L ,
— U-006-301.15 -
1866 e e e — S

RI/FS WORK PLAN ADDENDUM K-65 SILO
SUBSOILS AND PERCHED GROUNDWATER
SAMPLING AND ANALYSIS PLAN JUNE 27, 1991

6-27-91

30
ENCLOSURE



REMEDIAL INVESTIGATION AND FEASIBILITY STUDY 1868
FERNALD SITE OFFICE
FERNALD, OHIO

RI/FS WORK PLAN ADDENDUM

K-65 Silo Subsoils and Perched Groundwater Sampling and Analysis Plan

June 27, 1991

DRAFT



1866
1.0 INTRODUCTION

The November 1990 Work Plan for K-65 silo subsoils (Document Change Request No. 51 Rev.
A) outlined plans for drilling and sampling five unconventional low-angle borings to investigate
possible leakage of wastes to the subsurface. During implementation of the plan in April and
May, 1991, perched groundwater was encountered in Borings 1615 and 1617. Figures 1 and 2
depict cross-sections of Borings 1615 and 1617. Drilling activities were halted after encountering
perched groundwater, because the existing Work Plan did not include procedures covering the
sampling of and continued drilling through perched groundwater.

Continued drilling through perched groundwater into underlying strata presents several problems.
If borings are continued below the confining clay layer after the occurrence of perched
groundwater, it is possible that deeper perched zones could be contaminated by interconnecting
the zones by means of the boring. Additionally, continued soil sampling below the perched water
zone is not possible unless a method is available to prevent migration of potential contaminants
from the perched water to the underlying soils.

The objectives of this Work Plan are to 1) describe temporary casing of Boring 1616 that will
enable continued sampling of soils below the perched water zone, 2) add groundwater sampling
procedures that were not covered in the original Work Plan, 3) describe nonstandard groundwater
sampling techniques that are required for the low-angle borings and low-yielding perched water
zones, 4) describe a reduced frequency for borehole-angle monitoring in light of experience
gained from low-angle borings completed to date, and 5) restate the work instructions of the
previous Work Plan addendum.

Only Boring 1616 will be temporarily cased and bored below the perched water zone. Borings
1615, 1617, 1618, and 1619 will not be bored deeper after encountering perched water. The four
borings will be extended into the perched water zone only to a depth sufficient to enable
collection of groundwater samples.

A site-specific health and safety plan was implemented to insure worker safety and satisfy
applicable regulations. Ground stability was determined by previous drilling operations in the
area and has proven not to be a concern in the areas where this drilling and sampling will
continue to occur. ‘

1.1  Geologic Setting

The current geologic interpretation is that the perched water found in Borings 1615 and 1617 is
within a continuous sand layer that extends under the silos. Figures 3, 4, and 5 are geologic
cross-sections and a three-dimensional fence diagram that provide the basis for the present
" geologic interpretation. These figures were constructed using stratigraphic descriptions from K-
65 area borings available through May, 1991. Based on the present interpretation, perched
groundwater will be encountered in all five of the subsoil borings.

WAH2560.kg7 1
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The soils below the K-65 silos, denoted subsoils, are being analyzed for geotechnical, chemical,
and radiological parameters, based on the following historical information:

. The K-65 silo leakage history as documented in a memorandum from R.C.
Heatherton, National Lead Company of Ohio (NLO), to Central Files, NLO, dated
November 25, 1953, Subject: "K-65 Storage Tank No. 1."

. A preliminary radiological assessment indicates the possible presence of silo-
derived radon daughter products, lead-210, polonium-210, and stable lead in the
soils surrounding the K-65 silos.

. The existence of a buried underground decant tank, historically known as the
upper sump, and associated piping system adjacent to and underneath the silos
which was used to transport K-65 waste slurry and decanted silo liquids between
the silos and the production plant.

The K-65 silo subsoils have been and will continue to be sampled and analyzed to determine and
verify the extent of contamination in the soils surrounding the K-65 silos. Detailed drilling
procedures presented in the following sections were developed to insure that the integrity of the
silos are maintained during the drilling and sampling operations as well as minimizing the
potential for breaching the silos. This plan pertains only to samples to be collected from low-
angle auger borings. Samples to be collected from the berms around the silos are addressed in
a separate plan.

