35.03%). The
only parameter results requiring qualification are 1,1-dichloroethene results greater than 100 ppb,
which require qualification as estimated (J). This applies to the MW-2 sample only.
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Six continuing calibrations (CCAL) were associated with this sample batch. All SW-846
method criteria and contractual requirements were met. Isobutanol %D=34.01 exceeded validation
criteria requiring isobutanol results in MW-1, MW-3, MW-6, MW-7, MW-8, MW-11, MW-17 and
MW-10 to be qualified as estimated (J).

All blank analysis criteria was met. Acetone contamination was present in all method
blanks and both trip blanks (Trip Blank-1 and Trip Blank-2). Methylene chloride contamination
was also present in all but one method blank and both trip blanks. Chloroform contamination-was
present in one method blank. Acetone and methylene chloride were also present in all groundwater
sample as outlined in the Analytical Data Set Notes. Qualification of acetone and methylene
chloride results was required as shown on the Analytical Data Set Notes.

No target parameters, other than laboratory contaminants acetone and methylene chloride,
were detected in MW-1 and MW-4. Several target parameters were detected above and below the
LOQs in the remaining 10 monitoring wells. Samples for MW-2, MW-6 and MW-10 were diluted
1:25, 1:5, and 1:5, respectively, due to concentrations of target parameters exceeding the upper
linear calibration of 10-200 pg/L. Reanalysis of the diluted samples; MW-2DL, MW-6DL, and
MW-10DL, was successfully completed. The sample LOQs were raised by 25X in MW-2DL for
1,1,1-trichloroethane, by 5X in MW-6DL for cis-1,2-dichloroethene and by 5X in MW-10DL for
1,1,1-trichloroethane.All validated results can be found in the Analytical Data Set Notes, after the
Method 8260 Volatile Data Review.

A performance evaluation (PE) sample was submitted as MW-1A to ETS for volatile
analysis by method 8260. ETS analyzed the MW-1A sample on 7/18/95 with the SDG-1 samples.
ETS's reported results were within performance acceptance limits associated with the quality
control standards certified by third party laboratory, Environmental Resource Associates (ERA) of
Arvada, CO. Correspondence and certified results from ERA are included at the end of the Method
8260 volatile data review and Analytical Data Set Notes for review.

-846 Me i-Volati Vi

GC/MS organic data review was performed on semi-volatile organic parameters analyzed
using USEPA SW-846 Method 8270A. Method 8270A was performed by ETS Analytical Services
of Roanoke, Virginia. ETS submitted results to Draper Aden Associates in a final Certificate of
Analysis, including: Quality Assurance/Quality Control (QA/QC) documentation, instrument
calibration data, internal standards results, raw chromatographic data printouts, and mass spectral
results.

Evaluation of ETS’s compliance with GC/MS Method 8270A and validation of the results
encompassed review of the following items: sample holding times, sample preservation
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requirements, laboratory QA/QC performance checks, instrument calibration, blank analyses,
surrogate spike recoveries, 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.

ETS listed either 10 pg/L or 20 ug/L for all 8270A parameter level of quantitation (LOQ)
values except 1,4-benzenediamine listed at 100 pg/L and bis(2-ethylhexyl) phthalate at 6 ug/L.
These values are supported by the “SVOA Precision and Accuracy Study March 1995 presented
after the narrative in the certificate of analysis and are further supported by the first point of the
calibration curve which is either 20 pg/ml or 50 pg/ml.

Samples were collected during the July 10-13, 1995 sampling event of the Watauga County
Landfill from core monitoring wells MW-1, MW-2, MW-3, MW-4, MW-6, MW-7, MW-8, MW-9,
MW-10, MW-11, MW-12, and MW-17. Samples were received in good condition, with custody
seals intact and on ice by ETS on July 13, 1995. Samples from MW-1, MW-3, MW-6, MW-7,
MW-8, MW-10, MW-11, and MW-17 were representative of the first sample delivery group (SDG-
1) and samples from MW-2, MW-4, MW-9 and MW-12 represented the second sample delivery
group (SDG-2). Samples were divided into two SDGs to meet contractual requirements.

Overall, the certificate of analysis for Watauga County Landfill was complete in its
presentation and the data was of acceptable quality except for acid fraction results in MW-17
which were qualified as unusable (R) due to low surrogate recoveries which were confirmed as
resulting from sample matrix interference. Revision 1 was submitted by ETS on September 25,
1995 to revise all Form I's and report a LOQ of 6 ug/L for the target parameter bis(2-
ethylhexyl)phthalate. A second revision was requested by Draper Aden Associates to reflect the
revised LOQ of bis(2-ethylhexyl)phthalate on page 11 of the March 1995 SV MDL study and to
review and revise the LOQs of all target parameters for the MW-7 sample on pages 105-108. Due
to limited sample volume, an initial volume of 200 ml, instead of 1000 ml, was extracted and
concentrated to 1ml, thus the LOQs for all parameters in MW-7 should have been elevated by 5X.

All technical holding times for extraction and analysis were met for the original analyses.
Temperature and preservation criteria were also met. Samples were collected on July 10-11, 1995
(SDG-1) and on July 12, 1995 (SDG-2) and were extracted on 7/14-15/95 (SDG-1) and 7/17/95
(SDG-2). Reextraction of the MW-17 sample (MW-17RE) was conducted on 7/20/95 due to low
recovery of the acid surrogates. Reextraction of the MW-2 and MW-4 samples (MW-2RE and
MW-4RE) was conducted on 7/20/95 due to bis(2 ethylhexyl)phthalate contamination. The MW-9
sample (MW-9RE) was also reextracted for low recoveries of the acid surrogates 2-fluorophenol
and 2-chlorophenol-d,. Holding times for all reextractions were exceeded (MW-17RE, MW-2RE,
MW-4RE, MW-9RE). Reextraction analysis results for the acid surrogate recoveries in the MW-
17RE and MW-9RE samples duplicated the original analyses results, thus indicating the presence
of matrix interference in those samples. Matrix interference, however, was not evident in the MW-
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OMS and MW-9MSD analyses. A review of extraction logs and data did not reveal an explanation
for this. The MW-12 sample was reanalyzed (MW-12R) for exceeding %D criteria for di-n-octyl
phthalate. Di-n-octyl phthalate results for MW-12 are from the reanalysis.

Seven initial calibrations (ICAL) were associated with these sample batches. Seven
calibrations were necessary due to the extensive parameter list which were separated into seven
mixes to prevent chemical reactions. 0,0,0-triethylphosphorothioate exceeded DAA method
performance criteria, however, no qualification of the data was deemed necessary. All other SW-
846, DAA method performance and contractual requirements were met.

Sixteen continuing calibrations (CCAL) were associated with these sample batches.
Parameters were separated into several mixes to prevent reactions. Several target parameters
exceeded DAA method performance criteria for %D for the respective associated samples and
required qualification as estimated (UJ) for these parameters. (See analytical data set notes).

All surrogate criteria was met for all samples except MW-9 and MW-17. All three acid
surrogate recoveries for the MW-17 sample were below 10% as listed on the form II, page 62. Two
acid surrogate recoveries for sample MW-9 were below QC limits but greater than 10%.
Reextraction and reanalysis of these samples revealed very consistent results with the original
analyses. Matrix interference was judged as the cause of the low recoveries of the acid surrogates.
Holding times for the reextracted samples for MW-17 and MW-9 were exceeded. Due to acid
surrogate recoveries less than 10%, in MW-17 the acid fraction results of the analysis are qualified
as unusable (R). Due to low acid surrogate recoveries, although greater than 10%, in MW-9 the
acid fraction results of the analysis are qualified as estimated. No matrix interference problems
were found in the MW-9MS and MW-9MSD samples. Review of extraction and analytical logs do
not reveal a possible explanation for this inconsistency. The following parameters are associated
with the acid fraction and are affected by this validation: benzyl alcohol, 4-chloro-3-methyl phenol,
2-chlorophenol, 4-chlorophenol, 2-methylphenol, 3-methylphenol, 4-methylphenol, 2,4-
dichlorophenol, 2,6-dichlorophenol, 2,4-dimethyphenol, 4,6-dinitro-2-methylphenol, 2,4-
dinitrophenol,  2-nitrophenol,  4-nitrophenol, phenol, 2,3,4,6-tetrachlorophenol,  2,4,5-
trichlorophenol and 2,4,6-trichlorophenol.

All blank analysis criteria were met. The target parameter bis(2-ethylhexyl)phthalate was
detected above the LOQ in blank SBLK08 and was also detected in associated samples MW-2 and
MW-4. The MW-2 and MW-4 samples were reextracted and reanalyzed, but revealed the absence

of bis(2-ethylhexyl) phthalate. The presence of bis(2-ethylhexyl)phthalate was judged to be a?‘\

random laboratory contaminant in the original analyses, since it was not detected in subsequent
reanalyses. Bis(2-ethyl hexyl) phthalate results for MW-2 and MW-4 are from the reextraction and
reanalyses runs and were estimated due to exceeding the 7 day holding time. -
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All instrument tuning, surrogate recoveries, internal standard area, internal standard
retention time, and matrix spike/matrix spike duplicate requirements were met for all analyses.

No target parameters were detected above the respective laboratory LOQs in any of the twelve core
wells: MW-1, MW-2, MW-3, MW-4, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12,
and MW-17. Results for all parameters were validated as not detected above the LOQ ("U"), with
the exceptions noted exceeding %D criteria, resulting in validation as not detected above the LOQ
but estimated ("UJ") in numerous samples and exceeding surrogate recovery criteria resulting in
validation of the acid fraction target parameters as unusable (R) in MW-17, and estimated (J) in
MW-9.

SW-846 GC-Volatile Organic Data Review

Data validation was completed on laboratory analytical results generated from SW-846
Methods 8011, 8021, 8081, 8151, and 8310 for the July 10-13, 1995 first Semi-Annual Assessment
Monitoring event at the Watauga County Landfill. The monitoring wells at the Watauga County
Landfill are designated as either core or boundary monitoring wells. The core monitoring wells at
the landfill are MW-1, MW-2, MW-3, MW-4, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11,
MW-12, and MW-17. The boundary monitoring wells are MW-5, MW-13, MW-14, MW-15,
MW-16, and MW-18. Sample MW-1A (method 8021 only) was also submitted as a double blind

Performance Evaluation Sample (PE) and treated as a core monitoring well. SW-846 Method 8011

was prescribed to analyze for ethylene dibromide (EDB) and 1,2-dibromo-3-chloropropane
(DBCP) in the 12 core monitoring wells only. SW-846 Method 8021 was prescribed to analyze for
the following 12 target parameters for the core and boundary wells: benzene, chloroethane, 1,1-
dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,3-dichloropropene,
dichlorodifluoromethane, methylene  chloride, tetrachloroethene, 1,1,1-trichloroethane,

~ trichloroethene, and vinyl chloride. Five additional target parameters were analyzed for in the core

well samples: bromoform, carbon tetrachloride, chloroform, 1,2-dichloroethane, and 1,2-
dichloropropane, for a total of 17 parameters. SW-846 Method 8081 was prescribed to analyze for
20 pesticides and PCBs (7 Aroclors) for the core monitoring wells only. SW-846 Method 8151
was prescribed to analyze for 5 herbicides for the core monitoring wells only. SW-846 Method
8310 was prescribed to analyze for benzo[a]pyrene for the core monitoring wells only.

Samples collected from MW-1, MW-3, MW-6, MW-7, MW-8§, MW-10, MW-11, MW-13,
MW-15, MW-17 and PE sample MW-1A were representative of the first Sample Delivery Group
(SDG-1) and samples from MW-2, MW-4, MW-5, MW-9, MW-12, MW-14, MW-16 and MW-18
were representative of the second Sample Delivery Group (SDG-2). Samples were divided into
separate SDGs to meet contractual requirements.

GC analyses were performed by CT&E Environmental Services Inc. of Charleston, WV.
CT&E analyzed for the aforementioned parameters following the prescribed methods. The

22

First Semi-annual Assessment
Monitoring Results Report
Watauga County Landfill
January, 1996




k
|
|
i
!
'
I
i
I
|
i

certificate of analysis prepared by CT&E laboratory included: extraction notes, instrument
calibration data, raw chromatographic data printouts, Quality Assurance/Quality Control
documentation, and tabulated results.

Validation for the laboratory's compliance with GC Methods 8011, 8021, 8081, 8151 and
8310 encompassed review of the following items: sample holding times, sample preservation
requirements, sample extraction and purge procedures, laboratory QA/QC performance checks,
instrument calibrations, blank analyses, surrogate spike analyses, and matrix spike analyses.
Review of transcriptions from raw data to summary sheets and specific calculations were
performed on random data points. ’

Method 8011 Review. Overall, the data set for Method 8011 was complete in its
presentation and data was of acceptable quality. A single revision was required to obtain
documentation to finalize the quality control deliverables package. The data set exhibited the
analyst's ability to achieve the reported LOQ of 0.03 pg/L for both target parameters as outlined by
the precision and accuracy data presented by the laboratory. The first nonzero calibration standard
was run at a concentration of 0.01 pg/L. Criteria for sample preservation and holding times were
met. Method retention time criteria were met. Reagent / System / Trip Blank criteria were met.
No matrix interference due to coelution with DBCM was found to exist. The laboratory employed
a dual column (denoted Channel A and B) GC system to achieve method confirmational
requirements. Channel A was used as the primary quantification column and channel B was used
for confirmational purposes only. No DBCP was detected in the samples analyzed via channel A;
therefore, review of channel B chromatographic information was not warranted. Channel A
detected the presence of EDB in the sample from MW-2; however, the detection was unconfirmed
by Channel B. The results from MW-2 were validated as undetected, "U". The matrix spike and
duplicate analyses exhibited acceptable recoveries of 80-120%. No target parameters were detected
above the LOQ in any of the 12 core monitoring wells, (MW-1, MW-2, MW-3, MW-4, MW-6,
MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17). Results for target parameters not
detected above the LOQs in the samples were validated as "U".

