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1.0 EXECUTIVE SUMMARY

The Bureau of Economic Geology (BEG) investigated the Post Oak site (RRC Site Code 03-

50217) in Lee County, Texas, between June 1996 and August 1997. The site is a former
andstone quarry that was used for nonpermitted disposal of oil-field waéte—specifically, spent
drilling fluid. Disposal of wastes at the pit onsite occurred sometime before 1995, at which time the

property owner reported the dumping to the Railroad Commission (RRC).

The scope of the BEG study was to determine the extent and composition of the waste

materials, identify related impacted areas, determine the effects on ground-water quality, and

evaluate risk-based options for site remediation. Constituents identified by BEG in waste materials

the site include petroleum hydrocarbons, chloride, and metals. This report presents (1) results of

the site work and (2) remediation options for RRC to review before taking action at the site.

The waste materials, confined within the quarry walls and berms at the site, are underlain by

sdndstone, sands, and clays of the Wellborn Formation. There is no reported use of shallow or

ep ground water in the immediate area, which is served by a rural water-supply company. In
‘neral, the Waste materials were found to be nonhazardous, with low levéls of TPH that are

low guidance levels and moderate concentrations of chloride that are below levels that might limit
bdegradation. The wastes exhibited negligible TCLP leaching potentials for organic compounds
d metals. Petroleum hydrocarbon concentration in the wastes averaged 0.096 percent below
ranup standards set by either RRC or TNRCC. Chloride concentrations averaged 2,500 mg/kg

low the limit set for nonpermitted landfarming or burial. Metals detected in the waste materials

did not exceed the regulatory limit for disposal of nonhazardous waste. Naphthalene was detected

pit waters and waste materials just at or below action levels, respectively.

Judging from one round of sampling resﬁlts, shallow ground water may have been impacted,

specifically with respect to metals and chloride concentrations. The constituents detected above

regulatory guidelines in onsite ground water were cadmium, chromium, lead and chloride.

Naphthalene was the only petroleum hydrocarbon detected above regulatory guidelines in the
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- monitoring data verify the need to remediate the waste materials to control any ground-water

—-
=

ground water. Background concentrations of these constituents in shallow ground water in the area

need to be determined both to confirm this apparent impact and to set appropriate cleanup goals.

lectromagnetic (EM) surveys and information from borehole samples at the site indicated that
npact from brackish-to-saline ground water outside of the immediate pit area is unlikely.

No justification for ground-water remediation was found on the basis of existing data. As a

conservative approach, a plan B risk analysis was performed on constituents of concern at the site.
The plan B analysis allows for modeling of offsite ground-water impacts. At this time, there are no
identifiably complete ground-water pathways because of the presence of alternate potable-water
squrces. No calculated carcinogenic risks for any constituent stemmed from the ground-water

pathway. There was an exceedance of the hazard index, mostly owing to the presence of cadmium.

oth ground-water pathways (on- and offsite) exceeded recommended limits for future use,
though they are unlikely to become complete exposure pathways.

Additional ground-water monitoring is needed to define background concentrations of

constituents of concern and to verify the results of this study’s sampling event. Should additional

impact, their removal from the pit and land spreading onsite probably would be the most cost-

effective option. This would, however, require approval of the landowner and, with regard to

wetland issues, the Army Corps of Engineers. As an interim measure, fencing of the pit is needed -

to

keep out livestock and people and thereby reduce risk of exposure to an entrapment hazard

posed by the waste materials, which have a very low loadeearing strength.

2.0 INTRODUCTION

The Railroad Commission of Texas (RRC) has statutory responsibility under S.B. 1103

(72nd Legislature, 1991) for oversight of cleanup of abandoned oil-field sites throughout Texas.

Since 1991, RRC personnel have identified and inventoried abandoned oil-field sites as candidates

for|cleanup. The RRC ranked sites by giving priority to contaminated sites that (1) have had
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observable releases, (2) occur in ground-water recharge zones with high soil permeability, (3) lie

near surface-water bodies or water-supply wells, or both, (4) have a high public profile and have

¢ceived complaints, and (5) are near population centers. Straightforward solutions for cleanup are

re¢adily apparent for many of the sites.

At some oil-field sites, however, outlining cost-effective approaches to cleanup requires more

information on the surface and subsurface extent of the contamination. For these priority sites, the

Bureau of Economic Geology (BEG) is providing extensive site investigations for the RRC under

teragency contract 94-0050. The purpose of these investigations is to provide the required
ormation for planning and executing the appropriate level of remediation.