Analyses of the water encountered in the borings will provide valuable insight as to the extent
of migration of leakage from the silos into the underlying soils. The uppermost perched water
zone is where any leakage from the silos will move laterally in the subsurface, as the horizontal
permeability is much greater in the water-bearing zones than the vertical permeability of the
underlying clay-rich zones. In other words, the presence of a perched water zone is direct
evidence that lateral water movement is greater than vertical water movement. Thus, the perched
water analysis is vital to this investigation. Groundwater samples were collected from Borings
1615, 1617, and 1616 on May 29, June 10, and June 21, respectively. The samples were sent
to the on-sitt WMCO laboratory and the RI/FS contract laboratory for analyses of parameters
listed in Section 2.5.2 of this plan. Results of the on-site analysis for these three borings are
expected in early July, 1991. '

Based on monthly water table measurements in 1000-series wells in the area, the indicated
perched groundwater flow direction is to the west-northwest under the silos, assuming that the
groundwater-bearing zone is continuous under the study area. Figure 6 shows contours of the
water table in the glacial overburden based on data collected on June 4, 1991. The five borings
involved in the slant boring program are located as follows, with respect to perched groundwater
flow beneath the silos and the decant tank:

WAH2560.kg7 7
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- Boring 1615 is in the approximate downgradient position for Silo 2
- ‘Boring 1617 is lateral to the interpreted flow under Silo 1

- Boring 1616 is located downgradient from the decant tank and both silos

- Borings 1618 and 1619 will be downgradient from that portion of Silos 1 and 2 that the
borings pass under prior to encountering perched water. If perched water is encountered
prior to the borings passing below the silo footer, the water-sampling point will be
upgradient to the silos.

2.0 DRILLING PROCEDURES -- FIVE LOW-ANGLE BORINGS

The hollow stem auger technique coupled with a horizontal boring machine is being used for the
five low-angle borings. The horizontal boring machine was chosen over conventional drilling
equipment due to the torque requirements of the project. The torque needed for low-angle auger
drilling is much greater than that required for vertical drilling due to additional frictional
resistance caused by gravity along the length of the augers rather than at a single point.

Due to the unconventional nature of low-angle borings and sensitivities concemning tracking of
the boreholes, a practice boring was completed in an area away from the K-65 silos prior to
drilling under the silos. This allowed crews to become more familiar with drilling and the
borehole tracking and sampling phases of the project.

After the boring machine is set up and the exact initial boring point is established at each boring
site, a licensed surveyor calculates the required drilling angles needed to clear critical structures
by at least three feet and have a minimum of three feet of till below the final sampling point.
The specified drilling angle is set by constructing a pad at the required angle. The boring
machine is then anchored to the pad. Table 1 lists the critical elevations for each boring. Figure
7 depicts parameters used in calculating boring angles and tentative minimum and maximum
calculated drilling angles. If for any reason the angle cannot be maintained within the specified:
window, the boring will be abandoned and plugged. Authorization to redrill any deviated borings
will be obtained from DOE prior to any attempts at redrilling. An acceptable drilling angle is
one that maintains the boring within the window defined in the first sentence of this paragraph.
The drilling angle is checked at the surface by using an adjustable slope indicator, as illustrated
in Figure 8; the angle of the boring is measured at depth with an Inclinometer TM'.

The frequency of the angle checks was initially proposed to be every five feet as the borehole
is advanced. Tests and borings conducted previously showed that the five-foot frequency is more

'Manufactured by Slope Indicator Company, developed to be utilized to measure settlement or heave in foundations and
embankments. The technology is transferable and can be used to measure the angle of a boring, accurate to within + 0.1
inch per 100 feet of casing.

