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Solid Waste Section

North Carolina Department of Environment, Health and Natural Resources
P.O. Box 27687
Raleigh, N.C. 27611-7687

RE: Watauga County Landfill, Assessment Monitoring Program,
DAA Job No. 6520-21

Dear Mr. Poindexter:

Enclosed you will find preliminary, unvalidated analytical result summary tables
for the third semi-annual Assessment Monitoring sampling event, conducted at the
Watauga County Landfill (Permit #95-02) on April 8-9, 1997 by Draper Aden Associates.
Assessment monitoring was performed in accordance with monitoring program revisions
detailed in the Remedial Investigation and Alternatives Report (DAA, January 12, 1996),
conditionally approved by the NCDEHNR on March 27, 1996.

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

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

Sincerely,
DRAPER ADEN ASSOCIATES

Project Geologist
Attachments

ce Mr. James S. Ratchford, Watauga County Manager
Mr. Bob Frye, Assistant Watauga County Manager
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA
Mr. Michael D. Lawless, P.G., Groundwater Project Manager, DAA
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Watauga County Landfill
Watauga County, North Carolina

Upgradient Well: MW-1
06/03/97

Table 2A

Third Semi-Annual Monitoring Event

Assessment Target Parameter Analytical Results
Core Groundwater Monitoring Wells - Inorganic and Organic Analyses

PRELIMINARY, UNVALIDATED
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Results ug/L{ppb)
Parameters Event NCS | MCL
MW-1 MW-2 MW-3 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-15 MW-17 MW-19 (ug/L){| (ug/L)
METALS, TOTAL
Barium, Total 4/8/97 171 | B 219 97.0 | B| 615 259 659 83.0 137 145 713 [ B 106 36.8 | B[ 2000 [ 2000
Chromium, Total 4/8/97( 82 |U{ 0.90 37 [B] 42 | B} 242 1.1 3.7 12 0.90 28 (B 090 1.9 |Bf 50 100
Cobalt, Total 4/8/97 - -
Iron, Total 4/8/97 || 8760 30.5 1830 10300 11500 764 302 40.0 15.5 328 | By 93.1 147 300* | 300*
Nickel, Total 4/8/971 79 | B 19 60 |B| 106 | By 455 43 12.8 3.7 4.0 3.8 Bl 41 52 B 100 100
Vanadium, Total 4/8/971% 12.0 | B 1.6 46 | B 84 B 35.1 0.80 22 0.80 0.80 34 B 0.80 080 (U - -
ORGANICS
Benzene 4/8/97 | 1.00 { Uf 100 100 | U 4.83 10.0 10.0 100 1.00 10.0 1.00 (U} 100 1.00 | U 1 5
Chloroethane 4/8/97 | 1.00 | Uf 1.00 45.7 58.0 38.5 110 1.00 12.3 39.9 100 (U] 298 100 | U -
Dichlorodifluoromethan | 4/8/97¢ 1.00 | U| 1.00 6.37 100 (U] 172 11.2 1.00 2.95 10.2 1.00 (U] 1.00 1.00 | U [[dQ-q——o |
1,1-Dichlorocthane 4/8/97 | 1.00 [ U] 84.5 90.2 9.36 52.3 27.8 26.6 25.8 82.4 1.00 U] 75.8 1.00 | U[f 700%%) -
1,1-Dichloroethene 4/8/97( 1.00 | U 1.91 1.00 | U[ 4.86 0.546 1.13 2.71 0770 | T 1.20 1.00 |U| 7 7
1,2-Dichloroethene (cis)| 4/8/97 | 1.00 | U 582 439 34.1 12.8 1.00 17.0 60.2 1.00 | U 1.00 (U} 70 70
,2-Dichloroethene (trans| 4/8/97 | 1.00 | U 1.00 (U 3.42 1.00 0.963 1.00 1.00 1.00 | U} 0.624 1.00 | U} 70 70
Methylene Chloride | 4/8/97] 1.00 | U T 142 1.55 1.00 1.13 0.656 | J} 0.631 1.00 |Uj 5 5
Tetrachloroethene 4/8/97% 1.00 (U 1.00 |U 3.40 4.36 1.00 |U 1.00 |U| 07 5
Trichloroethene 4/8/974 1.00 | U 0533 (7J 1.20 : : 1.00 |UE 1.00 [UJ 28 5
1,1,1-Trichloroethane | 4/8/97 ) 1.00 | U 8.18 1.00 (U 1.52 6.09 10.8 4.13 1.00 [ U}J 200 || 200
Vinyl Chloride 4/8/97( 1.00 | U[ 1.00 0979 | J || 100 (U 1.00 1.00 1.00 1.00 |U 1.00 [Ufo0015) 2
Notes:  NCS Denotes North Carolina Groundwater Quality Standard (T15A: 02L .0200)

H:\6520-21\TABLE2A3.XLS

MCL Denotes EPA Maximum Contaminant Level (EPA 822-R-94-001)
U Denotes not detected above Instrument Detection Level (IDL) for Inorganics and not detected above Limit of Quantitation (LOQ) for Organics
T Denotes an estimated value

* Denotes a Secondary Maximum Contaminant Level (SMCL) for Total Iron
** Denotes a proposed NCS
- Denotes Not Avaliable or Not Sampled

denotes parameter results that exceed U.S. EPA Maximum Contaminant Levels.

(1) Metal parameters were analyzed in accordance with EPA Contract Laboratory Program (CLP) Statement of Work ILMO 3.0.

CLP analytical methods utilize relevant Atomic Adsorption technique and Inductively Coupled Plasma (ICP) method for metal analysis

(2) Organic parameters were analyzed in accordance with EPA SW-846 Method #8021.



Watauga County Landfill Table 2B
Watauga County, North Carolina Third Semi-Annual Monitoring Event
Upgradient Well: MW-1 Assessment Target Parameter Analytical Results
Surface Water Monitoring Locations - Inorganic and Organic Analysis
06/03/97 Contract Laboratory Program (CLP) Statements of Work (SOW)
PRELIMINARY, UNVALIDATED
Sampling Results ug/L(ppb)
Parameters Date NCS || MCL
S-1 S-2 S-3 S-4 S-5 S-6 (ug/L) || (ug/L)
METALS, TOTAL
Barium, Total 4/8/97 || 122 I 732 253 72 J 111500 549 | J | 2000 |l 2000
Chromium, Total 4397 1 090 U 090 |U| o090 [U] 090 | U} 419 090 | U 50 100
Cobalt, Total 4/8/97 - -
Iron, Total 4/8/97 || 7480 29100 5300 529 2E+05 962 300* || 300*
Nickel, Total 4/8/97 30 J 32 J 2.7 J 36 J 31.0 J 2.4 J 100 100
Vanadium, Total 4/8/97 || 0.80 Ulhogo | U} 08 | U| 080 U 104 080 | U - -
ORGANICS
Benzene 4/8/97 10 U 2 J 10 U 10 U 10 U 10 U 1 5
Chloroethane 4/8/97 10 Uyj 50 10 U 1 Ji 23 10 8] - -
Dichlorodiflucromethane 4/8/97 10 8) 10 U 10 U 10 U 10 U 10 U 0.19 -
1,1-Dichloroethane 4/8/97 10 uf 14 10 Ul 12 10 Ul 14 700** -
1,1-Dichloroethene 4/8/97 10 ul 1o Uyl 10 ujf 1o Ul 10 Ul 10 U 7 7
1,2-Dichlorocthene (total) | 4/8/97 10 19) 6 ¥ 10 Ul 15 10 U|l 16 70 70
Methylene Chloride 4/8/97 10 U 3 J 1 J 10 uf 10 uljl 10 U 5 5
Tetrachloroethene 4/8/97 10 U 10 U 10 U 4 J 10 U 4 J 0.7 5
Trichloroethene 4/8/97 10 U 1 J 10 9) 3 J 10 U 3 I 28 5
1,1,1-Trichloroethane 4/8/97 10 uljl 10 Ul 10 U 10 uf 10 U 1 T 200 200
Vinyl Chloride 4/8/97 10 U 2 J 10 Uy 10 U 10 ujy 1o U | 0.015 2

NCS Denotes North Carolina Groundwater Quality Standard (T15A: 02L .0200)
MCL Denotes EPA Maximum Contaminant Level (EPA 822-R-94-001)
U Denotes not detected above Detection Limit(IDL) for Inorganics,
and not detected above Contract Required Quantification Limit (CRQL) for Organics.

] Denotes an estimated value

* Denotes a Secondary Maximum Contaminant Level (SMCL) for Total Iron

** Denotes a proposed NCS

- Denotes Not Available or Not Sampled

Note:  CLP analytical methods utilize relevant Atomic Adsorption technique and Inductively Coupled Plasma (ICP) method,
in accordance with EPA Contract Laboratory Program (CLP) Statement of Work ILMO 3.0 for metal analysis.
H:6520-21\TABLE2A3.XLS Organic parameters were analyzed in accordance with USEPA CLP SOW OLMO3.2.




Groundwater and Surface Water
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Watauga County Landfill |
Watauga County, North Carolina
Upgradient Well: MW-1

06/03/97
Table 3
Third Semi-Annual Assessment Monitoring Event
Detected Non-Target Organic Parameters
PRELIMINARY, UNVALIDATED CLP Methods
Parameter Event NCS || MCL
51 S-2 S-3 S4 S-5 -6 (ug/L) || (ug/1)
Acetone 4/8/97 ~ ~ 9 J ~ ~ ~ | _ze0—1 - ,
2-Butanone 4/8/97 ~ 3 j ~ ~ ~ ~ - - ] E
1,2-Dichloroethane 4/8/97 ~ 1 ] ~ ) > . A 2.
Ethylbenzene 4/8/97 ~ 2 ] ~ ~ ~ ~ 29 700 | 5508
Toluene 4/8/97 ~ 2 ] ~ ~ ~ ~ A000 | 1000 | /]
Xylene (total) 4/8/97 ~ 6 J ~ ~ ~ ~ -6307 [ 10000f a9, &
SW-846 Methods
Parameter Event NCS || MCL
MW-3 MW-9 Mw-12| [ Mw-17 (ug/L) | (ug/L)
1,2-Dichloroethane 4/8/97 | 1.52 ~ 1.09 1.76 - -
1,2-Dichloropropane 4/8/97 1 0689 | ] ~ 0657 | T 0972 | J - -
Trichlorofluoromethane 4/8/97 | 1.02 1.38 1.29 ~ - -
Notes:

NCS Denotes North Carolina Groundwater Quality Standard (T15A: 02L .0200)
MCL Denotes EPA Maximum Contaminant Level (EPA 822-R-94-001)

~  Denotes Not Detected

- Denotes Not Available

] Denotes an estimated value
N  Denotes tentatively identified

Organic parameters were analyzed in accordance with USEPA CLP SOW OLMO1.9 (3/90) and EPA H:6520-21\TABLE3A3 xIs
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July 29, 1997

Mr. Mark Poindexter

Hydrogeologist

Solid Waste Section

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

Raleigh, N.C. 27611-7687

RE:  Watauga County Landfill, Assessment Monitoring Program
DAA Job No. 6520-21

Dear Mr. Poindexter:

Please find enclosed & copy of the 3rd Semi-anmual Assessment Monitoring Event Repor
(7th Assessment event) for the Watauga County Landfill. The enciossd TSPOTt pressnts e
validated results of the 3rd semi-annual Assessment Monritoring eveii, vouducied on Aprii &
1997 by Draper Aden Associates. Preliminary summary analytical data tabics for this evers W
sent to you on June 3, 1997.

The report discusses sampling procedures, analytical results, and overail conclusions of rae
3rd semi-annual event. Appendix E, in the CD-ROM format, contains copies of all associated
laboratory data.

Note that the report recommends for NCDEHNR, approval of the initiation of anmual
rather than semiannual monitoring, withdrawal of the metal target assessmen: parameters, anc
continued withdrawal of select non-impacted assessment monitonng weus from routine
groundwater monitoring,

If the recommendation for the initiation of annual rather than semiannuai monitoring -
approved, the next Assessment Monitoring Event wili be scheduled to be pertorrnec oy Draper Ader
Associates in April, 1998

RICHMOND, VIRGINIA = BLACKSRUIRES VIDEINIA o NASH A (1 7 in camnee



Mr. Mark Poindexter
July 29, 1997
Page 2

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

Sincerely,
DRAPER ADEN ASSOCIATES

)

Jeffrey E. Smith
Project Geologist

JES/sgh
Enclosures

cc:  Mr. Jim Ratchford, Watauga County Manager
Mr. Bob Frye, Watauga County Assistant Manager
Mr. Bill Ross, Brooks, Pierce, McLendon, Humphrey and Leonard, L. L.P.
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA
Mr. Michael D. Lawless, P.G., Groundwater Project Manager, DAA
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Draper Aden Assaciates
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October 23, 1997

Mr. Mark Poindexter

Hydrogeologist

Solid Waste Section
-North Carolina Department of Environment, Health and Natural Resources
P.O. Box 27687

Raleigh, N.C. 27611-7687

RE:  Watauga County Landfill, Assessment Monitoring Program
DAA Job No. 6520-21

Dear Mr. Poindexter:

The following correspondence is in regard to your review of the 3rd Semiannual
Assessment Monitoring Event Report (7th Assessment event) for the Watauga County Landfill
submitted on July 29, 1997. The referenced repott presents the validated results of the monitoring
event conducted on April 8-9, 1997. Preliminary summary analytical data tables for this event
were sent to you on June 3, 1997,

The report recommends for NCDEHNR approval of the initiation of annual rather than
semiannual monitoring, withdrawal of the metal target assessment parameters, and continued
withdrawal of select non-impacted assessment monitoring wells from routine groundwater
monitoring. The report notes that if the recommmendation for the initiation of annua) rather than
semiannual monitoring is approved, the next monitoring event will be scheduled for April, 1998,

In order to schedule the next Assessment Monitoring Event, we request NCDEHNR
approval of the Assessment Monitoring Program revisions as proposed. Watauga County is
interested in keeping the Assessment Monitoring Program for Watauga County Landfill in
comphance. Wautaga County will intiate the next Assessment Monitoring Event in accordance
with your response.
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Mr. Mark Poindexter
October 23, 1997
Page 2

If you should have any questions or comments concerning the proposed program
revisions or the next Assessment Monitoring Event, please do not hesitate to contact me.