Method 8021 Review. Overall, the data set for Method 8021 was generally complete in its
presentation and data was of acceptable quality. Draper Aden Associates requested two revisions
(Nov. 9, 1995 and Dec. 1, 1995) to have CT&E address the matrix interference in the MW-9 MS
and MW-9 MSD analyses, which caused several parameters to fail recovery criteria, and to address
CT&E's failure to follow various technical requirements, which resulted in qualification of some of
the data. Also requested, in Revision 2, a discussion of the non-detection of chloroethane,
dichlorodifluoromethane, and 1,1-dichloroethane in several samples. Specific concerns discovered
during data review, which were addressed in the revision requests, are discussed below. The data
set exhibited the analyst's ability to achieve the reported LOQ of 2.0 ug/L for all target parameters
as outlined by the precision and accuracy data presented by the laboratory and was further
supported by the first non-zero calibration standard at a concentration of 2.0 ug/L. Analysis for
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benzene was conducted via a photoionization detector (PID) and all other parameters were analyzed
for via the Hall Electrolytic Conductivity Detector (HECD).

Criteria for sample preservation, temperature, and holding times were met, with the
exception of exceeded holding times for the analysis of several parameters which required sample
dilution. Results for these parameters were estimated in samples MW-6, MW-8, MW-10, and
MW-17. Method retention time criteria were met. Surrogate recoveries for all samples were within
laboratory control limits of 100 + 20%. Blank analysis criteria were met and no target parameters
were detected above the LOQ in any laboratory method blanks, Trip Blank-1, or Trip Blank-2..

All initial calibration criteria met SW-846 Method requirements. All continuing calibration
criteria met SW-846 requirements with the exception of CCAL-2 on 7/22/95 in which the
%Difference (%D) exceeded requirements for 1,2-dichloroethane and trichloroethene.
Qualification of the results for these two compounds was required in the associated samples MW-
15 and MW-17. Additionally, the CCAL on 7/26/95 failed %D criteria for
dichlorodifluoromethane, resulting in qualification of the results for the compound in the associated
samples listed in the table in Section E of the Method 8021 GC Volatile Data Review.

Matrix interference was evident in the matrix spike and matrix spike duplicate analyses of
MW-9 as noted in CT&E's response to Revision 2. CT&E replied the matrix interference caused
several parameters to fail recovery criteria and was also the cause of chloroethane being undetected.
CT&E stated the chloroethane response were "buried" by later coeluting peaks at high
concentrations, rendering quantification of chloroethane impossible. As a result of the coelution,
CT&E raised the LOQ for chloroethane based on the matrix interference level, from 2.0 ug/L to
5.0-20.0 ug/L depending on the sample, in the associated samples in SDG-2. Due to the raised
LOQ, sample results less than these values were validated as ("U"). CT&E conducted
confirmational GC/MS analysis by method 8260 for chloroethane, dichlorodifluoromethane and
1,1-dichloroethane, and reported preliminary results, which are consistent with 8260 results
provided by ETS Analytical Services, Inc. of Roanoke, VA, for this event, and with past historical
event GC/MS data. These values were reviewed strictly for confirmation purposes only, and were
not validated.

Samples collected from MW-2, MW-3, MW-4, MW-6, MW-8, MW-9, MW-10, MW-12
and MW-17 were diluted as necessary for specific parameters due to elevated parameter
concentrations which exceeded the linear calibration range of 2-40 ug/L. Analysis of the diluted
samples was conducted, however, holding times were exceeded for the diluted samples MW-6,
MW-8, MW-10, and MW-17. LOQs for all detected parameters of interest, in these samples, were
raised accordingly based on the dilutions and estimated due to exceedance of holding times.

A double blind Performance Evaluation Sample (PE), sample identification MW-1A, was
prepared by third party laboratory, Environmental Resource Associates (ERA) of Arvada, CO, for
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Method 8021. CT&E analyzed for the extended target parameter list of 17 parameters. Validation
of the PE results was not conducted by DAA, however, it should be noted that the MW-1A sample
was associated with the failed CCAL on 7/22/95 along with the MW-15 and MW-17 samples and
results for 1,2-dichloroethane and dichloroethene should be considered estimated. CT&E's
analytical results and ERA's certified values and performance acceptance limits are included after
the Analytical Data Set Notes tables for review.

Vinyl chloride was detected above the U.S. EPA MCL of 2 ug/L in the MW-3, MW-6, and
MW-8 samples, however, further examination of the chromatograms and mass spectra revealed
vinyl chloride coeluted with an unknown halogenated freon of mass 68. The coelution of these two
compounds presented difficulty in estimating the true concentration of vinyl chloride when in the
presence of the other compound. Supporting mass spectra obtained through a library search
illustrated the detection of the mass 68 compound, having a significant ion abundance in relation to
vinyl chloride's mass 62. Because of the presence of the coeluting compound the ability to
accurately quantify the concentration of vinyl chloride may have been inhibited, and is a direct
relationship to Method 8021 limitations. As a result of the method limitations and the coelution,
the results for vinyl chloride in these samples were estimated as "J".

No Method 8021 target parameters were detected above the LOQ in core monitoring wells
MW-1 and MW-4 or in boundary wells MW-5, MW-13, MW-14, MW-16, and MW-18. However,
several target parameters were detected above and below the LOQ in core wells MW-2, MW-3,
MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, and MW-17 and one parameter was
detected above the LOQ in boundary welt MW-15. All validated results are tabulated in the
Analytical Data Set Notes after the Method 8021 GC Volatile Data Review.

The table lists all validated and qualified results for all parameters for all samples. Results
for all target parameters not detected above the LOQs were validated as "U".

Method 8081 Review. Overall, the data set was complete in its presentation and data was of
acceptable quality. The data set exhibited the analyst's ability to achieve the reported LOQs for the
target parameters as outlined by the precision and accuracy data presented by the laboratory. The
first nonzero calibration standard was at a concentration equal to or less than the reported LOQs.
Criteria for sample preservation, storage temperature, and holding times were met. Five point
calibration and continuing calibration criteria were achieved. Endrin breakdown was not observed
by the laboratory. The laboratory employed a dual column (denoted Channel A and B) GC system
to achieve method requirements. Channel B was used as the primary quantitation column and
Channel A was for confirmation purposes. Channel A data was reviewed to disconfirm the
presence of target parameters in samples MW-6 and MW-11, as presented in the addendum
submitted by the laboratory. Extraction criteria was met by the laboratory and samples were
concentrated by an approximate factor of 800 during preparation. Surrogate recoveries between 40-
130% were achieved for all samples. No target parameters were identified above the LOQs in any
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of the wells. Results for target parameters not detected above the LOQs in the samples were
validated as "U".

Method 8151 Review. Overall, the data set for Method 8151 was complete in its
presentation and data was of acceptable quality. The data set exhibited the analyst's ability to
achieve the reported LOQs for the target parameters as outlined by the laboratory precision and
accuracy statement. Criteria for sample preservation, holding times, and temperature requirements
were met. Samples were extracted and concentrated by a factor of 100 as specified in Method
8151. :

The laboratory employed a dual column (denoted Channel A and B) GC system to achieve
confirmational requirements. Channel B was used as the primary quantitation column and channel
A was used for confirmational purposes only. The five point method calibration criteria were met
with the exception of 2,4,5-T, Dinoseb and pentachlorophenol. These parameters were not detected
by the laboratory, therefore no corrective action or qualification was warranted. Method retention
time criteria were met. Continuing calibration criteria was met.

Surrogate recovery limits of 40-120% were met for all samples. Method, extraction, and
trip blank criteria were met. Matrix spikes recovery limits of 40-120% were achieved for all
spiking parameters. No target parameters were reported by the laboratory as being detected in any
sample. Channel A data was reviewed to disconfirm the presence of target parameters in samples
MW-3, MW-4, MW-8, and MW-17, and an addendum was submitted by the laboratory. Results
for target parameters not detected above the LOQ in the samples were validated as "U".

Method 8310 Review. Overall, the data set for Method 8310 was complete in its
presentation and data was of acceptable quality. The data set exhibited the analyst's ability to
achieve the reported LOQ of 1.0 pg/L for benzo[a]pyrene as outlined by the laboratory's precision
and accuracy statement. A matrix spike and spike duplicate was performed at a concentration of
0.05 ug/L indicating that the data would support an LOQ equal to 0.05 ug/L, therefore, an LOQ of
0.05 ug/L was established for the data set. The first non-zero calibration standard was at a
concentration equivalent to a 0.03 pg/L extracted sample concentration.

Criteria for samples preservation, holding times, and storage temperatures were met.
Samples were extracted and concentrated following Method 8310 sample preparation protocol.
Method retention time criteria were met. Surrogate recoveries for all samples were within
laboratory control limits of 40% to 120%. Extraction blank analysis criteria were met and no
benzo[a]pyrene was identified above the LOQ in the trip or laboratory control blank. Matrix spikes
were performed and no indication of matrix interference was observed. The matrix spike and spike
duplicate analyses exhibited acceptable recoveries between 40-140%. No benzo[a]pyrene was
reported by the laboratory as being detected in any of the samples. Benzo[a]pyrene results not
detected above the LOQ were validated as "U".
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V. DISCUSSION OF ANALYTICAL RESULTS

Tables 2A-D (Assessment Target Parameter Analytical Results; Appendix I) provide a
summary of the target parameter analytical results obtained from the first semi-annual sampling
event (also the first annual comprehensive 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-D 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, the Limit of Quantitation (LOQ) for LLRA-Organic
results, and the analytical method.

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

5.1 Inorganic Analytical Results
i Target Inorganic Parameters

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

The analytical results for the four target metal parameters, Barium, Cadmium, Iron, and
Mercury, obtained from the first 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 VI. ; _% '
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The analytical results for fifteen (15) non-target metal parameters obtained from the first
semi-annual assessment sampling event (also the first annual comprehensive event) are summarized
in Table 3B and also discussed below. A discussion of parameter distribution trends for all
detected non-target metal parameters is also presented in the following Section V.

The two metal target 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 (Table 5C). Although observed in
all of the monitoring wells and surface water sampling locations, Barium was detected at levels
below the EPA MCL and North Carolina groundwater standard of 2,000 pg/l as a result of all four
background Assessment background monitoring events. Concentrations of Iron were often at levels
significantly above associated water quality criteria. No Federal Primary Drinking Water Standard
(EPA MCL) exists for Iron. Similar Barium and Iron concentrations were observed as a result of.
the first semi-annual assessment monitoring.

Review of Tables 2A and 2B indicates the first semi-annual total Cadmium and total
Mercury CLP analysis resulted in the non-detection of Cadmium and Mercury in all eighteen (18)
monitoring wells and five (5) surface water sampling locations sampled. Since Cadmium and
Mercury were also not detected as a result of the initial four (4) background assessment monitoring
analyses, Cadmium and Mercury will be removed from the existing target parameter list.

ii. Non-Target Inorganic Parameters

The comprehensive analysis of fifteen (15) non-target metal parameters resulted in the non-
detection of the following eight (8) metals:

- Antimony

- Arsenic

- Beryllium

- Cyanide

- Selenium

- Silver

- Thallium and
- Tin

The following three (3) metals were only observed in one core monitoring well, MW-3, and
at levels far below EPA MCL and North Carolina groundwater standards:

- Copper
- Lead
- Zinc
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The remaining four (4) metals were observed in three (3) or more core monitoring wells,
although also at levels far below EPA MCL and North Carolina groundwater standards.

- Chromium
- Cobalt
- Nickel
- Vanadium

These four (4) metals will be 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. /

Sulfide was also included in the first comprehensive events analysis. Sulfide was only
observed in one core monitoring well, MW-4, and only detected in MW-4 at a concentration equal

to the detection limit. Since no organic compounds or elevated metal levels have been previously

detected in MW-4 (note: MW-4 was recently downgradient to boundary status, see Section L.), it is
unlikely that the Sulfide detected in MW-4 is a related groundwater impact.

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 analytical results for the
target organic parameters obtained from the first semi-annual assessment sampling event are
summarized in Tables 2 A-D. The recent analytical results obtained from each target organic
parameter is individually discussed below. A discussion of distribution trends for each target
organic parameter is presented in the following Section VI.

1.1-Di -

1,1-Dichloroethane (1,1-DCA) was detected at concentrations below the proposed North
Carolina groundwater standard (NCS) of 700 pg/l in ten core groundwater monitoring wells (MW-
2, MW-3, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12 and MW-17). No EPA MCL
exists for 1,1-DCA. Concentrations of 1,1-DCA (detected both above and below the method
CRQL) were also observed below the NCS at four surface water sampling locations (S-1, S-2, S-4,

~and S-5.)
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Tetrachloroethen E

Tetrachloroethene (PCE) was detected at concentrations above the EPA MCL of 5 pg/l and
above the North Carolina groundwater standard (NCS) of 0.7 pg/l in eight core groundwater
monitoring wells MW-2, MW-3, MW-6, MW-8, MW-10, M-11, MW-12, and MW-17) and one
surface water sampling location(S-4).) Tetrachloroethene (PCE) was detected at concentrations
equal to (SW-846 method 802 elow (SW-846 method 8260) the EPA MCL of 5 pg/l and
above the North Carolina groyhdwater standard (NCS) of 0.7 pg/l in one additional core
groundwater monitoring well (MW-9). PCE was not detected in any of the boundary monitoring
wells . T

d at concentrations above the EPA MCL and NCS at one surface
CE was not detected at any other surface water sampling locations.

PCE was also dete
water sampling location(S-2).

