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Production United States

2 3 PO. Box 552
A\ Marathon Midland, Texas 79702
Oil Company Telephone 915/682-1626
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JUL 01 199
David G. Boyer, Hydrogeologist OIL CONSERVATION DIV
Environmental Bureau Chief SANTA FE )

State of New Mexico

Energy, Minerals and Natural Resources Department
0il Conservation Division

P. 0. Box 2088

State Land Office Building

Santa Fe, New Mexico 87504

Dear Mr. Boyer:

Please find enclosed the additional information request-
ed in your May 15, 1991 letter pertaining to the subsur-
face leak discovered south of the Indian Basin Gas Plant
on April 12, 1991.

Should you have any questions, please direct them to
A. J. Kavran in Midland at (915) 687-8528.

Sincerely,

e C e

R. F. Unger
Production Manager
Midland Operations

RFU/elqg
Enclosure
cc: A, Collar (BLM-Roswell)
D. L. Manus (BLM-Carlsbad)
G. A. Stephens (BLM-Santa Fe)
J. L. Benson
A. J. Kavran
A. R. Kukla
File

A subsidiary of USX Corporation An Equal Opportunity Employer
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May 13, 1991

CERTIFIED MAIL
RETURN RECEIPT NO. P-327-278-118

Mr. R. F. Unger, Production Manager
Midland Operations

Marathon Qil Company

P. O. Box 552

Midland, Texas 79702

RE:  April 12, 1991, Leak of Condensate and Produced Water, Marathon Indian Basin Gas
Field, Eddy County, New Mexico

Dear Mr. Unger:

The New Mexico Oil Conservation Division (OCD) has received your April 22, 1991, written
notification of the above leak of fluids. Verbal notification was provided to OCD on the
morning of the leak discovery, as required by OCD Rule 116. Subsequent to the written
notification, on April 29, 1991, OCD received a copy of the "Site Characterization Plan" (SCP)
provided to the Bureau of Land Management. Both the OCD notification letter and the Site
Characterization Plan provide information on the circumstances of the incident, volumes of fluids
lost and interim measures being taken to investigate the extent of the spill and recover fluids.

The NMOCD has authority under both the Oil and Gas Act (70-2-1 et seq., NMSA 1978) and
the New Mexico Water Quality Act (74-6-1 et seq., NMSA 1978), and rules and regulations
adopted thereunder, to require actions be taken to protect public health and the environment and
prevent water pollution; and to require corrective actions as are necessary or appropriate to
contain, remove or mitigate the damage caused by a discharge of water pollutants. This letter
is a request for your continued voluntary compliance in taking the corrective actions needed 10
investigate, assess, contain, remove and mitigate actual or potential environmental pollution that
has been or may be caused by this spill.




Mr. R. F. Unger
May 13, 1991
Page -2-

OCD requests that further information be provided this agency regarding the circumstances of
the incident, the progress of the technical investigation and other actions proposed to be taken
by Marathon. OCD will review and comment in writing on actions already taken, review for
approval proposed actions, and, if necessary, require that additional actions be undertaken if to
prevent or abate pollution. The Site Characterization Plan already submitted was an excellent
report providing timely information on the circumstances of the spill and immediately actions
taken by Marathon in response to the spill.

Request For Information

In addition to the information provided in the SCP, Marathon is required to provide the
following information:

A. Investigation Activities

1. Supply an updated map of remediation locations (soil gas measurement points,
pits, borings, etc.) Please provide an updated map weekly during the
investigation phase of the remediation.

2. Provide updated copies of Tables 2, 3 and 4 weekly during the investigation
phase. Please revise Table 3 (Soil Boring Details) to include information on
whether fluids were detected and type (water and/or condensate), fluid thickness,
and indicate quality (fresh or produced water) of fluids. Include information as
to whether the boreholes were completed as monitor and/or extraction wells.

3. Provide information on trenching activities (locations, rock characteristics, and \
type and quantity of any fluids encountered).

4, Provide weekly summaries of types and volumes of fluids recovered.

B. Site Geology

L. Provide lithologic information on the bedrock (both sandstone and dolomite)
encountered at the leak site. . .

2. Provide additional information ‘@ncluding-frem-core-holes-located—at—I-24~2-1-5=
~) Q 23E;-and-E-23-21S-23E) on the lithologic and structural characteristics of subtaet
\K‘ material beneath the spill site to first deep ground water (Lower Queen aquiter).
/ Include information and interpretation on possible occurrence and continui -

basay”
Cadf
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3. Some soil boring records (Appendix G) were illegible due to photocopying

problems. Please provide complete copies of all logs.

| Joi2
C.  Water Quality L G))(LC/P/ <
(beth
1. Provide an analysis of the quality of the produced water discharged with the
condensate. The analysis should inclfde both general water chemistry parameters
and the ICAP metal constituens{¢hown on the attached shee@, plus arsenic,
selenium and mercury by the appropriate EPA atomic adsorption method.

2. Provide information on whether any shallow fresh water has been detected by the
A investigation in the vicinity of lthe spill. Indicate which boreholes, pits or
\/ trenches, if any, have interseeted\fresh water.

3. In a phone call on May 8th with Mr. Tony Kavran of Marathon and myself,
Marathon committed to weekly sampling of nearby domestic water wells. Please
furnish the names and locations of those wells to be sampled, and constituents to
be analyzed. We request that at least one sample at each well be analyzed for
general water chemistry parameters.

4, In addition to the domestic wells we request that you sample the #6 and #13 stock
wells shown on Exhibit 8 of the SCP, Indian Big Springs (21S-24E-Sec. 27.210),
and the first seepage water in Rocky Arroyo downstream from the spill. Propose
a schedule for future periodic monitoring of these locations.

D. Miscellaneous Information
1. Provide information on the material and age of the failed section of condensate

line (the SCP does not make clear whether the failed section was PVC or steel,
see p. 8 and 21) and whether the failure was likely due to internal or external

corrosion.
. 2. Exhibit 9 (5-7-91) shows elevated soil-gas concentrations at some locations that
.\\:\f appear isolated from the spill., What-might-be-the_cause of these elevated-tevels?
\h \A-re-t.he«se—leeat-i@n-s—ns&r—ot-he£ gathering-lines-or—production-sites. - :
S Ahete Qocptrims ekl heeevne Sunthe,
3. Provide information on material, age and testing program for other sections of the

Indian Basin Gathering lines so that a reoccurrence of this incident does not
occur. Provide a map showing the location of these lines.

VS

LI

f/ﬂlﬁ’L{_}%e (.\Ig_
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Proposed Remediation

g(\Cé c&dcﬂﬂ 4{%” The (,@2{%77 7/ A f/

\

Prior to drilling deep (Lower Queen) ground\water monitoring wells, locations and
. construction details must be approved by OCD. Because of the possibility of cross-
% contamination, ©OGD=<j opposed-to drillin; ,—deep/l\momtor wells within the defined plume
\3/ area Aﬂvj/d/“lvdfu, M’M %g
%’ /“M Z77/&/7 47)4?(/64,/ PIRLALY 2‘)7% //( Z;KP”
FU iy mWa;m%f ﬁ{( < 9/’ Mé;fn j
p

As discussed on page 31 of the SCP, submit a plan for product recovery and remediation S
of the affected area for OCD review and approval. After review of the plan, OCD will
provide comments to Marathon and the BLM. During the time of review, OCD will
coordinate with BLM to prevent, to the extent possible, duplication of effort. However,

OCD recognizes that as the surface owner, BLM may require work in addition to that
which OCD would require. Therefore, it will be necessary for Marathon consult with

BLM as to their additional requirements,

A, Groundwater Monitori

B. Remediation Plan el ey, 7

Unfortunately, due to staff limitations, OCD can not provide a full-time staff person to be on-
site during investigation and remediation efforts. However, OCD Artesia and OCD Santa Fe
staff will visit the site periodically to monitor progress and communicate with you or your staff
on the remediation.

If you have any questions regarding the information requests in this letter or on any other issue,
please contact me at the above address or by phone at (505) 827-5812.

Sincerely,

David G. Boyer, Hydrogeologist
Environmental Bureau Chief

DGB/sl

Enclosure g

cc: OCD Artesia Office
Kathy Sisneros, WWMD, Environment Department
Dick Manus, BLM - Carlsbad Office
Al Collar, BLM - Roswell Office
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PO. Box 552
N!arathon Midland, Texas 79702
Oil Companv Telephone 915/682-1626

PANAFAX TRANSMITTAL SHEET

SEND THE FOLLOWING PAGES TQ:

NAME QU/Q /}26\]16’ '/
company NamE___[) M v C (1)

LOCATION )gq Ao —]—(1_ }’: —
PANAFAX NUMBER @ Sos ? ) 7 - s [—/_/

FROM:
=3 ¢ P
NAME '#7?)4/]\} \/ /Z A/ VQJX/. mr o LY
TOTAL NUMBER OF PAGES: 9Q : ' (including cover sheet) .

IF YOU DO NOT RECEIVE ALL THE PAGES, PLEASE CALL BACK ASAP
PHONE C\\ = ‘L‘w‘é fE b7 A >?
COMMENTS K—\ ....

\_\ \\\BQ(( (&\ifDLk-—-(D\

\ } PLEASE CHECK IF THIS MATERIAL IS NOT TO BE RETURNED TO YOU.
) P Q{C%/sgl OKL/Y\Q C{%{uwﬂ\ ACan |
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Mid-Continent Raglon
Production United States

: PO. Box 552
Marathon Midland, Texas 79702
OilCompany Telaphone 915/682-1626

June 12, 1991

David G. Boyer, Hydrogeologist

Environmental Bureau Chief

State of New Mexico

Energy, Minerals and Natural Resources Department
01l Conservation Division

P. O. Box 2088

State Land Office Building

Santa Fe, New Mexico 87504

Dear Mr. Boyer:

Please find attached the work plan for the drilling of
the four wells into bedrock at the locations mutually
agreed upon at our meeting on June 10. The plan was
developed for Marathon by Roberts/Schornick and Associ-
ates and contains additional detail as to the completion
procedures. As agreed to at our meeting, drilling
operations will be suspended at any of the locations,
should saturation be encountered which contains free or
dissolved phase condensate. The well would then be
completed at that depth as a monitoring/recovery well.

As you know, present plans are for the drill rig to
arrive on site Friday, June 14, 1991, with drilling
operations to immediately commence thereafter.

Should you have any questions, or wish to further
discuss, please contact me at your convenience.

Sincerely,

1 G oo

A. J. Kavran

Environmental and Safety Supervisor
AJK/elg

Attachment

cc: J. L. Benson
A. R. Kukla
R. F. Unger
D. L. Manus (BILM=Carlsbad)
File
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PHASE Il WORK PLAN
SUBSURFACE INVESTIGATION
BEDROCK MONITORING WELLS

MARATHON OIL COMPANY
INDIAN BASIN GAS PLANT

EDDY COUNTY, NEW MEXICO

Prepared by
Roberts/Schornick and Associates, Inc.
Environmentai Consultants
Norman, Oklahoma

(406) 321-3896

June 12, 1991
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1.0 INTRODUCTION
Roberts/schornick and Associates, Inc. (RSA) has been retained
by Marathcn 0il Company (Marathon) to prepare and ilmplement a
Phasa II #ubsurface Investigation Work Plan for the Indian
Basin Gas Plant (Site) located in Eddy county, New Maxico.
Phase I and II investigations are being conducted to assass
the extent: of impact to soils and groundwater at the Site
resulting from a pipeline release of condensate and produced

water, The location of the release is ahown on Plate 1.

Phase I investigations, which were conducted in accordance
with the April 29, 1991 sita Characterization Work Plan,
consisted »f the sampling of 196 soil gas probes, drilling and
sampling of 79 challow (lasa than 35 fusl Jdwep) boreholaes
primarily drilled through the alluvial material, and the
inatallation of 53 shallow alluvial monitoring wells. The
locations of Phase I borings and monitoring wells are shown on
Plate 1. The scope of the Phase II investigation was the
subject of a June 10, 1991 meeting between representatives of
the United States Bureau of Land Management (BLM), Marathon,
New Mexico 0il Commission Division (OCD), and RSA. This work
plan for Phase II investigation has been prepared in
accordance with the program for site investigation discussed
in the June 10, 1991 meeting. The scope of the Pﬁaso IT

investigation will consist of drilling and installation of one

(1) deep (approximately 180 to 220 feet) and three (3) shallow
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(approximately 60 feet) bedrock monitoring wells. Proposed

bedrogk monitoring well locations are shown on Plate 1.
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.0 EHASE JI JINVESTIGATION

2.1 gconpe. ef Investigation

The scope of the Phase II investigation conalsts of the
Arillivg of thraa (1) boraholas to dapths of approximately 60
faet ard installation of threa (3) shallow bedrock monitoring
wells in #ach of the boreholes. In addition, one (1) deep
borehole will be drilled to a depth of approximately 180 to
220 feet and one (1) deep bedrock monitoring well will be
installed. Surface conductor casings will be installed in all

borings prior to drilling to prevent possible ocross-

contaminatiion. Proposed Phase II monitoring well locations

are shown on Plata 1.

2.2 Surfnce conductor Installation - Shallow Borings

| 2.2.1 Surface Conductors (Areas With Alluvium)

‘ . In areas with alluvial cover greater than five (5) feet, a 12«
inch steel surface conducter will be installed from ground
surface to approximately five (5) feet into bedrock. The
conductor will be installed by drilling a 1l4-inch borehole
with a truck-mounted rotary drill rig with a i4~inch tri-cone
bit. The borehole may he drilled using air. If drilling with

air ies not possible then water asm a drilling fluid will ba

used; however, should bhorshole stability preoblems oecur,

sodium ba?tonita may be added to the drilling fluid.
“;i
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During drilling, air menitoring for velatile organics will
occur. If drilling fluid is used than the fluid will be
monitored for evidence of a hydrocarbon sheen and cuttings
samples will bhe obtained for headspace testing approximately
every two (2) feet, Samples will be collected in glass jars,
fitted with an aluminum foil seal, and tested in the manner

described in Section 2.7.

Tha 12-ineh condyqeer wadl boe proosurc grouted LLum Llie Dass
Ml the nondnntor ap shaseusl $j45 wnwawe by bl ou fuuc willl o
cement/bertonite glurry consisting of one sack of Portland
Cament, five pounds hédium bentonite, and six gallons of
water, The grout will be allowed to set up for 24 hours
without being disturbed. ArLter Iingstallation A the aurrade
'Sgcﬁﬁy;w"conductoz, the borehole will be cored to at least 15 feet inta
op ék? /;/%>bedrock as JEEZ;IE;E§JI;\”§;EE;;;—'2 5. If evidence of

\

( ~ contamination is observed such as a sheen or staining in the
rock core or drill fluid or elavated headspace soil gas
readings in the upper portion of bedrock, an additional

// uﬂ&h% - surface conductor will be jinstalled. The__second conductor

lo -
will be installed by drilling a borahole with a truck-mountaed

rotary air or water rig fitted with an 11 7/8-inch tri=cone
bit. Drilling fluid will be either air or water only unless
horehole stability problems necessitate the use of a sodium

bentonite ndditive., An 8-inch conductor pipe will be inserted

into the borehole and will be extended from total depth to

0/>$'<9@ﬂ7¢/i;Z2 _{,LL42<}<7/¢Qf29
Al
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ground surface., The 8-inch conductor pip$”3&&1 be installed
with a bottiom ¢ap to pravent contamination of the inner casing
during installation. The conductor will be pressure groutad
from the base of tha conductor up through the annulus to the
surface with a cement/bentonite slurry. The conductor will he
allowed tn set up for at least 24 hours without being
digturbed. After installation of c¢onductor casings, borsholes
will be drilled to depths of approximately 60 feet using the
methoda described 1in Section 2.4, Conductor casing
installation diagrams for shallow bedrock wells are included

as Figures 1, 2, and 3.