Sincerely,
DRAPER ADEN ASSOCIATES

g

R4

.creffrey . Smith
Project Geologist

cc:  Mr. Jim Ratchford, Watauga County Manager
Mr. Bob Frye, Watauga County Assistant Manager
Mr. Bill Ross, Brooks, Pierce, McLendon, Humphrey and Leonard, L.L.P.
Mr. Richard M. DiSalvo, Jr., P.E., Principal, DAA
Mr. Michael D. Lawless, P.G., Groundwater Project Manager, DAA
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THESE DOCUMENTS, INCLUDING DRAWINGS, SPECIFICATIONS, REPORTS, AND STUDIES WERE PREPARED BY
DRAPER ADEN ASSOCIATES, CONSULTING ENGINEERS, PURSUANT TO A CONTRACT BY AND BETWEEN DRAPER

"ADEN ASSOCIATES AND WATAUGA COUNTY BOARD OF COMMISSIONERS, WITH RESPECT TO THE PROJECT

DESCRIBED IN SAID CONTRACT. ANY REUSE OF SAID DOCUMENTS WITHOUT WRITTEN VERIFICATION OR
ADAPTATION BY DRAPER ADEN ASSOCIATES FOR THE SPECIFIC PURPOSE INTENDED WILL BE AT THE SOLE RISK
OF THE INDIVIDUAL OR ENTITY UTILIZING SAID DOCUMENTS, DRAWINGS, SPECIFICATIONS, REPORTS, AND
STUDIES AND SUCH USE IS WITHOUT THE AUTHORIZATION OF DRAPER ADEN ASSOCIATES. DRAPER ADEN
ASSOCIATES, CONSULTING ENGINEERS, SHALL HAVE NO LEGAL LIABILITY RESULTING FROM ANY AND ALL
CLAIMS, DAMAGES, LOSSES, AND EXPENSES, INCLUDING ATTORNEY'S FEES ARISING OUT OF THE UNAUTHORIZED
USE OF THESE DOCUMENTS, DRAWINGS, SPECIFICATIONS, REPORTS, AND STUDIES PREPARED AS A RESULT OF THE
AFORESAID CONTRACT.
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EXECUTIVE SUMMARY

This report presents the results of the third semiannual sampling event for Assessment Groundwater
and Surface Water Monitoring at the Watauga County Landfill, NCDEHNR Permit No. 95-02,
Watauga County, North Carolina, conducted on April 8-9, 1997 by Draper Aden Associates.
Assessment monitoring was conducted in accordance with the Watauga County Landfill
Assessment Plan (DAA, September 3, 1993), approved by the NCDEHNR on September 30, 1993,

and monitoring program revisions detailed in the Remedial Investigation and Alternatives Report
(DAA, January 12, 1996), conditionally approved by the NCDEHNR on March 27, 1996.

The analytical results obtained from the third semiannual assessment monitoring event are similar
to the results obtained from the previous assessment events. Although concentrations of individual
assessment monitoring parameters have both increased and decreased at various monitoring
locations, parameter concentration and distribution trends indicate steady state conditions, where
sourcing of contaminants is balanced by removal, are predominant across the site. The analytical
results indicate the northern edge of the occurrence of assessment target parameters in the
groundwater primarily exists within the construction right-of-way for the proposed Route 421
bypass. South of the proposed bypass, the detection of assessment target parameters was
concentrated between the saddle, located between the landfill and the Rocky Mountain Heights
Subdivision, and the west and north drainages below the landfill.

An additional assessment monitoring well, MW-19, was installed in the west drainage in
response to trace level detections observed in the Blue Ridge Electric Company’s (BREMCO)
potable well. These trace level detections suggest groundwater flow within the west drainage may
follow a N55°W lineament set within the west drainage. At this location in the west drainage, a
geologic contact between two rock units coincides with the N55°W lineament set trace. The
presence of the geologic contact along the N55°W lineament set trace represents a preferential
groundwater flow or core fracture zone within the bedrock fracture system. Abundant groundwater
was observed at this depth and the monitoring well was completed at 70 feet in depth and screened
over the geologic contact. The recent sampling of MW-19 resulted in no detected volatile organic
compounds.

The report also presents the results of the second and third semiannual potable well sampling events
performed in the fall, 1996 and spring, 1997. The potable well sampling program .is jointly
conducted by the Appalachian District Health Department (ADHD) and the North Carolina State
Laboratory of Public Health. In summary, review of the analytical results from all the potable well
sampling conducted recently, performed by the NC Department of Epidemiology, indicate that the
recently sampled well waters are acceptable for all uses due to either nondetection or very low level
detection of the organic analytes.
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EXECUTIVE SUMMARY (cont.)

A remedial cap was installed at the facility in the fall, 1996. The remedial cap focuses on source
containment as an immediate remedial action, as established by the EPA’s presumptive remedy
directive (EPA 540-F-93-035, September 1993). Additional risk assessment activities address
exposure pathways outside the source area. These activities include the provision of potable
water via the extension of public water along the existing Route 421 alignment. Response actions
for exposure pathways outside the source area are being combined with the presumptive remedy
to develop a comprehensive site response. Source containment, implemented through a remedial
cap, supplemented by risk assessment, institutional controls, natural attenuation, and continuing
assessment investigation comprise the broad package of remedial actions currently being
conducted at the site.

Based on an evaluation of risk, combined with the steady state conditions observed in the third
semiannual assessment monitoring event and six previous assessment events, Draper Aden
recommends herein the initiation of annual rather than semiannual monitoring, withdrawal of the
metal target assessment parameters, and continued withdrawal of select non-impacted assessment
monitoring wells from routine groundwater monitoring for NCDEHNR approval.
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1.0. INTRODUCTION

This report presents the results of the third semiannual sampling event for Assessment
Groundwater and Surface Water Monitoring at the Watauga County Landfill, NCDEHNR Permit
No. 95-02, Watauga County, North Carolina, conducted on April 8-9, 1997 by Draper Aden
Associates. Assessment monitoring was conducted in accordance with the Watauga County
Landfill Assessment Plan (DAA, September 3, 1993), approved by the NCDEHNR on September
30, 1993, and monitoring program revisions detailed in the Remedial Investigation and Alternatives
Report (DAA, January 12, 1996), conditionally approved by the NCDEHNR on March 27, 1996.
Appendix I of the Assessment Plan, The Groundwater and Surface Water Monitori rogram,
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.

This report discusses sampling procedures, analytical results, and overall conclusions of the
third semiannual Assessment sampling event. Appendix E (on CD-ROM) contains copies of all
associated laboratory data. Appendix E also contains Data Validation Forms summarizing the
guidelines and results of the data validation procedures utilized for evaluating the data discussed in
this report.

1.1.  Groundwater Monitoring Well Network

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

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

Eleven of the nineteen groundwater monitoring wells were installed in January and
February of 1994. For the first quarter background event, four of the previous seven monitoring
wells, MW-2, MW-3, MW-4, and MW-6, were denoted as core assessment wells based available
data. The upgradient well MW-1 was also evaluated similarly for purposes of comparison. All
other assessment monitoring wells were initially denoted as boundary assessment wells for this
initial assessment background sampling event.

Based on the analytical data obtained from the first quarter background event, the assessment
monitoring well network was restratified for the following background monitoring events.
Revisions to the network of core and boundary assessment wells resulted in the upgrading of six of
the eleven additional monitoring wells to "core" status (MW-8, MW-9, MW-10, MW-11, MW-12,
and MW-17).
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Upon review of the analytical data obtained from all four background events, two additional
monitoring wells, MW-4 and MW-7, were also restratified for the following semiannual monitoring
events. MW-7 was upgraded to “core” status and MW-4 was downgraded to “boundary” status.
Due to the repeated detection of low levels of 1,1,1-TCA observed in the boundary well MW-15
during the past five assessment monitoring events, MW-15 was also upgraded to core status for the
second semiannual assessment monitoring event. )

As approved by NCDEHNR, monitoring wells MW-6 and MW-16 were abandoned
subsequent to the second semiannual assessment monitoring event. The abandonment of
monitoring well MW-6 was necessary to permit construction of the landfill cap (Figure 1) and the
abandonment of monitoring well MW-16 was necessary to permit construction of the 421 bypass
(Figure 2). As requested by NCDEHNR, an additional assessment monitoring well (MW-19) was
drilled and installed on March 11 and 12, 1997 in the west drainage adjacent to the Blue Ridge
Electric Company’s (BREMCO) potable well (well reference no. 5, see Figure 1), along the N55°W
lineament set trace.

The current 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 (abandoned) MW-14

MWw-7 MW-16 (abandoned)
MW-8 MW-18
MW-9

MW-10

MW-11

MW-12

MW-15

MW-17

MW-19 (new)

The decision criteria utilized for the classification of boundary wells in the assessment
monitoring well network is the exceedance of the analytical method limit of detection as
determined by the laboratory for parameters identified as target parameters in the core assessment
monitoring wells. The presence of target parameters above the analytical method limit of detection
are evaluated with respect to repeated sampling events prior to confirmation.
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After the first semiannual assesment monitoring event (the fifth assessment event), the non-
impacted boundary wells (i.e.: MW-4, MW-5, MW-13, MW-14, MW-16, and MW-18) were
withdrawn from the routine compliance monitoring program. Draper Aden Associates recommends
that the current twelve core assessment monitoring wells continue to be monitored on an annual
rather than semiannual basis. The six non-impacted boundary wells will remain operational to
allow for future monitoring based on temporal contaminant distribution trends observed after each
semiannual event .

The conditional NCDEHNR approval of monitoring program revisions detailed in the
Remedial Investigation and Alternatives Report (DAA, January 12, 1996), requested that the
boundary wells be rotated in and out of routine monitoring on a regular basis. The monitoring
results obtained from the network of core assessment monitoring wells as a result of the recent
second semiannual monitoring event, described herein, do not indicate any significant changes in
contaminant concentrations. Therefore, it is suggested that additional sampling of the non-
impacted boundary wells is not warranted at this time (i.e. fourth semiannual sampling event,
tenatively scheduled to occur October, 1997). If temporal contaminant distribution trends observed
after future semiannual events indicate significant changes in contaminant concentrations have
occured, sampling of non-impacted boundary wells will be reevaluated.

As indicated in the Assessment Monitoring schedule (Table 1, Appendix A), all core
assessment monitoring wells were analyzed for organic parameters using Low Level Risk
Assessment (LLRA) screening methods (i.e. EPA SW-846 Method 8021) for the third semiannual
assessment monitoring event. Metal parameters were analyzed using CLP statements of work.

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. Six surface water
monitoring points, combined with the sampling of any observed leachate production, serve to
provide this objective.

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

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.
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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 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 originally proposed surface water sampling locations when observed flowing during
routine surface water sampling events.

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

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

In addition to these six surface water sampling locations, any leachate production observed
during surface water sampling events is also sampled. A grid field screening inspection of the
landfill was conducted concurrent with the third semiannual event to verify the presence or absence
of leachate production. No leachate production was observed. Observations resulting from the
mspection is documented in the field notes (Appendix B).

1.3 Sampling and Analysis Schedule
Groundwater

During the first year of Assessment groundwater monitoring, four quarterly background
sampling events were conducted on each groundwater monitoring well. Semiannual sampling is
currently conducted.. The third semiannual Assessment monitoring event was conducted on April
8-9, 1997, after installation and development of an additional assessment monitoring well (MW-
19). The groundwater Assessment monitoring schedule proposed for subsequent monitoring events
is outlined in Table 1.

Third Semiannual Assessment
Monitoring Results Report
Watauga County Landfill
June, 1997




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 NCDEHNR requirements for Municipal Solid Waste Landfills
(15SANAACO 13B Section .1600). A summary results table of the initial March 5, 1993 sampling
event are contained in Appendix C of this report and detailed in Sections II and III of the
Assessment Plan (DAA, September 3, 1993).

The complete EPA Appendix II analysis was repeated on the revised network of core plume
assessment wells during the first semiannual event, performed on July 10-13, 1995. Additional
parameters detected, and verified through QA/QC validation as being present, that were not
identified in prior Assessment monitoring events, were added to the assessment target parameter
list. Target parameters not detected during all five previous assessment monitoring program events,
and verified through QA/QC validation as not being present, were deleted from the assessment
target parameter list. As required, amendments to the existing target parameter list were evaluated
and aproved by the NCDEHNR, prior to implementation. For amended target parameters, it was
proposed that four independent samples be collected and analyzed for those additional parameters
during the following four semiannual sampling events at all core assessment wells to establish
background.

Revisions to the target inorganic parameter list involved adding four metal parameters; i.e.:
chromium, cobalt, nickel, and vanadium, and deleting two other metal parameters; i.e.: cadmium
and mercury. The presence of cadmium and mercury in the groundwater at the site was not
supported by the analytical results of all four assessment background or the first semiannual
monitoring events. Chromium, cobalt, nickel, and vanadium were observed in three (3) or more
core monitoring wells, although also at levels far below EPA MCL and North Carolina
groundwater standards, as a result of the comprehensive EPA Appendix II analytical scan
performed during the first semiannual assessment sampling event.