Trichloroethene (TCE)

Trichloroethene (TCE) was detected at concentrations above the EPA MCL of 5 ng/l and
above the NCS of 2.8 ug/l in seven core groundwater monitoring wells (MW-3, MW-6, MW-8,
MW-9, MW-11, MW-12, and MW-17). An estimated concentration for TCE (detected below the
method LOQ) was observed below the EPA MCL and above the NCS in MW-11 utilizing SW-846
method 8260. An estimated concentration for TCE (detected below the method CRQL) was
observed above the EPA MCL and above the NCS in one surface water sampling location (S-4 )
utilizing CLP methods. TCE was also estimated (detected below the method LOQ/CRQL) at
concentrations below the EPA MCL and NCS in two additional core groundwater monitoring wells
(MW-2 and MW-7) and one additional surface water sampling location (S-2). TCE was not
detected in any of the boundary monitoring wells.

cis-1.1-Di e (cis-1,2-

As previously discussed in Section III, CLP-SOW analytical results (utilized with surface
water samples only, for the first semi-annual event) for cis-1,2-Dichloroethane are reported as part
of a total concentration of cis- and trans- isomers of the parameter.

Cis-1,2-Dichloroethene (cis-1,2-DCE) was detected at concentrations above the EPA MCL
and North Carolina groundwater standard (NCS) of 70 pg/1 in three core groundwater monitoring
wells (MW-6, MW-8, and MW-17). Cis-1,2-DCE was also detected below the EPA MCL and
NCS in five additional core monitoring wells (MW-3, MW-7, MW-9, MW- 1, and MW-12). Total
1,2-DCE was observed (detected above the method CRQL) at a concentration below the EPA MCL
and NCS at one surface water sampling location (S-4). Estimated concentrations for total 1,2-DCE
(detected below the method CRQL) were observed below the EPA MCL and NCS at two
additional surface water sampling locations (S-1 and S-2).
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Dichlorodifluoromethane

Concentrations for Dichlorodifluoromethane (detected both above and below applicable
method LOQs) were observed above the North Carolina groundwater standard (NCS) of 0.19 pg/l
in seven core groundwater monitoring wells (MW-3, MW-6, MW-8, MW-9, MW-11, MW-12, and
MW-17). An estimated concentration for Dichlorodifluoromethane (detected below the method
CRQL) was also observed above the North Carolina groundwater standard (NCS) of 0.19 pg/l at
one surface water sampling location (S-5). No EPA MCL exists for Dichlorodifluoromethane.
Dichlorodifluoromethane was not detected at any other surface water sampling locations or in any
of the boundary monitoring wells.

1.1.1-Trichloroe e(1.1.1-T

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 core monitoring wells (MW-2 and
MW-10). 1,1,1-TCA was also detected below the EPA MCL and NCS in six additional core
monitoring wells (MW-3, MW-8, MW-9, MW-11, MW-12, and MW-17) and one boundary
groundwater monitoring well (MW-15).. Estimated concentrations of 1,1,1-TCA (below the
method CRQL) were also observed below the EPA MCL and NCS at two surface water sampling
locations (S-2 and S-4).

1.1-Dic thene (1.1-DCE

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 core groundwater monitoring wells (MW-2 and
MW-10). . 1,1-DCE was also detected (observed both above and below applicable method LOQs)
at concentrations below applicable water quality standards in six additional core wells (MW-3,
MW-6, MW-8, MW-11, MW-12, and MW-17). 1,1-DCE was not detected in any of the boundary
monitoring wells or surface water samples.

Benzene

Concentrations of Benzene were observed above the EPA MCL of 5 pg/l and above the
NCS of 1 pg/l in two core groundwater monitoring wells (MW-6 and MW-8). Benzene was also
detected below the EPA MCL but above the NCS in three additional core groundwater monitoring
wells (MW-3, MW-7, AND MW-9). Benzene was not detected at any of the surface water
sampling locations.
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Vinyl Chloride

Concentrations of Vinyl Chloride (detected both above and below applicable LOQs) were
observed at concentrations above the EPA MCL of 2 pg/l and above the North Carolina
groundwater standard (NCS) of 0.015 pg/l in four core groundwater monitoring wells (MW-3,
MW-6, MW-8, and MW-12). An estimated concentration of Vinyl Chloride (detected below the
CLP method CRQL) was observed at concentrations above the EPA MCL of 2 ug/l and above the
North Carolina groundwater standard (NCS) of 0.015 pg/l at one surface water sampling location
(S-4). A low level concentration of Vinyl Chloride (detected below the method LOQ utilizing SW-
846 method 8021) was also observed in one additional groundwater monitoring well (MW-17) at
and estimated concentration below the EPA MCL but above the NCS.

Methylene Chloride

Methylene Chloride was observed above the EPA MCL and NCS of 5 pg/l in one core
groundwater monitoring well (MW-9). Although not detected in any other groundwater monitoring
wells utilizing SW-846 method 8260, Methylene Chloride was detected (observed both above and
below the method LOQ) at concentrations below the EPA MCL and NCS in six additional core
groundwater monitoring wells (MW-3, MW-6, MW-8, MW-11, MW-12, and MW-17) and two
boundary groundwater monitoring wells (MW-13 AND MW-18) utilizing SW-846 method 8021.
Methylene Chloride was not detected at any surface water sampling location.

Chloroethane

Chloroethane was detected in seven core groundwater monitoring wells (MW-3, MW-6,
MW-7, MW-8, MW-9, MW-12, and MW-17) and at three surface water sampling locations (S-1,
S-4, and S-5). No EPA MCL or North Carolina groundwater standard (NCS) exists for
Chloroethane.

trans-1.3-Dichloropropene

Trans-1,3-Dichloropropene was not detected in any monitoring wells or surface water
samples

i, Non-Target Organic Parameters

The analytical results of additional detected non-target organic parameters are summarized
in Table 3A. The analytical results obtained for non-target parameters, are provided to preliminary
identify those parameters which may need to be continually monitored. If upon completion of
background data collection, the presence of any non-target parameters are confirmed by repeated
analysis, the parameter will be added to the Target Parameter list.
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Additional non-target parameters were detected in seven monitoring wells and two surface
water sampling locations. For the monitoring well analyses, six non-target parameters were
detected utilizing SW-846 method 8260 and three non-target parameters were detected utilizing
SW-846 method 8021. Two of the three non-target parameters detected by method 8021 were also
detected by method 8260. For the surface water analyses, four non-target parameters were detected
utilizing CLP SOPs. Detected non-target parameters and associated sampling points are presented
below.

Detected Non-target Parameter(s) Monitori int
Trichlorotriflouromethane and Bromomethane MW-3
trans-1,2-Dichloroethene MW-3,6,7, & MW-8
1,2-Dichloroethane MW-3, 8, & MW-17
1,2-Dichloropropane MW-3,6,7, & MW-8
1,4-Dichlorobenzene MW-8

2-Butanone MW-7, 8,10, & S-2
0-Xylene MW-9

m/p-Xylene S-1

total Xylene S-2

Toluene S-2

Ethylbenzene S-2

All but two of the detected non-target parameter concentrations were observed at levels
below corresponding method LOQs and EPA MCLs. Estimated concentrations for two of the
detected non-target parameters, 1,2-Dichloroethane and 1,2-Dichloropropane, were observed at
levels above the NCS.

As indicated in Table 6A (Cumulative Detected Non-target Organic Parameter Analytical
Results), the presence of the non-target compounds detected in the first semi-annual sampling event
are not confirmed by the non-target analytical results obtained from the previous background
sampling events. Confirmation of the presence or absence of these non-target parameters and
tentatively identified compounds will continue to be evaluated on the following semi-annual
monitoring events.
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V1. PARAMETER DISTRIBUTION TRENDS

6.1  Imorganic Analytical Results

Mercury (total)

The presence of Mercury in the groundwater at the site is not supported by the analytical
results of all four assessment background monitoring events and the first comprehensive annual
EPA Appendix II List sampling event. No concentrations of Mercury were observed above the
IDL of 0.20 pg/l. Since Mercury is confirmed to be absent, it is proposed that Mercury be removed
from the target parameter list.

admi to

The presence of Cadmium in the groundwater at the site is not supported by the analytical
results of all four assessment background monitoring events and the first comprehensive annual
EPA Appendix II List sampling event. The recent comprehensive event detected no concentrations
of Cadmium observed above the IDL of 0.5 pg/l. The only Cadmium detected in all four
background events was detected in the low production well MW-7 (12.3 pg/L) on the fourth
background sampling event. The three previous background sampling events resulted in the non-
detection of Cadmium in MW-7.

Barium (total)

Barium distribution trends, indicated by the analytical results of the first comprehensive
annual EPA Appendix II List sampling event, suggest a relationship between Barium distribution
and proximity to both the waste disposal area and the west drainage. Although Barium was
detected at every point sampled, half of the Barium detected in the groundwater at the site was
reported at concentrations less than 100 pg/l. The EPA MCL and the NCS for Barium is 2000 pg/1.

Barium was observed above 100 pg/l in nine monitoring wells. In three of the monitoring wells
located near the waste disposal area (MW-5, MW-6 and MW-9), Barium was observed at
concentrations above 400 pg/l. Barium was also observed at elevated levels above 100 pg/l for
MW-11 (199 pg/l), located below the Boone-Nissan septic field; for MW-2 (210 pg/l) and MW-10
(103 pg/l), located within the bedrock aquifer in the drainage below the waste disposal area; for
MW-1 (125 ug/l), located adjacent and upgradient of the waste disposal area; and for MW-13 (116
pg/l), a boundary well located in the extreme NW portion of the site. MW-13 has not exhibited the
confirmed presence of organic compounds to date.
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Elevated concentrations of Barium above 250 pg/l were also detected in all the surface
water monitoring locations; i.e. S-1 (502 pg/l), S-2 (592 ug/l), S-3 (277 pg/l) , S-4 (861 pg/l), and
S-5 (310 pg/l).

Iron (to

Iron distribution trends, indicated by the analytical results of the first comprehensive annual
EPA Appendix II List sampling event, also indicate a relationship between Iron distribution and
proximity to the waste disposal area. The monitoring wells for which Iron was observed at the
highest concentrations, MW-6 (7980 ug/L) and MW-3 (4480 ng/l), are located adjacent and west of
the waste disposal area. Iron was also observed at elevated levels above 100 pg/l in MW-10 (508
ug/l), located in the drainage below the waste disposal area; MW-1 (646 pg/l), located adjacent and
upgradient of the waste disposal area; and MW-8 (455 pg/l), located adjacent and west of the waste
disposal area. An exception to this distribution trend, was the location where the third most elevated
Iron concentrations was detected, i.e. monitoring well MW-13 (3960 pg/l), a boundary well located
in the extreme NW portion of the site. MW-13 has not exhibited the confirmed presence of organic
compounds to date.

Elevated concentrations of Iron above 1000 pug/l were also detected in all the surface water
monitoring locations; i.e. S-1 (19,400 pg/l), S-2 (36,100 pg/l), S-3 (5740 pg/l) , S-4 (1290 pg/),
and S-5 (87,900 ng/l).

6.2  Organic Analytical Results
i Target Organic Parameters
1.1-Dichlor e (1,1-DCA

1,1-Dichloroethane (1,1-DCA) distribution trends, as indicated by the SW-846 Method
8260 analytical results, 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 MW-3 (160
pg/l) and deep well MW-17 (130 pg/l), located at the downgradient property boundary of the
Bolick site. Elevated concentrations of 1,1-DCA were also observed between the landfill and the
Bolick site at MW-6 (130 pg/1) and within the Bolick site at MW-8 (71 pg/l), and downgradient of
the Bolick site at the nested well pair, shallow well MW-11 (26 pg/l) and deep well MW-12 (120

ng/l E).
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Elevated concentrations of 1,1-DCA were also observed in the deep well MW-10 (55 pg/l),
located below the waste disposal area, and the deep well MW-2 (94 pg/l), located in the drainage
below the waste disposal area. 1,1-DCA was not detected in the shallow wells MW-4 and MW-16,
located in the northern drainage basin below the landfill.

Elevated concentrations of 1,1-DCA were also observed at MW-9 (40 pg/l), located along
the southern saddle above the landfill.

A lower level concentration of 1,1-DCA was observed at MW-7 (6.8 ug/l), located south of
the Bolick site.

Tetrachloroethene (PCE)

Tetrachloroethene (PCE) distribution trends, as indicated by the SW-846 Method 8260
analytical results, 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 (37 pug/l)
and deep well MW-17 (30 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 (8.1 ug/l) and the deep well MW-12 (31 pg/l). PCE was similarly
detected above the EPA MCL in MW-8 (38 ug/l), located with the Bolick site, and in MW-6 (14
ng/l), located between the landfill and the Bolick site.

PCE was also detected at concentrations above the EPA MCL (5 pg/l) in the surface water
sampling location situated in the west drainage, S-4 (11 pg/l).

Other PCE detections were observed at lower concentrations above the EPA MCL in MW-
2 (9.9 pg/) and in MW-10 (5.7 ug/l),. located within the bedrock aquifer in the north drainage
below the waste disposal area. PCE was not detected in the shallow soil wells, MW-4 and MW-16,
located in the northern drainage basin below the landfill.

Trichloroethene (TCE)

Trichloroethene (TCE) distribution trends, as indicated by the SW-846 Method 8260
analytical results, 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.
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TCE was detected at the highest concentration in monitoring well MW-6 (47 pg/l), located
adjacent to the landfill, within the Bolick site. Elevated concentrations for TCE were also observed
in the deeper well adjacent to MW-6, MW-8 (15 png/L). Elevated concentrations 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 (16 pg/l) and deep well MW-17 (17 pg/l). TCE was also detected
downgradient of the Bolick site in the nested well pair located below the Boone-Nissan septic field;
i.e. deep well MW-12 (13 ug/l) and shallow well MW-11 (estimated at 3.1J pg/l). TCE was
detected for the second time in MW-7 (estimated at 1.2 J pg/L), located immediately south of the
Bolick site and adjacent and west of the disposal area.

TCE was also estimated at concentrations above the EPA MCL (5 pg/l) in the surface water
sampling location situated in the west drainage, S-4 (8] pg/l).