WAH2560.kg7 9
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often than is necessary. Further borings will be advanced based on the initial angle for one-half
the distance from the ground surface to the critical structure before collecting down-hole
inclination measurements. When a boring reaches the point that is half way to the critical
structure, an inclinometer survey will be performed. An inclinometer survey collects angle data
every two feet along the boring. Data from an inclinometer survey are used to construct a graph
of the boring. The survey and graph provide the justification for continuing or abandoning the
boring. Additional inclinometer surveys will be conducted at 20-foot intervals for the remainder
of each boring. Note that the initial angle and distances to critical structures are calculated in
the field by a licensed surveyor. '

Borings 1615, 1617, 1618, and 1619 will not be advanced further than the perched water zone
at this ime. Boring 1616 will be temporarily cased and advanced through the perched water
zone(s) in order to collect data from soils underlying the decant tank. Details of the use of
temporary casing are presented in Section 2.2.

After drilling and sampling is complete, the boring will be plugged with cement-bentonite grout,
utilizing the tremie line method. All cuttings will be drummed. All drums will be clearly
labeled with location, depth interval, date, and drum contents. All drums will be staged pending
RCRA and radiological characterization of the specified samples.

2.1 JUSTIFICATION FOR BORING ANGLE MONITORING FREQUENCY

The following provides justification for reducing the frequency of inclinometer surveys conducted
on the slant borings:

- The test borings and Borings 1615 and 1617 have demonstrated that the boring angle can
be maintained within tolerance so that inclinometer surveys every five feet are not
necessary. Attachment 1 provides a summary of the borehole survey data collected from
the test borings and Borings 1615 and 1617. These data show that the angle of the
borings does indeed change with depth, but that the change is not a radical departure from
the initial boring angle set at the surface.

- Each run of the inclinometer provides readings of the borehole angle every two feet.
Therefore, the exact inclination of the boring is documented.

- Based upon test experience, an inclinometer survey at depth requires approximately two
hours to perform. This means that in a 10-hour-workday a crew could drill only about
15 feet. . At this rate a 150-foot-boring will require approximately 10 days to complete,
not including demobilization and decontamination time.

- Conducting inclinometer surveys at five-foot intervals will unnecessarily expose the field
crew to working in a radiation field for extended periods with little if any potential
benefits.

WAH2560.kg7 13
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2.2 USE OF TEMPORARY CASING

Boring 1616, which is intended to sample below the decant tank, will be cased during drilling
in order to provide an opportunity to continue sampling soil for chemical and radiological
analysis after encountering perched water. The complete set of the planned soil samples will be
collected in order to determine if vertical migration of contaminants has occurred below the
decant tank. The temporary casing will also provide an opportunity to distinguish and sample
the individual perched water-bearing zone(s) as well as prevent hydraulic communication between
the perched zones.

The temporary steel casing will be advanced along with, and slightly behind, the augers. The
casing will be threaded, added in five-foot lengths, and have an inner diameter of 10 inches. In
order to facilitate making up and breaking down the casing string, it is necessary to use a
lubricant on the threads of the casing. The product to be used is a teflon-based lubricant with the
trade name of Jet-Lube Well-Guard. A copy of the material safety data sheet and chemical
analysis of the compound is included for review as Attachment 2.

2.3 SOIL SAMPLING PROCEDURES

Continuous, core type samples are being collected along the entire length of each of the five low-
angle borings with a non-rotating bearing head sampler assembly. This sampler allows for the
collection of up to five feet of relatively undisturbed sample per sampling run. Figure 9 is a
general depiction of this type of sampling device. The sampler assembly is lined with two 30-
inch tenite sleeves.

Figure 10 depicts the boring layout and scheduled sampling configuration. Additional samples
may be submitted for analysis based on field screening. All samples are screened for
radioactivity and volatiles. Radiological screening of samples is accomplished in the field with
a pancake GM meter and an alpha detector. Alpha is screened for at the open ends of each 30-
inch tube. Beta and gamma are screened for at the ends of the tubes as well as along the length
of the tubes. Additionally, prior to archiving or shipping, the samples are screened for
radioactivity with an ESP-1, Model 141, SPA-3, Sodium Iodine Scintllation Detector survey
instrument as outlined in Section 6.0 of the RI/FS Quality Assurance Project Plan, Revision 3.
Samples are being screened for volatiles with an HNu photoionization detector. Field
measurements for volatiles are taken at both ends of each 30-inch tube. The use of an HNu
photoionization detector is specified in the RI/FS Work Plan, Volume I, Section 4, page 3 of 9.

