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2.0 INTRODUCTION

EnecoTech was retained by DynMcDermotit Petroleum Operations (DM} under
subcontract SOIC-060150 to conduct hydrogeological verification studies for the United
States Department of Energy (DOE), at three Louisiana (West Hackberry, Bayou Choctaw,
and Weeks Island) and two Texas (Big Hill and Bryan Mound) Strategic Petroleum
Reserve (SPR) Sites (Figure 2-1). DM issued the above purchase subconiract to
EnecoTech on December 15, 1995. A preconstruction conference was held at the West
Hackberry site on February 7, 1996. A Notice to Proceed specifying specific project
activities was issued to EnecoTech at this conference.

The objectives of the hydrogeological verification studies were to:

(1) verify results of a Baseline Hydrogeological Screening Survey for crude and
brine impact performed by Environmental Consulting & Technology, Inc.
(ECT) during October, November, and December 1992, and January 1993;

) analyze verification well results relative to subsurface geology,
hydrogeological parameters, and previous investigations;

(3) identify or confirm sources of impacts to the shallow ground water; and,
(4) develop site-specific recommendations for future investigations or study.

A total of twenty-eight (28) verification wells were installed to evaluate the suspected
impacts by utilizing a combination of field and laboratory chemical analytical data.
Additional field-approved investigation activities included the installation of one new
monitoring well at Weeks Island and the installation of an alternate well in place of a
plugged and abandoned well at West Hackberry. Site hydrogeology and stratigraphy were
determined by logging the borings, conducting slug tests, and -constructing
potentiometric maps and cross-sections using data from newly-installed verification wells
and pre-existing monitoring wells.

Project activities proceeded according to a phased approach consisting of specific tasks.
The scope of work performed by EnecoTech during this hydrogeological verification
investigation included: ‘

. Preparing a Sampling and Analysis Plan (SAP), Waste Management Plan
(WMP), and Health and Safety Plan (HASP) for each site prior to
mobilization;

. Conducting a file review of previous studies performed at each site. This
included non-intrusive assessments (soil gas screening and electromagnetic
soil conductivity surveys), Geraghty & Miller (GM) Phase I and Phase II
investigations, and other associated data;
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Drilling and installing thirty 2-inch diameter onsite ground water
monitoring (verification) wells; '

Collecting and describing soil samples from the verification well borings in
accordance with the SAP;

Selecting soil samples for laboratory chemical analysis. Sample selection
was based on preliminary field screening results (organic analyzer
measurements, olfactory, and visual methods);

Properly developing the verification wells. Completion of well development
activities was determined by the Subcontract Manager's Technical
Representative (SMTR) or other DM designated personnel;

Purging and sampling the verification wells prior to collecting ground water
samples for laboratory analysis. Pre-sampling purging techniques and all
ground water sampling-related actions are described in the approved SAPs;

-Managing all non-hazardous waste generated during the project. All waste

management activities were conducted in accordance with Exhibit 6.6 of
the purchase subcontract and the approved WMPs;

Plugging and abandoning verification wells which did not exhibit elevated
levels of brine and/or petroleum hydrocarbons and which are not expected
to provide usable data during subsequent sampling events. Those wells
exhibiting elevated concentrations of brine and/or petroleum hydrocarbons
as indicated by laboratory analytical results or those wells which provide
useful hydrologic or water quality data have been designated as
"permanent” and will be used for long-term ground water monitoring. The
final status of monitoring wells was determined by DM after reviewing and
evaluating raw field and analytical data compiled by EnecoTech during this
project; and, in coordination with DOE SPRPMO,

Preparing a draft and final report presenting the field investigative
methodologies utilized, the resulis of field screening and laboratory
analysis, and the interpretations of these data and the recommendations
derived from these interpretations.

EnecoTech contracted Layne Environmental Services to install and develop the

- monitoring wells. Southern Petroleum Laboratories (SPL) performed quantitative
chemical analysis on the collected soil, ground water, and waste characterization samples
in accordance with standard EPA methodologies.

Background/Previous Investigations

The establishment of the SPR was mandated by Congress in Title I, Part B of the Energy
Policy and Conservation Act (P.L. 94-163), of December 22, 1975. The objective of the
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SPR was to provide the United States with sufficient petroleum reserves in the event of
an oil supply shortage or interruption.

The SPR consists of five active underground salt dome storage facilities (three in
Louisiana and two in Texas), a marine terminal facility at St. James, Louisiana, and an
administrative facility in New Orleans, Louisiana. Four of the five storage sites utilize
solution-mined caverns for crude oil storage. The fifth site (Weeks Island) is an
underground room-and-pillar salt mine, constructed by mechanical underground mining
techniques.

Aliterature review indicated that shallow soils and ground water beneath the SPR storage
sites have been affected by brine and petroleum hydrocarbons. Areas and activities
representing potential sources are: salt dome mining operations, brine pond leakage,
cuttings disposal, anhydrite disposal, disposal well operation, and/or brine disposal
operations; and crude oil handling, transfer, and storage activities. Previous
investigations have been conducted to identify and evaluate areas of brine and petroleum
hydrocarbon impact in the shallow subsurface. Summarized below are brief descriptions
of recent investigations preceding the present verification study.

In August 1989, Geraghty & Miller (GM) was retained by Boeing Petroleum Services (BPS
- now DM]), to commence a Phase I assessment of the Bryan Mound and West Hackberry
SPR sites. Additionally, GM evaluated the distribution, magnitude, and sources of brine
impact. The assessment consisted of file reviews and data compilation (identification of
potential contaminant source areas, potentiometric maps of shallow aquifers, and maps
of available water quality data. The Phase I report entitled "Brine Contamination and
Remediation Studies"” was submitted to BPS in December 1989.

Based upon the preliminary conclusions of the Phase I assessment, a work plan for
Phase II activities was developed by GM and submitied to BPS in March 1990. The
Phase II investigation at the West Hackberry and Bryan Mound sites consisted of a
shallow site-wide geophysical survey, a soil boring installation and ground water
monitoring, aquifer testing, and water quality sampling and analysis. Phase II field work
commenced at West Hackberry on March 26, 1990 and at Bryan Mound on April 6, 1990.
The results of these investigations and a Corrective Action Plan (CAP) for both sites were
presented in a document entitled "Contarnination Assessment Report and Corrective Action
Plan" dated April 12, 1991 '

ECT was contracted to initiate a Baseline Hydrogeological Survey of all the SPR sites
between October and December 1992. The scope of work also involved two phases:
Phase I non-intrusive field work; and Phase II verification sampling and analysis. The
assessment was completed in January 1993; the final report was submitted to BPS on
January 19, 1993. Final recommendations were provided to BPS in a letter dated
August 9, 1993. The Phase I assessment employed electromagnetic soil conductivity
surveys and soil gas screening to evaluate potential shallow subsurface ground water
impacts from either brine or crude oil. The number of survey stations and their locations
were based on knowledge of site-specific hydrogeology, historic brine and/or crude oil
releases, and results of previous geophysical surveys. The results of the electromagnetic
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conductivity (EM) survey and volatile hydrocarbon concentrations in soil gas were plotted
and contoured for each site.

Utilizing the screening techniques described above, areas at each of the sites were
identified as requiring verification of suspected impacts. Due to the limitations of the
Phase I non-intrusive survey (e.g., elevated EM readings may have been attributable to
ground water chemistry, or interferences from electrical/magnetic fields) monitoring wells
were installed during Phase II to evaluate and verify the subsurface impact by brine
and/or crude oil. All field-derived data, quantitative analytical data, and interpretations
from ECT’s investigation are documented in this report as they pertain to the question
of verifiable ground water impact.

Appendix A includes the site-specific Sampling and Analysis Plans and Waste
Management Plans. Appendix B includes Water Well Registration forms for the
verification wells. Appendix C includes well development documentation and ground
water sampling forms. Appendix D includes borehole logs and well completion diagrams
for the verification wells installed by EnecoTech and for the existing monitoring wells.
Appendix E includes slug test plots. Appendix F includes distribution curves and
laboratory reports. Appendix G includes all of the laboratory analytical data reports.
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3.0 FIELD INVESTIGATIVE PROCEDURES

3.1 Soil Boring and Sampling Program

A total of twenty-eight (28) verification wells and one (1) monitoring well were installed
at five SPR sites from March 18 through April 24, 1996. Each monitoring well was
completed by a Louisiana- and Texas-licensed driller (Layne Environmental Services, Inc.)
under EnecoTech’s supervision. Drilling commenced concurrently at the Bryan Mound
and Bayou Choctaw SPR sites. Upon completion of drilling activities at these sites,
drilling activities were initiated at the Big Hill and West Hackberry SPR sites. The
proposed monitoring wells on Weeks Island were installed last. Mobile Drill B-59 and
455 drilling rigs with 8-inch outside diameter (OD) hollow stem augers were used at the
Texas and Louisiana sites, respectively.

All monitoring wells were drilled at locations determined from the baseline
hydrogeological study results, as previously described in Section 2.1. Generally, the soil
borings for the monitoring wells were advanced to intersect the shallow waterbearing
zone. Additionally, paired wells were installed to evaluate potential vertical hydraulic
communication between identified shallow and deeper aquifer zones at two selected
locations (Bryan Mound, west of Cavern 110, and West Hackberry, west of Cavern 6).
Three discrete soil samples were collected from each boring in the first ten feet, then at
five-foot centers until total depth was reached. Samples were collected using a 1.75-inch
diameter by 2-foot long split-spoon sampler. Each sample was exiruded from the
sampler, trimmed, visually classified, and separated into two Ziploc plastic bags. The soil
samples were described by EnecoTech’s designated professional logger in accordance with
the Unified Soil Classification System.

One "split" of each soil sample was stored on ice in an insulated cooler. The remaining
split was allowed to equilibrate to ambient temperature, and then was headspace
screened with a photoionization detector (PID) to detect volatile organic compounds
(VOCs). The results of the headspace analysis were used to identify potential zones of
petroleum impact and for the selection of soil samples for laboratory chemical analysis.
Each soil sample was screened by inserting the PID probe into thé Ziploc bag and
recording the maximum PID reading on the field boring log. All samples that produced
headspace organic vapor concentrations above background - or ambient - levels, as
measured in the field, were retained for laboratory chemical analysis. If no organic vapor
concentrations above background levels were detected, and other field screening methods
indicated no apparent impact present, the sample was placed in labelled 55-gallon
containers for future disposal. The corresponding split samples stored on ice were also
placed in labelled 55-gallon containers for future disposal.

Based on whether brine or petroleum hydrocarbon impact was to be verified and the
results of preliminary field screening, samples were selected for laboratory chemical
analysis of chlorides using United States Environmental Protection Agency (USEPA)
Method 325.3, TDS using USEPA Method 160.1, and/or TPH using USEPA
Method 418.1. In addition, at least one sample from the saturated zone interval to be
screened during verification well completion was subjected to grain-size analysis.

3-1
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3.2 Verification Monitoring Well Construction

The verification monitoring wells were constructed of 2-inch diameter, schedule 40 PVC
blank riser pipe and 0.010-inch machine-slotted well screen. Asilica sand filter (#20/40)
was placed in the annular space between the casing and the borehole to a height of
approximately 2 feet above the slotted interval. A 3-foot uniform bentonite pellet seal was
placed above the sand pack to isolate the waterbearing zone being monitored. After
emplacement of the bentonite pellets, the bentonite was hydrated using deionized water.
The bentonite seal was given adequate time to hydrate prior to placement of a
cement/bentonite slurry to the surface. The formula used for the cement/bentonite
grout was in accordance with SPR Standard Specification 03300.

All verification monitoring wells were constructed with the PVC casing extending 3 feet
above the ground surface and encased in a locking outer casing. A concrete pad with
dimensions of 5 feet by 5 feet by 4 inches was constructed around each monitoring well
at the Louisiana sites, and dimensions of 4 feet by 4 feet by 4 inches at the Texas sites.
The concrete pads were constructed using 5,000 pounds per square inch (psi) concrete
and were designed to facilitate water drainage away from the well. Protective steel posts
will be placed around wells designated for long term monitoring. Monitoring well
construction was in accordance with the Texas Natural Resources Conservation
Commission (TNRCC) and the Louisiana Department of Transportation and Development
(LDTOD) guidelines.

3.3 Well Development

The wells were developed by surging, i.e., inducing water flow into and out of the well
screen for a period of time, followed by hand bailing to remove the loose sediment from
the well casing and screen. The development process continued until the turbidity of the
recovered water had visibly diminished and pH and specific conductance readings had
stabilized. Development water was placed in labeled 55-gallon containers pending future
disposal.

3.4 Ground Water Sampling

Ground water samples were collected from the verification monitoring wells at all five SPR
sites between April 22 and May 9, 1996. Prior to ground water sample collection, the
monitoring wells were purged with a decontaminated bailer to remove at least three well
casing volumes. Field measurements of pH, conductivity, and temperature were
conducted after each well volume was removed. Once these parameters had stabilized
and the wells had recharged, ground water samples were collected using new, 3-feet long,
1.5-inch inside diameter (ID), disposable bailers. Each sample was transferred into
laboratory-prepared, certified-clean glass sample containers, sealed with Teflon-lined lids,
labeled, and placed on ice in an insulated cooler. Pre-sampling purging techniques and
all ground water sampling-related actions are discussed in the site-specific SAPs.

3-2



All ground water samples were delivered to SPL in Scott, Louisiana, under properly
executed chain-of-custody documentation. Ground water samples intended to evaluate
crude oil impact were analyzed for TPH using USEPA Method 418.1. Ground water
samples intended to evaluate brine impact were analyzed for chloride content by USEPA
Method 325.3 and for TDS using USEPA Method 160.1.

Specific Change Notice SCN Number 11081-2 required that the sampling of the four WILT
wells be included in project activities. The WILT currently consists of monitoring wells
M5, M6, M7, and M8. Sampling procedures, specifically the purging and sampling
protocol applied to the verification wells outlined above, were altered. The WILT wells
were not purged; static ground water was sampled with 600 milliliter (ml) capacity
Kemmerer Samplers. The pH, specific conductance, and temperature of each sample
were measured in the field. The samples were then submitted for laboratory analysis of
TPH using USEPA Method 418.1. Specific sampling procedures for the WILT array of
wells were outlined in a correspondence from DM dated May 6, 1996.

3.5 Agquifer Slug Tests

After purging and sampling activiies had been completed on the newly-installed
verification wells, EnecoTech conducted aquifer slug tests. Before initiating the slug
tests, the wells were allowed to equilibrate and ground water levels were gauged. In order
to measure water displacement with time, an In-Situ pressure transducer was placed
approximately one foot from the bottom of the subject well and calibrated with an In-Situ
Hermit Environmental Data Logger Model SE1000C. Following calibration of the data
logger and initiation of the recording sequence, a 4.5-foot long, 1.25-inch OD stainless
steel slug was submerged into the well, thereby causing the water level to rise
instantaneously. The resultant decrease in water level over time ("falling head") was
recorded by the Hermit data logger. Once the water level had equilibrated, the slug was
withdrawn from the well, and the subsequent rise in water level versus time ('rising
head") was recorded by the Hermit data logger.

At the time the slug tests were conducted, the water levels in most of the verification
monitoring wells were below the tops of the screens. Therefore, as discussed by Bouwer
(1989), the falling head data were not used to determine aquifer characteristics. The
rising head test data were input to GM’'s AQTESOLV™ program and the plots of
drawdown versus time interpreted in accordance with Bouwer (1989). AQTESOLV™
determined hydraulic conductivity values for the unconfined or partially confined aquifers
using the Bouwer and Rice Method (1976). The method of Cooper et al. (1967) was
applied to wells penetrating an aquifer existing under confined conditions to determine
transmissivity.

3.6 Ground Water Level Measurements

Static ground water levels were measured in all verification monitoring wells/boreholes
immediately after drilling, just prior to development, and prior to purging and sampling
activities. The ground water levels were measured using an electronic interface probe.
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The ground water levels measured after drilling are included on the boring logs.
Measurements taken prior to well development and purging and sampling activities are
included on development and ground water sampling forms.

3.7 Verification Monitoring Well Survey

All verification monitoring wells were surveyed by John Jakubik and Associates, under
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latitude and long1tude information. The wells were surveyed for vertical control and for
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3.8 Wastie Management Activities

All waste generated during the verification well study was handled in accordance with
Exhibit 6.6 and the approved site-specific WMPs. Specifically, all soil cuttings, purged
water, decontamination fluids, and concrete/rubble (from plugging and abandonment.
procedures) were stored in labeled 55-gallon containers. Based on landfill requirements,
liguid waste was characterized by analyzing for partial Toxic Characteristic Leaching
Procedure (TCLP) list constituents and for reactivity, corrosivity, and ignitability (RCI).
Solid wastes were analyzed for benzene utilizing TCLP methodologies and for RCI.

After evaluation of the results of .,.St_, characterization analvsis, DM has determined to
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dispose of the drummed c tttngs purged water, and decontamination fluids onsite.

TrannTarnh urill arrancs tn hava tha amnty Ariime frananartad +a a rasorsling fanility Tha
LIICCO 1 CCI1 Wil alldllgl L0 1lave Ul CILpLlYy UIHuilils dallSporica 1o a 1€y Cung iacCiity. 1€

materials generated dunng pluggmg and abandonment of the verification monitoring
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Anahuac Texas and the BFI Colonial Landfill in Sorrento, Louisiana. All forms related
to tracking and disposal of the plugging and abandonment waste, and any
documentation regarding the recycling of the used drums will be completed by EnecoTech
and submitted to DM.

