
DATE: December 20, 2000

TO: Greg Powell, U.S. EPA Work Assignment Manager

FROM: Ken Woodruff, REAC Task Leader

THROUGH: Steven A. Clapp, REAC Program Manager

SUBJECT: Trip Report, Mills Gap Road, W.A.# 0-0141

PURPOSE

The purpose of this work assignment was to provide technical assistance to the U.S. Environmental
Protection Agency/Environmental Response Team Center (U.S. EPA/ERTC) in investigating  groundwater
contamination thought to originate from the Mills Gap Road Site. The work was carried out by staff of  the
Response Engineering and Analytical Contract (REAC) under Work Assignment # 0-0141.  This report
summarizes the results of surface geophysical investigations and water sampling completed during the week
of August 14, 2000 and trenching operations completed on September 12, 2000.

SITE BACKGROUND

The Mills Gap Road Site is located south of Asheville, North Carolina, near the town of Skyland.  A large
one-story building, formerly used for electroplating operations, occupies a portion of the 57 acre site.  Records
indicate that solvents used at the plant include trichloroethylene (TCE), acetone, and ethylene acetate (Tetra
Tech EM Inc., 2000).  The plant operated from approximately 1964 to 1986 and was listed in CERCLIS in
1991 based on investigations by U.S. EPA Region IV. Further work by the North Carolina Department of
Environment and Natural Resources (NCDENR) identified 2 springs and one private well, located
topographically downgradient from the site, that were variously contaminated with TCE, petroleum
hydrocarbons, and other chlorinated solvents.  The Superfund Technical Assessment and Response Team
(START) contractor for U.S. EPA Region IV conducted soil sampling at the site in November 1999 and
found  varying concentrations of volatile organic  and extractable organic  compounds at some locations.  The
site is presently unused.  

Dabbagh and McDaniel (1981) indicate that the site is located on the east side of a northeast-southwest
trending antiform and is underlain by a micaceous schist of Precambrian age.  Only the weathering product
of the schist, a reddish-brown saprolite, is exposed at the site.  The total depth of weathering beneath the site
is unknown.  



SITE VISIT - AUGUST 14 TO 17, 2000

Geophysical Survey Methods

Surface geophysical surveys were used to locate any potential buried contamination sources such as
tanks, drums, product supply lines, or drain fields.  Surveys were conducted in the following areas:

 • the unpaved portion of the north side (front) of the site building  
           • the south side (rear) of the facility where much of the treatment equipment had been

located 
           • along the road near the rear of the site where debris and scrap metal had been

dumped
           • in the woods on the adjacent property, southeast of the site, upgradient from the

springs 

The geophysical grids established at the site are indicated on Figure 1.  The northernmost grid was
referenced to an instrument base station located at (0N, 0W), an arbitrarily defined point located in
the front parking lot of the site building.  The remaining surveys were referenced to separate arbitrary
starting points but all surveys used the same site instrument base station. Steep terrain, heavy brush,
and numerous sources of geophysical background noise prevented the use of a conventional
rectangular grid on the south side of the building similar to that used on the north side.

A Geonics EM-31TM terrain conductivity meter and a Gem Systems GSM-19T M magnetometer were
used to collect  readings every 5 feet along the survey lines.  On the north side of the building, survey
lines were spaced 20 feet apart along lines -60W to -240W and 10 feet apart for the remaining
portion of the survey.  Line spacing was 10 feet in the rear of the building and varied between
approximately 10 and 20 feet along the site back road (lines L1 through L4).  The two lines of the
offsite survey in the adjacent woods (offsite lines LI and L2) were spaced 20 feet apart. Because
of the large amount of metallic objects and other sources of interference, no magnetic  surveys were
conducted directly in the rear of the building. To compensate for natural changes in the earth’s
magnetic  field during processing of the magnetic data, base station readings were taken with the
magnetometer before and after each magnetic survey.        