Samples displaying an elevated reading are analyzed for the corresponding parameters. For
example, if a sample displays elevated radiation levels, it is submitted for full radiological
analyses; if a sample displays an elevated HNu reading, it is analyzed for full HSL parameters.
The scheduled samples are taken in five-foot lengths which are centered on each of the
designated sample point locations shown in Figure 10. The final sample interval for analysis in
each boring will be the last five feet of the boring. Results of field screening will be used to
determine which section of the five-foot sample will be submitted for the specified analyses. If

WAH2560.kg7 14
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field monitoring does not indicate a preference, then the first 2.5-foot length of the five-foot
sample will be analyzed for chemical constituents, while the second 2.5-foot length will be
analyzed for radiological constituents and-geotechnical parameters. The balance of unused
sample material will be sealed and archived. All boring logs, sample collection records, and
analyses will be performed per the RI/FS Quality Assurance Project Plan requirements unless
specifically altered by this addendum. Sample analyses are specified in Sections 2.5 and 2.6.
They are summarized in Tables 2 and 3.

Soil sampling within Borings 1615 and 1617 has been suspended due to the occurrence of
groundwater. Soil sampling may resume at Borings 1615 and 1617 based on the results of water
sample analysis from the borings. Figures 10 and 11 show the revised soil sampling
configuration and the originally proposed soil sampling configuration, respectively.

2.4 PERCHED GROUNDWATER SAMPLING PROCEDURES

Except for that noted here, sampling of groundwater from borings will be conducted as outlined
in the RI/FS Work Plan Volume V, Section 6.0 (March, 1988). The Work Plan states that three
well volumes will be purged prior to sampling in order to ensure that the sample is representative
of the groundwater body. Experience has shown that the borings recharge slowly, and that water
levels are currently falling due to seasonal drying. Consequently the pre-sample purge volume
must be reduced to expedite groundwater sample collection from the slant borings. On June 6,
1991, technical staff from the United States Environmental Protection Agency (U.S. EPA) and
Ohio Environmental Protection Agency (OEPA) were consulted and they concurred that sampling
of the groundwater could occur after purging one volume of water if necessary. If recharge is
sufficient, then three volumes of water will be purged prior to sampling.

During purging, field measurements of temperature, specific conductance, dissolved oxygen, pH,
and turbidity will be collected. A stainless steel submersible pump will be used to purge and
collect samples from the borings. Samples will be collected from a stainless steel sampling tee
in the purge water line. Because the inclination of the boring is less than ten degrees from the
horizontal, the submersible pump is the best tool for removing water from the boring; therefore,
all samples will be collected using the submersible pump, including the HSL organics.

Water samples have been collected from Borings 1615, 1616, and 1617. If or when groundwater
is encountered in Borings 1618 and 1619, it also will be collected as outlined above.

The groundwater sampling procedures described above have been previously described in RI/FS
Variance Request Numbers 23 (May 14, 1991) and 24 (June 6, 1991).

WAH2560.kg7 17
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Geotechnical Properties

Method Title

Reference

Water Content
Determination

Atterberg Limits

Specific Gravity
Determination

Grain Size

Soils Classification

ASTM D2216-80, "Laboratory

Determination of Water (Moisture)
Content of Soil, Rock, and Soil-
Aggregate Mixtures, " 1987 Annual Book
of ASTM Standards Vol. 04.08 Soil and

Rock; Building Stones; Geotextiles

ASTM D4318~-84, "Standard Test Methods
for Liquid Limit, Plastic Limit, and
Plastic Index of Soils,"™ 1987 Annual
Book of ASTM Standards Vol. 04.08

Soil and Rock; Building Stones;
Geotextiles

ASTM D854-83, "Standard Test Method
for Specific Gravity of Soils," 1987
Annual Book of ASTM Standards Vol.