3.9 Long-Term Use of Verification Monitoring Wells

DM has designated 21 of the verification monitoring wells for inclusion in the long-term

ground water quality monitoring programs to be implemented at each SPR site.
Protective steel nosts will be emplaced around the concrete pads at each of these wells,

AVLL LAV Sl ha prUS LS Wadl U0 Lassprafliu i QA VRt alt taat LA La Tt ARNS &L WRaAd d LALSUT WAl

The remaining 7 verification monitoring wells will be plugged and abandoned in
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Louisiana Department of Transportation and Development / Department of Environmental
Guidelines (LDTOD/DEQ) guidelines. As discussed in SCN 11081-1, the locking outer
casing and concrete apron will be removed from every well to be plugged and abandoned
and the top of the casing (stick-up) will be cut off below the ground surface. A
cement/bentonite slurry prepared in accordance with TNRCC and LDOTD/DEQ
specifications will be introduced into the well bore through a tremie.
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The specific verification monitoring wells to be plugged and abandoned at each SPR site,
and the site-specific long-term monitoring programs are discussed in Sections 5.9, 6.9,
7.9, 8.9, and 9.9.




4.0 LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL

The laboratory reports include supportive Quality Assurance/Quality Control (QA/QC)
data. Specifically, the QA/QC document package includes: method detection limits; date
of analysis; analyst information; pertinent sample and client identification information;
and QC data summaries. The QC data summaries indicate surrogate recoveries, matrix
spike analysis and matrix spike duplicate analysis results, and method blank analysis
results (as applicable).

4-1
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8.0 BAYOU CHOCTAW SPR SITE

8.1 Site Location

The Bayou Choctaw SPR site is located in Iberville Parish, Louisiana, approximately 5
miles west of the Mississippi River and 13 miles southwest of Baton Rouge. The site
consists of a main operations facility and a brine disposal area (located 2 miles south of
the main site} occupying approximately 168 and 200 acres, respectively (Figure 8-1).

8.2  Site History/Description

Oil was first discovered at the Bayou Choctaw Salt Dome in 1931 by Standard Oil of
Louisiana. Historic Tobin maps indicate over 50 producing wells were located within the
boundaries of the site. Reportedly, the majority of these wells have been plugged and
abandoned. Many of these wells were targeting the porous cap rock and sands pinching-
out against uplifted fault boundaries of the salt dome.

The Bayou Choctaw site currently has six operating solution-mined SPR caverns acquired
from Allied Petroleum in 1976. The caverns have a total the storage capacity of 72
million bbls of crude oil. Nine additional active caverns exist onsite that are operated by
Union Texas Petroleum (UTP). Significant facilities at the site include: a brine pipeline
used to transport brine to 12 disposal wells located approximately 2 miles south of the
site; a 36-inch diameter crude oil pipeline that connects the site with the St. James
Terminal to the southeast; a raw water intake structure at Cavern Lake; high pressure
pumps; a brine storage pond; and an oil-brine separator. Additional structures at the
site include a control center building and a spare parts warehouse. The Intracoastal
Waterway is located approximately Y4-mile west of the site. Smaller canals and bayous
on the site lead to the Intracoastal Waterway. A site map is included as Figure 8-2.

The DOE’s 1994 Site Environmental Report reported no minor crude oil or brine spills
occurred at the Bayou Choctaw site during 1994. However, minor brine releases have
been reported from historical activity in the vicinity of the brine pond and the piping
associated with the oil-brine separator.

8.3 Site Monitoring Wells

Prior to the verification well study four permanent monitoring wells, MW-1, MW-2, MW-3,
and MW-4, had been drilled at the Bayou Choctaw site. These wells were drilled to
approximately 30 feet bgs to monitor potential releases from the brine pond. Ground
water analytical results from monthly sampling events between 1990 and 1995 indicate
stable salinity levels in monitoring wells MW-1 and MW-2. These monitoring wells are
located upgradient of the brine pond; salinity concentrations have been in the 15 ppt to
25 ppt range. Salinity concentrations at the downgradient monitoring well, MW-3,
exhibit a decreasing trend during this period from 100 ppt in 1991 to near 40 ppt by the
end of 1994, and continuing downwards toward 20 ppt through 1995/96. Monitoring

8-1
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well MW-4 is located farther downgradient from the brine pond and has exhibited salinity
concentrations in the range of 35 to 45 ppt. These salinity levels indicate saline ground
water exists around the brine pond at the Bayou Choctaw site {SPR Site Environmental
Report, 1994).

In November 1992, ECT drilled three shallow temporary monitoring wells, TW-1, TW-2,
and TW-3, to the first observed ground water. Ground water was first encountered in
these wells in soft clay intervals at depths ranging from 2 feet to 4 feet bgs. This ground
water was believed by ECT to be a perched zone. Ground water samples were collected
from these wells and analyzed for TDS, salinity, and TPH. Temporary well TW-1, installed
approximately 150 feet east of the brine pond, exhibited TDS and salinity concentrations
of 27,300 mg/1 and 28.6 ppt, respectively. The TPH level was 9.8 mg/l. As reported,
TDS and salinity concentrations were below analytical method detection limits in
temporary well TW-2, drilled north of Cavern 101. The TPH concentration in the ground
water sample from this well was 2.5 mg/1. Temporary well TW-3, installed approximately
3 miles south of the Cavern areas near Brine Disposal Well Pad No. 1, exhibited TDS and
salinity concentrations of 3,880 mg/1 and 2.66 ppt, respectively. Ground water from this
well was not analyzed for TPH.

The present well verification study installed seven (7) additional monitoring wells at the
Bayou Choctaw SPR site. Monitoring well locations -were based on the ECT Baseline
Hydrogeological Survey. Two verification monitoring wells, PW-1 and PW-6, were
installed to evaluate brine and crude impact, and five monitoring wells, PW-2, PW-4,
PW-5, PW-7, and PW-8, were installed to evaluate brine impact only. A list of verification
wells for the Bayou Choctaw site and their proposed functions is included as Table 8-1.

8.4  Regional Geology and Hyvdrogeology

The Bayou Choctaw site topography is characterized as flat to gently sloping; elevations
range from 5 feet to 10 feet above msl. The site is surrounded by an alluvial, fresh water
backswamp environment. Surficial soils at Bayou Choctaw are classified as Sharkey
clays by the U.S Department of Agriculture. These soils exhibit a poor water infiltration
capacity which increases the flooding potential in the area. The Atchafalaya Clay
(Holocene age) underlies the area from near ground surface to a depth of approximately
60 feet. This unit consists of soft grey clay with silt layers and abundant organic matter,
and is characteristic of deposition during a sea-level rise. These Atchafalaya Clay is
underlain by cyclic depositional sequences of Late Pleistocene age. These lithologic
sequences range from clays and silts to coarse-grained sands and gravel that were
deposited in environments ranging from fluvial-deltaic to restricted littoral lagoonal-
barrier island systems. These shifting depositional environments resulted from
fluctuations in sea-level, climatic change, and local source tectonics during the Late
Pleistocene.

The Plaquemine Aquifer is the principal source of fresh water for the site and
surrounding communities. The aquifer, which occurs at depths of 60 feet to 500 feet bgs,
is comprised of the following: the Shallow Plaquemine Sand (60 feet to 170 feet bgs), the
Prairie Clay aquitard (170 feet to 230 feet bgs), and the Gonzales Sand (230 feet to 600
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TABLE 8-1
VERIFICATION WELLS

DynMcDermott Petroleum Operations Compan
Bayou Choctaw SPR Site ‘
Plaquemine, Louisiana

" Verification Well I Location Depth (ft) I Function

PW-1 East of Brine Pond 16 Verify crude oil impact, location is in center of soil gas

: anomaly and near observed crude oil in sump. Verify data
on eastern extent of documented brine plume near brine
pond.

PW-2 North of Brine Pond 23 Verify brine impact, location is at center of lobe of
statistically predicted TDS anomaly. Will provide
information of the northern extent of known brine impact.

PW-4 East of Cavern 102 20 Verify brine impact, location is at center of statistically
: predicated TDS anomaly.
PW-5 East of Cavern 101 23 Verify brine impact, location is at center of statistically
- | predicted TDS anomaly.
PW-6 West of Cavern 20 17 Verify brine impact, predicted TDS concentrations increase

markedly west of Cavern 20. Verify crude oil impact, soil
gas anomaly west of Cavern 20.

PW-7 East of Cavern 19 17 Verify brine impact, location is at benter of statistically

predicted TDS anomaly.
PW-8 South of Brine Disposal Well Pad No. 1 18 EM results increased toward the center of each brine

disposal well pad. This location is proposed to verify if
these anomalies are indicative of brine impact.
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feet bgs). The fresh water and saline water interface exists at approximately 400 feet bgs,
near the top of the cap rock structure of the Bayou Choctaw salt dome. An onsite water
supply well located about 150 feet northeast of the brine pond is completed in the
Shallow Plaquemine Sand at a depth of 100 feet to 120 feet bgs. Brine or salt impacts
have not been documented or observed in this well.

8.5 Site Geology

Site geology was determined by reviewing the monitoring well soil boring logs developed
at the Bayou Choctaw site to date. As part of this well verification study, seven (7)
monitoring wells PW-1, PW-2, and PW-4 through PW-7 were installed. These wells were
drilled to intersect and screen the first waterbearing zone capable of yielding appreciable
amounts of water to a well.

The verification monitoring well borings were drilled to total depths ranging from 17 feet
bgs in monitoring wells PW-1, PW-6, and PW-7 to 23 feet bgs in monitoring wells PW-2
and PW-5. The subsurface lithology encountered during the drilling consisted of a brown
and grey silty clay from extending from ground surface to depths ranging from 11 feet bgs
in monitoring well PW-8 to 18 feet bgs in monitoring wells PW-2 and PW-5. Road base
and fill material replaced this silty clay in monitoring well PW-7 to a depth of 8 feet. A
sandy silt was observed underlying these deposits in monitoring well PW-4 from 13 feet
bgs to total depth. A clayey silt was encountered in monitoring well PW-5 from 18 feet
bgs to total depth. Additionally, a one foot thick fine- to medium-grained tan sand was
observed in monitoring well PW-8 at 11 feet to 12 feet bgs. Underlying these lithologies
to the termination depths were sandy clays and silty clays.

Boring logs of the three shallow temporary monitoring wells, TW-1, TW-2, and TW-3,

indicated a stiff clay to a depth of 6 feet interlayered with soft clay and areas of fill
consisting of clayey gravel.

8.6 Site Hydrogeology

Hydrogeologic cross-sections of the subsurface units drawn from the verification
monitoring well boring logs are referenced in Figure 8-3 and are presented as Figures 8-4
and 8-5. Ground water was first encountered in the seven verification monitoring wells
in a silty clay at depths ranging from 7 feet to 18 feet bgs. Subsequent ground water
levels measured during development and prior to sampling activities have indicated water
levels ranging between 4.39 feet and 9.33 feet bgs. This, in combination with the
presence of near-surface moist sandy and silty clays, suggests this saturated zone is
under confined to partially confined conditions.

A potentiometric map was developed from the ground water elevation data collected from
the new verification and pre-existing monitoring wells by EnecoTech and DM personnel
on April 22 and 23, 1996 (Figure 8-6). A summary of ground water elevations on this
dateis included as Table 8-2. The ground water flow direction on the west side of the site
is to the southwest, toward the Iniracoastal Waterway, and to the southeast on the east
side of the site. The average hydraulic gradient derived from the potentiometric data was

8-6
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TABLE 8-2

GROUND WATER ELEVATIONS

DynMcDermott Petroleum Operations Company

Bayou Choctaw SPR Site
Plaquemine, Louisiana

L A B A

Well # Top of Casing Depth to Water Water Elevation
MW1 9.93 3 6.93
MW2 15.5 9.53 5.97
MW3 15.83 10.37 5.46
MWwW4 11.03 6.74 4.29
Canal 6.08 2.7 3.38
PW1 10.28 4.39 5.89
PW2 11.01 4.39 6.62
PwW4 12.06 7.24 4.82
PW5 12.15 8.21 3.94
PW6 10.36 6 4.36
PW7 13.65 9.33 4.32
PW8 11.94 6.27 5.67

li‘\DOCS\JOBSNZ\ SPR\ 1226001 \BCHOCTAW\GWELEV.TBL




determined to be 0.003 feet/foot. The gradient flattens out in the southern part of the
site (south of the east-west canal).

Hydraulic conductivities calculated from slug test data from the seven verification
monitori.ng wells at the site ranged from 1.90 x 10° ecm/sec (PW-1) to 1.08 x 102 cm/sec
(PW-7). The high hydraulic conductivity calculated for monitoring well PW-7 was
attributed to the fill material near the top of the screened interval. Therefore, an average
hydraulic conductivity of 1.47 x 10 “ cm/sec was calculated omitting this value. This
hydraulic conductivity compares favorably to those published in standard texts for sandy
and silty clay (i.e., 10 to 10 cm/sec).

A sieve analysis was performed on representative samples collected from each screened
interval. Two samples were collected from monitoring well PW-1 based on lithologic
differences observed in the field. Grain-size distribution curves were developed with
cumulative percent finer by weight plotted on the arithmetic scale and the grain size
plotted on the logarithmic scale. Sediment sorting was determined by the uniformity
coefficient (Cy), defined as the ratio of grain size that is 60 percent finer by weight, Dy,
to the grain size that is 10 percent finer by weight, D,,:

Cy= Dso/Dlo

Uniformity coefficients of these samples ranged from 1.7 to 5.2 and therefore, were
characterized as moderately well sorted to well sorted. Based on the grain-size

distribution curves, these samples consist of fine sands and silts. A summary of

verification well aquifer parameters at the Bayou Choctaw site is included as Table 8-3.

8.7 Laboratory Results

8.7.1 Analytical Results - Soil Boring Samples

Soil samples were collected at designated intervals for each verification well. Preliminary
field screening did not indicate these samples had been affected by crude or brine impact.
Therefore, soil boring samples were not submitted to the laboratory for chemical analysis.

8.7.2 Analytical Results - Ground Water Samples

Ground water samples were collected from all verification wells on April 22 and 23, 1996
and submitted to the laboratory for analysis. The soil gas survey results detected three
areas that could indicate potential impact. Two of these areas were selected for the
verification study. TPH were not detected in the ground water samples collected from
monitoring wells PW-1, installed to verify an anomaly extending east of the brine pond
southeast toward Cavern 18, and from PW-6 installed to verify an anomaly near Cavern
20. These results indicate that crude oil has apparently not significantly impacted the
shallow ground water at the Bayou Choctaw site.

Total chloride concentrations in the ground water samples from the seven monitoring
wells installed to verify brine impact ranged from 980 mg/! in monitoring well PW-6 to
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TABLE 8-3
SUMMARY OF AQUIFER PARAMETERS
DynMcDermott Petroleum Operations Company

Bayou Choctaw SPR Site
Plaguemine, Louisiana

Monitoring Initial Drawdown | Final Drawdown Slug Test Estimated Hydraulic Sieve Analysis Uniformity
Well (cm) (cm) Duration (sec) Conductivity (cm/sec) Coefficient (cm)
PW-1 48.31 16.55 2520 1.899x 10° 1.45 @ 13.0°

3.66 @ 16.0r
PW-2 59.8 8.534 3360 6.486 x 10°® 2.4 @ 20.00
PW-4 41.97 5.97 2400 4.660 x 10°® 4.6 @ 16.0r
PW-5 54.44 - 11.12 3120 2.025x 10°® 1.7 @ 13.06
PW-6 54.62 1.83 840 7.007 x 10™ 5.2 @ 16.0¢
PW-7 70.47 0.09144 13.4 1.083 x 10 1.6 @ 10.00
PW-8 53.49 12.86 2520 2.780 x 10°® 2.13 @ 15.0¢
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41,200 mg/1 in monitoring well PW-2. The highest chloride concentrations are centered
just north of the brine pond extending southeast toward Cavern 18 and southwest
toward Cavern 101 (Figure 8-7). TDS concentrations ranged from 2,170 mg/l in
monitoring well PW-6 to 65,500 mg/1 in monitoring well PW-2. As illustrated on the TDS
isopleth map (Figure 8-8), the trend of elevated levels generally coincides with those of
total chloride. Field electrical conductivity levels measured in all verification wells during
purging ranged from 2,110 pmhos/cm in monitoring well PW-7 to over 20,000
pmhos/cm in monitoring wells PW-1, PW-2, PW-5, and PW-8. The distribution of field
electrical conductivity values was consistent with the other brine indicator parameters
(total chlorides and TDS) (Figure 8-9).

Monitoring well PW-8 was drilled south of Brine Disposal Well Pad No. 1, approximately
2.5 to 3 miles south of the main site, in an effort to verify elevated electromagnetic
readings from previous investigations. Total chloride and TDS concentrations in ground
water from this well were 16,800 mg/1 and 28,100 mg/1, respectively.

The Louisiana Department of Environmental Quality, Office of Water Resources, Ground
Water Protection Division, (LDEQ) is in the process of determining aquifer usability
criteria to support the development of a Risk-Based Corrective Action program to address
the assessment and remediation of facilities that have impacted ground waters of the
state. Aquifer usability will determined, in part, from ground water availability, and
chloride and TDS content. At this time, specific standards for these parameters have not
been promulgated; however, preliminary discussions have proposed that ground water
with ambient chloride and TDS concentrations of greater than 250 ppm and 10,000 ppm,
respectively, will be considered unfit for human or livestock consumption (LDEQ, 1996,
personal communication).