The Post Oak site in Lee County (RRC Site Code 03-50217) was used as a nonpermitted

disposal pit for oil-field wastes such as salt water, drilling fluids, and oil-contaminated drilling

materials or oil. Potential site contaminants include petroleum hydrocarbons, salts, and metals

(suich as barium), which are associated with drilling. Another concern at the start of this

inyestigation was the possibility of other unknown contaminants that might have been illegally

di

isposed of at the site, such as solvents, metals, PCB’s, or pesticides. This report describes the

inyestigation performed at the Post Oak site and recommendations for remediation of the site made

(o)

n the basis of current information.

The principal tasks performed for this investigation were: (1) determination of the extent and

composition of the solid waste materials present at each site; (2) identification of other potentially

impacted areas, such as surface soils or surface water, via sampling and geophysical survey

methods; (3) installation of ground-water monitoring wells to determine the effects on ground-

water quality as influenced by the site; (4) search for local domestic wells to access data on water

quality; and (5) evaluation of risk-based options for site remediation and closure. A thorough

review of the RRC case files for each site was performed between June 1996 and March 1997. A

sitg-reconnaissance visit was made to the three sites by BEG personnel in March 1997. Site-

investigation work was performed from April through August 1997.




An assessment of potential risks to human health as posed by the site (section 5.0) is one

aspect considered in recommending remedial measures. Although wastes from oil and gas
p&oductio,n are exempt from most hazardous-material assessment requirements, this sectioh has
been included to address possible concerns about local impacts from the site. Generally this
assessment follows risk-based corrective action (RBCA) guidance from ASTM E-1739 and the
proposed Texas Risk Reduction Program (TNRCC, 1998). Although the ASTME-1739 guidance

was developed for petroleum-release sites, such as leaking underground petroleum storage tanks

(PST’s) or pipelines, it was found to be relevant to these abandoned oil-field sites. The site was

evaluated as a Plan B assessment (TNRCC, 1998), which includes evaluation of exposure to

offsite ground-water receptors in the site-evaluation process and allows for adjustment of onsite-

worker exposures. This level of assessment is conservative and protective of human health and is

intended to be used as guidance only for recommendations for site remediation and not for detailed

assessment of actual risks that may arise at this site. Importantly, this abandoned oil-field cleanup

site is not subject to regulation by the TNRCC, and this well-documented methodology is being

used solely for guidance purposes in the remediation-evaluation process.

p

Work was performed specifically to address the presence of oil and gas wastes at the Post

Oak site. Other wastes that may exist, including trash piles or scrap metal, were considered to be

beyond the scope of this investigation and were not evaluated. This site investigation is intended to

=

pvide information pertinent only to recommendations for remediation of the site from any

impacts of oil and gas wastes.

2.1 Site Description

The Post Oak site is located approximately 8 mi east of the town of Giddings in Lee County,

Texas, on Farm Road (FM) 180. It is shown on the Ledbetter USGS 7.5-minute quadrangle

(USGS, 1988), where it is located about 6 mi north of the intersection of FM 180 and State

Ronte 290, adjacent tokSunnyside Church and the intersection of FM 180 and County Road 119
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fig. 2.1). The site is a former rock quarry and includes the quarry pit, which contains tarlike

naterial, drill-mud waste, and water. A berm surrounds part of the pit. No other structures exist

within the fence line, which surrounds the immediate site area; a barn sits on the west side of the

p‘it outside this fence. The property boundary is shown in figure 2.2.

Topography within 1 mi of the site slopes gently to moderately, steeper slopes lying adjacent

to stream channels. At the site, the land surface slopes to the east and south-east. The site is located
close to a ridge top and on a drainage divide, most likely a result of the resistant sandstone

underlying the quarry area. Approximate elevation of the site is 360 ft above mean sea level (msl).

The predominant land use in the area is agriculture (cropland or cattle ranching) and oil/gas

production. Some residences are located along FM 180 to the northeast and southwest, within
.3 mi of the site. Most of the residences some 3,000 ft to the northeast are weekend-use cottages,

although those to the south are mostly for permanent residents. To the north is a producing oil well

and grazing land and to the west is the barn and a tank battery. To the south is woodland and

grazing land. Approximately 100 ft to the northeast is the Sunnyside (Post Oak) Church, and

agross FM 180 to the east is a trailer residence and grézing land.

