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INTRODUCTION

A water quality survey was conducted in Hot Spring County near the town of
Gifford, Arkansas. The survey was conducted in response to complaints by area
residents, who were concerned about the potential impacts to water quality by
Willamette Industries. Willamette manufactures MDF hardboard, 2 medium density
fiberboard made with wood fibers and resins. Presently Willamette discharges
noncontact cooling water under permit conditions established by the Department, and
also has both an Air Permit and a Storm Water Discharge Permit.

A reconnaissance was conducted on July 22, 1996, in order to identify possible
surface and subsurface sampling sites. The surface water sampling stations were
chosen to evaluate water quality upstream and downstream from Willamette
Industries and Spurlock Adhesives. The creeks chosen for purposes of sampling and
analyses included Big Creek, Rayburn, and Francois and their upper tributaries.
Ground water sampling sites were chosen based on two criteria; first, to establish
background (upgradient from Willamette) and downgradient water quality conditions
and, second, to evaluate water quality from wells at locations where residents had
experienced various illnesses.

Sampling was conducted predominantly on July 23, 1996, although two additional
ground water samples were collected on July 29, 1996. A 2-liter plastic container
was used for collection of nutrients and general water chemistry including chlorides
and sulfates. Volatile organics were collected in OVA glass vials with teflon septum
tops; semivolatiles were collected in 1-liter glass containers; and metals were
collected in pre-cleaned plastic bottles preserved with concentrated nitric acid.
Ground water samples were also analyzed for fecal coliform within 6 hours of the
sampling event. Eight surface water samples and eight ground water samples were
collected for a total of 16 water samples. Figure 1 denotes the locations for all
surface water sampling sites and Figure 2 contains the ground water sampling
locations.

GENERAL WATER QUALITY

A list of general water quality parameters are provided in Tables 1 and 2. Table
1 lists the minimum, maximum and average concentrations for selected parameters
from samples taken from stream samples north of Gifford and in the vicinity of
Willamette Industries and Spurlock Adhesives. Table 2 presents the same set of
statistical analyses for the ground water samples taken for the investigation.
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The overall quality of both the surface and ground water in the area is very good.
Surface water quality tended to fit the data noted for this ecoregion. One exception
was the elevated ammonia concentration of 1.5 mg/L. This sample was taken
downstream from the permitted discharge at Spurlock Adhesives, which contains
various ammonia concentrations from onsite process water. Dissolved oxygen was
also included in the field analysis of surface water and was generally above 6.0
mg/L., except in three locations: FRCO2, BCT01, and BCT02. BCTO1 and 02 were
above and below Willamette in a location where beavers had dammed the flow
creating a shallow bog, which reflect the greater oxygen demand.

Ground water was of very good quality, except for one well (MALOS), which had
an iron content of 52.6 mg/L and five wells (MALO1, 03, 05, 09, and 10) which had
detections of fecal coliform. The iron concentration in MALO5 was exceptionally
high and is believed to be the from the holding tank or other metal sources. While
there is no health standard for iron, a secondary drinking water standard of 0.3
mg/L is recommended because of staining and other household problems due to
excessive amounts. Fecal coliform is commonly detected in wells that are in close
proximity to septic systems. The maximum contaminant level (MCL) for fecal
coliform in public water systems is O colonies/100 ml. Although private wells are
not regulated under the Safe Drinking Water Act, users are normally advised to boil
their water when fecal coliform is present.

The average concentration of 46 mg/L total dissolved solids for the ground water
samples (Table 2) indicates a very soft water which is low in dissolved solids. One
interesting fact is that the average concentration for most of the inorganic parameters
in the ground water was in close comparison to the surface water quality. The
metals were slightly lower, which may reflect the retardation of the metals in the
vadose zone by oxidation, ion exchange or other means. Zinc was considerably
higher in the ground water samples, which is most likely a result of the plumbing,

Organic Chemistry

Semivolatile and volatile organics were detected in both surface and
subsurface samples, although additional data suggest that most of these
detections were the result of contamination in the sampling and/or analyses
phase and, as such, was not in the water at the time of sampling. All organic
parameters which were above detection limit do not have either established
MCLs or MCL goal concentrations, except for pentachloroghenol, which has
an mcl of 0.001 mg/L, and benzo(a)pyrene, which has a MCL of 0.002 mg/L.
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Table 3 lists the drinking water standards and health advisories for the
organic chemicals detected in the samples. The parameters identified with an
asterisk (*) were found in most all of the samples, both stream and ground
water, and in the trip blanks and reagent blanks. These chemicals are known
generally as “plasticisers” and found in numerous products including cleaners,
disinfectants and plastics. These chemicals are frequently found in well water
samples as a result of plastic (pvc) plumbing. Because they were found in the
blanks, and have been found in many other samples within the last few weeks,
they are believed to be the direct result of laboratory contamination, most
likely from cleaning products used by the janitors.