The only TCE observed outside of the west drainage basin was detected in MW-9 (6 pg/l),
located between the landfill and the Rocky Mountain Heights Subdivision, and the spring capture
outfall, S-2, located in the north drainage below the disposal area (1J pg/l).

cis-1,2-Dic thene (cis-1.2-

Cis-1,2-Dichloroethene (cis-1,2-DCE) distribution trends, as indicated by the SW-846
Method 8260 analytical results, are similar to PCE, TCE, and Dichlorodiflouromethane distribution
trends. With one exception (MW-9), cis-1,2-DCE was only detected along the west drainage basin
adjacent to the landfill, located within and below the Bolick site.

Cis-1,2-DCE was observed at the highest concentrations (above the EPA MCL and NCS of
70 pg/l) in MW-6 (430 pg/l) and MW-8 (89 pg/l), located adjacent to the landfill and the Bolick
site. Elevated concentrations of cis-1,2-DCE (below the EPA MCL and NCS) were also observed
in the nested well pair located at the downgradient property boundary of the Bolick site i.e. shallow
well MW-3 (50 pg/l) and deep well MW-17 (63 pg/l) and downgradient of the Bolick site at the
nested well pair, shallow well MW-11 (7.6 pg/l) and deep well MW-12 (42 pg/l).

Lower level detections of cis-1,2-DCE were observed at the two monitoring wells, MW-7
(7.9 pg/), located south of the Bolick site, and MW-9 (6.2 ug/l), located along the southern saddle
above the landfill.

As previously discussed in Section III, surface water samples were analyzed utilizing CLP
analytical methods. CLP-SOW analytical results for cis-1,2-Dichloroethene were reported as a
total concentration of cis- and trans- isomers of the parameter. Total 1,2-Dichloroethene was
detected at three surface water sampling locations; S-1 (estimated at 1J pg/l), S-2 (estimated at 3J

ug/l), and S-4 (42 pg/l).
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Dichlorodifluoromethane /4°°

Dichlorodifluoromethane distribution trends, as indicated by the SW-846 Method 8260
analytical results, are similar to PCE, TCE, and cis-1,2-DCE distribution trends. Elevated
concentrations of Dichlorodifluoromethane were observed in the west drainage in MW-3 at 7.2 pg/l
and in MW-8 at 6.7 pg/l. Both of these estimated Dichlorodifluoromethane concentrations are
above the North Carolina groundwater standard (NCS) of 0.19 pg/l. No EPA MCL exists for
Dichlorodifluoromethane.

Lower estimated concentrations (below the method LOQ) of Dichlorodifluoromethane were
also observed in four other monitoring wells located within the west drainage basin adjacent to the
landfill; MW-6(2.2J pg/l), MW-11 (1.7 pg/l), MW-12 (4.0J ug/l), and MW-17 (4.2 pg/l), and in.
MW-9 (2.8] ug/l), located between the landfill and the Rocky Mountain Heights Subdivision.

1.1.1-Trichloroethane (1,1.1-TCA) 2#

1,1,1-Trichloroethane (1,1,1-TCA) distribution trends, as indicated by the SW-846 Method
8260 analytical results, show that 1,1,1-TCA, although occurring pervasive throughout the core of
the site, was observed at the highest concentrations in the bedrock of the northern drainage basin
below the landfill. 1,1,1-TCA was observed above the EPA MCL and NCS of 200 pg/l in the
bedrock wells, MW-2 (1600 pg/l) and MW-10 (740 pg/l), located in the northern drainage below
the landfill. 1,1,1-TCA was notable absent from the shallow soil wells, MW-4 and MW-16, located
with the same drainage, adjacent to and downgradient, respectively, of MW-2.

1,1,1-TCA was also observed at lower concentrations, below the EPA MCL and NCS, in
both the deep and shallow wells of the two nested pairs located in the west drainage basin; shallow
MW-3 (21 pg/l) and deep MW-17 (7 ug/l), and shallow MW-11 (estimated at 4.8J pg/l) and deep
MW-12 (16 ug/l), at 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 (4.9] ng/l),
located upgradient of these two nested pairs of wells in the west drainage basin.

1,1,1-TCA was additionally detected in MW-9 (9.8 pg/1), located adjacent to the Carroll
property and detected (utilizing SW-846 Method 8021) in the boundary monitoring well MW-15
(2.7 pg/), located adjacent to Rocky Branch.

1.1-Dichloroethene (1.1-DCE) 7

1,1-Dichloroethene (1,1-DCE) distribution trends, as indicated by the SW-846 Method
8260 analytical results, show that 1,1-DCE was observed at the highest concentrations in the
bedrock of the northern drainage basin below the landfill. The highest concentrations for 1,1-DCE
were observed in the deep bedrock well MW-2 (170 ug/l), located in northern drainage basin below
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the landfill and in the bedrock well MW-10 (88 pg/l), located in the northern drainage directly
below the fill areas. 1,1-DCE was not detected in the shallow soil wells, MW-4 and MW-16,
located in the northern drainage basin below the landfill.

Monitoring wells located in the west drainage basin reveal either low level, estimated
concentrations or the non-detection of 1,1-DCE. 1,1-DCE was observed below the method 1.OQ
(estimated) for five monitoring wells located in the west drainage basin; MW-3 (3.7J pg/l), MW-6
(1.3 pg/h), MW-8 (4.1J pug/l), MW-12 (3.6J ng/l), and MW-17 (1.6J 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.

Benzene |

Benzene distribution trends, as indicated by the SW-846 Method 8260 analytical results,
suggest a relationship between Benzene distribution and proximity to both the waste disposal area
and the west drainage.

Benzene was detected at concentrations above the EPA MCL (5 pg/l) and NCS (1 pg/l) in
the nested well pair located adjacent and west of the disposal area., shallow well MW-6 (13 ug/l)
and deep well MW-8 (5.5 pg/l). Estimated Benzene concentrations between the lower North
Carolina groundwater quality standard (NCS) and the higher EPA MCL were observed randomly
distributed about the site in three other core wells; MW-3 (2.6 pg/L), MW-7 (2.7] pg/L). and
MW-9 (3.8] pug/L).

Vinyl Chloride .09

Vinyl Chloride distribution trends, indicated by the SW-846 Method 8260 analytical results
indicate 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 (23 pg/l), located between the landfill and the Bolick site,
and MW-8 (7.2 ug/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 (3.1J pg/l), located in the west drainage at the
downgradient property boundary of the Bolick site.

Methylene Chloride 5

Methylene Chloride distribution trends, as indicated by the SW-846 Method 8260 analytical
results, show that Methylene Chloride was only observed at two disparate locations. The detection
of Methylene Chloride at the highest concentration was observed in MW-9 (160 ng/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
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Carolina groundwater standard (NCS) of 5 pug/l. The other lower level detection of Methylene
Chloride was observed in MW-12 (5.9 ug/l).

Methylene Chloride distribution trends, as indicated by the SW-846 Method 8021 analytical
results, reveal lower level detection of Methylene Chloride repeatedly observed along the west
drainage basin adjacent to the landfill, located within and below the Bolick site. Methylene
Chloride was observed below the EPA MCL and North Carolina groundwater standard (NCS) for
six monitoring wells located in the west drainage basin; MW-3 (2.4 pg/l), MW-6 (1.2] pg/l), MW-
8 (4.7 pg/h), MW-11 (29 ug/l), MW-12 (33 pg/l), and MW-17 (2.2 pg/l). Estimated
concentrations of Methylene Chloride were also detected in the two nested boundary monitoring
wells, MW-13 and MW-18, located further downgradient along the west drainage basin.

Chloroethane

Chloroethane distribution trends, as indicated by the SW-846 Method 8260 analytical
results, indicate that Chloroethane was observed at the highest concentration in MW-9 (21 pg/l),
located adjacent to the Carroll property, and well MW-7 (22 pg/l), located south of the Bolick site,
adjacent to the disposal area.

Elevated concentrations of Chloroethane were also observed in five core monitoring wells
located in the west drainage; shallow well MW-3 (8.7 pg/l), located adjacent to deep well MW-17
(estimated at 4.9 J pg/l), deep well MW-12 (6.4 pg/l), located adjacent to shallow well MW-11 (not
detected), MW-6 (16 pg/l), located between the landfill and the Bolick site, and in MW-8 (9.3
ug/1), located within the Bolick site.

trans-1.3-Dichloropropene N5

The presence of trans-1,3-Dichloropropene in the groundwater at the site is not supported
by the analytical results of the first comprehensive assessment monitoring event. Previous
background organic analysis results indicated trans-1,3-Dichloropropene is not present in the
groundwater beneath the site.

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

il Non-target Organic Parameters

As previously discussed in Section IV.B.ii, additional non-target parameters were detected
in seven monitoring wells and two surface water sampling locations (Table 3A, Appendix I). These
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seven monitoring wells, MW-3, MW-6, MW-7, MW-8, MW-9, MW-10, and MW-17, are all core
monitoring wells, preferentially located both adjacent to the waste disposal area and within the west
drainage. Five non-target parameters were detected in two of these monitoring wells, MW-3 and
MW-8, although all five parameters were observed at concentrations below the corresponding SW-
846 method LOQ. The two surface water monitoring locations, S-1 and S-2, are monitoring points
that also show impact by select target compounds. 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 I'V.

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

At this time the cause or source of all the organics detected in the potable well sampling
program cannot be determined. It should be noted that eight (8) of twenty-one (21) compounds
detected in the Carroll residence potable well have not been detected in the landfill monitoring well
network. The differences in parameter "fingerprints" in groundwater beneath these sites compared
to "fingerprints" for landfill wells 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 Section 2.10 of the Assessment Plan (dated
Sept. 3, 1993), Section HI of the Activity Report (dated June 29, 1994), and Section VII of the
Third Quarter Background Monitoring Event Report (dated August 31, 1995).
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7.1.  April 26, 1995 Sampling Event

Three potable wells were resampled on April 26, 1995. Two of these three potable wells
have previously shown trace and/or low level detections. These two potable wells included one
residence located in the Rocky Mountain Heights Subdivision, immediately downgradient and
strike from the Carroll residence and Southern Saddle (well reference no. 24), the BREMCO
potable well (well reference no. 5), and one residence located approximately 1,200 feet northeast of
the BREMCO business (well reference no. 15).

B i Electric Membership C B well reference

Six (6) chlorinated volatile organic solvent compounds were detected in the April 26, 1995
resampling 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 1.2 ppb, and 1,1-Dichloroethene (1,1-DCE), which was
also detected just above the detection limit of 1 ppb at 1.1 ppb. No EPA Maximum Contaminant
Level exists for 1,1-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. Three of these compounds (1,1-Dichloroethane, 1,1,1-Trichloroethane,
and Trichloroethene) had been detected in all four previous sampling events.

Ward Resi well .24

The April 26, 1995 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.

Prior to this sampling, 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 Tetrachloride, 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.
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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.

Cheverolet Dealership (well reference no. 7)

The Cheverolet Dealership’s potable well was resampled on April 26, 1995 in response to
NCDEHNR Solid Waste Section recommendations. Previous sampling of the Cheverolet
Dealership’s potable well resulted in no detected volatile organic compounds. The recent
resampling detected tert-Butyl Metyl Ether at a concentration of 24.4 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 October 24, 1995 Sampling Event

Four potable wells were sampled on October 24, 1995. Three wells had been sampled
previously. The resampled potable wells were resampled to further investigate trace and/or low
level detections previously detected. These three resampled potable wells included two residences
located in the Rocky Mountain Heights Subdivision, immediately downgradient and strike from the
Carroll residence and Southern Saddle (well reference no. 24 and well reference no. 14), and the
BREMCO potable well (well reference no. 5). One of these wells (well reference no. 24) was
recently drilled deeper in order to provide needed water production. A residence located
approximately 600 feet west of the BREMCO business (well reference no. 36) was also sampled
for the first time on October 24, 1995. This residence had been previously unoccupied.

Blue Ridge Electri i 11 reference no. 5

Six (6) chlorinated volatile organic solvent compounds were detected in the October 24,
1995 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 1.8 ppb, and 1,1-Dichloroethene (1,1-DCE), which was
also detected just above the detection limit of 1 ppb at 1.7 ppb. No EPA Maximum Contaminant
Level exists for 1,1-DCA. The EPA MCL for 1,1-DCE is 7 ppb. The other detected organic
compounds were observed at unquantifiable levels below 1 ppb.
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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, and all of these six (6) compounds have been detected in the past three (3)
sampling events. Three of these compounds (1,1-Dichloroethane, 1,1,1 Tnchloroethane and
Trichloroethene) have been detected in all five previous sampling events.

Ward Residence (well reference no. 24)

The recent October 24, 1995 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.

Prior to this sampling, 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 Tetrachloride, 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.

Shared Well #2 (well reference no. 14)

Shared well #2 was recently drilled deeper in order to provide needed water production.
Shared well #2 serves four residences. Resampling was performed to investigate the effect of
drilling the well deeper on the concentrations of organic compounds found in this potable well.

Shared well #2 was originally sampled from the Cone residence on March 18, 1993.
Resampling of shared well #2 conducted on March 30, 1994 and on January 12, 1995 and the
recent resampling was performed on the adjacent Edwards residence.
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The initial March 18, 1993 sampling detected only low levels of 1,4-Dichlorobenzene,
which is a compound that has not been detected in the landfill monitoring well network.

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

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

The recent 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.

Bremco re well refe

The water analysis of the Bremco residence well, located approximately 600 feet west of
Blue Ridge Electric Membership Company, i.e. BREMCO (well reference no. 5), resulted in no
detected volatile compounds.

73 Recommendations

In summary, the analytical results from the recent potable well sampling 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.

Draper Aden Associates recommends that potable water well sampling program 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 occurrence or uncommon event. Although
alternate water supplies are currently provided, DAA also recommends continued periodic
sampling of the (2) significantly impacted wells.
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VIII. CONCLUSIONS
8.1 Parameter Distribution

The analytical results obtained from the first semi-annual assessment monitoring event (also
the first annual comprehensive event) are similar to the results obtained from the previous
background events. The analytical results continue to indicate that the detection of target
parameters in the Watauga County Landfill monitoring network is primarily confined to those
monitoring locations existing south of the proposed U.S. Route 421 Bypass (Figure 2; Appendix I).