2.2.2 Surface Condudtora (Areas Where Bedrock Outcorops)
In areas where bedrock outcrops, an 8-inch surface conductor

will be utilized. However, prior to conductor installation,
the borehole will be cored to at least 15 feet below grade as
4¢97 describecd in Section 2.5. After coring, the borehole will be
é' 0L;§ievaluatod in the field to determine the appropriate depth to

af 1 install the surface conductor casing.

The surface conductor will bae installed by drilling a borehols
with a trusk=mounted rotary alr or water rig fitted with an 11
7/8-inch tri-cone bit. Drilling fluid will be air or water
only unlees borehole stability problems neceesitate the use of

a sodium hentonite additive. an s8-inch PVC conductor pipe

will be inserted into the borehole and will be|extanded from
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total depth to ground surface. The 8~-inch conductor will be
installed with a bottom c¢ap to prevent contamination of the
inner wsasing during installation. The conductor will be
pressure grouted from the base of the conductor up through the
annulus to the surface with a cement/bentonite slurry. The
conductor will be allowed to set up for at least 24 hours
without being disturbed. After installation of econductor
casings, horeholes will be drilled to depths of approximately

60 feet using the methods described in Section 2.4.

2.3 Surfiaze Conductor Installation - Deep Boring

A 12-inch steel surface conductor will be installed from
ground surface to approximataly five feet into bedrock in the
deep beringy. The conductor will be installed by drilling a
l4-inch borehole with a truck-mounted rotary drill rig with a
l4-inch trlecone bit. The borehole will be drilled using only
alr or water as a drilling fluid if possible; however, should
borehole stability problams occur, sodium bentonitae may be
added to the drilling fluid.

During drilling, the drilling fluid will be observed for
evidence of a hydrocarbon odor or sheen and cuttings samples
will be obtained for headspace testing approximately every two

(2) faeet. Samples will be collected in glass jars fitted with

an alurinum foil seal and tested in the manner described in

Section 2.7,
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The 12-inch conductor will be pressure grouted from the base
of the conductor up through the annulus to the surface with a
cement bentonite slurry congisting of one sack of Portland
Cament, five pounds sodium bentonite, and aix gallons of
water. The grout will be allowed to set up for 24 hours
without being disturbed. After installation of the surface
conductor, the borehole will be cored to at least 30 feet into
bedrock, &8 described in Section 2.5. Borehole core samples
will be examined to determine the appropriate depth teo install
the second conductor casing, Depth of installation will
l1ikely be approximately 60 feet. The second conductor will be
installed by drilling a borehola with a truckemounted rotary
alr or water rig fitted with a 11 7/8~inch tri-cone bit.
Drilling rluid will be air or water only unlese borehole
stability problems necessitate the use of a sodium bentonite
additive. An 8=-inch steel conductor pipe will be inserted
into the horehole and will be extended from total depth to
ground surface, The conductor will be installed with a bottom
cap to prevent contamination of the inner casing during
installation. The conductor will be pressure grouted from the
base of the conductor up through the annulus to the surface
with a ceme#nt/hentonite slurry. The conductor will be allowed
to set up for at least 24 hours without being disturbed. A
diagram of typical conductor casing installation for the

badrock well is included as Figure 4. After installation of

surface conductors, the borehole will be drilled to a total
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depth of approximately 180 to 220 feet using the methods

described in Section 2.4.

2.4 Drilling Methods

After conductor casing installation, boreholes will be drilled
and/or cored ta total depths uaing the methods dQescribed
below. Shallow bedrock borings will be drilled to
approximately 60 feet below grade and the deep bedrock boring

will be drilled to approximately 180 teo 220 feet,

2.4.1 Air Rotary
Air roktary drilling inveolves the use of cireulating air to
remove tha drill cuttings and maintain an open boreholae as
drilling progresses. The use of the air-rotary drilling
(/7 technique is best suited for use in hard yrock formations. The
’ / air from the compressor on the rig must be filtered to ensure
that the @il from the compressor is not introduced intc the
groundvatar system. The air rotary drilling method will be
the primarily drilling method used in hard rock formations.
To allew lor 4¢=-inch monitor well installation, a 7 7/8«inch
tri-cone it will be utilized.

2.4.2 Water Rotary
Water rotary is the second preferred method of drilling in

hard rock formations. Water rotary involves the introduction

of water into the borehole through the drill pipe and
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subsequent circulation of water back up t¢ the hole to remove
cutting, If possible, no borehole well stabilization
additives will be used. The water used in this drilling
mathod will be obtained from walls located at the Indian Basin
Gas Plant %o ensure that the water is potable water. To allow
for 4-inch monitor well installation, a 7 7/8=inch tri~cone

bit will bhe utilized.

2.5 Sanmpling Metheds

2.5.1 NX or Christianson Corabarrel

An NX or Christianson corebarrel is the preferred sampling
method in consolidated rock formations. A hollow diamond or
carbide bit that is 3.125 inches outside diameter and 2,2~
inches inside diameter cuts a 2.2-inch core approximataly 5~
feat to 10-feet long. Upon coring 5 to 1L0-feet the corebarrel
is brought. to the surface, split open, and tha cora removed.
Once the mample is exposed it will be measured and described
by an RSA hydrogeologist. sSample description will include
amount of recovery; interval thickness, depth of lithology

change; color according to the Munsel Color chart; grain size

distrimution; m?fff:ffﬂfﬂﬁﬁi.and physical characteristics;
Jﬁineralogy, and soil classification system (ASTM D2487 and
2488), Samples will be retained or spilt for headspace soil
gas testirg. All core samples will he labeled, packaged, and

placed in water-proof core hoxes for storage.
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2.5.2 Grab Samples

When not coring, grab samples of cuttings will ba obtained at
approximately 2-feet intarvals. Grab samples will be placed
into glass jara, sealed with aluminum foil, and tested for
organic vapors as desceribed in Section 2,6, Each sample will

be describad and logged by an RSA hydrogecloegist,

2.6 Monitor Well Construction

After drilling/coring shallow borings to approximately 60 feet
below grade and the deep boring to approximately 180 to 220
feet, the boreholes will be reamed with a 7 7/8~inch tri-cone
bit to allow for monitoring well installation. Prior to
monitoring well installation, borehole water levels will be
allowed to stabilize for at least 24 hours and water lavels
will be measured to determine appropriate screen intervals,
shallow bedrock monitor wells will be screened in tha
77A< uppermest significant groundwater zone to be determined in the
field bassd on fractures and degree of saturation.
/%274L°§?Qigr£¥> tosT
All groundwater monitoring walls will be constructed of 4-inch
schedule 40 PVC casing and a factory slotted 0.02 inch screen
siza, A Dbottom sump (approximately 0.5 foot long) will
extend below the screen for fines catchment. ALl monitoring
@¢$;> wells will be fitted with centralizers to maintain uniform

—

annulus spacings. The PVC screen used in all walls will be na

greater than 20 feet in length, but typically will be 10 faet

Sowen AL 1eBE ) Sex alrtrre VQ}:
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in length. A olean 8-20 sieve size silicon sand pack will ke
placad arusund the soraeén to serve as a filter medium between
the well and screen, The sand pack will extend to
approximately 2-feet above tha top of the screen. A 2-foot

thick layer of sodium bentonite pellets will then be placed on

top of the sand pack and then hydrated with deionized water.
A cement-kantonite grout (Volclayg§x2; rout) will bea mixed to

A
a mud waeight of 10.6 poun&yéz llon a d will then be

pressure ¢routad through a tremie line (the line will extend
- €0 near the top of the hydrated khantonite) and circulated to
Cﬂww}ﬂg(t?approximutely 2-feet from ground surface. A vented cap will
be placed on top of the PVC well casing. A sloped goncrete
pad (2’ x 2’ x 6" thick) and a steel locking protector (6 or
8 inches in diameter) will be placed over the well. Monitor |
well complation diagrams are included on Figures 1, 2, 3, and
4,

2.7 Headspage Gas Survey

A headspace gas survey is the measurement of relative volatile
organic hydrecarbon concentrations in the soil pores. This
measuremert includes both the unsaturated and saturated zones
at various intervals, vertically, in the soil horing. In the
unsaturated or vadose zone, volatile hydrocarbons can exist as
vapor in soil pore spaces, they can be adsorbed anto the soil
particles, or exist as frae hydrocarbon liguid in soil pore

spaces. In the saturated zone, these hydrocarbons will

11
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usually be adsorbed onto aguifer materials over the zone of
groundvater fluctuation or exist as free liguid in the soil
pore spaces. Obtaining so0il gas headspace data vertically at
each soil boring provides information that defines the depth
of impact. The s0il g¢gas headspace survey is used to
supplement. analytical test results and also acts as a soil

screening device.

Samples will ke prepared for vapor analysis using the
following methodologies, Outer surfaces of the cores
collected by the samplers will be trimmed off (if possible)
and the remaining sample composited over either one (1) or two
(2) foot Tengths and placad in glass jara 1eaving the tnp 1/4
of the jar vacant for vapor accumulation, A layer of aluminum
foil is placed over the top of the jars and the caps screwed
in-placae, sealing the jars. The organic vapor moniter (OVM)
photoionization detector probe is used to pierce the aluminum
foil and an organic vapor headspace reading is obtained. The
resulting OVM headspace gas readings are in parts per million

e —— e

iA)\ (ppm) of total ionizable hydrocarbon hased upon an isobutylene
/7M27)i2;,&) standard. The OVM detector has a limit of detection of 100

b&m7g7bzfﬁdz pifts per billion (ppk) of total ionizable hydrecarben.
),
%ﬂﬂwé/ .8 Equin tion and Site Reclamatio
R}Mvgigﬁj@& quipnment ¢oming into contact with solls or groundwater
dﬁmﬁﬁﬂ; K111 be properly cleaned prior to use, Drilling equipment
% o 01 ”
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(i.e. drill bits, drill rod, sampling eguipment, etc.) which
contacts the borehole will be cleaned using a hot water

pressurs washer between boreholes. All sampling egquipment pb

wlll be praessure washed and then rinsed with delonized water
prior to use. All sampling equipment and the drill rig will be
cleaned with the high pressure hot watar washer hetween
borings. sampling eguipment will be washed with Alconox and
deionizaed vater between sampling events, All monitoring well
casings will be washed with Alconox and deionized water prior
to installation. Clean surgical gloves will be worn by all
personnel handling £hermonitoring well materials during well

complet.ion.

All dacontamination will be conducted in an area designated by
Marathon. All wash water will be c¢ollected in the
decontanination area. All protective clothing and wartar
genarated by the drilling or soll/groundwater sampling
programs will also be containerized for proper disposal. In
addition, all drilling fluids will ba containerized for proper
disposal by Marathon.

All drilling activities will be conducted in such a manner as
to minimize any disturbance to the ground surface in the
drilling area. Only portable mud pits will be utilized at the
Site. A minimum number of vehicles will be brought to each

drill site. All cuttings gensrated during drilling activities

13
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will be centainerized and removed from the drill site. Steps
will be taken to minimize or prevent the discharge of drilling

fluids or developed groundwater on the ground surface. Any

accidental discharges will be cleanad up.

2.9 Well Development

Following completion of the monitoring well installations, all
wells will be thoroughly developead. The purposa of
monitoring well development is to remove any fluids lost to
the formavion during drilling (if fluids were used in the
drilling process) and insure proper development of the sand
pack and formation surrounding the screen, 7o insure proper
ecuring of the cement-bentonite grout seals, no developmant
will oosur for forty-eight (48) hours following well
completion. Development will consist of the removal of
sufficient casing volumes until the discharged watar is free
from suspended sediment and the pH, specific conductivity, and
temperature of the groundwater has stabilized. In addition,
any fluide lost during drilling will be recorded and, at a
minimum, this guantity and at least three (3) times the casing
and sand pack volume (assume 30% porosity) will be removed.

All development water will be containerized for proper

disposal by Marathon,
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The basic procedure for well development is to remove any
drilling fluids and silt and clay fines from the well) screen
and surrounding gravel pack by hydraulic surging. Provided
that the formation recharge rate is high snough, groundwater
will flow from the formation, through the gravel pack and

screen, and into the well.

An air-lift pump, or precleaned dedicated bailers will be
utilized to develop the wells. All development equipment will
be properly decontaminated (cleaned) prior to use in any wall.
If bailers are used in the development, care will he takan to
prevent tha haller 1line (menafilament nylen line) from
contacting the ground. A layer of visguene will ke placed
around the well during development to prevent the bailer line
from accldentally contacting the ground. Clean surgical
gloves will be worn by all personnel participating in the well

developmant activities.

Prior to development, the water levels within the well and the
well depth will be measured and recorded. These measurements
will ba used to calculate the fluid volume in the wellas and
sand pack prior to development. Measurements on the discharge
volume, water clarity, pH, temperature and specific
conductivity will ba recorded on field forms. Water levels
will ke taken and recorded bhefore, during, and after well

development,

15
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2.10 Hall jupvev fox Hoprizontal and Vextical dontrol

All monitor wella at the site ba surveyed for vertical

elevation and horizontal control. The top of the inner PVC

casing (witth cap removed) will be surveyed to the nearest 0.01
‘ foot and referenced to the USGS mean sea level elevation
datum. The ground surface elevation next to each well will
also be maasured and noted to the nearest 0.1 foot. The wells
will be located laterally to the nearest 1 foot. All
surveying will be conducted by a professional land surveyor

licensed tn practice in the State of New Mexico.

2.11 Hater Level Measuremenig

Water level measurements will be taken in all waells upon
stabilization. The water level data will be evaluated and
presented as daepth-to-water and potentiometric (groundwataer
elevation) maps. The potentiometric maps will be prepared to
determine the hydraulie gradients and groundwater flow
direction, Water level measurements will typically be made
with an electriec sounder, however an organic interface probe
will ba used if immiscible organics are present on the

groundwatay surface in thicknesses greater than 1/8-inch.

2.12 Borehple Geophygjcs
:bé[i)ﬁ , " Geophysical borehole logging may be conducted in each of the
bedrock koreholes/walls. The exact suite of geophysical logs

ﬁﬂ& ~ Leth>lay /< cokfe /a7,
Coa/ﬁM% 7j(((ii! ne; dc;d’ will be )%ovided by Marathon’s Site Geolegist.

%)’l([/”"/’ Er - F( Llj/&pS-M//zl// &1y 14
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INTRODUCTTON

A letter was received from Mr. David G. Boyer, Environmental Bureau Chief, of
the 0il Conservation Division (OCD) on May 20, 1991 in response to Marathon's
submission of a Site Characterization Plan (SCP) pertaining to a subsurface leak
discovered south of the Indian Basin Gas Plant (IBGP) on April 12, 1991. A copy

of the letter is included in APPENDIX A.

The OCD letter contains a request for information in addition to that which has
already been submitted. This document has been prepared to fulfill this request
for information and is structured in a format similar to the original request to

ensure that each item is adequately addressed.