As a result of three successive assessment sampling events, all the assesment target metal
parameters (including chromium, cobalt, nickel, and vanadium) were observed at levels far below
EPA MCL and North Carolina groundwater standards. Draper Aden Associates recommends
herein the withdrawal of the metal target assessment parameters from routine groundwater
monitoring.

Revisions to the target organic parameter list involved deleting trans-1,3-dichloropropene.
The analytical results of the four background monitoring events and the first semiannual assessment
sampling event confirmed the absence of trans-1,3-dichloropropene in the groundwater and surface
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waters at the site. Thus, per the decision criteria outlined in the Assessment Plan, trans-1,3-
dichloropropene was removed from the target parameter list. No additions to the organic target
parameter list were warranted. No additional revisions to the organic target parameter list are

proposed at this time.

Groundwater monitoring events will continue to be conducted on all core wells on a annual
basis for the organic 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 will continue to follow a
two-tiered analytical approach utilizing both EPA Contract Laboratory Program Statement of Work
(CLP SOW) - Organic and Inorganic analytical methods, and Low Level Risk Assessment (LLRA)
screening by EPA-SW846 analytical methods. The CLP SOWs are utilized to generate high-level
quality data with documented QA/QC protocols. The LLRA methods (EPA-SW-846) are utilized
for risk assessment screening to preliminary identify low levels of parameters that may be present.
The groundwater analysis schedule proposed for subsequent assessment monitoring events,
indicating analytical methods designated for each event, is outlined in Table 1.

During the first year of background Assessment Monitoring, analyses of the core
assessment monitoring wells utilized CLP SOWs for all four quarterly events. Organic analyses of
the boundary assessment monitoring wells alternated between CLP and LLRA analytical methods
for each quarterly event. Metal analyses of all assessment monitoring wells utilized CLP analytical
methods for all events.

After completed the first year of quarterly background sampling, the core assessment
monitoring wells are currently monitored on a semiannual basis. The first semiannual assessment
monitoring event analyzed for all the assessment monitoring parameters included in the EPA
Appendix II List of Hazardous Inorganic and Organic Parameters (40 CFR Part 258), utilizing
LLRA analytical methods for organic parameters and CLP analytical methods for metal parameters.
As approved by the NCDEHNR, monitoring of additional EPA Appendix II parameters that have
not been confirmed in any of monitoring wells to date is no longer required.

The second semiannual assessment monitoring event analyzed for all target assessment
monitoring parameters (both organic and metal) using CLP-SOWSs. The third semiannual
assessment monitoring event analyzed for all target assessment monitoring parameters in the core
assessment monitoring wells utilizing LLRA analytical methods for organic parameters and CLP
analytical methods for metal parameters.

The proposed assessment monitoring schedule for following sampling events will alternate
between CLP and LLRA analytical methods for groundwater organic analyses each annual event.
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Surface Water

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

2.0. GROUNDWATER AND SURFACE WATER SAMPLING FIELD PROCEDURES

Groundwater and surface water samples were collected according to the Watauga County

d roundw d Surface Water Monitori an (DAA, September 3, 1993), to insure

representative samples were collected, received by the laboratory and subject to analysis. Field
notes, contained in Appendix B, document groundwater sample collection procedures.

2.1  Well Purging and Sample Collection

Dedicated stainless steel and TEFLON electrical submersible pumps were permanently
installed in the new well network subsequent to the first event. Environmental Technicians from
Draper Aden Associates used the dedicated pumps to purge and collect groundwater samples from
the monitoring well network during the April 8-9, 1997 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 B, summarize and document well purging calculations and results.

The potentiometric surface, inferred from static water level elevations obtained during the
recent April sampling event (presented in Table 4) is presented on the enclosed Groundwater and
Surface Water Monitoring Program Site Map (Figure 1, Appendix A).

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
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conductivity are not assessment monitoring parameters, the measurements were used to ensure
groundwater quality and stabilization.

A Comning 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 B document
field meter calibration methods for each sampling event. )

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.

24 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 the laboratory report.
Laboratory analytical data sheets are found in Appendix E.

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 COC included sampling location,
sampling points, number of samples, type of sampling containers, sample preservation procedures,
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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.

3.0. LABORATORY ANALYSIS AND DATA VALIDATION
3.1 List of Laboratories

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

Volatile organic analyses by EPA SW-846 Method 8021 were performed by CT&E
Environmental Services, Inc. of Charleston, West Virginia. '

32 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 M valuatin id Waste - Physica 1

Methods, SW-846 (latest edition).

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

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

evaluation.

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

. Comparability - This is the confidence that one data set can be compared to another.

Comparability is achieved through the use of standard methods to control the
precision and accuracy of the data sets to be compared by use of field audit samples.

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 third semiannual asséssment monitoring
event, described herein, are provided in Tables 2A-B and Table 3 (Summary Tables - Assessment
Monitoring Results; Appendix A).

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:
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* spikes * blanks o duplicates  * raw data
* surrogate parameters * instrument adjustment o calibration  + quantification
* chromatograms » additional QC requirements (organic and inorganic)

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

4.0. 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 inorganic laboratory
reporting qualifiers and review of the definitions is recommended. In addition to the laboratory
reporting qualifiers defined in Appendix E, 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; organic data validation qualifiers and
inorganic data validation qualifiers. The data validation qualifiers (as defined in Documents 1
and 2 above) are different from the laboratory reporting qualifiers. Definitions of the nationally
recognized data validation qualifiers used by Draper Aden Associates in the validation process and
for the reported results are presented below.

Organic Data Validation Qualifiers

U -  The parameter was analyzed for, but was not detected above the reported sample limit of
quantitation (LOQ).
J - The parameter was positively identified; the associated numerical value is the approximate

concentration of the parameter in the sample.

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

NJ - The analysis indicates the presence of an parameter that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.
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UJ -  The parameter was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the parameter in the sample.

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

Inorganic Data Validation Qualifiers

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

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

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

4.3  Inorganic Data Review

Draper Aden Associates performed a limited review of the analytical results for six
inorganic target parameters viz. barium, iron, chromium, cobalt, nickel and vanadium for this
third semiannual Assessment monitoring event. Sampling for this Assessment monitoring event
was performed on April 8-9, 1997. Inductively Coupled Plasma (ICP) method 6010A was used
to analyze for barium, chromium, cobalt, iron, nickel, and vanadium.

Compuchem Environmental (Compuchem), a division of Liberty Analytical of RTP,
North Carolina performed all the inorganic analyses. Compuchem submitted results to Draper
Aden Associates in a final certificate of analysis which included sample analytical results as well
as relevant documentation to verify and validate the results. The results of this data validation
presented here are based upon a limited review of QA/QC information including holding times,
preservation procedures and standards, spike analysis on sample matrix, blank samples analyses
(method, trip, and calibration blanks), duplicate sample analyses, interference check sample
results, laboratory control samples (LCS), serial dilution criteria, IDL/CRDL information.

Review was limited mainly to summary sheets provided by the laboratory, unless a
notable discrepancy in the data package required review of the raw data. The completeness of
the data package was verified including the presence of raw analytical data, chain of custody and
preparation logs.
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CLP-ICP Method 200.7 Review

All samples were analyzed for the six target parameters by Inductively Coupled Plasma
(ICP) technique, method EPA-200.7M. All analyses were performed in accordance with EPA
Contract Laboratory Program (CLP) Statement of Work ILM03.0. All the above target metals
were analyzed for their total concentrations. Designated Quality Control (QC) samples for
duplicate analyses and matrix spike analyses were MW3S and MW3D. The original certificate
of analysis (dated may 1, 1997) supplied by Compuchem incorrectly listed calcium as a target
parameter in place of cobalt, and presented analytical results for that calcium. Draper Aden then
reviewed the raw instrument results from which it was noted that all samples were also analyzed
for cobalt, but the results were not compiled from the raw data and presented in the data
summaries. Compuchem was contacted regarding this discrepancy and a revised certificate of
analysis reflecting the required changes was provided.

The revised certificate of analysis appeared complete in its presentation and the data was
of acceptable quality. The certificate of analysis demonstrated the ability of the laboratory to
achieve the reported LOQ for each target parameter. All LOQs were equal to or less than the
respective MCLs, where applicable.

All relevant instrument calibration and calibration verification criteria were met.
Interference check sample (ICS-AB), spike sample and lab control samples recovered within
control limits. Representative duplicate sample analysis results were also within control limits.

Reported blank sample results included barium in trip blank (3.5 ug/l), and several
calibration blanks and preparation blank, iron in trip blank (163 ug/l), and nickel also in trip
blank (3.1 ug/l). None of the sample results for barium were deemed to be affected by the
observed blank results. However, results for iron in samples MW-10, MW-11, MW-12, MW-15,
MW-17, MW-19, MW-2 and MW-9, and all sample results for nickel less than 15 ug/l
(approximately 5 times blank result), were deemed attributable to the observed blank
contamination source and were hence validated as “U” per validation criteria. The analytical
result for iron on sample S-5 from the original run exceeded the upper limit of the ICP linear
concentration range. Hence this sample was reanalyzed following a 1:10 dilution of the sample,
and the reanalysis results were acceptable. ICP serial dilution analysis results for chromium,
cobalt, and nickel were reported to be outside control limits. However, from a closer review it
was apparent that serial dilution comparisons were irrelevant due to those parameter
concentrations being well below any reasonable limits wherein such dilution verifications would
be meaningful.
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All sample results unaffected by the above data validation process were recorded as
reported by the laboratory or, if the reported value was less than the IDL, validated and reported
as HU"‘

44 Organic Data Review

CLP Volatile Organic Data Review

Draper Aden Associates performed a limited review of the analytical results for volatile
organic parameters analyzed by EPA CLP 3/90 Statement of Work (SOW) Document Number
OLMO03.2. The parameter list included dichlorodifluoromethane. Surface water samples were
collected from locations denoted as S-1, S-2, S-3, S-4, S-5 and S-6 during the April 8-9, 1997
semiannual Assessment monitoring event at the Watauga County Landfill.

CompuChem Environmental Corporation, a division of Liberty Analytical Corp.,
(Compuchem), of Research Triangle Park, North Carolina performed the GCMS analysis.
Compuchem submitted results to Draper Aden Associates in a final Certificate of Analysis which
included sample analytical results as well as relevant documentation to validate and verify the
results.

The evaluation of Compuchem’s compliance with the method was based on a limited
review of the following items: QC deliverables package, QC history documentation, case
narrative, technical holding time and preservation requirements, laboratory control samples
(LCS), instrument performance check, instrument calibrations, blank analysis, surrogate spike
recoveries, matrix spike analysis, internal standard requirements and confirmation of detected
parameters. Review of transcriptions from raw data to summary sheets was performed. Specific
representative calculations were not performed except where noted.

Matrix spike and matrix spike duplicate analyses were performed on sample MW-3 at a
1:10 dilution.

The original certificate of analysis was complete and presented data which were of
acceptable quality.

Technical holding time, and sample preservation requirements were met for all samples.
All QC history documentation was provided and met criteria. A laboratory control sample (LCS)
was analyzed and met quality control requirements. All initial and continuing calibration
requirements were met. There was minimal acetone contamination in the holding blank at 2 pg/l
and mn VBLKNK at 1 pg/l. The laboratory method blank and the trip blank were free from
contamination. All surrogate recoveries, internal standard area, and internal standard retention time
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‘collected from monitoring wells MW-1, MW-2, MW-3, MW-7, MW-8, MW-9, MW-10,

requirements were fulfilled. Overall instrument performance appeared stable and dependable.

Numerous target parameters were detected, both above and below the as listed on the
Analytical Data Set Notes. CompuChem reported acetone in S-3 at 9 pg/l. This result was
considered laboratory contamination and was qualified accordingly, as per validation guidelines. A
review of tentatively identified compound (TIC) results revealed the presence of
dichlorofluoromethane and ether in sample S-2 as listed in the analytical data set notes. Laboratory
artifacts, such as CO, and siloxanes, are not listed on the analytical data set notes.

SW-846 Method 8021 Volatile Qrganic Data Review

Draper Aden Associates performed a limited review of the analytical results for 36
volatile organic parameters analyzed by SW-846 Method 8021. Groundwater samples were

MW-11, MW-12, MW-15, MW-17, and MW-19 during the April 7-9, 1997 semiannual
Assessment monitoring event at the Watauga County Landfill.

CT&E Environmental Services, Inc. (CT&E), of Charleston, West Virginia
performed the GC analyses. CT&E submitted results to Draper Aden Associates in a final
Certificate of Analysis which included sample analytical results as well as relevant
documentation to validate and verify the results.

The evaluation of CT&E’s compliance with Method 8021 was based on a limited
review of the following items: QC deliverables package, QC history documentation, case
narrative, technical holding time and preservation requirements, laboratory control
samples (LCS), instrument performance check, instrument calibrations, blank analysis,
surrogate spike recoveries, matrix spike analysis, and internal standard requirements,
where applicable. Review of transcriptions from raw data to summary sheets was
performed. Specific representative calculations were not performed. A summary of data
review results and any observed deviations is provided below.

The original certificate of analysis for Method 8021 was complete and presented
data which was of acceptable quality. The data sets exhibited the analyst's ability to achieve
the reported LOQ of 1.0 ug/l for each target parameter, as outlined by the precision and
accuracy data. All LOQs were equal to or less than respective MCLs.

Technical holding time, and sample preservation requirements were met for all
samples. All QC history documentation was provided and met criteria. All QC check
sample criteria were met. The LCS recovery met criteria. All initial and continuing
calibration criteria were met. All blank analysis criteria were fulfilled. No target parameters
were detected in any associated method or trip blank. All surrogate recovery criteria were
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met. Retention time criteria were met. Internal standard requirements were met. All sample
results were reviewed for transcription errors from the instrument data to the laboratory
report and no errors were noted. No target parameters were reported above or below the
LOQ in any sample.