BEG personnel visited the site on March 6, 1997, to assess the condition of the pit. Although

the site is partly surrounded by a fence, it is not gated and remains open to public access. The

S

S

W

outh and west sides of the pit are rock exposed from previous quarrying activities. The berm
urrounding the north and east sides of the pit is intact, with no major erosional features. The pit,
i

ch is approximately 250 x 500 ft in size, contained clear fluid at a level about 5 ft below the top

of|the exposed rock face, zones of sediment, zones of sediment coated by a thick, weathered crust

of tarlike material, and several vegetated areas. Debris, including trash such as aluminum cans,

g

(o}

p

13ss bottles, 5-gallon plastic buckets, a cow skeleton, and a dump of soil fill material was
bserved in the pit. The dried material was firm enough to support walking around the edges of the

it{but was softer and wetter about 20 ft away from the berm. The tarlike material had an

asphaltlike odor downwind of the pit. There was no obvious evidence of tar spills or barren areas

tha(t might indicate disposal sites outside of the pit area.

5
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Figure 2.1. Location of the Post Oak site, Lee County, Texas.
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The quarry-fill material was inspected by BEG personnel and drill-mud-type material was
oted below about 2 inches. Zones of tarlike material were also observed. There was no evidence
f oil seepage anywhere outside the quarry. The pit walls were heavily vegetated by grasses and
nrubs, and grasses and cattails were noted in the pit. Approximately two-thirds of the pit

ontained water of an unknown depth. The edges of the pit had a variable area of black, tarlike

1aterial, which formed a crust over the drill mud.

2.2 Site Geology

The disposal operations at the Post Oak site involved an abandoned rock quarry in the Eocene

Wellborn Formation of the Jackson Group. The \;vell-cemented sandstone of the Wellborn
Formation was used historically as local building stone. Rock from Wellborn quafries was used in
canstruction of the Galveston seawall shortly after 1900 (Harris, 1941). Regionally the Wellborn,
95 to 150 ft thick, dips east-southeast at about 90 ft/mi (Harris, 1941; Shelby, 1965; Thompson,
1966; Proctor and others, 1974). The upper Carlos sandstone member is composed of medium-
grained, locally silica—gcmented quartz sandstone. Clay containing gray sandstone lenses and

lignitic chocolate-colored sandstone beds are the other lithologies in the Wellborn Formation.

Harris (1941) documented a section of alternating quartzitic sandstone and friable sand having

bentonitic clay at lower intervals. Measured sections along strike from the Post Oak site show

to

complex changes in sandstone thickness and facies relationships and cementation (Shelby, 1965).
The Post Oak quarry was excavated in a north—eastitrending (strike-oriented) cuesta that defines the

oufcrop of well-cemented sandstone. Nails Creek flows on the north side of the cuesta. A down-

coast normal fault probably associated with the Mexia—Talco Fault system that juxtaposes

Manning Formation clay and sandstone with the Wellborn Formation is mapped near the site

(Proctor and others, 1974). The fault’s position with respect to the quarry has not been

determined.




Soils in the area are mapped as the Singleton-Burlwash-Shiro assemblage (TNRCC, 1997).
These soils are shallow (20 inches thick) and consist of well-drained, loamy fine sand and fine
sandy loam.

Oil and gas production in the area is from Giddings field in the Austin—-Buda Fractured Chalk
trend. Field discovery was in 1960, and production is from depths of 7,500 ft (Galloway and
others, 1983).

2.3 Site Hydrology
2.3.1 Surface Water

There is no naturally occurring surface water body on the property; the nearest flowing
surface water is a tributary of Nails Creek, which lies approximately .5 mi to the northwest and
flows to the northeast toward Lake Somerville (fig. 2.1). The site is on a ridge top that runs
southwest to northeast and functions as a drainage divide. This ridge decreases in elevation to the
south. A small stream and stock tank are southwest of the site. The site is listed as an upland
(nonwetland) on the wetland inventory map (U.S. Department of the Interior, 1992).

The onsite quarry contains variable quantities of water, depending on the season, most likely
from rainfall and run-on from the land northwest of the pit. Seepage of water is most likely slowed
by the disposed drill mud in the pit, which plugs drainage fractures in the sandstone. Another

adjacent quarry pit containing no disposed wastes also contains no water.