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

The first semi-annual analytical results indicate no elevated concentrations of target
parameters in the four monitoring wells relocated north of the proposed bypass, although low level
concentrations of 1,1,1-TCA in MW-15, and Methylene Chloride in the nested well pair, MW-13
and MW-18, were observed. Conversely, the recent analytical results reveal five target parameters
detected above the method CRQL in MW-12, relocated south of the proposed bypass. The
analytical results indicate the northern edge of the occurrence of assessment target parameters in the
groundwater exists within the construction right-of-way for the proposed Route 421 bypass.

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

In the west drainage, the detection of target parameters above groundwater standards was
observed in both the soil and bedrock aquifer media, extending from the landfill to the proposed
bypass. 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. Seven target organic
parameters were detected in the surface water sampling location in the west drainage. Three organic
compounds were found above surface water standards at the surface water sampling location in the
west drainage. The organic compounds and relative levels detected in the surface water sampling
location 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..
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In the north drainage, the detection of target parameters above groundwater standards was
confined to the bedrock aquifer medium. The levels of the target parameters detected in the two
monitoring wells accessing the bedrock aquifer medium indicate the parameters have preferentially
migrated to deeper fracture zones within the bedrock.

Several organic compounds detected in the monitoring well located along the saddle
between the landfill and the Rocky Mountain Heights subdivision were observed at markedly
different concentrations than the levels of the organic compounds detected in the remainder of
the monitoring well network. In addition, several different organic compounds were detected
along the saddle between the landfill and the Rocky Mountain Heights subdivision that were not
detected in the remainder of the monitoring well network.

8.2  Target Parameter Summary

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

The detection of 1,1,1-TCA and 1,1-DCE was observed in both the west and the north
drainages, 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 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

Methylene Chloride was detected at a significantly higher concentration in MW-9, located
along the southern saddle between the landfill and the Rocky Mountain Heights subdivision. Lower
level concentrations of Methylene Chloride were detected along the west drainage.

Benzene was detected in five 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

Trans-1,3-Dichloropropene was not detected above or estimated below the method LOQ.

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

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

West Drainage

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

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

North Drainage

The recent analytical results indicate elevated levels above groundwater standards for the
target parameters in the northern drainage below the landfill at the deep bedrock monitoring well,
MW-2. Downgradient of this point the bedrock aquifer system enters the central watershed of
Rocky Branch and is likely significantly diluted. Groundwater entering the Rocky Branch
watershed from the northern drainage may be exhibiting lateral stratification. Rather than
continuing to follow the northern drainage orientation, groundwater may flow N55°W, parallel to
Rocky Branch, before reaching the apex of the watershed. Therefore, the area between the nested
well pair, MW-14 and MW-15, and the Chevrolet Dealership will continue to be evaluated during
ongoing groundwater investigations. The absence of volatile organic parameters detected at the
Chevrolet Dealership's potable well suggests non-impact at the dealership's well location.
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Southern le

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 Carroll residence potable well are not confined to the Carroll property. To examine
potential flow pathways not currently investigated by the Residential and Business potable well
sampling program (described in the Assessment Plan and Activity Report and summarized herein
in Appendix IV), the area directly downgradient and south of the Carroll property will be evaluated
for additional groundwater investigations. A residential well does not currently exist immediately
downgradient of the Carroll property. To further investigate the parameter distributions across the
saddle from the Carroll property, the area between the landfill and MW-9 will also be evaluated for
additional groundwater investigations.

84  Closing

Second Semi-annual Assessment Background Monitoring Event

The second semi-annual assessment monitoring event (sixth assessment event) is tentatively
scheduled to be performed by Draper Aden Associates in January, 1996. As indicated in the
Assessment Monitoring schedule (Table 1, Appendix I), both core and boundary assessment wells
will be analyzed utilizing CLP analytical methods for the second semi-annual assessment
monitoring event. Surface water monitoring points will also be analyzed using CLP analytical
methods.

Revisions to the network of core and boundary assessment wells for the first semi-annual
assessment monitoring event involved in the upgrading of monitoring well MW-7 to "core" status
and the downgrading of MW-4 to "boundary" status. As discussed in the Remedial Investigation
and Alternatives (RIA) Report, it is proposed that the non-impacted boundary wells be withdrawn
from the routine compliance monitoring program It is proposed that these non-impacted wells
remain operational to allow for future monitoring based on temporal contaminant distribution
trends observed from subsequent monitoring events.

As discussed in Sections V and VI, 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. 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 result of the first comprehensive annual EPA
Appendix II List assessment sampling event. 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.
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As also discussed in Sections V and VI, revisions to the target organic parameter list
involve deleting trans-1,3-Dichloropropene. Since upon completion of background data collection
and the first annual EPA Appendix II list sampling event (utilizing LLRA analytical methods), the
absence of trans-1,3-Dichloropropene in the groundwater and surface waters at the site is
confirmed, trans-1,3-Dichloropropene will be removed from the Target Parameter List.

In summary, revisions to the assessment target parameter list involve the following:
- addition of four metal parameters;
Chromium, Cobalt, Nickel, and Vanadium, and
- deletion of two metal and one organic parameter;
Cadmium, Mercury and trans-1,3-Dichloropropene.

Revisions to the network of core and boundary wells involve the following:
- addition of one monitoring well and one surface water sampling location
further downgradient along the west drainage,
- upgrading of boundary monitoring well MW-15 to core status, and
- withdrawal of the non-impacted boundary monitoring wells
(i.e. MW-4, MW-5, MW-13, MW-14, MW-16, and MW-18)
from the routine compliance monitoring program.

Upon the approval of the NCDEHNR, the 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.

Residential Business Potable Well ing P

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 official 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 I'V.
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The ongoing potable well sampling program will continue to concentrate on sampling those
few wells that have previously shown trace level detections of organics similar to those detected in
the landfill groundwater monitoring network. Duplicate sampling will indicate whether the
organics detected are a persistent occurrence or common events. Although alternate water supplies
are currently provided, the two significantly impacted wells, the Nissan-Mazda dealership well
(well reference no. 4) and the Carroll residence well (well reference no 12) will also be periodically
sampled.

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

Project Watauga County Landfill Permit #95-02 Date _1-4-%§ |
Sampling Sequence _ <ee e lows Weather/Temperature__ See Geid Nate |
Samplers Telflfach [lew D Ton

Static Water Level measurement equipment _Selinc* P4 £.icionmahC

procedure Tonme rs™om.

Well evacuation equipment _ Jed:-afed Gondbs semp. Sn o 0f wkls aceort Muls 57

procedure pompines ot sicces bOle Floo Cabes tased on e rafres.
[0 (VRN oy \33 PE TP rcable balerd ),

Sample withdrawal equipment Same ag abeve :

procedure Seme, sc abeoe = S0 5 ot reke o < (00 2R fon imte

Sample filtration equipment N ceguire L,

procedure -

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

C P wabel (WMThe flecis L = HNDd1) , (L 0iaA (A te p(tﬂ—v\c—NsO\-\->

Bor /ot ((Clear - (uci- domQ - +C( ) 808 (/B[ ¥3io (| L ambe~

adacc = Mo orecard. BDe) 260 /5%6’ e 7*0‘?) ( 4¢ vf clee

Flocs —HC\), 8276 A (1L ambar =leci® No pregervadie

RTER (SOO'LQ wh e olasdye = ZﬂUACtHﬁ{,) — See ‘CT@_
norec e {Qag_a,\,(,c Ic—C -C(((‘m} M‘\XT,M

Internal temperature of shipping containers at outset of sampling

Y Obv— ‘(‘%{MM
Temperature equipment _ Cornire (Aeckmate Probe
calibration procedure __\ntefiX
measurement procedure Lvmaael s
PH equipment (ornine Checlomse  Drde , ‘
calibration procedure TDeoblo L deco o Tooanl 1o.g b Fier (éﬁi""&"a_gg\hﬁﬂe)
measurement procedure Lo £ A by/Bonfer =t Sw)

Conductivity equipment __ Cofnic Che.lmute gmbe S
calibration procedure a\r/1408.8% ¢ Prcca ChamicC Cp congduc By (L
measurement procedure _ 'e={ i~ qn(// o p, ldete Bag( oL .

Conductivity calibration measurements/time See ;‘Q\‘( Mo,
Sampler signatures (date/time) oefl [1-9-95  (80s
olenr ] 1395 (Bov
; /
(i o €l - - - - - . A
Samp fb)c%.,w e: =M=l MW-6 MW -3 M 7(‘?&4{\&5 UNES: (1-10-45)
- K\W-13 ,Mw-\\/th\o) SN —\j} M-y ,5-3,5-1, 3-2'5_513_4)
w1 (Y”‘L‘*’Q (1-11-45)
- MV\I"CII MW‘\Ly M\N-Ho’ nwy - \4/ MW‘-Z—I MW - 4 (-7_11-qs)
— Mw’\sl k"w,s (7“3-ﬁ$)
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # _MwW-1 date__ T-lo-4% time 1259
Condition of well Goon

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 4.2’ (in feet)
Total depth of well = TD = 76.65~ (in feet)
Water column length = L., = (TD-DTW) = 35 45”7 (in feet)
Volume of water in well casing = Veigar) = Lcggey * 0.653 gal/ft.

= 23.1\5 q«ﬂw\_

Volume of water in filter pack = Vg, gal.) =
= [ L.y.,, Not to exceed 37 feet ] * 0. 522 gal/f(t

SQ @qus-\.
Unit Well Volume = V, (Gallons) = ( V., '+ V, ) = G165 gello
Minimum Purge Volume (Gallons) = 3 *V, = 125 3&2.4
Description of water before purging clesr —ny  odor
Measurements collected during purging:
4o bec’mDur\',M\ «t 4.0
Timé Temperature pH W/ conductivity Pumping Rate =t aelle——
1. 14} d.(ec 591 4% 93.2-u5S 9.0 agar "T;‘o
2. 1Sz (2 4°c Tl 2 a0 S 1.0 Zgun 48.0
awenatts 3 T\Z2o2 13.5¢C (L 45  7Jo A8.0 S - d.cSom 8.0
L 13.5°C (42 28 A4 54 S 30 4um 1280
. . VA
Total volume of water purged ..... + Do gllon
Description of water after purging Cleovr — Ko cdal
Measurements collected after purging:
pH Calibration: 4.90 6nd .02
Final four (4) replicate measurements of:
Temperature pH mV Conductivity Time
1. . “C .4t 78 q2. 5*45_ {230
2. (b (9 b.42 P23 6.6, \233
3 (6.3°C 5.5y 26 C\A.QA(S {23¢
4 (6.0 °cC b. 42 19 q4.8 4 S (238

Misc. Field Observations Sompled ot 12%0

o ‘_o' S \ Qoo

db:ﬁ‘ 7-1o 9% 130

Sampler signatures (date/time)
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02
Well # _MW-2

date__ T -i2-°% time___ip'o
Condition of well Geoon
Reference Point - Top of Well Casing: o
Total Depth to water = DTW = £.Lo (in feet)
Total depth of well = TD = 177.50 (in feet)
Water column length = L.,., = (TD-DTW) = o, 45 (in feet)
Volume of water in well casing = Voigarly = Leee., * 0.163 gal/ft.

2L R e
U

Volume of water in filter pack = Vegar.,) =

= [ Lege,, Not to exceed 17.0 ft.] * 0.522 gal/ft.
= 3,37 .0
¥
Unit Well Volume = V, (Gallons) = ( V. + V; ) = 260 = A
Minimum Purge Volume (Gallons) = 3 %V, = RN
o
Description of water before purging clear- vn sesm
Measurements collected during purging:
(b5 Yedam Durayag at 4 0 spun
Time Temperature p M,_Qggv ductivity Pumping Rate = sl
1. % \3 GO C -39 - 27A 4 S 4.0 oagpna 4
2,775 (4.4°C .69 53 L3045 4D 4 Pum 49
3. V635 [5.1°C 3.0 -53 277 S Lo Qe 76
34,7053 53¢ 7,97 -4 RPE L0 g (/2
1%
Total volume of water purged ..... ALY LY
Description of water after purging Al L U Vet
Measurements collected after purging:
pH Calibration: 0D _ams 0.0}
Final four (4) replicate measurements of:
Temperature pH "~ conductivity Time
1. 4.2°¢ 1o 4o 7712 S {700
2. 9. 49¢ -1, 372 -4 205,32 ros
3. 5.2 003 ~73 6w s o
4. 15,07 .30 -4 oy 7 5
‘ s
Misc. Field Observations 1190 T ze [ ,
Sampler signatures (date/time) <M“4/‘// 7(“‘1‘“5 1‘55455
1 Gz S o




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02
Well # _MW-3 date___T1-105S time__ V4SS

Condition of well &Good

Reference Point - Top of Well Casing:

Total Depth to water = DTW = (- 43 (in feet)
Total depth of well = TD = 39.60 (in feet)
Water column length = L., = (TD-DTW) = 22,7 (in feet)
Volume of water in well casing = Viga.,, = Lege., * 0.163 gal/ft.