Matrix spike and matrix spike duplicate analyses were performed on the MW-5
sample. All percent recovery and RPD criteria were met with the exception of vinyl
chloride. The vinyl chloride result for MW-5 was qualified as estimated due to the
observed matrix interference. All remaining results were validated as “U”.

5.0. DISCUSSION OF ANALYTICAL RESULTS

Tables 2A-B (Assessment Target Parameter Analytical Results; Appendix A) provide a
summary of the target parameter analytical results obtained from the third semiannual sampling
event. The analytical results obtained from the third semiannual assessment monitoring event are
similar to the results obtained from the previous assessment events. These results were validated in-
house by Draper Aden Associates according to the discussion provided in Sections 3.0 and 4.0 of
this report. Tables 2A-B lists for each parameter, as applicable, a Maximum Contaminant Level
(MCL) established by the USEPA and groundwater quality standards established by the state of
North Carolina (NCS), the Instrument Detection Level (IDL) for CLP-Inorganic results, the
Contract Required Quantittion Limit (CRQL) for CLP-Organic results, 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-B for
preliminary assessment purpose only. Estimated analytical data is not intended for use in
determining regulatory compliance issues.

A summary of additional non-target parameter analytical results obtained from the second
semiannual assessment sampling event is provided in Table 3. Non-target parameter data is
provided for preliminary assessment purpose only and is not intended for use in determining
regulatory compliance issues.

5.1 Inorganic Analytical Results

The evaluation of existing inorganic data on metal parameters, collected prior to
development of the Assessment Plan, indicated the tentative presence of four 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
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quality standards. Mercury was also detected, although only once for each well in the six or more
sampling and analysis events previously conducted.

Since cadmium and mercury were not detected as a result of the initial four background and
the first semiannual assessment monitoring analyses, cadmium and mercury were removed from
the existing target parameter list.

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

- chromium
- cobalt
- nickel
- vanadium

These four metals were added to the existing metal target parameter list. Three independent
samples were collected and analyzed for these four metals during the three previous semiannual
sampling events at all core assessment wells to establish background.

The analytical results for the current six target metal parameters, barium, chromium, cobalt,
iron, nickel, and vanadium, obtained from the third semiannual 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 6.0. As a result of three
successive assessment sampling events, all the assesment target metal parameters (including
chromium, cobalt, nickel, and vanadium) were observed at levels far below EPA MCL and North
Carolina groundwater standards. Draper Aden Associates recommends herein the withdrawal of
the metal target assessment parameters from routine groundwater monitoring.

The two target metal parameters, barium and iron, both common naturally occurring
parameters, have been detected in all monitoring wells and surface water sampling locations, as a
result of the previous background Assessment monitoring events. Although observed in all of the
monitoring wells and surface water sampling locations, barium was detected at levels below the
Federal Primary Drinking Water Standard (EPA MCL) and North Carolina groundwater standard
(NCS) of 2,000 pg/l as a result of all previous Assessment background monitoring events.
Concentrations of iron were often at levels significantly above associated water quality criteria. No
EPA MCL or NCS exists for iron. Barium and iron concentrations obtained during the third
semiannual monitoring event are similiar to those observed as a result of previous assessment
monitoring events.
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The results obtained during the third semiannual monitoring event for the four metal
parameters recently added to the target parameter list are at levels far below EPA MCL and North
Carolina groundwater standards. Most of the chromium and nickel concentrations were detected at
trace levels, below the analytical method’s Contract Required Quantification Limit (CRQL).
Chromium and nickel were both only detected in one surface water sample: S-5, the seep located
below the waste disposal area, directly above the landfill’s sediment pond. Cobalt was detected in 8
of 12 monitoring wells and 5 of 6 surface water sampling locations, although all concentrations
were detected at low levels. Vanadium was detected in 7 of 12 monitoring wells, although all
concentrations were detected at low levels. Vanadium was only detected in the surface water
sample collected from the seep located below the waste disposal area, directly above the landfill
sediment pond (S-5). No EPA MCL or North Carolina groundwater standard exists for cobalt or
vanadium.

5.2 Organic Analytical Results
L Target Organic Parameters

The evaluation of existing organic data, compiled prior and during development of the
Assessment Plan, indicated the tentative presence of twelve primary target organic parameters
occurring in the groundwater beneath the Watauga County Landfill. The presence of one of the
original twelve target organic parameters, trans-1,3-dichloropropene, in the groundwater at the site
was not supported by the analytical results of the background and first semiannual assessment
monitoring events.  Since upon completion of background data collection and the first annual
EPA Appendix II list sampling event (utilizing LLRA analytical methods), the presence of trans-
1,3-dichloropropene in the groundwater and surface waters at the site was not confirmed, trans-1,3-
dichloropropene was removed from the target parameter list.

The analytical results for the eleven current target organic parameters obtained from the
second semiannual assessment sampling event are summarized in Tables 2A-B. The recent
analytical results obtained from each target organic parameter is individually discussed below. A
discussion of distribution trends for each target organic parameter is presented in the following
Section 6.0.

1.1-Dichloroethane (1,1-DCA)

1,1-dichloroethane (1,1-DCA) was detected at concentrations below thew North
Carolina groundwater standard (NCS) of 700 pg/l in nine downgradient groundwater monitoring
wells (MW-2, MW-3, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12 and MW-17). 1,1-DCA
was not detected in the upgradient well MW-1 or the two recent additions to the core well network,
MW-15 and MW-19. No EPA MCL exists for 1,1-DCA. Concentrations of 1,1-DCA were also
observed below the proposed NCS at three surface water sampling locations (S-2, S-4 and S-6).
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Tetrachloroethene (PCE)

Tetrachloroethene (PCE) was detected at concentrations above the EPA MCL of 5 pug/l in
six groundwater monitoring wells (MW-2, MW-3, MW-8, MW-11, MW-12 and MW-17) and
estimated above the NCS of 0.7 pg/l in two additional monitoring wells (MW-9 and MW-10) and
two additional surface water sampling locations (S-4 and S-6). '

Trichloroethene (TCE)

Trichloroethene (TCE) was detected at concentrations above the EPA MCL of 5 pg/l in six
groundwater monitoring wells (MW-3, MW-8, MW-9, MW-11, MW-12 and MW-17) and
estimated (detected below the method CRQL) above the NCS of 2.8 pg/l in two additional surface
water sampling locations (S-5 and S-6). TCE was also detected and/or estimated (detected below
the method CRQL) at concentrations below the EPA MCL and NCS in three additional
groundwater monitoring wells (MW-2, MW-7 and MW-10) and one additional surface water
sampling location (S-2).

cis-1,1-Dichloroethene (cis-1,2-DCE)

As previously discussed in Section III, CLP-SOW analytical results for cis-1,2-
dichloroethane (utilized with surface water samples only) 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 NCS of 70 pg/l in one groundwater monitoring well (MW-17). Cis-1,2-DCE was also detected
below the EPA MCL and NCS in six additional monitoring wells MW-3, MW-7, MW-8, MW-9,
MW-11, and MW-12). Total 1,2-DCE was detected and/or estimated at concentrations below the
EPA MCL and NCS at three surface water sampling locations (S-2, S-4 and S-6).

Dichlorodifluoromethane : ) FOD b

Dichlorodifluoromethane was detected at concentrations above the NCS of 0.19 nug/l in five
groundwater monitoring wells (MW-3, MW-8, MW-9, MW-11, and MW-12). No EPA MCL exists
for dichlorodifluoromethane. No dichlorodifluoromethane was detected at any surface water
sampling locations.
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1,1.1-Trichloroethane (1,1,1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) was detected at concentrations above the EPA MCL and
NCS of 200 pg/l in two groundwater monitoring wells (MW-2 and MW-10). 1,1,1-TCA was also
detected below the EPA MCL and NCS in seven additional monitoring wells (MW-3, MW-8, MW-
9, MW-11, MW-12, MW-15 and MW-17). An estimated concentration of 1,1,1-TCA (below the
method CRQL) was also observed below the EPA MCL and NCS at one surface water sampling
location (S-6).

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

1,1-Dichloroethene (1,1-DCE) was detected at concentrations above the EPA MCL and
NCS of 7 pg/l in two monitoring wells (MW-2 and MW-10). 1,1-DCE was also detected and/or
estimated (observed both above and below the method LOQ) at concentrations below applicable
water quality standards in six additional wells (MW-3, MW-8, MW-9, MW-11, MW-12 and MW-
17). 1,1-DCE was not detected in any of the surface water samples.

Benzene

Concentrations of benzene were detected below the EPA MCL of 5 pg/l and above the NCS
of 1 pg/l in five monitoring wells (MW-1, MW-7, MW-8, MW-9, MW-12 and MW-17). Benzene
was also estimated (below the method CRQL) at concentrations below the EPA MCL but above the
NCS in one surface water sampling location (S-2).

Vinyl Chloride

Vinyl chloride was observed at estimated concentrations (due to coelution) above the EPA
MCL of 2 pg/l and above the NCS of 0.015 g/l in three core groundwater monitoring wells (MW-
8, MW-12, and MW-17). An estimated concentration of vinyl chloride (detected below the method
CRQL) was observed at a concentration equal to the EPA MCL of 2 pg/l and above the NCS of
0.015 pg/l in one additional groundwater monitoring well (MW-3) and at one surface water
sampling location (S-2).

Methylene Chloride

Simliar to previous assessment monitoring events, methylene chloride was detected at
concentrations above the EPA MCL and NCS of 5 pug/l in only one groundwater monitoring well
(MW-9). Methylene chloride was detected and/or estimated (observed both above and below the
method LOQ) at concentrations below the EPA MCL and NCS in seven additional groundwater
monitoring wells (MW-3, MW-7, MW-8, MW-11, MW-12, MW-15 and MW-17). Methylene
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chloride was estimated (detected below the method CRQL) at concentrations below the EPA MCL
and NCS at two surface water sampling locations (S-2 and S-3).

Chloroethane

Chloroethane was detected in seven groundwater monitoring wells (MW-3, MW-7, MW-8,
MW-9, MW-11, MW-12 and MW-17) and detected and/or estimated (detected below the method
CRQL) at three surface water sampling locations (S-2, S-4 and S-5). No EPA MCL or NCS exists
for chloroethane.

ii. Non-Target Organic Parameters

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

Additional non-target parameters were detected and/or estimated (detected below the
method LOQ and/or CRQL) in five monitoring wells and one surface water sampling location.
These non-target parameters and associated sampling points are presented below.

Non-target Parameter(s) Monitoring Point(s)
trichloroflouromethane MW-3,9 & 12
1,2-dichloroethane MW-3, 12 & 17 and S-2
1,2-dichloropropane MW-3,7,12 & 17
1,4-dichlorobenzene MW-9

2-butanone S-2

toluene S-2

ethylbenzene S-2

xylene S-2

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

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

The inorganic analytical results obtained from the third semiannual assessment monitoring
event and associated parameter distribution trends below are similar to the resulfs and trends
obtained from the previous assessment events. As a result of three successive assessment sampling
events, all the assessment target metal parameters were observed at levels far below EPA MCL and
North Carolina groundwater standards. Draper Aden Associates recommends herein the
withdrawal of the metal target assessment parameters from routine groundwater monitoring.

Barium (total)

Barium distribution trends, indicated by the analytical results of the third sampling event,
are inconclusive. Although barium was detected at every point sampled, over half of the barium
detected in the groundwater at the site was reported at concentrations less than 150 pg/l. The EPA
MCL and the NCS for barium is 2000 pg/1.

Barium was observed above 150 pg/l in five monitoring wells. In two of the monitoring wells
located near the waste disposal area (MW-7 and MW-9), barium was observed at concentrations
above 500 pg/l. Barium was also observed at elevated levels above 150 pug/l for MW-8 (259 ug/l),
located adjacent and west of the waste disposal area; and MW-2 (219 pg/l), located within the
bedrock aquifer in the drainage below the waste disposal area.

Elevated concentrations of barium above 150 pg/l were also detected in three surface water
monitoring locations; i.e. S-2 (732 pg/l), S-3 (253 pg/l), and S-5 (11,500 pg/l).

Iron (total

Iron distribution trends are inconclusive due to many of the analytical results being at
concentrations less than 5 times the method blank concentration. The monitoring wells for which
iron was observed at concentrations greater than 5 times the method blank concentration, MW-1
(8760 pg/L), MW-3 (1830 pg/L), MW-7 (10,300 pg/L), and MW-8 (11,500 pg/l), are located
adjacent and west of the waste disposal area.

Elevated concentrations of iron above 1000 pg/l were also observed in four surface water
monitoring locations; i.e. S-1 (7480 ug/l), S-2 (29,100 pg/l), S-3 (5,300 pg/l), and S-5 (2,000,000
pne/h.
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Chromium (total)

Chromium distribution trends also indicate a relationship between chromium distribution
and proximity to the waste disposal area. The two monitoring wells for which chromium was
detected at the highest levels, MW-1 (8.2 pg/L) and MW-8 (24.2 pg/L), are located adjacent and
west of the waste disposal area. The EPA MCL for chromium is 100 pg/l and the NCS is 50 pg/l.

Chromium was detected in only one surface water monitoring location, S-5 (41.9 ug/l).

Cobalt (total)

Cobalt distribution trends reveal no significant distribution trends. The monitoring wells
for which concentrations of cobalt were estimated at the highest concentrations, MW-11 (5.0 pg/L),
MW-17 (5.8 pg/L), MW-8 (13.7 pug/L) and MW-9 (21.2 ug/l), are located at disparate loctions. The
low levels of Cobalt detected in other wells also reveal no significant distribution trends. No EPA
MCL or NCS exists for cobalt.