INVESTTGATION ACTIVITIES

1. OCD Request:
Supply an updated map of remediation locations (soil-gas measurement points,

pits, borings, etc.). Please provide an updated map weekly during the

investigation phase of the remediation.
Response:

Marathon has supplied several updated maps indicating activities at the site

during the investigation phase. Included herein as EXHIBIT 1 is the most

recent map which shows all actual and boreholes planned as of that date.




2.

OCD Request:

Provide updated copies of Tables 2, 3 and 4 weekly during the investigation
phase. Please revise Table 3 (Soil Boring Details) to include information
on whether fluids were detected and type (water and/or condensate), fluid
thickness, and to indicate quality (fresh or produced water) of fluids.
Include information as to whether the boreholes were completed as monitor

and/or extraction wells.

Response:

An update of Table 2, Summary of Soil Gas Survey Data, is included in APPEN-
DIX B. An update of Table 3, Summary of Soil Characterization Boring
Details, is included in APPENDIX C. Please note the table has been revised
to include information on whether or not fluid was detected, initial fluid
column and water quality. It also indicates if the borehole was completed
as a monitoring/recovery well. An update to Table 4, Summary of Soil Boring

Headspace Gas Measurements, is included in APPENDIX D.

OCD Request:

Provide information on trenching activities (locations, rock characteris-

tics, and type and quantity of any fluids encountered).

Response:

Included in APPENDIX E is a table providing the requested information on

trenching activities. It should be noted that Pit Numbers 12, 14, and 15

were incorporated into the diversion dam and contaimment trench that were




put in place as part of the Rainwater Action Plan. It should also be noted
that Pit Numbers 1, 3, A8, 18, and 20 have already been backfilled. Iogs
were not made for each excavation. The logs from those excavations for
which this information was recorded are provided in Appendix F.

OCD Request:

Provide weekly summaries of types and volumes of fluids recovered.

Response:

Marathon has supplied several summaries of types and volumes of fluids
recovered and is currently preparing and submitting the summary on Tuesday

of each week. Cumilative recovery as of June 19, 1991 totaled 3151 barrels

of condensate and 4166 barrels of water.

SITE GEOLOGY

OCD Request

Provide lithologic information on the bedrock (both sandstone and dolomite)

encountered at the leak site.

Response:

The bedrock surface consists of sandstone, sandy dolomite and dolomite

lithologies of the Permian Queen formation. The dolomite and sandy dolomite

have very little visual porosity and appear to form a partial seal to down-
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ward fluid movement. Where these rocks outcrop in the immediate area they
do have a well developed joint system which has been partially mineralized.
The extent to which these joints are connected and their fluid transmissi-
bility is currently unknown, however, recent deeper bedrock tests have
encountered contamination. This new information suggests the fracture
system does allow fluids to slowly percolate downward from the bedrock sur-

face.

The sandstone substrata is more porous and samples recovered from trenches
in the affected area show one to three inches of staining. However, the
sandstones do not appear to be as fractured as the dolomites and recent
cores confirm this conclusion. These sandstones are very fine grained and

look comparable to those which outcrop in other areas of RocKy Arroyo.
OCD Request.:

Provide additional information on the lithologic and structural characteris-
tics of subsurface material beneath the spill site to first deep groundwater
(Lower Queen Aquifer). Include information and interpretation on possible
occurrence and continuity of vertical joint/fracture patterns in the subsur-
face. (Several core holes having shallow geologic data were referenced in

the attached site characteristics section of the Gas Plant Discharge Plan.)
Response:

EXHIBIT 2 is a subsurface map of the bedrock surface below the alluvial
layer in Rocky Arroyo south of the IBGP. The bedrock surface dips generally
from west to east in conformance with the draining pattern in the Rocky

Arroyo. Several closed lows occur with relief from five to 10 feet and
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these low areas appear to be important collection locations for products

released from Line 4.

Cores taken from deeper bedrock wells (80-83) have shown the sandstone
section to be porous and lightly fractured. The dolomites are nonporous and
have varying degrees of fracturing which is sometimes extensive. However,
this fracturing is related to jointing and does not appear to be well
connected. The perched contaminants which have been encountered in the deep
wells suggest tight lithologic sections exist within this dolomite section
between the Upper and Lower Queen Aquifers. This is apparently confirmed
by the deepening of well #83 to the Lower Queen Aquifer which encountered

uncontaminated groundwater, as determined by field analyses.

Lithologic correlation of the deeper boreholes show that regional dip is
approximately 2° to the northeast. This is conformable with the regional

dip of several shallow subsurface zones in the Indian Basin area.

EXHIBIT 3 is a sample log from a well drilled in Section 24, T-21-S, R-23-E.
The first 60' of this well penetrated a predominantly sandstone section with
thin beds of dolomite and sandy dolomite. This section may correlate to a
portion of the Upper Queen Aquifer, however, it is difficult to determine
without an adequate log suite for correlation. The interval between 60 ' to
190" represents the section which most likely is the bedrock surface in the
majority of the affected area. It is predominantly lower porosity sand-
stones and dolomites of the "dry zone" described in Mr. Collins report on
the groundwater of this area. In the section below 190' are the Lower Queen

Aquifer and the San Andres formation at approximately 500'. It appears Mr.

Collins' conclusion that Upper and Lower Queen Aquifers are not in communi-




cation through porous zones or fracturing is supported by the available

subsurface data.

Also included in EXHIBIT 3 are well logs from nearby oil and gas wells which

were also verbally requested.

OCD Request:

Some soil boring records (APPENDIX G) were illegible due to photocopying

problems. Please provide complete copies of all logs.

Response:

Copies of soil boring records for the 79 shallow boreholes are included in

APPENDIX G.

WATER QUALITY

OCD Request:

Provide an analysis of the quality of the produced water discharged with
the condensate. The analysis should include both general water chemistry
parameters and ICAP metal constituents (both shown on the attached sheets),

plus arsenic, selenium and mercury by the appropriate EPA atomic adsorption

method.




Response:

(]D Marathon has commenced a weekly sampling program as described above. Wells

that are being sampled are listed below:

DESCRIPTION ILOCATION
Lyman Water Well 21.24.20.333
Biebelle Water Well 23.21.24.3230
Iee Water Well 21.23.23.133241

IBGP Water Supply Well 21.23.23.232

IBGP Water Supply Well 21.23.23.23214

Analytical results for general water chemistry parameters for samples
G]D obtained from these wells are included in APPENDIX K. However, the normal

weekly sampling program includes analyses for BTEX and chlorides only.
4. OCD Request:

In addition to the domestic wells we request that you sample the #6 and #13
stock wells shown on EXHIBIT 8 of the SCP, Indian Big Springs (21S-24E-Sec.
27.210), and the first seepage water in Rocky Arroyo downstream from the

spill. Propose a schedule for future periodic monitoring of these loca-

tions.




Response:

Well #6 on EXHIBIT 8 of the SCP could not be physically located. No files
exist on this well in the State Engineer's Office. Consequently, a sample

could not be obtained.

Well #13 has been located. Apparently, this well has been abandoned for
quite some time as it was originally equipped with a wooden windmill that
has since toppled over. The well is still present, but has its casing open
to atmosphere. Due to the questionable integrity of this well, a sample was

not obtained.

Seepage water in Rocky Arroyo has been located approximately 4.75+ miles
east of the release site. Four sites are currently being sampled. Mr.

Walter Biebelle, the nearest resident, has identified them as follows:

- Upper Indian Hills Spring East
- Upper Indian Hills Spring West
- Lower Indian Hills Spring

- Arroyo Spring Water

Marathon is currently sampling these sites on a weekly basis. Analytical
results are included in APPENDIX L. Once the bedrock assessment wells

are completed, Marathon proposes to reduce the sampling frequency at these

sites to quarterly.




Response:

A complete sample of produced water was obtained from Line #4 on May 23,

1991. Analytical results are included as APPENDIX H.

OCD Request:

Provide information on whether any shallow fresh water has been detected by
the investigation in the vicinity of the spill. Indicate which boreholes,

pits or trenches, if any, have intercepted fresh water.

Response:

The map included as EXHIBIT 1 identifies the area where boreholes and
excavations encountered fluid. Sampling of these monitoring wells and sumps
was initiated on May 23, 1991. A Table summarizing the analytical results
is included in APPENDIX I and the actual laboratory analytical reports are

included in APPENDIX J.

OCD Request:

In a phone call on May 8th with Mr. Tony Kavran of Marathon and myself,
Marathon committed to weekly sampling of nearby domestic water wells.
Please furnish the names and locations of those wells to be sampled, and

constituents to be analyzed. We request that at least one sample at each

well be analyzed for general water chemistry parameters.




MISCELIANFOUS INFORMATTON

OCD Request:

Provide information on the material and age of the failed section of conden-
sate line (the SCP does not make clear whether the failed section was PVC or
steel, see page 8 and 21) and whether the failure was likely due to intermal

or external corrosion.

Response:

The failed section of pipe was six~inch schedule 40 steel pipe. Analysis of
the failed section proved the failure to be due to internal HZS corrosion
within the aquecus layer in the bottom of the externally wrapped pipe. This

pipe had been in service approximately 4.5 years at the time of failure.

OCD Request:

EXHIBIT 9 (5-7-91) shows elevated soil-gas concentrations at some locations
that appear isclated from the spill. These locations require further

investigation to determine the source of this gas.

Response:

Substantially elevated soil-gas concentrations (100 ppm+) located outside of
the area, where there has been liquid impact on top surface of the bedrock,
have been investigated. In each case boreholes have been drilled to confirm

the presence or absence of underlying liquids.

- 10 -




OCD Request:

Provide information on material, age and testing program for other sections
of the Indian Basin gathering lines so that a reoccurrence of this incident

does not occur. Provide a map showing the location of these lines.

Response:

The liquid gathering system was originally constructed of PVC and installed
in 1965. A map of the gas gathering system is included as EXHIBIT 4. Since
installation, it has been modified due to well depletions and replacement
well connections; however, the majority of the current system consists of
the original PVC. The connecting line from each wellhead production unit
is welded steel pipe with approximately six feet of steel being buried. A
transition from steel to PVC or poly pipe is then made at each well. Since
the steel section at the Rocky Arroyo crossing was removed from service, no
significant amount of steel pipe remains other than the connection pieces

discussed above.

Direct integrity tests of the pipeline system (i.e., pressure testing) has
not been performed in the past except as new lines are installed. New lines
are tested prior to connection. The pipelines are checked periodically for
leaks by driving the right-of-ways and visually inspecting for surface signs
of leakage. Until this incident, surface checking the lines have detected

leaks of less than five BBIS and was considered effective.

_ll...




As a result of this incident, Marathon is currently scheduling an integrity
test of the liquid gathering system during a scheduled turnaround in Septem-
ber, 1991. The results of this test will be analyzed to determine its

effectiveness and future testing frequency.

Metering equipment will be installed on each of the four liquid gathering
lines at the entrance to the plant. This will provide additional informa-
tion which should be useful in identification of future leaks. Additional-
ly, the Rocky Arroyo crossing is currently under study to determine a method

for leak identification and/or containment in this area.

- 12 -
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

0L CONSERVATION DIVISION
BRUCE KING RECEIVED POST OFFICE BOX 2088
GOVERNCH MARATHON OIL COMPANY May 15, 1991 STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
H AY 2 0 19Q1 {505) 827-5800
F:;cl%l‘axrgl%l\t‘hnl\*”ngf? Envnnnsatal & Safety
WIRT AN TEYAC i".".i'ﬁ"':f'n:iaen‘ Rw.
Raute Action
CERTIFIED MALL, ASK e
RETURN RECEIPT NO. P-327-278-118 IDH e,
..... INK
.............. REM e,
e wa e BAS ...
Mr. R. F. Unger, Production Manager 157
Midland Operations —
Marathon Oil Company ELG
P.O.Box552 FILE e

Midland, Texas 79702

RE: April 12, 1991, Leak of Condensate and Produced Water, Marathon Indian Basin Gas
Field, Eddy County, New Mexico

Dear Mr. Unger:

The New Mexico Oil Conservation Division (OCD) has received your April 22, 1991, written
notification of the above leak of fluids. Verbal notification was provided to OCD on the
morning of the leak discovery, as required by OCD Rule 116. Subsequent to the written
notification, on April 29, 1991, OCD received a copy of the "Site Characterization Plan" (SCP)
provided to the Bureau of Land Management. Both the OCD notification letter and the Site
Characterization Plan provide information on the circumstances of the incident, volumes of fluids
Most and interim measures being taken to investigate the extent of the spill and recover fluids.

The NMOCD has authority under both the Oil and Gas Act (70-2-1 et seq., NMSA 1978) and
the New Mexico Water Quality Act (74-6-1 et seq., NMSA 1978), and rules and regulations
adopted thereunder, to require actions be taken to protect public health and the environment and
prevent water pollution; and to require corrective actions as are necessary or appropriate to
contain, remove or mitigate the damage caused by a discharge of water pollutants. This letter
is a request for your continued voluntary compliance in taking the corrective actions needed to
investigate, assess, contain, remove and mitigate actual or potential environmental pollution that
has been or may be caused by this spill.

MCR ‘
B MAY 2 1 1991 po. 4o
Environmental & Seloty TLR.

fole .




Mr. R. F. Unger
May 15, 1991
Page -2-

OCD requests that further information be provided this agency regarding the circumstances of
the incident, the progress of the technical investigation and other actions proposed to be taken
by Marathon. OCD will review and comment in writing on actions already taken, review for
approval proposed actions, and, if necessary, require that additional actions be undertaken if to
prevent or abate pollution. The Site Characterization Plan already submitted was an excellent
report providing timely information on the circumstances of the spill and immediately actions
taken by Marathon in response to the spill.

Request For Information

In addition to the information provided in the SCP, Marathon is required to provide the
following information:

A. Investigation Activities

1. Supply an updated map of remediation locations (soil gas measurement points,
pits, borings, etc.) Please provide an updated map weekly during the
investigation phase of the remediation.

mb 2. Provide updated copies of Tables 2, 3 and 4 weekly during the investigation
phase. Please revise Table 3 (Soil Boring Details) to include information on
whether fluids were detected and type (water and/or condensate), fluid thickness,
and indicate quality (fresh or produced water) of fluids. Include information as
to whether the boreholes were completed as monitor and/or extraction wells.

3. Provide information on trenching activities (locations, rock characteristics, and
type and quantity of any fluids encountered).

4. Provide weekly summaries of types and volumes of fluids recovered.

B. Site Geology

1. Provide lithologic information on the bedrock (both sandstone and dolomite)
encountered at the leak site.

2. Provide additional information on the lithologic and structural characteristics of
subsurface material beneath the spill site to first deep ground water (Lower Queen
aquifer). Include information and interpretation on possible occurrence and
continuity of vertical joint/fracture patterns in the subsurface. (Several core holes
having shallow geoligic data were referenced in the attached site characteristics

q]lb section of the Gas Plant Discharge Plan.)




Mr. R. F. Unger
May 15, 1991
Page -3-

3. Some soil boring records (Appendix G) were illegible due to photocopying
problems. Please provide complete copies of all logs.

C. Water Quality

1. Provide an analysis of the quality of the produced water discharged with the
condensate. The analysis should include both general water chemistry parameters
and ICAP metal constituents (both shown on the attached sheets), plus arsenic,
selenium and mercury by the appropriate EPA atomic adsorption method.

