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Mid-Continent Region 
Production United States 

Mara thon PO. BOX 552 
( M ~ ) Oil Company M i d l a n d ' T e x a s 7 9 7 0 2 

Telephone 915/682-1626 

June 28, 1991 ^SSHU^gJg) 

JUL 01 m 

David G. Boyer, Hydrogeologist OIL C0l\KPR\/A-nnn 
Environmental Bureau Chief S K ' 0 N D|V-
State of New Mexico -^'Ar-fc 
Energy, Minerals and N a t u r a l Resources Department 
O i l Conservation D i v i s i o n 
P. 0. Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

Dear Mr. Boyer: 

Please f i n d enclosed the a d d i t i o n a l i n f o r m a t i o n request­
ed i n your May 15, 1991 l e t t e r p e r t a i n i n g t o the subsur­
face leak discovered south of the I n d i a n Basin Gas Plant 
on A p r i l 12, 1991. 

Should you have any questions, please d i r e c t them t o 
A. J. Kavran i n Midland a t (915) 687-8528. 

S i n c e r e l y , 

R. F. Unger 
Production Manager 
Midland Operations 

RFU/elg 

Enclosure 

cc: A. C o l l a r (BLM-Roswell) 
D. L. Manus (BLM-Carlsbad) 
G. A. Stephens (BLM-Santa Fe) 
J• L. Benson 
A. J. Kavran 
A. R. Kukla 
F i l e 

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 Oil 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 ofthe "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 to 
investigate, assess, contain, remove and mitigate actual or potential environmental pollution that 
has been or may be caused by this spill. 

1 



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, i f 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 

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

Provide additional information •(-including—fr0m-60re-holes-l06ated-at-l'-34-2-l-S-1 

-23Erand-E-23=2-l.S-23Er)ron the lithologic and structural characteristics of •srrW-aee' j\ 
material beneath the spill site to first deep ground water (Lower Queen aquifcr). 
Include information and interpretation on possible occurrence and continui' 
vertical joint/fracture patterns in the subsurface. (Q^c'^^^^^Tr 

.4et^ir> cr£~lk? G&, 



Mr. R. F. Unger 
May 13, 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 U o t f c ^ C _ € P ^ ^ ^ 

1. Provide an analysis of the quali:y of/the produced water discharged with the 
condensate. The analysis should incltfae both general water chemistry parameters 
and the ICAP metal constituenfs^hown 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 Ithe spill. Indicate which boreholes, pits or 

j trenches, i f any, have krtersWted^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 ofthe 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., -W-hat-might-be~the_cau.se of these_ej.s-vated-levels? 

^Are4h©se-l0eat-iQns-near-0the^ 

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 13, 1991 
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Proposed Remediation 

A. Groundwater Monitoring 

Prior to drilling deepf(Lower Queen) groundwater monitoring wells, locations and 
construction details rnjust be approved by OCD Because of the possibility of cross-
contamination, OGD||kopposed-jj^dr^ wells within the defined plume 

Remedmnon Plan fts y rf*<J,-u^£ ,„„-,-<:f«><:Zt^^' 

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, Hydrogeologist 
Environmental Bureau Chief 

DGB/sl 

Enclosure *> 

cc: OCD Artesia Office 
Kathy Sisneros, WWMD, Environment Department 
Dick Manus, BLM - Carlsbad Office 
Al Collar, BLM - Roswell Office 
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Mid-Connnent Region 
Production Unuefl States 

/ A A \ Marathon £9- Box SM 
) rtil Midland, Texas 79702 

[•Aumnl O i l C o m p a n y Telephone 915/68M626 

PANAFAX TRANSMITTAL SHEET 

SEND THE FOLLOWING PAGES TO: 

NAME Q T M 7 < £ fcy^ 

COMPANY NAME |\/| A C Q 

LOCATION -< / ( L Z ^ , iz2= 
<?3<T ?3-?-<T'7<-// PANAFAX NUMBER: 

FROM: 

TOTAL NUMBER OF PAGES: (including cover sheet) . 

IF YOU DO NOT RECEIVE ALL THE PAGES, PLEASE GALL BACK ASAP 

PHONE ( \ \ < : k > n / 5 2 7 _ 

COMMENTS . \, ^ . ~ \ 

PLEASE CHECK IF THIS MATERIAL IS NOT TO BE RETURNED TO YOU. 

A subsiaiary of USX Corporation 
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Mld-Contirtent Region 
Production United States 

/ A A \ Marathon 
Oil Company 

P.O. Box 552 
Midland, Texas 79702 
Telephone 915/682-1626 

June 12, 1991 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 
State of New Mexico 
Energy, Minerals and Natural Resources Department 
Oil Conaervation 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 d r i l l 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, 

A. J. Kavran 
Environmental and Safety Supervisor 

AJK/elg 

Attachment 

cc: J. L. Benson 
A. R. Kukla 
R. F. Unger 
D. L. Manus (BLM-Carlsbad) 
File 

nra 
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PHASE II WORK PLAN 

SUBSURFACE INVESTIGATION 

BEDROCK MONITORING WELLS 

MARATHON OIL COMPANY 

INDIAN BASIN GAS PLANT 

EDDY COUNTY. NEW MEXICO 

Prepared by 

Roberts/Schornlck and Associates, Inc. 

Environmental Consultants 

Norman, Oklahoma 

(405) 321-3895 

June 12, 1991 
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4 Deep Bedrock Monitoring Well Design (Typical) 
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1.0 INTRODUCTION 

Roberta/iichornick and Associates, inc. (RSA) has been retained 

by Marathon Oil Company (Marathon) to prepare and implement a 

Phase I I Subsurface Investigation Work Plan for the Indian 

Baein Gaa Plant (Site) located in Eddy County, New Mexico. 

Phase I and I I investigations are being conducted to assess 

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 shown on Plate l . 

Phase I investigations, which were conducted in accordance 

with the April 29, 1991 site Characterization Work Plan, 

consisted :>f the sampling of 196 soil gas probes, drilling and 

sampling of 79 challow (less then 35 Toot d»**p) boreholes 

primarily drilled through the alluvial material, and the 

installation of 53 shallow alluvial monitoring wells. The 

locations of Phase I borings and monitoring well* are shown on 

Plate l . The scope of the Phase n investigation was the 

subject of a June 10, 1991 meeting between representatives of 

the United States Bureau of Land Management (BLM), Marathon, 

New Mexico o i l Commission Division (OCD), and RSA. This work 

plan for Phase I I investigation has been prepared in 

accordance with the program for site investigation discussed 

in the June 10, 1991 meeting. The scope of the Phase I I 

investigation will consist of drilling and installation of one 

(I) deep (approximately 180 to 220 feet) and three (3) shallow 

1 



•d 1 8 9 6 0 * 6 1 S : S T H3M J 6 - S I - N n 
- T i i i : « • • •: :^ r ,3 , „ d , , L 2 : 9 I ^ 6,/S 4 / 9 0 _ 4 , w w 1 d 0 d 3 d 3J d_& ,3,0, W W0d d 

(approximately 60 feet) bedrock monitoring wells* Proposed 

bedrock monitoring well locations are shown on Plate 1* 

2 



60 " d T 0 960*6 SS:ST G3M T6-3T-NI1 
G Vd 8 3 : 9 1 I 6 / G I / 9 0 I d O d D d B I d S DOW WOdd 

('#/•; 

2,0 PHASPI TT INVESTIGATION 

2.1 Bff.9P̂...ft&, Investigation 

The scope of the Phase I I investigation consists of the 

drilling e.£ three (3) borehole* to depths of approximately 60 

feet and installation of three (3) shallow bedrock monitoring 

wells in >!sach of the boreholes. in addition, one (1) deep 

borehole viill 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 a l l 

borings prior to drilling to prevent possible cross-

contamination. Proposed Phase I I monitoring well locations 

are shown on Plate l . 

r 

2•2 Surface 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 conductor will be installed from ground 

surface to approximately five (5) feet into bedrock. The 

conductor will be installed by drilling a 14-inch borehole 

with a truck-mounted rotary drill rig with a 14-inch tri-cone 

bit. The borehole may be drilled using air. If drilling with 

air is not possible then water as a drilling fluid will ba 

used; however, should borehole stability problems oocur, 

sodium bentonite may be added to the drilling fluid. 

8 A 
A 

>6' 
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During drilling, air monitoring for volatile organics will 

occur. i f drilling fluid is used then the fluid will be 

monitored for evidence of a hydrocarbon sheen and cuttings 

samples will be 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. 

y 

Th« «?M»9t«ir V i n b o prooaurc groutad. flum UIB baaa 

nr l-v,- r^r.M,,^™ „ r "7ft m« Will IM it MH bll llllU UU1 f UUC Willi Q 

cement/bentonite slurry consisting of one sack o£ Portland 

cement, five pounds sodium bentonite, and six gallons o£ 

water. The grout will be allowed to set up for 24 hours 

' j - without being distuibed. Arter installation ot the surface 

^•'^ / f l conductor, the borehole will be cored to at least 15 feet into 

b f ^ y / l \ ^~ 

. fdldtj bedrock ai3 described in Section 2.5. I f evidence of 

contamination is observed such as a sheen or staining in the 

rock core or d r i l l fluid or elevated headspace soil gas 

^ readings in the upper portion of bedrock, an additional 

' surface oonductor will^ be installed. Thg^s_econd conductor 

will be installed by drilling a borehole with a truck-mounted rotary air or water rig fitted with an l l 7/8-inch tri-cone 

bit. Drilling fluid will be either air or water only unless 

borehole stability problems necessitate the use of a sodium 

bentonite additive, An a-inch conductor pipe will be inserted 

into the borehole and will be extended from total depth to 
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ground surface. The 8-inch conductor pipe fw4ll bo 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 oement/bentonite slurry. The conductor will be 

allowed to set up for at least 24 hours without being 

disturbed. After installation of conductor casings, boreholes 

will be drilled to depths of approximately €0 feet using the 

methods described in Section 2.4. Conductor casing 

installation diagrams for shallow bedrock wells are included 

as Figures 1, 2, and 3. 

2.2.2 Surface Conductors (Areas Where Bedrock Outcrops) 

In areas where bedrock outcrops, an 8-inch surface conductor 

will be utilised. However, prior to conductor installation, 

the borehole will be cored to at least 15 feet below grade as 

•) described in Section 2.5. After coring, the borehole will be 

, ̂ ^ ^ ^ e v a l u a t t d in the field to determine the appropriate depth to 

install the surface conductor casing. 

The surface conductor will be installed by drilling a borehole 

with a trusk-mounted rotary air or water rig fitted with an 11 

7/8-inch tri-cone bit. Drilling fluid w i l l be air or water 

only unless borehole stability problems necessitate the use of 

a sodium bentonite additive. An 8-inch PVC conductor pipe 

will be inserted into the borehole and will be extended from 

5 
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total depth to ground surface. The 8-inch 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 cement/bentonite slurry. Th© 

conductor will be allowed to set up for at least 24 hours 

without, being disturbed, After installation of conductor 

casings, boreholes will be drilled to depths of approximately 

60 feet using the methods described in Section 2.4. 

2• 3 Surface Conductor Installati,an - Deep Boring 

A 12-inch steel surface conductor will be installed from 

ground surface to approximately five feet into bedrock in the 

deep boring. The conductor will be installed by drilling a 

14-inch borehole with a truck-mounted rotary d r i l l rig with a 

14-inch trl-cone bit. The borehole will be drilled using only 

air or water as a drilling fluid i f possible; however, should 

borehole stability problems occur, sodium bentonite may be 

added to tha 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) feet. Samples will be collected in glass jars fitted with 

an aluminum f o i l seal and tested in the manner described in 

Section 2.7, 

6 
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The 12-inoh conductor will be pressure grouted from the base 

of the conductor up through the annulus to the surface with a 

cement bentonite slurry consisting of one sack of Portland 

cement, five pounds sodium bentonite, and six gallons of 

water. The grout will be allowed to set up for 24 hours 

without biting disturbed. After installation of the surface 

conductor, the borehole will be cored to at least 3 0 feet into 

bedrock, tie described in Section 2.5. Borehole core samples 

will be examined to determine the appropriate depth to install 

the second conductor casing. Depth of installation will 

likely be approximately 60 feet. The second conductor will be 

installed by drilling a borehole with a truck-mounted rotary 

air or water rig fitted with a l l 7/8-inch tri-cone bit. 

Drilling fluid will be air or water only unless borehole 

stability problems necessitate the use of a sodium bentonite 

additive,, An 8-inch steel conductor pipe will be inserted 

into the borehole 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 cement/bentonite slurry. The conductor will be allowed 

to set up for at least 24 hours without being disturbed. A 

diagram o(! typical conductor casing installation for the 

bedrock well i s included as Figure 4. After installation of 

surface conductors, the borehole will be drilled to a total 

7 
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depth of approximately 180 to 22 0 feet using the method* 

described in Section 2.4. 

2.4 Drilling Methods 

After conductor casing i n s t a l l a t i o n , boreholes w i l l be d r i l l e d 

and/or cored to total depths using the methods described 

below. Shallow bedrock borings will be drilled to 

approximately 60 feet below grade and the deep bedrock boring 

will be drilled to approximately 180 to 220 feet. 

2.4,1 Air Rotary 

Air rotary drilling involves the use of circulating air to 

remove thm d r i l l cuttings and maintain an open borehole as 

drilling progresses. The use of the air-rotary drilling 

technique is best suited for use in hard rock formations. The 

air from the compressor on the rig must be filtered to ensure 

that the o i l from the compressor is not introduced into the 

groundwater system. The air rotary drilling method will be 

the primarily drilling method used in hard rock formations. 

To allow l!or 4-inch monitor well installation, a 7 7/8-inch 

tri-cone bit 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 d r i l l pipe and 

8 
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subsequent circulation of water back up to tbe hole to remove 

cutting. I f possible, no borehole well stabilization 

additives will be used. The water used in this drilling 

method will be obtained from wells located at the Indian Basin 

Gas Plant to ensure that the water is potable water. To allow 

for 4-inch monitor well installation, a 7 7/8-inch tri-cone 

bit will be utilized, 

2.5.1 NX or Christianson Corebarrel 

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 approximately 5-

feet tc 10-feet long. Upon coring 5 to 10-f*at the corebarrel 

is brought to the surface, split open, and the core removed. 

Once the eiample is exposed i t will be measured and described 

by an KSA hydrogeologist. Sample description will include 

amount of recovery; interval thickness, depth of lithology 

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

J ^ x ^ \ distribution; macro-features and physical characteristics; 

^ xmineralogy, and soil classification system (ASTM D2487 and 

2488). Samples will be retained or spilt for headspace soil 

gas testing. All core samples will be labeled, packaged, and 

placed in water-proof core boxes for storage. 

9 
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2.5.2 Grab Samples 

When not coring, grab samples of cuttings will be obtained at 

approximately 2-foot intervals. Grab samples will be placed 

into glass; jars, sealed with aluminum f o i l , and tested for 

organic vapors as described in Section 2,6. Each sample will 

be described and logged by an RSA hydrogeologist. 

2»6 Monitor Well Cons^ru^t ^ 

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 levels 

Will be measured to determine appropriate screen intervals. 

Shallow biidrook monitor wells will be screened in the 

uppermost significant groundwater zone to be determined in the 

field bused on fractures and degree of saturation. 

OrryfA * All groundwater monitoring wells will be constructed of 4-inch 

schedule 40 PVC casing and a factory slotted 0.02 inch screen 

size, A bottom 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 a l l wells will he no 

greater than 20 feet in length, /but^typically will be 10 feet 
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in length. A dean 8-20 sieve size silicon sand pack will be 

placed airound the screen to serve as a f i l t e r medium between 

the weill and screen. The sand pack will extend to 

approximately 2-feet above the top of the screen. A 2-foot 

thick layer of sodium bentonite pellets will then be placed on 

UM to 

top of the sand pack and then hydrated with deioni2ed water. 

A cement-bentonite grout (Volclay Gold Grout) will be mixed to 

a mud weight of 10.6 pounds per gallon avnd wi l l then be 

pressure grouted through a tremie line (the line w i l l extend 

to near the top of the hydrated bentonite) and circulated to 

approximately 2-feet from ground surface, A vented cap will 

be placed on top of the PVC well casing. A sloped concrete 

pad (2' x 2' x 6" thick) and a steel locking protector (6 or 

8 inchos in diameter) will be placed over the well. Monitor 

well completion diagrams are included on Figures 1, 2, 3, and 

4. 

2.7 H&adjgpace Ga,s s.ucyjaY 

A headepacu gas survey is the measurement of relative volatile 

organic hydrocarbon concentrations in the soil pores. This 

measurement includes both the unsaturated and saturated zones 

at various intervals, vertically, in the soil boring. In the 

unsaturated or vadose zone, volatile hydrocarbons can exist as 

vapor in soil pore spaces, they can be adsorbed onto the soil 

particles, or exist as free hydrocarbon liquid in soil pore 

spaces. In the saturated zone, these hydrocarbons will 

11 
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usually be adsorbed onto aquifer materials over the zone of 

groundwater fluctuation or exist as free liquid in the soil 

pore spaces. Obtaining soil gas headspace data vertically at 

each soil boring provides information that defines the depth 

of impact. The soil gas headspace survey is used to 

supplement analytical test results and also acts as a soil 

screening device. 

Sampler v i l l be 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 (l) or two 

(2) foot. 1 fsngtha and plnr.Rd in gin** jur* leaving fhf> top 1/4 

of the jar vacant for vapor accumulation, A layer of aluminum 

fo i l iei placed over the top of the jars and the caps screwed 

in-place, sealing the jars. The organic vapor monitor (OVM) 

photoionlr.ation detector probe is used to pierce the aluminum 

foil and an organic vapor headspace reading is obtained. Tha 

resulting OVM headspace gas readings are in parts per million 

(ppm) of total ioni2able hydrocarbon based upon an isobutylene 

standard. The OVM detector has a limit of detection of 100 

parts per billion (ppb) of total ionizable hydrocarbon, 

c^^s , '\2-S Eouinment Decontamination and Site Reclamation 

^o/ \ i j P ^ ^ coming into contact with soils or groundwater 

^ ^ L ^ ^ be pjroperly cleaned prior to use. Drilling equipment 

12 
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(i.e. d r i l l bits, d r i l l rod, sampling equipment, etc.) which 

contacts the borehole will be cleaned using a hot water 

pressure washer between boreholes. All sampling equipment 

will be pressure washed and then rinsed with deionized water & C£*)*>/? 

prior to use. All sampling equipment and the d r i l l rig will be 

cleaned with the high pressure hot water washer between 

borings, sampling equipment will be washed with Alconox and 

deionized water between sampling events. All monitoring well 

casings will be washed with Alconox and deionized water prior 

to installiition. Clean surgical gloves will be worn by a l l 

personnel handling the monitoring well materials during well 

completion., 

All decontamination will be conducted in an area designated by 

Marathon. All wash water will be collected in the 

decontamination area. All rirotective cloth ina and waRt-.BB 

generated by the drilling or soil/groundwater sampling 

programs will also be containerized for proper disposal. In 

addition, a l l drilling fluids will be 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 tha 

drilling area. Only portable mud pits will be utilized at the 

Site. A minimum number of vehicles will be brought to each 

d r i l l site. All cuttings generated during drilling activities 

13 
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will be containerized and removed from the d r i l l site, steps 

will be taken to minimise or prevent the discharge of drilling 

fluids or developed groundwater on the ground surface. Any 

accidental discharges will be cleaned up. 

2.9 Wall Development 

Following completion of the monitoring well installations, a l l 

wells will be thoroughly developed. The purpose of 

monitoring well development is to remove any fluids lost to 

the formation during drilling (if fluids were used in the 

drilling process) and insure proper development of the sand 

pack and formation surrounding the screen. To insure proper 

curing of the cement-bentonite grout seals, no development 

will occur for forty-eight (48) hours following well 

completion. Development will consist of the removal of 

sufficient casing volumes until the discharged water is free 

from suspended sediment and the pH, specific conductivity, and 

temperature of the groundwater has stabilized. In addition, 

any fluids lost during drilling will be recorded and, at a 

minimum, this quantity and at least three (3) times the casing 

and sand pack volume (assume 3 0% porosity) will be removed. 

All development water will be containerized for proper 

disposal by Marathon. 

14 
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The basic procedure for well development i s to remove any 

drilling fluids and s i l t and clay fines from the well screen 

and surrounding gravel pack by hydraulic surging. Provided 

that tha formation recharge rate is high enough, 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 well. 

If bailers are used in the development, care will be taken to 

prevent- +bP hall**** l i n * (mcmof il»m#nt nylon l i n e ) from 

contacting the ground. A layer of visquene will be placed 

around the well during development to prevent the bailer line 

from accidentally contacting the ground. Clean surgical 

gloves will be worn by a l l personnel participating in the well 

development activities. 

Prior to development, the water levels within the well and the 

well depth will be measured and recorded. These measurements 

Will be U;!.ted to calculate the fluid volume in the wells and 

sand pack prior to development. Measurements on the discharge 

volumef water clarity, pH, temperature and specific 

conductivity will be recorded on field forms. Water levels 

will be taken and recorded before, during, and after well 

development. 

15 
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2.10 Well ijlurvev for Horizontal and vertical Control 

All monitor wella at the site be surveyed for vertical 

elevation and horizontal control. The top of the inner PVC 

casing (with cap removed) will be surveyed to the nearest 0.01 

foot and referenced to the USGS mean sea level elevation 

datum. This ground surface elevation next to each well will 

also be measured 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 to practice in the State of New Mexico, 

2.11 Water Laval Measurements 

Water lewd measurements will be taken in a l l wells upon 

stabilization. The water level data will ba evaluated and 

presented as dapth-to-water and potentiometric (groundwater 

elevation) maps. The potentiometric maps will be prepared to 

determine the hydraulic gradients and groundwater flow 

direction. Water level measurements will typically be made 

with an electric sounder, however an organic interface probe 

wil l be used i f immiscible organics are present on the 

groundwater surface in thicknesses greater than 1/8-inch, 

2.12 Borehole Geophysics 

^0Z)6f'^) G e oP hy s : i- c : a : L borehole logging may be conducted in each of tha 

n bedrock boreholes/wells. The exact suite of geophysical logs 

y. - -h ( i * nae'ditd) will be provided by Marathon's Site Geologist. 
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INTRODUCTION 

A l e t t e r was received from Mr. David G. Boyer, Environmental Bureau Chief, of 

the Oil Conservation Division (OCD) on May 20, 1991 i n 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 l e t t e r i s included i n APPENDIX A. 

The OCD l e t t e r contains a request for information i n addition to that which has 

already been submitted. This document has been prepared to f u l f i l l t h i s request 

for information and i s structured i n a format similar to the original request to 

ensure that each item i s adequately addressed. 

INVESTIGATION ACTIVITIES 

1. OCD Request: 

Supply an updated map of remediation locations (soil-gas measurement points, 

pi t s , borings, etc.). Please provide an updated map weekly during the 

investigation phase of the remediation. 

Response: 

Marathon has supplied several updated maps indicating a c t i v i t i e s at the site 

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

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

- 1 -



2. CCD 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), f l u i d 

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, i s included i n APPEN­

DIX B. An update of Table 3, Summary of Soil Characterization Boring 

Details, i s included i n APPENDIX C. Please note the table has been revised 

to include information on whether or not f l u i d was detected, i n i t i a l f l u i d 

column and water quality. I t also indicates i f the borehole was completed 

as a monitoring/recovery well. An update to Table 4, Summary of Soil Boring 

Headspace Gas Measurements, i s included i n APPENDIX D. 

3. OCD Request: 

Provide information on trenching activities (locations, rock characteris­

t i c s , and type and quantity of any fluids encountered). 

Response: 

Included i n APPENDIX E i s a table providing the requested information on 

trenching a c t i v i t i e s . I t should be noted that Pit Numbers 12, 14, and 15 

were incorporated into the diversion dam and containment trench that were 
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put i n place as part of the Rainwater Action Plan. I t should also be noted 

that Pit Numbers 1, 3, A8, 18, and 20 have already been backfilled. Logs 

were not made for each excavation. The logs from those excavations for 

which this information was recorded are provided i n Appendix F. 

4. 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 i s currently preparing and submitting the summary on Tuesday 

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

of condensate and 4166 barrels of water. 

SITE GEOLOGY 

1. 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 l i t t l e visual porosity and appear to form a pa r t i a l seal to down-

- 3 -



ward f l u i d movement. Where these rocks outcrop i n the immediate area they 

do have a well developed j o i n t system which has been p a r t i a l l y mineralized. 

The extent to which these joints are connected and their f l u i d transmissi­

b i l i t y i s 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 i s more porous and samples recovered from trenches 

i n 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 th i s conclusion. These sandstones are very fine grained and 

look comparable to those which outcrop i n other areas of Rocky Arroyo. 

2. OCD Request: 

Provide additional information on the lithologic and structural characteris­

t i c s of subsurface material beneath the s p i l l site to f i r s t deep groundwater 

(Lower Queen Aquifer). Include information and interpretation on possible 

occurrence and continuity of vertical joint/fracture patterns i n 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 i s a subsurface map of the bedrock surface below the alluvial 

layer i n Rocky Arroyo south of the IBGP. The bedrock surface dips generally 

from west to east i n conformance with the draining pattern i n the Rocky 

Arroyo. Several closed lows occur with r e l i e f 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 l i g h t l y fractured. The dolomites are nonporous and 

have varying degrees of fracturing which is sometimes extensive. However, 

this fracturing i s related to jointing and does not appear to be well 

connected. The perched contaminants which have been encountered i n the deep 

wells suggest t i g h t lithologic sections exist within t h i s dolomite section 

between the Upper and Lower Queen Aquifers. This i s apparently confirmed 

by the deepening of well #83 to the Lower Queen Aquifer which encountered 

uncrantaiiiinated groundwater, as deterniined by f i e l d analyses. 

Lithologic correlation of the deeper boreholes show that regional dip is 

approximately 2° to the northeast. This i s conformable with the regional 

dip of several shallow subsurface zones i n the Indian Basin area. 

EXHIBIT 3 i s a sample log from a well d r i l l e d i n Section 24, T-21-S, R-23-E. 

The f i r s t 60' of thi s 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, i t i s d i f f i c u l t to determine 

without an adequate log suite for correlation. The interval between 60 1 to 

190' represents the section which most l i k e l y i s the bedrock surface i n the 

majority of the affected area. I t i s predominantly lower porosity sand­

stones and dolomites of the "dry zone" described i n 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'. I t appears Mr. 

Collins' conclusion that Upper and Lower Queen Aquifers are not i n communi-
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cation through porous zones or fracturing i s supported by the available 

subsurface data. 

Also included i n EXHIBIT 3 are well logs from nearby o i l and gas wells which 

were also verbally requested. 

3. OCD Request: 

Some s o i l boring records (APPENDIX G) were i l l e g i b l e due to photocopying 

problems. Please provide complete copies of a l l logs. 

Response: 

Copies of s o i l boring records for the 79 shallow boreholes are included in 

APPENDIX G. 

WATER OUALnY 

1. 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. 
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Response: 

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

that are being sampled are lis t e d below: 

DESCRIPTION LOCATION 

Lyman Water Well 

Biebelle Water Well 

Lee Water Well 

IBGP Water Supply Well 

IBGP Water Supply Well 

21.24.20.333 

23.21.24.3230 

21.23.23.133241 

21.23.23.232 

21.23.23.23214 

Analytical results for general water chemistry parameters for samples 

obtained from these wells are included i n 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 f i r s t seepage water i n Rocky Arroyo downstream from the 

s p i l l . Propose a schedule for future periodic monitoring of these loca­

tions. 

€fr 
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Response: 

Well #6 on EXHIBIT 8 of the SCP could not be physically located. No f i l e s 

exist on t h i s well i n the State Engineer's Office. Consequently, a sample 

could not be obtained. 

Well #13 has been located. Apparently, th i s well has been abandoned for 

quite some time as i t was originally equipped with a wooden windmill that 

has since toppled over. The well i s s t i l l present, but has i t s casing open 

to atmosphere. Due to the questionable integrity of this well, a sample was 

not obtained. 

Seepage water i n 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 H i l l s Spring East 

- Upper Indian H i l l s Spring West 

- Lower Indian H i l l s Spring 

- Arroyo Spring Water 

Marathon i s currently sampling these sites on a weekly basis. Analytical 

results are included i n APPENDIX L. Once the bedrock assessment wells 

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

sites to quarterly. 
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Response: 

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

1991. Analytical results are included as APPENDIX H. 

2. CCD Request: 

Provide information on whether any shallow fresh water has been detected by 

the investigation i n the v i c i n i t y of the s p i l l . Indicate which boreholes, 

pi t s or trenches, i f any, have intercepted fresh water. 

Response: 

The map included as EXHIBIT 1 identifies the area where boreholes and 

excavations encountered f l u i d . Sampling of these monitoring wells and sumps 

was i n i t i a t e d on May 23, 1991. A Table summarizing the analytical results 

i s included i n APPENDIX I and the actual laboratory analytical reports are 

included i n APPENDIX J. 

3. OCD Request: 

In a phone c a l l 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. 
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MISCELLANEOUS INFORMATION 

1. 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 l i k e l y due to internal 

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 H2S corrosion 

within the aqueous layer i n the bottom of the externally wrapped pipe. This 

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

2. OCD Request: 

EXHIBIT 9 (5-7-91) shows elevated soil-gas concentrations at some locations 

that appear isolated from the s p i l l . 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 liq u i d impact on top surface of the bedrock, 

have been investigated. In each case boreholes have been d r i l l e d to confirm 

the presence or absence of underlying liquids. 
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3. 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 l i q u i d gathering system was originally constructed of PVC and installed 

i n 1965. A map of the gas gathering system i s included as EXHIBIT 4. Since 

installation, i t 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 

i s welded steel pipe with approximately six feet of steel being buried. A 

transition from steel to PVC or poly pipe i s 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 i n 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 BBLS and was considered effective. 
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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 

OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

RECEIVED 
MARATHON OIL COMPANY 
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May 15, 1991 

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

Mr. R. F. Unger, Production Manager 
Midland Operations 
Marathon Oil Company 
P. 0. Box 552 
Midland, Texas 79702 

POST OFFICE BOX 20BB 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
1505) B27-5BOO 

E.iv.rciP..n?.ifjl & Safety 

fAiii-Crniinant Region 

Rcuie Action 
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, JDH _.. 

JNK 
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„ BAS 

TrZ _ 

ELG 

FILE 

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 ofthe "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 

MAY 2 1 1991 

Environmental fc Sifety <TL B. 



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. 

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 
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 
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. 

B. 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. 

David G. Boyer, HydrogeologisY / 
Environmental Bureau Chief 

DGB/sl 

Enclosures 

cc: OCD Artesia Office 
Kathy Sisneros, WWMD, Environment Department 
Dick Manus, BLM - Carlsbad Office 
Al Collar, BLM - Roswell Office 

Sincerely, 



MARATHON OIL COMPANY 
MID-CONTINENT REGION 

INDIAN BASIN GAS PLAN 
DISCHARGE PLA 

DATE: 8/18/89 SITE CHARACTERISTICS PAGE _3_ Of _4_ 
REVISED: 

GEOLOGIC DESCRIPTION OF DISCHARGE SITE 

The memorandum "Queen and Related Aquifers i n 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 

d r i l l e d i n July, 1965. This well i s referred to as Water Well 

21.23.23.232 i n the Collins report. The upper Queen aquifer i s 

not i n the v i c i n i t y of the gas plant. The available evidence 

indicates that the upper and lower Queen aquifers are not i n t e r ­

connected. 

Information from core hole I-24-21S-23E d r i l l e d by Marathon i n an 

adjacent section was correlated with the log of well E-23-21S-23E 

d r i l l e d near the Indian Basin Gas Plant. The formation character­

i s t i c s 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 i n t e r p r e t a t i o n of t h i s information indicates the i n t e r v a l from 

approximately 60 feet to the lower Queen aquifer i s a t i g h t forma­

t i o n . This geological condition should protect the lower Queen 



MARATHON OIL COMPANY 
MID-CONTINENT REGION 

INDIAN BASIN GAS PLANT 
DISCHARGE PLAN 

DATE: 8/18/89 SITE CHARACTERISTICS PAGE _ 4 of 4 

REVISED: 

aquifer from surface contaminants. 

FLOOD PROTECTION 

The potential for flooding at the Indian Basin Gas Plant i s v i r t u ­

a l l y non-existent. Rocky Arroyo i s located at a lower elevation 

than the gas plant. The arroyo p e r i o d i c a l l y has flowing water due 

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

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

the gas plant to d i v e r t flow that may occur during a major pre­

c i p i t a t i o n and runoff event. Runoff tends to flow i n a southeas­

t e r l y d i r e c t i o n towards Rocky Arroyo. 



EXHIBIT A 

ITEM ANALYSIS DESCRIPTION 
ITEM 
PRICE 

032 Metals By ICAP Method 6010 In water 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
silver 
Sodium 
Thallium 
Vanadium 
Zinc 

In Water Method 6010 
in Soil Method 30S0 

033 Cations and Anions 
(General Chemistry) 

Compond 

Calcium 
Potassium 
Magnesium 
Sodium 
Bicarbonate 
Carbonate 
Chloride 
Sulfate 
Total dissolved solids 
Catlon/Anion Balance (5%) 
P H 

conductivity 

Method: 
From 40 CFR 136.3 
List of approved 
inorganic test 
procedures. 