Concentrations of cobalt between 3.7 ug/l and 13.8 pg/l were also detected in five of six
surface water monitoring locations.

Nickel (total)

Nickel distribution trends are inconclusive due to most of the analytical results being at
concentrations less than 5 times the method blank concentration. The one monitoring well for
which iron was observed at concentrations greater than 5 times the method blank concentration,
MW-8 (45.5 pg/l), is located adjacent and west of the waste disposal area. The EPA MCL and NCS
for nickel is 100 pg/l.

Nickel was detected in only one surface water monitoring location, S-5 (31.0 pg/l).

Yanadium (total)

Vanadium distribution trends indicate a relationship between vanadium distribution and
proximity to the waste disposal area. The two monitoring wells for which vanadium was estimated
at the highest concentrations, MW-1 (12.0 pg/L) and MW-8 (35.1 pg/l), are located adjacent of the
waste disposal area. No EPA MCL or NCS exists for vanadium.

Vanadium was detected in only one surface water monitoring location, S-5 (104 ug/l).
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6.2 Organic Analytical Results

The organic analytical results obtained from the third semiannual assessment monitoring
event and associated parameter distribution trends presented below are similar to the results and
trends obtained from the previous assessment events.

i Target Organic Parameters

1,1-Dichloroethane (1,1-DCA)

1,1-Dichloroethane (1,1-DCA) distribution trends, as indicated by the analytical results of
the third semiannual sampling event, reveal 1,1-DCA was observed at elevated concentrations in

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

- TIOw s\:}/
- ;N

1,1-DCA was observed at concentrations above 50 pg/l (although below the
North Carolina groundwater quality standard of 700 pg/1) in various locations; the nested well pair,
shallow well MW-3 (90 ng/l) and deep well MW-17 (76 pg/l), located at the downgradient
property boundary of the Bolick site; the deep well MW-2 (84 ng/l), located in the north drainage
below the waste disposal area; MW-8 (52 pg/l), located between the landfill and the Bolick site,
and MW-12 (82 pg/l), located downgradient of the Bolick site.

Lower concentrations of 1,1-DCA were observed at three surface water monitoring
locations; i.e. S-2 (14 pg/l), S-4 (12 pg/l) and S-6 (14 pg/).

Tetrachloroethene (PCE)

Tetrachloroethene (PCE) distribution trends 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 pug/l) in the nested well pair
located at the downgradient property boundary of the Bolick site; i.e. shallow well MW-3 (21 pg/l)
and deep well MW-17 (21 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 (11 pg/l) and the deep well MW-12 (23 pg/l). PCE was similarly
detected above the EPA MCL in MW-8 (13 pg/l), located within the Bolick site.

PCE was also detected at concentrations above the EPA MCL in well MW-2 (11 pg/l),
located within the bedrock aquifer in the north drainage below the waste disposal area.
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PCE was also estimated at concentrations below the EPA MCL (5 pg/l) in the surface water
sampling location situated in the west drainage, S-4 (4 J pg/l).

Trichloroethene (TCE)

Trichloroethene (TCE) distribution trends are similar to PCE distribution trends. With few
exceptions, TCE was detected primarily along the west drainage basin adjacent to the landfill,
located within and below the "Bolick" site.

TCE was detected at the highest concentrations in the nested well pair located at the
downgradient property boundary of the Bolick site; i.e. shallow well MW-3 (12 pg/l) and deep well
MW-17 (16 pg/l), and downgradient of the Bolick site in well MW-12 (14 pg/l), located below the
Boone-Nissan septic field. Elevated TCE concentrations above the EPA MCL of 5 ug/l were also
observed in monitoring well MW-8 (11 pg/l), located adjacent to the landfill, within the Bolick site.
Elevated concentrations above the EPA MCL for TCE were also observed in MW-9 (5.1 ng/l),
located between the landfill and the Rocky Mountain Heights Subdivision.

TCE was also estimated at concentrations below the EPA MCL (5 pg/l) in three surface
water monitoring locations; i.e. S-2 (1 J pg/1), S-3 (3 J ug/l), and S-5 (3 J pug/l).

cis-1,2-Dichloroethene (cis-1,2-DCE)

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

Cis-1,2-Dichloroethene (cis-1,2-DCE) distribution trends are similar to PCE, TCE, and
dichlorodiflouromethane distribution trends. With one exception (MW-9), 1,2-DCE was only
detected along the west drainage basin adjacent to the landfill, located within and below the Bolick
site.

Cis-1,2-DCE was observed at the highest concentration (above the EPA MCL and NCS of
70 pg/l) in deep well MW-17 (100 pg/l), located at the downgradient property boundary of the
Bolick site. Elevated concentrations of 1,2-DCE (below the EPA MCL and NCS) were also
observed in MW-8 (34 ng/l), located adjacent to the landfill and the Bolick site, and shallow well
MW-3 (58 pg/l), located at the downgradient property boundary of the Bolick site, and
downgradient of the Bolick site at the nested well pair, shallow well MW-11 (17 pg/l) and deep
well MW-12 (60 pg/l).
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Lower level detections of cis-1,2-DCE were observed at the two monitoring wells, MW-7
(4.4 pg/l), located south of the Bolick site, and MW-9 (13 pg/l), located along the southern saddle
above the landfill.

1,2-DCE was not detected at any surface water sampling locations.

Dichlorodifluoromethane

Dichlorodifluoromethane distribution trends are similar to PCE, TCE, and cis-1,2-DCE
distribution trends. Concentrations of dichlorodifluoromethane were observed in the west drainage
in MW-3 (6.4 pg/l), MW-8 (17 pg/l), MW-11 (3.0 pg/l) and MW-12 (10 pg/l), and between the
landfill and the Rocky Mountain Heights Subdivision in MW-9 (11 pg/l). All of these
dichlorodifluoromethane concentrations are above the NCS of 0.19 pg/l. No EPA MCL exists for
dichlorodifluoromethane.

Dichlorodifluoromethane was not detected at any surface water sampling locations.

1.1,1-Trichloroethane (1,1,1-TCA)

1,1,1-Trichloroethane (1,1,1-TCA) distribution trends show that 1,1,1-TCA, although
occurring throughout the core of the site, was observed at the highest concentrations in the bedrock
of the northern drainage basin below the landfill. 1,1,1-TCA was observed above the EPA MCL
and NCS of 200 pg/l in the bedrock wells, MW-2 (770 pg/l) and MW-10 (570 ug/l), located in the
northern drainage below the landfill.

1,1,1-TCA was also observed at lower concentrations, below the EPA MCL and NCS, in
both the deep and shallow wells of the two nested pairs located in the west drainage basin; shallow
MW-3 (8.2 pg/l) and deep MW-17 (2.9 pg/l), and shallow MW-11 (6.1 pg/l) and deep MW-12 (11
ug/l), located along and downgradient of the Bolick Site property boundary, respectively, and in
MW-8 (4.5 pg/l), located upgradient of these two nested pairs of wells in the west drainage basin.

1,1,1-TCA was additionally estimated in MW-9 (1.5 pg/l), located adjacent to the Carroll
property and MW-15 (4.1 ug/l), located adjacent to Rocky Branch.

An estimated 1,1,1-TCA concentration was also observed at one surface water sampling
location, S-6 (1 J ug/l).
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1.1-Dichloroethene (1,1-DCE)

1,1-Dichloroethene (1,1-DCE) distribution trends show that 1,1-DCE was observed at the
highest concentrations in the bedrock of the northern drainage basin below the landfill.
Concentrations for 1,1-DCE above the EPA MCL and NCS of 7 pg/l were observed in the deep
bedrock well MW-2 (180 pg/l), located in northern drainage basin below the landfill and in the
bedrock well MW-10 (84.4 pg/l), located in the northern drainage directly below the fill areas.

Monitoring wells located in the west drainage basin reveal either low level, estimated
concentrations or the non-detection of 1,1-DCE; i.e. MW-3 (1.9 pg/l), MW-8 (4.9 pg/l), MW-11
(1.1 pg/l), MW-12 (2.7 pg/l), and MW-17 (1.2 pg/).

Concentrations of 1,1-DCE were additionally estimated in MW-9 (0.546 J ng/l), located
adjacent to the Carroll property, and MW-15 (0.77 J ug/l), located adjacent to Rocky Branch.

1,1-DCE was not detected at any surface water sampling locations.

Benzene

Benzene distribution trends suggest a relationship between benzene distribution and
proximity to the waste disposal area.

Benzene concentrations between the lower NCS (1 pg/l) and the higher EPA MCL (5 pug/l)
were observed distributed about the waste disposal area in six wells; MW-3 (2.0 pg/L), MW-7 (4.8

ng/L), MW-8 (2.3 ug/l), MW-9 (3.9 pg/L), MW-12 (1.4 pg/L) and MW-17 (1.0 pug/L),

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

Vinyl Chloride

Vinyl chloride distribution trends are similar to PCE, TCE, and cis-1,2-DCE distribution
trends. Vinyl chloride concentrations were estimated (due to coelution) above the EPA MCL (2
ug/l) and NCS (0.015 pg/l) in the west drainage adjacent to the landfill in MW-8 (3 J pg/l), located
within the Bolick site, and in the two deep wells, MW-17 (4.0 J pg/l), located at the downgradient
property boundary of the Bolick site, and MW-12 (2.8 J pg/1), located downgradient of the Bolick
site.

An estimated level of vinyl chloride was also detected above the NCS (0.015 pg/l) in MW-
3(0.979 J pg/l), located in the west drainage at the downgradient property boundary of the Bolick
site.
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Methylene Chloride

Simliar to previous assessment monitoring events, methylene chloride distribution trends
reveal anomalous methylene chloride concentrations at MW-9 (100 pg/l), located adjacent to the
Carroll Residence, between the landfill and the Rocky Mountain Heights Subdivision. This
methylene chloride concentration is twenty times the EPA MCL and North Carolina groundwater
standard (NCS) of 5 ng/l. Lower concentrations of methylene chloride were observed in the west
drainage in MW-7 (1.4 pg/l), MW-8 (1.6 pg/l) and MW-12 (1.1 pg/l). Estimated concentrations of
methylene chloride (below the LOQ) were observed in the west drainage in MW-3 (0.710 J pg/l),
MW-11 (0.697 J png/l) and MW-17 (0.624 J pg/l).

Chloroethane

Chloroethane distribution trends indicate that chloroethane was observed at the highest
concentration in MW-9 (110 pg/l), located adjacent to the Carroll property, and well MW-7 (58
ug/l), located south of the Bolick site, adjacent to the disposal area.

Lower concentrations of chloroethane were also observed in five monitoring wells located
in the west drainage; shallow well MW-3 (46 ug/l), located adjacent to deep well MW-17 (30 pg/l),
deep well MW-12 (40 pg/l), located adjacent to shallow well MW-11 (12 pg/l), and in MW-8 (38
ng/l), located within the Bolick site.

ii. Non-target Organic Parameters

As previously discussed in Section IV.B.ii, additional non-target parameters were detected
in five monitoring wells and two surface water sampling locations (Table 3, Appendix I). A
combined total of four non-target parameters were detected in the five monitoring wells (MW-3,
MW-7, MW-9, MW-12, and MW-17) These monitoring wells are preferentially located along the
N55°W lineament, both adjacent to the waste disposal area and within the west drainage. A
combined total of five non-target compounds were detected in the two surface water monitoring
locations (S-2 and S-5). These five non-target parameters were only detected in one of these surface
water sampling locations, S-2, 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 A). The isolated detection of these non-target compounds in these
wells is not indicative of a pervasive, persistent occurrence.
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7.0. POTABLE WELL SAMPLING AND ANALYSIS PROGRAM

The 1nitial domestic and commercial use potable well sampling event was developed and
conducted by Draper Aden Associates on March 5, 1993 at the direction of Watauga county and
approval of State officials to protect public health and welfare. The ongoing potable water well
sampling and analysis program is currently being jointly conducted by the Appalachian District
Health Department (ADHD) and the North Carolina State Laboratory of Public Health.

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

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

At this time the cause or source of all the organics detected in the potable well sampling
program cannot be determined. It should be noted that eight (8) of twenty-one (21) compounds
detected in the Carroll residence potable well have not been detected in the landfill monitoring well
network. The differences in parameter "fingerprints" in groundwater beneath these sites compared
to "fingerprints" for landfill wells tends to indicate potential impacts resulting from activities
specifically undertaken on these sites and/or immediately around the private well heads and/or
components of the well systems.

Review of the analytical results from all the potable well sampling conducted recently,
performed by the NC Department of Epidemiology, indicate that the sampled well waters are
acceptable for all uses due to either non-detection or low level detection of organic analytes. The
two (2) potable water wells previously identified as significantly impacted have been replaced by
alternative water sources and have not been resampled during the past year. Individual potable well
analytical results obtained recently are discussed below. Discussions of individual potable well
analytical results obtained previously can be found in earlier Assessment reports

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

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

The semiannual potable well program sampling events are anticipated to be performed in
the spring (e.g. April) and fall (e.g. October) months and will roughly coincide with the semiannual
monitoring of the landfill’s monitoring program. The second and third routine, regularly scheduled
semiannual potable well sampling events from fall, 1996 and spring, 1997 are described herein.

7.1 October 9, 1996 Sampling Event

Six potable wells were resampled on October 9, 1996: the Blue Ridge Electric Membership
Company (well reference no. 5), the Bolick rental house (well reference no. 2), Millsaps residence;
shared well #2 (well reference no. 14), the Ward Residence (well reference no. 24), the Simko
residence (well reference no. 20), the Perry residence (well reference no. 11) and the Taylor
residence (well reference no. 18).