2.3.3 Ground Water

The Wellborn Formation, part of the Jackson Group in Lee County, is considered an aquifer
unit capable of yielding small to moderate amounts of water for domestic and stock use. The units
above and below, stratigraphically, are not known to be aquifers (Thompson, 1966). The water

rapidly becomes more mineralized downdip in the Wellborn. Depth to ground water is about 30 ft



t the site and, thus, there is a significant unsaturated thickness beneath the quarry base. Some
ount of seepage of rainfall and runoff in the pit probably reaches the water table beneath the site.
Regional (large-scale) ground-water flow is downdip, toward the southeast, in the aquifer
upits in the area (Thompson, 1966). Intermediate-scale flow will be influenced by the nearby
creeks, to which ground water is discharged, and Lake Somerville, imparting a northeasterly
component to flow (Toth, 1963; Freeze and Witherspoon, 1967). On a smaller scale immediately
adjacent to the site, however, the flow direction can be both to the northwest, toward Nails Creek,
and toward Yegua Creek to the southeast because the site is located at the top of a drainage divide.
Because the site is situated on the outcrop of the Wellborn sandstone, the primary source of flow is
percolation of recharging precipitation downward to the water table (Thompson, 1966). Flow
patterns near the site are thus complex and variable with depth and horizontal distance from the
site.
Historically wells near the site have produced from the Jackson and underlying Yegua Groups
(Thompson, 1966). The major underlying aquifer unit used for municipal water supply, the Sparta
sand, is found at depths greater than 1,200 ft below surface in the site area. A number of wells
drilled for oil-field water supply in the area are screened from about 400 to 460 ft below land
surface. Many wells in this part of the county are drilled to several hundred feet below ground
surface (Thompson, 1966). Excess iron and sulfate concentrations in the water are é problém for
logal drinking-water quality. According to Mr. Robert Placke, a board member of the Ledbetter
Water Supply Company, the residences to the north and south of the site, and the church, are
supplied by the Ledbetter company and do not use well water for drinking (personal
communication, July 15, 1997). The Ledbetter supply welis are located about 6 mi south of the

site, south of State Route 290. Those wells are about 90 ft deep.

10




2.4 Site History

A complaint regarding unauthorized dumping of oil-field wastes at the site was sent to the
RRC by Wickliff and Hall on behalf of their client, the property owner, Mr. Lewis Smith III on
October 24, 1995. Mr. Smith III had also complained to the County Sheriff on January 13, 1994,
a}bout unauthorized dumping at the site. Mr. Smith’s father acquired the property in 1972, and Mr.
Snﬁth IIT acquired the property from him in 1988. The property is subject to an oil and gas lease
held by the Exxon Company, USA. No one resides on the propcrty, and the property was never
permitted for disposal activities by the RRC. Some dumping of salt water may have occurred at the
site during the 1970’s and 1980’s (Wickliff and Hall, 1995). Unauthorized dumping of drilling
mud and oily materials occurred on the propcrty’ at an unknown time after Mr. Smith III acquired
the property (Wickliff and Hall, 1995). Reports by the RRC dated August 31, 1993, indicate that
the pit was “heavily oil saturated” on its banks. RRC staff sampled pit fluid samples and reported
the results to Guy Grossman, RRC District 3 Director, on May 26, 1994. Chloride values of 342
and 537 mg/L were reported. Four pit sludge samples were also analyzed and reported on
December 19, 1994. TPH values in the sludge varied from less than 1 percent to 49 percent.
Chloride levels varied from 20 to 765 mg/L in the sludge extracts (1:1). TCLP metals results were
generally below detection limits, with the exception of barium, which was detected in the extract
between 0.99 and 1.4 mg/L. According to RRC files, Exxon reported to the RRC on March 11,
1994, that the site was indeed adjacent to an Exxon lease, but that Exxon had never used the site
for dumping. Exxon also noted recent dumping activities evidenced by oily material on the pit
sides, according to an RRC file document.

A letter report of a Phase II investigation at the site was made by Malcolm Pirnie Inc. to Mr.
Lewis Smith IIT on August 25, 1994. Four soil samples and a composite “crust” sample were
analyzed. These data were provided to the RRC by Wickliff and Hall on January 30, 1996. Four
of the five waste/sediment samples yielded measurable values of total petroleum hydrocarbons

(TPH, method 418.1: 180-10,000 mg/kg), and one yielded measurable chlorides (880 mg/kg). A
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composite sample of the oil waste yielded TPH of 390,000 mg/kg, chloride of 130 mg/kg, acetone
of 360 mg/kg, and xylenes of 33 mg/kg. RCRA metals barium, chromium, and lead (1,770, 10,
and 110 mg/kg, respectively). No volatile (VOC) or semivolatile organic carbon compounds
(SVOC) or chlorinated pesticides/PCB’s were reported above detection limits in the composite

waste sample.