Method 

EPA Method 315.1 
KPA Mprhori 258.1 
EPA Method 242.1 
EPA MethoT"273.1 
APHA 36? 
APHA 263 
EPA Method 325.3 
EPA Method 375.4 
EPA Method 160.1 

In Water 

Page 6 of 7 



EXHIBIT A 

ITEM 
PRICE 

I 
I 
I 

022 Arsenic: AA Method 7060 

023 Barium: AA Method 7080 

024 chromium: AA Method 7190 

In water 

In water 

In water 

025 Chromium (Hex/Lvalent) AA Method 7198 In water 

026 Cadmium: AA Method 7130 In Water 

027 Lead: AA Method 7421 

028 Mercury(L): AA Method 7470 

029 Mercury(S): AA Method 7471 

In water _a 

In water 

In 

030 seleniua: AA Method 7741 

031 Selenium: AA Method 7740 

In water 

In Water Jfc 

I 
Page 5 of 7 



APPENDIX B 

SUMMARY OF SOIL 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/O 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 B.G. 0.0 
SP-16 5.0 0.3 B.G. 0.0 
SP-17 1.0 0.3 8.G. 0.0 
SP-17 5.0 0.3 B.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 
SP-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. 



TABLE 2: CONTINUED 

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

SP-30 1.0 0.0 0.0 
SP-30 5.1 20.0 1.0 
SP-31 1.0 7.0 4.4 
SP-31 5.0 1.9 0.6 
SP-31 7.0 2.0 4.7 
SP-32 1.0 0.0 0.0 
SP-32 5.0 0.0 0.0 
SP-33 1.1 0.0 2.0 
SP-34 1.0 2.5 2.5 
SP-35 1.0 0.0 0.0 
SP-35 5.0 0.8 0.8 
SP-35 7.0 0.0 0.8 
SP-36 1.0 0.7 B.G. 0.7 
SP-36 3.0 3.9 0.0 
SP-37 1.0 0.7 B.G. 0.7 
SP-37 5.0 0.8 0.8 
SP-38 1.0 12.2 19.9 
SP-38 3.0 22.0 6.3 
SP-39 1.0 5.8 8.6 
SP-39 3.0 13.3 30.2 
SP-40 1.0 34.1 58.8 
SP-40 3.0 77.1 156.8 
SP-41 1.0 0.0 0.4 
SP-41 3.0 0.7 0.1 
SP-42 1.0 0.0 0.0 
SP-42 3.5 0.0 0.4 
SP-43 1.0 5.0 5.1 
SP-43 5.0 6.1 5.6 
SP-44 1.0 0.1 0.7 
SP-44 5.1 0.0 0.4 
SP-45 1.0 0.0 0.0 
SP-45 5.2 0.6 0.6 
SP-46 1.0 0.0 0.0 
SP-46 5.2 0.0 0.0 
SP-47 1.0 30.7 54.1 
SP-47 3.0 44.2 128.0 
SP-48 REFUSAL — — 
SP-49 1.1 3.9 2.6 
SP-50 1.1 13.5 60.5 
SP-51 1.0 19.5 43.8 
SP-52 REFUSAL . . . . . . 
SP-53 1.0 0.0 0.0 
SP-53 2.0 0.0 0.0 
SP-54 1.0 0.0 0.0 
SP-54 2.0 0.0 0.0 
SP-54 3.0 0.0 0.0 
SP-54 4.0 0.0 0.0 
SP-54 4.4 0.0 0.0 
SP-55 1.0 8.0 4.0 
SP-55 2.0 10.0 8.0 
SP-55 3.0 22.0 22.0 
SP-55 4.0 22.0 12.0 
SP-55 4.4 16.0 16.0 
SP-56 1.0 34.0 42.0 

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

SP-56 2.0 36.0 50.0 
SP-57 1.0 57.0 57.0 
SP-57 1.5 76.0 71.0 
SP-58 1.0 16.0 (22) 19.0 (22) 
SP-59 1.0 16.0 8.0 
SP-59 1.2 24.0 16.0 
SP-60 1.0 0.0 0.0 
SP-60 1.7 0.0 0.0 
SP-61 REFUSAL — — 
SP-62 1.0 0.0 0.0 
SP-62 1.6 0.0 0.0 
SP-63 1.0 0.0 0.0 
SP-63 2.0 0.0 0.0 
SP-64 0.8 0.0 0.0 
SP-65 1.0 12.0 16.0 
SP-65 1.2 32.0 9.0 
SP-66 0.7 0.0 0.0 
SP-67 1.0 10.0 10.0 
SP-67 2.0 14.0 14.0 
SP-67 3.0 17.0 28.0 
SP-67 3.2 28.0 24.0 
SP-68 1.0 24.0 28.0 
SP-69 1.0 0.0 0.0 
SP-69 2.0 0.0 0.0 
SP-69 3.0 0.0 0.0 
SP-70 1.0 0.0 0.0 
SP-70 2.0 10.0 0.0 
SP-70 3.0 7.0 7.0 
SP-70 4.0 3.8 7.0 
SP-70 1.0 0.0 0.0 
SP-70 REPEAT 2.0 2.0 0.0 
SP-70 REPEAT 3.0 2.0 2.0 
SP-70 REPEAT 4.0 2.0 2.0 
SP-71 1.0 0.0 7.0 
SP-71 REPEAT 1.0 0.0 0.0 
SP-71 REPEAT 1.0 0.0 0.0 
SP-72 1.0 0.0 0.0 
SP-73 1.0 0.0 2.0 
SP-73 1.5 0.0 0.0 
SP-73 REPEAT 1.0 0.0 0.0 
SP-74 0.8 0.0 0.0 
SP-74 REPEAT 1.0 2.4 2.4 
SP-74 REPEAT 2.0 7.4 4.1 
SP-74 REPEAT 2.5 271.0 306.0 
SP-75 1.0 7.0 0.0 
SP-75 2.0 5.0 2.8 
SP-75 2.6 2.2 5.0 
SP-75 REPEAT 1.0 2.6 1.7 
SP-75 2.0 7.0 9.7 
SP-75 2.6 6.0 7.0 
SP-76 0.08 7.0 7.2 
SP-77 1.0 1.4 1.4 
SP-77 2.0 0.8 0.4 
SP-77 3.0 0.9 0.7 

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 OVM READING, PPM, INITIAL 
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, U/O VACUUM) 

SP-77 4.0 0.0 0.0 
SP-78 1.0 2.0 0.4 
SP-78 2.0 2.0 2.0 
SP-78 3.0 1.8 2.0 
SP-78 4.0 133.0 1.6 
SP-78 5.0 17.0 70.0 
SP-78 6.0 9.0 12.0 
SP-78 6.5 29.0 8.0 
SP-78 REPEAT 1.0 3.0 13.0 
SP-78 REPEAT 2.0 21.0 6.0 
SP-78 REPEAT 3.0 11.8 16.0 
SP-78 REPEAT 4.0 4.8 10.2 
SP-78 REPEAT 5.0 0.0 4.8 
SP-78 REPEAT 5.8 10.0 0.0 
SP-78 REPEAT 1.0 1.9 0.9 
SP-78 REPEAT 2.0 0.9 0.9 
SP-78 REPEAT 3.0 216.0 311.0 
SP-78 REPEAT 4.0 18.0 120.0 
SP-78 REPEAT 5.0 4.0 16.0 
SP-78 REPEAT 5.5 174.0 723.0 
SP-79 0.6 1.6 2.0 
SP-79 REPEAT 1.0 8.7 61.0 
SP-79 REPEAT 1.7 2.0 2.8 
SP-80 1.0 4.4 1.4 
SP-81 1.0 13.8 14.3 
SP-81 2.0 26.3 27.4 
SP-81 2.5 29.4 28.9 
SP-82 1.0 2.0 5.0 
SP-82 1.5 0.0 0.8 
SP-83 1.0 0.0 2.4 
SP-84 1.0 0.8 0.8 
SP-84 1.7 0.8 0.8 
SP-85 1.0 0.0 0.0 
SP-85 2.0 0.8 0.0 
SP-85 3.0 0.0 0.0 
SP-85 4.0 0.0 0.0 
SP-86 0.7 0.0 0.8 
SP-87 1.0 0.0 0.0 
SP-87 1.6 0.0 0.0 
SP-87 2.0 0.0 0.0 
SP-88 0.6 0.0 0.0 
SP-88 0.9 0.0 0.0 
SP-89 1.0 0.0 0.0 
SP-89 2.0 2.0 9.0 
SP-89 2.5 0.0 3.0 
SP-90 0.8 3.0 7.4 
SP-91 1.0 0.0 0.0 
SP-91 2.0 0.0 0.0 
SP-91 3.0 0.0 0.0 
SP-91 4.0 0.0 0.0 
SP-91 4.4 0.0 0.0 
SP-92 1.0 0.0 0.0 
SP-92 2.0 0.0 0.0 
SP-93 1.0 6.0 0.0 
SP-94 1.0 33.0 53.7 

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

SP-94 2.0 61.9 25.0 
SP-95 1.0 12.0 42.0 
SP-95 2.0 0.0 9.0 
SP-95 3.0 0.0 0.0 
SP-95 4.0 0.0 0.0 
SP-95 5.0 0.0 0.0 
SP-95 5.5 0.0 0.0 
SP-95 REPEAT 7.5 0.0 0.0 
SP-95 REPEAT 1.0 — — 
SP-95 REPEAT 1.0 9.0 10.0 
SP-96 1.0 0.0 0.0 
SP-96 2.0 0.0 0.0 
SP-96 3.0 0.0 0.0 
SP-96 3.5 0.0 0.0 
SP-97 1.0 45.2 45.2 
SP-97 2.0 9.4 28.4 
SP-97 3.0 5.2 7.3 
SP-97 4.0 1.0 5.2 
SP-98 1.0 0.0 0.0 
SP-99 1.0 0.0 0.0 
SP-99 2.0 0.0 0.0 
SP-99 3.0 0.5 0.7 
SP-100 1.0 39.3 82.0 
SP-100 1.7 11.7 18.5 
SP-101 1.0 2.5 7.2 
SP-101 REPEAT 1.0 2.2 2.0 
SP-102 1.4 0.7 1.2 
SP-102 2.0 0.5 0.7 
SP-102 2.4 0.5 0.5 
SP-103 1.0 0.3 0.0 
SP-103 2.0 0.0 0.0 
SP-103 2.8 0.0 0.0 
SP-104 1.0 1.0 3.1 
SP-105 1.0 137.8 0.0 
SP-105 2.0 28.0 106.3 
SP-105 2.5 9.4 24.0 
SP-106 1.0 0.0 5.2 
SP-107 1.0 0.0 0.0 
SP-107 2.0 7.4 0.0 
SP-107 3.0 7.3 5.2 
SP-108 1.0 5.4 6.9 
SP-108 2.0 4.6 4.6 
SP-108 3.0 4.6 3.4 
SP-109 1.0 0.0 0.0 
SP-109 2.0 0.0 0.0 
SP-109 2.8 0.0 0.0 
SP-110 1.0 0.0 0.0 
SP-110 1.6 0.0 0.0 
SP-111 1.0 0.0 0.0 
SP-111 2.0 0.4 0.0 

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

SP-112 1.0 3.9 3.0 
SP-113 1.0 4.8 1.4 
SP-113 2.0 3.9 2.9 
SP-113 2.8 2.4 3.4 
SP-114 1.0 1.6 1.6 
SP-114 2.0 0.0 0.0 
SP-115 1.0 0.0 0.0 
SP-115 1.5 0.0 0.0 
SP-116 1.0 0.0 0.0 
SP-116 2.0 0.0 0.5 
SP-116 3.0 0.0 0.0 
SP-117 1.0 0.5 0.5 
SP-117 2.0 0.5 0.5 
SP-117 3.0 0.0 0.0 
SP-118 1.0 0.0 0.0 
SP-118 2.0 0.0 0.0 
SP-119 1.0 0.0 0.5 
SP-119 1.5 0.0 0.0 
SP-120 1.0 0.0 0.0 
SP-120 2.0 0.0 0.0 
SP-120 2.6 0.0 0.0 
SP-121 1.4 0.0 0.0 
SP-122 1.0 0.0 0.0 
SP-122 2.0 0.0 0.0 
SP-123 1.0 0.5 1.0 
SP-124 1.0 1.0 0.0 
SP-125 1.0 8.7 0.0 
SP-125 1.4 2.1 1.6 
SP-126 1.0 0.5 0.0 
SP-127 1.0 0.0 0.5 
SP-128 0.8 0.0 0.0 
SP-129 1.0 0.0 0.0 
SP-129 1.5 0.0 0.0 
SP-130 1.0 2.6 8.0 
SP-131 1.0 0.0 0.0 
SP-132 1.0 0.0 0.0 
SP-132 2.0 0.0 0.0 
SP-132 3.0 0.0 0.0 
SP-133 1.0 0.0 0.0 
SP-133 1.5 108.0 50.8 
SP-133 REPEAT 1.0 0.8 6.2 
SP-133 REPEAT 1.4 277.0 236.0 
SP-134 1.0 40.3 91.5 
SP-134 2.0 9.8 31.6 
SP-134 3.0 4.4 6.2 
SP-135 1.0 0.8 2.6 
SP-136 1.0 0.0 0.0 
SP-136 2.0 0.0 0.0 
SP-136 3.0 0.0 0.0 
SP-136 4.0 0.0 0.0 
SP-136 5.0 0.0 0.0 
SP-137 1.0 0.0 0.0 
SP-137 2.0 0.0 0.0 

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 OVM READING, PPM, INITIAL 
NUMBER *DEPTH FT. (PEAK, VAC APPLIED) (PEAK, U/O VACUUM) 

SP-138 1.0 0.0 0.0 
SP-138 2.0 0.0 0.0 
SP-138 3.0 0.6 0.0 
SP-138 4.0 0.8 0.0 
SP-138 5.0 8.0 0.8 
SP-138 5.5 11.6 9.8 
SP-139 1.0 0.0 0.0 
SP-140 1.0 4.4 6.2 
SP-141 1.0 0.0 0.0 
SP-142 1.0 8.0 15.1 
SP-143 1.0 0.0 0.0 
SP-144 1.0 15.1 27.6 
SP-144 2.0 2.0 9.8 
SP-144 2.5 2.6 4.2 
SP-145 1.0 0.0 0.0 
SP-145 2.0 0.0 0.0 
SP-146 1.0 0.0 0.0 
SP-147 1.0 0.0 0.0 
SP-147 2.0 0.0 0.0 
SP-147 3.0 0.0 0.0 
SP-147 4.0 0.0 0.0 
SP-147 5.0 0.0 0.0 
SP-148 1.0 14.3 20.0 
SP-148 2.0 32.0 18.5 
SP-149 1.0 8.4 21.2 
SP-149 2.0 21.7 12.8 
SP-150 1.0 10.6 12.8 
SP-150 2.0 20.2 10.6 
SP-150 3.0 27.0 23.9 
SP-151 1.0 0.5 18.3 
SP-151 2.0 0.0 1.1 
SP-152 1.0 6.2 4.7 
SP-152 2.0 10.7 6.2 
SP-152 3.0 14.4 10.6 
SP-152 4.0 18.5 14.4 
SP-152 5.0 19.5 15.1 
SP-153 1.0 0.0 16.5 
SP-153 1.5 262.0 391.0 
SP-154 1.0 23.4 127.2 
SP-154 2.0 23.9 29.3 
SP-155 1.0 7.7 5.5 
SP-155 1.5 5.5 9.2 
SP-156 1.0 2.5 7.7 
SP-156 2.0 1.8 3.3 
SP-156 3.0 1.1 2.2 
SP-156 4.0 0.5 2.2 
SP-156 5.0 1.1 2.5 
SP-157 1.0 1.1 0.0 
SP-157 2.0 0.0 0.0 
SP-157 3.0 0.3 0.0 
SP-158 1.0 4.4 5.6 
SP-158 2.0 8.9 3.3 
SP-159 1.0 7.8 8.9 

NOTE: OVM READINGS ARE PEAK READINGS U1TH THE VACUUM PUMP ON. 
* 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/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 44.4 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 24.7 
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 1.1 
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 24.7 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 
SP-171 2.0 71.9 69.6 
SP-171 3.0 47.1 98.2 
SP-171 4.0 29.2 39.3 
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 71.7 
SP-182 2.0 89.7 105.1 

NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON. 
* DENOTES DEPTH FROM GROUND LEVEL. 
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, U/O VACUUM) 

SP-183 1.0 30.7 17.9 
SP-183 2.0 117.9 123.0 
SP-184 1.0 2.5 2.5 
SP-185 1.0 1.0 2.1 
SP-186 1.0 32.9 62.6 
SP-187 1.0 7.6 20.5 
SP-188 1.0 0.1 3.1 
SP-188 2.0 1.0 0.0 
SP-189 1.0 0.0 0.0 
SP-189 2.0 0.0 0.0 
SP-189 REPEAT 1.0 0.0 0.0 
SP-189 REPEAT 2.0 0.0 0.0 
SP-189 REPEAT 3.0 0.0 0.0 
SP-190 1.0 0.0 0.0 
SP-190 2.0 0.0 0.0 
SP-190 3.0 0.0 0.0 
SP-190 4.0 21.9 70.3 
SP-191 1.0 10.9 5.0 
SP-191 2.0 0.0 0.0 
SP-191 3.0 0.0 0.0 
SP-191 4.0 0.0 0.0 
SP-191 REPEAT 1.0 1.6 0.0 
SP-191 REPEAT 2.0 0.0 1.0 
SP-191 REPEAT 3.0 0.0 0.0 
SP-192 1.0 0.0 0.0 
SP-193 1.0 0.0 0.0 
SP-194 1.0 205.0 466.0 
SP-194 REPEAT 1.0 408.0 942.0 
SP-194 REPEAT 1.0 0.0 0.0 
SP-194 REPEAT 1.0 0.0 0.0 
SP-195 1.0 0.0 0.0 
SP-195 2.0 0.0 0.0 
SP-195 3.0 0.0 0.0 
SP-196 1.0 0.0 0.0 
SP-196 2.0 0.0 0.0 
SP-196 3.0 0.0 0.0 

NOTE: OVM READINGS ARE PEAK READINGS WITH THE VACUUM PUMP ON. 
* DENOTES DEPTH FROM GROUND LEVEL. 
B.G. DENOTES OVM BACKGROUND CONCENTRATION. 



APPENDIX C 

{jjj^ SUMMARY OF SOIL CHARACTERIZATION BORING DETAILS 
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APPENDIX D 

SUMMARY OF SOIL BCRING 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 
BORING SAMPLE 
NUMBER DATE •SAMPLE INTERVAL, FT. 

**OVM 
HEADSPACE 
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 -5.1 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 
**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-9 23-Apr-91 

BH-10 23-Apr-91 

BH-11 24-Apr-91 

BH-12 24-Apr-91 

BH-13 25-Apr-91 

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 

0.0 - 2.0 0.4 
2.0 - 2.6 0.2 
2.6 - 3.0 NR 
3.0 - 5.0 0.2 
5.0 - 6.1 NR 
6.1 - 9.0 NS 
9.0 - 9.5 NR 

0.0 - 1.0 0.3 
1.0 - 2.5 NS 
2.5 - 4.0 0.7 
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 

0.0 - 1.0 0.3 
1.0 - 2.5 NR 
2.5 - 4.0 0.1 
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 

0.0 - 1.0 0.2 
1.0 - 2.5 NS 
2.5 - 3.8 0.3 
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 

0.0 - 1.0 0.6 
1.0 - 2.5 NS 
2.5 - 3.7 0.2 
3.7 - 4.0 NR 
4.0 - 5.5 0.2 
5.5 - 9.0 NS 
9.0 - 10.5 o 0.2 
10.5 - 14.0 NS 
14.0 - 14.1 320.0 
14.1 - 14.2 NR 

BACKGROUND 
SOIL: 0.1 PPM 
AIR: 0.2 PPM 

BACKGROUND 
SOIL: 0.2 PPM 
AIR: 0.2 PPM 

BACKGROUND 
SOIL: 0.1 PPM 
AIR: 0.1 PPM 

BACKGROUND 
SOIL: 0.1 PPM 
AIR: 0.1 PPM 

BACKGROUND 
SOIL: 0.2 PPM 
AIR: 1.5 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 



TABLE 4: CONTINUED 

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

BH-14 
(MU-1) 

25-Apr-91 

BH-15 25-Apr-91 

BH-16 26-Apr-91 

BH-17 26-Apr-91 

BH-18 26-Apr-91 

0.0 - 1.0 0.2 
1.0 - 2.5 NS 
2.5 - 3.6 0.2 
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 

0.0 - 1.0 0.2 
1.0 - 2.5 NS 
2.5 - 3.3 0.8 
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 

0.0 - 1.0 — 
1.0 - 2.5 NS 
2.5 - 3.3 
3.3 - 4.0 NR 
4.0 - 4.5 — 
4.5 - 5.5 NR 
5.5 - 8.0 NS 
8.0 - 9.0 — 
9.0 - 9.5 NR 
9.5 - 14.0 NS 
14.0 - 14.2 NR 

0.0 - 1.0 
1.0 - 2.5 NS 
2.5 - 4.0 
4.0 - 4.3 ... 
4.3 - 5.5 NR 
5.5 - 9.0 NS 
9.0 - 9.8 — 
9.8 - 10.0 NR 

0.0 - 1.0 — 
1.0 - 2.5 NS 
2.5 - 3.5 
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 ... 

BACKGROUND 
SOIL: 0.2 PPM 
AIR: 0.5 PPM 

BACKGROUND 
SOIL: 0.1 PPM 
AIR: 0.8 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-19 27-Apr-91 0.0-2.5 NS BACKGROUND 
SOIL: 0.0 PPM 
AIR: 2.0 PPM 

BH-21 30-Apr-91 0.0 - 2.5 NS BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

27-Apr-91 0.0 - 2.5 NS 
2.5 - 3.0 0.0 
3.0 - 4.0 NR 
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 
3.3 - 4.0 NR 
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 
11.3 - 11.5 NR 
11.5 - 11.8 0.0 

30-Apr-91 0.0 - 2.5 NS 
2.5 - 3.5 1.4 
3.5 - 4.1 NS 
4.1 -5.1 1.0 

30-Apr-91 0.0 - 2.5 NS 
2.5 - 3.9 0.9 
3.9 - 4.0 NR 
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 

01-May-91 0.0 - 2.5 NS 
2.5 - 3.7 7.0 
3.7 - 4.0 NR 
4.0 - 5.0 NS 
5.0 - 6.4 1.6 
6.4 -6.5 NR 
6.5 - 7.0 NS 
7.0 - 7.3 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 

SOIL: 0.0 PPM 
AIR: 2.0 PPM 

BH-22 30-Apr-91 0.0 - 2.5 NS BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BH-23 01-May-91 0.0 - 2.5 NS BACKGROUND 
(MW-2) 2.5 - 3.7 7.0 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 

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

BH-24 
(MW-3) 

02-May-91 

BH-25 

BH-26 
(MW-4) 

03-May-91 

03-May-91 

BH-27 

BH-28 
(MW-5) 

04-May-91 

04-May-91 

0.0 - 2.5 NS 
2.5 - 4.0 0.0 
4.0 - 5.0 NS 
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 
11.5 - 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 

0.0 - 2.0 NS 
2.0 - 2.6 3.5 

0.0 - 2.5 NS 
2.5 - 3.4 0.0 
3.4 - 4.0 NR 
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 - 14.1 0.0 
14.1 - 14.5 NR 
14.5 - 16.9 NS 

0.0 - 2.5 NS 
2.5 - 3.4 37.0 

0.0 - 2.5 NS 
2.5 - 3.7 0.0 
3.7 - 4.0 NR 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

SOIL 
BORING 
NUMBER 

SAMPLE 
DATE 'SAMPLE INTERVAL, FT. 

"OVM 
HEADSPACE 
READING, PPM COMMENTS 

BH-29 
(MU-6) 

05-May-91 

BH-30 
(MW-7) 

06-May-91 

BH-31 
(MU-8) 

06-May-91 

0.0 - 2.5 NS BACKGROUND 
2.5 - 3.6 13.0 SOIL: 0.0 PPM 
3.6 - 4.0 NR AIR: 0.0 PPM 
4.0 - 5.0 NS 
5.0 - 5.7 6.0 
5.7 - 7.0 NS 
7.0 - 8.2 6.0 
8.2 - 8.5 NS 
8.5 - 9.1 11.0 
9.1 - 12.3 NS 

0.0 - 0.6 0.2 BACKGROUND 
0.6 - 2.5 NR SOIL: 0.2 PPM 
2.5 - 4.0 42.0 AIR: 0.2 PPM 
4.0 - 5.5 38.0 
5.5 - 8.0 NS 
8.0 - 9.5 NR 
9.5 - 9.9 16.0 
9.9 - 10.3 NR 
10.3 - 12.0 NS 
12.0 - 12.6 0.7 
12.6 - 13.5 NR 
13.5 - 15.0 0.2 
15.0 - 16.0 NR 
16.0 - 16.25 NS 

0.0 - 1.0 0.9 BACKGROUND 
2.0 - 2.5 — SOIL: 0.2 PPM 
2.5 - 3.2 369.0 AIR: 0.2 PPM 
3.2 - 4.0 NR 
4.0 - 5.1 5.3 
5.1 - 5.5 NR 
5.5 - 7.0 NS 
7.0 - 7.8 24.1 
7.8 - 8.5 NR 
8.5 - 9.0 NS 
9.0 - 10.0 0.2 
10.0 - 12.0 NS 
12.0 - 12.4 0.2 
12.4 - 14.0 NS 
14.0 - 14.1 0.2 
14.1 - 15.0 NS 
15.0 - 15.3 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-34 
(MW-11) 

08-May-91 

BH-35 
(MW-12) 

09-May-91 

BH-36 
(MW-13) 

10-May-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.6 0.0 
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 

0.0 - 0.5 0.8 
0.5 - 2.5 NS 
2.5 - 4.0 1.1 
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 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.2 PPM 

BACKGROUND 
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 

# SOIL **OVH 
BORING SAMPLE HEADSPACE 
NUMBER DATE 'SAMPLE INTERVAL, FT. READING, PPM COMMENTS 

BH-37 
(MU-14) 

11-May-91 

BH-38 
(MW-15) 

11-May-91 

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 

0.0 - 1.0 1.7 
1.0 - 2.5 NS 
2.5 - 3.8 18.1 
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 

0.0 - 1.0 1.1 
1.0 - 2.5 NS 
2.5 - 3.7 1.0 
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 

BACKGROUND 
SOIL: 0.2 PPM 
AIR: 0.2 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 

i n f i f f l l H H S H M F 



TABLE 4: CONTINUED 

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

BH-39 
(MW-16) 

12-May-91 

BH-40 
(MW-17) 

13-May-91 

0.0 - 1.0 0.8 
1.0 - 2.5 NS 
2.5 - 3.4 2.1 
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 - 15.1 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 

0.0 - 2.5 NS 
2.5 - 3.4 0.0 
3.4 - 4.0 NR 
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 
11.5 - 12.0 NS 
12.0 - 12.1 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 

BACKGROUND 
SOIL: 0.1 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 

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

BH-41 
(MW-18) 

14-May-91 

BH-42 
(MW-19) 

15-May-91 

BH-43 
(MW-20) 

16-May-91 

BH-44 
(MW-21) 

16-May-91 

0.0 - 2.5 NS 
2.5 - 3.7 11.5 
3.7 - 4.0 NR 
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 

0.0 - 2.5 NS 
2.5 - 3.5 0.0 
3.5 - 4.0 NR 
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 - 13.1 124.0 
13.1 - 14.0 NS 
14.0 - 15.0 344.0 
15.0 - 17.0 NS 
17.0 - 17.2 716.0 

0.0 - 2.5 NS 
2.5 - 3.1 609.0 
3.1 - 4.0 NR 
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 

0.0 - 2.5 NS 
2.5 - 3.8 0.0 
3.8 - 4.0 NR 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-45 
(MW-22) 

17-May-91 

BH-46 
(MU-23) 

17-May-91 

BH-47 
(MU-24) 

18-May-91 

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 

0.0 - 2.5 NS 
2.5 - 2.6 0.0 
2.6 - 4.0 NR 
4.0 - 5.2 0.0 
5.2 - 7.0 NS 
7.0 - 7.5 0.0 
7.5 - 9.0 NS 
9.0 - 10.1 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 
15.5 - 15.6 NS 

0.0 - 2.5 NS 
2.5 - 4.0 0.0 
4.0 - 5.0 NS 
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 

0.0 - 2.5 NS 
2.5 - 3.5 3.0 
3.5 - 4.0 NR 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-48 
(MW-25) 

18-May-91 

BH-49 
(MU-26) 

18-May-91 

BH-50 
(MW-27) 

19-May-91 

BH-51 20-May-91 

0.0 - 2.5 NS 
2.5 - 3.5 0.0 
3.5 - 4.0 NR 
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 

0.0 - 2.5 NS 
2.5 - 4.0 0.0 
4.0 - 5.1 0.0 
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 

0.0 - 2.5 NS 
2.5 - 3.1 10.7 
3.1 - 4.0 NR 
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 - 14.0 NS 
14.0 - 14.8 21.0 
14.8 - 15.7 NS 
15.7 - 16.0 0.0 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.6 0.0 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

SOIL "OVM 
BORING SAMPLE HEADSPACE 
NUMBER DATE 'SAMPLE INTERVAL, FT. READING, PPM COMMENTS 

BH-52 
(MW-28) 

20-May-91 

BH-53 
(MU-29) 

20-May-91 

BH-54 
(MW-30) 

21-May-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
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 

0.0 - 1.0 1.5 
1.0 - 2.5 NS 
2.5 - 2.7 0.0 
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 

0.0 - 1.0 0.2 
1.0 - 2.5 NS 
2.5 - 3.6 32.5 
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 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

SOIL 
BORING SAMPLE 
NUMBER DATE 

"OVM 
HEADSPACE 

'SAMPLE INTERVAL, FT. READING, PPM 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.6 0.0 
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 - 9.7 0.0 
9.7 - 10.5 NR 
10.5 - 12.0 NS 
12.0 - 12.5 9.2 
12.5 - 13.0 NR 
13.0 - 14.0 NS 
14.0 - 14.5 21.5 
14.5 - 14.7 NR 
14.7 - 17.0 NS 
17.0 - 17.4 45.0 

0.0 - 2.5 NS 
2.5 - 2.7 NR 
2.7 - 4.3 NS 
4.3 - 4.4 10.7 
4.4 - 5.0 NR 
5.0 - 7 0 NS 
7.0 - 7.3 0.0 
7.3 - 7.5 NR 
7.5 - 9.0 NS 
9.0 - 10.0 47.0 
10.0 - 10.5 NR 
10.5 - 12.0 NS 
12.0 - 12.2 NR 
12.2 - 14.0 NS 
14.0 - 14.2 NR 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.6 0.0 
3.6 - 4.0 NR 
4.0 - 4.8 0.0 
4.8 - 5.5 NR 
5.5 - 7.0 NS 
7.0 - 8.5 0.0 
8.5 - 9.0 NS 
9.0 - 9.5 1.5 
9.5 - 10.0 NR 
10.0 - 12.0 NS 
12.0 - 13.0 6.1 
13.0 - 13.5 NR 
13.5 - 14.0 NS 
14.0 - 14.2 NS 
14.2 - 14.5 NR 
14.5 - 17.0 NS 
17.0 - 17.8 232.0 
17.8 - 18.0 NR 
18.0 - 18.5 NS 
18.5 - 18.6 330.0 

COMMENTS 

BH-55 
(MW-31) 

21-May-91 

BH-56 
(MW-32) 

22-May-91 

BH-57 
(MW-33) 

23-May-91 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-58 
(MW-34) 

23-May-91 

BH-59 
(MW-35) 

24-May-91 

BH-60 
(MW-37) 

26-May-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.1 0.0 
3.1 - 4.0 NR 
4.0 - 5.0 NR 
5.0 - 7.0 NS 
7.0 - 7.5 0.0 
7.5 - 7.7 NR 
7.7 - 9.0 NS 
9.0 - 9.9 150.7 
9.9 - 10.5 NR 
10.5 - 12.0 NS 
12.0 - 13.0 0.0 
13.0 - 13.5 NR 
13.5 - 14.0 NS 
14.0 - 14.2 NR 
14.2 - 17.0 NS 
17.0 - 17.5 327.0 
17.5 - 17.8 NR 
17.8 - 18.0 NS 
18.0 - 18.6 298.0 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
3.5 - 4.0 NR 
4.0 - 5.1 0.0 
5.1 - 5.5 NR 
5.5 - 7.5 NS 
7.5 - 9.0 14.8 
9.0 - 10.5 1.6 
10.5 - 12.5 NS 
12.5 - 13.0 1.0 
13.0 - 14.0 NR 
14.0 - 14.7 46.7 
14.7 - 15.5 NR 
15.5 - 17.5 NS 
17.5 - 18.0 414.0 
18.0 - 18.9 NR 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.6 0.0 
3.6 - 4.0 NR 
4.0 - 5.4 0.0 
5.4 - 7.5 NS 
7.5 - 9.0 0.0 
9.0 - 10.3 0.0 
10.3 - 10.5 NR 
10.5 - 12.5 NS 
12.5 - 13.4 0.0 
13.4 - 14.0 NR 
14.0 - 14.5 449.0 
14.5 - 15.5 NR 
15.5 - 17.8 NS 
17.8 - 18.5 388.0 
18.5 - 19.0 NS 
19.0 - 19.3 583.0 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-61 
(MW-38) 

27-May-91 

BH-62 
(MW-39) 