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

Six (6) chlorinated volatile organic solvent compounds were detected in the October 9,
1996 sampling of the BREMCO potable well (1,1-dichloroethane, 1-1-dichloroethene, cis-1,2-
dichloroethene, 1,1,1,-trichloroethane, trichloroethene, and tetrachloroethene). The only
compounds detected at quantifiable levels was 1,1-dichloroethane (1,1-DCA), which was detected
just above the detection limit of 1 ppb at 1.5 ppb. No EPA Maximum Contaminant Level exists for
1,1-DCA. 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. All six (6) compounds had been detected in the past five (5) sampling
events. Three of these compounds (1,1-dichloroethane, 1,1,1-trichloroethane, and trichloroethene)
had been detected in all seven (7) previous sampling events.

Bolick rental residence (well reference no. 2)

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

The October 9, 1996 resampling and analysis of the Bolick rental residence well resulted in
the repeated detection of the same two common chlorinated volatile organic compounds: trace
levels of 1,1-dichloroethane and 1,1-dichloroethene at an unquantifiable level below 1 ppb.

Shared Well #2 (well reference no. 14)

Shared well #2 serves four residences. Shared well #2 was originally sampled from the
Cone residence on March 18, 1993. Subsequent resampling of shared well #2 was performed on
the adjacent Edwards residence. The recent resampling of shared well #2 was performed on the
Milsap’s residence.

The initial March 18, 1993 sampling detected only low levels of 1,4-deichlorobenzene,
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 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.
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Shared well #2 was drilled deeper in the fall of 1995 in order to provide needed water
production. Resampling was performed to investigate the effect of drilling the well deeper on the
concentrations of organic compounds found in this potable well. The fourth resampling,
performed on October 24, 1995, detected 1,1-dichloroethane (not 1,1-dichloroethene) at
unquantifiable levels below 1 ppb, trace levels of tetrachloroethene and 1,1,1-trichloroethane, and
chloroform at 9 ppb. Chloroform is likely a transformation product resulting from the recent
chlorination of the well system. A variety of additional compounds that due not appear related to
the organic constituents found in the landfill’s monitoring well network were also detected. These
compounds include the following: bromodichloromethane, dibromochloromethane, 2-
chlorotoluene, 4-chlorotoluene, methyl ethyl ketone, and tetrahydrofuran. The presence of these
compounds were likely a byproduct resulting from the overdrilling of the well bore.

The fifth resampling only detected 1,1-dichloroethene at unquantifiable levels below 1 ppb.

The October 9, 1996 resampling (sixth) again detected 1,1-dichloroethene at unquantifiable
levels below 1 ppb and trace levels of tetrachloroethene .

Ward Residence (well reference no. 24)

The recent October 9, 1996 resampling and analysis of the Ward residence potable well
only detected trace levels of tetrachloroethene.

Prior to this sampling event, eight 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).

Three of a total nine Ward residence sampling events also detected trace levels of
chloroform. Chloroform is a common transformation product result from the chlorination of well
systems. '

The mitial Ward residence sampling event also detected methylene chloride at 3.2 ppb. the
next eight consecutive sampling events at the Ward residence have resulted in the nondetection of

methylene chloride. Methylene Chloride is also a known laboratory contaminant.

Only one of eight Ward residence sampling events, the fourth sampling event, resulted in no
detected volatile organic compounds.
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Simko residence (well reference no. 20)

The potable well water from the Simko residence was resampled on October 9, 1996 to
confirm the results from the previous sampling events conducted on March 23, 1993 and May 20-
21, 1996. The October 9, 1996 sampling event detected 1,2-dichloroethane at trace levels. The
previous two sampling event also detected 1,2-dichloroethane at trace levels and additionally
chloroform at unquantifiable levels below 1 ppb. Chloroform is a common transformation product
resulting from the chlorination of well systems.

Perry residence (well reference no. 11)

The Perry residence, located on the southern saddle adjacent to the landfill, was resampled
for the four time on October 9, 1996. The recent and second sampling events resulted in no
detected volatile organic compounds. The third sampling event only detected chloroform at
unquantifiable levels below 1 ppb. Chloroform is a common transformation product resulting from
the chlorination of well systems. '

Taylor residence (well reference no. 18)

The Taylor residence, located northwest of shared well #2, was resampled for the second
time on October 9, 1996. Both sampling events resulted in no detected volatile organic compounds.

7.2 June4, 1997 Sampling Event

The June 4, 1997 sampling event involved BREMCO (well reference no. 5) and the Bolick
rental residence (well reference no. 2). The Bolick rental residence potable well is located directly
to the southwest of the BREMCO business.

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

Six (6) chlorinated volatile organic solvent compounds were detected in the June 4, 1997
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) and 1-1-
dichloroethene (1,1-DCE), which were detected just above the detection limit of 1 ppb at 2.0 and
1.7 ppb, respectively. No EPA MCL 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
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BREMCO potable well. All six (6) compounds have been detected in the past sex (6) sampling
events. Three of these compounds (1,1-dichloroethane, 1,1,1-trichloroethane, and trichloroethene)
have been detected in all eight (8) previous sampling events.

Bolick rental residence (well reference no. 2)

The Bolick rental residence potable well, located directly to the southwest of the BREMCO
business, was also resampled and analyzed during this sampling event. The Bolick rental residence
potable well has been sampled five previous times. The recent resampling and analysis of the
Bolick rental residence well only resulted in the detection of trace levels of 1,1-dichloroethane

Trace levels (less than 1.0 ppb) of two common chlorinated volatile organic compounds
(1,1-dichloroethane and 1,1-dichloroethene) and significant levels of methyl ethyl ketone (MEK)
and tetrahydrofuran had been detected as a result of previous sampling events. MEK and
tetrahydrofuran have not been detected in the landfill monitoring well network to date.
Coincidentally, three of the four compounds detected in the initial Bolick rental residence potable
well sampling event conducted on March 5, 1993 (benzene derivative compounds) were also not
detected in the landfill monitoring well network.

7.3 June __, 1997 Sampling Event

Pending event...part of spring, 97 domestic sampling program. John Alley will report ASAP.

7.4 Pending Potable Well Sampling

The semiannual potable well sampling schedule involves the semiannual sampling of a
minimum of six residences. The sampling program will continue to concentrate on sampling those
few wells that have previously shown trace level detections of organics similar to those detected in
the landfill groundwater monitoring well network. Duplicate sampling will indicate whether the
organics detected are a persistent occurrence or uncommon event.

The proposed semiannual potable well sampling schedule will continue to concentrate on
sampling those potable wells that have previously shown trace level detections of organics similar
to those detected in the landfill groundwater monitoririg well network. This will be accomplished
by routine, semiannual sampling of the three potable wells that have previously shown trace level
detections of organics similar to those detected in the landfill groundwater monitoring well network
[e.g. BREMCO (well reference no. 5), Ward Residence (well reference no. 24), and Shared Well #2
(well reference no. 14)].
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The proposed semiannual schedule will also continue to incorporate periodic confirmational
sampling on potable wells that have previously shown nondetection of target organic analytes, or
have shown detections of organics dissimilar to those detected in the landfill groundwater
monitoring well network. This will be accomplished by including the sampling of three (or more
as appropriate) additional potable wells during each semiannual sampling event. The decision
criteria for inclusion of additional wells in the potable well sampling program should continue to be
based both on previous sampling results as well as public input or requests.

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

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

8.0. CONCLUSIONS
8.1  Parameter Distribution

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

West Drainage

In the west drainage, the detection of target parameters above groundwater standards was
observed in both the soil and bedrock groundwater, extending from the landfill to the proposed
bypass. All eleven target organic parameters were detected above the method LOQ in MW-12,
located south of the proposed bypass. Previous organic analyses performed on the piezometer
network on November 16-18, 1992, indicates the target parameters are confined to the trough of the
west drainage.
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Five target organic parameters were detected in the surface water sampling location, S-4,
located in the west drainage (two parameters at concentrations above the method CRQL and three
parameters below the method CRQL). No concentrations of these five organic compounds
observed in the west drainage were above surface water standards at S-4. Sampling and analysis
performed on surface water sampling location, S-6, located approximately 150 feet downstream
from S-4, indicates levels observed in S-4 do not dissipate quickly. The organic compounds and
relative levels detected in the surface water sampling locations in the west drainage are consistent
with the those detected in adjacent groundwater monitoring wells, although at lower concentrations,
and indicate that organic impacts to surface water are entirely due to local groundwater discharge at
this location.

North Drainage

In the north drainage, the detection of target parameters is confined to the bedrock aquifer
medium. The elevated levels of the target parameters detected in the two monitoring wells
accessing the bedrock groundwater in the north drainage indicate the parameters have preferentially
migrated to deeper fracture zones within the bedrock. Downgradient of the northern drainage, the
bedrock aquifer system enters the central watershed of Rocky Branch and is likely significantly
diluted. Groundwater entering the Rocky Branch watershed from the northern drainage may be
exhibiting lateral stratification. Rather than ‘continuing to follow the northern drainage orientation,
groundwater may flow N55°W, parallel to Rocky Branch, within the area between the nested well
palr MW-14 and MW-15, and the Chevrolet Dealershlp, before reaching the apex of the

Dealershlp s potable well suggests non-impact at the dealership's well location.

Southern Saddle

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

8.2  Target Parameter Summary

As discussed previously throughout this report, the analytical results obtained from the third
semiannual assessment monitoring event are similar to the results obtained from the previous six
assessment events (comprised of four quarterly background and two previous semiannual events) .
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The detection of five target parameters, benzene, cis-1,2-DCE, chloroethane
dichlorodifluoromethane and vinyl chloride, was only reported within the west drainage and
southern saddle.

The detection of 1,1,1-TCA and 1,1-DCE was observed in both the west and the north
drainages, although these parameters were observed at significantly higher elevated levels in the
north drainage, particularly at the deep bedrock well MW-2. The detection of 1,1,1-TCA was also
observed along the southern saddle.

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

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

Methylene Chloride was observed in MW-9, located along the southern saddle between the
landfill and the Rocky Mountain Heights subdivision, at concentrations twenty times the EPA
MCL. Although methylene chloride was observed in seven other monitoring wells, the
concentrations (often estimated) were observed at levels less than one/fiftieth the concentration
observed in MW-9.

As a result of three successive assessment sampling events, all the assessment target metal
parameters were observed at levels far below EPA MCL and North Carolina groundwater
standards. Draper Aden Associates recommends herein the withdrawal of the metal target
assessment parameters from routine groundwater monitoring.

83 Closing

Next Assessment Monitoring Event

The eighth assessment monitoring event is tentatively scheduled to be performed in
October, 1997. Based on an evaluation of risk, combined with the steady state conditions
observed in the third semiannual assessment monitoring event and six previous assessment
events, Draper Aden recommends herein the initiation of annual rather than semiannual
monitoring, withdrawal of the metal target assessment parameters, and continued
withdrawal of select non-impacted assessment monitoring wells from routine groundwater
monitoring for NCDEHNR approval. Upon approval, the eighth assessment monitoring event
will be scheduled to be performed in April, 1998.
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Additional Assessment Monitoring Well

As proposed in the Remedial Investigation and Alternatives (RIA) Report for the Watauga
County Landfill, dated January 12, 1996, an additional assessment monitoring well, MW-19, was
installed in the west drainage. This additional assessment monitoring well was installed in
response to trace level detections observed in the Blue Ridge Electric Company’s (BREMCO)
potable well (Potable Well Analysis Summary Table, Appendix IV). These trace level detections
suggest groundwater flow within the west drainage may follow a N55°W lineament set within the
west drainage. The objective of the additional monitoring well was to provide additional
information to evaluate the transport, migration, and fate of the organic parameters, and evaluate
aquifer equilibrium conditions existing within the west drainge. The County obtained an
agreement with BREMCO for the property easement necessary for the installation of the
additional well and installed the well approximately fifty feet north-northwest of BREMCO’s
potable well (well reference no. 5, see Figure 1), along the N55°W lineament set trace.

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

Geologic formations encountered during the drilling of the additional assessment well
generally agree with expected formations as depicted on the geologic map compiled by Bryant and
Reed (1970) and presented on Figure 5 of the Watauga County Landfill Assessment Plan (dated
September 3, 1993), and the revised Vicinity Geology Map provided as Figure 4 in the Watauga
County Landfill Activity Report (dated July 8, 1994). The revised mapping incorporated
information obtained from assessment drilling and site reconnaissance with information obtained
from Bryant and Reed (1970) and the Watauga County Soil Survey (1944).

The initial 55 feet of bedrock encountered during the drilling of the additional assessment
well was the rock assemblage referenced by Bryant and Reed as Lower Precambrian "mixed rocks"
(pm). The "mixed rocks" assemblage is a narrow band, less than one half mile wide, existing
between a low grade layered cataclastic schist and gneiss and a tectonically overlying medium
grade amphibolite and hornblende gneiss. The "mixed rocks" unit, as described by Bryant and
Reed, consists of interlayered and intergrading amphibolite calc-silicate granofels, biotite-
homnblende gneiss, hornblende-epidote-biotite gneiss, biotite-hornblende-plagioclase schist and
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gneiss, epidote-bigtite-plagioclase schist and gneiss, and granitic gneiss ranging from quartz diorite
to quartz monzonite.

At 55 feet in depth, the drilling encountered the Lower Precambrian amphibolite and
hornblende gneiss (pa). These rocks tectonically overly the "mixed rock” assemblage. At this
location in the west drainage, this geologic contact between the "mixed rocks" unit and the
amphibolite and hornblende gneiss coincides with the N55°W lineament set trace. The geologic
contact coinciding with the N55°W lineament set trace represents a core fracture zone within the
bedrock fracture system. Abundant groundwater was observed at this depth and the monitoring
well was completed at 70 feet in depth and screened over the geologic contact.