Acetone and methylene chloride are common laboratory contaminants, which
are found by many laboratories in a high percentage of samples. These
chemicals are used primarily as a rinsate and solvent, respectively; are highly
volatile and slightly to highly soluble; and, are used in large quantities by the -
laboratory. Most water open to the laboratory environment will commonly
show variable concentrations of both chemicals. Acetone was also detected
in the trip blank at 12.8 ug/L. '

Pentachlorophenol has been used for many years as a wood-treatment
chemical. Pentachlorophenol is a common contaminant detected in both soils
and ground water at various wood-treatment facilities, Low concentrations
in water are possible wherever water comes in contact with penta-treated
lumber, including lumber used for railroad ties. Only two samples (FRCO1
and BCTO01) had detectable concentrations of pentachlorophenol, and both
were surface water sites upstream from Willamette. Site BCTO1 was
immediately adjacent to a railroad, which may account for the positive
detection. Both samples were below the MCL for Pentachlorophenol.

Acetophenone is used in several products including perfume, solvents and
food flavorings. Tiere is no MCL for this chemical and it was detected in
only two stream samples, one above and below Willamette.

Phenanthrene, Anthracene, Fluoranthene, Benzo(a)Anthracene, Chrysene,
Naphthalene, Benzo(b)Fluoranthene, Benzo(k)Fluoranthene, Dibenzo(a-
j)acridine, Indeno(1-2-3-cd)pyrene, Benzo(g-h-i)perylene, 3-
Methylcholanthrene and Benzo(a)pyrene are all polyaromatic hydrocarbons
(PAH) which are components of asphalt, tar, and combustipn products.
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These compounds are found in tar roofing materials, tires, fireplace ashes,
cigarettes, creosote-treated lumber, diesel and other common sources. Three or
more of these contaminants were found in five wells: MAL02, MAL03, MAL(O4,
MALO9 and MALI10. Concentrations were generally less than 0.1 ug/L.
Benzo(a)pyrene was found in MALO9 and MAL10 at concentrations ranging from
0.16 to 0.20 n.g/L, which is below the mcl of 2.0 ng/L.

Trichlorofluoromethane was found in MALO2 at a concentration of 2.97 ug/L with
a detection limit of 2.0 ug/L. Trichlorofluoromethane is a freon and the source was
most likely a spray can or any other source of freon. 2-4-6 Trichlorophenol was
found in MALOS at a concentration of 0.196 ug/L. with a detection limit of 0.0074
ug/L. The source for this contaminant was most likely a pesticide as it is used
commonly as a herbicide, fungicide or defoliant.

DISCUSSION OF RESULTS

A total of 25 volatile and semivolatile organic compounds were found in both the
stream and ground water samples. This sampling event was one of the first
sampling events performed by the laboratory on a recently purchased “ion trap”
mass spectrophotometer. With this instrument, the laboratory is able to detect
organic chemicals at concentrations lower than obtained with previously used
instrumentation. Because the laboratory is able to detect chemicals in the parts per
trillion range, contamination during the sampling, handling and analyses phases can
result in detectable values, which would otherwise be reported as nondetect.

Contamination of the samples can occur along several steps of the investigation. At
the trace levels detected in the samples, contamination of the bottles previous to use
is a possibility. At every point in the sampling and analyses phase where the bottle
is open to the atmosphere, an opportunity for contamination exists. Conversely,
chemicals can be lost during the extraction and capture phases prior to the analyses
of the organic chemical. As an exampie, a duplicate was taken for QA/QC purposes
at MALO9. Bis(2-ethylhexyl)phthalate, Dimethylbenzo(a)anthracene and phenol
were found in the original at concentrations of 3.3740 ng/L 0.14894 pg/L, and
0.1245 respectively; however, they were not found in the duplicate sample.
Conversely, fluoranthene and 3-3'-Dichlorobenzidine were found in the duplicate at
0.00305 rg/L and 0.02468 p.g/L, tespectively; however, they were not found in the
original. Chemicals detected in the original, but not detected in the dupllcate are
not reportable because of the lack of verification.
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These discrepancies bring into question the results of the well water analyses, and
suggest that contamination may have occurred during the sampling and analyses
phases. Although there are many sources for PAHs in the environment, there was
no apparent primary source in the area to account for the high percentage of wells
(63%) with PAH detections. A resampling of the wells should be conducted to
verify the results of the semivolatile analyses.

SUMMARY

In general, both the surface and subsurface water quality is very good in the area
surrounding Gifford, Arkansas. The surface water below Willamette has been
dammed by beavers and, as such, has resulted in a bog with correspondingly low
dissolved oxygen. Concentrations of general water quality parameters were in
agreement with historical water quality data for this ecoregion area.

Ground water in the area is soft and very low in total dissolved solids, which ranged
from 24 to 76 mg/L. In the area surrounding Willamette, ground water levels are
very shallow, and most wells were only 4-10 feet in depth. Many of these wells are
open to the surface and are vulnerable to surface sources of contamination, in
addition to septic influences. Five of the wells had positive detections for fecal
coliform and five of the wells also had detections of PAHs. Although there is an
MCL established for only two of the PAHs, various health advisories are cited by
the EPA for individual PAHs, and these detections should be verified. If the
detection of these chemicals are verified, the Health Department should be notified
and recommendations made to the well owners on the water as an available drinking
water source.

Based on the results of the present investigation, there are no major health concerns
related to ground water quality in the area, with the exception of the fecal coliform
detections. In lieu of proper well construction and adequate casing, it would be
advisable for residents in the area to boil their water or obtain drinking water from
another source. The wells which are presently uncovered should be covered to
avoid surface contaminant sources which could impair existing water quality.






APPENDIX 1

Surface Water Quality Data
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Appendix 2

Ground Water Quality Data
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