04.08 Soil and Rock; Building Stones;
Geotextiles

ASTM D422-63, "Particle Size Analysis
of Soils," 1987 Annual Book of ASTM
Standards Vol. 04.08 Soil and Rock:

Building Stones; Geotextiles

ASTM D2487-85, "Standard Test Method
for Classification of Soils for
Engineering Purposes," 1987 Annual
Book of ASTM Standards Vol. 04.08

Soil and Rock;:; Building Stones;
Geotextiles

&
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K-65 BERMED AREA

BORING 4

BORING 3

NOTES:

1. FOR DECANT TANK DETAILS
SEE DWGS. 34x1450P00074
34x3500400067

2. FILL ALL BORINGS WITH BENTONITE
GROUT PRIOR TO ABANDONING.

3. GENERAL LAYOUT K~65 STORAGE
AREA: DWG. 3034-H-53-A, REV.3

4. FLOW DIAGRAM OF K-85 TRENCH
PIPING: DWG. 34-4008, REV. 0

5. K—65 TANK EMBANKMENT

STABILIZATION GENERAL LAYOUT:
OwWG. 34-5500G00084, Rev. 1

GEND:

DIAGONAL BORING
©  swpte Locanon

OHroucH @ DIAGONAL
BORING ALIGNMENT

FIGURE 1! PROPOSED BORING
LAYOUT AND SCHEDULED S0jL

SAMPLING

CONFIGURATION — NOV. 1990
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2.5 RADIOLOGICAL AND CHEMICAL ANALYSES
2.5.1 SOIL ANALYSES

Soil samples at the specified intervals will be analyzed for radiological and chemical constituents.
The required radiological and chemical analyses are listed below:

. Full radiological analysis as defined in the RI/FS Quality Assurance Project Plan,
dated March 31, 1988, Section 4.0.

. Lead-210 (Pb-210), Polonium-210 (Po-210), Actinium-227 (Ac-227), and
Protactinium-231 (Pa-231).

. Full HSL analysis as defined in the RI/FS Quality Assurance Project Plan, dated
March 31, 1988.

. TCLP Organics and inorganics?

2.5.2 GROUNDWATER ANALYSES

The groundwater from the borings will be analyzed for radiological and HSL parameters
consistent with the analytical requirements specified above. Additionally, the groundwater
samples will be analyzed for RI/FS general water chemistry parameters and metals as outlined
in Table 4-1 of the RI/FS Quality Assurance Project Plan, dated March 1988. All of the above
analyses will be completed at one of the laboratories listed in the March 1988 RI/FS Work Plan.
Splits of the groundwater samples will be analyzed for the following parameters at the on-site
WMCO laboratory: barium, total lead, gross alpha, gross beta, thorium-230, total thorium,
radium-226, isotopic uranium, and total uranium.

2.6 GEOTECHNICAL ANALYSES

The physical properties of the embankment and subsoils will be used to determine the expected
soils behavior during remedial alternative soil conditioning, as well as general geological and
descriptive geotechnical parameters. The ASTM standards and analytical procedures are
identified in Table 3.

All sample analytical testing will be conducted as specified under the appropriate ASTM
standards and laboratory procedures using qualified geotechnical technician(s) and properly
calibrated apparatus which meet the intent of ASTM D3740-80. Documentation for the testing
will conform to the standards set forth in the RI/FS Quality Assurance Project Plan.

’If the HSL analyses show that inorganics are above regulatory concern, TCLP inorganics will be analyzed.

WAH2560.kg7 21
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2.7 TECHNICAL APPROACH 1866

On May 22, 1991, representatives from the Department Of Energy (DOE) and Westinghouse
Materials Company Of Ohio (WMCO) met with EPA and OEPA concerning the K-65 subsoils
sampling. The meeting was held to inform the EPAs of the status of the K-65 subsoils sampling
and to obtain their concurrence on the direction in which to proceed with the project, as a result
of encountering water in Borings 1615 and 1617. The investigation is to proceed as follows:

- Water in Borings 1615 (No. 1) and 1617 (No. 3) has been sampled. Results will be
available in early July, 1991.

- Boring 1616 (No. 2) has been extended to the perched water zone and groundwater
samples were collected. Borings 1618 (No. 4) and 1619 (No. 5) will be completed per
the K-65 Silo Subsoils Sampling and Analysis Plan, dated November 13, 1990.