Total chloride concentrations in all the verification monitoring wells installed exceeded
the national secondary water quality criterion and the proposed LDEQ criterion for a
domestic water supply and for agricultural irrigation. Additionally, total chloride
concentrations from samples from monitoring wells PW-1, PW-2, PW-5, and PW-8
exceeded national water quality criterion for freshwater aquatic life. TDS concentrations
in samples from all seven monitoring wells exceeded the national secondary water quality
criterion for a domestic water supply, agricultural irrigation, and industrial uses.
Laboratory analytical and field parameter results for ground water samples are
summarized in Table 8-4.

8.8 Analvtical Results - Interpretations and Conclusions

Based on the results of the previous investigations, and the sampling and field and
laboratory chemical analysis and hydrogeologic characterization conducted during the
Well Verification Study at Bayou Choctaw, the following interpretations/conclusions have
been made.

. The site is underlain primarily by silty and sandy clay units to the total

depth explored (17 feet to 23 feet bgs). Shallow ground water was first
encountered at depths ranging from 7 feet to 18 feet bgs. Ground water

8-14
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TABLE 8-4
SUMMARY OF ANALYTICAL RESULTS FOR GROUND WATER SAMPLES
DynMcDermott Petroleum Operations Company

Bayou Choctaw SPR Site
Plaquemine, Louisiana

Analyte (mg/L) PW-1 I PW-2 | PW-4 I PW-5 I PW-6 | PW-7 I PW-8
- = 1 - 1 - 1 - T w» | - 1 - ]
Chlorides® 36,200 41,200 1140 19,100 980 2180 16,800
Total Dissolved Solids* 58,100 65,500 4150 36,300 2170 4650 28,100
Physical Parameter ﬂ

pH 7.66 9.98 9,77 10.86 8.97 10.89 10.98
Electrical Conductivity (umhos/cm) >20,000 >20,000 4230 >20,000 3970 2110 >20,000
Temperature (°F) 73.3 78.1 72.9 74.0 72.0 70.0 74.0

TPH analyzed by USEPA Method 418.1

ND = not detected

Total chlorides analyzed by USEPA Method 325.3.

Total dissolved solids analyzed by USEPA Method 160.1.

W N e
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levels in monitoring wells penetrating these units stabilized at depths
ranging from 4.39 feet to 9.78 feet, suggesting the shallow saturated zone
investigated is under confined to partially confined conditions.

The potentiometric map of the site from data generated on April 22 and 23,
1996 indicates an average hydraulic gradient of 0.003 feet/foot. The
gradient flattens out in the southern part of the site. The ground water
flow direction on the west side of the site is to the southwest and to the
southeast on the east side of the site.

The average hydraulic conductivity of the waterbearing zone investigated
was determined to be 1.47 x 10™* cm/sec. This value compares favorably
to those values published in standard texts for sandy and silty clays (i.e.,
10™ to 10). -

Preliminary field screening did not indicate soil boring samples were
affected by crude or brine impact. Therefore, soil boring samples were not
submitted to the laboratory for chemical analysis.

TPH were not detected in ground water collected from monitoring wells at
the Bayou Choctaw site. Therefore, crude oil has apparently not impacted
the shallow ground water at the Bayou Choctaw site.

Total chloride concentrations in ground water samples from the seven
verification monitoring wells ranged from 980 mg/1in monitoring well PW-6
to 41,200 mg/] in monitoring well PW-2. TDS concentrations ranged from
2,170 mg/1 in monitoring well PW-6 to 65,500 mg/l in monitoring well
PW-2. Field electrical conductivity levels ranged from 2,110 pymhos/cm in
monitoring PW-7 to over 20,000 pmhos/cm.

Isopleth maps of the three brine indicators (total chlorides, TDS, and field
electrical conductivity) illustrate elevated brine levels are centered just
north of the brine reservoir and extend southeast toward Cavern 18 and
southwest toward Cavern 101. This brine distribution parallels the ground
water flow direction at the site (ranging from southwest to southeast).
Therefore, it appears that the primary source of brine impact is either the
brine pond and associated piping or may be attributable to residual
impacts from historical activity located just northwest of the current brine
pond.

Brine indicators (total chlorides, TDS, and field elecirical conductivity) in
the ground water sample from monitoring well PW-8 indicate the Brine
Disposal Well Pad No.1 has been affected by salt water contamination
associated with the routine well and pad operations or, possibly, historical
anhydrite disposal.

8-19
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8.9 Recommendations

Upon review of the results of analysis of the ground water samples collected during the
present study, DM has determined that all of the verification wells will be incorporated

" into the permanent monitoring well network for the Bayou Choctaw SPR facility.

The present study and previous ground water quality monitoring events at the site have
indicated apparent brine impact or TDS levels above 10 ppt in the shallow waterbearing
zone in the vicinity of the brine pond and Brine Disposal Well No. 1. Therefore,
continued monitoring of this saturated zone for brine indicators such as: total chlorides,
TDS, and electrical conductivity is recommended. The monitoring wells recommended
for inclusion in the monitoring program are as follows:

PW-1, PW-2, PW-4, PW-5, PW-6, PW-7, PW-8, MW-1, MW-2, MW-3, and MW-4,

These wells should be gauged and sampled on a routine basis in accordance with a
written Sampling and Analysis Plan similar to that presented in Appendix A. Electrical
conductivity levels, when taken, should be measured in the field during well purging.
The ground water samples, when analyzed for total chlorides and TDS, should be
subjected to EPA Method 325.3 and EPA Method 160.1 or a recognized equivalent
method.

8-20
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APPENDIX A

SAMPLING AND ANALYSIS PLANS
WASTE MANAGEMENT PLANS



SITE:

DYNMCDERMOTT PETROLEUM OPERATIONS

Sampling and Analysis Plan

BAYOU CHOCTAW

PROPOSED MONITORING WELLS: Two monitoring wells to verify brine and crude

impact; and five to verify brine impact. Total
proposed footage = 245 feet.

PROPOSED NUMBER OF SAMPLES: Soil-Two samples analyzed for Total Petroleum

1.0

Hydrocarbon (TPH) and seven samples
analyzed for chlorides.

Ground Water-Two samples analyzed for TPH
and seven samples analyzed for chlorides.
Seven samples analyzed for Total Dissolved
Solids (TDS).

Monitoring and Sampling

All field work will be conducted in accordance with procedures outlined in the EPA’s
Technical Enforcement Guideline Document EPA Publication dated September 1986.
Data collected during ground water monitoring and sampling will be recorded in
bound, paginated field logbooks. Pre-printed field data sheets will be used for
recording and documenting sample collection, chain of custody, and equipment usage.

1.1

Soil Sampling - Soil samples will be collected during borehole drilling using

either a split spoon sampler or a shelby tube. Sampling will be conducted
according to the following procedures:

Soil samples will be handled with decontaminated hand tools. Three
samples will be collected in the first ten feet of depth, then one sample
every five feet until the total depth is reached. Two samples will be
taken from the anticipated screened zone.

The soil samples collected will be logged by the professional logger in
accordance with ASTM Method D-2487-85 (Soil Classification for
Engineering Purposes).

The samples will be separated into two clean, labeled plastic bags and
sealed. One split sample will be stored on ice in an insulated cooler,
while the remaining sample will be allowed to equilibrate, prior to
headspace analysis.



1.2

Vacant headspace will be sampled by opening the corner of the bag and
inserting a probe extension connected to the photoionization detector
(PID). The professional logger will further investigate soils visually for
brine saturation and olfactory evidence of crude oil contamination.

At least one soil sample from the screened zone of each monitoring well
will be subjected to a standard grain-size analysis.

Sample information will be measured and recorded immediately prior to
sample collection. Sample labels will be completed to include: well
number, time, date, sampling depth, parameter analyzed, and samplers
name.

Samples selected for chemical analysis will be transferred from the
second chilled bag to 8-o0z wide mouth jars. Samples will be placed on
ice immediately after collection. Analytical parameters and methodologies
are discussed in section 2.0.

Decontamination will be conducted on split-spoon and other sampling
equipment before and after each use. Decontamination includes washing
with a phosphate-free detergent (alconox) and distilled water solution,
rinsing first with distilled water and then with a distilled water/methanol
solution.

Water Level Measurement

Monitoring well water level measurements will be taken prior to the initiation of
ground water purging and sampling. The procedures that will be followed for
collecting water level measurement data is summarized below:

1.3

Record the well number, date, time, and initials of field personnel taking
the measurements in a logbook.

The length of the riser stick-up will be measured from the ground
surface to a surveyed point at the top of the casing and recorded to the
nearest tenth of a foot.

The oil/water interface probe will be inserted at the survey point until
it reaches the water. The depth to the water and total depth of the well
will be measured from the surveyed point at the top of the casing.

Between each monitoring well, the oil/water interface probe will be
decontaminated by washing the cable and probe with a phosphate free
detergent (alconox) and distilled water solution, rinsing first with distilled
water and then with a distilled water/methanol solution.

Ground Water Sampling-Sampling will be conducted according to the following

procedures:



1.4

1.5

Prior to ground water sample collection, monitoring wells will be purged
until at least three submerged volumes are removed or until well is
evacuated to dryness, whichever comes first. Monitoring wells will be
purged and sampled from the top of the water column. A bottom
decanting disposable bailer will be slowly lowered into the water column
to a depth equal to the length of the bailer used. Wells will be
evacuated at a rate to prevent cascading of formation waters down the
screened interval.

During purging, field parameters measured will include ground water
temperature, pH and specific conductance or salinity. These parameters
will be recorded starting from the initial water discharged from the well
and after each casing volume is removed. Samples will be collected once
these parameters stabilize and wells recharge.

Sample information will be recorded immediately prior to ground water
sample collection. Sample labels will be completed to include: well
number, time, date, parameter analyzed and samplers name.

Samples for TPH analysis will be collected in one-liter glass bottles
containing hydrochloric acid (HCL) as a preservative. Samples for
chloride and Total Dissolved Solids (TDS) analyses will be collected in
100 ml glass bottles containing no preservatives. Samples will be placed
on ice immediately after collection. Sample packaging and transport are
discussed in section 1.5.

Purge and decontamination water will be contained in 55-gallon DOT-
approved drums and brought to an on-site staging area. Each drum will
be properly sealed and labeled with an appropriate inventory number,
date, job number, contractor name, well number and nature of contents.

Mitigation Guidelines -The following guidelines will be used to mitigate any

potential problems that could adversely affect sample integrity:

Dropped bottles or lids will be replaced with extras from the kit.
Contact with edges or inside surfaces will be avoided.

Gloves will be changed frequently when handling downhole instruments
or other equipment prior to sampling. New gloves will be worn at the
start of well purging and changed immediately prior to sample collection.

Sampling will be avoided when precipitation or dusty conditions are
present that could potentially contaminate the sample.

Sample Packaging and Transport-Sample fractions will be packaged into coolers

with ice to maintain sample temperature of 4 °C. Chain-of-Custody forms will
be placed in waterproof bags in their corresponding coolers. Coolers will be
sealed in accordance with individual shipping requirements. Evidence tape will




be placed across each cooler to ensure that the contents were not violated
during shipping. The last person to sign the chain-of-custody form for each
cooler will sign and date the evidence tape. Sample fractions will bé shipped
to the laboratory on a timely basis to ensure sample holding times are not
exceeded.

1.6 Chain-of-Custody Documentation-Chain-of-Custody forms accompany the
samples at all times. . They are an inventory of the samples and of those
persons who have access to the samples. Subsequent sample transfers
requires the relinquisher and the receiver to sign, date, and record the time of
transfer on the chain-of-custody forms. Data on the chain-of-custody forms
include: sample number, collection date and time, fraction collected, and
analyses performed.

2.0 Analvtical Parameters and Methodologies

Based upon the conditions encountered in the field and verification purposes, selected
soil and ground water samples will be submitted to Southern Petroleum Laboratories
in Lafayette, Louisiana for chemical analyses. These analyses will include TPH using
EPA analytical method 418.1 and Chlorides using EPA analytical method 325.3. In
addition, Total Dissolved Solids analysis using EPA analytical method 160.1 will be
performed for ground water samples verifying brine impact. Analytical methodologies
of chemical parameters used in this verification study are included as Attachment 3.
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) DYNMCDERMOTT PETROLEUM OPERATIONS

Waste Manacement Plan

I Waste Management Policy

EnecoTech, Inc. (EnecoTech) has prepared this Waste Management Plan in accordance with

4 hilit & &
DynMcdermott’s Purchase Subcontract No. S01C-060150, Task WR-94-157, Exhibit 6.6,

General Environmental Regulations for Construction, and Attachment 4, Waste Handling and
Decontamination. All waste management activities will also comply with federal, state, and
local regulations. EnecoTech will apply the more stringent requirement should a conflict
between environmental requirements arise, unless the application would cause EnecoTech to
violate federal, state or local laws. In that event, EnecoTech will address the issue with

aviivial, oldli i o lukdl LV S B ¥ v} N Wwiily LAl LU A WNLAL WAL QLIS WAL looue

the Subcontract Manager’s Technical Representitive (SMTR) approval prior to proceeding
with the activity. The Waste Management Plan will be updated as work methodology
changes, new chemical products are used and new waste is generated. EnecoTech will
promptly comply with all regulatory up-dates and implement changes after receiving approval

from the SMTR.

I, Jerry Beckman of EnecoTech certify that waste minimization will be implemented during
the Well Verification Study, contract No. S01C-060150 through: source reduction

RO, DU, SRPG. S S gy Attt e alenian ol . camAN o R

\ruuruumurg, and ciiminaiing cncrucal pLOduCLS usea) and ‘ceyeung and reusmg materials
where possible.
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II. Work Process

. o . . .. Layov
A proposed total of twenty-nine monitoring wells will be installed at three Louisiana (—Brygn»
Phnrtatx; Weeke Tcland and Weet Haclherrv and two Texace (Ric Hill and Rruyan Mannd)
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oil storage sites. These monitoring wells will be used to verify the presence or absence
of suspected petroleum hydrocarbons and/or brine contamination based on previous non-
intrusive screening evaluations (electromagnetic soil and conductivity surveys). A
combination of field and laboratory chemical analytical data will be utilized to evaluate the
suspected impacts.

w
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The monitoring wells will be drilled by a truck mounted hollow-stem auger drilling rig.
The wells will be constructed of flushpoint, 2-inch diameter, Schedule 40 PVC blank riser
pipe and 0.010-inch slotted well screen. A silica sand filter pack will be placed in the
annular space between the casing and the borehole to a height of approximately 2 feet above
the well screen. The elevation at the top of the sand filter pack will located and recorded
for the log. A uniformed bentonite pellet seal (approximately 3 foot thick) will be
constructed above the sand pack to prevent surface water from entering the screened interval
of the well. The bentonite pellet seal will be given adaquate time to hydrate prior to
placement of a cement/bentonite slurry to the surface. The sloped concrete apron will meet
minimum requirements established by the Texas Natural Resources Conservation Commission
(TNRCC) and be constructed per Standard Specification 03300. All monitoring wells will
extend 3 feet above the ground surface. Initially, all wells will be completed with a
locking outer casing and a sloping concrete apron in accordance with DynMcDermott, and
the Louisiana Departmentl of Transportation and Development (LDOTD) or TNRCC
guidelines.

During monitoring well construction no drilling fluids will be used. Natural formation
materials or drilling fluid additives such as bentonite powder or gel will be utilized. Wastes
generated will include excess soil cuttings, development and purge wafer. Handling,
characterization and disposal of these wastes are discussed in sections VI., VII., and VIII.
No aerosols will be used or any pollutants be released (such as volatile cleaning solvent)
during construction activities.

III. Regulatory Analysis

This study is a self-imposed (by DOE) investigation of site soils and ground water. Based
on previous CERCLA studies and land wuse, drilling wastes are anticipated to be
nonhazardous. Wastes generated in Texas are regulated by the Texas Solid Waste and
Disposal Act and administered by the Industrial and Hazardous Waste Division of the
TNRCC. Wastes generated in Louisiana are regulated by Louisiana Department of
Environmental Quality (LDEQ). Monitoring well construction and registration procedures
are regulated by the TNRCC and the LDOTD.

IV.  List of Chemical Products Used

A list of chemical products planned to be used during the work process is included as
Attachment 1. Material Safety Data Sheets (MSDS’s) for each proposed product have been
supplied to the Subcontractor Manager’s Material Representitive (SMTR) for review and
approval.



V.  Waste Minimization Activities

Layne Environmental Services (EnecoTech’s subcontractor) will use hollow stem auger
methods (as discussed in Section II.) to install monitoring wells during this multi site well
verification study. This method reduces quantities of waste generated by eliminating the use -
of drilling fluids and various polymer additives. In addition, Layne will paint required
bumper posts prior to delivery on-site. This will minimize or eliminate paint cans, old
paint or other residue associated with this activity.

EnecoTech will ensure all contairers accumulating waste are sealed closed to prevent
stormwater contamination. Leaks or spills in waste management and work areas will be
cleaned-up immediately (as discussed in Section IX).

EnecoTech’s waste minimization objectives are.to:

] Minimize quantities of waste generated, thereby reducing waste management
and compliance costs; and

] Reduce inventories and releases of "hazardous chemicals reportable under Title
III of the Superfund Amendments and Reauthorization Act.