2. Provide information on whether any shallow fresh water has been detected by the
investigation in the vicinity of the spill. Indicate which boreholes, pits or
trenches, if any, have intercepted fresh water.

3. In a phone call on May 8th with Mr. Tony Kavran of Marathon and myself,
Marathon committed to weekly sampling of nearby domestic water wells. Please
furnish the names and locations of those wells to be sampled, and constituents to
be analyzed. We request that at least one sample at each well be analyzed for
ﬂlb general water chemistry parameters.

4. In addition to the domestic wells we request that you sample the #6 and #13 stock
wells shown on Exhibit 8 of the SCP, Indian Big Springs (21S-24E-Sec. 27.210),
and the first seepage water in Rocky Arroyo downstream from the spill. Propose
a schedule for future periodic monitoring of these locations.

D. Miscellaneous Information

1. Provide information on the material and age of the failed section of condensate
line (the SCP does not make clear whether the failed section was PVC or steel,
see p. 8 and 21) and whether the failure was likely due to internal or external
corrosion.

2. Exhibit 9 (5-7-91) shows elevated soil-gas concentrations at some locations that
appear isolated from the spill. These locations require further investigation to
determine the source of this gas.

3. Provide information on material, age and testing program for other sections of the
Indian Basin Gathering lines so that a reoccurrence of this incident does not
occur. Provide a map showing the location of these lines.




Mr. R. F. Unger
May 15, 1991
Page -4-

Proposed Remediation

A.

Groundwater Monitoring

Prior to drilling deep (Lower Queen) ground water monitoring wells, locations and
construction details must be approved by OCD. Because of the possibility of cross-
contamination, OCD discourages the drilling of deep monitor wells within the defined
plume area. Any such drilling will require that special precautions be taken to prevent
downward movement of contaminated fluids.

Remediation Plan

As discussed on page 31 of the SCP, submit a plan for product recovery and remediation
of the affected area for OCD review and approval. After review of the plan, OCD will
provide comments to Marathon and the BLM. During the time of review, OCD will
coordinate with BLM to prevent, to the extent possible, duplication of effort. However,
OCD recognizes that as the surface owner, BLM may require work in addition to that
which OCD would require. Therefore, it will be necessary for Marathon consult with
BLM as to their additional requirements.

Unfortunately, due to staff limitations, OCD can not provide a full-time staff person to be on-
site during investigation and remediation efforts. However, OCD Artesia and OCD Santa Fe
staff will visit the site periodically to monitor progress and communicate with you or your staff
on the remediation.

If you have any questions regarding the information requests in this letter or on any other issue,
please contact me at the above address or by phone at (505) 827-5812.

Sincerely,

David G. Boyer, Hydrogeologi& )
Environmental Bureau Chief

DGB/sl

Enclosures

ccC.

OCD Artesia Office

Kathy Sisneros, WWMD, Environment Department
Dick Manus, BLM - Carlsbad Office

Al Collar, BLM - Roswell Office




MARATHON OIL COMPANY INDIAN BASIN GAS PLAN |

MID-CONTINENT REGION DISCHARGE PLA
DATE: 8/18/89 SITE CHARACTERISTICS PAGE 3 of 4
REVISED:

GEOLOGIC DESCRIPTION OF DISCHARGE SITE

The memorandum "Queen and Related Aquifers in the Indian Basin" by
R. B. Collins, Jr., (Appendix D) states that no water was encoun-
tered above about 240 feet when the Marathon Water Well #1 was
drilled in July, 1965. This well is referred to as Water Well
21.23.23.232 in the Collins report. . The upper Queen aquifer is |
not in the vicinity of the gas plant. The available evidence

indicates that the upper and lower Queen aquifers are not inter-

‘Ilb connected.

Information from core hole I-24-21S-23E drilled by Marathon in an
adjacent section was correlated with the log of well E-23-215-23E
drilled near the Indian Basin Gas Plant. The formation character-

istics from the surface to the lower Queen aquifer are:
0-60' Mainly sandstone with some dolomite
60-130' Mainly dolomite

130-530' Dolomite and Anhydrite

The interpretation of this information indicates the interval from

approximately 60 feet to the lower Queen aquifer is a tight forma-

qm' ' tion. This geological condition should protect the lower Queen




MARATHON QOIL COMPANY
MID-CONTINENT REGION

INDIAN BASIN GAS PLANT
DISCHARGE PLAN

DATE:
REVIBED:

8/18/89

SITE CHARACTERISTICS

PAGE 4 of _4

F10OD PROTECTION

ally non-existent.

than the gas plant.

cipitation and runoff event.

aquifer from surface contaminants.

The potential for flooding at the Indian Basin Gas Plant is virtu-
Rocky Arroyo is located at a lower elevation
The arroyo periodically has flowing water due

to runoff, but does not pose a threat to the plant.

GM’ A diversion berm has been placed on the north and west sides of

the gas plant to divert flow that may occur during a major pre-

terly direction towards Rocky Arroyo.

Runoff tends to flow in a southeas-




EXHIBIT A

ITEM
ANALYSIS DESCRIPTION PRICE
Metals By ICAP Method 6010 In water JINES
Aluminum Lead
Antimony Magnesium
Arsenic Manganese
Barium Molybdenum
Beryllium Nickel
Boron Potassium
Cadmium Selenium
Calcium Silicon
Chromium Silver
Cobalt Sodium
Copper Thallium
Iron Vanadium
Zinc
In wWater Method 6010
In Soil Method 3050
033 Cations and Anions Method:
ﬂm' (General Chemistry) From 40 CFR 136.3
‘ List of approved
inorganic test
) procedures.

Compond Method

| Calcium EPA Method 215.1
Potassium ethod 258.1
Magnesiunm _EPA Method 242.1
Sodium EPA Method 273.1
Bicarbonate APHA 263
Carbonate APHA 263
Chloride EPA Method 325.3
Sulfate EPA Method 375.4
Total dissolved solids EPA Method 160.1
Cation/Anion Balance (5%)
PH
Conductivity

In water YN

' | | Page 6 of 7




EXHIBIT A

ITEM
ANALYSIS DESCRIPTION PRICE
Arsenic: AA Method 7060 In water NN

023 Barium: AA Method 7080 In water _ =R

024 Chromium: AA Method 7190 In water Sl

2

025 Chromium (Hexivalent) AA Method 7198 In water DN

026 Cadmium: AA Method 7130 In Water SN

027 Lead: AA Method 7421 In water _ oS

028 Mercury(L): AA Method 7470 In water S

=

029 Mercury(S): AA Method 7471 In Water JdEENE

030 Selenium: AA Method 7741 In water Y NP

PR
031 Selenium: AA Method 7740 In water R

Page 5 of 7




APPENDIX B

‘]]D SUMMARY OF SOII. GAS SURVEY DATA




TABLE 2: SUMMARY OF SOIL GAS SURVEY DATA FROM SOIL PROBES, MARATHON OIL COMPANY,
INDIAN BASIN GAS PLANT, CARLSBAD, NEW MEXICO
SOIL
PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)
SP-1 REFUSAL == ---
sP-2 1.0 36.0 ---
SP-2 1.3 30.0 ---
SP-3 REFUSAL == ---
SP-4 0.7 46.1 45.0
SP-4A 0.8 35.3 21.0
SP-5 1.0 75.1 34.0
SP-5 3.5 55.3 11.0
sP-6 3.5 55.3 11.0
SP-7 1.2 3.9 2.1
sP-8 1.1 16.0 94.7
sP-9 1.0 0.9 12.0
SP-10 1.0 0.9 ---
SP-11 1.0 0.0 0.0
SP-11 3.9 0.0 0.0
SP-12 1.0 25.2 71.0
SP-12 1.4 35.0 27.0
SP-13 1.0 1.0 6.0
sP-13 5.0 0.5 1.5
SP-14 1.0 0.5 1.0
SP-14 5.0 1.0 0.4
SP-15 1.0 2.1 5.5
SP-15 1.4 3.2 9.0
SP-16 1.0 0.3 8.G. 0.0
SP-16 5.0 0.3 8.G. 0.0
sP-17 1.0 0.3 8.G. 0.0
sSP-17 5.0 0.3 8.G. 0.0
SP-18 1.0 0.9 0.3
sP-18 5.0 5.6 4.0
sP-19 1.0 0.3 B.G. 0.0
SP-19 5.1 0.3 B.G. 0.0
SP-20 1.0 0.0 0.4
SP-20 5.2 0.4 0.6
sp-21 1.0 4.1 12.0
sP-21 5.0 9.9 54.6
SP-22 1.0 0.4 0.4
sSp-22 5.2 0.4 0.4
SP-23 1.0 0.4 0.4
SP-23 5.0 1.3 0.4
SP-24 1.0 66.0 160.0
SP-24 5.0 180.0 205.0
SP-24 7.0 242.0 161.0
SP-25 1.0 223.0 -
SP-25 5.1 55.0 158.4
SP-26 1.0 26.5 40.1
SP-26 5.2 148.0 309.0
sP-27 1.0 0.0 0.0
sp-27 5.2 0.0 0.0
SP-27 8.0 0.0 0.0
SP-28 1.0 1.7 0.5
sP-28 4.0 0.0 1.0
SP-29 1.0 1.7 0.0
sP-29 5.1 0.5 0.5
NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




ﬂD TABLE 2: CONTINUED

SOIL
PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)

SP-30
SP-30
sP-31
SP-31
SP-31
SP-32
sp-32
SP-33
SP-34
SP-35
SP-35
SP-35
SP-36
SP-36
SP-37
SP-37
sP-38
sp-38
SP-39
SP-39
SP-40
SP-40
SP-41
SP-41

SP-42
‘]D SP-42
SP-43
SP-43
SP-44
SP-44
SP-45
SP-45
SP-46
SP-46
SP-47
SP-47
SP-48
SP-49
$P-50
sP-51
SP-52
sP-53
sP-53
SP-54
SP-54
SP-54
SP-54
SP-54
SP-55
SP-55
$P-55
$P-55
$P-55
SP-56
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
ﬂ B.G. DENOTES OVM BACKGROUND CONCENTRATION.




“ID TABLE 2: CONTINUED

SOIL
PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)

SP-56
sP-57
SP-57
SP-58
SP-59
SP-59
SP-60
SP-60
SP-61
SP-62
SP-62
SP-63
SP-63
SP-64
SP-65
SP-65
SP-66
SP-67
SP-67
SP-67
SP-67
SP-68
SP-69
SP-69
SP-69
SP-70
SP-70
SP-70
SP-70
SP-70
SP-70 REPEAT
SP-70 REPEAT
SP-70 REPEAT
sSP-71
SP-71 REPEAT
SP-71 REPEAT
SP-72
SP-73
SP-73
SP-73 REPEAT
SP-74
SP-74 REPEAT
SP-74 REPEAT
SP-74 REPEAT
SP-75
SP-75
SP-75
SP-75 REPEAT
SP-75
SP-75
SP-76
SP-77
SP-77
SP-77

36.0 50.0
57.0 57.0
76.0 71.0
16.0 (22) 19.0 (22)
16.0 8.0
24.0 16.0
0.0 0.0
0.0 0.0
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* DENOTES DEPTH FROM GROUND LEVEL. ‘
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




{ID TABLE 2: CONTINUED

SOIL

PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)

SP-77
sP-78
SP-78
sP-78
SP-78
sP-78
SP-78
Sp-78
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-78 REPEAT
SP-79
SP-79 REPEAT
SP-79 REPEAT
sP-80
sP-81
m SP-81
SP-81
sP-82
SP-82
SP-83
SP-84
SP-84
SP-85
SP-85
SP-85
SP-85
SP-86
sP-87
SP-87
sp-87
SP-88
SP-88
SP-89
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sP-89
SP-90
SP-91
SP-91
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SP-92
SP-93
SP-94
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
‘]D * DENOTES DEPTH FROM GROUND LEVEL.

B.G. DENOTES OVM BACKGROUND CONCENTRATION.




TABLE 2: CONTINUED

SOIL
PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)

SP-94
SP-95
SP-95
SP-95
SP-95
SP-95
SP-95
SP-95 REPEAT
SP-95 REPEAT
SP-95 REPEAT
SP-96
SP-96
SP-96
SP-96
SP-97
sP-97
sP-97
SP-97
SP-98
SP-99
SP-99
SP-99
SP-100
SP-100
sP-101
SP-101 REPEAT
SP-102
sP-102
SP-102
SP-103
SP-103
SP-103
SP-104
SP-105
SP-105
SP-105
SP-106
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




TABLE 2: CONTINUED

SOIL
PROBE OVM READING, PPM
NUMBER *DEPTH FT. (PEAK, VAC APPLIED)

OVM READING, PPM, INITIAL
(PEAK, W/0 VACUUM)

sP-112
SP-113
SP-113
SP-113
SP-114
SP-114
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sSP-119
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SP-126
sSP-127
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SP-129
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SP-133 REPEAT
SP-133 REPEAT
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




TABLE 2: CONTINUED

SOIL
PROBE OVM READING, PPM
NUMBER *DEPTH FT. (PEAK, VAC APPLIED)

OVM READING, PPM, INITIAL
(PEAK, W/0 VACUUM)
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




(ID TABLE 2: CONTINUED
SoIL
PROBE OVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT, (PEAK, VAC APPLIED) (PEAK, W/O VACUUM)
SP-160 1.0 0.0 1.1
SP-160 1.5 1.1 1.1
sP-161 1.0 37.0 34.8
SP-161 2.0 444 41.5
SP-161 3.0 48.3 48.3
SP-162 1.0 44.9 40.8
SP-163 1.0 20.2 39.8
sP-163 2.0 30.3 2.7
SP-164 1.0 40.4 40.4
SP-164 2.0 79.4 64.0
SP-164 3.0 92.0 91.3
SP-165 1.0 6.3 5.4
SP-165 2.0 6.7 5.6
sP-166 1.0 0.0 7.1
SP-166 2.0 0.0 0.0
SP-167 1.0 62.9 59.6
SP-167 2.0 88.2 75.1
SP-168 1.0 13.4 17.9
SP-168 2.0 2.7 23.5
SP-168 3.0 32.5 39.3
SP-169 1.0 1.1 1.1
SP-170 1.0 121.3 117.3
SP-170 2.0 87.6 96.8
sP-171 1.0 76.8 79.7

‘ml' SP-171 2.0 71.9 69.6
SP-171 3.0 47.1 98.2
SP-171 4.0 29.2 29.3
SP-172 1.0 3.3 3.2
SP-172 2.0 0.0 0.0
sP-172 3.0 0.0 0.0
SP-173 1.0 1.1 3.3
SP-173 2.0 1.1 2.2
sP-173 3.0 0.0 0.0
SP-174 1.0 0.0 0.0
SP-174 2.0 0.0 0.0
SP-174 2.5 0.0 0.0
SP-175 1.0 0.0 0.0
SP-175 2.0 0.0 0.0
SP-176 1.0 0.0 0.0
SP-176 2.0 0.0 0.0
SP-176 3.0 0.0 0.0
sP-177 1.0 0.0 0.0
sP-177 2.0 33.3 0.0
sP-177 2.5 5.1 5.1
SP-178 1.0 0.0 0.0
sP-178 2.0 0.0 0.0
SP-179 1.0 94.8 94.8
SP-179 2.0 117.9 125.6
SP-180 1.0 15.3 41.5
SP-180 2.0 2.0 7.6
SP-181 1.0 0.0 0.0
SP-181 2.0 0.0 0.0
SP-182 1.0 69.2 7.7
sP-182 2.0 89.7 105.1
NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.