27-May-91 

BH-63 
(MW-40) 

28-May-91 

BH-64 
(MW-41) 

29-May-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.8 0.0 
3.8 - 4.0 NR 
4.0 - 5.5 0.0 
5.5 - 7.5 NS 
7.5 - 9.0 0.0 
9.0 - 9.6 0.0 
9.6 - 10.5 NR 
10.5 - 12.5 NS 
12.5 - 13.1 0.0 
13.1 - 14.0 NR 
14.0 - 15.0 112.0 
15.0 - 15.5 NR 
15.5 - 17.6 NS 
17.6 - 18.4 126.5 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 4.0 0.0 
4.0 - 4.4 0.0 
4.4 - 5.5 NR 
5.5 - 7.5 NS 
7.5 - 8.3 0.0 
8.3 - 9.0 NR 
9.0 - 9.4 0.0 
9.4 - 10.0 NR 
10.0 - 12.5 NS 
12.5 - 14.0 0.0 
14.0 - 14.8 935.0 
14.8 - 15.5 NR 
15.5 - 17.5 NS 
17.5 - 18.0 538.0 
18.0 - 19.0 NS 
19.0 - 19.5 30.0 

0.0 - 1.0 0.0 
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 - 8.0 0.0 
8.0 - 9.0 NS 
9.0 - 9.2 0.0 
9.2 - 12.0 NS 
12.0 - 12.1 0.0 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.8 0.0 
3.8 - 4.0 NR 
4.0 - 5.2 0.0 
5.2 - 5.5 NR 
5.5 - 7.5 NS 
7.5 - 9.0 0.0 
9.0 - 10.0 0.0 
10.0 - 10.5 NR 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

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 BACKGROUND 
(MU-42) 1.0 - 2.5 NS SOIL: 0.0 PPM 

2.5 - 4.0 0.0 AIR: 0.0 PPM 
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 
19.0 - 19.2 0.0 
19.2 - 22.0 NS 

BH-66 31-May-91 0.0 - 1.0 0.0 BACKGROUND 
(MW-43) 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 - 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 

SOIL 
BORING SAMPLE 
NUMBER DATE 

**0VM 
HEADSPACE 

•SAMPLE INTERVAL, FT. READING, PPM 

18.8 - 19.0 NR 
19.0 - 20.2 375.0 
20.2 - 22.0 NS 
22.0 - 22.3 187.0 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 4.0 0.0 
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 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
3.5 - 4.0 NS 
4.0 - 5.1 47.0 
5.1 - 7.5 NS 
7.5 - 8.6 49.0 
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 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
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 

COMMENTS 

BH-68 
(MW-45) 

02-Jun-91 

BH-69 
(MW-46) 

02-Jun-91 

BH-70 
(MW-47) 

03-Jun-91 

BACKGROUND 
SOIL: 0.0 PPM 
AIR: 0.0 PPM 

BACKGROUND 
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 

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

BH-71 
(MW-48) 

04-Jun-91 

BH-72 
(MU-49) 

05-Jun-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.5 0.0 
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 - 24.0 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 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 4.0 0.0 
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 

BACKGROUND 
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 

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

BH-73 
CMW-50) 

05-Jun-91 

BH-74 
(MW-51) 

06-Jun-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.8 0.0 
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 

0.0 - 1.0 0 
1.0 - 2.5 NS 
2.5 - 3.5 0 
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 

BACKGROUND 
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 

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

BH-75 
(MW-52) 

06-Jun-91 

BH-76 
(MU-39) 

BH-77 
(MW-53) 

07-Jun-91 

07-Jun-91 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.7 0.0 
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 

0.0 - 1.0 0.0 
1.0 - 2.5 NS 
2.5 - 3.2 49.0 

0.0 - 1.0 0 
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 

BACKGROUND 
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 

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

BH-78 
(MW-38) 

08-Jun-91 

BH-79 08-Jun-91 

0.0 - 1.0 0.0 BACKGROUND 
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 

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 

TRENCHING SUMMARY 



TRENCHING SUMMARY 

Fit # 

1 

2 

3 

4 

5 

6 

7 

8 

A8 

9 

A9 

10 

Approximate 

Location 

S700/W900 

S640/W860 

S700/W910 

S700/W1000 

S620/W980 

S600/W1380 

S800/W860 

S800/W1800 

S800/W1000 

S850/W200 

S770/W820 

S1100/E800 

A10 S680/W600 

A l l S640/W670 

12 S1800/E1400 

13 S2050/E1600 

14 S1900/E1300 

15 S850/W2000 

16 S1400/E1150 

16A S1400/E1100 

16B S1400/E1000 

17 S1250/E800 

18 S1700/E1100 

19 S1100/E650 

20 S900/E200 

21A S920/E600 

Approximate 

T o t a l 

Depth 

9.5' 

8.0' 

8.0' 

8.5' 

8.0' 

12.0' 

3.0' 

8.5' 

9.0' 

13.0' 

9.5' 

14 . 5' 

11.7' 

13 . 5' 

4 . 5' 

15.5' 

NA 

10.5' 

14.24' 

13.42' 

15.75' 

10.23' 

NA 

12.52' 

NA 

10.67' 

Depth 

to 

Bedrock 

NE 

NE 

NE 

NE 

NE 

12.0' 

NE 

8.5' 

NE 

13 . 0 ' 

NE 

14.5' 

NE 

NE 

4.5' 

15. 5' 

NA 

10.5' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Bedrock 

Type 

NE 

NE 

NE 

NE 

NE 

Sandstone 

NE 

Sandstone 

NE 

Sandstone 

NE 

Dolomite-

Sandstone 

NE 

NE 

Dolomite 

Dolomite 

NA 

Dolomite 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Log 

Avai l a b l e 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

I n i t i a l 

Depth 

To 

F l u i d 

7.5' 

7.1' 

5.5' 

NE 

7.0' 

11.5' 

NE 

NE 

NE 

13.0' 

9.1' 

14.5' 

10.4' 

11.5' 

NE 

NE 

NA 

NE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Fl u i d 

Type 

Condens ate 

Condensate & Water 

Condensate &. Water 

NE 

Condensate 

Condensate 

NE 

NE 

NE 

Condensate 

Condensate & Water 

Condensate & Water 

Condensate & 

Condensate & 

NE 

NE 

NE 

NE 

Condensate & 

Condensate & 

Condensate & 

Condensate & 

NE 

NE 

NE 

Condensate & 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

NE = NOT ENCOUNTERED NA = NOT AVAILABLE 
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BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

10 

15 

20 

25 

30 

35 

C^Ac=v>s*4e <£ "7.5 

Loc l o o 

U) <i 0 o 

CUE CONTINUOUS AUCER SAMPLER 

STAN0AR9 PCNEIRAHIM TEST 

U N ; » S T V R 9 C 3 S A U R L S 

WAiF.s TABLE; (24 H C L R : : ) 

•z 
o 

d F= 
o < 
cn o 
o £ 
Ld CO 
.— to 
!= < 
2 _) 
3 O 

GP 

o 
o 
_ l 

o 
X 

< 
o 

0 ' 

. 0 

0 \ « SOIL C A S 

SURVEY PPu X 

2 * 6 s ic n iA in 

- _ — WATER TABLE (TIME OP 80RINC) 

j H9CPATCSY HIST LOCATION 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

If??) 

SAMPLE REMARKS 

BACK CROUNO 

OVM READING: 

SOIL: PPM 

AIR; PPu 

C3AjDtr»SATtT 

JC3 NAME/NUM3ER l^A-J BAS,, 

DRILLING M£T>iCD ! $ A c £ h n t . 

DRILLED BY 

1-OCCED BV 7~/i'f/ /£ S^U-it 
CHECKED BY 

DRAWN BY: PACE 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEED 

10 

15 

20 

25 

30 

35 

LITHOLOCIC DESCRIPTION 

CROUNO SURFACE: 

L o c A T t D 
1 ^ A££oy D 

LOC ~ SCoHO 

| | CUE CONTINUOUS AUCEA SAMPLER 

I " X I STANDARD PCNETHAtlON TEST 

I | UNWSTUWO SAUPVX 

— « A T t H TAOLX ( I « HOURS) 

o 
F 
< 
o 

z> CJ 

6 M 

o 
o 

o 
X 
0-
< 
a. 
o 

3 

D • 

OW SOIL CAS 

SURVEY r f u X 

; t i i ic n u n ie 

— — WATER TABLE (TUE OT eoOINC) 

| _ LABORATORY TEST LOCATION 

-(- PCNETROUETER (TCNS/SO. rr.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

SAMPLE REMARKS 

8ACXCKOUH0 

OW REACHNC: 

SOL; PPU 

AIR: _ PPU 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER XJCAO lfJ 

BORING NUMBER 

DATE DRILLED 

0WUJNC METHOD 

0RU.LE0 BY 

L0CCC0 BY 

CMCCXC0 BY 

vuvm mt. PACt 



bOKINU KLUUKU 

GEOLOG. 
UNIT 

OEPTH 

(FEET, 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

2 . o ' (jU luvi u O 

LocAltO 

LoC ' £ 7 0 0 

35 -

Cue CONTINUOUS AUCEA SAMPLER 

STANOAAO PENETRATION TEST 

UNMJTUMCD SAMPLE 

•ATW TABU (14 HOURS) 

•z o 
d f= 
o < 
to o 

LO 
to 
< 
o 

GP 

o 
o 

o 
X 
O-< or o 

ow son. CAS 

SURVEY PPM X 

3 < t « ic i i i< n ia 

WATER TABLE (TIME 0T BORINC) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TCNS/SO. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

W 0 * * 7 ^ s ^ i ^ » t s 

SULTAN TS 
73C7J 

SAMPLE REMARKS 

BACKCROUNO 

OW RCAOINC 

SOIL: Pf>M 

AIR; . PPM 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER Xofiiflo £W <<-> 

BORINC NUM3ER ? ; { * 3 

OATi ORMEO ^ ~ \ 3 ' ^ ( 
DRILLING METHOD ^>q t X K o f 
omuro BY _ 
L0CCCO BY _ 
CHECKED BY. 

DRAWN nr. RACE 



GEOLOG. 
UNIT 

DEPTH 

(FEED 

GROUND SURFACE: 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

Grn\0e\ i S ivX^ 5, 

H'IS-11 Pry 

LOC S i o o 
LO I o o o 

LSD 

35 -

CUC CONTINUOUS AUCEA SAMPLER 

STANDARD PENETRATION TEST 

UNCXSTIMKO SAMPLE 

WATER TABU (24 HOURS) 

z 
o 

d F 
o < 
CO O 

Q ± 
u <s> 
r to 

z 5 
3 O 

GP 

o 
o 

u 
X 
0 . 

< 
tx 
o 

' o 

0 o 

Ovv SOIL CAS 

SURVEY PPu X 

i t « i ic i i \ * \ t ia 

" WATER TABLE (TIME or eoRtwc) 

( _ LAS0RAT0RY TEST LOCATION 

+ PENETROMETER (TCNS/SO. rr.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

7JOTS 

SAMPLE 

JOB N A M E / N U M B E R ' X Q O , ^ Q)^g,.NJ 

BORING NUM3ER ' P , - | - 4 

OATE DRILLED 

0RH.UNC METHO0 B A c t C f } 0 € 

MILLED BY 

LOGGED BY l i . < Z c l ~ a - i * . 

CHCCKCD BY 

RACE 



GEOLOG. 
UNIT 

DEPTH 

(rem. 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

'es 

5^ 1 (P r?,0 

CE3 

35 -

CUt CONTINUOUS AUCEA SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (7,4 HOURS) 

z 
o 

d p 
o < 
(/) O 

Q i t 

i< 
Z> CJ 

o 
o 
_ l 

o 
X 
0-
< 
or 
o 

owe son. CAS 

SURVEY PPM X 

I 4 t t IC H 14 15 18 

WATER TABLE (TIME cr BORINC) 

| _ LABO'-ATORY TEST LOCATION 

4 - PENETROMETER (TCNS/SO. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

... ^ imTf tv - 7X71 

SAMPLE 

JOB NAME/NUMBER i r -C f tO jE?Ag'« 

BORING NUMBER Pi^ ** S 

DATE 0RILLE0 

0RK.UNC METHOO 

0R0.LE0 BY 

LOC CEO BY _ 

CHCCKCD BY. 

PRAWN y PACE 

•••..t4.*.;--



GEOLOG. 
UNIT 

OEPTH 

(FEET) 

L S I 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 3 L ? O S 7 

Q r ^ e \ . 5°-"^,-, S i l i v , 

ois-4- (ce>bb1 »f C 1 A>f̂ l. cvSoue 

C i ^ ^ a ^ I/. 5 ' 

Loc 5 4,0 o 

35 -

CVIC CONTINUOUS AUCER SAMPLER 

STANOARO PENETRATION TEST 

UNCXJTURBEO SAMPLE 

• A T M TAOUE ( U HOURS) 

o 
d p 

o < 

o £ 
LJ 1/1 

1« 

L5 
O 

O 
X 
EL < 
ce 
o 

ow son. CAS 

SURVEY PPM X 

I • S I i c i ] n i ; ig 

—_— WATER TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

4 - PENETROMETER (TCNS/SO. rr.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

ISULTANTI 

71071 

SAMPLE REMARKS 

BACK CROUNO 

OVM REAOtNC: 

SM_ PPM 

AIR; _ . PPM 

10 — 

15 

20 

25 

30 

35 

JOB NAME/NUMBER J^Q,^ Qgc,,^ 

BORING NUMBER p , t * k 

DATE DRILLED ^ / S ^ / t j - J t , ' f / 

DRILLINC METHOO 

ORILLEO BY 

LOCCCO BY 
CHECXED BY 
DRAWN ar PACE 



GEOLOG. 
UNIT 

DEPTH 

(FEED 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

C o t l o l e ^ * J p - \ r ? 2 . 0 * 

eeffli*t~ of ^7 

McAfee r,o AQJ.a^ 

loc 
S Soo 

35 -

CUC CONTINUOUS AUCEA SAMPLER 

STANOARO PENETRATION TEST 

UNOISTURBSO SAMPLE 

WATER T A B U ( 1 4 MOUHJ) 

2 
O 

=J F 
O < 
LO O 

Q i t 
U CO 

53 

O 
o 
_J 

u 
I 
0. 
< 
ct 
o 

OVM SOIL CAS 

SURVEY PPU X 

1 * t » IC 11 14 H 18 

—_— WATER TABLE (TIME OF BORINC) 

[ _ LABORATORY TEST LOCATION 

-(- RCNETKOMETTR (TCNS/SQ. FT.) 

ROBERTS/SCHORNICK 
t t ASSOCIATES. INC. 
nVMONMCNTAL CONSULTANTS 

M S * ROfjNSOM 

SAMPLE REMARKS 

BACK CROUNO 

OVM REAOINC 

SOSJ PPM 

AIR; _ PPM 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER -^-><?, AO &ac, 

BORING NUMBER M«7 
OATE 0SILLE0 

DRILLINC METHOO AzcCf^oer 

DRILLED 8Y £ S c h r l h 

LOCCCO BY 

CHCCKCD BY_ 

DRAWN mr. RACE 



GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 381 \-(p 

I - H cue CONTINUOUS AUCEA SAMPLE* 

1 1 X 1 STANOARO PENETRATION TEST 

I I LIHMSTURRCD SAMPLE 

WATER TABU (IA MOORS) 

z 
o 

d p 
o < 
LO O 

o ! t 
Ld LO to 

< 
o 

GP 

o 
o 
_ l 

u 
X 
a. 
< 
or 
o 

OW SOIL CAS 

SURVEY PPU X 

3 < 6 « IC I I l< 11 ia 

—_— WATER TABLE (TIME Of BORINC) 

| _ LABORATORY TEST LOCATION 

4 " PENETROMETER (TCNS/SQ. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

non 

SAMPLE REMARKS 

BACKCROUNO 

OW REXXMC 

SOt PPU 

AIR: PPU 

JOB NAME/NUMBER -WAQ Br.&tJ 

BORING NUMBER ?•+ + 8 
OATE DRILLED 

0RILLING METHOO ) r A c t h t \ £ 

ORILUD BY 

LOC CEO BY 6 £ c / - 6 - / - 9 : 

CNCCXCO BY 

PRAWN y PACE 



dOKINU KtUUKU 

GEOLOG. 
UNIT 

OEPTH 

(FEED 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE; 

^ J / . f t . 

'-w S goo 

I ^ - " H CUE CONTINUOUS AUCEA SAMPLER 

I X I STANOARO PENETRATION TEST 

I 1 UNOISTURBCO SAMPLE 

—zrr~ WATER TABLE ( I « HOURS) 

2 
O 

d F 
O < 
CO O 

z. 
3 

CO 
CO < 

6P 

o 
o 

(J 
X 
OL < 
tr 
o 

ow son. CAS 

SURVEY PPU X 

3 < t » ic i i i4 n ia 

— W A T E R TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

- j - PCNETROUET-R ( T C N S / K . FT.) 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC. 

.TANTS ENVIRONMENTAL 

7J071 

SAMPLE 

JOB NAME/NUMBER XjQ.prJ "Bg^ lkJ 

BORING NUMBER P.A 8 

OATE ORILLEO / 7 ' ? / 

DRILLINC METHOO BtgLClL^kcx 0, 

DRILLED BY 

LOCCED BY J &ttre<*> 

CHCCKCD BY_ 

DRAWN nr. PACE 



GEOLOG. 
UNIT 

OEPTH 

(FEET) 

10 

15 

20 

25 

30 

LITHOLOCIC DESCRIPTION 

CROUNO SURFACE; 3> 7 ^ ~), "7 

Cobbles, „ p -k> 2 o' 

five y^vrct^l.^Mly ^rAHf,ut 

LorjJlp^sait @ l3.o' 

L o c k : Zooco 
3 s o c, 

L S I 

35 -

CUC CONTINUOUS AUCEA SAMPLER 

STANOARO PENETRATION TEST 

UNOTSTURSCO SAMPLE 

WATER TABLE <E« HOURS) 

z 
o 

=! F 
o < 
LO O 

o £ 
u to 

l< 

o 

u 
X 
0 . 

< 
o 

0 

0 r~, 

rt 

ovu son. CAS 

SURVEY PPM X 

; < < « ic i i i4 n I B 

— _ j - WATER TABLE (TIME OP BORINC) 

| _ LABORATORY TEST LOCATION 

- i - PENETROMETER (TCNS/SO. rt.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
EMVMONMENTAL CONSULTANTS 

x m W. ROBINSON 
HtWJtMftH AMI AtfflMA J MOTS 

SAMPLE 

GvJ&i i i - lc l 

REMARKS 

BACKCROUNO 

OVM REAOINC 

SOOJ PPM 

AIR; _ . PPM 

10 

15 

20 

25 

30 

JOB NAME/NUMBER i w i A o 

35 

BORING NUMBER I f * 7 
DATE DRILLED V - < 7 - *7 f 

DRILLINC METHOO T / - A C A C A Q C T 

ORILLEO BY 

L0CCC0 BY g, SsksAT* 

CHCCKCD BY_ 

PRAWN y PACE 

•is 



GEOLOG. 
UNIT 

OEPTH 

(FEED 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

r>r s> 

-V© 3 o ' 6r 0.A> J . O r ' 

L - O C ^ 17(9 5 

I ^ - - " 1 CUE CONTINUOUS AUCEA SAMPLER 

[ X I STANOARO PENETRATION TEST 

I I UN0ISTORSE0 SAMPLE 

*ATW TABU (14 HOURS) 

2 
O 

=! F 
O < 
CO o 

o 5 
LU CO 

f < 

GP 

o 
o 
_ l 

o 
X 
CL 
< 
o 

o C 

OVM SOIL CAS 

SURVEY PPM X 

l *, t s ic 11 i< ia ia 

-_— WATER TABLE (TIME OF BORINC) 

[ _ LABORATORY TEST LOCATION 

-|- PENETROMETER (TCNS/SO. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

1700 W, ROflSOll 

SAMPLE REMARKS 

BACKGROUND 

OVM REAOINC 

SOL: PPM 

AIR: PPM 

15 

20 

25 

30 

35 

JOB NAME/NUMBER X ^ O ' i 8 c < . S ' r 

BORING NUM3ER P, { * 

DATE ORILLEO ^ ' / M / **, d H-[><f\ 

0RILLINC METHOO /?Ac.l6W Ct^cL T'*c£h.oe 

ORILLEO 8Y 

LOCCED BY _ 

CHECKCO BY, 

DRAWN ar 

-f. Gr€f>~J 

PACE 



GEOLOG. 

UNIT 
DEPTH 

(FEET) 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 3 7 *j ^ • k 

O f f ^ 5 c w A \ 

^o^pc^/ve s/htic 

^iJctajSa-ie hole Q. i i . S 

Loc 

/ioo 

I — I CMC CONTINUOUS AUCER SAMPLER 

I X I STANOARO PENETRATION TEST 

I I UNOtJTURBEO SAMPLE 

"ATER TABLE (J« HOURS) 

o 
d F 
o < 

CO o 

Q £ 
u to 

4< 

o 
o 
—I 

o 
X 
0. 

< 
or 

o 

y o 

a 

0v*4 SOIL CAS 

SURVEY PPU X 

2 4 t I IC 11 » | i lg 

— _ - WATER TABLE (TIME Of BORINC) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TCNS/SO. fT.) 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC. 
EHVIR*?NMyT^CON SULTAN TS 

TMTI 

SAMPLE REMARKS 

BACK CROUNO 

OVM REAOINC' 

SOIL: PPU 

AIR; PPM 

10 

OrOcSWjioTC 

15 " 

20 

25 

30 

35 

JOB NAME/NUMBER I^ jQ 'qcO ^ C S 

BORING NUMBER " P . 4 - ' O 

OATE ORILLEO H ~ \ ~l~<\\ 

DRILLINC METHOO [ C k O L Uo(T 

0RILLE0 BY 

LOCCED BY " g , g ^ O d t ^ : 

CHECKED BY 

DRAWN PACE 



GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

3 . 0 ' , 6r Dry 

1 3 ^ H CUE CONTINUOUS AUCEA SAMPLER 

I " X I I STANOARO PENETRATION TEST 

| | UNDUTURBEO SAMPLE 

WATER TABLE (JA HOURS) 

o 
=! F 
o < 
co o 

Q ^ 

3 (J 

o 
o 

x 
Cv 
< 
CC 

o 

- , 0 

OVV SOIL CAS 

SURVEY PPU X 

1 4 6 I IC 11 U 11 IB 

— — WATER TABLE (TIME OP BORINC) 

[ _ LABORATORY TEST LOCATION 

-|- PENETROMETER (TCNi./sa rr.) 

ROBERTS/SCHORNICK 
k ASSOC A TES. INC. 
ENVBRONMCNTAi. CONSVR.TANTS 

3/00 VE ROiMSOfl 
— 7J071 

SAMPLE REMARKS 

BACKCROUNO 

OVM REAOINC 

SOIL PPU 

AIR: _ . PPM 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER X^o^ 1^,^ c,lrj 

BORING NUM3ER P, \- ^ A \ D 

DATE ORILLEO )7~ *?< 

DRJLUNC METHOO ' B c ^ k h p g 

ORILLEO 8Y 

LOGCCO BY 

CHCCKEO BY_ 

ORAV*4 sr PACE 



• \ j [ \ 11 N o f \ L L - u ( M ; 

GEOLOG. 
UNIT 

OEPTH 

(FEED 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

° P +° 3 . 0 ' , 3 ' O ^ , Df* 

[ V - ^ H CUE CONTINUOUS AUCEA SAMPLER 

| X I STANOARO PGNETRATION TEST 

|" I UNOISTURBEO SAUPLE 

WATER TABLE (J« HOURS) 

Z 

o 
d F 
O < 
CO CJ 
Q 5 
Ld CO 

CO 
< 
CJ 

o 
o 

u 
r 
a. 
< 
or 
o 

ovv son. CAS 

SURVEY PPM X 

; 4 t t ic 11 14 n ia 

— W A T E R TABLE (TIME OP BORINC) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TCNS.'SS. FT.) 

ROBERTS/SCHORNICK 
It ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

s?oo w. ROSMSOM 

SAMPLE REMARKS 

BACK CROUNO 

OVM REAOINC 

SLKL PPU 

AIR: PPM 

10 -
Co~iOf>^ V i c 

15 

20 

25 

30 

35 

JOB NAME/NUMBER ISJJLCO Qc\S<-> 

BORING NUMBER P r f * A I I 

OATE ORILLEO 

ORILUNC METHOO T f ft-oiC r-tpiT 

ORILLEO BY 

LOCCED BY i /J • M ' y o J 

CHECKED BY 

DRAWN ar PACE 



GEOLOG. 
UNIT 

DEPTH 

(FEED 

CROUNO SURFACE: 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

Cobbles, <S-JOL (DOJ,»1',<".< v^p 

X f a i l l e f ^ A . ^ . b . c w . 

LOC 
)8oo S 

35 -

CMC CONTINUOUS AUGER SAMPLER 

STANOARO PENETRATION TEST 

UNOUTURBEO SAMPLE 

KATE* TABU (JA HOURS) 

2 
O 

=! F 
o < 
LO O 

0 5 
U LO 

1 < 

GP 

o 
o 
_ l 

(J 

X 

< 
at 
o 

0V4J SOIL CAS 

SURVEY PPM X 

1 4 t « IC 11 14 18 18 

— W A T E R TABLE (TIME OP BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER ;TCNS/SS. rr.) 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROOM SON 
AN. OKLAHOMA 73071 

fwavm-Mia 

SAMPLE REMARKS 

BACK CROUNO 

OVM READING: 

SOIL; PPM 

AIR." PPM 

10 

15 

20 

25 

30 — 

35 

JOB NAME/NUMBER "IxvliY, fV i J^S .> -> 

BORING NUMBER 

DATE OSILIED ^ ' Z l ' ( 

DRILLINC METHOO ^ B t t c K L h o g 

ORILLEO BY _ 

LOCCED BY \ i j=>4> 

CHECKED BY_ 

PRAWN mr: PACE 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

CROUNO SURFACE: 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

I ' I I / 

cobble* <ve8. fc.^o>^*rj <jp 

u i i v 

i t ! £<*Vfr7. 5 

"Dry 4-0 15. S ' 

CUC CONTINUOUS AUCER SAMPLER 

STANOARO PENETRATION TEST 

UNBIJTURBEO SAMPLE 

WATER TABLE (JA HOURS) 

z 
o 

d F 
o < 
LO O 

o !fc 
U LO 

13 
Z3 O 

o 
o 
— I 

o 
r 
Q_ 
< 
CC 
(J 

0«< SOIL CAS 

SURVEY PPU X 

7. < «. .« IC H 1< l i 18 

~ - ^ r " WATER TABLE (TluE OP BORINC) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TCNS/SS. PT.) 

ROBERTS/SCHORNICK 
It ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

1700 W. ROBINSON 
IAM OKLAHOMA 73071 

SAMPLE 

JOB NAME/NUMBER XjtOifW 2)cj£t>J 

BORING NUMBER 

DATE ORILLEO Jj-Z7~1 I 

0RM.UNG METHOO 'BAcLtSU? 
ORILLEO 8Y 
LOGGED BY l£ Sc^ij-f^ 
CHCCKCD BY 
DRAWN By: PACE 



GEOLOG. 
UNIT 

DEPTH 

(FEED 

GROUND SURFACE: 

10 

15 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

' B U O I A J A J J p r y 

f S r ^ e l , ST. I -ly , $<^cAy UJ/ 

/ I 

MO 'FLuio 

ZOCOCOLXJ 

65o 5 

| _ ^ ~ \ CUE CONTINUOUS AUCER SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UN0UTURBE0 SAMPLE 

"ATER TABLE (J4 HOURS) 

Z 
o 

=i F 
o < 
co o 
o i t 
u CO 
.— CO 

^ < 
21 _J 
D O 

o 
o 
_ l 

o 
r 
< 
ce 
o 

ovv son. CAS 

SURVEY PPM X 

i 4 « i ic i i i4 n i a 

- _ — WATER TABU (TWE OP BORINC) 

I LABORATORY TEST LOCATION 

- ) - PENETROMETER (TCNS.'SS. PT,) 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

1700 W. ROBINSON 
NORM AM. OKLAHOMA 7M71 

7«bsTKi-safs 

SAMPLE 

JOS NAME/NUMBER XMQ'.AV. BrVSxo 

BORING NUM3ER T P / S 

0ATI ORILLEO 

ORILUNC METHOD Tr tAClC f )0£ 

ORILLEO 8Y 

LOCCED BY B ̂ AfrV-r j-
CHECKED BY 

ORAWN 

4^ PACE 



m 

APPENDIX G 

SOIL BORING LOGS 



BORING RECORD 

m 
GEOLOG. 
UNIT 

m 

DEPTH 

(FEET) 

10 

15 

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 16:H 
Stop: 16:32 

GROUND SURFACE: 3804.8 
ALLUVIUM BOULOERY C08BLELY SILT: UNCON 
SOUDATED. COBBLES AND BOULDERS FROM 1.0 
CM TO 3 M.. RNOED., DOLOMITlZED, DRY, GRAYISH 
BROWN, 10 YR 7/2. TO PALE BROWN, 5 YR 5/2 

SORING TERMINATED AT 5.0' 

GROUNDWATER NOT OBSERVED DURING BORING 

BOREHOLE OVM READING: 4.0 PPM 

SOIL VENT OVM READING AFTER 24 HOURS: 
4.6 PPM 

l ^ - ^ l SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

^ Z = ~ WATER TABLE (24 HOURS) 

a 
=! P 
o < 
co o 

a tb 
Ld CO 

I< 
r> a 

GW 

o 
o 

X 
CL 
< 
cc 

OW SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

~ - ^ r WATER TABLE (TIME Of BORING) 

| LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

SAMPLE 

NS 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

PPM AIR: 0.0 

o-

10 

15 

2 0 ' 

25 — 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~1 

4/18/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0-

10 

15 

20-

25-

30 

3 5 ' 

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

10:00 
10:25 

GROUND SURFACE: 
BOULDERY COBBLELY GRAVELLY SILT: NONIMBRI-
CATED, UNCONSOLIDATED, BOU.DERS-COBBLES 
FROM 10CM - 3M., DOLOMITE. WELL RNDED.. 
PEBBLES AND GRAVEL 

AUGER REFUSAL AT 3.0' 
GROUNDWATER NOT OBSERVED 

SOIL VENT AT 2.37' 

BOREHOLE OVM READING: 
0.3 PPM 

BACKGROUND: 0.3 PPM 

SOIL VENT OVM READING AFTER 24 HOURS: 
0.! PPM 

I. " | SPUT-SPOON SAMPLER 

| ~ X J STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
CO O 

Ul 00 

i s 
3 O 

GW 

O 
o 

X 
CL 
< 
cc 
o 

I ? 

OVM SOIL GAS 

PPU X 1.0 

2 4 6 6 10 12 14 16 18 

WATER TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&: ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

i V " ~ <t05) 321-3895 

SAMPLE 

CD 

NS 

1.0 
1.2, 

2.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.2 PPM 

o-

10 

15 

20 -

2 5 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-2 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/19/91 

HSA 

SHB 

MJL 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

m 
GEOLOG. 
.NIT 

DEPTH 

(FEET) 

10 

12.7 

15 

20-

25 • 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 

Stop: 

14:45 

16:19 

GROUND SURFACE: 

BOULDERY COBBLELY SILT: UNCONSOLIDATED, 
COBBLES AND BOULDERS FROM 10CM TO 3M„ 
RNDED., DOL0MIT1ZED. DRY. GRAYISH BROWN. 
10 YR 5/2 

AUGER REFUSAL AT 12.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVW READING: 0.21 PPM 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

| ~ J x C I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

— r x r - WATER TABLE (24 HOURS) 

0 < 

a t 
Ld 00 

1 < 
3 CJ 

GW 

o 
o 

X 
Q. 