VI. Waste Characterization

Waste streams anticipated during this well verification study include: drill-cuttings,
development and purged water, and cement and PVC piping from plug and abandonment
activities. Waste characterization will be based on chemical analytical results of samples
collected from accumulated contained waste. = Depending on landfill requirements, this
testing may include partial Toxicity Characteristic Leaching Procedure (TCLP) analysis,
Reactivity, - Corrosivity, and Ignitability (RCI) determinations or Total Petroleum
Hydrocarbon (TPH) analysis. A waste stream profile will be completed for each waste
stream. Characteristic testing will be performed by Southern Petroleum Laboratories (SPL)
in Lafeyette, Louisiana. All QA/QC data and the completed chain of custody will be
included in the laboratory reports.

VII. Waste Accurulation Methodology

All wastes generated will be accumulated in DOT approved 55-gallon containers. These
containerized wastes will be transported to a marked satellite staging area approved by the
SMTR and in accordance with federal and state regulations. All containers will be
identified with hazardous or nonhazardous labels to include: site name, well number, date
and nature of contents. Wastes will be segregated if indicators of crude oil contamination
are observed. The closed drums and surrounding sorbent pigs will be covered with a
waterproof tarp. These measures will help minimize potential intermingling with stormwater
runoff.



VIHI. Waste Disposal Methodology

Nonhazardous waste generated at the two Texas sites are anticipated to be disposed of at
BFI’S Gulf West Landfill in Anahuac, Texas. BFI’S Colonial Landfill in Sorrento,
Louisiana will be used to.dispose of nonhazardous waste generated at the three Louisiana
sites. It is anticipated each containerized waste stream will be transported on flat

bed trucks and in accordance with the Department of Transportation (DOT) regulations.
All waste shipments will be accompanied by proper manifests. Hazardous waste generated
will be disposed of by DynMcDermott. EnecoTech retains soil boring samples only if it
is required by the client or under other special circumstances.

IX.  Spill Reponse

The SMTR will be immediately notified in the event of spills or leaks in or around the
work area. Such spills will be immediately contained and cleaned-up. Personel protective
equipment used will accumulate in properly labelled 55-gallon containérs and disposed of
in accordance with federal, state and local regulations and DynMcDermott procedures. All

. spill incidents will be reported in writing and submitted to the SMTR by the end of the

day. In the event of a large chemical product or waste spill DynMcDermott may
implement its Hazardous Substance Spill/Release Contingency Plan. No clean-up actions of
large spills will be initiated without DynMcDermott’s approval.

X Waste Water Discharges and Disposal

No waste water discharges will occur without the approval of the SMTR. The only waste
waters anticipated are purged and decontamination water. Waste waters suspected to be
contaminated through field analysis will be accumulated, characterized and disposed of as
discussed in Sections VI, VII, and VIII above. Waste water found to be uncontaminated
through field analysis will be disposed on site at an area designated by the SMTR.

XI. Workplace and Waste Area Inspections

Work area and waste management areas will be inspected weekly for releases and other
environmental perturbations.  These inspections will be recorded on a weekly waste
inspection form. EnecoTech’s Professional Logger will be providing these inspections.
Inspection deficiencies observed will be documented and resolved by the end of the working
day.




XII. Reports

Forms which will be completed during the waste management process include: 1) the
Hazardous Waste Tracking Form, submitted at least quarterly to the SMTR; 2) the Weekly
Waste Inspection Form, submitted weekly to the SMTR; and 3) a form used to tract costs
for all waste management activities, submitted at the conclusion of the project. Copies of
these forms are included as Attachment 2. Spill reports will also be generated as needed
in accordance with Section IX of this plan.
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WATER WELL REGISTRATION FORMS
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. - )_ WATER WELL REGISTRATION SHORT FORM (DOTD-GW-18)
" PLEASE PRINY IN INX OR TYPE WHEN COMPLETING THIS FORM

WATER RESOURCES SECTION

1.

USE OF WELL (Check Appropriate Box)

D PIEZOMETER
[:_] HEAT PUMP HOLE D HEAT PUMP SUPPLY D OTHER

[:] DOMESTIC D RIG SUPPLY

[X]'Mommﬂme

[ ABANDONED PILOT HOLE™-.

p-tNT-‘RA“RTm A . .

[ Recovery

(Please Specity)

WELL OWNER UDHZCC} INI05 8% “‘_ 4 O)L Energ (/PHON[(SOLI,)_ _/BL} g L/ A1
WELL OWNER'S ADDRESS PR, QQQ__LQmmf_Q ﬁlz E

OWNER'S WELL NUMBER OR NAME {if any) Pﬁw - ’

ast __fewOr. K_,LS}L_H_MQ 3

e 1. Y5177

-
DATE COMPLETED t 'q - C“D DEPTH OF HOLE

Launé l:nvn'On mermtal Serices

Name of Waler Well Contractor

Loese yumeer _ WWE—YHO
wﬁ%‘ 4-G-Gp
Authorlzed Signaturg ' Date

MAIL ORIGINAL TO:

LOUISIANA DEPARTMENT OF
TRANSPORTATION AND DEVELOPMENT
ATTN.: CHIEF - WATER RESOURCES SECTION
P.O. BOX 94245
BATON ROUGE, LA 70804-9245

(504) 379-1434

DEPTH OF WELL FT.
STATIC WATER LEVEL ‘D . FT. BELOW GROUND SURFACE MEASURED ON 3“q”(§:‘()&
ale

CASING _Q____, o [ metad I;Q PLASTIC | JotHeRr  LenGTH __\5_ L.
SCREEN _;Q___ IN. (] meTaL ffﬂ PLASTIC Oommer  storsize 2O tenem 1] 1.

PUMP DOWN OR GRAVITY
CEMENTED FROM —____FT. T0 GROUND SURFACE, USING METHDD HoD
LOCATION OF WELL: PARISH _-_lbﬁiufllﬁ . WELL IS NEAR. ___ _[CLQ UCrnine.. .

Huwul and ‘Firsh

APPROXIMATELY __i_ ______ MILES FROM \,/\[66’"
{Crossroads. Reflroad, Any Landmark, eic.)
Aoacl. 1148 |

{Please draw sketch on back of Original)

. REMARKS: D@QH/\ of well glpesnt nciuade Q! Sumo

DRILLER'S LOG (Description and color of cuttings, such as shale, sand, elc. in feet)

FOR OFFICE USE ONLY
PARISH WELL NO.

calt]  Hedeldi]z)

IDENTIFICATION NUMBER

ERENRRRUNERNERREN

REVISED COORDINATES

EEEEREREENERRREE

Geologic Use ol Well
o L] —
SECTION TOWNSHIP RANGE E‘_!l l__LE]
ELEV. QUAD. NO. EJ [_:l;-l
LIl
INPUT B\‘(: DATE:
INSPECTED BY: DATE:
REMARKS:

FOR MONITOR/PIEZO/RECOVERY WELLS ONLY

FROM T0 DESGRIPTION FROM ' 10 DESCRIPTION
D13 rown and. gr o
CAC Lu £
3 ‘% Qrou %bmu)")
Sittuy Gad
J 1 -
]
FOR HEAT PUMP ONLY: AVG. DEPTH FT.  NUMBER OF HOLES
ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING WELL? YES D NO. [g;l

NAME OF PERSON WHD DRILLEi) THE WELL:

Lo Pherfon
CONTRACTOR'S COPRY

(REV. 7/83}

BoifEE eI
I {SIZI ELEVHM[S] QUAD. N,O. :

LI [Hblylol
SITE ADDRESS:MZS_:B__HLU!J HY%

__ Drpuerine. 1A I07p.



M‘SK'MH“M(DMwR G B N Sm e .
Laure Environmental Services

1. USE OF WELL (Check Appropriate Box) Name ol/Water Well Coniraclor

(] pomesric (] rig suppLy [KI'MON[TORING U] piezomeer () recoveny Lcense pumeer _ WWE— YO\ :
U vear pume vote [0 wear pump supeLy [ asanoonen piot hote [ otren /%%Z\" d-G-Qu

(Please Specily)

O EE NR OB W B W

PLEASE PRINT IN INK OR TYPE WHEN COMPLETING THIS FORM

‘Authorited Signature Date
2. wew owner Lnited Stades Deot of EnerQuy srove 504 134-4211 -
3. WELL OWNER'S ADDHESSSPE QOO (SOMmCr’C e /é{%[ East 1w Orteans, A 70123 MAIL_ORIGINAL TO:
7 LOUISIANA DEPARTMENT OF
. omersves. e o e o ) DI 2. _
5. oate compLeren 3~ 19~ Al DEPTH OF HOLE A3 T, DEPTHOFWELL _—edd &2 gy BATON 28038"&“%204.9245
6. sTaTic waTER eveL L& FT. BELOW GROUND SURFACE  MEASURED ON 5"‘qzulq)(0 (504) 376-1434
ale
’ FOR OFFICE USE ONLY
7. CASING d IN. CJ meTaL PLASTIC LJoTHER  LENGTH _ l " PARISH WELL NO.
8. SCREEN _5_{__ IN. ] meTaL PLASTIC (JoTHer  stor size ,,Q\D_ LENGTH _ | D _FL. ' l-:'.‘= lﬁf |'7 | |—H ,| '/I _Ij
9. CEMENTED FROM ___~< ___FT. TO GROUND SURFACE, USING ,‘\’nlé“{’gogow‘“ OR m GA?E/%E IDENTIFICATION NUMBER
[ e Ddauere =@ | [T LT [T
10. LOCATIOM OF WELL; PARISH crvi WELL IS NEAR, aﬁ UEMIN .

REVISED COORDINATES

ey 3 wesmon WS OF Hwu | ancl"FariSh (TITTO LT T

(Crossroads, Raﬁoad Any Landmark, elc.)

Loic 11 ' I e

{Please draw skelch on back of Original) m E l ‘_‘I
11. REMARKS: DOL}H\ of well adeesrrt Lnaude Q! S, l SIECTT)N l l TOIWNTHIP] | _'RANlGE | ;
12. DRILLER'S LOG {Description and color of cutlings, such as shale, sand, etc. in feet) ELEV. QUAD. NO. _ _
FROM 70 DESCRIPTION FROM T0 DESCRIPTION | l | | ] L| l . l ] L1
D 5 bV(Q l#xn)uan & q r CLH INPUT BY: DATE:
r UL {ﬂ' £ brown INSPECTED BY: DATE:
3 Q% q ‘L1 J REMARKS:
. FOR MONITOR/PIEZO/RECOVERY WELLS ONLY
- . “ LATITUDE LONGITUDE
HONEEER) CIRNEN
SECTION TOWNSHIP RANGE
Llel2)- 1918 [/]/]1€
ELEV. QUAD. NO,
13. FOR HEAT PUMP ONLY: AVG. DEPTH FT.  NUMBER OF HOLES L_l__J__l_] UEEHD]
14. ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING wetL?  ves ) no [ﬁ SITE ADDRESS: lg082 5-B H’ 1 C//’7 Wa/(/ [l I/ ¥
15. NAME OF PERSON WHO DRILLED THE weLL: 1 O A+Hher4on p/dﬁ&/f/}’m’?@ LA '707//) L

(REV. 7/93) CONTRACTOR'S COPY



PLEASE PRINT IN INK OR TYPE WHEN COMPLETING THIS FORM

- 1

10.

1.

USE OF WELL (Check Appropriate Box)
L] mig suppLY
L] Heat pume suepLY

D DOMESTIC
[:] HEAT PUMP HOLE

wew ownen (I ¥ed] States bept O{ E"\CVC\LJ

WELL OWNER'S ADDRESSS ple QOD CDYYWY\CYC@ Qj., EGsT Nerw Ol/lfonﬁ‘, LA 70113

ER Siio U AR s £ CREY

D PIEZOMETER D RECOVERY

(] othen

(Please Specily)

WATER WELL REGISTRATION SHORT FORM (DOTD-GW-1S)

[XJ MONITORING

D ABANDdNED PILOT HOLE

PHDNE(60U() ‘]?)L{ 42771

Lﬂuh@ ENviron merﬂal Services

Name of Water Well Contractor

LIC MBE - q D '

Authorized Signature

U-4-qip

Date

OWNER'S WELL NUMBER OR NAME (if any) pﬁ W L"

DATE COMPLETED % Ig Q(D

DEPTH OF HOLE

20

H Oy

FT. DEPTH OF WELL

2.5

L meTaL

STATIC WATER LEVEL

CASING _Q__“ IN. |
SCREEN ﬁ.__ IN

PLASTIC
PLASTIC

(] mMeTAL

CEMENTED FROM _:ﬁ_x__ FT. TO GROUND SURFACE, USING

| berville

LOCATION OF WELL: PARISH

FT. BELOW GROUND SURFACE

Ol otHeR  LENGTH & FT.

[(lotHer  stoTsize __'__QLQ LENGTH ﬂ__ FT.
PUMP DOWN OR GRAVITY
METHOD METHOD

WELL IS NEAR, P/&C/Ll@ﬂ’) INE

APPROXIMATELY ._3_______.

MILES FROM \/\fﬁ O[ HMNIL/ a/nd' ﬂ&t’rCI/.Sh

3-1%-

MEASURED ON

MAIL ORIGINAL TO:

LOUISIANA DEPARTMENT OF
TRANSPORTATION AND DEVELOPMENT
ATTN.: CHIEF - WATER RESOURCES SECTION
P.O. BOX 94245
BATON ROUGE, LA 70804-9245

(504) 379-1434

(Date)

Koacl 1148

(Crossroads/hallmad Any Landmark, etc.)

(Please draw sketch on back of Original

REMARKS: _QQO‘W\ of well eeesrFtngude

DRILLER'S LOG (Description and color of cuttings, such as shale, sand, etc. in feet)

né' Sump.

FROM T0 DESCRIPTION

FROM

T0 DESCRIPTION

O

Ond
br oLon an gron)

3

CAQLY
Qr 7 Cond. brown
Cloay

3113

13 |20

; :
qwl. " Sctciéna& Silt

FOR OFFICE USE ONLY
PARISH WELL NO.

dalA [Hhol7sl] -

IDENTIFICATION NUMBER

BUANNEEEREE
LI

REVISED COORDINATES

IRNENENEEER

Geologic Use ol Well
o L]
SECTION TOWNSHIP RANGE E]j
ELEV, QUAD. NO. D ED
EERERERE R
INPUT BY: DATE:
INSPECTED BY: DATE:
REMARKS:

FOR HEAT PUMP ONLY: AVG. DEPTH

ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING WELL?

NAME OF PERSON WHO DRILLED THE WELL: TDTY) A‘HW@’ 0N

FT.  NUMBER OF HOLES

ves (] no [X]

(REV. 7/93)

CONTRACTOR'S COPY

FOR MONITOR/PIEZO/RECOVERY WELLS ONLY
. LATITUDE LONGITUDE

ENNREE Al 11[g]31]

SECTION TOWNSHIP RANGE

[Isl2] [H[9[3]

ELEV.