- Procure and advance a temporary casing along with the augers in Boring 1616 (No. 2)
so that soil samples may be collected and analyzed below any perched water that may
be encountered.

- If perched water is encountered in Borings 1618 or 1619, the borings will be halted and
the water sampled.

- All perched water samples will be collected and analyzed as outlined in Section 2.4 of
this Sampling and Analysis Plan

- When the results of all the perched water samples analyzed at the on-site WMCO
laboratory are available, they will be presented to the EPAs for their concurrence on
whether the objectives of the plan have been met or additional sampling is required.

2.8 EMERGENCY PROCEDURES

If an emergency situation arises during the course of this work, it will be handled as outlined in
the WMCO K-65 Silo Numbers 1 and 2 Area Emergency Procedures (SOP 65-C-107 dated
3/1/90). If highly radioactive material is encountered, as defined in the safety plan, the boring
will be immediately plugged as this will be an indication that the silo is leaking excessively.

WAH2560.kg7 2 23
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. JErdVBE MATERIAL SAFELY DATA SHFET 1866
JET-LUBE INC. 4849 HOMESTEAD ROAD/P.O. BOX 21258/ HOUSTON, TEXAS 77226/ 71316741617 / 1ELEX 175393

T ' SECIION I: IDENTIFICATION AND EMFRGFNCY INFORMATION

Product: JEM~LUBE WRTL~GUARD™ : Emergency Phone: 713-674-7617

Chemical Name: Mixture Formula: Proprietary

ekt SECTION I1: HAZARDOUS INGREDIFNTS

) ) Other Limits
Hazardous Components ___CAs No. Wt OSHA PEL ACGIH TLV __ _ of Exposure
None : '

[T |
I

i
i
i
}
|

i SECTION II1: PHYSICAL & CHEMICAL DATA

Specific Gravity (HyO=1): 1.28 Boiling Point: UN Melting Point: NA

Vapor Pressure (mm Hg): <0.01 Vapor Density (Air=1}: 75

Evaporation Rate (n-Butyl Acetate=l): NIL _

Volume % Volatile: None ""Solubility in Water: None Reactivity With Water: Non

“mpearance and Odor: Ivory colored,grainy paste, sweet odor.

SECTION IV: FIRE & EXPLOSION HAZARD DATA

Flash Point (QOC): >500°F 260°C Flammable Limits: LEL= UN UEl=
Auto-Ignition Temperature: >300°C o
Fxtinguishing Media: Use foam, dry chemical, water spray (fog), carbon dioxide, or

vaporizing liquid-type extinguishing agents.
Special Fire Fighting Procedures: Use supplied-air breathing equipment for enclosed or
confined spaces. :
Unusual Fire and Explosion Hazards: None

!:
I

|

— s e e mm e ey

T SECTICN V: REACTIVITY DATA

Stability: Stable ( x ) Unstable ( ) :

Conditions to Avoid: Strong oxidizing materials

Inoconpatible Materials: Strong oxidizing materials

fazardous Decomposition Products: None

Hazardous Polymerization: ( x ) Will Not Occur () May Occur
Conditions to Avoid: Gaseous oxygen systems

NOT APPLICARLE
PEAK

< = ILESS THAN >
* = NOT REQUIRED UN

- 24

GREATER THAN M = MAXIMUM NA
UNKNOWN CL = CEIL.ING PK

nn



. ' ATTACHMENT 2
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SECLION VIi: HFALTH HAZARD DATA

' ' 1566

Symptans_of Exposure: None known,
Effects of Overexposure: None expected if reasonable care and caution exercised.
Medical Conditions Potentially Aggravated by Exposure: UN
Material Listed as Carcinogen or Potential Carcinogen
National Toxicology Program: No IARC Monographs: No OSHA: No
Bmergency and First Ald Procedures (by route of entry; .
Inhalation: Clear air passage, call phy51c1an.
IngestIon- Product non-taxic. Will result in mild discomfort and diarrhea.
Consult a physician.
Eyes: Wash with copious 'quantities of water.
Skin: Remove by wiping, or waterless hand cleaner, followed by washing.