< 
o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

-_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

SAMPLE 

NS 

0.1 
1.5 

4.8 

0.3 

zr 

1.2, 

2.5 

9.0 

10.2 
10.5-

12.0 
12.4 
12.7 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.1 Pi 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-3 

4/19/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

JjJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

11.0-
11.2 

15 

2 0 ' 

2 5 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 10:45 
Stop: 11:30 

GROUND SURFACE: 
BOULDERY COBBLELY GRAVELLY SILT: UNCONSOLI 
DATED, LIGHT BROWNISH GRAY TO GRAYISH BROWN 
10 YR 5/2 TO 5/2, DRY, VERY HARD DRILLING, 
COBBLES-BOULDERS FROM 10CM - 2M„ GRAVELL1 
RNDED., POORLY SORTED 

7 
DOLOMITE: GRAYISH BROWN, 10 YR 5/2, MASSIVE 

\HARD 

AUGER REFUSAL AT 11.2' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM (THROUGH AUGERS): 0.1 PPM 

SOIL VENT INSTALLED TO 8.0' 
SOIL VENT HEADSPACE AFTER 24 HOURS: 0.1 PPM 

I | SPLIT—SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ Z Z T - WATER TABLE (24 HOURS) 

Z 
O 

d f= 
O < 
00 O 

Q ± 
Ul 00 

1 < 
Z _J 
O CJ 

GW 

5 

•DOLOMITF-

O 
o 

x 
CL < 
CC 
o 

3? 
-s fry 5. 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

Cs 

t 

1 

3ft 

- j y WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W, ROBINSON 
NORMAN. OKLAHOMA 73072 

(4051 321-3895 

SAMPLE 

NS 

NR 

o 
z >-
Q CC 
< UJ 
Ul > CC o 

CJ 
Ul 

> cc 
o 
0.2 m 
0.4 

0.4 

0.2 

2.5 

4.0 

5.5 

9.0 

9.8 
10.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.4 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-4 

4/22/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY 

DRAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

11 
GEOLOG. 
UNIT 

<§ 

DEPTH 

(FEET) 

7.5 

10 

15 

20 -

2 5 ' 

30 

3 5 ' 

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

17:50 
18:33 

GROUND SURFACE: 
BOULDARY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2 TO LIGHT BROWNISH GRAY, 10 YR 6/2, 
COBBLES-BOULDERS FROM 10CM - 1.5M... 
GRAVELLY, DRY, VERY HARD DRILLING 

AUGER REFUSAL AT 7.5 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM : 1.2 PPM 

SOIL VENT TUBE AT 6.25' 
BOREHOLE OVM FROM SOIL VENT TUBE AFTER 
24 HOURS: 7.0 PPM 

0 

| ^ ^ J SPUT-SPOON SAMPLER 

1 X 3 STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ WATER TABLE (24 HOURS) 

o < 
00 o 

LiJ 00 

3 O 

o 
a =)" 

a O 

a 
a 

C 
o" o 

o 
m . o O 

* o o 
a o „ O 

O 
o 
Ci 

D 
Q o 
c> a . 
o 6 

o 
o 

o 
x 

< 
CC 
o 

OVM SOIL CAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

H- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3895 

-NR 

SAMPLE 

NS 

0.7 1.0 

0.8 

0.6 7.2 
-7.5 

2.5 

TO 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0-1 PPM 

AIR: 0.2 PPM 

0" 

10 

15 

2 0 ' 

2 5 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-5 

4/20/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 
CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
.UNIT 

DEPTH 

(FEET) 

4.0-

10 

15 

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stmt 9:55 
Stop: 10:10 

GROUND SURFACE 
BOULDERY COBBLELY GRAVELLY SILT: LIGHT 
GRAYISH BROWN, 10 YR 6/2, POORLY SORTED, 
GRAVEL FROM 1.0CM TO I0CM., COBBLES-
BOULDERS FROM 10CM TO 1M.. RNDED., DOLOMI-
T1ZED 

DOLOMITE: UGHT 8R0WN, 10 YR 5/2, MASSIVE, 
JOINTED, FRACTURED 

AUGER REFUSAL AT 4.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM THROUGH AUGERS: 0.1 PPM 

SOIL VENT TUBE AT 2.5' 

SOIL VENT OVM READING AFTER 24 HOURS: 
O.I PPM 

• 

\ ^ ~ - ^ \ SPUT-SPOON SAMPLER 

I . X J STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

" ~ = ~ WATER TABLE ( 2 4 HOURS) 

o < 
tn o 

Q t 
LU 00 

- 3 
Z> 

GW 

2 

o 
o 

o 
x 
< 
CC 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 a 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAUPLEO 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 3 2 1 - 3 8 9 5 

SAMPLE 

NS 

NR 

NS 

0.1 0.5' 
2.5 

4.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0-1 PPM 

AIR: 0.1 PPM 

o-

10 

15 

20 ' 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-6 

4/21/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

HSB 

MX 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0 
4.1 

10 

15 

20-

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

10:50 
11:40 

GROUND SURFACE 
BOULDERY COBBLELY GRAVELLY SILT: LIGHT 
GRAYISH BROWN TO GRAYISH BROWN, 10 YR 6/2 
TO UNCONSOLIDATED, DRY, COBBLES-BOULDERS 
FROM 10CM - 3M.. RNDED., DOLOMITE, POORLY 
SORTED 

DOLOMITE: GRAYISH BROWN, 
\FRACTURED, JOINTED 

10 YR 6/2, MASSIVE 

AUGER REFUSAL AT 4.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING (THROUGH AUGERS): 
0.1 
PPM 

SOIL VENT TUBE INSTALLED TO 2.0' 

SOIL VENT HEADSPACE READING AFTER 24 HOURS: 
0.1 PPM 

l . ^ - - " ' | SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

., WATER TABLE (24 HOURS) 

O < 
in o 

z 

00 
00 

< 

GW 

DOLOUIIL 
2 

o 
o 

X 
CL 
< 
cc 
a 

i t 

r O a 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

-^L_ WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SQ. FT.) 

NR: 

NS: 

NO RECOVERY 

NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 ( *( 051 321-3895 

SAMPLE 

NS 

0.1 
TA) 

2.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.1 PPM 

10 

15 

20-

25 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-7 

4/21/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

11.0 _ 

11.2 

15 

20 ' 

25 

30 

LITHOLOGIC DESCRIPTION 

Start: 16:31 
Stop: 17:03 

GROUND SURFACE 

BOULDERY COBBLELY SILT: UNCONSOLIDATED, 
GRAYISH BROWN, 10 YR 5/2. POORLY SORTED, 
RNDED., COBBLES-BOULDERS FROM 10CM TO 
2M., GRAVELLY. VERY HARD DRILLING 

DOLOMITE: GRAYISH BROWN, 10 YR 5/2, MASSIVE, 
\VERY HARD / 

AUGER REFUSAL AT 11.0' 

BOREHOLE OVM READING (THROUGH AUGERS): 
0.1 PPM 

GROUNDWATER NOT OBSERVED DURING DRILLING 

SOIL VENT TUBE INSTALLED TO 8.0' 

SOIL VENT HEADSPACE 24 HOURS: 

35 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
CO o 

a !± 
LJ CO 

s< 
GW 

-DOLOMITE -

O 
O 

X 
CL 
< 
CC 
CJ 

c TS 

a 

o 
Ci 

O 
Ci o 

a & o 

" a C 

O * o 
a 

• 
o 

a o 

a o . C 

*c> o 

a 

o 

O a 

• 
Ci 

o 

* * C3| c 

o o" a 

o O 

' O o 

o s Q 

"o . C> 

o 3 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

-_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

'4051 321-3895 

SAMPLE 

0.7 1.0 

0.4 

1.0 U5; 

4.0 

9.0 

9.9 
10.5 
11.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0 2 PPM 

AIR: 0.4 PPM 

JOB NAME /NUMBER MARATHON/91029 

BORING NUMBER BH-8 
4/22/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORO 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.0-

9.0-

10 

15 

20-

25 • 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

12:20 
13:12 

GROUND SURFACE: 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
DRY, UNCONSOLIDATED. ROOTLETS TO 1.0', 
CAUCHE VEINS BaOW 1.7', VERY FINE QUARTZ, 
607. SILT, 407. CLAY, VERY LOW PLASTICITY 

COBBLELY BOULDERY SILT: GRAYISH BROWN, 10 
YR 5/2, WEa RNDED., POORLY SORTED UNCONSOI 
IDATED 

AUGER REFUSAL AT 9.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM. READING: 

SOIL VENT TUBE INSTALLED TO 7.5' 

SOIL VENT OVU READING AFTER 24 HOURS: 
0.9 PPM 
BACKGROUND: 0.5 PPM 

| | SPUT-SPOON SAMPLER 

| ~ J x C I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
00 CJ 

a ± 
Ld CO 

i < 
ZD CJ CL 

GW 

O 
O 

Q_ 
< 
rr 
o 

\ 

•ol c| 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

— - - WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405)32,1-3895 

SAMPLE 

NR 

0.4 

0.2 

0.2 

2.6 

2.0 

9.0 
9T 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0-1 PPM 

AIR: 0.2 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-9 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/23/91 

HSA 

SHB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

m 
GEOLOG. 
UNIT 

DEPTH 

fFEET) 

5.5 

10 

13.0-

15 

20 ' 

25' 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

Stort: 16:37 
Stop: 17:05 

GROUND SURFACE: 
CLAYEY SILT: BROWN, 10 YR 5/3. DRY, VERY 
LOW PLASTICITY, VERY FINE QUARTZ, 60% SILT, 
40% CLAY, CALICHE VEINS, UNCONSOLIDATED 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2, UNCONSOLIDATED, POORLY SORTED, 
COBBLES/BOULDERS FROM 

AUGER REFUSAL AT 13.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM THROUGH AUGER: 

AUGER: 7.8 PPM 

^ - ~ - ' \ SPUT-SPOON SAMPLER 

X | STANDARD PENETRATION TEST 

| UNDISTURBED SAMPLE 

-Z -ZZ~ WATER TABLE (24 HOURS) 

0 < 
DO CJ 

a t 
Ld LO 

1 < Z _ j 

CL 

GL 

o 

o 
X 
CL 
< 
rr 
o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7405V321-3895 

13.0 
—5—Ho.2=fcQ-2fo3.2: 

SAMPLE 

NS 

0.3 1.0 

0.7 

0.5 

0.4 .0.5' 

2.5 

9.0 
93" 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: _ 0 - i PPM 

AIR: 0.2 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-IO 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/23/91 

HSA 

SHB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

11 
DEPTH 

(FEET) 

6.5 

10 

13.0_ 
13.1 

15 

20-

25-

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

11:17 
12:04 

GROUND SURFACE: 3801.2 
CLAYEY SILT: BROWN, 2.5 YR 5/2, DRY, MOD. 
COMPACTED, VERY LOW PLASTICITY, CAHUCHE 
VEINS BELOW 3.0', 60% SILT, 407. CLAY, VERY 
FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2. UNCONSOLIDATED, POORLY SORTED. 
COBBLES/BOULDERS FROM 1DCM TO D.5M. 
GRAVELLY, ROUNDED 

DOLOMITE: GRAY, 5 Y 6/1, CRYSTAUNE, MASSIVE, 
VERY HARD, NONEFFERVESENT ON SURFACE. 

\EFFERVESENT OR SCRATCHED SURFACE WITH HCI 

BORING TERMINATED AT 13.1' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING AT 13.0' THROUGH 
AUGERS: 152 PPM 

BOREHOLE OVM READING THROUGH AUGERS 
(14:20): 156 PPM 

NO FREE PRODUCT 

I 1 SPUT-SPOON SAMPLER 

| " X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
CO O 

a tb 
Ld 00 

i s 
CL 

GW 

:D0L0MITE= 

o 

OVM SOIL GAS 

PPM X 21.0 

2 4 6 8 10 12 14 16 18 

— — WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(49?) 32'--?8?5 

SAMPLE REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0,1 PPM 

AIR: 0.1 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-11 

SHB 

DATE DRILLED 4-/24/91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

CHECKED BY BJS 

DRAWN BY: SAR 

MX 

PACE 1 OF 



BORING RECORD 

11 
GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

12.1-
12.3 
12.5. 

15 — 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

H:55 
16:04 

GROUND SURFACE 3793.7 
CLAYEY SILT: BROWN, 7.5 YR 5/2, DRY, UNCON­
SOLIDATED, VERY LOW PLASTICITY, CAUCHE VEINS, 
60% SILT, 40% CLAY. VERY FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2, DRY, UNCONSOLIDATED, POORLY SORTED, 
COBBLES/BOULDERS FROM 10CM TO 50CM, 
ROUNDED, GRAVELLY 

CLAYEY SAND: BROWN, 7.5 YR 5/2, MOIST, 
MED. PLASTICITY. QUARTZ. FINE GRAIN, STRONG 
HYDROCARBON ODOR. SAMPLE WET WITH HYTJRO-

\CARBON, 60% CLAY, 25% SAND, 15% SILT / 
I DOLOMITE: LIGHT GRAYISH BROWN. 10 YR 5/2. , 
\MASSIVE, VERY HARD / 
AUGER REFUSAL AT 12.5' 

BOREHOLE OVM READING THROUGH AUGERS: 
5.0 PPM 

| SPUT-SPOON SAMPLER 

I ^ X L j 1 STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

Z ~ WATER TABLE (24 HOURS) 

O < 
00 CJ 

a ^ 
UJ 00 

l i 
ZD CJ 

o 
o 

CJ 
X 
CL < 
CC 
o 

OVM SOIL GAS 

PPM X 11.0 

_2_4_ 6 8 10 12 14 16 18 

—_;- WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

SAMPLE REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.1 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-12 

4/24/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

8.0-

10 

15 

H.O _ 
14.1 : 

14.2 

20 ' 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start; 10:15 

Stop: 11:55 

GROUND SURFACE: 3790.6 

CLAYEY SILT: BROWN, 7.5 YR 5/2, DRY, VERY 
LOW PLASTICITY, UNCONSOLIDATED FROM 0.0-1.5' 
MOD. COMPACTED BELOW 1.5'. CALICHE VEINS, 
60% SILT, 40% CLAY, VERY FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2, UNCONSOLIDATED TO MOD. COMPACTED, 
GRAVELLY, COBBLES/BOULDERS FROM 5 CM TO 
20 CM, GRAVEL TO 5 CM., RND-SUBRND. 

SANDY CLAY: GRAYISH BROWN, 10 YR 5/2, WET 
\WTH HYDROCARBON. STRONG ODOR. FINE QUAR 
1 DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 6/2, 
\MASSIVE 

AUGER REFUSAL AT 14.2', 

BOREHOLE OVM THROUGH AUGERS AT 13.5': 
220 PPM 

12:55 NO BOREHOLE aUID OBSERVED 

l ^ - ^ H SPUT-SPOON SAMPLER 

I X . I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

" ~ r ^ r ~ WATER TABLE (24 HOURS) 

REMARKS 

WATER TABLE (TIME OF BORING) 

( _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4051 321-3895 

BACKGROUND 

OVM READING: 

SOIL: 02 PPM 

AIR: 1.5 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-13 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/25/91 

HSA 

HS8 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

10 

13.5 

15 15.1 

2 0 ' 

25-

30 

35-

LITHOLOGIC DESCRIPTION 

13:38 

H:30 

GROUND SURFACE 3791.4 

CLAYEY SILT: BROWN, 7.5 YR , DRY FROM 0.0-
9.0'. LOW TO MED. PLASTICITY. VERY FINE QUARTZ 
607. SILT, 40% CLAY 

MOIST BELOW 9.0' 

SANDY GRAVEL DARK GRAY, 10 YR 5 /1 , COARSE 
GRAVEL FINE GRAIN, SATURATED, QUARTZ, RND 
TO STRONG SUBANC.. POORLY SORTED, STRONG 

V 0 0 0 R _ / 
DOLOMITE: 

\MASSIVE 
LIGHT GRAYISH BROWN, 10 YR 5/2, 

AUGER REFUSAL AT 15.1' 

1 SPUT-SPOON SAMPLER 

I J x C I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

- W A T E R TABLE (24 HOURS) 

O 
= ! P 
o < 
LO ( J 

Q ± 
Ld CO 

i i 
3 CJ 

CL 

GW 

CJ 

o 

X 
CL 
< 

o 

OVM SOIL GAS 

PPM X 11.0 

2 4 6 8 10 12 14 16 18 

-_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NR; NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
8c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

SAMPLE 

NS 

NS 

TTTT 

0,2 1.0 

0.2 

0.4 

11.1 

221101 

1.1, 
2.5 

9.0 
9.8 

10.5 

13.5 

14.7 

m 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 02 PPM 

AIR: 0-3 PPU 

JOS NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-14 (MW-l) 

4/25/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

11 
GEOLOG. 
UNIT 

• 

DEPTH 

(FEET) 

4.2" 

10 

13.1 —= 

15 

20-

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

16:40 
17:40 

GROUND SURFACE: 3794.1 
CLAYEY SILT: BROWN, 7.5 YR 5/2, DRY, VERY 
LOW PLASTICITY. UNCONSOLIDATED FROM 0.0-
1.5', CALICHE DEPOSITS, 607. SILT. 40% CLAY 

GRAVELLY COBBLELY SILT: UNCONSOLIDATED TO 
MOD. CONSOLIDATED, PEBBLES TO 2 CM., COBBLED 
TO 10 CM., ROUND 

AUGER REFUSAL AT 13.1' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING THROUGH AUGER: 
0.6 PPM 

L S I 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
LO CJ 

Q <± 
LJ CO 

rr co 
=3 CJ 

CL 

GW 

3 

3 

3 

3 

o 
o 
_l 
o 
x 
< 
cc 
CJ 

a o 
o 
O 

o 
0 

o 

o 

o 
til 

OVM SOIL GAS 

PPM X 1.0 

.2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3895 

SAMPLE 

CJ 

cc 

0.2 

0.8 

1.0 

2.6 

, , _ , 13.0 

1.0 

0.6/ 

2.5 

9.0 
9.6 

10.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 01 PPM 

AIR: 0.8 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-15 

4/25/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



B O R I N G RECORD 

GEOLOG 
UNIT OEPTH 

(FEET) 

35 

IO.0— 

LITHOLOGIC DESCRIPTION 
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BORING RECORD 

GEOLOC 
UNIT OEPTH 

(FEET) 

L ITHOLOGIC DESCRIPTION 
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SAMPLE REMARKS 
GEOLOC 

UNIT OEPTH 

(FEET) 

L ITHOLOGIC DESCRIPTION 
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B O R I N G R E C O R D UJ LiLi LTL\ U L 

GEOLOG 
UNIT DEPTH 
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AIR : PPM 

[ — C M C CONTINUOUS AIK3EJ? SAMPLER 

L X l STANDARD r tNETRATX*! TEST 

m UNOtSTUROEO SAMPLE 

WATER TAPXE (84 HOURS) 

- _ - WATER TABLE (TIME OF BOR I NO) 

L LABORATORY TEST LOCATION 

-if. PENETROMETER (TONS/FT. 1 ) 
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BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

vo — 

10 

116 

15 

2 0 ' 

25 -

30 

3 5 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 
SANDY SILT: VERY FINE GRAIN SAND, 10% SAND, 
90* SILT, NO PLAST., 10 YR 5/3, BROW, DRY. 
SUBRND., DOLOMITE COBBLES TO 1.0', DIAMETER. 
GRASS AND ROOTS AT SURFACE / 
COBBLEY GRAVELLY SILT: GRAVEL TO 0.15' 
DIAMETER, SUBRND. DOLOMITE, VERY FINE GRAIN 
SAND, 20% GRAVEL AND COBBLES. 80% SILT, 10 
YR 6/2, LIGHT GRAYISH BROWN, DRY, UNCON­
SOLIDATED 

SLIGHTLY MOIST AT 11.5 

AUGER REFUSAL 13.6' 

NO GROUNDWATER AFTER DRILLING 

BOREHOLE OVM: 0.0 PPM 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TCST 

UNDISTURBED SAMPLE 

WATER TABLE (2+ HOURS) 

o < 
LO CJ 

UJ CO 
00 

< 

GM 

5 

P 

tt*4t 
lk 
•ta 

eg 

o 
o 

o 
x 
CL. 
< 
CC 
o 

?3 
0 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 U 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 7J072 

(*05) 371-3895 

SAMPLE 

NS 

O.Q 

0.0 

0.0 

0.0 

0.0 

0.6, 

0.9. 

1.3, 

1.2, 

0.5-
0.6-

4.0 

5.0 

5.9 
6.5 

7.5 

9.0 

10.0 

11.2 
11.5 

12.5 
TUT 
13.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: OO PPM 

AIR: 2.0 PPU 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-19 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/27/91 

HSA 

SHB 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

# 

GEOLOG. 
UNIT 

(11 

DEPTH 

(FEET) 

1.0-
SANDY SILT: VERY FINE GRAIN SAND, 10% SAND, 
90% SILT, NO PLAST., 10 YR 6/3, PALE BROWN, 

\DRY, UNCONSOLIDATED / 
COBBLELY GRAVELLY SILT: SUBRND.. DOLOMITE 
GRAVEL AND COBBLES. 10 YR 6/2, LIGHT GRAYISH 
BROWN, DRY, UNCONSOLIDATED 

10 

11.5 
12.0 -

15 

20' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 

DOLOMITE: 10 YR 6/1, GRAY TO UGHT GRAY, 
\VERY HARD _ / 

AUGER REFUSAL 12.0' 

NO GROUNDWATER AT TIME OF BORING 

BOREHOLE OVM READING 0.0 PPM 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 4 HOURS) 

2 
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O < 
in CJ 
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SM 
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3 

3 

3 

3 

3 

DOLOMITE 
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o 

OVM SOIL GAS 

PPM X 1.0 

.2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405 ) 3 2 1 - 3 8 9 5 

SAMPLE 

NS 

NR 
NS 

NR 
NS 

NS 

0.0 

0.0 

0.0 

0.0 

0.9, 

1.5 , 

2.5 

5.0 

5.9 
6.5 

7.5 

9.0 

10.0 

11.3 
-11.5-

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 2,0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-2Q 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/28/91 

hso 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

fr 
GEOLOG. 
UNIT 

# 

DEPTH 

(FEET) 

5.1 

10 

15 

20' 

25 • 

30 

35' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3791.* 

GRAVELLY SILT: GRAVEL TO 0.5' DIAMETER, 105! 
GRAVEL 90% SILT, 10 YR 6/3, PALE BROWN TO 
0.6', 10 YR 8/2. WHITE AFTER 0.6'. DRY 

AUGER REFUSAL 5.1' 

NO GROUNDWATER AT TIME OF BOREHOLE 

BOREHOLE OVM: 0.0 PPM 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 

o < 
cn o Q 
Ld Ul 
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3 O 

SM 
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o 
x 
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ce o 

O 
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O 
o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

- WATER TABLE (TIME Cf BORING) 

| LABORATORY TEST LOCATION 

H- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

1*405̂  321-3895 

SAMPLE 

NS 

1.4 

1.0 1.CV 

2.5 

3.5 

4.1 

5.1 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-21 (MW-36) 

4/30/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

14.2 
14.4 

15 

20-

25 ' 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3792.7 
COBBLELY SILT: 10% DOLOMITE COBBLES, 90% 
SILT, NO PLASTICITY. 10 YR 6/3. PALE BROWN, 
AFTER 0.5', 10 YR 7/2. LIGHT GRAY, DRY. 
COBBLES TO 0.6' DIAMETER 
AFTER 2.0', 30% COBBLES, 70% SILT 

INCREASING COBBLES WITH DEPTH 

12.8-13.3', 7.5 YR 5/4, BROWN, SLIGHTLY 
MOIST, SILT 
MINOR GRAVEL TO .05' DIAMETER 
5% CLAY, BINDED, MOIST 

SANDY DOLOMITE: VERY FINE GRAIN SAND, 20% 
SAND, 80% DOLOMITE, VERY HARD, DRY, MINOR 
2.5 Y 8/6, YELLOW TO 10 YR 6/8. BROWNISH 

\YELLOW, IRON OXIDE, POSSIBLE SULFER STAININi 

NO GROUNDWATER ENCOUNTERED TO 14.4' 

I ^ - ~ ^ \ SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ ^ r r ~ WATER TABLE (24 HOURS) 

O < 
CO o 

LJ CO 

I< 
ZD O 

SM 

( SAND/_ 
-DOLOMITÊ  
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OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

- ^ r " WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

'*051 321-3895 

SAMPLE 

NS 

NS 

NS 

NS 

0.9 

T^=0. 

2.7 

2.9 

1.7 

TJS^ 

1.3, 

T5> 

0777-

2.5 

7.5 

9.0 

10.3 
TT5" 

12.0 
123 

13.7 
14.4 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-22 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/30/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

f> 

DEPTH 

(FEET) 

4.0-

7.3 

10 

13.9-

15 

20 ' 

25 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3786.9 

CLAYEY SILT: 10% CLAY, 90% SILT, LOW PLAST., 
7.5 YR 6/4. LIGHT BROWN, DRY, MASSIVE 

SANDY CLAYEY SILT: 10% SAND, 107. CLAY, 80% 
SILT. VERY FINE GRAIN SIUCA SAND, LOW PLAST., 
7.5 YR 7/2, PINKISH GRAY, DRY 

COBBLEY SILT: ABUNDANT DOLOMITE COBBLES, 
MINOR SUBROUNDED DOLOMITE GRAVEL UNCON­
SOLIDATED. DRY, 5 YR 7/1, UGHT GRAY 

AUGER REFUSAL 13.9' 

NO GROUNDWATER ENCOUNTERED 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

o < 
cn c j 

UJ cn 

Z2 CJ 

ML 

ML 

O 
O 

x 
CL 
< 
CC 
o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 B 10 12 14 16 18 

— — WATER TABLE (TIME Of BORING) 

( _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

J*.s)} 

/ 

rx::2.o 

SAMPLE 

NS 

CD 

7.0 

1.6 

3.5 

3.1 

0.9. 

0.8, 

2.5 

5.0 

-7.3-

9.0 

9.9 
10.5 

12.0 

12.8 

13.7 . 
TOT 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 00 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-23 (MW-2) 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SBH 

WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

(li­

l t 

DEPTH 

(FEET) 

10 
10.8 

15 
15.3 

2 0 ' 

25-

30 

35 -

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3785.4 

SANDY CLAYEY SILT: 103 SAND, 10* CLAY, 80% 
SILT, VERY FINE GRAIN SAND. MINOR DOLOMITE 
GRAVEL, 10 YR 6/4, LIGHT YELLOWISH BROWN, 
DRY. UNCONSOLIDATED 

COBBLEY SILT: 10 YR 7/3, VERY PALE BROWN, 
DOLOMITE COBBLES, DRY, UNCONSOLIDATED, 
MINOR DOLOMITE GRAVEL > 0.1' DIAMETER 

SANDY DOLOMITE: VERY FINE GRAIN SAND, 10 
\YR 6/3, PALE BROWN VERY HARD, DRY 

AUGER REFUSAL 15.3' 

NO GROUNDWATER ENCOUNTERED 

_ BOREHOLE OVM: 0.0 PPM 

\ ^ - ~ ~ | SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

^ C I Z ~ WATER TABLE (24 HOURS) 

Z 
o 

d i= 
o < 
vi o 
Q !± 
UJ oo 

i < 
3 CJ 

GM 

DOLOMITE 

a 
o 

o 
x 
CL < 
Cd 
o 

\ 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

V40ST 321-3895 

SAMPLE 

NS 

NS 

0.0 

0.0 

0.0 

0.0 

0.8 

2.9 

0.8, 

0.8, 

1.0, 

2.5 

4.0 

5.0 

7.5 

8.6 

10.0 

11.5 

12.5 

13.3 

14.0 

15.0 
•15.3 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER BH-24 (MW-3) 

5/2/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

i f 

# 

DEPTH 

2.6 

10 

15 

20 ' 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 3789.8 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND. 
10% SAND. 10% CLAY. 80% SILT, 10 YR 6/3, 
PALE BROWN, DRY, UNCONSOLIDATED 
AFTER 0.3', 10 YR 7/2, LIGHT GRAY 

AUGER REFUSAL 2.6' 
NOT ABLE TO SAMPLE BEDROCK 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 1.1 PPM 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

O 
=! P 
o < 
00 o 
Q l i 
Ld CO 

'T 2 Z 
ZD 

o 
o 

CJ 
X 
CL 
< cc o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 H 16 18 

~—— WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7*05) 321-3g?5 

SAMPLE 

NS 

CD 

3.5 Ml 
2.0 
2.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0-0 PPM 

AIR: 0-0 PPU 

o-

10 

15 

20-

25' 

30 

35 

JOB NAME /NUMBER MARATHON/91029 

BORING NUMBER BH-25 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/3/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

11 

(11 

DEPTH 

(FEET) 

2.0-

10 

15 

16.8 
16.9-

20-

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.1 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND, 10% 
SAND, 10% CLAY, 80% SILT. LOW PLAST.. 10 YR 
6/4, LIGHT YELLOWISH BROWN, DRY. UNCONSOU-
DATED. MINOR SUBRND. DOLOMITE GRAVEL 
COBBLEY SILT: DOLOMITE, COBBLES, 10 YR 7/2, 
LIGHT GRAY. DRY, UNCONSOLIDATED, ABUNDANT 
GRAVEL TO 0.15' DIAMETER 

SANDSTONE: VERY FINE GRAIN QUARTZ, 10 YR 
7/2. LIGHT GRAY, DRY, HARD, WEAK CEMENTA-
TION, FRIABLE 

AUGER REFUSAL 16.9' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 0.0 PPM 

\ ^ - * ~ \ SPUT-SPOON SAMPLER 

I ^ X J STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ X Z T ~ WATER TABLE (24 HOURS) 

z 
o 

=! i= 
0 < 
co o 
Q !± 
UJ CO 

1 < 
Z _ j 
3 O 

GM 

SANDSTONE: 

O 
o 
CJ 

x 
CL 
< 
Cd 

o 

o|° 
ts 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74051 321-3 — 

SAMPLE 

NS 

NS 

NR 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9, 

1.5, 

1.0, 

0.8, 

2.5 

3.4 
4.0 

5.5 

7.0 

8.0 
"5T 
T0 
9.8 

10.5 

12.5 
TUT 
TJF 
'4 .K 

T£S1 

16.9 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-26 (MW-4) 

DATE DRILLED 5/3/91 - 5/4/91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SBH 

WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

# 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.4 

10 

15 

20-

25 • 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3793.1 
SANDY CLAYEY SILT: NO PLAST., VERY FINE 
GRAIN SAND, 10 YR 6/3, 80% SILT, 10% SAND, 
10% CLAY, PALE BROWN, DRY. MINOR SUBRND. 
DOLOMITE GRAOVEL UNCONSOLIDATED 

AUGER REFUSAL 3.4' 
NO GROUNDWATER ENCOUNTERED 

• > < • 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

0 < 
LO O 

Q ^ 
LU LO 

1 < Z: _ j 
3 O 

SM 

O 
O 

O 
X 

< 
LX 
o 

OVM SOIL CAS 

PPM x 1-9 

2 4 6 S 1 0 1 2 1 4 1 6 18 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Y4051 321-3895 

SAMPLE 

NS 

37.0 
2.5 

3.4 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0.0 PPM 

AIR: 0.0 PPM 

0 

10 

15 

20" 

25 • 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-27 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/4/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

i l 
GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.7 

10 

11.2" 

15 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3799.8 
SANDY SILT: 20% VERY FINE GRAIN SAND. 80% 
SILT, NO PLAST., 10 YR 7/3, VERY PALE BROWN, 
DRY, UNONSOUDATED 

SILTY SANDSTONE: VERY FINE GRAIN QUARTZ, 
10 YR 8/2. WHITE. DRY, WEAKLY CEMENTED, 
FRIABLE 

MOIST AT 8.0', 2.5 Y 7/4, PALE YELLOW, 

VERY MOIST AT 9.0' 

AFTER 11.0', VERY HARD 

Sll TY SANDSTC il 

AUGER REFUSAL 11.2' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 8 PPM 

| ^ - ^ | SPUT-SPOON SAMPLER 

| . X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ZZZ-~ WATER TABLE (2 * HOURS) 

0 < 
tn o 
a ^ 
LU in 

1 < 
3 O 

SM 

O 
O 
_ i 

u 
x 

< 
an 
o 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 B 10 12 14 16 18 

~ — W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

?405l 321-3B95 

- 4 O.Q-' 

- 5 -

SAMPLE 

NS 

CD 

0.0 

0.0 

2.0 

•Mzi). 

1.2, 

1.0/ 

OTP 

9.0 

11.0 
i.2-+".2 

2.5 

5.0 

6.0 

7.0 
7.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 00 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER BH-28 (m-5) 
DATE DRILLED 5/4/91 k 5/5/91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SBH 

WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

m 

DEPTH 

(FEET) 

10 

12.3 

15 

20 ' 

25 • 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3783.2 
COBBLEY SILT: DOLOMITE COBBLES TO 1.5 DIA­
METER. 10 YR 5/3. BROWN, DRY. UNCONSOLI­
DATED 

AFTER 0.9', 10 YR 8/2, WHITE, ABUNDANT SUB­
RND. DOLOMITE GRAVEL 

AUGER REFUSAL 12.3' 

NO GROUNDWATER ENCOUNTERED 

[~3 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

z 
o 

=! P 
o < 
LO O 

Ld CO 

i s 
3 O 

GM o TS 

o 
O 

Q o 

o & o 

• * Q C 

cT o 
o 

o O 

• Q 
o , O 

"c» Cl 

o 

o 

O 
D* 

o Ci o . 
o & a 

• * a c 
* o" o 
o 

o o 

• Q o 

*o O 

o 
D 
a 

O O . * £> o 

o 

o 
X 
CL 
< 
cc 

OVM SOIL CAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7405) 321-3895 

s 

SAMPLE 

NS 

13.0 

6.0 

6.0 

11.0 

1.1 
3.6 

-4.0-

0 7 ^ ' 

1.2/ 

0.6-

2.5 

5.0 

5.7 

7.0 

9.1 

12.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: 00 PPM 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER BH-29 (MW-6) 
5/5/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

S8H 

WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

• 

DEPTH 

(FEET) 

10 

13.5 

15 
15.5 

16.3" 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 
Stop: 

B: 10 
10:50 

GROUND SURFACE: 3783.5 
BOULDERY COBBLEY SILT: BROWN, 7.5 YR 5/6, 
DRY, UNCONSOLIDATED, COBBLES/BOULDERS 
FROM 5 CM TO 1 M, VERY FINE QUARTZ. 
GRAVELLY, WELL ROUNDED PEBBLES 

SILTY CLAY: BROWN, 10 YR 5/6, VERY FINE 
QUARTZ, LOW PLASTICITY, DRY, MED. COMPACTED, 
ABUNDANT CALICHE AND ROOT CHANNELS. 607. 