L2 [ep
SITE ADDRESS: L0825-8 HIQhLUCbL/ (145
P/C(CIUCmm&. LA 70704 -




MR B R N O D EE MECEECUER-E R B SE R I S EE am
|
|
1

WATER WELL REGISTRATION SHORT FORM (DOTD-GW-1S)
PLEASE PRINT IN INK OR TYPE WHEN COMPLETING THIS FORM '

'L(Lul’)e,Env{ron mc.r\fal Services

1. USE OF WELL (Check Appropriate Box)

Name of %Vater Well Contractor
(] oomesTic [ mi suppLy [X]'Mommﬂme (] piezomeTen (7 mecoveny LICEN R_WWC-— % l :
() wear pume vote [ Heat pump supply [ ABANDONED PILOT HOLE L oTHER T e 4 : U-g-glp
ease Specily Ol At
. : ‘ . " Autibrized S ~ D
2. wew ownen Unided States bept of EHCYQI L. erone (50 134 Lnf)() Sy =
3. wewL owners aooress S22, 400 Commerce Rl Epst (ewsOrleuns. LA 0122 MAIL ORIGINAL TO:
I LOUISIANA DEPARTME_NT OF

4. OWNER'S WELL NUMBER OR NAME (1 any) 2 R W = S : - AT T T N o
5. oate compLeted 3~ 2O =G0 erTH of HoLE . Q_3__ . DEPTHOFWELL _ I T ] AT BATON 28032)(&4%204.9245

6. STATIC WATER LEVEL O fr. seow croun surrace  MEASURED ON_._ 2. 'D*%T)QU (504) 378-1434
: ale
’ FOR OFFICE USE ONLY
7 cAsNG A N, (] meTaL PLASTIC ClotHeER  LENGTH 1 FT. pAmsp? WELTNO,
8. SCREEN 4 IN. [ meraL PLASTIC Clomer  storsizes OO0 Lengmm 10 FT. |(/l4 !7' l"{{al '\;’I’-f'|4r|‘2|
9. CEMENTED FROM g FT. TO GROUND SURFACE, USING &%¥£O%OWN OR %‘é\ﬁgg ] | | | ID|ENTIECA|TION NTMBTR ' | | |
10. LOCATION OF WELL: PARISH lbervilie WELL IS NEAR, P\QC{ UE e -

APPROXIMATELY 3 — MILES FROM Wfé'/— D_f(; rossm i%j, A{y Laﬁ\{z’@ Op&)// Sh l l | I I IJIEVITD TOOTDINIATEIS ]‘I LI I
/QOCLCX, //Z/Y ' Sﬁﬁlﬂgicl ' | ' I I l I I Use of Weil

(Please draw‘skelch‘on back of Original) . _ ™ EB )
1. remanks: DO OF Wil Beesm (nclwds, 9’ Sumg | SIECTIIONl ITOIWNTHIEI | ,IRAN'GE’
12. DRILLER'S LOG (Description and color of cuttings, such as shale, Sand. etc. in feet) ELEV, QUAD. NO. D DII
FROM 10 DESCRIPTION FROM | TO DESCRIPTION | | I | | [ I l | | 1]
D |3 br%aﬂa 9"“4 INPUT BY: DATE:
r it brown * INSPECTED BY: DATE:
3|23 5% CLoy REMARKS:
J J
: FOR MONITOR/PIEZO/RECOVERY WELLS ONLY
' . . LATITUDE LONGITUDE -
3[o]113]512] qfit[el¢]1]
SECTION TOWNSHIP RANGE
LIslz] - [lalsl  [ilg
ELEV. QUAD. NO.
13. FOR HEAT PUMP ONLY: AVG., DEPTH FT.  NUMBER OF HOLES I l “ IZI ” HD,L” D,
14, ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING WELL?  ves (] no [Xj . sire aooress: 1025 - B Hl(}h Wi 43
/5. NAME OF PERSON WHO DRILLED THE weLL: _1Ory) FHENEH DN P!O\L‘)A;lfmm £ LA ﬁDflbLP

(REV. 7/93) » CONTRACTOR'S COPY



R Em E . - WAMELM

PLEASE PRINT IN INK OR TYPE WHEN COMPLETING THIS FORM

1. USE OF WELL (Check Appropriate Box)

D DOMESTIC D RIG SUPPLY

[XTMON[TORING

(I eat pume vote [ Heat pump suprLy (] ABANDONED PiLOT

2. wew owner Uniked Stades Dept of Encrgyy erone( OM) 134~ 4917

MRS N W S SE W Em e

Laune Environmental Services

Name of-Water Well Contractor

(] piezomerer [ recoveay U wwe— 40|
[ other N =

Please Specily) -
( pecily) Authorized Signature. ~——

IST

HOLE

4-8-d

Date

MAI :
3. weLL owner's aooressaPE, 400 COJY\VY)CFCE Eost nﬂl)OY\CCU’IS LA To|715 LOUIS;S‘TEGPLNR:\M[;;%F
4. OWNER'S WELL NUMBER OR NAME (if any) PRwW - L AT LR A eV ELOPMENT
- - . Y’ P.Q. BOX 94245
5. oate covpreren -2 0~ Al pepTH oF Hote | ] . oeptHorweLL __ YO~ 17 BATON ROUGE, LA 70804-9245
- -— 79.
6. STATIC WATER LEVEL A FT. BELOW GROUND SURFACE  MEASURED ON__ 23 <2 (9) Ylo (504) 8781434
3
2 5 ’ FOR OFFICE uss ONLY
7. CASING IN. U MeTaL PLASTIC CJomer  tenetH O fT. PARISH
8. SCREEN _&_ IN. [ meraL PLASTIC Comern  sorsize « 010 (engm __/__O_.___ FT. Id 4]'ﬂ L‘ d ()l 7 = Zl
9. GEMENTED FROM ___cad___ FT. 70 GROUND SURFACE, USING PP DOWN OR ?AF}EAT‘QCT)B IDENTIFICATION NUMBER

LOCATION OF WELL: PARISH ‘ b@V V'\ IC

APPROXIMATELYi__ MILES FROM We 571—

10.

of /qu | andC Hlrish

LTIy 1)

REVISED,COORDINATES

near, _lGOUE NI N E,

{Crossroads, Raildad, Any Landmark, etc.)

L) CETTTT [T

IQOQQL //L/B Geolagic | I l | | | | I ] Use of Well K '
(Please draw skelch on back of Original) » i
1. nemanks: Depi-h 0t wel] gleesnt ncluaie 2 Sump. | SIECNIONI IT0|WNTH'P| | _IRAN|GE| =15 :“ _
12. DRILLER'S LOG (Description and color of cultings, such as shale, sand, etc. in feet) ELEV, QUAD, NO, \,
FOM | 10 DESCRIPTION FROM | 10 DESCRIPTION TIT 71 gy .
D 3 9’”% C@Ad -ﬁ INPUT BY: DATE: '
5 - and. brown INSPECTED BY: DATE; _
1 L C(Q/u REMARKS: i
FOR MONITOR/PIEZO/RECOVERY WELLS ONLY ‘
~ LATITUDE LONGITUDE
Bloli sl Qi1 1alylg]
SECTION TOWNSHIP RANGE
| sl2]
ELEV. QUAD. NO.
13. FOR HEAT PUMP ONLY: AVG. DEPTH FT.  NUMBER OF HOLES
14, ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING WELL?  YES [ O jXJ SITE ADDRESS: (.@875 A H( a0 L ' 1Y o

Tom Atherton

15. NAME OF PERSON WHO DRILLED THE WELL:

P{aQU(’mmP LA I0TLY

(REV, 7/93)

CONTRACTOR'S COPY




PLEASE

WATER WELL REGISTRATION SHORT FORM (DOTD-GW-18)

PRINT iN INK OR TYPE WHEN COMPLETING THIS FORM

1.

. STATIC WATER LEVEL FT. BELOW GROUND SURFACE  MEASURED ON -
. ale
caswe . () meTaL PLASTIC CJotHER  LENGTH __5__.__ FT.
SCREEN a_ IN. [ METAL PLASTIC Comern  storsizes OVO Lenath __'D_ FT.
PUMP DOWN OR GRAVITY
CEMENTED FROM'__Cg_, FT. TO GROUND SURFACE. USING PUMP DOWN. SRAVITY
LOCATION OF WELL: parsn | RECVITE were 1s Neas, _ PAGGUE v iné

10.

11.
12.

USE OF WELL (Check Appropriate Box)

(] oomesTic L] aig suppLy "MONITORING L piezomeren (] recovery
[ Juear ume wote [l mear pume stepty [ ) asanoones proT wote L oTHer

(Please Specify)

e MWE—ROL
PV VA

-TER-)UF-SEC-I - R . B &N . - -

Laune, Environmertal Services

Name of Water Well Contractor

4-9-Gi

=1 i

tholized SigMalure™ Date

wewowner Unided Stade s Dept of tlﬂt’YClu PHONE(EOL\)—]3
WELL OWNER'S ADDRESS 2PK. ,QOO COWWWCYC@ m ECI 5t hew Or IC’.'CJ T’\S;LH w0123

OWNER'S WELL NUMBER OR NAME (if any) P_ﬁ\/\/‘ FI
oae compLerep 3720~ qlo

a

DEPTH OF HOLE ' ] FT.

-
[w]
rn
o
-3

C

MAIL ORIGINAL TO:

LOUISIANA DEPARTMENT OF
TRANSPORTATION AND DEVELOPMENT
ATTN.: CHIEF - WATER RESOURCES SECTION
P.O. BOX 94245
BATON ROUGE, LA 70804-9245

(504) 379-1434

APPROXIMATELY _\i _______ MILES FROM We S—(’- O'F HWU M down% Sh

a Y
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

FOR OFFICE USE ONLY
PARISH WELL NO.

daldl  [HdelHe[7

IDENTIFICATION NUMBER

SEERENRUENEREERER

REVISED COORDINATES

HENENRRERRNNEREN

Geplogic Use ol Well
ﬁoaa]/ /:]L/(;i ' (Please draw skelch on back of Original) o S!-:CTIIO N I I TOIWNlHIPI I L ANGE l’__——E.] )
remarks: DEOT well dpeset e Q¢ Sump. 1110111 [ (] O
DRILLER'S LOG (Description and color of cuttings, such as shale, sand, etc. in feet) ELEV, QUAD. NO.
FROM 10 DESCRIPTION FROM T0 DESCRIPTION | | | | | L | I , [ | D m
O ’7 qVO/‘j ¢ O*’} 'ﬁ” INPUT BY: DATE:
Yo LUI"H”) bl’O Lwn INSPECTED BY: DATE:
7 | 7 q Sal/ﬂl’l CLO./(jl REMARKS:
FOR MONITOR/PIEZO/RECOVERY WELLS ONLY
~ LATITUDE LONGITUDE
ERNRERA Al g3yl
SECTION TOWNSHIP RANGE
LBl [tiglg [ii1g
ELEV. QUAD. NO.
FOR HEAT PUMP ONLY: AVG. DEPTH FT.  NUMBER OF HOLES I_I__JI_J_QJ I_\_Up_‘-“_d
ABANDONMENT INFORMATION: DOES THE NEW WELL REPLACE AN EXISTING WELL? ves[] wo [Xj SITE ADDRESS: e ‘ A QH—ULL&__
NAVE OF PERSON WHO DRILLED THE WELL: ] DI FH-herton ' ,qum’ma ne L A iU

CONTRACTOR'S COPY

(REV. 7/93)




--------ER-)UR-SEC---__----

WATER WELL REGISTRATION SHORT FORM (DOTD-GW-18)

PLEASE PRINT IN INK OR TYPE WHEN COMPLETING THIS FORM

Lowne Er\vwonmorﬁa\ Services

1. USE OF WELL (Check Appropriate Box) Name of Waler Well Contractor -
[ vomestic [ ric suppLy d]'MONﬁomNG (] piezomeren (] recovery LIC e WWC— 4D\ '
[ veat pump note [ weat pume supply ] asanonep pioT Hote L oTHER S | N YU-q- Gl

ease Specity, - ; S—_—
Aulhorized Signature Dat

2. wew owner UniHed Srades D?ﬁf Of l:nt»/(’;u pHone (504) 134 - 42177 ™

3. WELL OWNERSADDRESSSPQ QDD COmm(ich’f. Q(i, EG‘S,‘ New) (_/Vlf[”’) ,Lq qDlla Lﬂﬁéhﬁiﬁiﬁfmﬁuﬁ%;

4. OWNER'S WELL NUMBER OR NAME (if any) P !&W % M_mf:\'éﬁ*l’gFﬂ_nggﬂA&%gS\F/‘%lé%PgEEgJON

1
5. DATE COMPLETED 3 l [- qw DEPTH OF HOLE l % FT. DEPTH OF WELL m “ ? FT. BATON Pﬁgbglci),x&‘%%oa-sus
6. STATIC WATER LEVEL O FT. BELOW GROUND SURFACE  MEASURED ON 3 —;(,‘3:) b (504) 379-1434
ale
FOR OFFICE USE ONLY

7. CASING Q IN. [ meTaL PLASTIC (JotHer  LENGTH LQ FT. PARISH WELL NO.

8. SCREEN IN. U meTaL PLASTIC ClotHeR  sLOT SIze IO LengtH_ O 10 FT. 47 |—|

9. CEMENTED FROM ___ X FT. TO GROUND SURFACE, USING &Lé%%own OR [? ?,,RE"}\,Q'SB l l | | | } 'DrNT'EC’iT'OT NTMBTR | | | | |

T . 0
10. LOCATION OF WELL: PARISH Ihervilie WELL 1S NEAR, p'wvl LCmin -

REVISED COORDINATES

oy 9 weswor WEST OF Hwu | and Py sh (TTTTO LTI T

(Crossroads, Railfoad, Any Landmark, etc.)

Geologic Use of Well
Foact. 1148 e (T T11]

{Please draw sketch on back of Original) } . ‘\1 E[:I i
11, REMARKS: DCD’ h Of well dersr't ncludie Q' SUmp. | lecner | TOIWNTHIPI | ,FANIGE |
12. DRILLER'S LOG (Description and color of cutlings, such as shale, sand, etc. in feel) ELEV. QUAD. NO. ,:] ED
| FROM TO DESCRIPTION FROM TO DESCRIPTION | | | | l | | l .l ] I—l I—D
O !a—« qsr%ié\émq‘fkj S HH, INPUT BY: DATE:
‘ : N v %’ | h. (_‘k_()-'l_ L INSPECTED BY: . DATE:
{ 1| (¥ [Groy J Ciby ‘. e
| . :
— FOR MONITOR/PIEZO/RECOVERY WELLS ONLY
~ * LATITUDE LONGITUDE
- BofNlz - [@Qiadsl
SECTION TOWNSHIP RANGE
Ll [1Alg  [IE
ELEV, QUAD. NO.
13, FOR HEAT PUMf’ ONLY: AVG. DEPTH FT.  NUMBER OF HOLES ’ IL I l) LF D
14. ABANDONMENT INFORMATION: DOES THE NEW WE_L REPLACE AN EXISTING WELL? YES D NO m SITE ADDRESS: 00826 B ”lahw&u l ’q’ g
5. NAME OF PERSON WHO oRiLLED THe weit: | O AThEX T : ' PfOQUCmmu \LA "?DWUL[

(Rev. 7793 CONTRACTOR'S COPY
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APPENDIX C

WELL DEVELOPMENT DOCUMENTATION
GROUND WATER SAMPLING FORMS
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Well ID: o A Project No.:

Date Purged: Date/Time
ake Sampled: 4*22’?¢

Field Personnel: L ,eofa) RueoesS

Field Equipment:
Sampling - . Weather: -«
Method: W Cljcd oLy /€W—<
WELL INFORMATION .
: s
Well Diameter (in.): 2 General Condition: é—o-o v
Was well Jocked upon arrival? Was well locked upon
Ao completion? Ao
WATER LEVEL AND PURGE VOLUME INFORMATION
(Measurements in feet, tenths of feet and gallons.)
All measurements taken from: TOC
Depth to LNAPL below MP: Omne purge volume (2" di2) =0.175x(A-B) 2.7/
A. Depth to water below MP: 4 29 One purge volume (4" dia.} = 0.6528 x (A-B})
B. Total well depth belowMP: [ 9,92 3 purge volumes = 2, /5™

WELL PURGING AND SAMPLE COLLECTION ]
Approximate withdrawal gpm  Volume of water purged: : 5 S~ gallons
rate:
PH meter: é 5% SCmeter: ) .G Z o0 E

Date: -2 294
pH calibrated at buffer 70 SC callbrated @ /o & %

SAMPLE REPLICATE MEASUREMENTS: ' d

pH

P uh{ts A) g—g% ‘ B) ?‘LZZ& C) 7-éé D)

sC

pmhos/cm @25°C :,‘A"’DL * A'D L‘ *AD‘L

Temp. °C '76‘,’} —lt,? 7},3

CHAIN-OF-CUSTODY FORMS:
commnts: AL < Ade v DEECTABE LMIT < 20, 000- Micgomijed

N:\SOPASAMP.FRM . h

1300

e




GROUND WATER SANIPLING FORM

EnecoT ch®

mvmmmnmwrs
GENERAL Feo- 2.
Well ID: M’ Project No.: -
Date Purged: Date/Time -

Sampled: 4 -22- ?é
FieldPersonnel: _( , prpew  BogpesS |
Fleld Equipment:
Sampling » Weather: .
Mecthoad: g:{x/(, G/W—’é'f CAW 1//6444_,
WELL INFORMATION . .
Well Diameter ({n.): jo A General Condition: (Lo &
Was well locked upon arrival? Was well Jocked upon
: Ao completion? Mo

WATER LEVEL AND PURGE VOLUME INFORMATION
(Mcasurcments in feet, tenths of feet and gallons.)

All measurements taken from: TOC
Depth to LNAPL below MP: One purge volume (2" dia.}) =0.175x(A-B) .74
A. Depth to water below MP: 4:_ % ﬁ One purge volume (4" dia.} = 0.6528 x (A-B)
B. Total well depth below MP: 25,85 3 purge volumes = ( [ 2¢
WELL PURGING AND SAMPLE COLLECTION . \
Approximate withdrawal gpm  Volume of water purged: [ 2— gallons
rate:
pH meter: C - 8 SCmeter: /. g X000

Date: Z-22:%¢,
pH calibrated at buffer Z_ o SC calibrated @ /000

SAMPLE REPLICATE MEASUREMENTS:

B, wnits A 194 = [0.&8 @ 9 .38 o

sC

pmhos/cm @25°C - ADL ﬁ ﬂl’DL i //GfDL
Temp. °C ’7 (( 74’ 2 75‘/
CHAIN-OF-CUSTODY FORMS:
o : _JADL = KRove Detectrlie LomiT £20, 000 Micrompos’
-~
N:\SOPASAMP.FRM




.GROUND WATER SAMPLING FORM

Z EnecoTech’ .
ENVIRONMENTAL CORSULTANTS
GENERAL To-4
Well ID: _‘W Project No.:
Date Purged: Date/Time

m Sampled: 4 - Z <~ f é

Field Personnel: /L nico/n/. BolG6ESS

Field Equipment:
Sampling 3 ) Weather: - _
Methiod: Bel Qfoody Chce of Koo
WELL INFORMATION

Ves
Well Diameter (in.): 2. General Condition: (oo 4
Was well locked upan arrival? Was well locked upont

No completion? MO

WATER LEVEL AND PURGE VOLUME INFORMATION
{(Mcasurements in feet, tenths of feet and gallons.)