Geophysical Survey Results

Terrain conductivity results are indicated on Figures 2 (quadrature phase) and 3 (in-phase);  magnetic
survey results are shown on Figures 4 (total magnetic field) and 5 (vertical magnetic gradient). 
None of the surveys suggested the presence of buried drums or tanks. The linear sequence of
circular anomalies apparent on the northernmost conductivity surveys extending across lines -100W
to -200W is probably due to a buried water line. The linear features close to the building extending
across lines -340W to -450W are likewise believed to be due to water lines (Figures 2 and 3).  Water
hydrants are located on this trend.  High conductivity values at the ends of many of the lines for the
northernmost survey result are likely due to the site building or the chain-metal fence around the
perimeter of the site.

Interference from the building and abundant metallic  debris hinder definition of  metallic targets that
might be buried on the south side of the building. Most of the area is also covered with a concrete
pad that apparently contains steel reinforcing bars. Both conductivity and magnetic data from the two



approximately parallel lines along the site back road reflect only the presence of metallic surface
debris located near the top of the hill at the junction of onsite lines L1-L3 and L2-L4.  The offsite
conductivity survey on the adjacent property showed only small changes in conductivity due to natural
variations in earth properties.  Note the expanded conductivity scales necessary to indicate the
existence of these small variations (Figures 2 and 3). 

Spring Sampling

Two springs located on the adjacent property, east of the site (Figure 1), were sampled for  volatile
organic compounds (VOCs), base neutral and acid extractables (BNAs), pesticides and
polychlorinated biphenols (PCBs), target analyte list (TAL) metals, background fluouresence, oil
fingerprint analysis, and total petroleum hydrocarbons.  For purposes of this report the springs are
designated “Upper” (southernmost) and “Lower” (northernmost).

Results of the spring water analyses (detected compounds only) are summarized in Table 1.  The
complete analytical report is provided in Appendix A.  Approximately 11,000 micrograms/liter (:g/L)
of TCE was detected in the Lower Spring but only 23 :g/L of TCE was found in the Upper Spring.
Cis-1,2, dichloroethene was present in both the  Upper Spring and Lower Spring at concentrations
of 330 :g/L  and 400 :g/L, respectively. Small amounts of benzene and p&m xylene were detected
in the Lower Spring.  The Upper Spring water contained low concentrations of 1,1 dichloroethane,
toluene, o-xylene, and ethylbenzene. 

No BNAs were detected in the Upper Spring but 72 :g/L of 2-methylnapthalene and 17 :g/L of
napthlene  were found in the water from the Lower Spring.  The laboratory also noted the presence
of numerous non-target compounds, including hydrocarbons, in the Lower Spring water.  No
pesticides or PCBs were found in water from either spring. 

Total petroleum hydrocarbons found in the Upper Spring water was 200,000 :g/L and matched the
fingerprint pattern for No. 2 fuel oil. The Lower Spring water contained 16,000 :g/L of total
petroleum hydrocarbons but the fingerprint analyses did not match any of the standard patterns.   The
water from both springs had some natural fluourescence. However, further testing by spiking  the
samples with fluourescein dye, indicated that the natural background fluourescence would not
interfere with a dye tracer test.

Sump Sampling

A large rectangular below grade sump, nearly filled with water, is located in the southwest corner
of the building and apparently was used in the plant waste treatment process.  Water in the  sump
was sampled for VOCs, BNAs, pesticides, PCBS, TAL metals, and cyanide.  No organic compounds
were detected in the sump.  The only metals present were those that would be naturally present in
local soils. Laboratory results are provided in Appendix A.  

SITE VISIT - SEPTEMBER 12, 2000

     Trenching Operations

During the site visit of September 12, 2000, the U.S. EPA Region IV mobilized START personnel
to excavate exploratory  trenches at locations based on previous field observations and the results



of the geophysical surveys.  Trenching operations were witnessed by REAC staff. Locations of the
trenches are indicated on Figure 1.  Trenches generally were 15 to 20 feet long, 3 feet wide,  and
located  in areas of disturbed soils, where spills may have occurred, or over geophysical anomalies.
All trenches but Trench 8  (Figure 1) were approximately 8-12 feet deep.  Trench 8 was excavated
18 feet deep in order to expose as much vertical soil profile as possible.  All excavations were dry
and, except possibly in  Trench 1,  no obvious sources of contamination were found.   A black-stained
layer, approximately 8 inches below the ground surface was observed in Trench 1 and an odor similar
to fuel oil was detected during the excavation.  The outlines of the stained layer suggested it was
associated with a buried road surface rather than an accidental fuel spill.  A 1-inch diameter steel
water line was also uncovered in Trench 1, trending approximately east-west.  