. CLAY, 40% SILT, WEATHERED AT CONTACT, 
\CAUCHE CEMENTED / 

DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, 
VERY HARD, SANDY, MASSIVE / 

AUGER REFUSAL AT 16.25' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

-V 

r>^n 
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-3Q (MW-7) 
5/6/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

20 ' 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start 15:05 
Stop: 17:40 

GROUND SURFACE: 3792.8 
BOULDERY COBBLEY SILT: BROWN, 10 YR 5/6. 
DRY, VERY LOW PLASTICITY, UNCONSOLIDATED, 
GRAVELLY, COBBLES/BOULDERS FROM 5 CM TO 
1 M, ROUNDED 

AUGER REFUSAL AT 15.5' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

"" WATER TABLE (24 HOURS) 

z 
o 

=) f= 
o < 
LO CJ 
Q ± 
LU 00 

§ < 
o 

GW 

REMARKS 

—_;- WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

?405) 321-3895 

BACKGROUND 

OVM READING: 

SOIL 0 2 PPM 

AIR: 0-2 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-31 (MW-8) 
3/6/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 
CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

9.5 
10 

12.0 -

15 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 8:45 
Stop: 10:08 

GROUNO SURFACE: 3B05.6 
CLAYEY SILT: DARK BROWN, 7.5 YR 4/2, VERY 
FINE QUARTZ, DRY. VERY LOW PLASTICITY, 
GRAVELLY, 60% SILT, 407. CLAY, CAUCHE DE­
POSITS 

BOULDERY COBBLEY SILT: BROWN, 7.5 YR 5/2, 
DRY, UNCONSOLIDATED. GRAVELLY. COBBLES/ 
BOULDER FROM 5 CM TO 50 CM, ROUNDED 

SANDSTONE: QUARTESE, GRAYISH YELLOW TO 
YELLOWISH GRAY, 5 Y 8/4 TO 7/2, FINE GRAIN, 
WELL SORTED, POORLY CEMENTED, FRIABLE 

AUGER REFUSAL AT 12.0' 

BOREHOLE REAMED TO 13.90' TO INSTALL 
MONITOR WELL 

GROUNDWATER NOT OBSERVED DURING DRILLING 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 4 HOURS) 

O 

O < 
CO CJ 

a 
UJ CO co 

< 
_ l 
CJ 

CL 

GW 

SANDSTONE 

O 
o 
_ l 
CJ 

x 
CL 
< rr o 

\ 

OVM SOIL GAS 

PPM X 1.0 

2 4 6 8 10 12 14 16 18 

- WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

f<05U21-38?5 

SAMPLE 

NS 

IBL 
NS 

0.2 

•H2. 

0.2 

0.6, 

• , 4.0 
n . T f 4..V 
0.5/ 

J0J= 

0.6 

2.5 
3.1 

5.5 

9.0 
9.6 
10.0 

12.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0-0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-32 (MW-9) 
DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

M X 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

<§ 
GEOLOG. 
UNIT 

V- 16.0' 

4» 

DEPTH 

(FEET) 

12.6 

13.5 

15 

16.5 

20-

25 • 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 13:00 

Stop: 14:44 

GROUND SURFACE: 3788.7 

CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
DRY, VERY LOW PLASTICITY, VERY FINE QUARTZ, 
CAUCH DEPOSITS, 60% SILT. 40% CLAY 

SILTY CLAY; DARK BROWN, 10 YR 4/3, VERY 
FINE QUARTZ, LOW PLASTICITY, MOD. COMPACTED, 

MOIST BELOW 9.5'. LOW PLASTICITY 

BOULDERY COBBLEY GRAVEL UGHT GRAYISH 
BROWN, 10 YR 5/2 TO 6/2, ROUND, CALICHE, 

\CEMENTED. HARD / 
CLAYEY SAND: SANDY CLAY. BROWN, 10 YR 5/3, 
QUARTZ, FINE GRAIN, WELL SORTED. SATURATED, 
MED. PLASTICITY, STRONG HYDROCARBON ODOR 

— AUGER REFUSAL AT 16.5' 

BOREHOLE REEMED 10 INCHES TO A DEPTH OF 
17.01', 5/8/91 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

— Z Z T - WATER TABLE (24 HOURS) 

O < 
LO CJ 

Ld CO 

i s 
ZD O 

CL 

CL 

CL/SM 

O 
o 
_ l 
o 
x 
CL 
< 
Ct 
o 

•V-. 

OVM SOIL GAS 

PPM X 27.0 

2 4 6 8 10 12 14 16 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) J21-3895 

SAMPLE 

CJ 

CC 

NS 

"NT 

-NR-

0.2 

0.2 

0.0 

23.0 

540.0 

0.6 , 

0.8. 

0.7> 

4.3, 

2.5 

9.0 

9.8 

10.5 

12.0 
12.7 
13.0' 
T33 

14.8 

16.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0 2 PPM 

AIR: 0-7 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-33 (MW-10) 

5/7/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

4.5 

7.5 

10 

15 

20-

22.2-
22.5 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start: 14:23 
Stop: 16:40 

GROUND SURFACE: 3804.8 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
DRY. UNCONSOLIDATED, VERY LOW PLASTICITY, 
VERY FINE QUARTZ. 70% SILT, 30% CLAY 

GRAVELLY COBBLEY SILT: GRAYISH BROWN, 10 
YR 5/2, VERY FINE QUARTZ, POORLY SORTED. 
ANGULAR, ABUNDANT, K-FELDSPARS/BI0T1TE, 
MOD. COMPACTED. STRUCTURELESS. CaCo3 

COBBLEY BOULDERY SILT: GRAYISH BROWN, 10 YR 
5/2, POORLY SORTED, COBBLES/BOULDERS FROM 
5 CM TO I M, ROUND DOLOMITE 

HYDROCARBON ODOR BELOW 18.01', MOIST 

HYDROCARBON SATURATED AT CONTACT 
SANDSTONE: LIGHT OUVE GRAY, 5 Y 6/2, QUART; 
ORE, FINE GRAIN, WELL SORTED, MICACEOUS. / 

\FRIABLE, NOCALCAREOUS / 

AUGER REFUSAL AT 22.5' 

\ ^ ~ - ^ I SPUT-SPOON SAMPLER 

I . X L I STANDARD PENETRATION TEST 

j | UNDISTURBED SAMPLE 

- Z T " WATER TABLE (24 HOURS) 

o 
=/ p 
o < 
co a 
UJ LO 

CL 

SM 

GW 

SANDSTONE' 

O 
O 

x 
< 
CC 

o 

\ 

T 7 

O 
O 

6 

OVM SOIL GAS 

PPM X 31.0 

2 A 6 8 10 12 14 16 18 

—_;- WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/50. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4W) i 321-3895 

SAMPLE 

NS 

NS 

0 0 

0.0 

2.5 

8.6 

479.0 

545.0 

605.0 

1.3, 
10.3 

-10 5 

1-2, 

151 

2.5 

7.0 

8.1 
8.5' 

13.5 

15.0 
-15.2 

17.5 

19.0 

20.0 

22.0 
"553 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0 0 PPM 

AIR: 0-2 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-34 (MW-U) 
5/8/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

4.0-

10 

15 

20-

m-
25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stort: 14:30 
Stop: 17:35 

GROUND SURFACE: 3807.9 

CLAYEY SILT: LIGHT YELLOWISH BROWN, 10 YR 
6/4, DRY. VERY FINE QUARTZ. UNCONSOLIDATED 
605SILT. 40% CLAY, CALICHE DEPOSITS 

BOULDER COBBLEY SILT: LIGHT GRAYISH BROWN, 
10 YR 6/2. POORLY SORTED. GRAVELLY, COBBLES 
BOULDERS FROM 5 CM TO 1 M, ROUND 

CLAYEY BELOW 19.5', SANDY, QUARTZ, MEDL 
GRAIN, MOIST, MEDL PLASTICITY, STRONG 
HYDROCARBON ODOR 

SANDSTONE: UGHT OLIVE GRAY, 5 Y 6/2, QUART̂  
ORE, FINE GRAIN, POORLY CEMENTED. NON-

\CALCAREOUS, FRIABLE, MICACEOUS , 

BORING TERMINATED 25.25' 

GROUNDWATER MOT OBSERVED DURING DRILLING 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

... WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

'4051 321-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER m-35 (MW-12) 
5/9/91 DATE DRILLED 

DRILLING METHOD HSA_ 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

7.2" 

10 

12.5 

13.5 

15 

17.5 

LITHOLOGIC DESCRIPTION 

Stort 13:10 
Stop: 15:00 

GROUND SURFACE: 3799.5 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
VERY FINE QUARTZ, DRY, VERY LOW PLASTICITY, 
70% SILT, 30% CLAY 

BOULDERY COBBLEY SILT: GRAVEL, LIGHT GRAYISH 
BROWN. 10 YR 6/2. POORLY SORTED, COBBLES/ 
BOULDERS FROM 5 CM TO 1 M., ROUND 

SANDY GRAVELLY CLAY: BROWN, 7.5 YR 5/4, 
MOIST. MED. PLASTICITY, FINE GRAIN QUARTZ, 
FIRM, OCCASIONAL LARGE GRAVEL 60% CLAY, 

\40% SAND. CALICHE DEPOSITS / 
BOULDERY COBBLEY SILT: GRAVELLY. UGHT 
GRAYISH BROWN, 10 YR 6/2, POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CM TO 1 M, ROUND 

GRAVEL GRAY, 10 YR 5/1. MOD. WELL SORTED, 
ANGULAR, PEBBLES 5-10 MM. HYDROCARBON 
SATURATED 
SANDSTONE: PALE OUVE, 5 Y 6/4, FINE GRAIN, 
WELL SORTED, POORLY CEMENTED. FRIABLE, 

\NONCALCAREOUS, MICACIOUS / 

BORING TERMINATED AT 19.99' 

NO GROUNDWATER ENCOUNTERED DURING DRILLING 

\ ^ - ^ | SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 4 HOURS) 

O < 
co o 

LO 
LO < 
o 

CL 

\ 

GW 

O 

o 
_J 

o 
x 
C L 

< 
cn 
o 

\ 

D 

O 

°4 C 

OVM SOIL GAS 

PPM x 23.0 

2 4 6 8 10 12 14 16 18 

— _ ; - WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

( 4 - " — (4051 321-3895 

SAMPLE 

NS 

NS 

cr: 

0.0 1.0 

0.0 

0.0 

0.0 

0.5, 

0.4, 

2.5 

8.5 
9.0 

10.1 
10.5 

12.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-36 (MW-13) 

5/10/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
JNIT 

DEPTH 

(EEET) 

7.3 

10 

15 

17.2" 

25 

30 

LITHOLOGIC DESCRIPTION 

Slort: 
Stop: 

07:40 
10:00 

GROUND SURFACE: 3801.6 
CLAYEY SILT: BROWN. 7.5 YR 5/4. DRY, VERY 
LOW PLASTICITY, CAUCHI DEPOSITS. VERY FINE 
QUARTZ. 70% SILT, 30% CLAY 

BOULDER COBBLEY SILT: LIGHT BROWNISH GRAY, 
10 YR 6/2, GRAVELLY, POORLY SORTED. 
COBBLES/BOULDERS FROM 5 CM TO 50 CM., 

ABUNDANT GRAVEL FROM 12.0-14.0'. PEBBLES 
FROM 1.0 CM TO 3.0 CM 

CLAYEY FROM 14.0-14.5', SANDY, MOIST, MED. 
GRAIN QUARTZ, MED. PLASTICITY 
BOULDERS > IM BELOW 14.5' 

GRAVEL GRAY TO GRAYISH BROWN, 10 YR 5/1 
TO 5/2, MODERATEY SORTED. VERY COARSE 
GRAIN QUARTZ, PEBBLES 0.5 TO 1.0 CM, RNO 
TO SUBRND.. COBBLEY. HYDROCARBON SATURATED 
CLAYEY BELOW 17.0' 

SANDSTONE: 
QUARTZ ORE. 
FRIABLE 

BROWN, 10 YR 5/3, FINE GRAIN, 
WELL SORT, POORLY CEMENTED, 

BORING TERMINATED AT 22.0' 

BOREHOLE REEMED TO .10' 

35-
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

REMARKS 

o < 
LO O 
Q !± 
LJ CO 

i< 
3 O 

CL 

GW 

SANDSTONE 

" WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: s NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4051 371-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-37 (MW-14) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 
DRAWN BY: 

5/11/91 

HSA 

SHB 
MX 

BJS 
SAR PAGE 1 OF 



5 ^ 

GEOLOG 

UNIT 
DEPTH 

(FEET) 

L I T H O L O G I C DESCRIPTION 

15 - 4 5 

4.^ 

i c 0 

i^V L 

PCXJSUJ So->t«=-d , CobbLu/ 

II. n 
?.Td 

I—• 1 CMC CONTINUOUS AUQER SAMPLER 

C E < 3 STANOARO PENETRATION TEST 

H UNOtSTUWCD SAMPLE 

• ^ f WATER TABLE It4 HOURS) 

- _ - WATER TABLE (TIME Of BORINO) 

L LABORATORY TEST LOCATION 

- J - PENETROMETER (TONS/FT.*) 

ROBERT*} / SCHORNICK 

envnoniMMal con»ultont« 
• ' ' * ^ , r o ° *• R«Wn»oit 

Nwmon Otlohoma 73072 
U09) 

JOB NAME / NUMBER ^ ^ ^ f a l O P j j 

BORING NUMBER 6 H - 5 8 (nw>g) 

OATE BRILLED Q S - l l - ^ t - O S - l l - S l 

0RILLIN0 METHOD. USA 

DRILLED BY . 

LC-G0E0 BY _ 

CHECKED BT. BOS 
Paq* | of | 

RSA FORM 10/84 R«v. 2 * L C C O T i con 

H-5os 



B O R I N G R E C O R D 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

5 5 

1^ 

L I T H O L O G I C DESCRIPTION ^ t-

" ^ - " ^ b ^ W . 3 . 0 ' 1 

S O , 

? W a c U ~ . ^ CcJr.ule.lv, 

T 

fixVvJL.) 

(4 0.-. Wo IW-oV 

CME CONTINUOUS AUGER SAMPLER 

X l STANOARO PENETRATION TEST 

W W W \ UNDISTURBED SAMPLE 

i S T WATER TABLE (84 HOURS) 

R E M A R K S 

- - _ WATER TABLE (TIME OF BORING) 

L LABORATORY TEST LOCATION 

•f- PENETROMETER (TONS/FT. 1 ) 

ROBERTS / SCHORNICK 
5-AJLSQC I A T E S . I NC. 

trn>lro*m*ntal Con tu l tan t i 
' ' ' S 7 0 0 W. R O M K M A 

Nofmon Oklohomo 7 3 0 7 2 
( 4 0 9 ) s g l - s a o a 

" S A FORM 10/84 R«v. 2 ^ 

BACKGROUND 

HNU READING: 

S 0 I L : 0 I PPM 

AIR: O ' * PPM 

JOB NAME/ NUMBER 6 H ' 3 S ( P V " 

BORING NUMBER i^O^ncfircm/S 10^9 

D A T E D R I L L E D 

DRILL ING M E T H O O . 

O R I L L E O BY 

LOGGED BY 

CHECKED BY 6J5 
Pag« 

Loco 11 cm £ 9co 



BORING RECORD 

GEOLOG. 
lUNIT 

# 

DEPTH 

(FEED 

10 -

15 

Ccfi6<. f v r M 7V J/? : ^ % 

20 

30 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

CoiQit- iicri wo so, 

•7 0 

CMC CONTINUOUS AL'CEK SAMPLER 

STANDARD PENETRATION TEST 

UNDUTUHBCD SAua'.E 

WAIES TAHLE (:< HCURrj) 

o 
=} F 
o < 
LO O 

0 C 
LJ CO 

1 < 
10 O 

5>J 

— W A T E R TABLE (TIME OF BORINC) 

( _ L«30".ATCf)Y TLST LOCATION 

- J - PCNCTHOME—= (TCNS/ jQ. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN OKLAHOMA 73072 

Uoi) — — 

J03 NAME/NUMBER 

30RING NUMBER 
S~?oo €£ 

DATE DRILLED 

CRILUNC METHOO 

DRILLED 9Y 

LOCCED 8Y 

CHECKED BY 

DRAWN BY: 

/i3h\ # <r//f/? 
HSfir 



BORING RECORD 

GEOLOG. 
UNIT 

HI 

m 

10 

?A 

DEPTH 

(FEET) 

6 

fit* Cia^*s> MY 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

OA. y 

Sc * 0 i / r . /Of* 7 A L.-T6V, 
^Ay< OWJV?L-'> rrtiovo COMCC^-

M0/-S-T 4f7£fl 17^' 

1 ^ - - - - ^ CUC CONTINUOUS AUCER SAMPLER 

| ^ X ' | STANDARD PENETRATION TEOT 

| | U N D : ; T U R 0 C 0 S A M P L E 

~ T Z Z - W*1E.1 TABLE (24 HOURS) 

-z. 
o 

=! P 
o < 
LO O 

Q t 
Ld CO 

z 
ZD 

" 5 ^ 

o 
o 
_ l 

o 
I 
CL 
< 
i r 
o 

\ 

SOIL CAS 

SURVEY PPU X ~3-~^> 

2 * 6 I IC 11 U 1 ! 18 

—•_— WATER TABLE (TIME OF BORINC) 

| L»80».ATCRY TEST LOCATION 

- f - PENETSGuETEH (TCN- /S0 . FT.) 

ROBERTS/SCHORNICK 
Ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

in 

I 

Ni 

2. 

Ms 
2 . « 

£J=-

m. 

All? 
4& 

so 
_ / 

HI 

1 U 

I.-2 
£ 

~7 

A 
I.O 

tt 
tt 

/o 

f5E;MARKS :\ 
-, \ LP 

BACKCROUNO 

OVM REAOINC: 

SOIL: PPu 

AIR: PPM 

JOS NAME/NUMBER 

10 

20 

30 

35 

BORING NUM3E *ftH> lUtfWiQ /Zoog" 5" 

DATE DRILLED . t 

DRILLINC METHOD f l S Q 

DRILLED BY 

LOCCED BY _ 

CHECXED BY_ 

DRAWN BY: 



BORING RECORD 

GEOLOG. 
UNIT 

4 

/ * 8 

# 

m 

DEPTH 

(FEET) 

10 
I6X 

15 -v 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE; 

c / cr, /of* 6/7 /VJ c e 

7 / , L T CV, g H Y f M A y ^ / O U . 

/ o r ^ <r/ + flex f f ' ^ 

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDilTURBCD SAMPLE 

WATER TABLE ( 2 * HOURS) 

-z. 
o 

=J f= 
o < 
CO o 

Q t 
u CO 
.— CO 

5 5 
3 U 

6AI 

6^ 

GM 

i\ 

NP 

0V« SOIL CAS 

SURVEY PPU X <J lH 

2 4 6 8 IC H 1< 18 18 

— _ ; - WATER TABLE (TIME OF BORINC) 

1 _ LA90P.ATGRY TEST LOCATION 

- J - PENETROMETER (TCNS/SO. FT.) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENV1RONUENTAI/ CONSULTANTS 

2700 W. f foe l f l SON 
NORMAN. OKLAHOMA 73072 

If??) ' " 321-S89S 

SAMPLE I [j 

Ni ~ 

-2-

Ml 

/US 

-s 

Co tew 

71 

3 S 

J. 

7.0 
/— 

0.1 

rf 

us 

4 ^ 

£ 1 

2 A 

2±. 

t-3-

I 
3 LTD 

M A K K S 

l_. — n 

BACKCROUNO 

OVM REAOINC; 

SOIL: PPU 

AIR: _ 

JOB NAME/NUMBER M ^ A l 

. PPVI 

o-

10 

20 

25 

30 

35 

BORING NUMBER BH-W E/OpO 

DATE DRILLED 

DRILLINC METHOD \ \ $ f i r 

ORILLEO 8Y 

LOCCED BY _ 

CHECKED BY_ 

DRAWN BY: 

5 SC 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEED 
LITHOLOGIC DESCRIPTION 

3 . V 

10 

w 
15 -

CROUNO SURFACE: 

u*itotttt>iiot)ieo, 

Aft*** lr*A7£ O.S f£& PiQ^ 
fa-ten otA'-fCTT' 

^ A c / t f l 

20 

25 

30 

35 

o 
P 
< 

to o 

0 ^ 
CJ CO 

1 < 
3 o 

CL 

o 

o 
X 
CL 

< 

o 

N v 

\ 

OVM 

SURVEY 

2 < 6 8 

C 

SOIL CAS 

PPU X 

i c i l i < i s i a 

J CUE CONTINUOUS AUCER SAMPLER 

TJ STANOARO PENETRATION TEST 

] ] UNOISTUROCD S A U ^ L E 

~~ WATER TABLE {2* HOURS) 

- _ — WATER TA3LE (HUE OF BORINC) 

| _ LABORATORY TEST L0CA7.0N 

•4- P€NtTSCM£TtR JTCNS/55. FT.) 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
EN VlRONUENTAt^CON SULTAN TS 

3700 W;. ROBINSON 
NORMAN. OKLAHOUA 73072 

(ioyi " "" 

JTC 
2 

5~ 

SAMPLE 

Ayr 

6&I 

us 

5 ) 

13 

/ 
OR 

/ 

2.5 

2± 

O.i 

4.Q 

6.D 

EST 

BACK CROUNO 

OVM REAOINC 

SOIL PPU 

AIR; PPM 

2 i l 

/ 2 -

12 

J03 NAME/NUMBER fihfc&Pfl//<?y 

10 

15 

20 

25 

30 

35 

BORING NUMBER & \ j - A Z ( A W ^ Z O ^ 

DATE DRILLED 

DP.JLLINC METHOD 

DRILLED BY 

LOCCED BY 

CHECKED BY_ 

DRAWN BY: 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

15 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

Oct-*, ^cti&tf AW te&Wf'j 

s u b m i t ^ \ > i t i A<f~r€-ii / 4 ' 

z 
o 

=! P 
o < 
co o 
a ± 
u co 

Z _ l 
ZD O 

Sft/JAfyoU £.: 0 Sit-rC//, 

CUA)C,J M<*f-r >*JFrt*e.^ 

o 
o 
_ l 

o 
X 
Q_ < 
tc 
o 

V 

iq 

O W SOIL 

SURVEY PPM 

2 * 6 a i o 

CAS 

X 

1 3 1 4 1 5 1 8 

| 7 ^ — 1 CUE CONTINUOUS AUCER SAMPLER 

I X 1 S T A N D A R D PENETRATION TEST 

J UNOl'TURflCO S A U ^ L E 

— WATE.R TABLE (2< HOUPS) 

— _ - - WATER TABLE (T1M£ OF BORINC) 

| LABORATORY TEST LOCATTON 

— PENETSCUtTZS (TCNS/SC. FT.) 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC. 
ENVIROMMENTACCONSULTANTS 

37oo w: ROBINSON 
NORMAN. OKLAHOMA 73072 

VA 

SAMPLE 

/ 
EE 
US 

UJ 

6 

JK. 

7 

2ZE 

O 

o 
7 " 

11 

^3> 

CS.. 

.zUL 

— 7 
0. <1 

IS 
/ 

13-

2L£ 

J2-

i i 5 

U L i r -
REMARKS 

BACKCKCUN0 

OVU REAOINC: 

SOIL _ _ _ PPU 

AIR: _ PPU 

0" 

10 

1 5 

30 

1 1 1 1 5 5 

JOB NAME/NUMBER ^ / \ - R f y ' 7 T f Q A J , 

BORING NUMBER 

DATE DRILLED 

DRILLING METHOD } - / 

0RILLED BY 

LOCCED BY _ 

CHECKED BY_ 

DRAWN BY: 



t l 

bUKINb ' KHUUKU 

GEOLOG. 
UNIT 

C 

DEPTH 

(FEET) 

10 

1.* 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE: 

CoA0t<rf ^ o f , T n - r 60% 

'oAAVt * films'<-1 • t/fbSOj 

lot* ** " " ' j 

20 

25 

30 

35 

Siuiy CLAV: 4o% s/t-r 6*?%, 

S f i ^ f >0Y& sfo yet AtJj 
l^oiS'-'y *WA/<V« s^a^»/o / 

/OYo UI CY- CY. MY 

tio 6^ *4 Hs 

-z, 
o 

d P 
o < 
co o 
Q !± 
UJ CO 

i s 
3 O 

6 /A 

61^ 

o 
o 

o 
X 
CL 
< 
or 
o 

CVU 

SURVEY 

2 < 6 a 

SOIL. CAS 

PPU X 

ic n n ia ia 

| , ^ - ^ " \ CVE CONTINUOUS AUCER SAMPLER 

H X " I STANOARO PENETRATION TEST 

] LNDISTUROCO S/u^ ' -E 

WATER TAIILE (:•> HOURS) 

—_-- WATER TABLE (TIUE OP BCRINC) 

[ _ LABORATORY TEST LOCATION 

~- PENETROMETER (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
Sc ASSOCIATES. INC. 
EH VIRONMENTACCON SULTAN TS 

3700 W. ..ROBINSON 
NORMAN. OKLAHOMA 73072 

HQ 

SAMPLE 

0 

Vi 

5 ^ 

3 f i 
<3./ 

i i . 

1 

0,5 

EES 

C3.> 

^.5 

^ 2 

Z4i 

ILL 
REMARKS 

BACKCROUNO 

OVM REAOINC: 

SOIL: PPU 

AIR: _ 

J03 NAME/NUMBER 

. PPM 

o-

10 

15 

20 

30 

35 

BORING NUM: 

DATE ORILLEO . 

CP.ILLIN.C METHOO 

DRILLED BY 

LOCCED BY 

CHECKED BY 

DRAWN BY: 



o u r u i ^ L ? r \ r _ \ ^ u r \ u 

GEOLOG. 
UNIT 

m 

# 

# 

^1 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

15 

20 

25 

30 

35 

7Z 
o 

d p 
o < 
co o 
Q 5 
LJ CO 

l< 
C L 

SUt«M> *Wv-ii7t 6/^/fW -ra 

CALICHE cG^ZNlftllOft 

(OJT'/C 7 A fit, i /<&(y 

0 

o 
c 
_ 1 

u 
X 
0-
< 
cc 
o 

\ 

0 

0 W SOIL 

SURVEY PPM 

2 • C 8 10 

CAS 

X 

13 1< 13 18 

_ ] CUE CONTINUOUS AUCER SAMPLER 

f l STANOARO PENETRATION TEST 

~ J U.^ISTURBCD SAMPLE 

7~ WATER TABLE (24 HCURS) 

WATER TABLE (TIME OP BORINC) 

I LA90RATCRY TEST LOCATION 

-J- PENETROMETER (TCSS/SO. FT.) 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
EN VIR ON MEN TAL_C0N SULTAN TS 

3700 w.\R0B<NSON 
NORUAN. OKLAHOMA 73072 

( • 0 3 ) ' " " " 321-3895 

SAMPLE 

t 

JOS 

o 

o kl 

us 

As 

2c 

6.1 

3-S2 

fttr^ARKS ' 

BACKCROUNO 

OVM REAOINC; 

SOIL PPU 

AIR; PPU 

J03 NAME/NUMBER /^.fiT/^QK) 

0-

10 

15 

20 

30 

35 

BORING NUMBER 

DATE DRILLED _ 

DRILLINC METHOD 

DRILLED BY 

LOCCED BY _ 

CHECKED BY_ 

DRAWN BY: 

<; ft-

aw 

ri If 



BORING KLLOKU 

GEOLOG. 
UNIT 

m 

# 

DEPTH 

(FEET) 

CROUNO SURFACE: 

4 
10 -

LITHOLOGIC DESCRIPTION 

Ct*k£1 S'c.7'- Io%C>-

o 
d p 
o < 
co o 
o t 

LJ CO 

3 O 

o 
o 

o 
X 
Cu 
< 
cc 
o 

/ U o / i - 7 A f ? ^ -

15 

20 

25 

30 

35 

£o6£f&Y SAvtf^i^- *f<>S>Qj 

ft*5 j C t C ' 

| | CMC CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNOtrTUROCO SAuA)_r 

WA1E.R T A B L E (2« H O U P S ) 

\ 

O W SOIL 

SURVEY PPU 

2 4 6 S 10 

—_— WATER TABLE (TIME OP BORINC) 

L.A90RAT5RY TEST L0CATT0N 

- p P £ N E T S C U £ — S ( T C N S / S C . FT.) 

ROBERTS/SCHORNICK 
Ic ASSOCIATES, INC. 
ENVIRONMENTAL.'CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

CAS 

X 

n I A n ia 

W- -

SAMPLE 

~2K 
A/5 

1 

AV/ 

=5= 

/.r 

I.o 

LL 

9fF 

2 A ! 

64. 

22 

ID 

—REMARKS-- l-

BACKCROUNO 

OVM REAOINC 

SCXL PPU 

AIR: PPM 

J03 NAME/NUMBER M f l / g / y i ^ f L / 

10 

15 

20 

25 

30 

- 35 — 

S *09 

BORING NUMBER frff" ^ (frVQ-

OATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOCCED BY 

CHECKED BY 

DRAWN BY: 



I 

BORING RECORD Li Li 

GEOLOG, 

UNIT 
DEPTH 

(INCHES) 

LITHOLOGIC DESCRIPTION 

fiX/Wtfr S' L7'> >°'/* C i 74>V>c 
ioy<a?/? v Q/J, on*?'/ 

^ 6^ 24 W 

° -
CO < 

CJ £3 _ 
UJ </> 

= 5 
2 _l 
Z> CJ 

o 
o 

Q. < 
cr 
o 

^ • / t P ' s O I L GAS 

SURVEY PPM X 

M i l 10LZ 1< IG IS 

S A M P L E 

z 

V 
2 s 

" 7 
/ .0 

2 , * 

S . 3 

& = 0 

REMARKS 

BACXCROJHD 

HNU READING: 

SOIL: PPU 

AIR: PPM 

CMC CCWT1NUCLB AUGER SAMHJLAI ~ - ™ WATER TABLE I TIME OF BCBWG) 

STANOARO PtNET*4TlON TEST 

UHOISTURSED SAMPLE 

" = " WATER TABLE (24 HOURS) 

I _ LABORATORY TEST LOCATION 

+ PENETROMETER . ITO« / r r 1 ) 

ROBERTS/SCHORNICK 
Ic A S S O C I A T E S , I N C . 

Environmental Consultants 
3700 Wfu Robinton. Suiir 200 

Norman. Oklahoma 73072 
«S J2I-M9S 

JOB NAME / NUMBER 

BORING NUMBER: fy\^/jg /M~2S)S 

OATE DRILLED I £ 1 . '• 

DRILLING METHOO 

DRILLED BT 

LOCCED BT_ 

CHECKED BT 

j i t * *Ev. I 



Pi ra // 
/ f 

r 1 

b 

BORING RECORD 
U l_i C -

GEOLOG. 
UNIT DEPTH 

CINCHES) 

4 

/o-

LITHOLOGIC DESCRIPTION 

C/̂ qytfV //)/v/3/ £ , c 7 ; ^ 6 

t u Z-t^i -7/1- trr GY WI-TP h-.^i 

A? /7,U ' 

° -
CO < 

CJ 

o ? 
LU CO 

= 2 
Z _ l 
3 CJ 
CL 

0. 

cr 
o 

rp .i 
i ' 

0 

ct =) 

-HWe-SOIL CAS 

SURVEY PPM X 

2 4 S I i O U 14 16 1J3 

I 
CMC CONTINUOUS AUGER SAMPLER I WATER TABLE IT IME Of BORMG) 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE IZ4 HOURS) 

L . LABORATORY TEST .LOCATION 

+ PENETROMETER. ( T O N S / r r 2 ) 

ROBERTS/SCHORNICK 
Ic A S S O C I A T E S , I N C . 

Environmental Consultants 
3700 Wsi Robanion. Suiic 200 

Norman. Oklahoma 73072 
405 -321-3895 

S A M P L E REMARKS 

/Jf 

Fr 
T 
rVS 

2Z 
6 

o 
o 

o 

4.6 

/.5 

i . / 

4. a 

/Z. 

1,3.1 

^4-

/5 

•0£ 

BACKGROUNO 
HNU READING: 
SOIL: PPM 

AIR: PPM 

rlf.S 

JOB NAME / NUMBER *-til Afar mtJ 
BORING NUMBER : j f f / / - ^ (Mi/J^ O-

DATE DRILLED _ 

DRILLING METHOD 

ORILLEO BT 

LOGGED BT 

CHECXEO BT 



B O R I N G RECORD 

GEOLOG 

UNIT 

S 

DEPTH 

CINCHES) 

LITHOLOGIC DESCRIPTION 

4-.S 

S-3 

JO H 

€l L f Y SAnO: l/r ~ F ± ' *> 

10 »? 6/f- i--r y f i /£AV, s t-

<?*tY. u//Vf(jMcJi-/t), rto<-e>MnZ 
CofaUs WO Mt*l3h ~sL<*,W 

|\J0 6 v y / I & s / C C M / ^ ^ 

_i o 

tn < 
U 

o St 
UJ oo 

2 _l 
3 <_> 

SM 

8 
- I 

< 
tc 
ts 

HNU SOIL CAS 

SURVEY PPM X 

2 4 4 » 1 0 U 14 16 IS 

S A M P L E 

MJ 

1L 

US. 

IE 

3 

I i ­

2 ± L 

2 i 

/ 

OX 

t23 

3 ^ 3 

7. •> 

f.o 

8.t 

2 ^ 

TT-

REMARKS 

BACKGROUND 

HNU READING: 

SOIL: PPM 

AIR: PPM 

/fe. 