All measurements taken from: TOC ; '
Depth to INAPL below MP: One purge volume (2" dia) =0.175x(A-B) [, 92
A. Depth to waterbelow MP: =7 .24~ One purge volume (4" dia.) = 0.6528 x (A-B)

B. Total well depthbelow MP: /573 ' S purge volumes= 5.3 |

‘WELL FURGING AND SAMPLE COLLECTION )
Approximate withdrawal gpm  Volume of water purged: Q + O gallons

rate:

'

pH meter: G Y SCmeter: /0. F9# yroo

| Date: #-2 2-9%
PH calibrated at buffer Z. o SC calibrated @ /poo

SAMPLE REFLICATE MEASUREMENTS:
PH B)

std. units A .94 O]3F C) e

sC .
pmhos/cm @25°C Cq - l? 1000 43-5’525/&00 4— 23 xtooo

Temp. °C "7 G 7 3 :@ ?2' 7
CHAIN-OF-CUSTODY FORMS:
COMMENTS: . . ¥

D)

NASOP\SAMP.FRM
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%EnecoTech

GENERAL
Well ID: Sl Project No.:
Date Purged: Date/Time

Sampled: 4-z2-9¢

Ficld Personnel: f (ycp/as Boz&ess

Field Equipment: '

Sampling ) Weather: '

Method: M 6‘9‘)&"1 ’ G‘\-ﬂ—q Pl ea.v:'c\,
IWELL INFORMATION )

Well Diameter (in.): 2 Genersl Condition: fop &

Was well locked upon arrival? Was w¢ll locked upon '

o completion? A0

WATER LEVEL AND PURGE VOLUME INFORMATION
(Mecasurements in feet, tenths of feet and gallons.)

All measurements taken from: TOC

Depth to LNAPL below MP: - One purge volume (2" dia.) = 0.175 x (A-B) - :Z i
A. Depth to water below MP; 3 2 One purge volume (4" dia.) = 0.6528 x (A-B)
B. Total well depth belowMP: 27 .l0 8 purge volumes = Y,Zﬁ

WELL PURGING AND SAMPLE COLLECTION

Approximate withdrawal gpm  Volume of water purged: 7. S gallons
rate: .
pH meter: 6-8 SC meter: /O.?¢ krocd

Date: £-22:9¢

PH calibrated at buffer 1. o SC callbrated @ /O

SAMPLE REPLICATE MEASUREMENTS:

H A )
ctd. units 7.1z Y oost |19 wee |°
SC

mhos/cm @25°C AL ADL b

Temp. *C 20 77.© &
CHAIN-OF-CUSTODY FORMS:

comments: DL - Atz Detscxearc LT < 2_5,000. Mrcrtmios |

NASOPASAMP.FRM
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' Z EnecoTech’

. GROUND WATER SAMPLING FORM:

GENERAL

Well I: ey, Vo projectNo:_{2-D122.0 - 00\

ate ed: -5 - J
e B3P A0F SRR haoqy

Field Personnel: [/ satcos o/ BUKG%S

Field Equipment: O £<

Sampling . Weather: -
Method: w C&DOJ—L/ O o Gﬁ. ZO.UV_,
WELL INFORMATION . '

Well Diameter (in.): z General Condition: (oD

Was well Jocked upon arrival? Was well locked upon

Ao completion? MO

WATER LEVEL AND FURGE VOLUME INFORMATION
(Measurcments in feet, tenths of feet and gallons.)

All measurements taken from: TOC
Depth to LNAPL below MP: One purge volume (2" dia.) =0.175x(A-B) 2 .45 5
A. Depth to water below MP: fg- 50 One purge volume (4% dia.) = 0.6528 x (A-B}

B. Total well depth below MP: 200, 03 8 purge volumes = 7.3 ¢ s
WELL PURGING AND SAMPLE COLLECTION )
Approximate withdrawal gpm  Volume of water purged: : 7- 5_ gallons
rate: - .
pH meter: <ﬂ .% SC meter: (D .% Y (00
Date: -2z

PH calibrated at buffer '7f0g SC calibrated @ ] 000

SAMPLE REPLICATE MEASUREMENTS:

Phs. umits Y ass P g @ 897 P

SC
gmhos/cm @25°C | S.232x/c00 | 4 B4 xiwn | DIF koo

Temp. °C 75' o 739 720
CHAIN-OF-CUSTODY FORMS:
COMMENTS:

N-\SOP\SAMP.FRM e

il




i

= o . .GROUND WATER SAMPLING
Z EnecoTech’ SR AE N OLAIMELING
ENVIRONMENTAL CONSULTANTS . ,
GENERAL
Well ID: % %-q" Project No.:
Dat ds: Date/Time
e S:.n:plcd: +'-22"9é
Field Personnel: /[ . pic0/a) 'BUMQS
Field Equipment:
Sampling < Weather: .
Method: Bacl Clocutsy chireece_of Lo
.
WELL INFORMATION : . -
Well Diameter (fn.): Z a General Condition: &’oﬁé/
Was well locked upon arrival? Was well lJocked upon
/‘J dJ completion? Ao

WATER LEVEL AND PURGE VOLUME INFORMATION
(Measurements in feet, tenths of feet and gallons.)

All measurements taken from: TOC

Depth to LNAPL below MP: Omne purge volume (2" dia.) = 0.175 x (A-B) t @ Zé
A, Dcpth to water below MP: 2, 22 One purge volume (4" dia.) = 0.6528 x (A-B)
B. Total well depth below MP: /9. 75 3 purge valumes = 5.47

‘WELL PURGING AND SAMPLE COLLECTION .

Approximate withdrawal gpm  Volume of water purged: b.o gallons
rate:
pH meter: 7].0% SC meter: l'o’q4 Y /DO
Date: 4-2z- 2L,
pH calibrated at buffer .o SCcalibted @ /OO
SAMPLE REPLICATE MEASUREMENTS: ’
PH A) B) c . D)
std. units 925 /773 /o8-8
sC )
ymhosfem @25°C (9\;2 774! Lo O A L8 ¥cwo Z. i
Temp. *C 130°F | 70 75 .0
CHAIN-OF-CUSTODY FORMS:
COMMENTS:
N:\SOP\SAMP.FRM
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APPENDIX D
BOREHOLE LOGS/WELL COMPLETION DIAGRAMS




Z EnecoTech _
‘ENVIRONMENTAL CONSULTANTS BOREHOLE LOG PW-1 Page 1 of _ 1
4 Date(s) Drilled: 03/19/96
Project Name: SPR_— Bayou Choctaw Logged By: R. Knight
Project Number: 12-01226-001 Contractor: Layne
Location: __60825 Hwy. 1148 Plaguemine, Louisana  Drill Rig/Method: Hollow Stem Auger
| T R SEC QR QR sumpling Method: Continuous
Northing: Easting: Borehole Diam.: _8-1/4"__ Drilling Fluid: ___None
Ground Surface Elev.: Depth to Water: 7' Total Depth: 17
Property Owner/Contact: Application: Testhole/Monitoring Well
~ on 8 =] : o g o (&) . . e
s | 3= . >’é\ Sa | 23| wn Lithologic Description Well |
= | £|&g S coal|l e | ol O Completion
) = |S [=] = A D O D W
[ PN (Ve) [ (& PN o o o oD
3
_% DK BROWN 0 0.50 100§ CL | 0.0-3.0° Cloy silty — dark brown to gray, soft, moist, roots.
7
- DK BROWN 0 0.50 100 3.0-8.0" Clay silty — dark brown to gray, moist, soft, root mass,
] / iron deposits. Peat layer at 3.5'. v
—% SCREEN
0 — DK BROWN 0 0.75 100 8.0-13.0° Clay silty — dark brown to gray, medium moist.
- 0 0.25
GRAY 0 0.50 100 13.0-17.0' Clay sandy — very fine grained, gray, soft, wet.

[2

SUMP

122601P1.0WG

;> orour == BENTONITE SAND

\V4 STATIC WATER LEVEL

ECrﬂc




% EnecoTech
4 — -
ENVIRONMENTAL CONSULTANTS BOREHOLE LOG PW-2 Page 1 of __ 1
Date(s) Drilled: 03/19/96
Project Name: SPR_— Bayou Choctaw Logged By: R. Knight
Project Number: 12-01226-001 Contractor: Layne
Location: __60825 Hwy. 1148 Ploquemine, louisang Drill Rig/Method: Hollow Stem Auger
| T R SEC QIR QTR sampling Method: Continuous
Northing: Easting: Borehole Diam.: _8-1/4" Drilling Fluid: __ None
Ground Surface Elev.: Depth to Water: 18’ __ Total Depth: 23" -
Property Owner/Contact: Application: Testhole/Monitoring Well
=1 . s 128 |%|8
~ ol B S o . S
= | S . “E1 5 B ER R Lithologic Description Well
a | 1€ o sl ¢ | o O Completion
[5) = |Oo =] = A O O ] [72]
(] —1 | (@] o= oo o D
7 0.0-0.5° Roaod base and clay. T T
_/ BROWN 0 0.50 100 | CL | 0.5-3.0' Cloy silty — brown to gray, medium moist, black organic ‘ ..
/ materiol at 3. R
5 -:/
- /% GRAY-BLK | 5.0 0.25 5 3.0-8.0° Clay silty — sandy, very fine grained, gray—black, soft, % %
/ . moist, some roots.
~% SUGAR SND —F| L)
10 —/-
- / GRAY 0 0.50 10 8.0-13.0" Clay silty — gray, medium moist, seme roots.
—% SCREEN
15 — / ,
] / GRAY 0 0.50 100 13.0-18.0" Cloy silty — gray, medium moist, root mass.
_Z_
20 _/ BROWN 0 0.25 100 18.0-22.0° Clay sandy — very fine grained, brown, soft, wet.
_% 22.0-23.0' Peat layer. SUMP  ——{r
GRAY 0 0.50 100 23.0° Clay silty = gray, medium moist. -
25 —]
- 122601P2.0WG

T N - Ny O G A W

Comments: GROUT BENTONTTE [ ] saND
“ . =

N STATIC WATER LEVEL




ENVIRONMENTAL CONSULTANTS

BOREHOLE LOG -

PW-4 Page 1 of 1

J%EnecoTech'

Date(s) Drilled: 03/18/96
Project Name: SPR - Bayou Choctaw Logged By: R. Knight
Project Number: 12-01226-001 Contractor: Layne
Location: __60825 Hwy. 1148 Ploquemine, Louisana Drill Rig/Method: Hollow Stem Auger
T R SEC QIR QR sumpling Method: Continuous
Northing Easting: Borehole Diam.: _8—=1/4"  Drilling Fluid: __None
Ground Surface Elev.: Depth to Water: 15" Total Depth: 20’
Property Owner/Contact: Application: Testhole/Monitoring Well
= 5 Sg |13
= | 318 & Ss |2 S
= | €18l . ==l =g |l 21,5 Lithologic Description Well
o | £]€ o os| ¢ o © 7 Completion
D = |o (=] = a S O @ %]
[an) — Q O = a o oz e
_/ DK BROWN 0 0.5 100 | CL | 0.0-3.0" Clay — silty, dark brown—gray, mottled, iron deposits,
/ calcium nodules, moist, some roots. Peat layer at 3'.
5 —/
__/ DK GRAY 0 0.5 100 3.0-8.0" Clay siit — dark gray, brown mottling, some roots. T
- / SUGAR SAND
10 _/% LT BROWN 0 0.5 100 8.0~13.0" Clay silt — light brown to gray, mottled, some roots.
i “// SCREEN
i - BLUE-GRY 0 0.5 . ]100 | ML | 13.0-20.0° Siit sand — very fine grained, blue—gray, wet ot 13',
| 5 some roots, iron depasits.

122601P4.DWC

“v I GROUT
Cemments: (—_—l

_——

BENTONITE [:] SAND

M STATIC WATE

R LEVEL




EnecoTech _
ENVIRONMENTAL CONSULTANTS BOREHOLE LOG PW=95 Page 1 of _1
Date(s) Drilled: 03/20/96
Project Name SPR - Bayou Choctaw Logged By: R. Knight
Project Number 12-01226-001 Contractor: Layne
Location: __60825 Hwy. 1148 Plaguemine, Louisana Drill Rig/Method: Hollow Stem Auger
T R SEC QIR QIR sompling Method: Continuous
Northing: Easting: Borehole Diam.: _8=1/4"  Drilling Fluid: __ None
und Surface Elev. Depth to Water: ____ 10" Total Depth: 23
Property Owner/Contact: Application: Testhole/Monitoring Well
- S S L 13
[ > (=% = = > (@]
~ oh =] o e (@]
< | Sla = ==l 22181, Lithologic Description Well
a | =& kS cal|l c@a | o] O - * Completion
D = 1| S = oa S @ D v
o — N (@) Q- Qo o )
1 B
/ BROWN 0 1.00 100 | CL | 0.0~3.0' Clay silty ~ brown to gray, medium, root mass, moist, iron
— / deposits. Pect layer at 3'.

] BROWN 0 0.50 100 3.0-8.0° Cloy silty — brown to gray, medium, mottled, moist, some

% iron deposits.
__/ GRAY 0 1.00 100 8.0-13.0" Cloy silty ~ gray, brown mottling, medium, moist, root S =
mass, iron deposits.

‘é‘ SCREEN
5
/ GRAY 0 1.00 | 100 13.0-18.0' Clay sily ~ gray, medium, moist.

20 —| ! : SUMP

- d GRAY-0LV 0 0.50 100 [ ML | 18.0-23.0° Silt clayey — gray—olive, medium wet, root mass.

122601P5.DWG

== BENTONITE [~ ] SanD




ZFEnecoTech

ENVIRONMENTAL CONSULTANTS BOREHOLE LOG - PW-6 Page 1t of __ 1
Date(s) Drilled: 03/20/96-03/21/96
ol Project Name: SPR_— Bayou Choctaw Logged By: R. Knight
§ Project Number: 12-01226-001 Contractor: Layne
| Location: __60825 Hwy. 1148 Ploquemine, Louisana  Drill Rig/Method: Hollow Stem Auger
‘ T R SEC QR QR sempling Method: Continuous
| Northing: Easting: Borehole Diam.: _8~1/4" _ Drilling Fluid: __None
Ground Surface Elev.: Depth to Water: 10" Total Depth: 17
j Property Owner/Contact: Application: Testhole/Monitoring Well
= 5 sy ] 3
S| &lg & | 35|23
= | glal = ~ | 5= 2w Lithologic Description Well
a | £ |E L 5]l ¢ | o © Completion
D = | O Q P o W <] [72]
[en] [ (] Q O [a N - [a e )
-] % 0 0.25 100} CL | 0.0-7.0" Clay — silty, brown—gray, soft, mottled, root mass, moist. . .
:éf BROWN .O 0.50 100 B ~
s — %
_/ SCREEN — -1~}
10 —/ GRAY 0 0.30 100 7.0-12.0" Cloy - sitty, gray, medium, moist to wet root mass. 5_2 _—_
415 _/ SUMP '
- % BROWN 0 0.50 100 120-17.0" Clay - saondy, very fine grained, medium, wet root mass.

122601P6.DWG

“» | GROUT
Comments: D_

—
et

BENTONITE [:[ SAND

Y STATIC WATER LEVEL




Z EnecoTech -
; ‘ENVIRONMENTAL CONSULTANTS BOREHOLE LOG PW—7 Page 1 of 1
Date(s) Drilled: 03/20/96
Project Name: SPR - Bayou Choctaw Logged By: R. Knight
Project Number: 12-01226-001 Contractor: Layne
Location: _ 60825 Hwy. 1148 Plaguemine, Louisana Drill Rig/Method: Hollow Stem Auger
T R SEC QTR QTR Sampling Method: Continuous
Northing: Easting: Borehole Diam.: _8—1/4"  Drilling Fluid: __None
| Ground Surface Elev.: Depth to Water: 9 Total Depth: 17’
Property Owner/Contact: Application: Testhole/Monitoring Well
— 5 Sy (¥ 3
| F|g & ss |58
=gl - "T85 | 3| w Lithologic Description Well
o | = |E o a5 ca o] © Completion
) ~ |o [<] - a O O D (72
a U (Ve] (] O o o= [a e ]
BROWN 0 0.25 20 0.0-8.0° Road base — brown/white.
_ |
_ 0 0.75 30
5 —
- | |
SCREEN
Il %
] %- DK BROWN 0 0.25 30 | CL | 80-17.0" Clay — silty, dark brown—gray, soft, iron deposits.
_%- 0 0.25 40
15 —/
_/ 0 0.25 10 SUMP  ————
’/ R

122601P7.0WG

“v T GROUT
Comrrents:_D

BENTONITE [ ] SAND

¥ STATIC WATER LEVEL




Z EnecoTech
4 — -
ENVIRONMENTAL CONSULTANTS BOREHOLE LOG PW-38 Page 1 of _1
Date(s) Drilled: 03/21/96
o Project Name: SPR_— Bayou Choctaw Logged By: R. Knight
Project Number: 12-01226-001 Contractor: Layne
Location: 60825 Hwy. 1148 Plaguemine, Louisana Drill Rig/Method: Hollow Stem Auger
T R SEC QR QTR Sampling Method: Continuous
W Northing: Easting: Borehole Diam.: _8=1/4"__ Driling Fluid: __None
Ground Surface Elev.: Depth to Water: 12"  Total Depth: 18
Property Owner /Contact: Application: Testhole/Monitaring Well
= S S5y |13
= | &g s ss | 2| S
s | Sig] o =l =5 12| w Lithologic Description Well
a | £ € S 5] 23|81 & Compietion
O = |o [=3 - o T D O 2]
o | Dln &) SE| e || D
. 100 0.0-2.0° Filt material, clay - silty, sandy, fine to medium
grained gravels.
_/ B GRAY 0 0.50 CL | 2.0-3.0" Cloy - silty, gray, medium, moist, root mass.
5 ——/
_” BLACK 0 0.50 100 3.0-7.00 Clay — silty, black, medium, moist, odor observed,
_/ GRAY 0 0.50 100 7.0-11.0' Clay silty ~ gray, medium moist, root mass.
_J/ ’
/ SCREEN
; ; TAN 0 0.0 100 | SP | 11.0-12.0° Send - medium to fine grained, oolitic, silica, wet. 2
5 _%
- GRAY 0 1.00 100 | CL | 12.0-18.0° Cloy silty — moist, root mass, gray, brown mottling, :
‘ / medium, iron deposits. SUMP

12260.1P8.DWG

== BENTONITE D SAND

Y 5TATIC WATIR LEVEL




APPENDIX E

..... G G G SHDEN SRR GI eubi el «BdlE GESEEE GRS G




APPENDIX E
SLUG TEST PLOTS

&2
&
Recycled Paper




IP % EnecoTech Inc.