= 3.6

U

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

= . 2> cud
v
Unit Well Volume = V, (Gallons) = ( V. + V¢ ) = 94.837 5.0
Minimum Purge Volume (Gallons) = 3 %V, = 24.76 ?)_A.Q
Description of water before purging _ S\Sk}b:} s”/(‘H{

Measurements collected during purging:
1504 Lrgaa peryi~

O g
Time " Temperature gﬁf M\/Cogduct1v1tx Pumping Rate - ga_g

1. 508 \6%‘(‘. Lot 20445l an 2 _Gpm
2..1809 1,7, (o D7 qs Zad LSl pa a_@{:w 1o q\,,wf\
3._81¢% 15.0°%_ &.%¢] 27 196. 2 Stan 2 COwm 1o

4. 151 VD 101, 251, :8 200\ L, SL ., 2 £ 20

Total volume of water purged ..... S v s

Description of water after purging 20 A

Measurements collected after purging:

pH Calibration: 4.7
Final four (4) replicate measurements of: y
AV,
Temperatur pH : Conductivity Timé&
1. 17.7°% 4.59 98 Sk 2%
2. 1L 2%, %.52 200 W Yern 28
3. v,. 7% ool Ao~ 23
4. 1, e’ ’0‘57 ﬂ/! i Zls
Misc. Field Observations = P T ‘éga’
Sampler signatures (date/time) (M—//’Llo ag \Loo
e N N )




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-4 date -\2-88 time_ 1145
Condition of well Géon

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 8.94 (in feet)
Total depth of well = TD = 29.40 (in feet)
Water column length = L.y, = (TD-DTW) = 10- 40 (in feet)
Volume of water in well casing = Vgga., = Leggey * 0. 163 gal/ft.

2. 333(;1
Volume of water in filter pack = Vi, =
= [ Lege.,» Not to exceed 11.0 ft.] * 0. 522 gal/ft.

’141(;1
Unit Well Volume = V, (Gallons) = ( V. + V¢ ) = 4.0 ol
Minimum Purge Volume (Gallons) = 3 * Vv, = ’Z'l-?_(c;a.—Q.
Description of water before purging ¢lea - na odar

Measurements collected durlng purging:
1147 began porss a¥ 2.6

Tlme Temperature pH M\) Co;;duct1v1tz umglng Rate &'__'#?m

1. 10145 {&.5°¢ .40 ) [AYEPRS 7 -9 spnn
2.1152 [y.5¢2C b.49 27 48T 48S 2.6 agn 0. o
+1_,; 5 .57 1d,0°¢« L0 YT 5048 1.o=5fom : Za, 0
‘ {BbOL (L o’ /.,, 87 4€.. 4 < L.0 "m%v Y0.2
U‘l
Total volume of water purged ..... 4 3o 3«(
Description of water after purging C\eer” 10 oru~

Measurements collected after purging:

pH Calibration: Mwo ond 4.00

Final four (4) replicate measurements of:

Temperature mV'  conductivi Time
. (5, 2°¢ L6 o 47345 \ \ ROR

1

2. (4% (- 0 | 50.3 445 \304

3. 13, Cc L.L2 i 50 .4 S (810

4, 1. 3% b-lof 71 50.25 T34
Misc. Field Observations 18 15 wa'vild

Sampler signatures (date/time) W /’7—‘7- 95 133
/K/&LMA 2.42°95 1832
S M




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-5 date_ 1-13-9¢% time_2 ' zo
Condition of well & oop

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 50.23" (in feet)
Total depth of well = TD = 73.00 (in feet)
Water column length = L., = (TD-DIW) = 2 (in feet)
Volume of water in well casing = Veigaiy = Lege, * 0.163 gal/ft.

= 4.7 ol v

¥
Volume of water in filter pack = Vg, gal.) =
= [ L.g.,, Not to exceed 2.0 ft.] * 0.624 gal/ft.

—————

Unit Well Volume = V, (Gallons) = ( V., + V; ) = 3.1 ?’Q’QM

Minimum Purge Volume (Gallons) = 3 * V, = ‘e lan 00
& (44‘)]0“‘,\5>

Description of water before purging c\ear-vno sdor

Measurements collected during purging:

0aoL begaw bellt Vims B ballg —

Time Temperature Conductivity w —>
1.0%0¢ (5.0°C 360 .q% 0.75
2. 2907 5. 2°C 2875 ‘5 3.15
3.09% 15-9°% 353:S 30 1.5
4. 0944 / 3o s 45 .25

/4
. '/'( Y
Total volume of water purged ..... Y4584\ (.25 e
Description of water after purging clesc o odor
Measurements collected after purging:
pH Calibration: — ¥ ]M-w( veder e (FoncBa
Final four (4) replicate measgréhents of:
Temperature~ pH Conductivity Time

1. e

2. / %

3. % //

4. — // /

Misc. Field Observations o et e “f(“"‘/ —Sangle £ at 0250

.
Sampler signatures (date/time) ~L“/ 1-03-94S \Ooo
® g —% 7 11295 wes




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02
Well # _MW-6 date__T-'0-asS time__ !330

Condition of well Goo

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 4% .13 (in feet)
Total depth of well = TD = 58.00 (in feet)
Water column length = L., = (TD-DIW) = 14.27 (in feet)
Volume of water in well casing = V g, = Lege, * O. 163 gal/ft.

2.33 %—K

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

= - S c.,Q
Unit Well Volume = V, (Gallons) = ( V. + V; ) = 9.3 va
Minimum Purge Volume (Gallons) = 3 x v, = ’L%A%Maﬁ.__
Description of water before purging Clznpr.

Measurements collected during purging:
(347 \?@3«»\?\/?3 <t o,25 [/ 2N

Time Temperature pH Conductivity Pumping Rate M/
1.,;397 V8.2 % S90 928 uShn . 250 (PM =)
2.450 'R.27 .00 4375/ ~ LS GO 49
3.(35& ‘\&JOL 6q6 ‘/BQMSQ'“ ' 0% @M Y-}

4. — Dﬂy
Total volume of water purged ..... X - 2.5 e
Description of water after purging Lrgmn
Measurements collected after purging:
!
pH Calibration: 47
Final four (4) replicate measurements of:
Temperature pH Conductivity Time —_‘é-‘t

1. 720.4°C ) 734/145/(,/\4

2. (7.4 & 4o B uS/fe~ =

3. 2.6C . @97 9o Sk 32

4. 17.6°¢ 645 ’ 908 oSk~ 33

Misc. Field Observations sm‘n@ N30 EEM&.E{
Sampler signatures (date/time) 9 / 1-16-95 \S¢s

C,L,/" 7.1 2:-9S (Seo




AESESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Wk@uga County Landfill Permit #95-02

Well # _MW=3 date 7-4-495 time [B05

Condition of well AT

Reference Podnt - Top of Well Casing:

Total Depth to water = DTW = 4898 (in feet)
Total depth ©of well = TD = 50.00 (in feet)
Water colummn length = L., , = (TD-DTW) = [.DZ (in feet)
Volume of water in well casing = Veigaiy = Lege., * 0.163 gal/ft.

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

Unit Well Volume = V, (Gallons) = ( V., + V¢ )

= olo
Minimum Purge Volume (Gallons) = 3 * v, = Z:2
Description of water before purging_ Ceeaz
Measurements collected during purging:
Time Temperature pH Conductivit Pumping Rate ,ﬁ!—
1. /82 196 9% o,%a 50 Sk /*" Base omv
2../627 W3¢ G Blo e 3% 2mv
3./8%0 T -9 BZ1uSjem 5 Baw RGN
4. /834 \lg.2%¢ 7.08 R97 . Slen G 3a:t Onv (~ 45 vctho)
Total volume of water purged ..... ~ L5 Gan
Description of water after purging V&R R CmTey 3_&1-\;/

Measurements collected after purging:

pH Calibration: H:7

Final four (4) replicate measurements of:

pH My Time
2 / /
2. —
4 .~ / // -
Misc. Field Observations _{gﬂa{\e {aX b l°/ /
Sampler signatures (date/time) q, /’l—\o -q¢ (L4S

7» [ oQ</445
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-8 date__ 1-t0-45 time__ 050

Condition of well &eon

Reference Point - Top of Well Casing:

Total Depth to water = DTW = n.42 (in feet)
Total depth of well = TD = 67.00 (in feet)
Water column length = L., = (TD-DTW) = _ 4%.%8 (in feet)
Volume of water in well casing = V.ga., = Lo, * 0.163 gal/ft.
= 8.09
v

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

= G;?—(D q«,QgJ VAt
Unit Well Volume = V, (Gallons) = ( V. + V; ) = (4.4 sollam
Minimum Purge Volume (Gallons) = 3 xV, = 43 .0 %.“,ucv-.
Description of water before purging clear - no odor
Measurements collected during purging:
\626 Desam purea. A < ©0.56 pn
Timé Temperature pH ~V conductivity Pumping Rate B aaflew
1.102! \S.8ec £:Se 4 R4l 45 0. 50 opm 0,50
2. W14 4.8° < .43 ) AL A S .50 Zom 2.00
3. 529 Te.2°C Lo 21 544 « S ©.50 St 4.5¢
4. ‘ur4 {(,.A4°c_ .83 \4- Loq & S 6.50dpma q.co
5. 10%¢ g a°< 6.8 lo 6l8 4 loo G om \l.00
Total volume of water purged ..... + 13 sallov.-
Description of water after purging Clear - ne odsre
Measurements collected after purging:
pH Calibration: A.00 and .00
Final four (4) replicate measurements of:
Temperature pH m_;’, Conductivit Time
1. %.8°C b.lo \ by (23
2. 12.95°C ©.6q lo (35 us lg 41
3. (sc?c G.LL u. (32 45 1647
4. (§.3%¢ 1! ts Ll (b &5
Misc. Field Observations sommgLed <t 145 //
Sampler signatures (date/time) > g //’f—&o-QS {Jos
/ - R

(3

/V
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-9 date 1-12 - 4% time__D2140

Condition of well Gue

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 20617 (in feet)
Total depth of well = TD = 86.40 (in feet)
Water column length = L., = (TD-DIW) = .13 (in feet)
Volume of water in well casing = Vi(ga., = Lo, * 0.163 gal/ft.
= \«o Cyt-fe‘ .
U

Volume of water in filter pack = Vi, =
= [ Lgge.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.5
3.2

[

Unit Well Volume = V, (Gallons) = ( V. + V; ) = 425 el
Minimum Purge Volume (Gallons) = 3V, = \Z.ﬁSe}.,O
Description of water before purging clear ~ N6 sder

Measurements collected durlng purging:
0150 bejam yuri~ af 015

Tlme Temgé"rature \j ConduCtJ.Vlt: Pumglng Rate ﬁ/z_"‘:_&u\’"‘
1. 06752 9% 5 a9 4854 S 0«'\55«.«\

2. 015 4.4°c b O 506 &S 675 g . 4 5
str 3._0802 [D.3°C 509 sz AT 44 C 6. | Soggpn q,»
4. 0208 5.3+ ¢ Lae 4g 4614 > ’l';g,gw\ (3.5
Total volume of water purged ..... + b auQ0ans
Description of water after purging clear - ne seov

Measurements collected after purging:

5
pH Calibration: Too (Koew

Final four (4) replicate measurements of:

Temperature pH wY Conductivity Time
1. 5.6 ¢ 6.3 Iz 4G us ce24
2. S e LIl 4e A5% < T2
3. [§.6°< Gollo $6 FREPE 53R
4. 15,5 °¢ b-2% 47 4 Lea S 63l
Misc. Field Observations Somolel «+ O84S /

Sampler signatures (date/time) ML/N/ / ~1L-35 J%¢w
»a 1_%{/{ 7.12 1S 090
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ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02
Well # __MW-10 date__ 1-10-495 time 1648

Condition of well (oo

Reference Point - Top of Well Casing:

/
Total Depth to water = DTW = A (in feet)
Total depth of well = TD = 70.03 (in feet)
Water column length = L.g., = (TD-DTW) = _ b2.\% (in feet)
Volume of water in well casing = Vegaly = Leggey * 0.163 gal/ft.
= (e.)3 t‘wLan--

Volume of water in filter pack = Vf(gal) =
= [ L.ge.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.

= 6.2 b Q._Q,Q,:\-—_
Unit Well Volume = V, (Gallons) = ( V, + V. ) = 1. 39 e Qfova
Minimum Purge Volume (Gallons) = 3 %V, = @49. ‘Lrgdia-‘_
Description of water before purging clead —ns odor
Measurements collected during purging:
1054 beqgo I o 7559.,\ .
Tlme Temge ature pH wy Conductivity Pumping Rate +
1. 1655 \3.10¢ ~25 2464 > Q.78 0.75
2. \loe (4.5 °C 747 =27 21545 0.15 Kona 4.50
3._1105 {5.0 2 7.4 —Li \42_,S O.’lS‘éw 8.15
4. 1110 \5.9° ¢ 146 23 (434S Q.75 dpw %‘ea
5. 4 16-6°C T1.37 S (40,945 ©.75 For -09 \
tl e
Total volume of water purged ..... & 1 opbhong Q::
Description of water after purging clar ~via odor afde €
Measurements collected after purging: l6.50
WW
pH Calibration: 164 amd  10.15
Final four (4) replicate measurements of: y
A
Temperature pH Conductivity Sime
1 /7 (t OC. 755 ""72.5 usrc,n ‘ZO
2. 174 - 7.2\ 677 - ad]o)
3. (8.0 726 1327 4S fom -1l
4. V. @ Ty /132.9 .45 -7
/5
Misc. Field Observations e Y= 3w ~L\ S8 \p20
i date/time f)’ N\ T -0-45 {loo
Sampler signatures (date/time) 41 / ST e

AL




47
(ewasdies

3Project: Watauga County Landfill Permit #95-02

2 | ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Well # _MW-11 date___7-1i{-4§ time_ZR3o
iCondition of well S ood

jReference Point - Top of Well Casing:

;Total Depth to water = DTW = 12.53 (in feet)
;Total depth of well = TD = 25.80 (in feet)
1Water column length = L.g., = (TD-DTW) = __132.21 (in feet)
Volume of water in well casing = V.., = Lcge., * O. 163 gal/ft.

= “" %—UGV\}‘

‘Volume of water in filter pack = Viga) =

= [ Lgge.,, Not to exceed 12.0 ft.] * 1.045 gal/ft.