I 
CMC C0KT1 MUCUS AUGER SAMPLER \ WATER TABLE I TIME Of BORKG) 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE 124 HOURS) 

l_ 

+ 
LABORATORY TEST LOCATION 

PENETROMETER. I T O N S / r r * ) 

ROBERTS/SCHORNICK 
fc A S S O C I A T E S , I N C . 

Environmental Consultants 
3700 Wot Robinion. Suiir 200 

Norman. Oklahoma 73072 
•OS/321-3D95 

JOB NAME / NUMBER -MfrMrfifoJ 
BORING NUMBER : j j ^ J f r (0~23\ 

DATE DRILLED _ 

DRILLINC METHOO 

DRILLED BT. 

LOGGED B T _ 

CHECKED BT 
Of 

•*Ev. i 



B O R I N G RECORD 

GEOLOG 

UNIT 
DEPTH 

(FEET) 

To —J 

L ITHOLOGIC DESCRIPTION 

S ^ o ^ t - . 07-4-C, 

fc.L. £.lcv. 

3 a /<, C-!<u.-J 

al 
to o 

LU in 

3 O 

C L 

p * v f L 

CU-iq^ rU-^cv;, o - c T o ' 
j 

o h -•-
A. ... 

H f v - . i l t J f f . j_ r_ . fW* .. 

ID 
o 
_l 

o 

I 
0 . 
< 
rr 

HNU SOIL GAS 

SURVEY PPM 1 fro 

Z 4 6 8 10 12 14 16 18 

I ' " I CME CONTINUOUS AUGER SAMPLER 

L X l STANDARD PENETRATX3N TEST 

UNOtSTURSEO SAMPLE 

WATER TABLE (24 HOURS! 

WATER TABLE (TIME OF BOR I NO I 

L LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/FT.*) 

ROBERTS / SCHORNICK 
ft A3SQfi|ftTFS,JJBL-Lt. 

inv.ro._moi.toi Con w i t an i < 
' ' . . . , T 0 ° * • RoWnoon 

No"»>«".0kloho<iio 73072 
1409 ) 32l-_UWi 

RSA FORM 10 /84 R.v 2 * 

SAMPLE 

1-G 

Z 5 

ike. 
+ 5 
5 £T 

R E M A R K S 

BACKGROUND 

HNU READING: 

SOIL: O ° PPM 

AIR: ° - 0 P P M 

JOB NAME / NUMBER r i a n a V y v ^ / ' M o ? ^ 

BORING NUMBER & U "5 | 

D A T E P R I L L E D ° 5 - * M 

DRILL INO METHOD USA 

O R I L L E O BY _ 

LOG0E0 BY _ 

C H E C K E O B Y . 

sue, 

Pogo \ o l 1 



B O R I N G R ECORD 
L-lV; 

GEOLOG 
UNIT 

# 

# 

DEPTH 

(FEET) 

•5.° -
£. a 

a*. 

(S.o 

L I T H O L O G I C DESCRIPTION x r-

Sto-nk . IO OS 
Stori,-. (Z Sa 

fu-L><. < 

Ol-> __J_-I/V)-~C. t _ W \ . - ~ . . , 
- V * 

W i . : M a 4 . -So~.<fL.r-

U - ^ l CME CC-MT1MU0US AUOER SAJ*PL£R 

STANOARO reNETRATKN TEST 

UN0ISTUR8E0 SAMPLE 

• * S r WATER TABLE (24 HOURSI 

REMARKS 

- _ - WATER TABLE (TIME OF BOR I HO) 

L ^LABORATORY TEST LOCATION 

- t - PENETROMETER (TONS/FT.* ) 

ROBERTS/SCHORNICK 
&AfL3pC| ATFfi.JJjJL.. 

tnv.ivi.mOTtaf Conful fonf• 
J u

 1 7 0 0 * • " o N r s t a . 
N w ">«5 tOk la lv»mf l T30T2 

RSA FORM 10/84 R«v. 2 

BACKGROUND 

HNU REAOING: 

SOIL : O ' Q PPM 

AIR ; ° -0 PPM 

JOB NAME / NUMBER flonoti^\<\\rsu\ 

BORING NUMBER £.\-\-<_ L ( r tW-cVa) 

O A T E D R I L L E D 

DRILL INO M E T H O O . 

O R I L L E O BY 

LOGGED BY 

S H 6 

TOT 
CHECK EO B Y . &)5 

P a g * | e l \ 

S.OOG 

n 



GEOLOG 

UNIT 
DEPTH 

(FEET) 

3 0 4 

- o 

10' 

.z y 

B O R I N G R E C O R D 

L ITHOLOGIC DESCRIPTION 

£[<xnt. 15 M O 

ci. 
cL"-*, , V U 

S J - U - . , 

C ' i "*D . 10 - f t . 5/3 <•/•_, , O^CV\*l--Lj , 

0 . 5 n j cno-v—A lo S U j L i r t j j , . ^ 

O a ^ v ^ - j < f o w ^ . o l o VO 1 

\c 3 • 

'3 

MIX-: Isle. Ps. 

K 5 / is/o< _ 5 o - p ^ 

CO ( j 

Q _t 
LU i n 

Z _ j 
3 O 

CL 

W 

HNU SOIL GAS 

SURVEY PPM 1 Q l 

Z 4 6 6 10 12 14 16 18 

S A M P L E 

MS. 

MS 

or 
UJ 
> 
o 
o 
LO 
CC 

0.0 

0.0 2* 
0 0 

/ N 'o . 

S-5 

REMARKS 

BACKGROUND 

HNU REAOING: 

SOIL: Q Q PPM 

AIR: ° - 0 PPM 

CMC CONTINUOUS AUGER SAMPLER 

STANOARO PENETRATION TEST 

UNC43TURBE0 SAMPLE 

WATER TABLE (24 HOURS) 

- _ ~ WATER TABLE (TIME O f BORING) 

L LABORATORY TEST LOCATION 

-A. PENETROMETER (TONS/FT. * , 

ROBERTS/SCHORNICK 
JS-AJLS OC I A T F S . INC. 

EnvlrorwiMMiMl ConwItoriU 
>TO0 W. RoMflMn 

* Ncvinan.Oklatvarna 730T2 
1409 ) 32I-3B99 

JOB NAME / NUMBER H o n g x ^ ^ ' f f i 

BORING NUMBER 6>H S 3 ( n w * . 9 ) 

0 5 - Zo ( D A T E D R I L L E D . 

DRILL ING METHOO 

ORILLEO BY _ B 

LOG0E0 BY 

MSc--

CHECKEO BY. 

Pog« \ of I 

RSA FORM K>/84 R«» 2 £.I4C0 
51000 



B O R I N G R E C O R D 

GEOLOG 
UNIT DEPTH 

(FEET) 

L ITHOLOGIC DESCRIPTION 

5&. 

1.5 

S l o p . ; O Q - . 5 0 

^/3-Vo 0/4 . • v - l"s.*-> 

n o d . v j O J _ 

si 
w o 
o t 
LU 10 

3 O 

o 
o 
_J 

o 
I 
0. 
< 
cc 
o 

CL-

Vino..,.-*-. , ^ o Y r_°/7. , 

w 

HNU SOIL GAS 

SURVEY PPM I 

2 4 6 8 10 12 14 16 18 

M U . : No (W..c.<A 

[ ^ 1 CME CONTINUOUS ALK3CR SAMPLER 

C > < J STANOARO PENETRATION TEST 

UMOHmjRBEO SAMPLE 

•*g»- WATER TABLE (24 HOURS! 

" " - I - - WATER TABLE (TIME O f BOR I NO) 

L LABORATORY TEST LOCATION 

- J . PENETROMETER (TONS/FT.* ) 

RSA FORM 10/84 R tv 2 

ROB Eff r<r / SCHORNICK 
^-AfSJCIATES, INC. 

Environmental Conoultantt 
' , r 0 O W. RoMnuan 

Nwmqn Oklohomo 730T2 
1409) 

/ 
/ 

S A M P L E 

1 o-t. 

2. 31. . 

H . I 

3 4 

REMARKS 

BACKGROUND 

HNU READING: 

SOIL: O O PPM 

AIR : O 0 PPM 

JOB NAME / NUMBER rV -xno - iK^v / ^ t j i - ; 

BORING NUMBER B H ~ 5 U ( P W - J a ) . 

OATE DRILLED Q 5 •-<L 1-gi I 

DRILL INO METHOO 

O R I L L E O BY fi, 

LOGGED BY f - L . 

CHECKEO BY 

P a g * \ o f I 

S I 00 



B O R I N G R E C O R D ! il ! 

GEOLOG 
UNIT DEPTH 

(FEET) 

VS 

.1 _ 

LITHOLOGIC DESCRIPTION 

"5> P- : 
i 3 ' t o 
I f HQ 

3̂ L. t t . 

ro . cLr^ . v ><x«j- p. logouts., 
a , J l * C L ^ M . U , ~To?d SAL , 

^ o ~ L h-U 

CabbL.3/ bcM-AcU.^ SJVw, 3 . 0 c n 

^° "> Z o «• n , vr.Cw~-al hi 

Clo-y*. fo*— \7 \ol"T. 

O - ^ X ^ r - ^ VJ r v1r 

REMARKS 

BACKGROUND 

HNU READING: 

S Q I L : Q ° PPM 

AIR: Q ° PPM 

2 1 

[^--n CMC cc*rrtiwous MMCR &u<rL£R 

I X i mwkwo Pt)*trnwTioN TEST 

UrcarruReeo SAMPLE 

- t f WATER TABLE tH HOURS I 

WATER TABLE (TIME OT BOR I MO) 

L LABORATORY TEST LOCATION 

•f. PEl^rETROMETER .TOMS/fT.*) 

; RSA FORM IO/B4 Ra* 

ROBERTS/SCHORNICK 
g^gjjOfil A y s - iwc. 

JOB NAME / NUMBER H o - n ^ W ^ O - f r 

BORING NUMBER ( p w - 5 l ) 

DATE PRILL-tO 0 5 -

ORILLINB M E T M 0 0 _ J 1 5 * 

ORILLEO I T _ 

LCMOCO BY _ 

CHECKED I T . 

SH6 
" J L 

Pag* I at I 



B O R I N G R E C O R D WWJs 
GEOLOG 

UNIT 
DEPTH 

(FEET) 

C c - ^ j W r r s c v ^ c t«_ V f 

L I T H O L O G I C DESCRIPTION 

S t a r t . ' . 
"Slop-: 15-0"? 

1 

*^-> V t, - 2 j 3 W . . ty Y A M . 

^= •^+0 2 o c . n , d ^ . , . ! 

v J - V j l . / , 

o L o l i o eanj^^j 

«0 I J 

o It 
Ui tf) 

= «? 
Z -1 
3 O 

^ 5 

© 
O 
_) 
o 
X 
a. 
< 
or 
o 

O \ 
o 

• 'SO 
.A Go 

• O Q 

II 

HNU SOIL OAS 

SURVEY PPM ' 7 0 

t 4 • • 10 12 14 16 16 

\ 
\ 

\ 

S A M P L E 

NS 

Ms 

5r 
"5 

MS 

52 

4-T5 

S 3 

no 

12 

lf.» 

REMARKS 

BACKGROUND 

HNU REAOING: 

SOIL • O ' Q PPM 

AIR : Cl . 0 PPM 

O . O I 

CMC CC4mttU0US AIMED SAMPLER 

P X l STANOARO PCNCTRAT10N T E S T 

y WATER TABLE I X HOURS) 

WATER TABLE (TIME OP BOR I NO I 

L LABORATORY TEST LOCATION 

- J . P E N E T R O M E T E R (TONS/FT. * ! 

ROfefiTSVSCHORNICK 

,f» 'i£-P[*?oo m. ****** f ./ 

JOB NAME / NUMBER rioj-xalr^tfv./qiozs 

BORING NUMBER ( n w - 3 z ) 

O A T E D R I L L E D 

D R I L L I N G M E T H O O . 

O R I L L E O BY 

Loaoeo BY 
C H E C K EO BY 

OS-2.2-<ii 
US* 

SH6 
riK 
BP5 

» / S 4 



B O R I N G R E C O R D ULI /Ai LT 

GEOLOG 
UNIT DEPTH 

(FEET) 

L I T H O L O G I C DESCRIPTION 

3VofL.. o q : 145 

T - ^ r n - V , > d ^ V j 1 ^ p 

IS-1 

al 
tn o 
Q t 
Ui tn 

= 3 
Z _l 
3 CJ 

^ L 

b -> > ~'=>-=L , 

3 cfco-x>W\ btW<l^ .o 

CMC CONTINUOUS AUQO) SAMPLER 

C X d STANDARD PCMCTRATtON T E S T 

UNOOTUReCO SAMPLE 

' • 
• V T WATER TABLE t H HOURS I 

-

u a * 

l^~7~r 

HNU SOIL OAS 

SURVEY PPM I Z O 

f 4 8 8 10 12 14 16 18 

\ 
\ 

WATER TABLE (TIME Of BOR I NO) 

L LABORATORY TEST LOCATION 

+ P E N E T R O M E T E R (TON3/PT.* ) 

ROBEffTJts SCHORNICK 
f AglO£lftT,ES. INC. 

\ 

S A M P L E 

*6 

MIL 

_4 
±!L. 

cJ-0 

1,5 

or 
u j 
> 
o 
0 
UJ 
at 

X 
T i 

12c 

TO 

REMARKS 

BACKGROUND 

HNU READING 

S O I L : O O PPM 

AIR: C V Cl PPM 

it 

i-r.o 
17 S 

Zo TS 

I? 4,5-

. ~ J 

JOB NAME / NUMBER V-to^c4ivv./^| 0 , q 

BORING NUMBER & U - 5 1 (MW-33) 

O B - 2.3 D A T E O R I L L E O . 

O R I L L I N B METHOD H S / V , 

O R I L L E O BY 5 ^ 6 

L O « 0 E 0 BY H J t 

CHECICEO BY 6JS 
P a g * | * t | 

$ TSo 



B O R I N G R E C O R O ^ Liu /A] 1/ 

GEOLOG 
UNIT DEPTH 

(FEET) 

\0> 

L I T H O L O G I C DESCRIPTION 

\ ^ . L . <J» 

j C t c ^ y 

- C ^ b o l - ' . ^ £ j J J u 

"V a ' - ' 

lV-o' 

OVj.3«. 1 O.I.'v-...v 

to o 

o t 
ui cn 

2 _l 
r> o 

o 
o 
_l 

I 
0. 

< 
cc 
o 

Q)rj 0-

HNU SOIL OAS 

SURVEY PPM 1 "2o 
2 4 C 0 10 12 14 16 IS 

< 

7^ 

V 

/ 

S A M P L E 

Mt-

V 

N5 

Hi 

QQ 

OO 

l5b."f 

O.O 

in? 
S-<s 

To 
1.5 

3-Q 

12. c 

lu.o 

2 3 : 

REMARKS 

BACKGROUND 

HNU READING: 

SOIL : 0 .Q PPM 

AIR : O ' O PPM 

L ^ ^ l CMC CC4frmu0LB AJJQCK SAMPLER 

L X J STANOARO PENETRATION TEST 

u>W3TL»»eo SAMPLE 

••Bf WATER TABLE tH HOURS) 

L 

+ 

WATER TABLE (TIME OP BORIMO) 

LABORATORY TEST LOCATION 

P E N E T R O M E T E R CTOMS/PT.*} 

ROBERTS / SCHORNICK 

KS&*m—im COAiultonti 

JOB NAME/ NUMBER 

BORING NUMBER &H - 59 ( n w - 3H-) 

DATc O S - 2 J 5 - ^ \ - c r s - 2 u - H 
- J — O R I L L I N B M E T H O O . 

D R I L L E D BY 

LOOOEO BY r U L 

C H E C K E D B Y . & 5 
Po«* I 1 

RSA PORM « / « 4 R«». I *4 

S too 



BORING RECORD 

GEOLOG. 
UNIT 

- 2 ^ 

HP 

FRO* 

DEPTH 

(FEET) 
</--)/ 

GROUND SURFACE 

10 — 
D.O -

15 -

20 

kffc 
25 

30 

LITHOLOGIC DESCRIPTION 

CiAr^K^cr yeiwsH cur 

C s r J W taoJ^ t/. 
>ft- ^V5r?6 / > V 

&'*>as /r»jeTe ciAA-r 
J4<S"-Zs/f'C Of 

> 

.oS?LGS> , ; / 2 t - .v.'.v.-'v;/.// , 

(?'Sh% T-I-L) loose, mr" 

tSMKPLs / w o CcBBtes, cot*'*' 

t ' i - ' . ' r 

PxtwMs.; &K*>r(i. zy/.'i 

AT Itf 
3o<-;̂  * s 5 « . « L , 

1_0ST SfLTT SPOOfJ StotflbOZ 

WAeay 0VVIN6 IZ.S TO l</ 

Mar P*H • L^"u- ^ o a T 

Ltp HOLff. /»OVG lO Fh-

35 • 

Cue CONTINUOUS AUCER SAMPLER 

STANOARO PENETRATION TEST 

UNOISTURBEO SAUPLE 

WATER TABLE (2* HOURS) 

~ — - j ^ WATER TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

ROBERTS'/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

JOB NAME/NUMBER Jl&GP /7/03.7^ 

BORING NUMBER 

OATE DRILLED _ 

DRILLING METHOO 

DRILLED BY J Z ^ 7 ~ 

LOGGED 8Y 

CHECKED BY 

DRAWN BY: y °r J 



BORING RECORD 

GEOLOG. 
UNIT 

3~ 

<̂5 
0^-

DEPTH 

(FEET) 

2-T 

r-3 
10 

.15 

Jr.-* 

'2T?-f 

25 

30 

LITHOLOGIC DESCRIPTION 

STor" /OSO 

GROUND SURFACE; 

o W .'.,/{> f :j< ( r . < & 7/3 M i -
\ r - >..:•'<:_ Frem 2^4 

• •/. S l i T * C U V PKJUV f ? . £ y i i - r / ' ) 

?c& Sicr/ j" i CAt-'̂ 'C rx?-r.r--
st. r u i r , HKW- •!5^~; rJ£ 

Sine F"fC St** "fo ZO*\rr\ 

HIT H * P & C Z * & ° N S A ^ W " * / / 

\ / m t > ^ / / 3 . V / ^ i -

5AV£> / O ? 6 Cb^ytfB S M / o , 

7 & c a / i t l i c I * - S O U " ! 

Poo* ! . ) - GCAfGO^ t^fiOOR / 

7VTAL or 

/f.sfb SGL 

IOO S 35 -

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNEH3TUR8C0' SAMPLE 

WATER TABLE (2+ HOURS) 

S A 

n 

• 0 . 
o . „ 

- r J ^ ~ WATER TABLE (TIME OF BORINC) 

1 _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/Sa FT.) 

ROBERTS/SCHORNICK 
U ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(40?) 321-3895 

us 

77T 
380 

t 
563 

15 

--20 

/ 
0VV 

30 

JOB NAME/NUMBER ^ ^ Q A / / ? / 0 Z ? 

35 

BORING NUMBER 

DATE DRILLED _ 

DRILLING METHOD 

0RILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: Z 



BORING RECORD 

GEOLOG. 
UNIT 

SL 

ON 

A/o 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

GROUND SURFACE; ,KUUNU S U W M . t ; 

Loote AO pitisr ) 

1 ^ 
CiAfey' stir, •gtzt'4/ij(?.s,i'g syty 

-\/o%, n<U} Pi MB > <kf PX/ y 

(7-5 M. 6/H)}

 3 0 , 4 c<-< 
CAD cite t^?arrZ) ^ Pi^Z 

10 -

15 -

25 

30 

S>cr> ofciivtn,, (.isirr fiac->s^ Stew' 

'/•/fe' TV? 5'•>* t t-'a&t*cv 

Arouse- //v PA&?~ Lt<s>*r 

TOTAL Dê Ttf OF toss^e5 

Hate 16 Y i t 

35 -

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
=) p 
o < 
CO o 

Q fc 
LU CO 

1< 
3 CJ 

CL. 

L 

V •. 

|0U 
fit 

O 
O 
_ l 

U 

X 
Cu 
< 
Ci 
O 

u 3 

\ 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

ROBERTS/S,CHORNICK 
& ASSOCIATES, INC. ~ 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7*03) 321-3895 

US 

1 

2_ 

Hi 

1.0 

13.5 

IS.S 

10 

15 

tr 

fa 
20 

25 

30 

JOB NAME/NUMBER •9/Q-ZfO/ 

35 

BORING NUMBER ) 

OATE DRILLED _ 

DRILLING METHOD 

ORILLEO BY 

LOGGED BY 

SA 
2SL 

CHECKED BY ~7ZP'~J~S 
DRAWN BY: y 0 F / 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

3 

10 

25 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

Loose, No f>u$T. f«r ' ' 

cw&K str ; phis R*St> Oo e 6/2 

To PxrlkiSU b,l\>- rc ('••'•^^ 
' ' — I . ^ — „ 

^ 3o=fc T̂ cr I-": 

) 
•-. s iX 

'f>i7CIW-

dirty /MO J%S-S 

, ^ 
' k fl Pu,-r A^'?r ,j£ 

\ WO jfa'B S- fa 

S I L T \ j>°t, Gfi&vgL, - i . ^ 

OG«ve<: ^ " i <A>- «<>">>kvs 

jort iH tfteAsr £>/•»< 'Sjttir''^ 

'SJ7J'N:S }J»-C>3(5C*CI3-.-V7 

K')H-^ -£— y 1 

ever;- l i . "?; ^ - v v t K 
• -• ' •———j 

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

321-3895 

JOB NAME/NUMBER 

BORING NUMBER jS7f> -£2. ^•-/QOQ^S'Z.OO 

<r-2?-?t DATE DRILLED 

DRILLING METHOO A / S / J / S j ? 

DRILLED BY S/-/22 
LOGGED BY 

CHECKED BY ^ U ~ J S 

DRAWN BY: / o r / 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

0 _ 

10 - 7 * 1 
\/o. 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

Sro/*: 10 HO 

GROUND SURFACE 

JVtT 

LOOSE, our 

51 tr LIGHT 2*.swtj(.l-S'tf.G/Li)i 

y. SL PJ-S^C. , fX/>?tv'T<? Loose 

1% i rK 8/i) fir I.o j t ) 

V FJ/? fv>rs\<>- 'J*-y 

35 -

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDUTURBE0 SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

r *p f l 321-3895 

JOB NAME/NUMBER 

BORING NUMBER 

-

DATE DRILLED _ 

DRILLING METHOD 

DRILLED BY _5" y 

LOGGED BY 

'SA 

CHECKED BY ^ S ^ 7 " > S 
DRAWN BY: / or / 



BORING RECORD 

GEOLOG, 
UNIT 

Mr 

NO 

-11 

muse 

DEPTH 

(FEET) 

5 ~ 

0.? 

10 -

15 

20 -

73-f 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

S'/CT w&K *EP (Z.SYK 51%). 
' t>£Y' ' LOOSC 
) 

(ByfiSjT.) 25°££ur, fS% 

3\ ay cuV PINK (T-JYR. r/sj, 

2o% sikr 2cri CAUCUS betw? 

(Zk/\i'Vl li uWGS-ro/Jz 

^RiyCi YK $/>) PPVXZj 6°% 

•~l>y. C'tAK IS LIGHT FXoWfS 

?A Si'. i / i ) ^ 

Cuytr1 \IC-L. his CoXBLO? 

{syfty s.'son v r/s 

&BDCED SA7ttM7GQ) 

v ^mpiL _ ~ A 

P>TAL- DEFT* 23.0/4: 

\ ^ ^ " \ CUE CONTINUOUS AUCER SAMPLER 

I X I STANDARD PENETRATION TEST 

I - I UNDISTURBED SAMPLE 

~ZLZZ~ WATER TABLE (24 HOURS) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 

~ W A T E R TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/Sa FT.) 

AJQCAP/OA/ /ooo~t=r 

-Zoo-A/ 

ENVIRONMENTAL CONSULTANTS 
3700 W. ROBINSON 

NORMAL. OKLAHOMA 73072 

JOB NAME/NUMBER 

BORING NUMBER 

OATE DRILLED _ 

DRILLING METHOD 

DRILLED BY 

LOGGED BY t / J ^ 

CHECKED BY_ 

DRAWN BY: 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

15 " 

20 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

Cutyc^ si a 

1/ Sv. pA^T7o 

TZr.az a r 'e#ZAA*5i-

SANOSTWV? rV/.Vii'i 

(T. <' »-R7/2 ) /%«(?v.r' cy^sn--

.?AAAO-SrO/l/Cj cs £/C7-r 
tt o r s ^ ^ C ~ ^ - / i ) ji; 

tf- F/VU-^ &C-0ph->3 

SMaWTvr' C»U , ' * , ' I V ~> C A t t t S ^ 

HAWKS'- FrfiMJLC, P»y 

"ZZ.o ft-
7a If&P'fSil 

•><D 

CUE CONTINUOUS AUCER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURSCD SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

IT??? ?21-?«? 

JOB NAME/NUMBER <?/0Z?>O/ 

BORING NUMBER 

DATE DRILLED _ 

DRILLING METHOD 

DRILLED BY 

LOGGED BY C*SH ^ 
CHECKED BY 

DRAWN BY: 



BORING RECORD 

GEOLOG. 
UNIT 

1-7-7 

DEPTH 

(FEET) 

3-° 

5 -

£,4 

10 

15 

20 -

25 

30 

35 

LITHOLOGIC DESCRIPTION 

CROuNO SURFACE: 

f / L 7 - LIGHT .£WA' ( ~ S UJ> L i t f ) 

/vo *>t+ i - r y 

S/Cf (P/2A. L/f^L Aw 

f*Af£Ji? To F>A*XZ y^r^ 

IrJ p/Lr?rr S/t,7~ r-t^/JitsH 

6 o - i . « l £ ^ y T"£/H ; riLv/o 

3 CUE CONTINUOUS AUCER SAMPLER 

I X j STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

loo-A/ 
ROBERTS/SCHORNICK 

k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS V 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

T*0fl 371-3895 Z 

JOB NAME/NUMBER 

BORING NUMBER 

DATE DRILLED _ 

DRILLINC METuHOO 

DRILLED BY . ^ / S l S 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

AX* SSL? 

PACE 



BORING RECORD 
CEO LOG. 

UNIT 

11-3 

OEPTM 

(INCHES) 

1* 

€ -

1 « 

)0 • 

<?° , 

LITHOLOGIC DESCRIPTION 

\ , ^ L t ^ p i J n , C. 
i i ' - l j i » % > 

A . ~ i * . A 5—1 > ' " ^ u. 

t r 

111 >->-c. 

l ^ - - " cxe CCWTIMJOUS * m , JAUPLELSI 

• C X C 5TAH0A<>0 r t N E T P A r i O N TEST j S B K L̂ OISTUROCD 3AU»V.£ I -=- »«rc« TISL£ I2< <u«s i t 

L 

+ 

»ATEH Tiecf m i -e of ec»*rci 

L>so«jirorr TEST LOCATION 

r l x C r t O U C T t K . ( T O K J / T . * J 

ROBEXTS.SCHORS'ICX 
if A s s o c 1 .* n s . I N C . 

j oa NAME / NUM 8 EH : f f 5 ̂ Tf. <5 ) 

BORING NUMBER: foLl-6-7 ( " f r V - l j y ) 

OArE C«ILLCO _ 

C A I L L I N C WClHOO 

0 « I L L E O I T 

LOOCCO 3T _ 

CMECXCO ST 

* S A /OHM . i . j / e * ;EV. 1 



# 

GEOLOG 

UNIT 
OEPTH 

(INCHES) 

LITHOLOGIC DESCRIPTION 

6 , 4 , 7 . S f * . I * * , l . & > * 
LA > 

j i ^ t ^ t * - ) 1 . $ ^ % H . jo^Le-

j . - r i ' ' ^ u 

-rc- 2 4 

C K CCMTIHXXJ3 ACyCC. SA"«_£<II V*TER TAact (Tme of eoRKC i 

C X ^ L ! JTA«OAR0 ^ C T K l f i O N rC5I i ( _ LAOOrtJiroffT TEST LOCAfltX 

-f r f N C T H O U C T C * . (TOW / r r . ) 

flan/A) . logon 
ROBERTS-SCHORS'ICX 

A S S O C I A T E S . I N C . 

BORING NUMBER: QH-CS 

CAILUMC «£JHO0. 

0 « l t . L £ 0 IT . 

•.occeo 3r _ 
OtCxCO IT 

. PACC 

ASA /OHU 



GEOLOG, 

UNIT 

# 

OEPTH 

(INCHES) 

•1 _ 

LITHOLOGIC DESCRIPTION 

^ r - ^ C r ^ - y ^ 0 < _ \ . c > < . ^ r x i - V i , 

II.O 

8 

o 
r 

o 

6*A 

HWU SOIL CAS 

SURVEY PPM x _ 

2 < « « i o n i< i * h l 

S A M P L E 

4 
EE 
3 

)J6 

N5 

6? 

^7 X 

¥7 2 
3 5 

>i_5fc>, 

3 £ 
•5i» 

25 

VO 

5". I 

7 ^ 

g.fc. 

I0.5> 

111 

REMARKS 

L-̂ -— t x c t x r i x xxa luce* SAMPLER i 

C > - < C 5T»«a»<I0 rtNCTSiTiON TEST i 
I 

9 H B H (^OrSTUflaCO t 

"V"1T~ W i l t s « « . £ ( T I M C Of CORING 1 

l _ USOfUrOfTT TEST LOCATIO* 

-J. rtNCTKOuCTER . (TONS / FT. 1 I 

0 *L~L) , 6 3 g ^ 

JOB NAME / NUMBER: f l o ^ r f Q\ 

BORING NUMBER; 

OATE 

ROBERTS^CHORSICX 
fc A S S o c i A n s . I N C . 

CAI IUNC «CTK30 . 

OKILCEO' IT S . * * 3 

lOCCCO i r 

CMECXEO ex 

* S 4 /'OXX 



GEOLOG. 

UNIT 
OEPTH 

(INCHES) 

2 0 

LITHOLOGIC DESCRIPTION 

c L t - y ; ( o . O ^ > c | S o ^ A r 

. - W W , 

7.f T © , p - ~ > ^ < $ ' 

^ U M * l - o ^ 

-ro -> j n 

O 
in < 

U J (/i 

Z _1 

8 

o 
X 
Q. 

s 

2 A « « 10 

REMARKS 

^5 

5_ 
/J6 

HE 
7 

vft> 

o 
33 

161 

J2L 

3.b 
•</£> 

5-0 

7.5 

<7* 

| ' C X C C H T I M X X a AOGEA SAM<n.«.si " t S T i « < - C < T I M C O f B O R M I 

I JOB NAME / NUMBEH-- <z\l02*\.o\ 

BORING NUMBER: 

L " O i 3 T u « « C 0 ; •»«»> .£ r ? N C T » 0 u t T e n . I T O K J / r r . " ) 

O A t C C « H . L C 0 

ROBERT^SCHORS'ICX 
t A S S O C I A T E S . I N C . 

C K I L L I K C K C I h O O . 

0 * I L L £ 0 I T . 

LOCCCO 51 _ 

cxccxeo BT 



U U 4 4 1 

GEOLOG. 

UNIT 
OEPTH 

(IMCKt'S) 

5°-

,0 — 

LITHOLOGIC DESCRIPTION 

\0 

C - r - o : ^ < ^ L j - c - P' 

J 

^ 0 

8 5 
Q _ 
UJ cn 

= < 
z _i 

0 

CJ 
X 
(X 

2 
o 

KMU SO'L CAS 

SURVEY PPH X 

2 * « I 1 0 U 1 

S A M P L E 

Jfcii 

-IS-

1 

u 35? 

3S 
3 ^ 

W-P-

75 

77" 

1 ^ 2 

2155^ 

rr 3 2 X 

4i- 2Z£ 

A2L 

<5.< 

1.0 

-to 

REMARKS 

340 

3 ^ 

- ^ " ^ ewe c c w r i K X x a AUGCA S i u ^ i R i 

[ X C 3TANOAH0 PENETPATlOH TOT j 

U*OIJTU«SE0 SA«r\.C j 

* * T C A T4ai_£ (2-4 -Ou«si I 

WATER TABCE (TIKE Of eOR«Cl 

l _ oeoHArcyrr TEST LOCATION 

4. r f *CT«OM£T£R . <TO>« / T . 1 1 

ROBERTSiSCHORSlCX 
t A s s o c i . a t i . I N C . 

JOB NAME / NUMBER: tPflCff^'O) 

SORING NUMBER: |3W-7| 
DATE O H . I . E 0 

CHILLIKC K f ThOO . USA 
0 * I L L £ 0 IT . 

t.OGC£0 3T _ 

cx fcx to ST 

PACE 0 ' 



GEOLOG. 
UNIT 

OEr'TM 

( IWCNt 'S) 

LITHOLOGIC DESCRIPTION 
O >-
w < 

o 

o <± 

t < 
Z - I 
D U 

1) 

- e r f T V ? , > r e 1 ^ - V 

k . ^ 

" , 7 . 0 - 0 . 3 ' ; n . s ' - ' ^ ' 

KMU SOIL CAS 

2 < « * 1 0 U l < I t 

J 

C K CCwTIKXXO AOCCR S i u ^ L S I ~ - — - — WATES TABLE <TI"E Of BOR KG J 

j T i x c u d o r < s C T « t r i o « rr_5T 

» « r c n TABLE IZ« -OuXJI 

y A s s o c 1 A T 1 s. I N C . 