Monttoring well MW-19 was installed, developed, and equipped with a dedicated stainless
steel and TEFLON electrical submersible pump prior to the seventh assessment monitoring event.
The subsequent sampling of MW-19 resulted in no detected volatile organic compounds.
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gneiss, epidote-biotite-plagioclase schist and gneiss, and granitic gneiss ranging from quartz diorite
to quartz monzonite.

At 55 feet in depth, the drilling encountered the Lower Precambrian amphibolite and
hornblende gneiss (pa). These rocks tectonically overly the "mixed rock" assemblage. At this
location in the west drainage, this geologic contact between the "mixed rocks" unit and the
amphibolite and hornblende gneiss coincides with the N55°W lineament set trace. The geologic
contact coinciding with the N55°W lineament set trace represents a core fracture zone within the
bedrock fracture system. Abundant groundwater was observed at this depth and the monitoring
well was completed at 70 feet in depth and screened over the geologic contact.

Monitoring well MW-19 was installed, developed, and equipped with a dedicated stainless

steel and TEFLON electrical submersible pump prior to the seventh assessment monitoring event.
The subsequent sampling of MW-19 resulted in no detected volatile organic compounds.
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You noted that the last two pages of the report and the analytical data summary tables were
inadvertently omitted from your copy of the referenced report (Preliminary summary analytical

data tables for this event were sent to you on J

Please find enclosed a copy of the omitted pages.

une 3, 1997). We apologize for this omission.

TRADKS J)ese smimiH

NOV 1997
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DALY

STANDARD FIELD PROTOCOL - INITIAL ACTIVITIES

Project Watauga County Landfill Permit #95-02 Date ou-to4]
Sampling Sequence |Ser BeLou ~- Weather/Temperature_55 —(-$ %

Samplers ( GF /pDre s
Static Water Level measurement equipment ynlipmnsl
procedure _@(G&J 1{')\( 1.{“("-"\(\ .(\ﬂ(,\(\\ Laig b b \.-Nl.f"zﬁ'(f‘\ Ql(»[‘m ‘”\()c d (.AJF.‘Q»C' Pad

Well evacuation equipment AedékhA.OyuNigsfmwnP% .
procedure jﬁxg = ekl ~rol Sawply (ﬂ-\— Yewnp . %Smrl%u rouduc{‘\,.‘in%rr-slm();i,,_jaﬁ,o.rw
pJ ¥ ¥ T VEE <

Sample withdrawal equipment dedic.dd QVUM&ﬁ{mwwﬂ
procedure - °

Sample filtration equipment U/A‘
procedure

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

UL vk Avnbec or 0licor é’\(r. . ( HC_L)
mi Plocd i b (Bn6e37)

Internal temperature of shipping containers at outset of sampling
A

Temperature equipment
calibration procedure plone.
. N t i . P
measurement procedure _ygesuns o Sleaderd ondecgbia F&waaicu{qv”ﬂ
) E N

PH equipment
calibration procedure 70 % 00 buffecs

measurement procedure _ yacasused ok <lec N B &d&vw&¢>cluﬁm%énwsdﬁi

Conductivity equipment
calibration procedure

measurement procedure _meanered ok akeode & dew sals A“rb gUfgkg

Conductivity calibration measurements/time

Sampler signatures (date/time)

B
A PO (,Cu\.‘\r S ot

I N S = Jem ] fe TP o - -
HR .,,;Y:~:.L, 1y 7 NP N B

- 0(} ™ Lo“l) T*(’\UJ"H) M\U"\l‘) (AR

; 2 S
a : J i k F 4 >
Wiy ey

sy

£y




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-1 Date - 1-9%  Time 1% Sampler's Initials__ &&= /0O
Condition of well/pad: ‘3360‘&
pH Calibration: _Y and _~]_ Standard solutions Meter Calibrated to pH Y% and 79§,
Reference Point - Top of Well Casing:
Depth To Water = DTW =__ 38,30 (in feet)
Total Depth of well = TD =__76.65" (in feet)
Water column length = Loy =- (TD-DTW) ' N =__3¥.35 (in feet)
Volume of water in well casing = Vo) = Loy * 0463 gal/ft. A7 wett) =___IR.59
66
-
Minimum Purge Volume (gallons) =3 * V_ =_ S50
Measurements collected during purging:
V1 : Purge start time Description of Initial Purge Water:(e.g. silty?)
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
% 1] RN T s W\ S ~ T G ~ 2 sels
14z (LS LT 6. ¢ (LT S ~ 2 Gpen ~ 12
115! ‘L GG 3 VN S ~ ~ SO
{gos \.Q S 36 033 .8 ~ 3 ~ 5

MY :Dialdowntime Reduced Flow Rate Time *~*™ min. for 15 sec/ft. of total well depth.
Total volume of water purged ___ + ¢ q«\s

Description of final purge water (e.g. silty? NAPLs?)

Field pH Adjustments: P
: Totaﬁnd Dish}{ed Metals: pH Acrylonitri}miﬁmemz pH . Field VOMBlank: pH
ml of Preservative # of dro/o/o\ N HCI # of drm\és f N HCI
Sample Collection Time 4-%-971 ¥ S

Misc. Field Observations

Sampler signatures (date/time) L/“\’ C«MD)E G 0 L I L 4




SAMPLE COLLECTION FORM

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

Well#_MW-2 —= G i

CGresad)

Condition of well/pad:

Date t/-%-971

Time _ 1553 Sampler's Initials (/oL

pH Calibration:

Reference Point - Top of Well Casing:

Depth To Water = DTW
Total Depth of well = TD
Water column length = Loy =

M and 71 Standard solutions

(TD-DTW)

Volume of water in well casing = V4, , = Legy * 9~l=63=g§ﬁft
NN

Minimum Purge Volume (gallons) =3—+%—

Measurements collected during purging:

Meter Calibrated to pH Y. and (. 9% .

= 5.5 (in feet)

= 177:50 _ (in feet)
=__ L (in feet)
Nz
= 3

_ 1COU  : purge start time Description of Initial Purge Water:(e.g. silty?)_C\&ec, as 0d«s
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
o2 4.\ L0 MY A% s [~y Qoo |~ Y )
e\ ® R 1A% [-~an] st s “ AT
Ko\ % 13,3 5L |-5o Ao .S u TS
LS .o B v S X, IS ) <
o\ 175\ T = | 8 LS w VO
1139 139 193 -5y | X9 s " (LS

1O Dial down time
Total volume of water purged

Reduced Flow Rate Time _ 499 min. for 15 sec/ft. of total well depth.
+ 116 aels

Description of final purge water (e.g. silty? NAPLs")

Field pH Adjustments:

s

6ta1a d Disp¥{Ved Metals: pH <1
A — 7 A

Acrylonitthment: pH

Field %Aﬁﬁlankz pH

ml of HMO . Preservative # of dro{s% N HCI #of dl@\ﬁf NHCI
Sample Collection Time O
Misc. Field Observations
~ A /)
Sampler signatures (date/time) ( {—o,«}éx_.% %17 VG50




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-3 Date_4-1-T ' Time 1555 Sampler's Initials
Condition of well/pad: —h =
pH Calibration: (j/ and __{_ Standard solutions Meter Calibrated to pH 4> and _0-=%

Reference Point - Top of Well Casing:

Depth To Water = DTW : =_16.3%  (infeet)
Total Depth of well = TD =__39.60 (in feet)
Water column length = Lygy = (TD-DTW) =_ M.  (infeet)
Volume of water in well casing = V., = Lyq, * 0.163 gal/ft. =_3.3%
Minimum Purge Volume (gallons) =3 * V, =_ .2

Measurements collected during purging:
1555 : Purge start time Description of Initial Purge Water:(e.g. silty?)_Qlosdy as qdery

Specific Purge Rate(GPM) Estimated

# Time Temp. (C) pH mV Conductivity or # of bails volume purged
1554 1.3 > 1396 | MY S ~ 2 Gl ~< g
15$ 8 1.8 Gy 2% 0 | 20T s v ~ ¥ el
155 3.5 (oLt e | RO s " ~ M s
1Q7 2.9 G | ass 2065 acs 5 ~ WM\l

— sth:Dialdowntime  Reduced Flow Rate Time _ r* min. for 15 sec/ft. of total well depth.
Total volume of water purged o B BERNN

Description of final purge water (e.g. silty? NAPLs?) _silly, no odex's

Field pH Adjustments:
/@d Diséb{i/ed Metals: pH £<- Acrylonitrile Adjystifent: pH Field VOA plfél-ank: pH
ml of {Awg Preservative # of drops oﬂ/ MCI # of dyops of N HCI
Sample Collection Time Y- g

Misc. Field Observations

N
Sampler signatures (date/time) (+ J«—y"fb 857 Ha




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-7 Date - 1-97  Time_ 1T4% Sampler's Initials_ CGF | oL
Condition of well/pad: oo S
pH Calibration: Y and_~1_Standard solutions Meter Calibrated to pH 4.0 and 7.0Y .
Reference Point - Top of Well Casing:
Depth To Water = DTW =_Y40.50 (in feet)
Total Depth of well = TD =__50.00. (in feet)
Water column length = Lory = -(TD-DTW) .50 (in feet)
Volume of water in well casing = V) = Lq, * 0.163 gal/ft. =_1.94
Minimum Purge Volume (gallons) =3 * V, =_H .o
Measurements collected during purging:
1399 : Purge start time Description of Initial Purge Water:(e.g. sﬂty?) e  irerel dalovs shigdd ol
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged

1709 10 G5 (V2] 700 L. | batd

b 1} Gy S| 792 3

[367] H.% Go.5( an LY ~

kS L O \l | s6D i<

13\ W L.YT 0.y Yy 0

NPk : Dial downtime  Reduced Flow Rate Time NA _min. for 15 sec/ft. of total well depth.
Total volume of water purged 7§ sy

Description of final purge water (e.g. silty? NAPLS?) AR Ao odurs

Field pH Adjustments: —
( Total d Disyived Metals: pH &z Acrylonitrile AdiM pH Field VOA pH BIRpk: pH
ml of / ’f"‘{o > Preservative # of dron{so{ N\X—TSI # of drops o/ N HCl
Sample Collection Time [3e H-8-97

Misc. Field Observations

e B4
Sampler signatures (date/time) [ «"&AMO?J/ A5-%7 (2RSS




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-8 Date _Y-77-97 Time _/ 53! Sampler's Initials. &S (o
Condition of well/pad: G
pH Calibration: 4 and U Standard solutions Meter Calibrated to pH and
Reference Point - Top of Well Casing:
Depth To Water = DTW =_ 1743 (in feet)
Total Depthofwell = = TD 67.00. (in feet)
Water column length = Ly = (TD-DTW) Y9.51___(in feet)
Volume of water in well casing = V .y = Lys, * 0.163 gal/ft. =__ Q.08
Minimum Purge Volume (gallons) =3 * V, =_ a4y
Measurements collected during purging:
R : Purge start time Description of Initial Purge Water:(e.g. silty?) clesc AN adurs
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
157% 151 L S A LS ¢ ~ .5 ~ 3
0 (o, | ~. U -IM T s L < | s
s 155 1Y 5. @ T3 S ~ 10
o M 1. 06 -1 3 SO _e§ \y
11 SS A RS O AT xS RES
o T

:Dial down time  Reduced Flow Rate Time ___ |7 min. for 15 sec/f. of total well depth.
Total volume of water purged £ els

Description of final purge water (e.g. silty? NAPLs?) ecr LY QI Wy

Field pH Adjustments: ) R P
Tota,l)and DisMlved Metals: pH &2 Acrylonitrilé&diue{nent: pH Field VOMnk: pH
ml of 52 Preservative # of drops gf\ N HCI # of dronéf\ N HCI
Sample Collection Time 5% YH-%-%71

Misc. Field Observations

“d FA)
Sampler signatures (date/time) (“F Q'VKD?«) ST vy




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-9 Date_1"1"77  Time 072D Sampler's Initials ™[ o
Condition of well/pad: %wu\ , dees) €oLd Cow L) e seme <\ecnr ny Sz

pH Calibration: _~ and — _ Standard solutions Meter Calibrated to pH H+“® and 7.9%.