PROJECT:

SPR-BAYOU CHOCTAW

JOB Now: FILE No.: _
12-01226-001 112601P1.CDR

ADDRESS:

60825 HIGHWAY 1148
PLAQUEMINE LOUISIANA

BAYOU CHOCTAW PW-1

Key:
K= cm/sec
Y& = cm

Displacement (cm)

100. IWWIlllllllllllllllllﬂ[lll'lHII[FHIHHIHH

0. 504. 1008. 131%2.
Time {sec)

10 L[IIIlllllllHHIII]lllllllII’IHIIIHl’lHHIllI

2016.

320.

Agquifer Type:
UNCONFINED

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =1.899x10°
Y& =45.81

Slug Test Data:




R ' PROJECT: .
%EnecoTech Inc. SPR-BAYOUCHOCTAW
. ENVIAONMENTAL CONSULTANTS

JOB No FILE No.: ADDRESS: 60825 HIGHWAY 1148
12-01226-00] 112601P2.CDR PLAQUEMINE LOUISIANA
Key:
BAYOU CHOCTAW PW-2 | Yo Jom
Aquifer Type:
UNCONFINED

100. JIIIHIH!IIHIIlIIlHHlIIIIIIIIlllllllIIIIIIIIL

— Solution Method:
7] BOUWER AND RICE

7~

0] -
o/

-

G

0

0 A

o) -

W ] Estimated Parameters:
it .

o} . K =6.487x10°%
b i Y5 = 55.42

A

| Slug Test Data:

1 HIHHII'HIILIIII’HIIIHII’HIILIII IILUIIII

0. 672, 1344, 2016, 2688, 3360.
Time (sec)




% EnecoTech Inc.
ENVIRONMENTAL CONSULTANTS

PROJECT:

SPR-BAYOU CHOCTAW

JOB No.:

12-01226-001 112601P4.CD

FILE No.: ‘ ADDRESS: 60825 HIGHWAY 1148
PLAQUEMINE LOUISIANA

BAYOU CHOCTAW PW-4

Key:
K= cm/sec
Y& =cm

Displacement (cm)

100. _HHIHH|IIIHHHIHHIIIH'IIIHHII'IIIIIIIIL

% _

1 IIIllHHlll||lllllllllll.llllllIIIIIHIIIHHIIH

0. 480.  960.  1440. 1920. 2400.
Time (sec)

Aquifer Type:
UNCONFINED

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =466x10 %
YZ = 29.59

Slug Test Data:




PROJECT:

% EnecoTech Inc. SPR-BAYOU CHOCTAW
EN.VIRONMENTALOONSULTANTS

JOB No.: FILE No.: ADDRESS: 60825 HIGHWAY 11438

12-01226-001 112601P5.CDR PLAQUEMINE LOUISIANA

Key:

BAYOU CHOCTAW PW-5 G smisec

Aquifer Type:

UNCONFINED
100. IIHIHHIHIIIIIHIIIHHIHlIlHIIHI}IIHHHI

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =2.025x10°

YZ = 43.64

Displacement (cm)

Slug Test Data:

09
10, e o N

0. 624. 1248. 1872. 2496. 31R%0.
Time (sec)

¢




PROJECT:

%EnecoTech Inc. SPR-BAYOU CHOCTAW
ENVIR -TANTS

ONMENTAL CONSUL

JOB No.:

12-01226-001 112601P6.CDR

FILE No.: ADDRESS: 60825 HIGHWAY 1148
PLAQUEMINE LOUISIANA

BAYOU CHOCTAW PW-6

Key:
K= cm/sec
Y# =cm

Diéplacement (cm)

100.

framamie
(e

_llllllIIIIIHHHII’IHIHIII|IIIIIIIHIHH]TFIL

o

I

O 000

HIIIHH’I HlllllllllIIIHI[HHHHIIIIHHIII

0. 168.  336.  504. 672.  840.

Time (sec)

Aquifer Type:
UNCONFINED

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =7.007x10*
Y& = 40.47

Slug Test Data:




% EnecoTech Inc.
ENVIAONMENTAL CONSULTANTS

PROJECT.

SPR-BAYOU CHOCTAW

JOB No.:
12-01226-001

FILE No.:
112601P7.CDR

ADDRESS:

60825 HIGHWAY 1148
PLAQUEMINE LOUISIANA

BAYOU CHOCTAW PW-7

Key:
K= cm/sec
YZ =cm

100.

Displacement (crm)
[,
— o

o
o

U T T

lllllll

IHIlllllllllllllllllllIIIIIllIIIIIIHIHHHH

(N

i IIIIICﬂ

HHHHI’IHIIIIII’IIIHIIIIIIIIIIIlllllllHHH

0.01

0.

2.8 5.6 8.4
Time (sec)

Aquifer Type:
UNCONFINED

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =1.083x102
Y% = 16.43

11.2 14.

Slug Test Data:




EnecoTech Inc

ONMENTAL CONSUI

PROJECT:

SPR-BAYOU CHOCTAW

OB No.: FILE No.:
12-01226-001 112601P8.CDR

ADDRESS:

60825 HIGHWAY 11438

PLAQUEMINE LOUISIANA

BAYOU CHOCTAW PW-8

Key:
K= cm/sec
Y3 =cm

100. IIHHHI'IIIIIIHI'IHHHHIHIIIIHIIIIIIIHH

Displacerment (cm)

Aquifer Type:
UNCONFINED

Solution Method:
BOUWER AND RICE

Estimated Parameters:
K =278x10 %
YZ =43.91

AEERREANERERNNEN

Time (sec)

‘ 10. AN
t 0. o04. 1008. 1312.

2016.

2920.

Slug Test Data:
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APPENDIX F

l ‘ | DISTRIBUTION CURVES AND LABORATORY REPORTS
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LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY
SCOTT, LOUISIANA ’
ZIP 70583-8544
PHONE: (318} 237-4775

Certificate of Analysis No. L1-9603C55-01

ENECOTECH ENV. CONSULTANTS
2825 WILCREST, SUITE 308
HOUSTON, TX 77042

ATTN: JERRY BECKMAN

P.O.#
COC #1035-1037

. 04/15/96

PROJECT: SPR BAYOU CHOCTAW, LA
SITE: .

SAMPLED BY: ENECOTECH

SAMPLE ID: BC-MW-1-13' TAG #1399

PROJECT NO:
MATRIZX:

DATE SAMPLED:
DATE RECEIVED:

1201226001
SOIL

03/19/96 08:35:00
03/29/96

SIEVE ANALYSIS

MICROMETER % BY WEIGHT UNITS
300 83.1¢ Weight %

250 6.15 Weight %

180 1.57 Weight %

150 1.64 Weight 2

125 1.68 Weight %

106 0.88 Weight %

75 3.59 Weight %

38 1.30 Weight %

PAN 0.00 Weight %

ANALYZED BY: LB DATE/TIME: 04/10/96 11:00:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS:

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results rep

Weight Basis unless otherwise noted.

S Coso A

orted on a Wet

Bo Blankfield, Laboraziﬁy Director



LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA :
ZIP 70583-8544 -
PHONE: {318} 237-4775 .

Certificate of Analysis No. L1-9603C55-02

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 . : P.O.#
HOUSTON, TX 77042 . : COC #1035-1037
ATTN: JERRY BECKMAN . 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA PROJECT NO: 1201226001

SITE: MATRIX: SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/19/96 08:50:00
SAMPLE ID: BC-MW-1-16' TAG #1400 DATE RECEIVED: 03/29/96 E

SIEVE ANALYSIS

MICROMETER ' % BY WEIGHT UNITS
300 23.23 Weight %

250 1.27 - Weight %

180 3.24 - Weight %

150 3.64 Weight %

125 3.34 Weight %

106 3.39 " Weight 3%

75 17.60 Weight %

38 27.00 Weight %

PAN 17.29 Weight %

ANALYZED BY: LB DATE/TIME: 04/10/96 11:40:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and gquality control. Results reported on a Wet
Weight Basis unless otherwise noted.

b3 Coco /—

Bo Blankfield, La%szfory‘Director

S EE S NN NS LS N M e GR B W e




LAFAYETTE AREA LAB

* 500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP 70583-8544
PHONE: (318) 237-4775

1

k]
) .
{

certificate of Analysis No. L1-9603C55-03

ENECOTECH ENV. CONSULTANTS .
2825 WILCREST, SUITE 308 . P.O.#

HOUSTON, TX 77042 COC #1035-1037
ATTN: JERRY BECKMAN ‘ 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA - PROJECT NO: 1201226001

SITE: : MATRIX: SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/19/96 13:25:00
SAMPLE ID: BC-MW-2-20' TAG #1402 DATE RECEIVED: 03/29/96 .

SIEVE ANALYSIS

MICROMETER % BY WEIGHT UNITS

' 300 16.62 Weight %

250 2.00 Weight 2

i80 3.75 Weight %

- 150 7.59 Weight %

125 9.32 Weight %

106 10.01 Weight %

75 29.97 Weight %

38 13.59 Weight %

PAN 7.15 Weight %
ANALYZED BY: LB DATE/TIME: 04/10/96 13:30:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

25 Poco /-

Bo Blankfield, Lizgiﬁtory Director




LAFAYETTE AREA LAS ,
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP 70583-8544
PHONE: (318) 237-4775

Certificate of Analysis No. L1-9603C55-04

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 ) P.O.#
HOUSTON, TX 77042 » COC #1035-1037
ATTN: JERRY BECKMAN 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA PROJECT NO: 1201226001

SITE: MATRIX: SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/18/96 15:55:00
SAMPLE ID: BC-MW-4-16' TAG #1397 DATE RECEIVED: 03/29/96

SIEVE ANALYSIS

MICROMETER % BY WEIGHT - UNITS
300 36.52 Weight %
250 1.96 Weight %
. 180 7.81 Weight %
150 7.39° Weight %
125 10.95 Weight %
‘ 106 2.35 Weight 3%
75 15.99 Weight %
38 13.01 Weight %
PAN 4.20 Weight %
ANALYZED BY: LB ' DATE/TIME: 04/10/96 15:00:00

NOTES: ND - Not Detected
NA - Not Analyzed

i\.

COMMENTS:

- e .

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and guality control. Results reported on a Wet
Weight Basis unless otherwise noted.

S72 (oo /—-

Bo Blankfield, Labiz%fyry Director




LAFAYETTE AREA LAB -

500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA -
ZIP 70583-8544 -
PHONE: {318) 237-4775 .

Certificate of Analysis No. L1-9603C55-05

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 P.O.#
HOUSTON, TX 77042 ' : COC #1035-1037
ATTN: JERRY BECKMAN 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA PROJECT NO: 1201226001

SITE: MATRIX: SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/20/96 08:00:00
SAMPLE ID: BC-MW-5-13' TAG #1404 . DATE RECEIVED: 03/29/96 :

SIEVE ANALYSIS

MICROMETER % BY WEIGHT UNITS
300 67.46 Weight %

250 6.46 "Weight %

180 11.65 Weight %

150 9.49 : Weight %

125 2.32 Weight %

106 0.30 Weight %

75 1.25 Weight %

38 1.07 Weight %

PAN 0.00 : Weight %

ANALYZED BY: LB DATE/TIME: 04/10/96 16:00:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS:

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

Bo Blankfield, Labszyory Director




LAFAYETTE AREA LAB

500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP 70583-8544
PHONE: (318) 237-4775

.
oAy
LA
o5y

certificate of Analysis No. L1-9603C55-06

ENECOTECH ENV. CONSULTANTS :
2825 WILCREST, SUITE 308 P.O.#

HOUSTON, TX 77042 cocC #1035-1037
ATTN: JERRY BECKMAN 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA PROJECT NO: 1201226001

SITE: MATRIX: SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/20/96 06:50:00
SAMPLE ID: BC-MW-6-16' TAG #1408 DATE RECEIVED: 03/29/96

SIEVE ANALYSIS

MICROMETER % BY WEIGHT UNITS

300 34.61 Weight %

250 1.46 Weight %

180 2.84 Weight %

150 4.70 Weight %

+ 125 3.49 Weight %

106 3.88 Weight %

75 20.65 Weight %

38 18.04 Weight %

PAN 10.33 Weight %
ANALYZED - BY: LB - DATE/TIME: 04/10/96 17:00:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS -

QUALITY ASSURANCE: This analysis was performed in ‘accordance with EPA

guidelines for analysis and gquality control. Results reported on a Wet
Weight Basis unless otherwise noted.

2573 Coes /%—— _

Bo Blankfield, Labiz%f%ry Director
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LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.,
SCOTT, LOUISIANA
ZIp 70583-8544
PHONE: (318) 237-4775

certificate of Analysis No. L1-9603C55-07

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 P.O.#
HOUSTON, TX 77042 . COC #1035-1037
ATTN: JERRY BECKMAN 04/15/96
PROJECT: SPR BAYOU CHOCTAW, LA PROJECT NO: 1201226001

SITE: . : MATRIX:. SOIL

SAMPLED BY: ENECOTECH DATE SAMPLED: 03/20/96 12:50:00
SAMPLE ID: BC-MW-7-10' TAG #1406 DATE RECEIVED: 03/29/96

SIEVE ANALYSIS

MICROMETER % BY WEBIGHT UNITS
300 70.87 Weight %

250 15.28 Weight %

180 7.08 Weight %

150 6.77 Weight %

125 0.40 Weight %

106 0.64 Weight %

75 0.77 . Weight %

38 0.18 Weight %

PAN 0.00 Weight %

ANALYZED BY: LB DATE/TIME: 04/11/96 08:00:00

NOTES: ND - Not Detected
‘NA - Not Analyzed

COMMENTS:

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

Bo Blankfield, Labizéfory Director




LAFAYETTE AREA LAB

500 AMBASSADOR CAFFERY PKWY
SCOTT, LOUISIANA )
2IP 70583-8544
PHONE: (318) 237-4775

certificate of Analysis No. L1-9603C55-08

ENECOTECH ENV. CONSULTANTS -

2825 WILCREST, SUITE 308 _ P.O.#
HOUSTON, TX 77042 , COC #1035-1037
ATTN: JERRY BECKMAN _ 04/15/96
PROJECT: SPR BAYOU CHOCTAW, IA PROJECT NO: 1201226001

SITE: - MATRIX: SOIL

SAMPLED BY: ENECOTECH ‘ DATE SAMPLED: 03/21/96 10:55:00
SAMPLE ID: BC-MW-8-15' TAG #1410 DATE RECEIVED: 03/29/96 '

SIEVE ANALYSIS

MICROMETER % BY WEIGHT UNITS
300 56.51 Weight %

250 14.28 Weight %

180 11.29 Weight %

150 9.41 Weight %

125 3.14 Weight %

106 0.99 Weight %

75 2.39 Weight %

38 1.05 . Weight %

PAN 0.94 Weight %

ANALYZED BY: LB DATE/TIME: 04/11/96 09:00:00

NOTES: ND - Not Detected
NA - Not Analyzed

COMMENTS:

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

/_

Bo Blankfield, Labz§i7ory Director
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- ORIGINAL

LAFAYETTE

AREA LAB

500 AMBASSADOR CAFFERY PKWY.
. SCOTT. LOUISIANA
ZIP 70583-8544
PHONE: {318} 237-4775

Certificate of Analysis No. L1-9604D86-01

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 . P.O.&
HOUSTON, TX 77042 COC #6745
ATTN: JERRY BECKMAN DATE: 05/02/96
PROJECT: SPR — BAYOU CHOCTAW PROJECT NO: -
SITE: BAYOU CHOCTAW, LA ‘ MATRIX: WATER
SAMPLED BY: ENECOTECH DATE SAMPLED: 04/22/96 11:30:00
SAMPLE ID: PW-7 . DATE RECEIVED: 04/27/96 '
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
) LIMIT

Chloride, Total 2180 1 mng/L

Method 325.3 *

Analyzed by: LB

. Date: 04/29/96 15:00:00
Total Dissolved Solids 4650 - 10 mg/L

Method 160.1 *
Analyzed by: LB
: Date: 04/29/96 14:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater,
*#**Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

18th ed.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet

Weight Basis unless otherwise noted.

BB Ooen /-

. - Bo Blankfield, Efaoratory Director
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LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA |
ZIP 70583-8544
PHONE: (318) 237-4775

- N N R aE TS R W = .