! _ OrSOrtxrOrTT TEST LOCATION 

•f rtf»rr/iOMCT£«. (io«3 / rr. 1 j 

5^<J £ , 7co O 

A J A / O X M • • j / e * -itv. 1 

JOB NAME / NUM8EH: 

BORING NUMBER: 6U-1P 

USA 
0«iLL£D tr . 

LOCCCO it__ 

CHEOcEO 8T 

6^ e> 



CEO LOG. 

UNIT 
OEPTH 

( l«CKb"S) 

< 

It? 

;S — 

LITHOLOGIC DESCRIPTION 

A f v , <-""- tT . . 

u .o ' 

- n •3 

^ . 0 

& -

o >-
<f» < 

o 

Q ^ 

2 - I 
13 O 

u 
r 
Q. 

5 
o 

Nwy son. SAS 

smwrr pp 

2 ' « « io4 

S A M P L E 

IDS 

I I 

<9 

74 

"TO 

0-^ lp< 

O.b 

l HO 

ll 
iS-
IT.O 

322 

REMARKS 

CXC CCHTIKXXO AUCE* 1 ~ - " WATEH T i « - E <TmE Of 60 f l«SI 
i 

5TANCU<IO I^NE TKATIOK TEST j { _ uAacrtATOflT TEST LOCATION 

t»<oiSTu«oCO ;A«'(.C ! -J. rf KET»OWCTEW . (TOKJ / r r . J I 

-«rc* TAa,_£ i2« -OV«JI j 30O £ , /OOO )J 

JOB NAME / NUMBER: cj)OtP1-0\ 

SORING NUMBER: i ^ j ^ . - y ^ 

DATE CAiLLtO 

CAILLINC K f T«J0 . A 

V A S S O C I A T E S . I N C . 
Lmvoncoencu Cur»ajan«i 

,0? r ' -

o m c L E D IT , 

LOCCED J T _ 

OECXfO ST 

PACE ~ 



I U 4 1 W 

GEOLOG, 

UNIT 

Jt>S 

OEPTH 

(IMCHCS) 

3 * 

10 —I 

(5> 

vE-

LJTHO LOGIC DESCRIPTION 

V o U , I ' ' 

p 

° w 

- < 
z -J 
3 <_l 

KL 

6 ^ 

8 

o 
I 
a. 

2 
o 

"KHU SOIL CAS 
S L W I Y PPH X 

1 * « « 10V 

S A M P L E 

Nl6 

1 

2 
21 

a. 

TJ 

0*> 

7.< 

2*. 

HI 

17. 
Wo 

L - ^ — c u e CTxnHjcxa AUGCK Si .u fM.s i 

C>-<C1 5TAMOAS0 PENCTfl ATION TEST j 

LriOiSTu«3C0 ! i « ' v E 1 

wTCT TABLE ( T I " E Of eOflKGl 

I _ LASCWAfOffT TEST LOCATION 

- j - PENCTROUCTEH . (TONS / r r . 1 ) 

ROBEZTS/SCHORS'lCX 
V A S S J O C I A T £ S . I N C . 

JOB NAME / NUMBER: <=fl0~z<i.o\ 

SORING NUMBER: 

OA r E C ' I L L C O 

CAILLIMC UC1HO0 

01 ILLE0 tT 

LOCCEO iT 

OECXEO ST 

. PACE Of -

ASA /OHM . i - J / t * UV. I 



GEOLOG; 
UNIT 

OEPTH 

(IHCHtS) 

LITHOLOGIC DESCRIPTION 

p T V 5 « ? U» 

l i l ^ . 1 ~ < - - v / 

rf \ ( A t f l ^ . W c i . ^ i ^ 7 .SVp^/a 

o 

Q ^ 
UJ CO 

3 <J 

tt-

4-

u 
x 
a. 

2 

HWU SO!L CAS 

suirvrr PPH x _ 
2 « < * 1 0 U l < l f l 

21 

-3-

US 

6> 

6 

_t-i 

! I 

£1 
2£ 

12£ 

[ S o 

1^0 

(Jo r ^ e a v c ^ -

JOB NAME / NUMBER: '^1^3^,0) 
C X COMTIMJCLO AUCCA SAMPLES I wiiEs Tiect (TIME of eonxci 

C X ! 3TANOAS0 P t N C T f l A H O N TTJT j [ _ LABCAATCrtY TEST LOCATION 

t r < O l S T U R S C 0 5 A " » L C + r t N C T « O M £ T E « . ( T O K J / r T . ) 

ROBtZR TS'SCHORS'ICX 
»• A S S O C I A T E S . I N C . 

BORING NUMBER: Q [ - { - " 7 5 * 

OArE CAILLEO 

O A I L L I H C U E I K 3 0 

O H I L L E O I T 

LOCCEO 3 T 

C X E O E O a t 

. PACE 

X S A / o « u . i ; t v . 1 



GEOLOG, 

UN 'T 
OEPTH 

(IHCKtS) 

4 

\D — 

A-

LITHOLOGIC DESCRIPTION 
O »-
to < 

Q -
t u CO 

77PT 

8 
_ i 

u 
r 
c 

2 
o 

f-WU SOIL CAS 

suuvrr PPH x 
i * < * ioft>+CN i i i 

I 

! 

S A M P L E 

9r 

o m 

C X CONt iM jCLO A I J C C A SAMPLES I 

STANOAdO r E N E T K A T l O N TEST j 

L K O i S T u « a £ 0 i » « » L C 
I 

-_-^r" V A I Q I TABLE (r iuc of ec««c) 

L . LASOrurorr TEST LOCATION 

- j - P E N C T H O U E T E B . (T0K3 / r r . 2 I 

ROBERTS-SCHORS'ICX 
* A S S O C I A T E S . I N C . 

L m v r a r o C T C A i C u m u i O t n a 

LL 

REMARKS 

J08 NAME / NUMBER: <=flO£rt.O) 

BORING NUMBER: ^3\^~ 

OA r E CAILLCO . r 4 - 7 T

? ) 

C A I L L I N C w t l H O O . 

O K I ) . L E O I T _ 

(.OCCCO J T 

OECXEO AT 

Of -

ASA r O H M . i ^ J / ( * ^ t V . I 



B O R I N G R E C O R D 

GEOLOG 

UNIT 

# 

OEPTH 

( F E E T ) 

L I T H O L O G I C DESCRIPTION 

\ \ o \ 

NR. 

5 I d OO - IZ.OQ 

SI047 7 j 

L ^1 CME CONTIMUQUS AUOE* SJUnTLER 

STANOARO fCNCTIUTION TEST 

UNOUTUIieeD lAMrVC 

WATER TABLE I H HOWS) 

m 

WATCH TABLE (Time Of 80*1*31 

L LABORATORY TEST LOCATION ".*. 

-f. r tHCfWMtTtM (TOMS/FT.*) 

ROBERTS/SCHORNICK 
f *Blg£jftT,ES. INC. 

«̂  RSA.FORM (0/«4 «•». 2 « t * i V 

JOB NAME / NUMBER Hcu^g T r * ^ \ Q2g 

BORING NUMBER "BW" ^ ^ ( n w - S l 

B A T E a i i i L L E o Q 4 ) - Q ~ f - ^ 

0*1 LLI HQ MCTHOO 

ORILLEO 9V ._" ?_HB 

L040CO ST 

CHCCKCO i T . 
Pog« | «f 

Locoficno. Viooo 
S> I HOC 



R I N G R E C O R D 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

L I T H O L O G I C DESCRIPTION 

bj- icv^~~, , | 0 > c j 5 ^ , A n y , 

3 I O C - . , l U . W o 

CM 1 

oj-j^^cii^KioW Not. 

1 
CME COtrrrNUOUS AIMER SAMPLER 

STANOARO PENETRATION TEST 

WATER TABLE tH HOURS I 

- _ - WATER TABLE (TIME Of BOR I NO) 

|_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/FT.*> 

ROBERTS y SCHORNICK 
AT.ESi INC. 

JOB NAME / NUMBER . ^ Q J ^ h d r ^ i c ^ 

BORING NUMBER ^ " 7 8 

DATE O R I L L E O . 

ORILLINB MCTHOO. 

ORILLEO IT 

LOOOCO BY 

CMCCKEO §Y 

HSA> 

sua 

P«9« I 

RSA FORM 

Ife 
10/14 * •» 2 44 

9> lOVf 



B O R I N G R E C O R D 

GEOLOG 

UNIT 
DEPTH 

( F E E T ) 

0 . 

"1. 

L I T H O L O G I C DESCRIPTION 

S - W i t • 13 . 0 0 

O ' L . £ , l ^ y . 

J 

tin 

N S .Wot 

4 
<0 (J 
Q ± 
Ui (ft 
Z _j 
3 U 

5 5 

O.i, 

HNU SOIL OAS 
O 
o 
_) 

I 
a. 
or 
o 

S A M P L E REMARKS 

OJO .LCL 

.25. 
T T 

S O I L . C77Q PP(i 

AIR O G PPM 

CMC co*fTmxxo *ueo) SAMPLER 

STANTSARO ft»*cnUTWN TEST 

UNOCSTURBCD SAMPLE 

WATER TABLE IW HOURS) 

WATER TABLE (TIME Of BOR I MO I 

L LABORATORY TEST LOCATION 

+ PCNCTROMETCR tTOHS/f T.*) 

ROBERTS/SCHORNICK 
a A ?jlff i l ftT,E3. INC. 

,<» •; ̂  V^?TOO W. ft**,*** 

JOB NAME / NUMBER r l c ^ o i V y ^ f a i g ; ^ 

BORING NUMBER 6>W-7cj 

DATE DRILLED 

ORILLINB METHOO. 

ORILLEO 1Y 

LOOOCO ST 

Q6, - o v - q i 

n j L 

CHECKEDSY_ Ai l . 
POQ* \ 

RSA FORM 10/14 n*i. 2 
" v l . v La^oho^ E loo 



TJ ~9 
1 1 = 5 1 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

<Le>5r 

10 

15 

20 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUNO SURFACE": 

£>AJf 

'HMD.;, FrWlUMOlJ** 
JAfitflsfOtfC: uPcS SHUT A 

M i n i o n /<.*Ai ^ i f C ' r ^ i r l i l ' l l 1 " ' 

~Qi\Clufi>r.i /<J»* iiO/r>fi'\ fit 

2 7 "To ft'c"-/ z " ^ y 

35 

OJf CONTINUOUS AUCLN SAWLEK 

STANDARD FtNENUTlCN TEST 

L>N«3TUflBC0 SAMPLE 

" WATER TABLE (:» HOURS) 

O 
F 

O < 
(/) O 

£> t: 
w tt 

r> <-> 

" ' A 
A3 $|L-7/7W 

o 
o 

J. 
0. 

o 

\ 

/ 9 0 

OvAi soil. CAS 

SURVEV PPM x 

2 * « t . '.0 U ]A IB 1» 

— W A T E R T^LE (TIME Of S0RWC) 

| LABORATORY TKT LOCATION 

- j - PENETROMETER (TONS/SO. n.) joORiNG NUMBER </'fy/'S O /^W ~5T4ft ^ ' 

ROBERTS/SCHORNICK 
u ASSOCIATES, INC. 
EMWROIMENTAJ. COMSWLTAHTS 

3700 W, ROBINS0W 
HO«A«A|N, QKYAWOUA 7W72 

, i . ' . : : , i ^ i L J j i i 

I j . IO 

^AMPLE 

W 

:3z 

o 

o 

5i iŜ ? 

0 

k»7 

6 

(5.6 

7̂  

\0 

I 

4-3 

111 

71.3 

ZL 

REMARKS 

6ACVCROUNO 

O'vti REA0|»& 

SOIL: „ _ PPH 

AIR; PP« 

2 

10 

15 

20 

30 

JOB NAMr/NUMOER ftfltfrf/jQ ft.J 
35 

OATt ORILLEO cA/y/aM/ 
ORILLEO BY -S"̂ cf 
Loccco ev P 
CHECKED 6Y_ 
DRAWN 6Y; 



GEOLOG. 
UNIT 

# 

DEPTH 

(FEET) 

<!!> 

CROUNO SURFACE: 

6<J 

• 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

b r i m ~ i< •> T 

tc VfijS'ft'Vf I/*** f 

<TV«T/< ^.iiV . j-

„ — ^ VA. ^ <dV i\cma-o wl» 

fifitJOt OT /<* fi W i CJAT 
2.5 ' / £ L 7 f a 2 ^ / 7 l £ 

*m • 

o u t * Ov, kfiAfO" u-WfH&i* 

C J 

CWC CONTINUOUS AUCLR SAMPLER 

J W D A R Q PfWTHAIlCN TEST 

UNDISTUROCo SAMPtC 

WAltA TAfiLS ( H HOURS) 

o 
=• r-
o < 

(/) o 

~? , 

3 O 

/5-

o 
o 
•J 
o 

on 
o 

~—J_— WATtX TADL£ (Tlu£ OP BORINC) 

| _ LABORATORY TtJT LOCATION 

- j - PENCTKOMCTER (TOUS/SQ. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 

"KNVIRONMFNTAI, CONSUL tANTS 
J7I }0 W, ROItl'.SfXI 

K lVw»:i ill,') i. 7.V1? V 

JOB NAME/NUMBEfi r f f{7 rk>N 

BORING NUMBER 

OATE DRlLlf.0 

DRILLINC METHOD Aj f^ V^A»' W f i C f ^ t 
C«ILL£t) BY 

L0C5CD BY MC' |' 

CHECKED BY. 
priAMj BY: 



GEOLOG. 
JN1T 

D£PTH 
FEEJl 

?5 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

70 
GROUND SURFACE; 

2* 

70 pee-i 
j j / L fief** 0fMW(> 
i4+<io reel 

15 

20 

25 

30 

5"/ 

4 AjStfW'N^N- ft*-

L S I 

35 

CUE CONTINUOUS AUCCR SAMPLER 

STANDARD PCNCTRATIO" TEST 

uHOuruKoco SAUCLE 

WAltt TA8U { i ' l HOURS) 

•z 
o 

- J F 

o < 

LJ LO 
- </> 
_ _J 
3 O 

£ 3 

o 
o 
_1 

o 
X a. < a. u 

3 
\ 5 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC, 
ByWRONvCNTAl. CONSULTANTS 

NOftUAN OKLAHOMA 7 > » * 

OVM SOIL CA? 

SURVEY PRu X 

^ j ^ " WATER TAAI E (TMC or BORINS) 

L_ LA90RATSRY TLST LOCATION 

-J- pcxETKouErLH (VONISAS, n 1,) 

54 

SAMPLE 

JOB NAMf'/NUMBEl* 

REMARKS 

BACKGROUND 

OVM REAiltKC' 

SOIL PP" 

Alft: , PPM 

ID 12. 

3± 

1± 

- 9 0 — 

"3.5 — 

15 

20 

25 

30 

' ' ' 35 

BORING NUMBER 

OATE ORILLEO 

OKILLINC METHOO 

ORILLEO 6Y 

LOGGED er 

CHECKED BY 

OR AWN 8Y; 



GEOLOG. 
UNIT 

DEPTH 

(rm) 

L S I 

5 — 

10 

15 

20 

25 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

(2 <'-WPu<7,p. Ti> 

l l r t ^ r 

facto4* w f 

io lie s/* 

30 ~— 
J-^A*1 <^ -^ *V /7e V ^ L : - S^A4» / 

35 -

CWe CONTINUOUS AUCLR SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATtR T A A U (34 HOURS) 

2 

_! O 
fr: 

O 

<. 
o il. O 
Ld (?) X 

'/) CL 
L_ < < ?. .-J CC 

O 

OVM SOU, 

SlJRVtY POM X -

t I « 1 K ' 1 ' 

5 3: 

S3 

WATER TABLE* (Tiu4 OF BORINC) 

LARORATSRY rtsr LOCATION 

• \ PENETROMETER (TOWS/^G. F T . ) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORUAN. OKI.AH0MA 7 W I 

OffllJiSl-.MM 

I 

SAMPLE 

•fit 

/a 

0 

0 

/3 

0 

/o 

... Ji. 

ir 

tl. 

2*\ 

T.5 

£3 

2± 

is 

REMARKS 

• ACKOOXWU 

CVM SOO'.Nfc 

S O L PPM 

Alfc *PN 

BORINC NUMBER 

10 

15 

20 

25 — 

30 

JOB NAME/NUMBER Mf)&rTflfafV 

£>/?oMt - i hmi DATE DRILLED _ 

D KILLING Mt'TMOD ' -C . ' J f > 4 f f \ ^ f?1 - U f / f / i / ' 

ORILLEO BY . C / / / 1 : 

tOCCt'O BY _ 

CHECKED BY_ 

0RAWN BY: PACT 

$07 

0' 

'•nniMianHii 1 



GEOLOG. 
UNIT 

DEPTH 

(FEET) 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 

^VA^ ttiH*-fr* ^7J^J''J 

v?t> *v V i •«'c 6 y > 

lf%,fee7- ' • „ 

CO 

7tf 4,5 

H " ^ ^ CUf CONTINUOUS AUCEA. SAMPLER 

[ . " X T l STAMOARD PENETRATION1 TEST 

1 I UNW3TUR0EO SAXPIE 

—ZZJT WATEA TA8LE (S< HOURS) 

ROBERTS/SCHORNICK 
" k ASSOCIATES, INC. 

CNVIAONUENTAL CONSULTANTS noo w. ROfliNSON 
WORM AN, OtflAHOUA 7307J 

.JMj.ils242S 

WATTS T/AflLE £T1M£ Of B0RIN0) 

[_ LA90RAT4RY TE.iT LOCATION 

4 - PENTTmOUETER (TONS/SO. rT.) 



GEOLOG. 
UNIT 

31 

DEPTH 

7 5 
* 

Cot* 

e>$oo 

CBOUMO SURFACE; t 

jf>fi%6-li-7. 'Oft 6/9 

15 

A -

20 

25 

30 

35 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

fiAfi* 6*€Y IO JOY* t>/{ 

\/<ftfHt fi < 

/t.7 #17 • r , -

fr/x. ±*T 0£sJ 01 8 l£>1£ S/\ <^> 

K xX*~ fi111. v 4 f ' f * <t»t< 

<-7 £jitJ 4V Sti-r fitted 

I*J r a t e r anc h'l 3"?J 

p*ficT<*<# <+S 

L ^ - ' l CUE CONTINUOUS AUCER 5AUPLSN 

f ! > < n STANOARO PCNtTRAttON TEST 

I I UNDISTURBED SAWPLC 

WATER TABLE <S* HOURS) 

—WAIT*, TABLE (T̂ E OF BGRINC) 

1 _ LAOORATSRY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
CNVIROHuENTAi. CONSULTANTS 

„ J700 W. ROfllNSQN 
NORMAN. OKLAMOWA 73072 

fort a?i-ai».i 

JOB NAMt/NUMOER (Vj^\ftf\*f'Ulfj 

BORING NUMBER &/M W~ Si 8 £ W 

OATE ORILLEO 

DRILLING 

DRILLED B 

LOOSED BY _ 

CMECXEO er_ 
DRAWN BY: 

~. dishv (Jnhi . 
METHOD 

PACT 

^<ET 



BORING RECORD 

GEOLOG. 

UNIT 

DEPTH 

(TEEJl 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 

15 

20 

-fO j/j.i peer 

J T A W c . U P * * * * * * 

sro [ 

25 

30 

35 
C v ^ " * * ! CMC CONTINUOUS AUCER SAA4PLEH 

I X - ! STANOARO PENETRATION TEST 

| """] UNDISTURBED 3MIPLC 

- WATER TABLE (:•* HOURS) 

~_~ WATER TA6IE C""f OF BORINC) 

|_ LABORATORY TfcST LOCATION 

-j- PENETROMETER (TONS/^0. fl.) 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
(NVftONMFNTAL CONSULTANTS 

V O " W. ROWNSW 
* . 1 j ANOUA 7 J 

• • ''u;-' 

J08 NAM ME/NUMBER 

BORINC NUMBER 

OATE OR'.ILEO 

DRILLING METHOO h l S . J ^ C 0 ! L ^ L / ^ 

ORILLEO 6Y 

LOCCC0 BY 

CMKCXfO BY_ 

2M 

PACE 



a 1 a 

41 

# 

BORING RECORD 

3EOLOG. 
JNIT 

DEPTH LITHOLOCIC DESCRIPTION 

VroiA' 

(cGC 

:CP0UN0 SURFACE: 

S^AW Vl*6> 

J\L<7^ SAB**"*'., 

SfihP. /oi/? tA l-fj 

10 

15 

iAC*n ifi-nN t>*'4& • C ' t f i t r i 

JO A? 

20 

6 

25 

J1O> foot,** 

Jo 3 ?# 

35 • 
CuC CONHHUOUS AUCW SAMPLER 

STAHOARB PENEIRATION TEST 

UNOISTUMCO SAPPIC 

WAYEA TABLE (H HOURS) 

WATER TABLE OIME of BORING) 

| _ LAtJORATORV TEST LOCATION 

- j - PENETROMETER (TONS/ISO. FT.) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 7307? 

?4bi) SSi ^ M _ . 

JOB HAMZ/HUm:R Aj?/?A7fto/V 

BORING NUMBER Si 

DATE DPlLLECi _ 

DRILLING METHOD ^ 

CRlLLEO BV -$/"/{* 

LOGCCO BY iVyt: ^; 
CHECKED BY , 

DRAWN BY; PACE or 

Hi 



a i 8 1*21 lb-' 90 wo a a 

GEOLOG. 
UNIT 

7/> 

DEPTH 

(FEET). 

CROUNO SURFACE: 

3$'-

15 

20 

BORING RECORD 

LITHOLOGIC DESCRIPTION o 
d F 
o < 
v l O 

**•> 

25 

JO 

35 
C~C"-*J CVL' OONIINUOl;:; AUCER SAJJ(>L£F( 

C X T ) STANDARD PO'ElKAIION TEST 

1. I UNOtSTURBCO SAMf'.E 

„ WATER TAOLC (74 HOURS) 

CS 

o 
o 
I 
Cl. 

< 
cc 
o 

"r 5 

OVW SOIL CA* 

SURVEY PPM X 

3 4^4 » 10 I I 14 ie. IR 

-_— WA1IR TABLE (HUE OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO- FT.) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 
EMMRONUCNTAL CONSULTANTS 

3700 W. ROBINJON 
N0RM»N. OKI ANOUA 7167! 

<*VIA?':.:'2L „_ 

SAMPLE 

z*. 

11 1% 
22e!> 

REMARKS 

BACKCROUNO 

OVW A&ACINC 

SOIL PPM 

AIR; PPM 

4o > 

10 

15 

20 

25 

30 

JOB NAME/NLJMBER 

35 

BORING NUMBER 

£>/Qfa~e>(tfh OATE ORILLEO 

DRILLINC; METHOO \ t i A * f f A t&fle 

OftlLLEO 6Y 

LOCCED BY _ 

O'rcKFD OY 

1 



I 1 U 1 i b •-' 6 c / a u 

GEOLOG, 
JNIT 

OEPTH 

> /vL— 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

CROUNO SLWACt: 

*4 

Dfil»WfTC 

I 

20 

0cW<^ 4 c fc^ \ *«Aj r< :c< 'Vv*J ,< I 

P^*b»o<.i,»sj(>r"<vl*e. ( CJ b U f t 

25 

30 

2 
O 

* F O < (/> o 
i t 

- f> < 
3 CJ 

35 
[ < t f ^- - " | CMC CONTINUOUS AUCER IAMPI.ER 

r j ^ - cC I l STANDARD PCNETKAT10N KST 

( I UNDISTURBED SAMPLE 

~ WAItR fAiJLf (5< HOURS) 

OVM SOIL 

SURVEY PPM X 

? _A 

\ 

•"-TVT" WATER TABLE (TIME Of BORINC) 

L LABORATORY TEST LOCATION 

- ) • PENETROMETER (TONS/SO. FT.) 

ROBER TS/SCH OJRNICK 
^ASSOCIATES, INC. , 
ENVIRONMENTAL CONSULTANTS 

3700 X. AOOlNSON 
NORMAN, OKLAHOMA 7J07J 

iM.xr.-Kii . , 

ic ii\±JL«_!JL 

r i 

SAMPLE REMARKS 

BACKCROUNO 

OVM RCAOiNC: 

P>M 

a. 
6c 

7 

M i 

H I 

L ^ 
so 

JOB NAME/NUMBER A ^ r ^ V c M 

BORING NUMSER ? * , 

14 

4NW 

Jr-5 

20 — 

25 

30 

35 — 

DATE DRILLED ** J . ^ K £ g ^ A TT»4 t t f ^_ l - i ^ L 

DHILUNC METHOO ,.jEL\_ij£ 

ORILLEO 6Y f ^ -

LOCKED BY • _„ „ 

CHf'CXEO BY__ 

Of l 'W R*cr I Of I 



BORING RECORD 

GEOLOG. 
L'NIT 

4 4 

55 — / g 

DEPTH 
fffCTl 

s o ; . 

.<6 

<4o • 

/W> *.•*>•*•)> <?««*.v *.r y« <A> 
'Ki, ' 1 PW. IV" , I ' ^ L - woo 

rtnomcAMixS ' Ov$e te' CO /•£ 
f t -::i,nfi(.ry /^i:'.r. t'0*/</t :•//••>• 

asm' /•'/'M.s.t/r /.v G,Z~Vt{(-

7 7 

So 

LITHOLOGIC DESCRIPTION 

CROU^Wirff-ACB 

" \-^J^r t . .S!:/i£^ .. 1 1 . .-_L. 
fj»(>•//>> ITV, Ltcii r G*?/> r(h> W 7/ / ) 

\ /. AV XL*N HAKO w i t f j 

>»><*o xwy, ait*r^ ///.«'-) 

f p t O r * " f / > / / > / ' C V / i >*••• 

f̂ .**>>''? ^ / f , M ' 

•?<fM<! /#x*rtt 

MtirifiA:" J*y AT 

\ _ , "~ - ' \ CME CONTINUOUS AUCER SAMPLSR 

" ^ < n STANOARO PENETRATION TEST 

r"-*" I UNMSTUR8C0 SAMPLE 

^^r•l" WAIT* TABLE ( i * HOURS) 

o < 
CO o 

C & 
z < 

3 d 

IK1//f:' 

O 
O 
_ i 

o 
X 
CL 
< 
cs 
c? 

;,7 ,'' 

7 ^ 

OVM SOIL GAS 
SURVEY PPM X 

1 4 

~ — ^ WATER TASLE (TIME V ecmwc) 

(___ UBORATOHY TEST LOCATION 

"|- PENDROMETER (TONS/SQ. n,) 

ROBERTS/SCHORNICK 

io j i v « _ i e M 

SAMPLE 

m 

^ W\ sc 

t i /•>* 

23. 

1.1 

u 
t rv 

A.. 

Ll. 

SLA. 

i l . 

I L 

A6-

6« 

2A 

7z, 

5? 

REMARKS 

BAcxeRouNo 

OVM R£AOINCi 

SOIL PPM 

AIR; PPM 

- 50 — 

/ ^ 5 

to 

i • -

-30 

JOB NAME/NUMBER 9//yZ$. 4/ 

35 — 

BORING NUMBER 

OATE DRILLED ^ 9 ) 
OHILLINC METHOO ^-Xfa '' A lit A CT7fiiir 
ORILLEO 8Y tJ^ ^ i P w 
LOOSED BY 



I D / ^ c. 3 U 
w ^ a a 

BORING RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

8s — 

0° 
CROUNO SURPASS: 

LITHOLOGIC DESCRIPTION 

l''y. V;, /'"''CAS' .W./tJ, 

PiV', can, — • ; 

rV<7 tfO0« QB&AiJUP 

6f-

p — 

| GO — 

| K 5 -

fa? -

Co tod' <5*i9flW(S 7^ WyiK 
(i.SYMS/b) fir Sfft 

DstlaHite] U&iT l&txJhii 'sH 8*bY 

SW&OHZ Misfty )iguovJ eawv 
(sWs/i) SOFT, /K/AALB, &«y 

0*y* 6/4, v. rmw, t**eet 

m Y , HXfiO ; N Q ObOK OBSSUve© 

fl?4D/K/re PlWISH GRAY,, 
(-1.5 Y B t h ) >vx/y ea— 

(s&y Mi), son; mm; 

fas M? tV# ANi>(?Wfr) 
* V- VIA/. OBAHT 

SIX* tv/ WMF*« ^ ^ ^ « > 
C«?*W C J (iV HAHO, A M I S . 

AW/n ire, <7<J//T GAAfOorH }' 
P**LN TO SL SMHM*, 

"•"v'**/"*Ai>ivj .»/tr'•«/'ifvi/f , 
i'Vu*(••»,,,<t-'ĵ yT / v . " . »**/(««•<•• 

SL. wttufaz, ti * V Jf * * ' 

171 • i 'vwtJracT-

I . ^ ' ' M CVE CONTINUOUS AUCER SAMPLER 

I I > « C I I STANDARD PCNETRATION 1£ST 

UNDISTURBED SAMPLE 

WATSK TAfiLC (24 HOURS) 

r 

2 
O 

< 
o 
E 

S uo 

i 2 
o 

Prtl.p/«l»'-« 

'"'V / U7£ 

I • I. )»'••'' 

)••< • < '• 
•i : r ,i 

r>OI</'<lnt 

O 

X 
CL 
< 
a: 
o 

/ / 

/ ' / 
/ 

J. 

OVM SOIL CAS 

SURVEY PPM X 

t * S I 10 j t \ t Ig 18 

WATER TAHL£ (TIME OP BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. CT.) 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

1 M 3700 W, ROBINSON 
N0»MAN. OKLAHOMA 73071 

, SAMPLE 

ho cc 

Cc 

17 

H 

It-

o 

Q 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

a. 

0C 

6'c 

<;;<L.. 

6'C 

(X 

Gc 

•I' 

) i _ 

19 v_ 

te i 

/c</ 

/t>C'> 

REMARKS 

SACKCAOUN0 

OVM REAOINC: 

SOIL; PPM 

AlRi . PPM 

JOB NAME/NUMBER 

BORING NUMBER 

Ho — 

1 5 _ 

OATS DRILLED 
DRILLING METHOO AM /fA*mt Vti 

ORILLEO BY ~7&Q 2%$C7Z • 

LOGGED BY _ 

CHECKED 6Y_ 

DRAWN BY; 
- I f f 



GEOLOG. 
JNIT 

OEPTH 

(fEETl 

Hi _ 

it,'. 

'Jiff' 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

CRCUXO SURf ACE: 

to/ SCAftWWMj HBtofittrE M*I.<M*;'< 

/*r*l?BS©«>e£>, Sltr*7Q»&, s t 

^ . f l U ^ < r « r « / i f * T 

v o w / HMt f B«Oi/."7 

jo re. 5 A) ^ rottay' csmin/rvo, 

CMf CONTINUOUS AUCW JAVPLtA 

STANOARO PENETRATION TEST 

UND13TUR8E0 SAMPLE 

WATIft TA1LC (2* HOURS) 

o 

•z 
o 
f= 
< 

3 O 

n.1 

o 

cc 
o 

T 

•L.J. 

i 

i 

i ; f 

../. 

".tra: 
r-r: T 

I- :..* 

i T .r 

J : 

9VM SOIL CAS 

suRvev PPM x 
2 4 9 a lQ ,» 14 ie i» 

- - ^ ~ r WATER TABLE (TIME; of BORINC) 

|__ uooRATOifr resr LOCATION 

+ PfNETSOM£TEN (TCNS/sq. PT.) 

JOS NAME/NUMBER ' /V /AV , 

BORINC NUMBER " 3 ' ^ ' # 3 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC 

<3o 

AMPLE 

a* 

2'J 

3» 

0 ^ 

0 

0 

0 

0 

0 

o 

0 

GC 

fi*1 

i i 1 

fic. 
a i 

0 

0 

,.'0 

3,3 C,c 

u.lc Gc 

Cc 

GC 

/••eft 

hi. 

IS'o 

REMARKS 

BACVCR0VN5 

OVM RtACtNt 

SOIL! PPM 

AIR: PPM 

OATE ORILLEO 

ll 

yd 

ISO 

• & 

CRN' 

ORILLINO METHOD ' / ' 1 ',A <>'• 

LOCCED BY : 

CHECKCO 8Y I 

DRAWN BY: _p A 0 E _ ^ 0 F 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

ISO' 

' 

/40 

tatty zmhWtpy- ^ ' 

/ | 5 -

LITHOLOGIC DESCRIPTION 
•2 
o 

o < 
LU n 

s< 
3 o 

O 
I 
0. 
< 
O 

y<gs 

(fork 6/i), i/. SAWOK smefiBw 

APPffA«X/vter ISUGVLAQ) 

/tot* yn^K/A'C SMIL 

HARP, SAT, <>««i StMMr 

;>1««KATC-LV C Oiftff <7»*-', { » a 

C*?>^ /ftyt 

KZ*—"l ewe CONTWUOLJS AUCIR SAMPLER 

STANDA«O PENETRATION TEST 

UNDISTURBED SAMPLE 

WATtt TABLE ( M HOURS) 

OVM SOIL CAS 

SURVtY PPM X _ 

7 

18,11 T< 18 IB 

' ' — ^ WATcR TABLE (TlMC OF RORINC) 

(__ LASORAroftY TEST LOCATION 

PENLTKOMETER (TCNS/SO. n.) 

ROBERTS/SCHORNICK 
ic ASSOCIATES. INC. 