Soil samples from the stained layer in Trench 1 and from the bottom of Trench 8 were collected for
analysis of VOCs, BNAs and total petroleum hydrocarbons.  The results are summarized  in Table
1 and the validated laboratory report is provided in Appendix A.  No VOCs were detected in the soil
sample from Trench 1. However the sample from Trench 8 contained 35 micrograms/kilogram
(:g/kg) of TCE and small amounts (5:g/kg or less) of 1,2,4 trimethylbenzene, sec-butylbenzene, p-
isopyltoluene, n-butylbenzene, and napthelene. BNAs detected in Trench 1 included napthlene, 2-
methylnapthlene, and bis(2-ethylhexyl)phthalate  all at concentrations below method detection limits.
The only BNA found in the Trench 8 sample was bis(2-ethylhexyl)phthalate at a concentration of 900
:g/kg. 

FUTURE ACTIVITIES

No major sources of contamination were found outside the building during either site visit.  Therefore, future
work at the site will concentrate on locating possible sources directly beneath the building floor.  Test holes
will be  drilled through the concrete floor of the building and the underlying soil into the top of competent rock.
The holes will be screened for organic  vapors using portable field instruments.  Detection of organic vapors
may justify further air or rock sampling for more detailed laboratory analyses of VOCs.   
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APPENDIX A
ANALYTICAL RESULTS - AUGUST 2000

MILLS GAP ROAD SITE
SKYLAND, NORTH CAROLINA

DECEMBER 2000



TABLE 1
SUMMARY OF LABORATORY ANALYSES

MILLS GAP ROAD SITE
SKYLAND, NORTH CAROLINA

DECEMBER 2000

SOIL(2)WATER (1)

Trench 8Trench 1SumpLower SpringUpper Spring
VOCs

9.5 JB47 B8.0 U800 U17 JAcetone
1.2 U1.1 U1.0 U100 U5.11,1 Dichloroethane
4.8 U5.54.0 U400 U20 U2-Butanone
1.2 U1.1 U1.0 U400330cis-1,2-Dichloroethene
1.2 U1.1 U1.0 U120 B5.0 UChloroform

354.91.0 U460231,1,1-Trichloroethane
1.2 U1.1 U1.0 U1109.9Benzene

354.91111,00023Trichloroethene
1.2 U4.91.0 U100 U8.9Toluene
1.2 U3.41.0 U100 U5.1Ethylbenzene
1.2 U5.51.0 U1405.0 Up&m xylene
1.24.81.0 U100 U11o-xylene

1.2 U1.91.0 U100 U5.0 Un-propylbenzene
1.79.91.0 U100 U5.0 U1,3,5-Trimethylbenzene
4.3221.0 U100 U5.0 U1,2,4-Trimethylbenzene
2.12.81.0 U100 U5.0 Usec-Butylbenzene
1.63.51.0 U100 U5.0 Up-Isopropyltoluene
3.4331.0 U100 U5.0 UNaphthalene

BNAs
370 U350 U11 U3.9 J11 UBenzyl alcohol
370 U40 J10 U1711 UNapthalene
370 U150 J11 U7211 U2-Methylnapthlene
370 U350 U11 U1.9 J11 UDibenzofuran
370 U350 U11 U4.2 J11 UPhenanthrene
900120 J11 U1.1 J11 UBis(2-Ethylhexyl)phthalate

(1) Results in micrograms/liter
(2) Results in micrograms/kilogram dry weight
U = non-detect, number is minimum detection limit
J = detected below minimum detection limit
B = compound found in laboratory blank
Bold print = detected compounds


























































































































