‘]D B.G. DENOTES OVM BACKGROUND CONCENTRATION.




m TABLE 2: CONTINUED

SOIL

PROBE QVM READING, PPM OVM READING, PPM, INITIAL
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, W/0 VACUUM)

$P-183
SP-183
SP-184
SP-185
SP-186
SP-187
SP-188
SP-188
SP-189
SP-189
SP-189 REPEAT
SP-189 REPEAT
SP-189 REPEAT
SP-190
SP-190
SP-190
SP-190
SP-191
SP-191
SP-191
SP-191
SP-191 REPEAT
SP-191 REPEAT
SP-191 REPEAT
SP-192
SP-193
SP-194
SP-194 REPEAT
SP-194 REPEAT
SP-194 REPEAT
SP-195
SP-195
SP-195
SP-196
SP-196
SP-196

30.7 17.9
117.9 123.0
2.5 2.5
2.1
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NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON.
* DENOTES DEPTH FROM GROUND LEVEL.
B.G. DENOTES OVM BACKGROUND CONCENTRATION.




APPENDIX C

‘IID SUMMARY OF SOIL CHARACTERIZATION BORING DETAILS
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APPENDIX D }

(‘]D SUMMARY OF SOIL, BORING HEADSPACE GAS MEASUREMENTS




TABLE 4: SUMMARY OF SOIL GAS HEADSPACE MEASUREMENTS FROM SOIL BORINGS
MARATHON OIL COMPANY, INDIAN BASIN GAS PLANT, CARLSBAD, NEW MEXICO

SOIL **OVM

BORING  SAMPLE HEADSPACE

NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS

BH-1 18-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.5 0.1 SOIL: 0.1 PPM
3.5 - 4.0 NR AIR: 0.2 PPM
4.0 - 5.1 0.1
5.1 - 5.5 NR

BH-2 19-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.7 1.0 SOIL: 0.1 PPM
3.7 - 4.0 NR AIR: 0.2 PPM

BH-3 19-Apr-91 0.0 - 1.5 0.1 BACKGROUND
1.5 - 2.5 NS SOIL: 0.1 PPM
2.5 - 3.3 1.8 AIR: 0.1 PPM
3.3 - 4.0 NR
4.0 -5 4.8
5.1 - 5.5 NR
5.5 - 9.0 NS
9.0 - 10.2 0.3
10.2 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.4 0.2
12.4 - 12.7 NR

BH-4 22-Apr-91 0.0 - 1.0 0.2 BACKGROUND
1.0 - 2.5 NS SOIL: 0.1 PPM
2.5 - 4.0 0.4 AIR: 0.4 PPM
4.0 - 5.5 0.4
5.5 - 9.0 NS
9.0 - 9.8 0.2
9.8 - 10.5 NR

BH-5 20-Apr-91 0.0 - 1.0 0.7 BACKGROUND
1.0 - 2.5 NS SOIL: 0.1 PPM
2.5 - 3.7 1.8 AIR: 0.2 PPM
3.7 - 4.0 NR
4.0 - 5.2 0.8
5.2 - 5.5 NR
5.5 - 6.0 NS
6.0 - 7.2 0.6
7.2 -7.5 NR

BH-6 21-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.0 0.1 SOIL: 0.1 PPM
3.0 - 3.5 NR AIR: 0.1 PPM
3.5 - 4.0 NS

BH-7 21-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.9 0.1 SOIL: 0.1 PPM
3.9 - 4.0 NR AIR: 0.1 PPM

BH-8 22-Apr-91 0.0 - 1.0 0.7 BACKGROUND
1.0 - 4.0 NS SOIL: 0.2 PPM
4,0 - 4.8 0.4 AIR: 0.4 PPM

NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

m SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
4.8 - 5.5 NR
5.5 - 9.0 NS
9.0 - 9.9 1.0
9.9 - 10.6 NR
10.6 - 11.0 NR
BH-9 23-Apr-91 0.0 - 2.0 0.4 BACKGROUND
2.0 - 2.6 0.2 SOIL: 0.1 PPM
2.6 - 3.0 NR AlR: 0.2 PPM
3.0 - 5.0 0.2
5.0 - 6.1 NR
6.1 - 9.0 NS
9.0 - 9.5 NR
BH-10 23-Apr-91 0.0 - 1.0 0.3 BACKGROUND
1.0 - 2.5 NS SOIL: 0.2 PPM
2.5 - 4.0 0.7 AIR: 0.2 PPM
4.0 - 4.8 0.5
4.8 - 5.5 NR
5.5 - 9.0 NS
9.0 - 9.5 0.4
9.5 - 13.0 NS :
13.0 - 13.2 0.2
BH-11 24-Apr-91 0.0 - 1.0 0.3 BACKGROUND
1.0 - 2.5 NR SOIL: 0.1 PPM
2.5 - 4.0 0.1 AIR: 0.1 PPM
4.0 - 5.2 0.1
5.2 - 5.5 NR
5.5 - 9.0 NS
9.0 - 10.1 0.1
10.1 - 10.5 NR
10.5 - 13.0 NS
13.0 - 13.1 42.0
BH-12 24-Apr-91 0.0 - 1.0 0.2 BACKGROUND
1.0 - 2.5 NS SOIL: 0.1 PPM |
2.5 - 3.8 0.3 AIR: 0.1 PPM
3.8 - 4.0 NR ‘
4.0 - 5.0 0.3
5.0 - 5.5 NR
5.5 - 9.0 NS
9.0 - 9.8 0.2
9.8 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.2 220.0
12.2 - 12.5 NR
BH-13 25-Apr-91 0.0 - 1.0 0.6 BACKGROUND
1.0 - 2.5 NS SOIL: 0.2 PPM
2.5 - 3.7 0.2 AIR: 1.5 PPM
3.7 - 4.0 NR
4.0 - 5.5 0.2
5.5 - 9.0 NS
9.0 - 10.5 0.2
10.5 - 14.0 NS
14.0 - 14.1 320.0
14.1 - 14.2 NR
NOTE: !
ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER ‘
NS - NO SAMPLE OBTAINED, AUGER DRILLED
NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE
*MEASURED IN FEET BELOW GROUND LEVEL
**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN




TABLE 4: CONTINUED

ﬂD SOIL **OVM
BORING

SAMPLE HEADSPACE

NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS

BH-14 25-Apr-91 0.0 - 1.0 0.2 BACKGROUND

(MW-1) 1.0 - 2.5 NS SOIL: 0.2 PPM
2.5 - 3.6 0.2 AIR: 0.5 PPM
3.6 - 4.0 NR
4.0 - 9.0 NS
9.0 - 9.8 0.4
9.8 - 10.5 NR
10.5 - 13.5 NS
14.7 - 15.0 220.0
15.0 - 15.1 NR

BH-15 25-Apr-91 0.0 - 1.0 0.2 BACKGROUND
1.0 - 2.5 NS SOIL: 0.1 PPM
2.5 - 3.3 0.8 AIR: 0.8 PPM
3.3 - 4.0 NR
4.0 - 4.9 1.0
4.9 - 5.0 NR
5.0 - 9.0 NS
9.0 - 9.6 2.6
9.6 - 10.5 NR
10.5 - 13.0 NS
13.0 - 13.1 30.0

BH-16 26-Apr-91 0.0 - 1.0 --- BACKGROUND
1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.3 --- AIR: 0.0 PPM
3.3 - 4.0 NR
4.0 - 4.5 ---
4.5 - 5.5 NR

‘l“l' 5.5 - 8.0 NS

8.0 - 9.0 ---
9.0 - 9.5 NR
9.5 - 14.0 NS
14.0 - 14.2 NR

BH-17 26-Apr-91 0.0 - 1.0 --- BACKGROUND
1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 4.0 --- AIR: 0.0 PPM
4.0 - 4.3 ---
4.3 - 5.5 NR
5.5 - 9.0 NS
9.0 - 9.8 ---
9.8 - 10.0 NR

BH-18 26-Apr-91 0.0 - 1.0 --- BACKGROUND
1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 --- AIR: 0.0 PPM
3.5 - 4.0 NR
4.0 - 4.5 .-
4.5 - 5.5 NR
5.5 - 9.0 NS
9.0 - 10.5 ---
10.5 - 14.0 NS
14.0 - 15.5 ---

NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER
NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN

qlD ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-19 27-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.0 0.0 SOIL: 0.0 PPM
3.0 - 4.0 NR AIR: 2.0 PPM
4.0 - 5.0 NS
5.0 - 5.9 0.0
5.9 - 6.5 NR
6.5-7.5 NS
7.5 - 8.8 0.0
8.8 - 9.0 NR
9.0 - 10.0 NS
10.0 - 11.2 0.0
11.2 - 11.5 NR
2.5 - 3.3 0.0 SOIL: 0.0 PPM
3.3 - 4.0 NR AIR: 2.0 PPM
4.0 -5.0 NS
5.0 - 5.9 0.0
5.9 - 6.5 NR
6.5 -7.5 NS
7.5 - 9.0 0.0
9.0 - 10.0 NS
10.0 - 11.3 0.0
1.3 - 11.5 NR
11.5 - 11.8 0.0
BH-21 30-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.5 1.4 SOIL: 0.0 PPM
3.5 - 41 NS AIR: 0.0 PPM
4.1 - 5.1 1.0
BH-22 30-Apr-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.9 0.9 SOIL: 0.0 PPM
3.9 - 4.0 NR AIR: 0.0 PPM
4.0 - 4.2 0.2
4.2 - 7.5 NS
7.5 - 8.0 1.9
8.0 - 9.0 NS
9.0 - 10.3 2.7
10.3 - 10.5 NR
10.5 - 12.0 NS
12.0 - 13.5 2.9
13.5 - 13.7 NS
13.7 - 14.4 1.7
BH-23 01-May-91 0.0 - 2.5 NS BACKGROUND
(MW-2) 2.5 - 3.7 7.0 SOIL: 0.0 PPM
3.7 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.4 1.6
6.4 - 6.5 NR
6.5 -7.0 NS
7.0 -73 2.0
7.3 - 9.0 NS
9.0 - 9.9 3.5
9.9 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.8 3.1
12.8 - 13.7 NR
13.7 - 13.9 NS
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NOC SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
[SOBUTYLENE STANDARD




O

TABLE 4: CONTINUED

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-24 02-May-91 0.0 - 2.5 NS BACKGROUND
(MW-3) 2.5 - 4.0 0.0 SOIL: 0.0 PPM
4.0 - 5.0 NS AIR: 0.0 PPM
5.0 - 6.0 0.0
6.0 - 6.5 NR
6.5-7.5 NS
7.5 - 8.6 0.0
8.6 - 9.0 NR
9.0 - 10.0 NS
10.0 - 10.8 0.0
10.8 - 11.5 NR
1.5 - 12.5 NS
12.5 - 13.3 0.8
13.3 - 14.0 NR
14.0 - 15.0 2.9
15.0 - 15.3 NR
BH-25 03-May-91 0.0 - 2.0 NS BACKGROUND
2.0 - 2.6 3.5 SOIL: 0.0 PPM
AIR: 0.0 PPM
BH-26 03-May-91 0.0 - 2.5 NS BACKGROUND
(MW-4) 2.5 - 3.4 0.0 SOIL: 0.0 PPM
3.4 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.5 0.0
5.5-7.0 NS
7.0 - 8.0 0.0
8.0 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.8 0.0
9.8 - 10.5 NR
10.5 - 12.5 NS
12.5 - 13.0 NR
13.0 - 13.5 NS
13.5 - 141 0.0
4.1 - 14.5 NR
14.5 - 16.9 NS
BH-27 04-May-91 0.0 - 2.5 NS BACKGROUND
2.5 - 3.4 37.0 SOIL: 0.0 PPM
AIR: 0.0 PPM
BH-28 04-May-91 0.0 - 2.5 NS BACKGROUND
(MW-5) 2.5 - 3.7 0.0 SOIL: 0.0 PPM
3.7 - 4.0 NR AIR: 0.0 PPM
4,0 - 5.0 NS
5.0 - 6.0 0.0
6.0 - 7.0 NS
7.0 - 7.6 2.0
7.6 - 9.0 ---
9.0 - 9.3 0.0
9.3 - 11.0 NS
11.0 - 11.2 0.0
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

‘llb SOIL *eQYM

BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS

BH-29 05-May-91
(MW-6)

NS BACKGROUND
13.0 SOIL: 0.0 PPM
NR AIR: 0.0 PPM
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BH-30 06-May-91
(MW-7)

0.2 BACKGROUND
NR SOIL: 0.2 PPM
42.0 AIR: 0.2 PPM
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BH-31 06-May-91

® "

BACKGROUND
.- SOIL: 0.2 PPM
369.0 AIR: 0.2 PPM
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NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

m SOIL **OVM

BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-34 08-May-91 0.0 - 1.0 0.0 BACKGROUND
(MW-11) 1.0 - 2.5 NS SOIL: 0.0 PPM