TV S v, i e = e il

ST 7T SBECTION VII: SPINL OR LFAK PROCFDURES

Steps to be Taken in Case Material is Released or Spilled: Scoop up excess, wipe up with

rags, pick-up residue with diatawaceous earth to avoid walking hazard.

Waste Disposal Method: Product contains bicdegradable fluids and non-toxic, non-metallic,
: inorganic powdered solids. Consult federal, state, and local

requlations,

— ——

W T TTTTTTTTSHETION VIII:  SPECIAL, PROTECTION INFORMATION

Tyid
o

Respiratory Protection (Type) :

Ventilation: Local Exhaust: NR Special: NR Mechanical: NR
Other: "NR
Protective Gloves: NR e Protection: NR Other: NR

Other Protective | Equipment: Persons with hypersensitive skin should t use gloves.

§Rec1ﬂ Hygienic Practice: Wash hands before eating.

-
A

i '
e 77 TSECTION IX: SPECIAL PRECAUTIONS

--C:

Precautlons to be Taken in Handling and Storing: None
Other Precautmng : None
=

g‘é = LFSS THAN > = GREA‘I‘FR THAN M = MAXIMMM NA = NOT APPLICABI.F‘
NR = NOT REQUIRED = CEILING PK = PEAK
% ;e wTYT. 2T ISt TRT Tar

red By: Donald A. Oicffges
Technical Director

A "

LN :

Signature: M/ g Date Issued: December 21, 1988
Sign

The information contained herein is accurate and reliable as of the date issued to the hest
of Jet-Lube's knowledge. Jet-Lube doesn't warrant or quarantee its accuracy or reliability
and shall not be liable for any loss or damage arising out of the use thereof. It is the
r's responsibility to satisfy itself that the information offered for its consideration
suitable for its particular use.

29
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ACS LABS

_ANALYTICAL CONSULTING SERVICES

16203 Park Row, Suite 100 « Houston, Texas 77084
(713) $79-8822 Fax (713) 579-9663

Jamiary 10, 1989

Mr. Dan Oldiges

JET-LUBE, INC.

P. O. box 21258

Houston, Texas 77226-1258

Subject: Analysis of one Monitor Well Drilling Comgound sample.
RE: Lab No. 812—147

EP TOXIC METAIS Results reported in milligrams per liter, Leachate hasis.

Monitor Well -

Parameter Drill Compound
Arsenic <0.01
Barium <0.01
Beryllim <0.01
Cadmium <0.01
Chromiim <0.01
Copper <0.01
Nickel <0.01
Lead <0.01
Mercury <0.005
Ant imony <0.01
Selenium <0.01
Silver <0.01
Zinc 0.01
Thallium <0.01

VOIATILE ORGANICS Results reported in milligrams per kilogram.

Monitor Well

Parameter Drill Compound

thylene Chloride <0.5
Tr1c lorofluoromethane <0.5
1,1-Dichloroethene <0.5
1,1-Dichlorocethane <0.5
Chloroform <0.5
Carbon Tetrachloride <0.5
1,2-Dichloropropane <0.5
Tnchloroethene <0.5

—continued-

~

26



i T

ATTACHMENT 2
Page 4 of 7

1866

Mr. Dan Oldiges
JET-LUBE .

Lab No. 812-147
Jan. 10, 1989
Page -2-

VOLATILE ORGANICS  Continued
Monitor Well

Parameter Drill Conpound
Dibramochloromethane <0.5
1,1,2-Trichloroethane <0.5
2-Chloroethylvinyl Ether <0.5
Trans~1,2-Dichloroethene <0.5
1,2-Dichloroethane <0.5 -
1.1,1-Trichloroethane <0.5
Bromodichloromethane <0.5
Cis-1,3-Dichloroporpene <0.5
Benzene <0.5
Trans-1,3-Dichloropropene <0.5
Bromoform <0.5
1,1,2,2-Tetrachloroethane <0.5
Acrolein <0.5
Acrylonitrile <0.5
Chloromethane - <0.5
Bromomethane <0.5
Vinyl Chloride <0.5
Chloroethane <0.5
Tetrachloroethene . <0.5
Chlorobenzene <0.5
Toluene <0.5
Ethyl Benzene <0.5

PESTICIDE EXTRACTABLES Results reported in milligrams per kilogram.