Reference Point - Top of Well Casing: i:{t‘:i\w

Depth To Water = DTW ”"E?Ti“}s = G447 _ (in feet)
Total Depth of well = TD {Q-——;t; = 86.40  (in feet)
Water column length = Leay =-(TD-DTW) M1S8s  =__2%. 13 (infeet)
Volume of water in well casing = V., = Lyq, * 0.163 gal/ft. %ﬁg}% =_3.9Q
Minimum Purge Volume (gallons) =3 * V, : = W.lo

Measurements collected during purging:

044% __ : Purge start time Description of Initial Purge Water:(e.g. silty?) cheer, unid. CeaBorti & S #%
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged

&t o ©63 I | 588 o5 | ~ VSl | ~ 2 o\

0152 13 (.9 |z23| 53% 5 @

0156 | /3.9 G2 |R27.6| 57 ! O

o45% /4] .27 7.6 579 v K

100 (3.4 C X K74 5195 vs”

loor.  :Dial downtime  Reduced Flow Rate Time _ 22~ min. for 15 sec/ft. of total well depth.
Total volume of water purged __ = V% .a\s

Description of final purge water (e.g. silty?JNAPLs?) N  ne 00 o¥

Field pH Adjustments: . A
/Tgtm Diss\oléed Metals: pH <% Acrylonit\r}ie Ad@tment: pH Field VOA lank: pH
" i

miof K™%3 Ppreservative 4 ofdfossof  NHCI # ofdm@\ N HCI
Sample Collection Time ]

Misc. Field Observations

£

Sampler signatures (date/time) (F &»Qp?  M-tT (sos”

s )




I I B BN O B Y D BN B BN D D B D B U B e

SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-10 Date_-7-37 Time _|*..2]  Sampler's Initials 7“‘@&

Condition of well/pad: Cimrl y COVNE O\ OTCa _ AO o deascl ad. qz EZSMC Lelogi o

pH Calibration: and Standard solutions Meter Calibrated to pH and
Reference Point - Top of Well Casing:
Depth To Water = DTW =_ /.67 __ (infeet)
Total Depth of well = TD =__70.03. (in feet)
Water column length = Lya) =- (TD-DTW) =_02-26 _(infeet)
Volume of water in well casing = V., = L 4, * 0.163 gal/ft. =_/0./6
Minimum Purge Volume (gallons) =3 * V,_ ‘ =__Z20, if"f')
Measurements collected during purging:
N : Purge start time Description of Initial Purge Water:(e.g. silty?)_c\esc |, w0 odw
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
NS (169 N M o W s U P W N W VO ~ | P ~ > \slg
19T 1S g O T D AN \Q
IN T 5.\ TN j-ue N ) KA
NS 51 TR -0 1S L QO
: Dial down time ~ Reduced Flow Rate Time _____min. for 15 sec/ft. of total well depth.
Total volume of water purged £ 30 sals

Description of final purge water (e.g. silty? NAPLS?) Ao, a0 gldoers

Field pH Adjustments:
T@ and Dissbéed Metals: pH — Acrylonitrite~Adjusgthent: pH Field V(Mnk: pH
' N ) d/\
ml of “"“3 Preservative # of drons/({ N HCI # of drops o N HCI
Sample Collection Time 1345 H-%-971

Misc. Field Observations

14
Sampler signatures (date/time) ( V *CA,K% 551 33y




SAMPLE COLLECTION FORM

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

Well # _MW-11 ' Date _ Y~"1- T Time _ 13N Sampler's Initials_ (&= {ocd
Condition of well/pad: %QSD d

pH Calibration: | and _ Standard solutions Meter Calibrated to pH 4-® and 78S

Reference Point - Top of Well Casing: B
Depth To Water = DTW =_ V2% (in et
Total Depth of well = TD =__ 2580 (infeet)

Water column length = Ly = (TD-DTW) =__ 1352 6r1 feet)
Volume of water in well casing = Veay = Loy ¥ 0.163 gal/ft.

=__ Q.20
Minimum Purge Volume (gallons) =3 * V_ = 0.0 \

: N
Measurements collected during purging: '
1632 : Purge start time Description of Initial Purge Water:(e.g. silty?) NS L 1o 3D
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
(R 1ia\ Glo w3 38 2§ ~ \ @’ ~ T oaly
(&Y . A Fa 120 5 . ~ 4
a9 PN .06 3.0 V2% S a ~ &
oM ! G.13 EXA Vel S ~ X

N Dial downtime  Reduced Flow Rate Time % min. for 15 sec/ft. of total well depth.
Total volume of water purged ___ + o s\s

Description of final purge water (e.g. silty? NAPLs?) __e\eer . a0 gdacs

F ie'ld/pﬁl Adjustments: P ‘ P
{ Totalynd Dis%ed Metals: pH &30 AcrylonitrileAdigstm&é pH Field VOA Blank: pH
~—_ - —1
ml of H&Rx Preservative # of drons/ “HCl # of droé 0\ N HCI
Sample Collection Time Y-¢-97 09
Misc. Field Observations
Sampler signatures (date/time) % o ST IS




Project: _Watauga County Landfill Permit No. 95-02

SAMPLE COLLECTION FORM

Well #_MW-12 Date 1= Time G\ Sampler's Initials_ G/ OLL
Condition of well/pad: %@as
pH Calibration: _ 4 and _ 1 Standard solutions Meter Calibrated to pH 499 and 795"

Reference Point - Top of Well Casing:

Depth To Water =
Total Depth of well =
Water column length =

DTW
TD
Ly, = (TD-DTW)

Volume of water in well casing = Vegal) = Ly * 0.163 gal/ft.

Minimum Purge Volume (gallons) =3 * V,

Measurements collected during purging:
Description of Initial Purge Water:(e.g. silty?)_C\ewr , A0 Q0w f

1R . Purge start time

7.49% (in feet)

=_ 7275 (in feet)

=__ (3.7

(inr feet)
= 10.73%

0.5

Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
e\ 2.9 o551 12,0 AA3 > ~ 2 bem ~ 2 sshs
16 2% 2.5 (. NG S| RIS " 0
1 1% 3.5 G.3% AV | AL S - 20
o3y 1.0 .M 0.5 | ANE S - 59

p : Dial down time

Total volume of water purged
Description of final purge water (e.g. silty? NAPLs?)

3Q q}\)

Reduced Flow Rate Time _~¥

min. for 15 sec/ft. of total well depth.

desr, wo wdey

Field pH Adjustments: .
/ Totahand Dissdfved Metals: pH “Z|  Acrylonitrite Adiustpréie. oH Field VOARiSlank: _pH
R
mlof 403 Preservative # of drops-¢f Cl # of dro@k N HCI
Sample Collection Time ___ 4-%<%77 loys

Misc. Field Observations

Sampler signatures (date/time)

— ral
C e Mary €5 gie




SAMPLE COLLECTION FORM

Project: Watauga County Landfill Permit No. 95-02

Well # _MW-15 Date_4-3-17  Time [HOS Sampler's Initials CQTF‘[ oL\
Condition of welljpad: s
pH Calibration: __ 9 and _ "1 Standard solutions Meter Calibrated to pH Y+ and _7.95~

Reference Point - Top of Well Casing:

Depth To Water = DTW =__W.9\ _ (infeet)
Total Depth of well = D = 178.00 _ (in feet)
Water column length = L.s) =- (TD-DTW) =_1%G.9Y _ (in feet)
Volume of water in well casing = V ) = Leqy * 0.163 gal/ft. =_ 271.07
Minimum Purge Volume (gallons) =3 * V, =__ ¥\.33

Measurements collected during purging: .
[41S : Purge start time Description of Initial Purge Water:(e.g. silty?)_C \eer N0 QxS

Specific Purge Rate(GPM) Estimated

# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
1Yl 9! .37 WG| N2 S S icd ~ 2 scls
1N W 5.5 0 I T ML ] " 29
14 3o .o 1.51 |-vus | 148 WS re Jd0
146 P .50 1ag.g] 145 s - O
IS 1% 1.9 |- IN% s S " SO

_ 1466 :Dialdowntime Reduced Flow Rate Time _45 _min. for 15 sec/ft. of total well depth.
Total volume of water purged __+ ¥l cals

Description of final purge water (e.g. silty?JNAPLs?) e s NS &I §

Field pH Adjustments: )
@nd DiMed Metals: pH (7 Acrvlorhﬂe iéiustment: pH Field VOMlank: pH
mlof XN preservative # oﬁ ) s\of N HCI # of dr6ps of N HCI
Sample Collection Time 15 4o

Misc. Field Observations

e

Sampler signatures (date/time) & 'OA}LQ»a Y-%-60 w59




SAMPLE COLLECTION FORM

Project: _Watauga County Landfill Permit No. 95-02

Well # _MW-17 Date _Y-1-1 Time _ 1524 Sampler's Initials CQ‘C{ oL
Condition of well/pad: C‘:\)Q)bd
pH Calibration: L{ and __"{ Standard solutions Meter Calibrated to pH & and %95,
Reference Point - Top of Well Casing:
Depth To Water = DTW = [T-1T _ (in feet)
Total Depth of well = TD = 94.54  (in feet)
Water column length = Lyw) = .(TD-DTW) = 7. 377 (in feet)
Volume of water in well casing = V) = Ly, * 0.163 gal/ft. = 12 S
Minimum Purge Volume (gallons) =3 * V, = 37.¥73
Measurements collected during purging: )
130 : Purge start time Description of Initial Purge Water:(e.g. silty?) Aer 10 sdoes
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
1533 3.3 S |2y ] 39% o5 ~ 7 Ge ~ 3 qabs
\S 3% 3.y (0.0 ¥ | 3NQ L . ~ 1
1543 1.9 ¢S jwoN 303 S - ~ 1%
SNy 4. Y N 0. A9 4§ " ~ 3z
1551 4.5 iy 36| ALY Lo B A~ 3

A :Dial downtime Reduced Flow Rate Time tAY min. for 15 sec/ft. of total well depth.
Total volume of water purged T 2 ecls

Description of final purge water (e.g. silty? I\fAPLs?) MC o adurs

Field pH Adjustments: _ )
mnd Dﬁs@'fved Metals: pH Acrylonitrile Adjustmept: pH Field V&&p}l’éank: pH
N— <
ml of Preservative # of drops of /ECI # of droé\of N HCI
Sample Collection Time H-9-97 g

Misc. Field Observations q?\sc\:zé an S -5 \ 'K ceconaes o ae \:&wab &Lnﬂ\?ng

Qe /)
Sampler signatures (date/time) ( ,,LG,J@Z{ Y597 fo

Qng()oQ/\W“‘ P von Vtkle Y Voas\Ce OSved cne C}V TE 30U e
{\g{J\\.L C Menl
sy ke OB N



SAMPLE COLLECTION FORM

Project: \A‘A’FA\:GA Cm L_Augba:u,L_

Well # _MW=19 Date #-5-91  Time Q%52  Sampler's Initials C&~ [ d<c

Condition of well/pad: b {l rg 30963 , 57° Qu\mcmﬁs Yl 'S‘v*"-’“"\’--( '

pH Calibration: _ 9 and _T_ Standard solutions Meter Calibrated to pHY.09_and 7.0%"
Reference Point - Top of Well Casing: —
Depth To Water = DTW ler>IAC = 4. 35 (in feet)
Total Depth of well = TD =_ 6. O (in feet)
Water column length = Lysy = (TD-DTW) =_GY75  (infeet)
Volume of water in well casing = V) = L, * 0.163 gal/ft. =_ 19,55
Minimum Purge Volume (gallons) =3 * V, =___ 32
%’ stcd T weell vlumes ,\5‘3(
Measurements collected during purging: ) 3%
Qa3 : Purge start time Description of Initial Purge Water:(e.g. silty?)_s\: shily st by, 49 9dces
Specific Purge Rate(GPM) Estimated
# Time Temp. (C) pH mV | Conductivity or # of bails volume purged
Sii& Wz 132 |- T w5 7 ~ T sals
Y (.G 190 |-219.9 T9 .5 . ~ 26 qals
OaHz \10‘ ‘—'\-:')’5 ’LS.( “7\1 M)’ " ~ 3B ﬂQI)’
®iYy¥ 3 .09 [-13.4 S5 o/ v ~ YO
oas ¥ .3 I O e ¢ 7S S * ~ 50

Oasy : Dial down time ~ Reduced Flow Rate Time /S _min. for 15 sec/ft. of total well depth.
Total volume of water purged __+ 50O aQ a5

Description of final purge water (e.g. sﬂty‘? NAPLs?)

Field pH Adjustments: P o
___[Totaland Dis%({ved Metals: _pH Acrylonitr\lkAdy{nnemz pH Field VONH/Bfnk: pH
N LY
m] of Preservative # of drog%f\ N HCI # ofd}@o}\ N HCJ
Sample Collection Time (009

Misc. Field Observations _yee) o‘!m, sockel Y vemove el caver . wa ey o Vack e
Lol ;we\( i QUJJ pod Ul

L\(; &(J@() Y-57 lazo

Sampler signatures (date/time)

Specs TOC — " Frow top
> ,
O( n\L\«\L\\Sk(
ToPol Watahe 4 (}"““
*LT of Com ouh

N



STANDARD FIELD PROTOCOL - FINAL ACTIVITIES

Project:Watauga County Landfill Permit #95-02 Date: HU~10 G 1

Internal temperature of sh%€ping containers at completion of sampling:
h\,C)

Sample destination_Coramuciam /Cfr?Gr

Method of transportation Fed Ex

Sampler signatures (date/time)

&;\QJ\'-.“_N“\;\. \,Duv\..(,(]_b—b\. L‘\ G -G ~
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APPENDIX C

Previous Landfill Groundwater Organic Analysis
Summary Table
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APPENDIX D

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* and February 21. 1996**

Roten residence (3)

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

Hollar and Green Produce (6)

March 5. 1993*

Vannoy residence (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 (18) March 18, 1993*. October 9. 1996**

Hodges residence (19) March 18, 1993*

Findt residence (21) March 18. 1993*

Rusher residence (22) March 23, 1993**

Younce residence (25) May 11, 1993**

Medlin residence (27) June 23, 1993**

Rector residence (28)

June 23, 1993**

Robinson residence (29)

June 23. 1993**

Cook residence (31)

August 3, 1993*~

Animal Controi Office (32)

August 3, 1993**

Brook Hollow Trailer Park (37)

October 11, 1993**

Green residence (34)

October 20, 1993**

Shared well #3 (35)

October 20, 1993**

BREMCO residence (36)

September 21, 1993**

Isaacs residence (39)

November 16. 1994**

Norris residence (41)

January 12. 1995**

TABLE 5A AND 5B NOTES:

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

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

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

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

ND denotes no compounds detected for entire analytical scan
NDT denotes compound detected in trip blank at same concentration as well sample

NS denotes not sampled on that date

NA denotes compound not analyzed on that date

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

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

c:\qpro\wtauga3d.xls/rc
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APPENDIX E

Laboratory Analytical Data Reports
And Associated Data Validation Forms (on CD-ROM)
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