. = '2.54 @‘Q%
iUnit Well Volume = V, (Gallons) = ( V. + V; ) = 147 aallon
Minimum Purge Volume (Gallons) = 3 VvV, = 4. fvdecw-_
Description of water before purging tlear - vio oler

Measurements collected during purging:
085 T beqmm ooy S §Pm v

Time w pH Y Conductivity Pumping Rate B cdlona_

1. 085% = (.4 45 207 43 > gom -3
2. 0G5 5. G, \B 41 PAYY 'US ) 3%‘1%-\ 15
3. 0907 \(,.20¢ G5V 33 193. 3403 2 orom 32_
4. 04 \5.9°C ©.72 20 194.9.5 N 4
Total volume of water purged ..... 4 4% allmma
Description of water after purging cleal = ro —cdacm

Measurements collected after purging:

pH Calibration: .00 ¥ 4.0

Final four (4) replicate measurements of:

Temperature pH SN Conductivity Time
1. 10.5°¢ 6.5 27 28145 43!
2. 10. 72 -4 Yo (%w1$ 6a3% 2
3. 4.5 °C {,.46 3o VAT v ~a3 4
4. I s ¢ {.4% 20 145, dy S 043
Misc. Field Observations S ey led Ay
Sampler signatures (date/time) @LL»//”( -1 \owd
° g 7 41,\%/ 2.4 1S 1w




ASSESSEENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Wataygg County Landfill Permit #95-02
Well # __MW-12 | date__ T1-1:-45 time_ °9¢
Condition of well | Sreon

Reference Point - Top of Well Casing:

Total Depth to water = DTW = fo. 48’ (in feet)
Total depth of well = TD = 72.75 (in feet)
Water column lemgth = L., = (TD-DTW) = _(,2.27] (in feet)
Volume of water in well casing = Vegain = Legee., * 0.163 gal/ft.
= 16. (5 gk
]
Volume of water in filter pack = Vega, =
I = [ Lege.), Not to exceed 12.0 ft.] * 0.522 gal/ft.
= L. (-~ C:)d
I Unit Well Volume = V, (Gallons) = ( V, + V, ) = o 41 4.0
Minimum Purge Volume (Gallons) = 3V, = 4"!.%&
. Description of water before purging cloar —ns o Ao
Measurements collected during purging:
O/(S be M:Puf‘z”: at 3.0 qfm_
I Time® Tempetature pH M\/C‘onductivitz Pumping Rate 3 oplle.
1. oalb 1Y, 8°C b-2 35 20045 30 apmn 3
y1g 2.0%e ¢.2°¢ (.54 1% 184,349 S g L
T T4, 3.04 5. z°c__ G039 VSo.0m> 3.0 &wn 3e
I \‘\(_‘> 4._.93% 15.771°¢ 6.0 {3 \&1.514.5 2.6 {1?& 45
14
Total volume of water purged ..... 4 5\ ‘(*JMF""
" Description of water after purging cleac-ro edor
Measurements collected after purging:
l pH Calibration: .00 acd 4 an
Final four (4) replicate measurements of:
l Temperature pH mY  Conductivity Time
1. 1114 6-8I (- 1BR. > ©Ado
2. 5.5 6. 81 (- (BB 1S 044!
l 3. \1.0°¢ 6.89 8 [BL.0 A5 04 43
4. b1 C 585 9 (863 4% o444
l Misc. Field Observations Samplec at (00p /A
Sampler signatures (date/time) ««,L_,/ /'l-'L-"S le1g
- 2129 (o1
' PR




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # __MW-13 date__ T-1-45 time__ 67120
Condition of well Goop

Reference Point - Top of Well Casing:

Total Depth to water = DTW = Q. b2 (in feet)
Total depth of well = TD = 31.65 (in feet)
Water column length = L., = (TD-DTW) = _12.03 (in feet)
Volume of water in well casing = Viga, = Lcu:, * 0.163 gal/ft.

[ Ao e tlos

4
Volume of water in filter pack = Vi, =
= [ L.g.,, Not to exceed 12.0 ft.] * 1.045 gal/ft.

Unit Well Volume = V, (Gallons) = ( V. + V. ) = 14§ okl
Minimum Purge Volume (Gallons) = 3V, = 435 calfome
Description of water before purging S e gne,
Measurements collected during purging:

4111'9 o 25735 '
w’Tlme Temperature Conductivity Pumping Rate _#V  Gaes
1.0735 ey 50& 29 .t uShm s ead 74 .5
2., 70 (R . 5 .89 s R TNGION L A 55 z.5
3.0 e 2 =9 ”e?f: S LPM 2 SSs
4 .08ac0 4.z &-od 9 o e S GPm Lz 128

Total volume of water purged ..... i s /chur'élb)
Description of water after purging Ry
Measurements collected after purging:
pH Calibration: “ep
Final four (4) replicate measurements of:
Y
Temperature pH_ Conductivity Ei
1. q.% % 2.0( YT 7%’
2. Y. 2 °c 5.9 Ry, e s
3. V2.4 7. - S T2.0 AT (.?O
4. 3.9 £ S22 A ARSI 2
Misc. Field Observations ;;mwmxab 2. 0820
Sampler signatures (date/time) gl / | - l(-a5 0345

YN Ll ] 74195 o8 ¥S
1 M4




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-14 date 1~12.-%5 time !'4<o
Condition of well Goso

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 7.7af (in feet)
Total depth of well = TD = 71.00 (in feet)
Water column length = L., = (TD-DTW) = _53.26° (in feet)
Volume of water in well casing = V,g.,, = Leg., * 0.163 gal/ft.

= '5-3“ = ’

s

Volume of water in filter pack = Vi, , =
= [ Legge.,, Not to exceed 12.0 ft.] * 1.567 gal/ft.

= {% 73 5-61
Unit Well Volume = V, (Gallons) = ( V., + V) = 2T maks
Minimum Purge Volume (Gallons) = 3 xV, = 33.35
Description of water before purging Clear = no odos

Measurements collected durlng purging:
(446 Seqam foreing o fﬁyn

) Time / Temperatwre pH mV Conductivity Pumping Rate T allora
/74w T —-P—_,——— =
‘ 1. (448 | G- L 45 2 (D)2  iDiim {.S com g.o
2, 1458 -l - &Pz 850 - LS rm 18.0
3. 1%0% . & - 211 /5 769 - /.5 &P an.o
4. 1549 1, 518 | Bl usSi. LB GPM 48. 0
5 /538 55 92 H 8.0 vl = T b6 D
Total volume of water purged ..... —33 -
Description of water after urgin T _ZASL
(. \ea‘f 159 9‘:_%_ I EETE = 87

Measurements collected after purging:

pH Calibration: 4: 7

Final four (4) replicate measurements of:

Temperature pH RIWA Conductivity Time
1. Is] i Co-B% o 77.98 . \555
2. . B 6.9\ 16 78| S~ <57
3. ) ©.87. 0 77-2 «Sicn 71y
4. EEE 2. B\ R -l Wom 2
Misc. Field Observations J\.A"\ = /. NMasO

Sampler signatures (date/time) W/ T--A5 (6

M&Jaﬁ 7-12-9% (Ll




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM
Project: Watauga County Landfill Permit #95-02

Well # __MW-15 date J-11-45 time__ 1145

Condition of well Good

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 1.9 (in feet)
Total depth of well = TD = 178.00 (in feet)
Water column length = L., = (TD-DIW) = [b6. 04 (in feet)
Volume of water in well casing = Vg, = Lege,) * 0.163 gal/ft

= Z')a

Volume of water in filter pack = Vi, ., =
= [ L., Not to exceed 13.0 ft.] *l 522 gal/ft.

2o JLM—
Unit Well Volume = V, (Gallons) = ( V., + Vg ) = 47 :w—Q»Q'M-
Minimum Purge Volume (Gallons) = 3 *xV, = (4\“3&@»-\—
Description of water before purging C‘eqr = noerl™

Measurements collected durlng purging:

\ts4 b~ ’T« '1 N .
Time em er ure p MY conductivity Pumping Rate

1256 ‘!’G 3.1 ~(F (54745 LS apm 3.°
2. [30) (c % 8. 71 —b] (50.945 5 oo 12,0
3.7300 (v.59C .21 bS5 150.0 .45 TG Zom 5410
4. 00 17.52¢ 8506 -6f (55 2ms [ Sopn 8.0

Bz T s ) © X
Total volu;é of water purged ..... 4+ A7 s Y !ZS
Description of water after purging ricsf = no oo~

Measurements collected after purging:

pH Calibration: T.00 at. (0.0

Final four (4) replicate measurements of:

Temperature pH g_\,)__ Conductivity Time
1. 17,3 °¢ 7oA -5 157, 4 S } 340
2. T.1%¢ 7 2e L3 P EL
3. [, v €24 —bS 15%. 4 0 S (543%
4. 17.0°¢C 7. 02! b5 (€A, ben < | 244~
Misc. Field Observations 6m«g,@ec\ T 45«
€. / ~ ot "05 {
Sampler signatures (date/time) %‘ H i

AT Ntk A 2-00-95 {400




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # MW-16 date 1 12-9% time__ '4o0
Condition of well (=ex0 D

Reference Point - Top of Well Casing:

Total Depth to water = DTW = 454 (in feet)
Total depth of well = TD = 26.80 (in feet)
Water column length = L.y, = (TD-DTW) = 22 2 (in feet)
Volume of water in well casing = Veigai) = Leee, * 0.163 gal/ft.

= 3(/

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

= (O
Unit Well Volume = V, (Gallons) = ( V., + V; ) = 9.9
Minimum Purge Volume (Gallons) = 3 *V, = B0 Gans
Description of water before purging CLEM-’/ O oW
Measurements co}:‘lfcted during purging:
M99 - Syalrae Lo- 2
Time Temperature pH Conductivit Pumping Rate _MV _Gwes
omee 1.9403 Bl ®= G 3/ [95-9u3o Z2(Pn 33 &
:; - 2.7%8 oz - 57 /462 Z toba 2z
LLgeitt 3./48 YR [ JBRY - Z oot 20 26
4. 747 9.8 - %7 o /8b 6 . o 34
Total volume of water purged ..... j;k?of-\ oS
Description of water after purging e
Measurements collected after purging:
pH Calibration: Ty
Final four (4) replicate measurements of:
Temperature pH Conductivit Time MY
1. & B . A 194.% %], JqZT /0
2. '3 £ D. AT EESVE [ Y2Y /t
3. o o S 8% @ty - I92e 7
4. 48 . LBl o NIRER (92% 8
Misc. Field Observations - ETs \_4 Ah\w

Sampler signatures (date/time) ‘—lﬂl q-12-25 1445
P g #%_%4 71295 4vs




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit #95-02

Well # __MW-17 date_ T\ -/~ 45 time__ (IS
Condition of well __Gooy

Reference Point - Top of Well Casing:

,( 7-4L-9S [2¢S

Total Depth to water = DTW = [8.1¢ (in feet)
l Total depth of well = TD = 94 .54 (in feet)
Water column length = L.y, = (TD-DTW) = _ J6.43 (in feet)
Volume of water in well casing = Viga;) = Lo, * 0.163 gal/ft.
I = 124G 22 f
J
Volume of water in filter pack = Veigarl) =
l = [ Lyg.,, Not to exceed 12.0 ft.] * 0.522 gal/ft.
, = G. 7,@%1
Unit Well Volume = V, (Gallons) = (V. + V) = \s-‘!‘L sl
. Minimum Purge Volume (Gallons) = 3%V, = 56 aﬁﬁﬁaz:
Description of water before purging ¢ (€ay — o oi'a/
l Measurements collected durlng purging:
\(3 [ La O @ -
Tlme Temge ature Conductivit Pumping Rate WY SLs
1139 5./% 67/ 501 «Shon | oM /3 /
2 < 4Y lle- ¢, ALY 23 uShom 1 GPM > @
3..U5) 17.3°¢ %.82 ELYEN o S /S
' 4. //5-’ }‘ a4 °c —-/Clha—a’ 33/pu/f._ /6‘/"‘4 7 /9
Total volume of water purged ..... =2g (o 2
l Description of water after purging -y VY
Measurements collected after purging:
l pPH Calibration: ¢ 7
Final four (4) replicate measurements of:
N L i
Temperature pH Conductivity Egme
1. 1. 1ec &.ag 4 348 4S Ve LS
2. [1.2°¢ t. 33 5 3544, ¢ 12477
' 3. M. 39 6. 94 5 336 4 S [219
4. (1. L% b, 20 6 S A0S T2z
l Misc. Field Observations __ wAN?L'-Tb 13, 1224
Sampler signatures (date/time) T¢-15 1248




ASSESSMENT MONITORING WELL SAMPLE COLLECTION FORM
Project: Watauga County Landfill Permit #95-02

Well # MW-18 date 1-13-95 time_ 6715¢

Condition of well Groe

Reference Point - Top of Well Casing:

Total Depth to water = DTW = n.547 (in feet)
Total depth of well = TD = 73.20 (in feet)
Water column length = L., = (TD-DTW) = _55.2£ (in feet)
Volume of water in well casing = V., = Leg., * 0.163 gal/ft.

= A.0 o Q0

Volume of water in filter pack = Veigal,) =
= [ Log.,, Not to exceed 12.0 ft.] * O 522 gal/ft

"w_l
Unit Well Volume = V, (Gallons) = ( V., + V; ) = S0 gt
Minimum Purge Volume (Gallons) = 3 VvV, = 5.8 :(e-f«’
Description of water before purging clesr—vto sdar

Measurements collected during purging:
007 Starved Puline

Time Temperature pH "'\VConductivitx Pumpin% Rate MY  Ga.
A

o 1.2808 \3.12° <« 7.3% S /04-8uShon L
¥ \2 o 2.08/5 Ay ¢ 77 Jo Ol -4 Sy an 25 6P 20 Cnn
,ﬂy3 L8227 3 Y *» I BT aa AT VN 37, Scoms
4.9%2 ¥ * o SVl fre 2.5 GM 5)_.5},%
Total volume of water purged ..... DY A et
Description of water after purging ey g

Measurements collected after purging:

pH Calibration: q.oo anf 400

Final four (4) replicate measurements of:

Conductivity” Time
yd e

Temperature " pH

&ut\)l—‘

4 S amiled ~+ 088 2
Misc. Field Observations® ,Nr—g, Treon. Co MRS R Cnn TS, GRS WIST

T e AAacid s Lo R HetaEm
Sampler signatures (date/time) /LZ 1-13-45 0%0?