Monitor Well

Parameter Drill Compound
A-BHC <1
B-BHC : <1
D-BHC : <1
G-BHC <1
Aldrin <1
Chlordane <1
4,4°-DDD _ <1

-continued-
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Mr. Dan Oldiges
JET-LUBE

Lab No. 812-147
Jan. 10, 1989
Page -3~

PESTICIDE_EXTRACTABILES Continued

Parameter

4,4'-DDE

4,4'-DOT

Dieldrin
Endosulfan I
Endosulfan I
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

Monitor Well
Drill Compound
<1
<1
<1
<1
<1
Q1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
{1

ATTACHMENT 2
Page S of ©

1866

SEMIVOLATILE COMPOUNDS Results reported in micrograms per kilogram.

Phenol
bis(2-Chloroethyl)Ether
2-Chlorophencol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether
4-Methylphenol _
N-Nitroso-Di-n-Propylamine

Monitor Well
Drill Compound

——— e i e . e e e e

<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000

-continued-
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Mr. Dan Oldiges
JET-LUBE

Lab No. 812-147
Jan. 10, 1989
Page -4-

SEMIVOLATILE OOMPOUNDS Continued

Parameter
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4—Dlmethylphenol
Bcnzolc Acid
bis{(2-Chloroethoxy)Methane
2,4-Dichloropheno
1,2,4-Trichlorobenzene
Naphthalene
4~Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2- Moth¥1naphtha ene
Hexach oc¥clopentad1ene
2,4,6-Trichlorophenol
2 4,5-Trichlorophenol
2-Chlorona§h ene
2-Nitroaniline
Dimethyl Phthalate
Acenapnthylene
3-Nitroaniline
Acena thene
2,4-Dinitrophenol
4—N1tro enol
Dibenzofuran
2.4-Dinitrotoluenc
2,6-Dinitrotoluene
Dlethylphthalate
4—Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N—Nltrosodle enylamine (1)
4-Bromophenyl-phenylether

Monitor Well

Drill Compound
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<34000
<160000
<34000
<160000
<34000
<34000
<160000
<34000
<160000
<160000
<34000
<34000
<34000
<34000
<34000
<34000
<160000
<160000
<34000
<34000

—continued-

ATTACHMENT 2
Page 6 of 7

1566

29



ATTACHMENT 2

Page 7 of 7
" Mr. Dan Oldiges

JET-LUBE
Lab No. 812-147
Jan. 10, 1989
Page -5-
SEMIVOLATILE COMPOUNDS Continued

Monitor Well
Parameter Drill Compound
Hexachlorobenzene {34000
Pentachlorophenol <160000
Phenanthrene - <34000
Anthracene <34000
Di—n—Butﬁlphthalate <34000
Fluoranthene <34000 -
Pyrene <34000 - -
But¥lbenz lphthalate <34000 .
3,3"'-Dichlorobenzidine <67000
Benzo-{a)Anthracene <34000
bis(2-Ethylhexyl)Phthalate <34000
Chrysene <34000
Di-n~-Octyl Phthalate <34000
Benzo(b)Fluoranthene <34000
Benzo(k)Fluoranthene <34000
Benzo(a)Pyrene <34000
Inderno(1,2,3-cd)Pyrene <34000
Dibenz(a,h)anthracene <34000
Benzo(g,h,i)Perylene © <34000

UNTFSS OTHFRWISE REQUESTFD AIL SAMPILFS WILL BE DISPOSED OF AFTFR 30 DAYS

UAIITY ASSURANCE: Samples are analyzed in accordance with EPA,
Standard Methods or ASTM procedures with at least 10% analyzed in
duplicate. Serial dilutions and/or process spikes are routinely
employed tfo assure accuracy and precision of the reported data. --

SULT, SERVICES, INC.

LY

Ernest P. Wi S

LAab Director

EPW/bdm.
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