2.5 - 3.6 0.0 AIR: 0.2 PPM

3.6 - 4.0 NR

4.0 - 5.1 0.0

5.1 - 5.5 NR

5.5 - 7.0 NS

7.0 - 8.1 0.0

8.1 - 8.5 NR

8.5 - 9.0 NS

9.0 - 10.3 2.5

10.3 - 10.5 NR

10.5 - 12.0 NS

12.0 - 13.5 8.6

13.5 - 15.0 NS

15.0 - 15.2 NR

15.2 - 17.5 NS

17.5 - 19.0 479.0

19.0 - 20.0 NS

20.0 - 21.2 545.0

21.2 - 21.3 NR

21.3 - 22.0 NS

22.0 - 22.5 605.0
BH-35 09-May-91 0.0 - 0.5 0.8 BACKGROUND
(MW-12) 0.5 - 2.5 NS SOIL: 0.0 PPM

2.5 - 4.0 1.1 AIR: 0.0 PPM

4.0 - 4.5 0.2

4.5 - 5.5 NR

5.5 - 7.0 NS

7.0 - 8.5 1.6

8.5 - 9.5 NS

9.5 - 10.5 2.5

10.5 -11.0 NR

11.0 - 12.0 NS

12.0 - 12.3 1.1

12.3 - 12.5 NR

12.5 - 13.0 NS

13.0 - 14.0 NS

14.0 - 14.8 9.1

14.8 - 15.5 NR

15.5 - 17.5 NS

17.5 - 19.0 47.1

19.0 - 19.7 157.5

19.7 - 20.0 NR

20.0 - 22.5 NS

22.5 - 23.0 440.0
BH-36 10-May-91 0.0 - 1.0 0.0 BACKGROUND
(MW-13) 1.0 - 2.5 NS SOIL: 0.0 PPM

2.5 - 3.5 0.0 AIR: 0.0 PPM

3.5 - 4.0 NR

4.0 - 4.5 0.0

4.5 - 5.5 NR

5.5-7.0 NS

7.0 - 7.4 0.0

7.4 - 8.5 NR
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER
NS - NO SAMPLE OBTAINED, AUGER DRILLED
NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE
*MEASURED IN FEET BELOW GROUND LEVEL
w **OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
8.5 - 9.0 NS
9.0 - 10.1 0.0
10.1 - 10.5 NR
10.5 - 12.0 NS
12.0 - 13.5 0.0
13.5 - 14.0 NS
14.0 - 14.4 0.0
14.4 - 17.0 NS
17.0 - 18.0 204.0
18.0 - 18.5 NR
18.5 - 19.0 NS
19.0 - 19.7 460.0
BH-37 11-May-91 0.0 - 1.0 1.7 BACKGROUND
(MW-14) 1.0 - 2.5 NS SOIL: 0.2 PPM
2.5 - 3.8 18.1 AIR: 0.2 PPM
3.8 - 4.0 NR
4.0 - 5.1 253.0
5.1 - 5.5 NR
5.5 - 7.0 NS
7.0 - 7.4 213.0
7.4 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.7 728.0
9.7 - 10.5 NR
10.5 - 12.0 NS
12.0 - 13.0 228.0
13.0 - 14.0 NS
14.0 - 14.5 109.0
14.5 - 17.0 NS
17.0 - 17.8 269.0
17.8 - 18.0 NR
18.0 - 19.0 NS
19.0 - 19.5 322.0
19.5 - 22.0 NS
22.0 - 22.5 342.0
BH-38 11-May-91 0.0 - 1.0 1.1 BACKGROUND
(MW-15) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.7 1.0 AIR: 0.0 PPM
3.7 - 4.0 NR
4.0 - 5.1 0.2
5.1 - 5.3 NR
5.3 -7.0 NS
7.0 - 7.4 1.1
7.4 - 8.3 NR
8.3 - 9.0 NS
9.0 - 9.8 4.4
9.8 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.4 4.9
12.4 - 14.0 NS
14.0 - 15.0 35.0
15.0 - 15.5 NR
15.5 - 17.0 NS
17.0 - 17.4 NR
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-39 12-May-91 0.0 - 1.0 0.8 BACKGROUND
(MW-16) 1.0 - 2.5 NS SOIL: 0.1 PPM
2.5 - 3.4 2.1 AIR: 0.0 PPM
3.4 - 4.0 NR
4.0 - 5.0 0.2
5.0 - 5.5 NR
5.5 -7.0 NS
7.0 7.8 0.7
7.8 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.8 0.7
9.8 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.8 2.6
12.8 - 13.5 NR
13.5 - 14.5 NS
14.5 - 151 6.8
15.1 - 15.5 NR
15.5 - 17.0 NS
17.0 - 17.8 17.1
17.8 - 18.5 NR
18.5 - 19.0 NS
19.0 - 19.9 269.0
19.9 - 20.5 NR
20.5 - 21.0 268.0
BH-40 13-May-91 0.0 - 2.5 NS BACKGROUND
(MW-17) 2.5 - 3.4 0.0 SOIL: 0.0 PPM
3.4 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 5.4 0.0
5.4 - 6.5 NR
6.5 - 7.0 NS
7.0 - 8.1 7.0
8.1 - 10.0 NS
10.0 - 10.5 0.0
10.5 - 11.5 NR
1.5 - 12.0 NS
12.0 - 121 0.0
12.1 - 12.7 NS
12.7 - 13.0 11.0
13.0 - 14.0 NS
14.0 - 14.5 30.0
14.5 - 17.0 NS
17.0 - 17.1 276.0
17.1 - 17.7 NS
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED
SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT READING, PPM COMMENTS
BH-41 14-May-91 0.0 - 2.5 NS BACKGROUND
(MW-18) 2.5 - 3.7 1.5 SOIL: 0.0 PPM
3.7 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.1 0.0
6.1 - 6.5 NR
6.5 - 7.5 NS
7.5 - 8.5 2.8
8.5 - 9.0 NR
9.0 - 10.0 50.0
10.0 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.5 378.0
12.5 - 13.5 NR
13.5 - 13.6 408.0
13.6 - 15.2 NS
BH-42 15-May-91 0.0 - 2.5 NS BACKGROUND
(MW-19) 2.5 - 3.5 0.0 SOIL: 0.0 PPM
3.5 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.3 0.0
6.3 - 6.5 NR
6.5 - 7.5 NS
7.5 - 8.5 0.0
8.5 - 9.0 NR
9.0 - 9.9 59.0
9.9 - 10.5 NR
10.5 - 12.0 NS
12.0 - 131 124.0
13.1 - 14.0 NS
14.0 - 15.0 344.0
15.0 - 17.0 NS
17.0 - 17.2 716.0
BH-43 16-May-91 0.0 - 2.5 NS BACKGROUND
(MW-20) 2.5 - 3.1 609.0 SOIL: 0.0 PPM
3.1 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 5.4 55.0
5.4 - 6.0 NR
6.0 - 6.3 168.0
6.3 - 9.0 NS
9.0 - 9.9 51.0
9.9 - 12.0 NS
12.0 - 12.7 13.0
12.7 - 13.0 NR
13.0 - 14.1 NS
BH-44 16-May-91 0.0 - 2.5 NS BACKGROUND
(MW-21) 2.5 - 3.8 0.0 SOIL: 0.0 PPM
3.8 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.1 0.0
6.1 - 6.5 NR
6.5 - 7.0 NS
7.0 - 7.7 0.0
7.7 - 9.0 NS
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER
NS - NO SAMPLE OBTAINED, AUGER DRILLED

*MEASURED IN FEET BELOW GROUND LEVEL
**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD

mD NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE




TABLE 4: CONTINUED
m’ SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
9.0 - 9.6 3.0
9.6 - 12.0 NS
12.0 - 12.4 7.0
12.4 - 14.0 NS
14.0 - 14.9 11.0
14.9 - 15.5 NR
15.5 - 17.0 NS
17.0 - 18.5 23.0
18.5 - 19.0 NS
19.0 - 20.1 7.0
20.1 - 20.5 NR
20.5 - 20.7 2.0
20.7 - 21.2 NR
BH-45 17-May-91 0.0 - 2.5 NS BACKGROUND
(MW-22) 2.5 - 2.6 0.0 SOIL: 0.0 PPM
2.6 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.2 0.0
5.2 - 7.0 NS
7.0 - 7.5 0.0
7.5 - 9.0 NS
9.0 - 101 3.0
10.1 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.7 0.0
12.7 - 14.0 NS
14.0 - 15.1 3.0
15.1 - 15.5 NS
qﬂl. 15.5 - 15.6 NS
BH-46 17-May-91 0.0 - 2.5 NS BACKGROUND
(MW-23) 2.5 - 4.0 0.0 SOIL: 0.0 PPM
4.0 - 5.0 NS AIR: 0.0 PPM
5.0 - 6.1 0.0
6.1 - 6.5 NR
6.5 -7.0 NS
7.0 - 8.5 0.0
8.5 - 9.0 NS
9.0 - 10.5 NR
10.5 - 10.9 NS
BH-47 18-May-91 0.0 - 2.5 NS BACKGROUND
(MW-24) 2.5 - 3.5 3.0 SOlIL: 0.0 PPM
3.5 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.1 10.0
6.1 - 6.5 NR
6.5 -7.0 NS
7.0 - 8.1 1.5
8.1 - 8.5 NR
8.5 -9.0 NS
9.0 - 10.0 21.0
10.0 - 10.9 NS
10.9 - 11.0 NS
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER
NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN

ﬂD [SOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL **OVM
BORING SAMPLE HEADSPACE
NUMBER DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-48 18-May-91 0.0 - 2.5 NS BACKGROUND
(MW-25) 2.5 - 3.5 0.0 SOIL: 0.0 PPM
3.5 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 6.0 0.0
6.0 - 6.5 NR
6.5 - 7.0 NS
7.0 -7.9 0.0
7.9 - 8.2 NS
8.2 - 8.3 25.0
BH-49 18-May-91 0.0 - 2.5 NS BACKGROUND
(MW-26) 2.5 - 4.0 0.0 SOIL: 0.0 PPM
4.0 - 5.1 0.0 AIR: 0.0 PPM
5.1 - 7.0 NS
7.0 - 8.0 0.0
8.0 - 9.0 NS
9.0 - 10.0 0.0
10.0 - 12.0 NS
12.0 - 13.1 4.6
13.1 - 13.5 NR
13.5 - 14.0 NS
14.0 - 15.0 35.0
15.- - 15.1 NR
15.1 - 17.0 NS
17.0 - 17.9 296.0
17.9 - 18.5 NR
18.5 - 19.0 NS
19.0 - 19.4 NS
19.4 - 19.5 546.0
BH-50 19-May-91 0.0 - 2.5 NS BACKGROUND
(MW-27) 2.5 - 3.1 10.7 SOIL: 0.0 PPM
3.1 - 4.0 NR AIR: 0.0 PPM
4.0 - 5.0 NS
5.0 - 5.6 46.0
5.6 - 6.5 NR
6.5 - 7.5 NS
7.5 - 8.6 0.0
8.6 - 9.0 NR
9.0 - 10.0 NS
10.0 - 10.4 36.0
10.4 - 12.3 NS
12.3 - 12.5 0.0
12.5 - 146.0 NS
14.0 - 14.8 21.0
14.8 - 15.7 NS
15.7 - 16.0 0.0
BH-51 20-May-91 0.0 - 1.0 0.0 BACKGROUND
1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.6 0.0 AIR: 0.0 PPM
3.6 - 4.0 NR
4.0 - 4.5 3.5
4.5 - 5.5 NR
5.5 - 7.0 NS
7.0 - 7.2 NR
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

m SCIL : **OVM
BORING  SAMPLE

HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
....................................................................................... }
BH-52 20-May-91 0.0 - 1.0 0.0 BACKGROUND
(MW-28) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 0.0 AIR: 0.0 PPM
3.5 - 4.0 NR
4.0 - 5.0 0.0
5.0 - 5.5 NR
5.5 - 7.0 NS
7.0 - 7.4 0.0
7.4 - 8.0 NR
8.0 - 9.0 NS
9.0 - 9.4 0.0
94. - 10.0 NR
10.0 - 12.0 NS
12.0 - 12.2 7.5
12.2 - 13.0 NR
13.0 - 14.0 NS
14.0 - 15.0 24.6
15.0 - 15.5 NR
15.5 - 17.0 NS
17.0 - 17.2 NR
BH-53 20-May-91 0.0 - 1.0 1.5 BACKGROUND
(MW-29) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 2.7 0.0 AIR: 0.0 PPM
2.7 - 4.0 NR
4.0 - 4.5 0.0
4.5 - 5.5 NR
5.5 - 7.0 NS
7.0 - 8.0 0.0
8.0 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.9 0.0
9.9 - 10.5 NR
10.5 - 12.0 NS
12.0 - 12.3 NR
12.3 - 12.7 NR
BH-54 21-May-91 0.0 - 1.0 0.2 BACKGROUND
(MW-30) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.6 32.5 AIR: 0.0 PPM
3.6 - 4.0 NR
4.0 - 5.0 32.3
5.0 - 5.5 NR
5.5 - 7.0 NS
7.0 - 7.7 19.9
7.7 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.2 NR !
9.2 - 12.0 NS
12.0 - 12.1 NR
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

*%*OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4:

CONTINUED

SOIL
BORING
NUMBER

SAMPLE
DATE

*HOUM
HEADSPACE
READING, PPM

BH-55
(MW-31)

BH-56
(MW-32)

BH-57
(MW-33)
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23-May-91
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SCIL: 0.0 PPM
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SOIL: 0.0 PPM
AIR: 0.0 PPM

BACKGROUND
SOIL: 0.0 PPM
AIR: 0.0 PPM

NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

**O\M

w SOIL

BORING  SAMPLE

HEADSPACE
READING, PPM

BACKGROUND
SOiL: 0.0 PPM
AIR: 0.0 PPM

BACKGROUND
SOIL: 0.0 PPM
AIR: 0.0 PPM

BACKGROUND
SOIL: 0.0 PPM
AlR: 0.0 PPM

NUMBER  DATE *SAMPLE INTERVAL, FT.
BH-58 23-May-91 0.0 - 1.0
(MuW-34) 1.0 - 2.5
2.5 - 3.1
3.1 - 4.0
4.0 -5.0
5.0 - 7.0
7.0 - 7.5
7.5 - 7.7
7.7 - 9.0
9.0 - 9.9
9.9 - 10.5
10.5 - 12.0
12.0 - 13.0
13.0 - 13.5
13.5 - 14.0
14.0 - 14.2
14.2 - 17.0
17.0 - 17.5
17.5 - 17.8
17.8 - 18.0
18.0 - 18.6
BH-59 24-May-91 0.0 - 1.0
(MW-35) 1.0 - 2.5
2.5 - 3.5
3.5 - 4.0
4.0 - 5.1
5.1 - 5.5
5.5-7.5
‘lﬂ' 7.5 - 9.0
9.0 - 10.5
10.5 - 12.5
12.5 - 13.0
13.0 - 14.0
14.0 - 14.7
14.7 - 15.5
15.5 - 17.5
17.5 - 18.0
18.0 - 18.9
BH-60 26-May-91 0.0 - 1.0
(MW-37) 1.0 - 2.5
2.5 - 3.6
3.6 - 4.0
4.0 - 5.4
5.4 - 7.5
7.5 - 9.0
9.0 - 10.3
10.3 - 10.5
10.5 - 12.5
12.5 - 13.4
13.4 - 14.0
16.0 - 14.5
14.5 - 15.5
15.5 - 17.8
17.8 - 18.5
18.5 - 19.0
19.0 - 19.3
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**QVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL
BORING  SAMPLE
NUMBER  DATE

**OVM
HEADSPACE
READING, PPM

BH-61 27-May-91
(MW-38)

BH-62 27-May-91
(MW-39)

BH-63 28-May-91
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0.0 BACKGROUND
NS SOIL: 0.0 PPM
0.0 AIR: 0.0 PPM

0.0 BACKGROUND
NS SOIL: 0.0 PPM
0.0 AIR: 0.0 PPM

0.0 BACKGROUND
NS SOIL: 0.0 PPM
0.0 AIR: 0.0 PPM

0.0 BACKGROUND
NS SOIL: 0.0 PPM
0.0 AIR: 0.0 PPM

NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




BACKGROUND
SOIL: 0.0 PPM
AIR: 0.0 PPM

BACKGROUND
SOIL: 0.0 PPM
AIR: 0.0 PPM

TABLE 4: CONTINUED
‘llb SOIL **QVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT READING, PPM
10.5 - 12.5 NS
12.5 - 13.5 0.0
13.5 - 14.0 NR
14.8 - 15.5 NR
15.5 - 17.5 NS
17.5 - 18.3 685.0
18.3 - 19.0 NR
19.0 - 19.5 407.0
19.5 - 22.5 NS
22.5 - 22.8 39.0
22.8 - 23.0 NR
BH-65 30-May-91 0.0 - 1.0 0.0
(Mu-42) 1.0 - 2.5 NS
2.5 - 4.0 0.0
4.0 - 5.0 0.0
5.0 - 5.5 NR
5.5 - 7.5 NS
7.5 - 7.7 0.0
7.7 - 9.0 NS
9.0 - 9.3 0.0
9.3 - 10.5 NS
10.5 - 10.8 6.6
10.8 - 12.5 NS
12.5 - 12.6 1.6
12.6 - 14.0 NS
14.0 - 14.2 3.3
14.2 - 17.0 NS
17.0 - 17.1 13.2
17.1 - 19.0 NS
‘ﬂﬂ" 19.0 - 19.2 0.0
19.2 - 22.0 NS
BH-66 31-May-91 0.0 - 1.0 0.0
(MW-43) 1.0 - 2.5 NS
2.5 - 4.0 0.0
4.0 - 5.5 0.0
5.5 - 7.5 NS
7.5 - 7.7 0.0
7.7 - 9.0 NS
9.0 - 10.1 0.0
10.1 - 10.5 NR
10.5 - 12.5 NS
12.5 - 13.0 0.0
13.0 - 14.0 NS
14.0 - 15.1 0.0
15.1 - 17.0 NS
17.0 - 18.3 781.0
18.3 - 19.0 NS
19.0 - 19.6 826.0
19.6 - 22.0 NS
22.0 - 22.4 246.0
9.0 - 9.8 0.0
9.8 - 12.5 NS
12.5 - 13.5 0.0
13.5 - 14.0 NR
14.0 - 15.0 180.0
15.0 - 17.5 NS
17.5 - 18.8 359.0
NOTE :