3.0 METHODOLOGY
3.1 Geophysics
3.1.1 Surface Geophysics

Electromagnetic induction (EM) line surveys were used to delineate areas of potential salt
contamination in soils surrounding the waste-disposal area and to determine lateral and vertical
trends in conductivity related to salt water in subsurface soils and ground water. We ran survey
lines at coil separations of 10, 20, and 40 m (32.8, 65.6, and 131.2 ft) between the transmitter and
receiver coils and two coil orientations (horizontal and vertical dipole) using the Geonics EM 34-3
meter. The effective penetration depth was 6 to 25 m (19.7 to 82 ft) for the horizontal dipole
orientation and 12 to 50 m (39.4 to 164 ft) for the vertical dipole orientation. Station spacing was
10 m (32.8 ft) for each of the coil separations.

Conductivity values represent “bulk” conductivities, or an average conductivity of the soil
volume beneath the transmitter and receiver coils, and are plotted on profiles and on maps at the
midpoint between the transmitter and receiver coils. Values obtained from the horizontal dipole
orientation are weighted by the conductivity of the uppermost third of the exploration depth. The
vertical dipole orientation has a greater exploration depth, and the values are weighted by the
conductivity of the middle third of the exploration depth. Inferences about potential leakage from
the waste-disposal area and transport in ground water can be made from any detected plume

geometry and hydraulic gradient and are discussed later (section 4.1). Soil and ground-water
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sampling data (sections 4.3 and 4.4), as well as borehole geophysical data (section 3.1.2), were

used to confirm results of the survey.

3.1.2 Borehole Geophysics

The Geonics EM 39 borehole logging tool was used to measure apparent ground conductivity
surrounding the monitoring-well boreholes and a single borehole placed on the berm near the
center of the site area. This instrument detects changes in apparent ground conductivity related to
lithology changes (for example, clay versus sand), as well as changes due to salt contamination. It
functions similarly to the EM 34-3, except that the transmitter and receiver are contained in a single
probe for down-hole use. Measurements are insensitive to the presence of PVC borehole casings,
sand pack, and grout. The monitoring wells were located so that the EM 39 logs could be closely

correlated with the surface EM 34 readings. Results are shown and discussed in section 4.1.

3.2 Global Positioning System and Location Survey

Global positioning survey (GPS) data, compass bearing and distance, and aerial photography
data were combined to generate preliminary maps for the Post Oak site. Positional data were
organized, evaluated for accuracy, and then transferred to ArcView Geographic Information
System (GIS) software. A GIS data base was then developed for the site. Computer-scanned
vertical aerial photography of each site was georeferenced and mathematically corrected for
distortion. These images were then imported into a layer in the GIS. The photographs, serving as a
backdrop to the site maps, also allowed the on-screen digitizing of features not measured in the
field, such as roads and buildings. The property boundaries from the plat map were added
electronically to the GIS files. These plat data were not field checked and are provided for
information only.

A total survey station was used to survey in the locations of the soil borings during sampling.

The total station produces complete X, y, and z coordinates for each surveyed sample point relative
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O a base station. The base station was then included in the GIS and the survéyed locations

nbsequently added to the GIS.

3.3 Sampling Methods

3.1 Probing/Hand Coring

The surface of the Waste—disposal area within the quarry walls was divided into 15 100- by

100-ft grid spaces, and samples were éxtracted_ from each grid point. Samplev locations are shown
in figure 3.1. A graduated steel probe was used to measure the penetrable thickness of the waste
materials and the thickness of any water at each sampling point. We extracted continuous cores

from the surface to the base of the waste material using a clear PVC piston (suction) corer. Each

aﬁnple was extruded onto plastic sheeting, logged, and photographéd. Each core was scanned by a

NORM scintillator for radiation above the background level of 9 yR/hr. Cores were composited

h

across the full core length of 7 ft or less. No naturai soil materials were obtained from beneath the
' qute-disposal area. Each sample was composited in a stainless steel bowl, placed in precleaned
glass containers, and shipped on ice at 4°C. All samples were analyzed for TPH, chloride,
electrical conductance (EC), and moisture. Sele¢ted sarriples were analyzed for RCRA 8 metals.
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