Certificate of Analysis No. L1-9604D86-02

ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 . . P.O.#
HOUSTON, TX 77042 . . COC #6745
ATTN: JERRY BECKMAN DATE: 05/02/96
PROJECT: SPR - BAYOU CHOCTAW : PROJECT NO:

SITE: BAYOU CHOCTAW, LA ) MATRIX: WATER

SAMPLED BY: ENECOTECH DATE SAMPLED: 04/22/96 10:34:0

SAMPLE ID: PW-6 DATE RECEIVED: 04/27/96 :

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

Chloride, Total : 980 1 ng/L
Method 325.3 * ;
Analyzed’by: LB

Date: 04/29/96 15:00:00

Total Dissolved Solids 2170 10 mg/L
Method 160.1 *
Analyzed by: LB

Date: 04/29/96 14:00:00

Total Recoverable Petroleum Hydrocarbons ND 1 mg/L
Method 418.1 * . .
Analyzed by: JD

Date: 05/01/96 11:00:00

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*%%*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed4d.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

5B Ooso /-

Bo Blankfield, Laigf?tory Director




LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA .. - -
T A ZIP 70583-8544 LU
PHONE: {318) 237-4775

- .

R W
|

‘

P G W S EE N @GE YO A =

Certificate of Analysis No. L1-9604D86-03

ENECOTECH ENV. CONSULTANTS .
2825 WILCREST, SUITE 308 P.O.#

HOUSTON, TX 77042 COC #6745
ATTN: JERRY BECKMAN DATE: 05/02/96
PROJECT: SPR - BAYOU CHOCTAW PROJECT NO:

SITE: BAYOU CHOCTAW, LA MATRIX: WATER

SAMPLED BY: ENECOTECH DATE SAMPLED: 04/22/96 14:45:00
SAMPLE ID: PW-1 . . DATE RECEIVED: 04/27/96 -

ANATLYTICAL DATA

PARAMETER ' RESULTS DETECTION UNITS
LIMIT

Chloride, Total . 36200 1 ng/L
Method 325.3 % .
Analyzed’by: LB

Date: 04/29/96 15:00:00

Total Dissolved Solids 58100 10 mg/L
Method 160.1 *
Analyzed by: LB

Date: 04/29/96 14:00:00

Total Recoverable Petroleum Hydrocarbons ND 1 ng/L
Method 418.1 *
Analyzed by: JD

Date: 05/01/96 11:00:00

ND - Not detected.

°

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

*%Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
**%Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed. ‘

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

Cocs /-

Bo Blankfield, Laﬁzf?tory Director




LAFAYETTE AREA LAB .
500 AMBASSADOR CAFFERY PKWY,
. SCOTT, LOUISIANA
2iP 70583-8544 - |
PHONE: (318) 237-4775

Certificate of Analysis No. L1-9604D86-04

- ENECOTECH ENV. CONSULTANTS

2825 WILCREST, SUITE 308 {P.O.#
HOUSTON, TX 77042 COoC #6745
ATTN: JERRY BECKMAN ' ~° DATE: 05/02/96
PROJECT: SPR - BAYOU CHOCTAW PROJECT NO:

SITE: BAYOU CHOCTAW, LA MATRIX: WATER ,
SAMPLED BY: ENECOTECH DATE SAMPLED: 04/22/96 13:14:00
SAMPLE ID: PW-2 DATE RECEIVED: 04/27/96

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT ,
Chloride, Total ' 41200 1 mg/L

Method 325.3 *
Analyzed‘by: LB
Date: 04/29/96 15:00:00

Total Dissolved Solids 65500 10 . mg/L
Method 160.1 *
Analyzed by: LB

Date: 04/29/96 14:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
*%*Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
-  #%%%*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and guality control. Results reported on a Wet
Weight Basis unless otherwise noted.

Coco /- .

Bo Blankfield, Ezéoratory Director
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LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.,
SCOTT, LOUISIANA
2IP 70583-8544
PHONE: (318} 237-4775

Certificate of Analysis No. L1-9604D86-05

ENECOTECH ENV. CONSULTANTS t
2825 WILCREST, SUITE 308 P.O.#

HOUSTON, TX 77042 ' COC #6745
ATTN: JERRY BECKMAN DATE: 05/02/96
PROJECT: SPR — BAYOU CHOCTAW PROJECT NO: :
SITE: BAYOU CHOCTAW, IA MATRIX: WATER
SAMPLED BY: ENECOTECH ; DATE SAMPLED: 04/22/96 14:05:00

SAMPLE ID: PW-8 DATE RECEIVED: 04/27/96

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Chloride, Total 16800 1 mg/L

Method 325.3 *
Analyzed by: LB
Date: 04/29/96 15:00:00

Total Dissolved Solids ’ 28100 10 mng/L
Method 160.1 *
Analyzed by: LB

Date: 04/29/96 14:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
#%*Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*#%**Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

Bo Blankfield, Ligfydﬁbry Director




LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP-70583-8544 . -
PHONE: (318) 237-4775 . .

Certificate of Analysis No. L1-9604D86~06

ENECOTECH ENV. CONSULTANTS I
-2825 WILCREST, SUITE 308 P.O.#

HOUSTON, TX 77042 : COC #6745
ATTN: JERRY BECKMAN : DATE: 05/02/96
PROJECT: SPR - BAYOU CHOCTAW PROJECT NO:

S8ITE: BAYOU CHOCTAW, LA MATRIX: WATER

SAMPLED BY: ENECOTECH DATE SAMPLED: 04/22/96 12:40:00
SAMPLE ID: PW-4 DATE RECEIVED: 04/27/96

ANALYTICAL DATA
PARAMETER ' ' RESULTS DETECTION UNITS

LIMIT
Chloride, Total ‘ 1140 i mg/L

Method 325.3 *
Analyzed by: LB :
Date: 04/29/96 15:00:00

N Wk En = U I e oW
.

Total Dissolved Solids : 4150 10 ng/L
Method 160.1 * ' ’
Analyzed by: LB

Date: 04/29/96 14:00:00

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA :
#%#Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*%**Ref: Test Methods for Evaluating Solid wWaste, EPA Swe4s, 3rd Ed.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA
guidelines for analysis and quality control. Results reported on a Wet
Weight Basis unless otherwise noted.

578, Coco /-

Bo Blankfield, i?i?ratory Director




ENECOTECH ENV. CONSULTANTS
2825 WILCREST, SUITE 308
HOUSTON, TX 77042 '
ATTN: JERRY BECKMAN

LAFAYETTE AREA LAB
S00 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP 70583-8544
PHONE: (318) 237-4775. |

Certificate of Analysis No. L1-9604D86~07

P.O.#
COC #6745
DATE: 05/02/96

PROJECT: SPR - BAYOU CHOCTAW
SITE: BAYOU CHOCTAW, LA
SAMPLED BY: ENECOTECH

SAMPLE ID: PW-5

PROJECT NO: .
MATRIX: WATER
DATE SAMPLED: 04/22/96 12:09:00
DATE RECEIVED: 04/27/96

ANALYTICAL DATA

PARAMETER RESULTS
Chloride, Total 19100
Method 325.3 *
Analyzed by: LB

Date: 04/29/96 15:00:00
Total Dissolved Solids 36300

Method 160.1 *
Analyzed by: LB
Date: 04/29/96 14:00:00

DETECTION UNITS
LIMIT
1 mg/L
10 mg/L

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: This analysis was performed in accordance with EPA

guidelines for analysis and quality control.
Weight Basis unless otherwise noted.

D

Results reported on a Wet

Bo Blankfield,(%f?oratory Director




LAFAYETTE AREA LAB -
500 AMBASSADGOR CAFFERY PKWY.
SCOTT, LOUISIANA - .

ZIP 70583-8544 -
PHONE: (318} 237-4775

** SPL QUALITY CONTROL REPORT **

Matrix: Water Reported on: 04/30/96
Analyzed on: 04/29/96
Analyst: LB

This sample was randomly selected for use in the SPL gquality control
program. Samples chosen are fortified with a known concentration .
in duplicate. The results are as follows:

Chloride, Total
Method 325.3 *

. 1 1 N i i 1 1 T
SPL Sample |Blank Value [Amt Added |Matrix | Matrix | Relative | QC Limits | rRED
ID Number | wg/L | wg/L | Spike | sSpike | Percent | Recovery | Max.
| | |Recovery| Duplicate | Difference | | |
| | | % | Recovery ¥ | % |
i : : : : :
9604D86-02A | ND | 1s0 | wc | NC { NC 80 - 120 | 20
L i [ 1 1 | 1 i

4 32539604291500 -9604173

Samples in batch:

9604D86-01A 9604D86-02A 9604DB6-03A 9604D86~04A
9604D86-05A 5604D86-06A 9604DB6-07A 9604E15-04A

COMMENTS :
NC = NOT CALCULATED
SAMPLE CONCENTRATION IS GREATER THAN 4 TIMES THE SPIKE ADDED.

SPL, Incorpbrat

7 -
Karen Grizzaffi, QC Ofgi%ef' /

o~




LAFAYETTE AREA LAB . .

500 AMBASSADOR CAFFERY PKWY,
SCOTT, LOUISIANA -#-

© ZIP 70583-8544

PHONE: (318) 237-4775

%% SPL QUALITY CONTROL REPORT *=*

Matrix: . Water Reported on

: 04/30/96
Analyzed on: 04/29/96
Analyst: LB

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Chloride, Total
Method 325.3 *

SPL Sample | Blank ICcs Measured % QC Limits

ID Number Value ‘|Concentration|Concentration| Recovery Recovery
mg/L ng/L ng/L

ILCs ND 150 . 155 103 80 - 120

5
.

32539604291500 -9604174

I Samples in batch:

9604D86-01A 9604D86-02A 9604D86-03A 9604D86-04A
l 9604D86~-05A 9604D86~06A 9604D86-07A 9604E15-04A

. COMMENTS:

"

SPL, Incorporated ~

//wu) @n‘/m -

» yu »
Raren Grizzaf%l,'QC Oﬂélcer




LAFAYETTE AREA LAB -- -

500 AMBASSADOR CAFFERY PKWY.
.. ... SCOTT, LOUISIANA

: ZIP '70583-8544

PHQNE. (318) 237-4775

%% . SPL QUALITY CONTROL REPORT #*#*

Matrix: Water : Reported on: 04/30/96
Analyzed on: 04/29/96
Analyst: LB

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Total Dissolved Solids
Method 160.1 *

—— DUPLICATE ANALYSIS --

SPL Sample ID |Original Sample Duplicate RPD

Concentration Sample RPD Max.
ng/L - ng/L
9604D70-02D 2910 2720 v 6.7 20

COMMENTS :

. .
h

16019604291400 -~96041I66

Samples in batch:

9604D70-02D 9604D84-02A 9604D84-03B 9604D86-01A
9604D86-02A 89604D86-03A 9604D86~-04A 9604D86-05A
9604D86~-06A 9604D86~07A

SPL, Incorporated
Mowe) mum%

Karen Grlzzaffl, éé Offlcer




LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA
ZIP 70583-8544
PHONE: (318) 237-4775

*% SPL QUALITY CONTROL REPORT #*%

Matrix: Water Reported on: 04/30/96
Analyzed on: 04/29/9%6
Analyst: LB

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Total Dissolved Solids
Method 160.1 #*

SPL Sample | Blank LCS Measured % QC Limits

ID Number Value Concentration|Concentration| Recovery Recovery
ng/L ng/L mg/L

LCS ND 500 486 97.2 80 - 120

16019604291400 -9604167

Samples in batch:

9604D70-02D 9604D84-02A 9604D84-03B 9604D86-01A
9604D86-02A 9604D86-03A - 9604D86-04A 9604D86-05A
9604D86-06A 9604D86-07A .

COMMENTS :

Karen Grizzaffi:CQc officer

SPL, Incorporate' /%Légdé;&égz//
%ﬂ/’\l») /7 ””cé/u



- AN

Matrix:

%k Spl QUALITY CONTROL REPORT **

Water

Reported ori:
Analyzed on:

Analyst:

05702796
05/01/96
Jo

This sample was rendomly selected for use in the SPL quality control

program. Samples chosen are fortified with a known concentration

in duplicate. The results are as follouws:

Total Recoverable Petroleum Hydrocarbons
Method 418.1 *

. LAFAYETTE AREA LAB
500 AMBASSADOR CAFFERY PKWY.
SCOTT, LOUISIANA -
2P 70583-8544 .
PHONE: (318) 237-4775

sPL Sample |[Blank Value jAmt Added [Matrix | Matrix Relative QC Limits RPD
1D Number mg/L mg/l Spike Spike Percent Recovery Max.
Recovery| Duplicate Difference .
% Recovery % %
BLANK_SPIKE ND 10.0 100 100 0 70 - 130 20

Samples in batch:

9604D86~028

COMMENTS:

9604D86-038

IRW1960501110000-9605083
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SPL LAB ID: q (—P O’L{-‘D?({ Paée / of /

SPL Laboratories, Inc. Analysis Request and Chain of Custody Record
/j’fl/ 500 Ambassador Caffery Pkwy.
- Scott, Louisiana 70583 -
(318) 2374775 / (800) 804-5227 / Fax (318) 287-8005 .
) Project Name
Company Agggaisg_ Wile pesT  Svik 30% Contact \e (rv Beck wian. | Project Location gnd State . Project No.
g/UZCO 7Z=CH Hovetor , T =704-2 Phone 7({%- G5~ 4GSO &Dﬂa) CHOCFAW -~ LA
Date a. Sample Sample Type ANALYSIS REQUESTED
S le No. / 8 i O .
denicaton fme |88 | Srampa Veiudge, Eigy " | Freseraie TEST METHOD REMARKS
’ 4-22-9% ek sol 2
Tl -TF s |V Clovipess ¢ Tokl D]soszwfll,ds 3253 ¥ /@o. | A’,’? %
d-zz. ' .
'P/WU’(” /0_? y v tart-¢ v Chrives ;{75'/4/0153/% s 226.3 f [Go. | K.\‘
| . ¢-22-4 s 7 \
o= | 2mr Lnter lotives § Totol 25357 | 3365 | f6o. | WU
. 4.22-9 \ X \
Mw-2 |7, H_" V] Latcr (loni10gs } 1ok ps'i"ﬁ,‘-’:i Zze.3 1 leo. | A}V
, . £-z20
Mw - /42; 26’ Vi (afen Qorziges L TDS 2253 { [go. | QU
. &-22. '
Ww-4 | * 75 ey | Cloripes ¢ 7Ds 225.3 ¢ /o, [
. 22~ L
M-S ?‘/;l:zogp v (luttq (Grives ¢ 705 | 32623 flco.(
. g _ ¢ . . N
hw-1 | 55554 [k [lebq | HUL | TPH 418. |
pw- | A | Lebor | weka | H | o 43 |
,_Samplers: [Signature) Relinquishedhy; 7 - Date: 4-2¢~9¢ Recelved by: Date: Intact
ZS ) 34.C /< | (Signatuyé] /,gmb/f(,f/.l Time: // o0 (Slgnature) Time:
17 4 Re'linquls/hed by: - Date: Recelved by: Date: Intact
Affiiation (Signaturs) Time: (Signature) Time:
Relinquished by: Date: Received by: Date: Intact
] (Signature) Time: ' ,@mnm)__\ Time:
: ST = : : ' - Date: P/f)ata Results to:
| SAMPLER REMARKS: Q Timef/o %Qﬁ
i N
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SPL LABID: @&056@? Page ( of l
‘ ‘” " 5O%P}mlgaa;:gggfgf?:;ylgfv;y_ Ana|y§is Request and Chain of Custody Record

Scott, Louisiana 70583
l (818) 287-4775 / (800) 304-5227 / Fax (318) 237-8005

Project Name LUEBKS T==)AN0 SPE

: Sample submitied by:_ I /NCor~/  TPuetESS

| Company Address 2528 Glerest SURXY Contact \eyvy  Ruackmene | Project Location and State Project No.
Erecorec Hovsond [Tk 77042 Phone 7=~ 9754650 | WEBKS Taramd, LA
sampleNo./ | D0 | g o | Sample | SamoleType _ ANALYSIS REQUESTED .
Identification and ) 8 8| (Sheryme Sludge, Eic) | Fresenvalive TEST oD REMAREzS/\
5 Bl5e N . Y
- 12: 3% v liken w‘jv% HU T%H 4-18.\ \1(9\(“?)
" 5/(8/5¢ . 4 v
?w—g i ;5/-2 A | Wea | etz [HCT | 4oy 4iq,. | _ ,\,}Q
5/9/9C
‘W T | e Jwaec WO | <t | Ag.) o
- / / ’ AY
WS (71792 [ [ vy | wdded W |py A1 .
7 - 5/‘7 é N .
TR %2 I IR T T A1g
579 .
W-5 |7 " 1L T2 [SSa 0N HLy oy -

Samplers: {Signature)

. L. Relinquis o Date: &~7- 76 Received by: Date: Intact
'Wx W (Signatly ﬁ ~ Time: R/ / (Signature) Time: .
) [#4 T

L e
Re‘lmqmshed by: ¢ Date: Recelved by: Date: Intact
Affiliation (Signature) Time: ’ " |(Signature) Time:
Relinquished by: ' Date: ‘L Re - Date: Intact
(Signature) Time: Time

{ SAMPLER REMARKS: ¢ §

f d » . %
- involced to: . / \

: 1
Dateo / p/Data Results to:
Time,
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