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED
GID SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
18.8 - 19.0 NR
19.0 - 20.2 375.0
20.2 - 22.0 NS
22.0 - 22.3 187.0
BH-68 02-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-45) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 4.0 0.0 AIR: 0.0 PPM
4.0 - 5.5 0.0
5.5 -7.5 NS
7.5 - 9.0 0.0
9.0 - 9.9 0.0
9.9 - 12.5 NS
12.5 - 14.0 NS
14.0 - 14.2 0.0
14.2 - 17.0 NS
17.0 - 17.6 0.0
17.6 - 19.0 NS
19.0 - 19.6 9.9
19.6 - 22.5 NS
22.5 - 22.9 28.0
22.9 - 24.0 NS
BH-69 02-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-46) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 0.0 AIR: 0.0 PPM
3.5 - 4.0 NS
4.0 - 5.1 47.0
5.1 - 7.5 NS
7.5 - 8.6 49.0
dﬂl" 8.6 - 9.0 NS
9.0 - 9.4 120.0
9.4 - 10.5 NS
10.5 - 11.0 764.0
11.0 - 12.5 NS
12.5 - 13.3 575.0
13.3 - 14.0 NS
14.0 - 15.0 305.0
15.0 - 17.5 NS
17.5 - 18.2 556.0
BH-70 03-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-47) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 0.0 AIR: 0.0 PPM
3.5 - 4.0 NS
4.0 - 5.0 33.0
5.0 - 7.5 NS
7.5 - 8.0 11.5
8.0 - 9.0 NS
9.0 - 9.4 23.1
9.4 - 12.5 NS
12.5 - 13.5 87.2
13.5 - 14.0 NS
14.0 - 15.0 767.0
15.0 - 17.5 NS
17.5 - 18.5 562.0
18.5 - 19.0 NS
19.0 - 19.5 540.0
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER
NS - NO SAMPLE OBTAINED, AUGER DRILLED
NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE
m *MEASURED IN FEET BELOW GROUND LEVEL
**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

\ QID soIL **OVM
\ BORING  SAMPLE HEADSPACE
1 NUMBER DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-71 04-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-48) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 0.0 AIR: 0.0 PPM
3.5 - 4.0 NS
4.0 - 5.0 0.0
5.0 - 7.5 NS
7.5 - 8.0 0.0
8.0 - 9.0 NS
9.0 - 9.3 0.0
9.3 - 12.5 NS
12.5 - 13.2 0.0
13.2 - 14.0 NS
14.0 - 15.0 109.0
15.0 - 17.5 NS
17.5 - 17.7 738.0
17.7 - 19.0 NS
19.0 - 19.3 694.0
19.3 - 22.5 NS
22.5 - 22.8 428.0
22.8 - 2.0 NS
24.0 - 24.5 216.0
24.5 - 27.5 NS
27.5 - 28.0 11.0
28.0 - 29.0 NS
29.0 - 29.5 16.0
29.5 - 32.0 NS
BH-72 05-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MU-49) 1.0 - 2.5 NS SOIL: 0.0 PPM
‘lﬂl’ 2.5 - 4.0 0.0 AIR: 0.0 PPM
4.0 - 4.5 0.0
4.5 - 7.5 NS
7.5 - 7.7 0.0
7.7 - 9.0 NS
9.0 - 9.2 0.0
9.2 - 12.5 NS
12.5 - 12.8 0.0
12.8 - 14.0 NS
14.0 - 14.3 0.0
14.3 - 17.5 NS
17.5 - 17.7 0.0
17.7 - 19.0 NS
19.0 - 19.6 71.0
19.6 - 20.5 NS
20.5 - 24.0 NS
24.0 - 24.4 26.0

\
NOTE: !
ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER !
NS - NO SAMPLE OBTAINED, AUGER DRILLED
NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE
*MEASURED IN FEET BELOW GROUND LEVEL
**QyM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN

ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

m SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-73 05-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-50) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.8 0.0 AIR: 0.0 PPM
3.8 - 4.0 NS
4,0 - 4.3 0.0
4.3 -7.5 NS
7.5 -7.8 0.0
7.8 - 9.0 NS
9.0 - 12.5 NS
12.5 - 12.8 0.0
12.8 - 14.0 NS
14.0 - 17.5 NS
17.5 - 18.1 0.0
18.1 - 19.0 NS
19.0 - 19.5 0.0
19.5 - 22.5 NS
22.5 - 22.7 0.0
22.7 - 24.0 NS
24.0 - 27.5 NS
27.5 - 28.5 NS
28.5 - 29.0 125.0
29.0 - 32.5 NS
32.5 - 33.0 160.0
33.0 - 34.0 NS
34.0 - 35.0 74.0
BH-74 06-Jun-91 0.0 - 1.0 0 BACKGROUND
(MW-51) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.5 0 AIR: 0.0 PPM
3.5 - 4.0 NS
4.0 - 4.1 0
4.1 - 7.5 NS
7.5 - 8.5 0
8.5 - 9.0 NS
9.0 - 9.6 0.0
9.6 - 12.5 NS
12.5 - 13.1 0.0
13.1 - 14.0 NS
14.0 - 14.7 0.0
14.7 - 17.5 NS
17.5 - 18.0 0.0

NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

.......................................................................................

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-75 06-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-52) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.7 0.0 AIR: 0.0 PPM
3.7 - 4.0 NS
4.0 - 4.9 0.0
4.9 - 7.5 NS
7.5 - 8.1 0.0
8.1 - 9.0 NS
9.0 - 10.1 0.0
10.1 - 12.5 NS
12.5 - 14.0 NS
14.0 - 15.0 0.0
15.0 - 17.5 NS
17.5 - 18.0 0.0
18.0 - 19.0 NS
19.0 - 19.2 0.0
BH-76 07-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-39) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.2 49.0 AIR: 0.0 PPM
BH-77 07-Jun-91 0.0 - 1.0 0
(MW-53) 1.0 - 2.5 NS
2.5 - 3.5 46.2
3.5 -4.0 NR
4.0 - 4.2 0.0
4.2 - 5.5 NR
5.5 - 7.5 NS
7.5 - 8.2 0.0
8.2 - 8.5 NR
8.5 - 9.0 NS
9.0 - 9.5 0.0
9.5 - 9.7 0.0
9.7 - 10.0 NR
10.0 - 11.0 NS
11.0 - 11.6 0.0
11.6 - 12.5 NR
12.5 - 13.0 NS
13.0 - 13.2 0.0
13.2 - 13.6 NR
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




TABLE 4: CONTINUED

SOIL **OVM
BORING  SAMPLE HEADSPACE
NUMBER  DATE *SAMPLE INTERVAL, FT. READING, PPM COMMENTS
BH-78 08-Jun-91 0.0 - 1.0 0.0 BACKGROUND
(MW-38) 1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 2.8 0.0 AIR: 0.0 PPM
2.8 - 4.0 NR
4.0 - 4.4 0.0
4.4 - 5.5 NR
5.5 - 6.4 NS
6.4 - 6.5 0.0
BH-79 08-Jun-91 0.0 - 1.0 0.0 BACKGROUND
1.0 - 2.5 NS SOIL: 0.0 PPM
2.5 - 3.1 NR AIR: 0.0 PPM
3.1 - 3.8 NS
NOTE:

ALL SAMPLES COLLECTED DURING HOLLOW STEM AUGER DRILLING WITH SPLIT-SPOON SAMPLER

NS - NO SAMPLE OBTAINED, AUGER DRILLED

NR - NO SAMPLE RECOVERY, SPLIT SPOON SAMPLE

*MEASURED IN FEET BELOW GROUND LEVEL

**OVM READINGS ARE IN PPM OF TOTAL IONIZABLE HYDROCARBON BASED UPON AN
ISOBUTYLENE STANDARD




APPENDIX E




m TRENCHING SUMMARY .
i

Initial
Approximate Depth Depth
Approximate Total to Bedrock Log To Fluid
Pit # Location Depth Bedrock Type Available Fluid Type
1 S700/W800 9.5’ NE NE Yes 7.5 Condensate
2 S640/W860 8.0 NE NE Yes 7.1 Condensate & Water |
3 S700/W910 8.0’ NE NE Yes 5.57 Condensate & Water
4 S700/W1000 8.5’ NE NE Yes NE NE ‘
i
5 5620/W380 8.0 NE NE Yes 7.0 Condensate
6 S600/W1380 12.0’ 12.0° Sandstone Yes 11.5° Condensate ‘
7 S800/W860 3.0 NE NE Yes NE NE
8 S800/W1800 8.5’ 8.5’ Sandstone Yes NE NE
A8 S800/W1000 9.0’ NE NE Yes NE NE
9 S5850/W200 13.0° 13.0’ Sandstone Yes 13.0’ Condensate
AS S770/W820 9.5’ NE NE Yes g.1’ Condensate & Water
10 S1100/E800 14.5° 14.5° Dolomite- Yes 14.5" Condensate & Water
Sandstone
«m Al0 S680/WE00 1.7 NE NE Yes 10. 4 Condensate & Water
All S5640/W6E70 13.5° NE NE Yes 11.5° Condensate & Water
12 S1800/E1400 4.5 4.5' Dolomite Yes NE NE
13 S2050/E1600 15.5° 15.5° Dolomite Yes NE NE
14 §1900/E1300 NA NA NA No NA NE
15 S850/W2000 10.5? ' 10.5° Dolomite Yes NE NE
16 $1400/E1150 14.24" NA NA No NA Condenséte & Water
164 S1400/E1100 13.427 NA NA No NA Condensate & Water
16B S1400/E1000 15.75" NA NA No NA Condensate & Water
17 S1250/E800 10.23° NA NA No NA Condensate & Water
18 S51700/E1100 NA NA NA No NA NE
19 S1100/E6B50 12.52° NA NA No NA NE
20 S900/E200 NA NA NA No NA NE
21A S920/E600 10.67° NA NA No NA Condensate & Water
NE = NOT ENCOUNTERED NA = NOT AVAILABLE




APPENDIX F

dlb EXCAVATTION IOGS




BORING RECORD

& ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
3700 W, ROBINSON
NORMAN, QKLAHOMA 73072

403} J21--2833
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[C="T]  oME CONTINUOUS AUGER SAMPLER T WATER TABLE (TIME OF BORING) JOB NAME /NUMSER I,..JO} Ao Bq_s'“)
=]  s7AnDARD PENETRANCN TEST [ LABORATORY TEST LOCATION
] uwoistureco sauete b PENETROMETIR (TCNS/5G. FT) BORING NUM3SER | P# )
T
ST WATER TaBLE
GID : e pate oAwes _7-27-91
DRILLING METHOD _DBAc L A 08
ROBERTS/SCHORNICK ORILLED 8Y
& ASSOCIATES, INC. Loceed 8Y __ Iz Schgi®
mmo;%q:‘prv'& CONSULTANTS CHECKED BY
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DURING RXoilunry
z OV Son cas SAMPLE REMARKS
SE"OT‘-OG- DEPTH | (ITHOLOGIC DESCRIPTION J8 o SURVEY PP X >
(FEET) g 5 < s 16 12 14 18 18 Z| > SACKCROUND
ok | & ! UG OV READING:
W b HWluwi > r
cw a S|« O~ | sow PPU
9 é S5 = S & .
50 ] Z < & P AR PPN
0 GROUND SURFACE: o 0—
_ 5&Ndl€~(£‘7'c\~.{¢\r \ ]
B Beows, Dry SH -
A\ —
_ érmel‘ §.\Lf'§w0t‘, h_,/ . -
s — Cobbles vpdo 3.’ GP o ‘ S T
+
| +GBood lers , B‘owpl o ]
—) ~.) > po—
10 — ~ 10 ™
P ——— —
] Lieo(oﬁz; Do&oa.le.) Cioely dallme _]
T e (Guees =M.
15 — NO Tluio \ 15 —
—| WMo CON&P\JSQ-\e SNC‘( -]
o CMe i
| Back d 4 /7,4/6 / -
] LD C ~ ZO oo -
— 650 5 =
25 = 25 7
30 = 30 —
35 35 T
(=7 cue coumnuous AuGth sauplen | T ATV TABLE (e OF BN | o ae /NUMBER Top) Ae BASI
=]  sTanpaRD PENETRANON TEST L LA%0mATORY TEST LOCATION
T unostueeco saweLt 4 PENETROMETIM {TCNE/SS. FT) BORING MUMBER TP H ’S
T WATER TABLE (2 : -
- * (24 Hour3) oare oaweo _7/27/ 91
DRILLING METHOD _772Ack Ao
ROBERTS /SCHORNICK ORILLED 8Y
& ASSOCIATES, INC. LOGGED 8Y _ B S hed ¥
e cHeckeD oY
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OW 50l GAS PLE REMARKS
GEOLQG. Z SAM
ONIT DEPTH | || THOLOGIC DESCRIPTION L8 6 oo x 10
= | (&)
FEET o) o
W ( ) A Z() e 2 4 68 1012 14 16 18 % > BACKGROUND
| Start: 16:1 o = x| 2 E OVM READING:
e 0 T Wi | > '
Stop:  16:32 = m T
o v Q S| ®| Q= | sou 00 peu
Z51 5 > oy
53 % > g & L AR: 0.0 _ ppm
GROUND SURFACE: 3804.8 o e
0 ALLUMIUM BOULDERY COBBLELY SILT: UNCON Gw RN IR NS 0
SOLIDATED, COBBLES AND BOULDERS FROM 1.0 oo P ]
T M TO 3 M. RNDED., DOLOMITIZED, DRY, GRAYISH Jale ‘;
—{ BROWN, 10 YR 7/2, TO PALE BROWN, 5 YR 5/2 *lale — '
214 d 25
— lele Vot [ %8755 -
| 1ol NR 4.0 ]
lale, 2 11 i
< N by 0.1 51 5 \
BORING TERMINATED AT 5.0° NR -
GROUNDWATER NOT QBSERVED DURING BORING ﬁ
— —
BOREHOLE OW READING: 4.0 PPM
1 SOIL VENT OVM READING AFTER 24 HOURS: 1 i
10 4.6 PPM 10
15 — 15 ~——
O i 1
20 20 —]
— ]
25 25 —
0 30 —
— ]
-] -
35 35 —
=" SPUT-SPOON SAMPLER T WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[Z=]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
[ ]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-1
m T WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 4/18/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. ' LOGGED BY ML
RONMENTAL CONSULTANTS
R0 W ROBINSON CHECKED BY BJS
N o o455 >0 DRAWN BY: SAR pacE_1 oF 1