//7/0&:)—-%4’ 7295 92




STANDARD FIELD PROTOCOL - FINAL ACTIVITIES

Project:Watauga County Landfill Permit #95-02 Date:__ 1-(3-45

Internal temperature of shipping containers at completion of sampling:
<d®C

Sample destination
Method of transportation

Sampler signatures (date/time) ; X-‘B ﬁ5 1=

NQ_,L,.»JN 1 v3-9 3o

HEYA TG
QDQ—'I (—,—\L—qs> C;nggka.‘ _Re<amk’rf;w3(g ?M&(_)NQ - L_Cao\drx‘ &A&E
CTRE - Cholatos WY | ((TEE pickuy ot LE K< ) G coten
ETS = Rewmsle N& =~ & coolag ~ el Er 1A T0

g%-g (’-‘—\‘L-qs > CM»CC».\__ - RT? ‘NQ.._ \ Ceo'@rm (;V&Q*_HRQ,A'—”‘)
SD&-2 (7—\3-":5) ComgoChamn = RT? NC = L conbery (Fed® WevA-35)

ETE - 4 conle — €T3 ?R‘:kvr ot 3\&.;&;&%
CTEE - Geodlerc - €TFE Prdeg o ztuu\.-g
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APPENDIX II

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

The organic compounds detected in the groundwater at Watauga County Landfill are
primarily dense Chlorinated solvents. The solvents have little affinity for soils and are seldom
a problem in surface water because of their volatility. (EPA/600/8-83/019. May 1983). Metals
concentrations detected in the groundwater are generally low or are below the analytical
method detection limit, although several metals, Cadmium and Iron in particular, have been

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

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

on the 'core’ assessment monitoring well network, appropriate revisions to the target analyte
list will be made.

The Groundwater and Surface Water Monitoring Program, Appendix I of the
Assessment Plan, also describes the organic analysis to be conducted as part of the Assessment
Plan. The following tweive "primary detected organic compounds” will initially be included
in the target analyte list for the first year of Assessment monitoring. Analytical resuilts of
additional organic analytes provided by the necessary methods will also be provided.
Subsequent to the complete annual Appendix II analyses conducted on the ’core’ assessment
monitoring well network, appropriate revisions to the target analyte list will be made.

A descriptive summary of constituents detected as a result of prior sampling and
analysis is contained in the Evaluation of Existing Data contained in Section II of the
Assessment Plan. Tables presenting data summaries of landfill weil groundwater, potable weil
water, stream, and leachate analyses are also contained within Section II of the Assessment

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




Primarv_Detected QOrganic Compounds

The organic compounds detected at signiﬁf:am levels in three (3) previously existing
downgradient groundwater monitoring wells (i.e. MW-2, MW-3, and MW-6), listed by order
of decreasing occurrence and concentration are:

NCS/MCL Location of
concentration (ppb, ug/L) highest
reported (ppb) concentration

1,1,1-Trichioroethane (1,1,1-TCA) 1646 200/200 MW.2

Parameters detected at significant levels in
virtually all downgradient monitoring wells

1,1-Dichloroethene, 232 777 MW.-2
1,1-Dichloroethviene (1,1-DCE) -

1,1-Dichlorethane (1,1-DCA) 250 700 (proposed)/-- MW-3
cis-1.2-Dichloroethene. 225 70/70 MW-6

cis-1.2-Dichloroethviene (cis-1.2-DCE)

Tetrachloroethene, retrachioroethviene, 39 0.7/5 MW-3
perchloroethviene (PCE)

Trichloroethene, trichloroethviene (TCE)

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

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

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

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




The organic compounds detected at significant levels primarily in previously existing
downgradient groundwater monitoring points located along the Bolick site (i.e.. MW-3 and
MW-6), listed by order of decreasing occurrence and concentration are: :

i e

Parameters detected at Highest NCS/MCL Location of
significant levels primarily in concentrations (ppb; ug/L) highest
downgradient monitoring points reported (ppb) concentration
located along the Bolick Site

Methylene Chloride, 23 5/5 MW-3
dichloromethane (DCM)

Dichlorodifluoromethane 21 0.19/--- MW3

Vinyl Chloride 18 0.01572 MW-6
Benzene 6 i 1/5 MW-6
Trans-1,3-Dichloropropene 9 70/100 MW-3
Chloroethane 8 eaafomm MW.-6

Methylene Chloride and Vinyl Chloride were detected above associated MCLs and
NCSs in both groundwater wells, MW-3 and MW-6. Methylene chloride was found just below

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

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

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

Trans-1,3-Dichloropropene was detected twice in MW-3 and MW-6, although well
below the established NCS and MCL. ~

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




Methylene Chloride was detected in the Carroll residence weil water in two out of three
sampling events and Vinyl Chloride was detected in the Carroll residence well water in only
one out of three sampling events. Although detected on different sampling events the two
compounds have also been detected in the accompanying trip blank. The concentrations of
Methylene Chloride and Vinyl Chloride detected in the Carroll residence weil were above the
established NCS and MCL for Methylene Chloride, and above and approaching, respectively,
the established NCS and MCL for Vinyl Chloride. Methylene Chloride was detected at 138.2

ppb in the June 23, 1993 sampling of the Carroil residence well water, well above the MCL
of 5 ppb.

Methylene Chloride has also been detected at various levels in three (3) other domestic
wells within the Rocky Mountain Heights Subdivision. Methylene Chloride was possibly
detected in the Perry residence well water aithough the analytical resuit was an estimated result
denoted by the analytical lab only as <0.06. Methylene Chloride was detected at significant
levels in the initial sampling of two other residential wells (Shared well # 1 and the Ward
well). Resampling of the Perry residence well, the Shared Well #1 and the Ward residence
well resulted in the absence (non-detection) of Methylene Chloride, suggesting a laboratory
contaminant source.

Dichlorodifluoromethane was detected above the established NCS in three of the potal?le
water wells neighboring the site (i.e.: Nissan-Mazda, Carroll, and Perry residences). Again,
Dichlorodifluoromethane does not have an associated MCL.

Benzene was detected above the established NCS on all three sampling events of the
Carroll residence weil but below the established MCL. Benzene was not detected in any other
potable water well neighboring the site.

Trans-1,3-Dichloropropene was not detected in any of the sampled potable water wells
neighboring the site.

Chioroethane was detected in the Carroll residence well water at concentrationfz greater
than twenty (20) times the concentrations observed in any of the groundwater monitoring wells
at the landfill. Chloroethane was also detected in the Nissan-Mazda well water greater than
twice the concentrations observed in any of the groundwater monitoring wells at the landfill.
Chloroethane does not have an established MCL or NCS.

In summary, parameters detected in the landfill wells and also detected in potable wells
above applicable MCLs are Methylene Chloride (Carroll), TCE (Carroll/Nissan) and PCE
(Carroll/Nissan).

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




Questionable Detected Organic Compounds

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

1) Detected at trace levels approaching or at analytical minimum detection limits,
2) Previously known as common laboratory contaminants.

3) Detected only once and at only one monitoring point, and/or

4) Also detected in the Trip Blank.

These compounds are listed with appropriate detection addendums as referenced above

are:
Chloroform 1,3,4
Bromodichloromethane 1,2
Carbon Tetrachloride 1

1,2-Dichloroethane

1,4-Dichlorobenzene
1,2-Dichloropropane
2,2-Dichloropropene

1,1-Dichloropropene 2

Bis(2-ethylhexyi)phthalate 2,4
Xylenes, Total 1,2
4,4’-DDD 1,2

2,2-Dichloropropane additionally co-elutes with cis-1,2-Dichloroethene when utilizing
EPA Method 502.2. Related data sets utilizing different analytical mctho.ds suggests 2,2-
Dichloropropane detection was likely the result of the presence of cis-1,2-Dichloroethane.

- A summary of analysis results for the organic compounds discussed above can be found
on pages 3 and 4 of the artached detected organic constituent summary table. These

compounds will continue to be analyzed in Full Appendix II monitoring scheduled for "core"
assessment wells.




\

Organic Compounds Only Detected in Potable Water Wells

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

Parameters detected only

Highest

at potable water weils concentration (ppb) s | -
Chloromethane 1.48/<0.9 L Carroil/Perry
Trichlorofluoromethane | 37.1/0.4 2100/— | Carroll/Nissan I
Styrene 238 0.014/100 | Carroil/Greer |
tert-Butylbenzene 1.1 msefome Carroll/Bolick H
Ethyibenzene trace 29/700 Greer

Isopropyibenzene 0.7/0.6 Bolick rental
1,3,5-Trimethylbenzene 0.7 enefeee Bolick rental ,
Napthalene 0.7 cofonm BREMCO/Perry
Toluene 0.67/0.87 1000/1000 | Carroll/Nissan/Greer
4-Isopropyitoluene 0.2 cofree Carroll '
alpha-Chlordane 0.4 0.0272 | Shared Well #1 |
gamma-Chlordane 0.3 0.02772 | Shared Well #1 |
sec-Butylbenzene 02 e Shared Well #1 |
Tert-Butyl Methyl Ether | 2.4 200/— | Carroll |
Methyi Ethyl Ketone trace 170/~ Bolick rental

The fifteen (15) organic compounds listed above are contaminants that have previously
been associated with private water well systems (Sorg, Thomas, 1986). Eight (8) of the
compounds only detected in the residential and business potable water wells are BTEX

components and are often found as the resuit o
heads and/or components of the weil
the Carroll residence well with three

Nissan-Mazda well.

f activities immediately around the-private we.ll
systems. Eight (8) of the compounds were demcted in
(3) of these same compounds were also detected in the




The two (2) Chlordane compounds are commonly used in Termite extermination. The
chlordane compounds were detected in only one (1) weil, and their occurrence is likely a result

of improper application. A resampling of the chiordane contaminated well resuited in no
detection of any organic compounds. '

A presentation of analytical resuits for the fifteen (15) organic compounds discussed

above can be found in the summary table for the volatile and semi-volatile constituents
detected in the residential and business potable water well testing.




APPENDIX IV

Potable Well Organic Analysis Summary Table
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POTABLE WELL TESTING - WATAUGA COUNTY, NC
WELLS SHOWING NO DETECTED ORGANIC COMPOUNDS

SAMPLING LOCATION

SAMPLING DATES

Colene Bolick residence (1) March 5. 1993 %

Roten residence (3) March 5, 1993* and Julv 3, 1994%*
Hollar and Green Produce (6) March 5. 1993*

“/annoy restdence (8) March 5. 1993*

Martin High County Rentals #1 (9) March 5, 1993*

Martin High Country Rentals #2 (10) March 5, 1993*

Williamson residence (16) March 18, 1993%

Suddreth residence (17) March 18, 1993* September 21. 1993**. and July 3, 1994%*
Taylor residence (13) March 18. 1993*

Hodges residence (19) March I8, 1993*

Findt residence (21) March 18, 1993*

Rusher residence (22) March 23, 1993%%

Younce residence (25) Mav L1, 1993**

Medlin residence (27) June 23, 1993*%

Rector restdence (28)

June 23. 1993**

Robinson residence (29)

June 23. 1993%*

Cook residence (31) August 3, 1993%*

Amimal Control Office (32) August 3, 1993**

Brook Hollow Trailer Park 37 October 1, 1993*%
Green residence (34) October 20, 1993*%
Shared well #3 (35) October 20, 1993%*
BREMCO residence (36) September 21, 1993%%

Isaacs residence (39)

November 16, 1994%*

oms residence (41)

January 12, 7995%*

TABLE 5A AND 5B NOTES:

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

* Laboratory analysis performed by Central Vi

rginia Laboratories and Constultants (CVLC)

utilizing EPA Methods 502.2 (Volatiles) and 525.1 (Semi-Volatiles)
**Laboratory Analysis performed by NCDEHNR Division of Laboratory Services utilizing

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

ND denotes no compounds detected for entire analytical scan

NS denotes not sampied on that date

NA denotes compound not analyzed on that date

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

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

- WTAUGA3B.WQ1

Page 4 of 4
November 10, 1995




	0010001.pdf
	0010002
	0010003
	0010004
	0010005
	0010006
	0010007
	0010008
	0010009
	0010010
	0010011
	0010012
	0010013
	0010014
	0010015
	0010016
	0010017
	0010018
	0010019
	0010020
	0010021
	0010022
	0010023
	0010024
	0010025
	0010026
	0010027
	0010028
	0010029
	0010030
	0010031
	0010032
	0010033
	0010034
	0010035
	0010036
	0010037
	0010038
	0010039
	0010040
	0010041
	0010042
	0010043
	0010044
	0010045
	0010046
	0010047
	0010048
	0010049
	0010050
	0010051
	0010052
	0010053
	0010054
	0010055
	0010056
	0010057
	0010058
	0010059
	0010060
	0010061
	0010062
	0010063
	0010064
	0010065
	0010066
	0010067
	0010068
	0010069
	0010070
	0010071
	0010072
	0010073
	0010074
	0010075
	0010076
	0010077
	0010078
	0010079
	0010080
	0010081
	0010082
	0010083
	0010084
	0010085
	0010086
	0010087
	0010088
	0010089
	0010090
	0010091
	0010092
	0010093
	0010094
	0010095
	0010096
	0010097
	0010098
	0010099
	0010100
	0010101
	0010102
	0010103
	0010104
	0010105
	0010106
	0010107
	0010108
	0010109
	0010110
	0010111
	0010112
	0010113
	0010114
	0010115
	0010116
	0010117
	0010118
	0010119
	0010120
	0010121
	0010122
	0010123
	0010124
	0010125
	0010126
	0010127