GEOLOG. z OWM SOIL GAS SAMPLE REMARKS
ot [PEPTH I LITHOLOGIC DESCRIPTION RS pow % L0
(FEET) < | S | 26608 0 2
IS e BACKGROUND
Stort: 10:00 o v = x| 2|5 OVM READING:
Stop:  10:25 u I % I I
T a x| O|~ sol.: _ 0.1 _ PPM
= < < = (G
% 3 % g ; Wl | ar 02  ppm
GROUND SURFACE: (@) el
0 BOULDERY COBBLELY GRAVELLY SWLT: NONIMBRI- TR R NS 0
—4 CATED, UNCONSOUDATED, BOU,DERS-COBBLES g? R: ]
FROM 10CM — 3M., DOLOMITE, WELL RNDED., N
—| PEBBLES AND GRAVEL > —
° . 2.5
10 R . 1 1.2 .
AUGER REFUSAL AT 30 10 37
—| cROUNOWATER NOT oBSERVED AR 401 - *
5 ——{ SOIL VENT AT 2.37 5 —
— BOREHOLE OW READING: —
0.3 PPM
-
_| BACKGROUND: 0.3 PPM ]
SOIL VENT OVM READING AFTER 24 HOURS: _
. 0.1 PPM
1077 10 —
— -
15 = 15 —
O _ _1
] N
20 20 !
— —
25— 25—
- —
30 30 —
— —
35 35 —
—="1 SPUT-SPOON SAMPLER T-"7-27 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[=><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
7 uNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-2
m T/  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS:  NOT SAMPLED DATE DRILLED 4/19/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY ML
NT T
RO SIS cHeckeD BY__ais
N R 3 0Res 72972 DRAWN BY: SAR PAGE 1 oOF 13




BORING RECORD

OWM SOIL GAS AMPLE REMARKS
GEOLOG. z S
| T DEPTH | ||THOLOGIC DESCRIPTION = PPM X L0 T
(FEET) 2 S 9 2 4 ¢ 1012 14 16 18 z | BACKGROUND
Q ol
Start: 14:45 o LU‘; % 85 :(J L|>.J OWM READING:
Stop:  16:19 we a o e 0.1
o Z < = O E SOIL: . PPM
Zz [0 D21 2| Wl ar 01 eem
GROUND SURFACE: 00 © “l3l=|e
0 BOULDERY COBBLELY SILT: UNCONSOLIDATED, I YN IR 1 0
—| COBBLES AND BOULDERS FROM 10CM TO 3M., dJo P 01 -
RNDED., DOLOMITIZED, DRY, GRAYISH BROWN, o | = L3
- 1owsp . —
/ o|® : 25
i ° |
1 . 2lelo 2 118|933 —
| NS NR 4.0
clole, 3 1.1 —
o [Cd > 4.8 5.1
5 —] o e NR [557] S
o
] . @] NS ]
(oY
Js |2
_ Jels .
e o
] ; Sle ]
— b o]0 2.0 -]
‘lale, 4 03 1.2
olsdd : 10.2 —_
10 — SRS - NR F10.54 10
_] N NS |
e lo 12.0
— . S -5 12.4 —
12.7 )5 - g0 947197

AUGER REFUSAL AT 12.0°

GROUNDWATER NOT OBSERVED DURING DRILLING

BOREHOLE OW READING: 0.21 PPM

20— 20—
i ] -
i
— —
35 35 =
[=="1 SPUT-SPOON SAMPLER T~ WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[ ]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/S0. FT.) BORING NUMBER BH-3
S NR: NO RECOVERY

WATER TABLE (24 HOURS)
NS: NOT SAMPLED DATE DRILLED 4/19/91

DRILLING METHOD HSA

ROBERTS /SCHORNICK ORILLED BY sH8

& ASSOCIATES, INC. LOGGED BY ML
ENVIRONMENT, CONSULTANTS

om0 i FOBISON L CHECKED BY__BiS
i 405) 321-3895 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OVM SO GAS PLE REMARKS
0G. pa SAM
SE“OTL DEPTH | ||THOLOGIC DESCRIPTION LS o eou X L0
T S o 2
(FEET) 8 Zj ] 2 4 6 8 1012 14 16 18 CZ] 32 B ACKGROUND
Start: 10:45 A L © El=xly OVM READING:
Stop:  11:30 W T ol =
P o 2 % g o 8 —= | soL 0 _ppu
:ZD o o % z | 5| ar _04  peu
GROUND SURFACE: 3 (=)
0 BOULDERY COBBLELY GRAVELLY SILT- UNCONSOLI-|  GW  [ol 15 " | o2 0
,4 DATED, LIGHT BROWNISH GRAY TO GRAYISH BROWN. QB i 10 —
10 YR 6/2 TQ0 5/2, ORY, VERY HARD DRILLING, 3 1o NS
—] COBBLES-BOULDERS FROM 10CM —~ 2., GRAVELLY, 1 -]
RNDED., POORLY SORTED 2 . 2.5
0§ 2 TS ﬁ
n Sl 04
] ; R4S 40 B
15)% *loa|
o g 3
5 }°(§ 5.5 3
~ Bl " i
| el ]
A3\1 00
7 3 R -
. 5 &B. 4102 9.8
[ayi< —
10 — répg NR 10.5 10
10 3 DOLOWITE: GRAYISH BROWN, 10 YR 52, WASSIVE j- o MITE— = 7
—|\H4arD / -
_ | AUGER REFUSAL AT 11.2' ]
| GROUNDWATER NOT OBSERVED DURING DRILLING —]
15 — BOREHOLE OWM (THROUGH AUGERS): 0.1 PPM 15 —
—{ SOIL VENT INSTALLED TO 8.0' ]
SQIL VENT HEADSPACE AFTER 24 HOURS: 0.1 PPM
20 20—
23 25 —]
_1 -
] —
30 30 —
35 35 =
SPLIT-SPOON SAMPLER — = WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST [_ LABORATORY TEST LOCATION -
{T_] UNDISTURBED SAMPLE 4~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH~—-4
———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 4/22/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY ML
RONMENTAL CONSULTANTS
N VR O AL N SLTA CHECKED BY BJS
NORM '105%K%A£‘-03‘A 573072 DRAWN BY: ‘gR PAGE 1 oF 1




OW SO GAS REMARKS
G. = SAMPLE
CEOLOG-DEPTH | | THOLOGIC DESCRIPTION L8 o oo x 10
FEET 5 S S
‘l]l ( ) 8 5 | 2 4 6 B 1012 14 16 18 g > BACKGROUND
Start: 17:50 ok Q x| 2|5 OVM READING:
Stop: 1833 o @ | I wig| Y|
op: =\ o DO soL: 01 _ ppM
L <)< p= S5 0
ENs & 3 s Ll | oAk 02 pew
GROUND SURFACE: ) a
0 BOULDARY COBBLELY SILT. GRAYISH BROWN, 10 W oS [ . 0
YR 5/2 TO UGHT BROWNISH GRAY, 10 YR 6/2, JoP . 1.0 ]
COBBLES~BOULDERS FROM 10CM — 1.5M., ENN NS
—| GRAVELLY, DRY, VERY HARD DRILLING NESE -]
S 25
_] 139 2 1. _
) ? < '8 3(7]
o8 - NR - 4.0 ]
- o ol 3 1.2,
sl ol 08 5.2 —
5 ‘ol |2 R 5.5 5
_ Jap NS 5.0 .
NS 4 12
NHNE 06 72 -
7.5 NI HNR 75
—{ AUGER REFUSAL AT 7.5 —
GROUNDWATER NOT OBSERVED DURING DRILLNG
BOREHOLE OWM : 1.2 PPM
10 —] 10—
_| SO VENT TUBE AT 6.25 _]
_| BOREHOLE OWM FROM SOIL VENT TUBE AFTER ]
24 HOURS: 7.0 PPM
— —
15 — 15
— —4
—————1 20— 20—
25 — 25—
30 — 30 —
35 35 =
SPUT-SPOON SAMPLER T—="—" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C>=<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
m’ [] UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-5
- NR: NO RECOVERY
p— WATER TABLE (24 HOURS :
- ( ) NS: NOT SAMPLED DATE DRILLED 4/20/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY ML
ENVIRONMENT, SULTANTS
2000, W, ‘ROGINSON CHECKED BY BSS
N RO Res 73072 DRAWN BY: SAR PAGE 1 OF 1




OW SOIL GAS PLE REMARKS
GEOLOG. pd SAM
ot |PEPTH b LI THOLOGIC DESCRIPTION 81 o pru x L0
FEET S o 2
QI' ( ) 8 Z_§ ] 2 4 6 10 12 14 16 18 % E BACKGROUND
Stort: 9:55 o Q Cl | w OWM READING:
Stop:  10:10 w o X ol =z x
@ g() % s | ¥ 8 = | sow _01 _ peu
% d % % ; ] E] aRr: __ 01 ppu
GROUND SURFACE: 21®|e
0 BOULDERY COBBLELY GRAVELLY SWT: UGHT GW RN NS 0
_] GRAWSH BROWN, 10 YR 6/2, POORLY SORTED, D{ -]
GRAVEL FROM 1.0CM TO 10CM., COBBLES- o
—| BOULDERS FROM 10CM TO 1M., RNDED., DOLOMI- } -]
MNZED ) 2.5
—] 9 1 1 01]057 30 ]
Ny NR 35
40 NS 40 -
DOLOMITE: UGHT BROWN, 10 YR 5/2, MASSIVE,
5 — JOINTED, FRACTURED 5 —
| AUGER REFUSAL AT 4.0 7
T GROUNDWATER NOT OBSERVED DURING DRILLING 7
— BOREHOLE OWM THROUGH AUGERS: 0.1 PPM —
10 ] SOL VENT TUBE AT 2.5 10 —
| SOIL VENT OWM READING AFTER 24 HOURS: ]
0.1 PPM B
15 — 15 —
— = |
- - i
20 20 —
25— 25—
. -
30 = 30 =
—_— —
] .
35 35 =
SPLIT-SPOON SAMPLER T~ WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
><Z]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
(7] UNDISTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-6
—T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE ORILLED 4/21/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY HSB
& ASSOCIATES, INC. LOGGED BY ML
EN\ARONMENINAL CO?JNSULTANTS CHECKED BY BJS
NORM?TbS%ngvggAgs 73072 DRAWN BY: SAR PAGE 1 oF 1




O SOIL GAS SAMPLE REMARKS
GEOLOG. P \
onr - |PEPTH | LTHOLOGIC DESCRIPTION _2 o PPM X L0 ‘
(FEET) 2 ; e 2 4 ¢ 1012 14 16 18 % > BACKGROUND
Stort: 10:50 ax ]2 Tl OWM READING:
Stop:  11:40 L 9 I BlYl =z
o 2 ‘}( s | ® 8 [ soi: _01 _ pPMm
% o x % g y Ol oam 01 peu
GROUND SURFACE: O e
0 BOULDERY COBBLELY GRAVELLY SILT: LIGHT GW [ TS NS 0
_| GRAYISH BROWN TO GRAYISH BROWN, 10 YR 6/2 Firksq _
TO UNCONSOLIDATED, DRY, COBBLES-BOULDERS e‘ég
—4 FROM 10CM - 3M., RNDED., DOLOMITE, POORLY 3 bP 5 -
SORTED ?3’ . _ ‘
A% 1 4 ] ‘
— S0 0.1 19
4.0 { NR 40
o STRIES ]
417 DOLOMITE: GRAYISH BROWN, 10 YR 6,/2, MASSIVE 4 DOLOWTE
5 — FRACTURED, JOINTED J 5 —
AUGER REFUSAL AT 4.0° ]
_| GROUNDWATER NOT OBSERVED DURING DRILLING ]
_| BOREHOLE OVWM READING (THROUGH AUGERS): |
0.1
| pru -
10 —] SOIL VENT TUBE INSTALLED 10 2.0° 10 —
—{ SOIL VENT HEADSPACE READING AFTER 24 HOURS: —
0.1 PPM
- —
157 15 —
O A “
20 —] 20—
25 25 —
- ] ‘
— —
30 —1 30 —
35 35
"] SPUT-SPOON SAMPLER T—_—" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-7
m ————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED A/n/9
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY ML
s
ENVIRONMENTAL CONSULTANT CHECKED BY BJS
N O o595 72072 DRAWN BY: SAR PAGE 1 OF 1




OW SOIL GAS PLE REMARKS
GEOLOG. z SAM
ONIT C-|DEPTH | LiTHOLOGIC DESCRIPTION L8 o P x L0
= = &)
FEET S
G]D ( EE ) 8 5 jrt 2 4 6 10 12 14 16 18 % > BACKGROUND
Start: 16: 31 o W Q [ 3 ECJ OWM READING:
Stop: 17:03 o N T ol - -
Pl o <</g % g o 8 = | sow _02 epm ;
% a o 2 ; L G| ar _04  peu
GROUND SURFACE: @) .
0 BOULDERY COBBLELY SILT: UNCONSOLIDATED, [T KNI Y 0
_| GRAVISH BROWN, 10 YR 5/2, POORLY SORTED, JdoP : 1.0 ]
RNDED., COBBLES-BOULDERS FROM 10CM TO ols |9 NS
—{  2M., GRAVELLY, VERY HARD DRILLING lsl® —
e Q‘
_— ; 0- 0. —
_ b o 10! 4.0 _
N ? Joa] Dlas
5 o [ NR 5.5 S ]
SetlF
] ;:? S NS 4
o9 | .
— Ial3 -
99
] . Sta —‘
s 9.0
] P ]
2lele 3110 [ % g
10 — - AN NR 10.5 10 —
1.0 LB NR 11.0 _]
t1.2 B DOLOMITE: GRAYISH BROWN, 10 YR 5/2, MASSIVE DOLOMITE
" _1\VERY HARD —
| AUGER REFUSAL AT 11.0° |
| BOREHOLE OWM READING (THROUGH AUGERS): _
0.1 PPM
15 — 15 —
GROUNDWATER NOT OBSERVED DURING DRILLING
m’ —{ SOIL VENT TUBE INSTALLED TO &8.0° —
— SOIL VENT HEADSPACE 24 HOURS: ]
__{ —_
20 20 —
25 25—
30 — 30 =
] —
35 35 =]
[Z="1  sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5><X]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[  unoiSTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-8
ql]’ T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 4/22/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY 18
& ASSOCIATES, INC. LOGGED BY ML
VIRONMENTAL_CONSULTANTS
R O T T CHECKED BY 84S
RS 5T s 73072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOIL GAS AMPLE REMARKS
GEOLOG. e S .
OEPFOC|DEPTH | 11THOLOGIC DESCRIPTION 8o pou x L0
FEET S} S S
mD (FEET) 8 6 b 2 4 6 B 1012 14 16 18 % B_: BACKGROUND
Start: 12:20 o Q < W OVM READING: ‘
Step: 1312 R = alEl 2l |
. - T 2 % = o 8 = son: _ 01 _ PpPM !
% 3 % % § lSZJ G| oam _02  eew
GROUND SURFACE: o c
0 CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, L 1 75 0
—| DRY, UNCONSOLDATED, ROOTLETS T0 1.0, \ 04 _
CALICHE VEINS BELOW 1.7, VERY FINE QUARTZ,
1 50% SILT, 40% CLAY, VERY LOW PLASTICITY \ 2.0 —
7 |02 26
N TR 307 |
3 Z0
] 0.2 -
5.0 !
5 — NR 5 !
60 A 6.1 _
: COBBLELY BOULDERY SILT, GRAVISH BROWN, 10 ST P Y] NS
_4 YR 5/2, WELL RNDED., POORLY SORTED UNCONSO{j- HE 