"ENVIRONMENTAL CONSULTANTS 
^ 3700 W. ROf INSON 

NORMAN. OKLAHOMA 7J07S 

(,.j.-p,MPL£ 

V 

h, 

'li 

H1-

0 

0 

Q 

\!\ 

GC 

1'^ 

|/.:>y_ 

r± 
ft* 

I.o 

0 

Q 

(J 

0 

0 

0 

o 

Ce. 

Cf: 

GO 

GC 
KB-

iti. 
its 

REMARKS 

SACKCROUNO 

OVM READING: 

SOIL: PPM 

AIR: PPVI 

-—7^50 — 

JOB NAME/NUMBER 

IS5 — 

} 6o — 

BORING NUMBER 

DATE DRILLED t*r- ~Z. ̂  ' 
DRILLINC METHOD f ' •' 

DRILLED BY fi>0>t<S? 

LOCCED BY <j>'/frf 

CHECKED 8Y_ 

DRAWN BY; PACE 7 f 7 



I .3 • O I I O G ' J U 

BORING RECORD 

GEOLOG. 
JNIT 

DEPTH 

3° 
GROUND SURFACE: 

35 

4° -

^ 5 

io — 

ft — 

6>-

LITHOLOGIC DESCRIPTION 

V.r />//<•: 

5 5 
co o 

U CO 
CA 
< 
o 

A»0 '/\>/A\U.-J UK>-' '' 

£»r, .sn.T>-

lee i f . noiSTj v/'l7r* 

•6 
L^-—I eve continuous AUGER SAMPLE* 

0 * C J STANOARO PENETRATION T I S T 

UNW3TUP0CO SAMPLC 

WATT* TABLE (!4 HOURS) 

SANTJSTI*! 

O 
I 
0 . 
< 
a: 
CO 

OAl SOIL CAS 

SURVEY PPM X 

2 < S i lO H 1 * te u . 

>>0 

WATER TABLE (TlMt OF BORINC) 

[_ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO, PT.) 

ROBERTS/SCHORNICK 
i t ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 

SAMPLE 

'.OC: 

/ 

<A. 

c 

7 

a 

i 
lo 

II 

n. 

/v 

/.<; 

/ / 
....... 

2.(3 

0 

0 

Oc. 

fit 

(V. 

6 c 

fic 

!6c. 

ac. 

c. 

GL 

Gc 

7 ' / , 

n 

ft. a 

K.« 

Wo 

Cn Q 

REMARKS 

BACKGROUND 

OVM P.tLA£IN& 

SOIL PPM 

AIRJ PPM 

3 5 

fitOC - XB<W 
JOB NAME/NUMBER '?U),'J ' j , O ) 

BORING NUMBER ' & ¥ 

OATE ORILLEO .J.„J1.::>JL 

1* 
G 

Cc 
.SA 

55 — 

^ 0 

65 — 

DRILLING METHOO 7 ' /4 / / / A y < ^ ' < 

DRILLED 8Y '/?ort*~!'> '/iV^'O V. 
LOGGED BY OVMJ 

CHECKED BY "?? J~ \" 
DRAWN 8Y: PACE ? n Of 

" i i " • 31 f 1 L " •_ • I I . • . •. »' ' . " ~n—rar uwww«»wiiaa'Tiifii.a« 



wu 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

CROUNO SURFACE: 

to ' 

fo 

LITHOLOGIC DESCRIPTION 

i"AVj.-i»t5-i/<. ('7. *;r*> tJ~y)o) 

r. . . . . . . , \ ' _ . . . . . r IJ.•> OoKiC/i) toots. //Mtu 

l - f - ^ l CW CONTINUOUS AUCER SAMPLER 

i : X n STANDARD PENETRATION TEST 

I I UN0WTURBE0 SAMPLE 

WATER TABUC (3* HOURS) 

o < 
LO O 

S 
| 3 
Z . J 

'»'>/ 

<xtKn:-

|X>|pT*r" 

8 
o 
X 

% 

4̂ 
7 z J 

9 

v p 
Ll* 

SURVEY 

- T ^ ~ WATER TABLE (TIME OF BODING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/30. PT.) 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC. 

SOIL CAS 
PPM X 

10 11 H IB 1» 

SAMPLE 

A 7 

h 

o Cc 

Sc 

Oc 

i f 

0 

Q 

0 

c 

Gc 

Gc 

6C 

£8. 

JtXQ 

79>0_ 

IS. rj 

"at* 

Gc 

GC 

Gc 

GC 

Gel 

l|Gc 

Gc 

REMARKS 

BACK CROUNO 

OVM AltCINft 

SORj _ PPM 

AIR: PPM 

JOB NAME/NUMBER ?/Q39.0J 

BORING NUMBER 'B^f 

OATt DRILLED £ ^ ) 
OftlLUNC METHOO T ' ^ / d " A t i * / fAm/It/ .X? 
ORILLED BY "KgVLnn. H i t O . ? . 
LOCCED BY 

CHECKED BY feT5 
DRAWN BY: PACE 3 Of 



t i l • ID I t b / b <s / d u W U f l d 

BORING RECORD "CD" 
GEOLOG. 
UNIT 

(OQ 

10 i 

fa -

DEPTH 

IESEJ1 

CROUNO SURFACE: 

/10 ~ 

/15 — 

lib. 

}20 — 

\25 ~ 

130 

435 

LITHOLOGIC DESCRIPTION 

(IO vft <h ) /»ieeo y/A/, so/**-' 

/xHfi B R ( | w * l ( l * ^ 7.i)y/!){«<> 

DUSKY fWu-lfU c*n.vJ(scvyz/ 
PAV Iff 

Jit*))' /X\ilmm:i L/<;/(/r" 

' / / , / " ' ' / : ' >'OAfl»J ftaMt*xy if ' 

M K W X U , , pm*»; C/A>-,, M o ' 

twtVy v 'x '-itrV * 

l ^ ^ l CMC CONTINUOUS AUCER SAMPLER 

L ^ X I I STANDARD PENETRATION TEST 

UNDIlTUReCO SAMPLE 

~". WATER TABLE (J4 HOURS) 

35 
CO o 

o !±= 
U CO 
c co 
zr < 
2. _ l 
3 O 

7~" 

7 7] 
1/ z' 

/W»/»irt' 

7.p 

r~7 

~1 
/ -2 

p(t.(t»lT<-

O 
X 

5! 
a; 
o 

2 u 2 

r 

ic7 
z:.:_2i 

12. -

OVM SOIL CAS 

SURVEY PPM X 

10 l l H IB I S 

— W A T E R TABLE (HUE OP BORINC) 

[_ LABORATORY TEST LOCATION 

«|» HCNEIROMETER (TONS/JO, r r . ) 

ROBERTS/SCHORNICK 
k ASSOCIATE'S, INC. 

SAMPLE 

•o 

i i 

</c 

51 

g 

o 

(3 
Q 0>c 

0 

0 

0 

if 

0 

Q 

O 

0 

0 

0 

Q 

(oz 

Gc 

Gc 

Cc 

Cc 

c 

Gc 

GC 

Cc 

Gc 

Cc-
Gc 

IsB. 

Ho 

i'l. 

l/A 

//8_ 

m 

/sr 

REMARKS 

BACKQR0UN0 

OVM REAOING; 

SOU PPM 

AIR; PHM 

JOB NAME/NUMBER a/ 

BORING NUMBER 

"lao — 

/V>5 

;io ~ 

/13 

/ 20 — 

/25 

/20 

•h i — 

DATS DRILLED 

OHILLINC METHOD 7 " AK //AM/V/> 

DRILLED 8Y J^O^UKS /tt?oSt 

LOCOED BY CZ/I/H 

CHECKED BY''", y f l 
DRAWN BY; PACE_ cr 

Ig- 1 :" • " \ " . \ : — • !r™F '.' "' • — . V ' 1 1 • • " ' <!—- - • - • • 3:«Jf.sii:nJll.«LiLi,:i • • L i • ' I > ' 



o 

GEOLOG. 
NIT 

o 

DEPTH 

fFEET) 

to 

\ 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

per, * K >'u> 

~tol«*nti,fir- A»M< Mn*<'WiiU\i,> 

CtoYXS/x) sotv; & f*>cr'Ctvnt*vr 

'"" sKiSoV ""— — 
G>t«rt|ITt? UChT /?<CJu/A/l5W 0 * W ' 

hL*», tint 

7X>loii>)ti / /IABO'**, GA'twitt 

or (*>/MW ;v "r/H,-0r*r,v Mb,?*? 
/vwv'//fi A/o a«o«s 

'WffM'/f.j tMm"rt'~ L;***ji>y' 

' f r •»+.t':«/ro f / , l-r. ;V/J 
Pi*ir; t t :>•.-('/. r>'y I, 
/ ' / - V . . /}W/* / n , 
" / ^ :" /"', •'•t.vv'ri. .»//••.»•,*• 
>< r :\m<wt.>. » f\,t*K*t!>-
/ f s*.tttfii^r- DHf ,-'A/>~. 

t i l . , ' 

i3<n 
CMC CONTINUOUS AUCER SAMPLER 

STANDARD PENE1HAT10N TtJT 

UNDISTURBED SAMPLC 

WATER TADLE ( K HOURS) 

3 

CO 

< 

7~7] 

Mortar-

WWW* Z1Z 

. *'t.P.T%»jy 

tun *&•<'> 

s 

a: o 

7 

7 * 

; , -4 

. . . . . . . 

/ 

/ , j 

77, A 

OVM SOIL OAS ''. 

SURVEY PPM X .._ 

2 4 g B 10 i t \A \% ia 

WATER TABLE (TIME OP BORINC) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

_ ROBERTS/SCHORNICK 

>7 

Co 

SAMPLE 

si 

it 

0 

0 

0 

0 

0 

0 
0 

o 

o 

Gc 

is o 

n 
o 
0 

Gc 

GC 

Gt 

Gc 

GC 

&c 

Gc 

Gc 

Gc 

GC 

GC 

isft 

»50 

.As. 

REMARKS 

BACKCROUND 

OVM REAOINC) 

SOIL' PPM 

AIR; PPM 

JOB NAME/NUMBER ^ o ? ^ ( 7 / 

BORING NUMBER 

133-

0 

t f 

'if-

/to ^ • 
* 5 -

OATE DRILLED 

DRILLINO METHOO f A)/t A/k/*M&? 

wua> BY &&*£S^gge£ 
LOOSED BY g / W P 

_._ _ __ _ " . . . W B 



o 

BORING RECORD 
GEOLOG. 

JIT 

IHU 

!7s — 

fro — 

DEPTH 
(FEEJ) 

/«5 — 

IP* 

|2»0 ~ 

B35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

£ * ; , ' / • ' , '>'•*•<•.• *V ' i - ( ,•,. 

W h o ' l l ( / K ? I ) - ' SM/ .V ' / ' .S >'A' *J/J.> 

//Sir, 

/.*'?.//,(A r-L:/>'/?> If*. C/'Ait/e ^' 

to/ /~A/,< tiCAfrf'ffS <'''" </<• 
/*/ .'X./),"/ rr 86 

\ ^ * * * ~ \ CUE CONTINUOUS AUCER SAMPLER 

F S ^ T l STANOAHO PENETRATION TL8T 

I , ,1 UNDISTURBED SAMPLC 

— T Z Z ~ WATER TABU (2+ HOURS) 

9 < 
CO <J 

< 

A-/. . 

IxAlimirt^ 

4/<" 

00/ami* 

8 
o 
X 
a. 
< 

s 
"ZT-. 

/ "zr 

/ 

> * -; 

-7* 

7 % 

£7\ 

ft? 
.7 

OVM SOIL OAS 

SURVEY PPM X -

f M ? '.B n u " 

WATER TABLE (TIME OP BORING) 

L_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

TMTifiRTS/SCHORNtCK 

n 

SAM°LE 

ll If 

77, 

78 

7? 

8o 

9' 

Sz 

Bi 

$1 

Gc 

0 

o 

if 

0 

0 

0 

0 

0 Gc 

(7Gc 

Qc 

Gc 

Gc 

6C 

Gc 

Go 

<?c 

(3c 

/ i i 

ac 

Gc 

Gc 

W-

;Bt> 

no 

Hoe 

l£2l 

REMARKS 

BACKGROUND 

OVM RCAOiNC 

SWU PPM 

AIR; PPM 

770-

/?3 — 

/05 — 

/?5 — 

2O0 — 

moc-jr/ZG/* 
JOB NAME/NUMBER 9/0<3(?,Q/ 

BORING NUMBER' / i f / / " B ? 

DATE DRILLED 
OMUJNG METJTOD 5s? ^ /*/<^ //^/o/nett 
0RILL50 BY g f e ^ e f f y 

BY 



GEOLOG. 
NIT 

mm; 

DEPTH 

(FEET) 

SROUND SURFACE: 

7/" 
« 1 

2* i ' 

S © — 

BOR/NG RECORD 

LITHOLOGIC DESCRIPTION 

imsnwv: A J /«s<7i>er 

/amy **<» *r, 

G>*Wj <'&r't J>0tP/* >-t><y 

O < 
10 o 

e7s 
to 

d 

Stutter' 

8 

2 
0_ 
< 
o 

E I 

vi¥7# J2Mj& 

OVM SOIL OAS 

SURVEY PPU X , 

_2 4. < I 10 H 14 \ t 16 

CUf CONTINUOUS AvetA SAMPLER 

STANOARO PENETRATION UST 

I , 1 UNWSTURBEO SAMPLE 

" " WATER TABLE ' I * NOURS) 

~ ^ / r WATER TABLE (TIME OP BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONSAQ- PT.) 

ROBERTS/SCHORNICK 

SAMPLE 

35 

eft)'. 

0 

- fog. 
Gc 

6C 

* / < P 

REMARKS 

BACKCPOUNO 

O'-M REAOINfi 

SOU: .— PPM 

AIR; PPM 

VO 

2/. 

se-

•&3S 
m -

JOB NAME/NUMBER 

- 85 * 

BORING NUMBER / ^ V ^ - # ^ 

ORILLINC METHOO ? ' '' A)K MirtttiEt 
DATS ORILLEO 

ORILLEO 9Y~^>>-ya? "2yyp<7r. 



BORING REuurtu 

MLOG. 
MIT 

OEPTH 

lESELL 

CROUNO SURfAGE. 

10 

15 

20 

UTHOLOCIC DESCRIPTION 
Z 

o < 
0 € 
u to 

1 < 
3 O 

~77, 

• • V * 0 , 0 * 1 * 

j/i/caa^ cepi&jTj zu<s>fr 8A*&& 

' Z .5 Y l / z l TO ue,*T 
J*OWAV»SH GOAT" c \ . 5 ^ 2 ) 

s imr tows h u p S/*A/BsrtMas 

N 1 

i«ARMm« 

* 

7/uv#uitS} OW' 'no. 

1 , ^ - ^ 1 O i l CONTINUOUS AIMER SAMPLER 

C ^ - ^ l STANOARO PENETRATION TEST 

I ." J l UNWSTURMO SAMPLE 

" _ T L ' WATER TABLE (2* HOURS) 

turf 

s 

2 

SAMPLE 

WATER TABLE (TIME CP BORINC) 

L LABORATORY TEST LCCATTON 

-f- PENETROMETER (TONS/SQ. PT.) 

XOBERTS/SCHOmiCK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSTANTS 

J70S W. ROBINSON 
NORMAN. OKLAHOMA 7307J 

SC, 

0 Sc 

0 

REMARKS 

»*£X«6UN6 

OV* KEAttMfe 

SOIL PPM 

AlRl » . . ,r PPM 

GC 

Gc 

Gc, 

fic 

II 0 

11,4 

Ma 

GC 

0 X 

tf GC 

214. 

It" 

&4 

10 

13 — 

20 

25 — 

30 

JOS NAME/NUMBER a/ 
35 

BORING^ NUMBER ^5>/' QSy 3®C> 

OATE DRILLED , 

DRILLINC METHOO ' " T d f f i S L ^ 
ORILLEO 8Y J S ^ O y ^ ^ ^ 

LOOOED 9Y C % ' / / t 
CHECKED 8Y J g ? ; 7 ~ 5 r , 
DRAWN BY; 2 



.OLOG, 
JIT 

DEPTH 

(FEET) 

JQ 
GROUND SURFACE; 

^5 

.'J^A«!>V>.V«: : vlr c / . / i - T / t o f A 

syi c,v KOO. m**, w, 

' /u f f r i tL Y ' t 

to, A 5"' W <3A/ 

iKnf*/&pi~ of -jo id <sh 

40 

45 ~H 

jfo-

* 5 ~ 

•tSs 

o 
BORING RECORD 

LITHOLOGIC DESCRIPTION 

,T«>uV p f t * i f f *"/' 
SY 70 fA- 0* ^ *^ f3, 
/OV*-V' W0KCi*» WITH: ^ ' ' ' f ' 

5 5 

c u f COHIINI'OIJS AUCER SAMPLER 

f ^ > - < ) STANDARD PENETRATION TEST 

I " ] UNOfJTURflEO S*Mf>LE 

—£Z=r ' WATER TAULE ( J * HOURS) 

z 
o 
p 

0 < 
01 O 

1 < 
3 O 

0/3 i<A 

< J 

X 
a. 
<: 
« 
o 

T 

OVM SOIL CAS 

SURVEY PPM X 

\ 

V 

Y 

. .v 

v 

rx'. 
r 

1-

—— • WATER TABLE (TIME of BORINC) 

|_ . LABORATORY TEST VOCATION 

- j - PENETROMETER (TONi'/SQ. PT.) 

ROBERTS/SCHORNICK 
te ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

J70a W. ROBINSON 
NORMAN,. OKLAHOMA M071 

T 

SAMPLE 

IA 

7 ( 

? 1 

?4 

Gc 

REMARKS 

i l l 

rTv 

is 
56 

Gc 

Al 

Sc 

6<C 

17) 

.St. 

h.9 

SACKCROUNO 

0~M REAUll.C 

SOIL CRu 

AIR. '•"^ 

JOU NAME/NUMBER 

BORjNG NUMBER j f l %Jj 

I 

• ?n — 

-40 — 

fifyPltU.) 

i?f f?cvt 

^ /»/P< 

5 r^ /̂« 

45 

^ 1 •— 

^ 5 — 

DATE DRILLED 

GRILLING METHOD 

ORILLEO 8Y faojflm 

LOGGED SY -$J 

CHECKED BY 
DRAW 8Y: 

Ai/g-..hAs*tote - f ^ ' 

PACE 



EOLOG, 
NIT 

75= 

OEPTH 
(FEETl 

CROUNO SURFACE: 

14 

?i -

O 
BORING RECORO 

LITHOLOGIC DESCRIPTION 

i#V,M\hJ»S! <••/('-'/'/ title toi'Tl 

A<otf. HQfur,nf tf\fl("i*t»n it 

y h . w , y,-i>'T 6 A <**/GT 

A> / ̂  /H i -(ic (AM p f /p/jef i" 'W 

Ok 61 Hr" 

C ^ " ' * 1 CUE CONTINUOUS AUCLrt SAMHLEN 

STANDARD PENL\RAT10N TT.SY 

" J UNOIJTURBSO SAMPLE 

— WATER TASlf (2+ NOUR*) 

il 
V) O 
u to 

=> ( J 

fint f 

Aico 

8 
o 
X a. < 
uc 

• \ 
f 

\ 

T 

E 
0 \ . 
, s \ 
A 
\ 
\ s 

\ 
A 

\ 

••<• 
\ 

• \ 
\ 

\ A 
\-

\ 

x; 
\ " 

x: 
v. r 

OMU SOIL CAS 

SURVEY PPM X 

1 « S s 10 i l n \ t ' « 

SAMPLE 

*A1*R T A B L S OWE OF BORINO) 

L . LABORATORY Tf.sr LOCATION 

4 - PENETROMETER (TONS/M. FT) 

JOB NAME/NWtffi L^SJ^'lijo^ 

ROBERTS/SCHORNICK 
Jc ASSOCIATES. INC. 

ENVIRONMENTAL CONSULTANTS 
3700 W. ROBINSON 

NORMAN. OKLAHOMA 7J07J 

iigtliiiVâ as 

o f 

V6 

?V 

/ I t ) 

4\ 

*3 

ii 

6C 

Gr 

a 

in 

4<) 3S 

2 3 Of 

Of 

REMARKS 

BACKGROUND 

OvN REAOI.'I'i 

SOIL; , PPU 

AlRj WH 

•J_t-_ 

f > 

K.. 

31 

n 

?«7 ^ r -

-^U>«L — 

BORING NUMBER £ \ l • _C 

DATE DRILLED " • ' / / { l ^ U "-/ ^ j 
DRILLINO 
DRILLED BY 
LOOSED 6Y _ 
CHECKED 8Y 
ORAWM BY; 

METHOD ffllJ&Mh /WAS C()fp 
. JjOl^LCS. 

u/i^E 
P*CC CP 



-Ld 20:61 IS/fO/iO 
BORING RECORD 

;OLOG. 

r tv 

MA* /</}/ 

S'aLS AJ / t f 

DEPTH 

££££21 

/is — 

125 

/30 

LITHOLOGIC DESCRIPTION 

7 A A 
CROUNO SURf ACE: 

CHf M~/'f Pol oM/Vf": fO'/A 

frt/KTu/n AY /CO.-f , . 
/OO. b, ^O.P^ Jot ^l.-t t 

ta/.Q IOl^ A" So'> rvVT, 

CAL<ire ft/on M>»w AWMCWP**' 

HO - 4 ^ ^ I 0 ! ' } t t { .... 
/ ' V HKI O'S. 6 AA /JA l ' i W \ l 

#/?> 

?Xu} i o " s / i WOK c« 

120 \f)l •/' '•' / / O ' t * l, (*<-n£ 

d i fit) S>0{ ,lf*/Tie S ^ n i ) i - f i t f t 

- r / ? x Ci/WWlW*i f n / J f A f l <»\m 

^ A / ^ . if* Of/ uv I * / "i f4lrJl»l? 

M f » " | ; l 5 f « 7 

4>n**i "W *n/"OC-/cf/c • i/r.^, J/UM 
viS'/fv HfijtO)*.^ £h t. f(>Y-<* 

i<*fl 133 f if f-i 0 tJ,< tut ipvfrj 

0MM rt>"»« . HQ KOMI'S' 

Z 3 5 vt>rJ/ f 

STANOAMD PCN47RAI10N 1£ST 

UNDI3TUR0W SAUPL£ 

— ~ WATER TABLE (5* MOUKS) 

•JL 

-J % o < 
LO O 

2 . J 
2 O 

fjtn o 

Ci 

o 
_ l 

o 
X 
CL 

< 
o 

V 

\ 

f 
3: 

s 

OVM SOIL CAS 

SURVEY f?H X .. 

1 > « ; 10 n U 1* 

WAItR TAI3U (TIME CF BORINC) 

[_ LAOOPATCRY Twr LOCATION 

+ PENETROMETER (YONS/SO. PT.) 

ROBERTS/SCHORNICK 

L 
& ASSOCIATES, INC. 

WSUL ~ 
HNSCH 
MA 

ENVIRONMENTAL CONSULTANTS 
1 7 0 3 W. ROBINSON 

NORMAN "g^K^AHOMA 7J071 

SAMPLE 

o 

?6S 

( 7 ( 

REMARKS 

BAOfCROUMO 

OW tfF>i}\NC 

SOIL: PRU 

AIR,' _ _ _ P»u 

10 5 

(•> 
f- f >VIV-T 

C ( ^ c 

/ 10 

15 

/ 20 

y 25 

P4 'A 

fTLMt/£»> 

/-30 — 

^B_NAM£^UMBER _ l v } f t f t fVH<7l^ 

BORING NUMBER ' C? S 

DATE QRILLEC5 

GRILLING 

DRILLED 6Y 

LOCCED 8Y _ 

CHECKED BY^ 

ORAWN SYI 

METHOD 4 j t f ^ J - T ^ V h j J £ £ . L < ' ^ 

, JSJ'MXL 

PACE Of 

I HO' 



BORING RECORD 

:OLOG. 
LT 

•58* 

OEPTH 

IEESII 
LITHOLOGIC DESCRIPTION 

IS* .WOUND SURFACE; 

50, ? j * 

^utton IKON 9*ja# f7ft*///J6 

ti/l.i"/ (if cW Hf\A4,/0tft 
A!/^ /jLTrt/wfj- or JOU. y> 
6*A1 w& « 

/7o 

, i / a ^ / K VCA?V 

(S) • l t ' - L 't**-*' 

C_=__3 

a 
WAIOI TA0L* <J+ HOURS) 

CMC CONTINUOUS AUCFR SAMPLER 

STANDARD PtNEIRATlON TEST 

0NOT3TURBCS SAMPLC 

_7" WATER TABLE (TIME Of OORINC) 

|__ LA8ORAT0RT TEST LOCATION 

+ PENETROMETER (TONS/50. FT.) 

ROBERTS/SCHORNICK 
ASSOCIATES. INC, 

ENVIRONMENTAL CONSULTANTS 

NORMAN. OKLAHOMA 73071 

JOB NAMt'/NUMOER /' M't^yH-o^ 
BORING J ^ M B E R ^ ^ J J ' 

OATE DRILLED _ J _ / 2 / _ l . . _ _ i _ . _ _ . _ _ 
omuwo METHOO _ Al £_ ^ ^ f r ^ / ? 
DRILLED 8Y ffiw ;,(?•<; ] ^ 

LOGG60 OY LX/p^/ . _____________ 
CHECKED 8Y_ ^ 
DRAWN SY: f A C C o f 



OLOG. 
itT 

DEPTH 

Mm. 

lie 

111 — 

CROUNO SURfACE: 

] f o -

/<?„ 

^ 5 — 

aao -

7 ^ 

BORING RECORD 

LITHOLOGIC DESCRIPTION 

(?(>* V < '̂''!W A***'-*.. 

'y,SHA ~Ji>1 P'M*A"4y [MAW, 

teuocsw/i opo? A-/ I1l*tr, 

L____ 

cut CONTINUOUS AUCFX SAMPLER 

STA NO AHO PENETRATION TT.Sf 

UNWSTUAPEB SAMPLE 

WATEN TABLE (S« HOURS) 

_ 
o 

_ <?: 
0 < 
01 O 

E $ 
2: ! J 

1s 

\ 

Y 

t)tfLC> 

5 i l 

o 
o 
_J 

o 
X 
a. 
< 
cc 
o 

1 

4 

OVM SOIL CAS 

SURVEY PPM X 

1! i « 1 10 l l ,14 _B t«_ 

—_ — WATER TAIII.E (TIME OF HOPING) 

L_ LABORATORY TEST LOCATION 

•4" Pt'NETSOMETift (TONS/M, PT.) 

ROBERTS/SCHORNICK 
-i_A3S0CIAT£S, INC._ 
ENV1R0NMFNTAL CONSULTANTS 

370O W. «OfilNS0N 
NORMAN. OKLAHOMA 73071 

ltg»,,m.-i_i 

*>1 

. z 
S 
"< 

*7 i ' i 

O 

ID 

^1 

< 1 _ 

SAMPLE 

i.5 

JfM 

<j7 

P 
ft 

K 

6̂ -

6.:' 

U 

Cc 

o 

•pi 

i 

6< 

J_9 

m 

REMARKS 

aA£XCROUNO 

OVM RtAtlNIi 

SOIL: _ . PPM 

AlRj ,. PP" 

BORING NUMBER 

DATE DRILLED __,__4_j5LL_-
DRILLIMC MET)IOO _/ l . lA A/V^ / l ^ 
ORILLEO BY Bo^C?'.* 
LOCCCD BY W(f 
CHECKED BY 
DRAWN BY: 

\ .5 

1̂ 5 — 

200 

- » 3 

w u a 

.SV* / c W 



10X01 

F.OLOG. 
'NIT 

DEPTH 

OT-ST). 

BORING 
___ SO : 6 

RECORD 
• G / P 0 / L 0 

LITHOLOGIC DESCRIPTION 

.CROUNO SURFACE: 

ccuui-, _>o#, i-+f,AD ir'*/?**') 

f J\ * *<w J**or*»*. 

_a— 

p 
< 

CO o 

O E 
u cn 

£ 15 
Z .J 

3 o 55 

T0 20% feci 

I ****** 

a°\ reel of 

CMC CONTINUOUS AUGER SAMPUiR 

[ _ > _ £ ) STANDAflO PENETRATION TEST 

1 j UNOISTURBtO SAMHLC 

" Z T " " WATER TAU_ (24 HOURS) 

OUW SO'L IAS 

SURVIY PPM X 

^0 I I 1* IC 18 

WA1CR TABLE (TIME OF OORINC) 

l _ LABORATORY TEST LOCATION 

• |- PENETROMETER, (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
Si ASSOCIATES, INC, 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROfllNSON 
NORMAN. OKLAHOMA 7107? 

lt_S, BL'JCM 

SAMPLE 

lot. 

7<£ 

REMARKS 

BACKGROUND 

CAl ftp AO IN <_ 

SOIL: P * u 

MRJ PI"* 

— 

7-1Oft 

|F —" 

_5 — 

-35-

JOR_NAME/NUM-£R Mfl\ fi.rf/ffp AJ 

BORING NUMBER MIL 
OATE ORILLEO . . . „ 

DRILLINC METHOD J \ l /W2T '~ fyWfy ' 
DRILLED BY ffiV'yt f 
LOCCED 6Y __._C_d_2_ 
CHECKED BY , , 

DRAWN BY; PACE Of 

W O d d 



APPENDIX H 

_____ #4 PRODUCED WATER ANAI_TI<_AL RESUIOS 



REC 0 l ••! i I I b o I -• o U . 

SEP 12 1991 

CONSERVATION DIV. W w s t n m 
I n t e r n a t i o n a l SA-TA..EF 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S 
07/09/91 

JOB NUMBER: 910906 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.O : 27-98-810 IB6P PIPELINE LEAK 
DATE SAMPLED ..: 05/28/91 
TIME SAMPLED : 16:25 
W0RK DESCRIPTION...; LINE 4 (WATER/CONDENSATE) 

LABORATORY 1.0...: 9109Q6-QOO1 
OATE RECE1V.D....! OS/30/91 
TIME RECEIVED....; 13;46 
REMARKS : 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TtST METHOO DATE TECHNIC 

B1carbon.t* (Unfitt.) 900 5 mg/L 403 (3) 06/03/91 KJZ 

Carbonate (Unfitt.) <1 1 mg/L 403 (3) 06/03/91 KJZ 

Chloride (Unfilt.) 12000 1 mg/L 325.3 (1) 05/31/91 PM 

Conductivity (Unfllt.) 32800 1 umhos/cm 325df 120.1 (1) 06/03/91 MW 

pH (Unfitt.) 7.43 0.01 pH Units 150.1 (1) 06/03/91 KJZ 

Solids, Total Dissolved (TDS) 23900 10 mg/L 160.1 (1) 06/O6/91 PJM 

Sulfate (Unfitt.) 1960 10 mg/L 375.3 (1) 06/21/91 MW 

Aluminum, Total (Al) 0,05 0.05 mg/L 200.7/6010 (1,2) 06/11/91 TU 

Antimony, Total (Sb) <0.1 0.1 * mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Arsanic, Totet (As) <0.1 0.1 mg/L 206.2 (1) 06/20/91 TLK 

Barium, Total (Ba) 0.05 0.01 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Beryllium, Total (Ba) <O.0OS 0.005 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Boron, Total (B) 2.13 0.05 mg/L 200.7/6010 (1,2) 06/11/91 Tl* 

Cadmium, Total (Cd) *0.005 0.005 mg/L 200,7/6010 (1,2) 06/11/91 m 
Calcium, Total (ca) 923 5 mg/L 200.7/6010 (1,2) 06/11/91 TL> 

Chromium, Total (Cr) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 TL* 

Cobalt, Total (Co) <0.03 0.03 mg/L 200.7/6010 (1,2) 06/11/91 TU 

Coppar, Total (Cu) 0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Iron, Total (Fe) 0.09 0.03 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Laad, Total (Pb) <0.05 0,05 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

Mercury, Total (Hg) <0.0003 0.0003 mg/L 245.1 (1) 06/20/91 UGL 

Magnesium, Total (Mg) 160 0.5 ms/L 200.7/6010 (1,2) 06/11/91 TLK 

Manganese, Total (Mn) 0.04 0.01 mg/L 200.7/6010 (1,2) 06/11/91 TLK 

BY; ̂ ) ftJ~ii) APPROVED 

1300 S, Potomac St., Suite 130 
Aurora, CO 8Q012 
(303) 751-1780 
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p •d U : S t I 6 / £ I / 6 0 1 
'CCj_r«L^ft|^_ri«>t9. _ob1N_SS INFORMATION" 

^ t M J I W M l ^ . W ^ - - l J H - a 

SEP 12 W 
W e s t e r n A t l a s , . T . n k l n i V 
Internat ional gii CQNSFRVAT l0N ° ' V . 

G O R E L A B O R A T O R I E S 

SANTA FE 

L A B O R A T O R Y T E S T S 
07/09/91 

R E S U L T S 

JOB NUMBER: 910906 CUSTOMER! MARATHON Oi l COMPANY ATTN: W. N1X0K 

CLIENT 1.0 i 27-98-810 IBGP PIPELINE LEAK 
DATE SAMPLED : 05/28/91 
TIME SAMPLED16:25 
WORK DESCRIPTION...: LINE 4 (WATER/CONDENSATE) 

LABORATORY I.D... 
DATE RECEIVED,... 
TIME RECEIVED.... 
REMARKS ••. 

910906-0001 
05/30/91 
13:46 

TEST DESCRIPTION FINAL RESULT OETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNIC) 

Molybdenum, Total (Mo) 

Nickel, Total (Ni) 

Potasaiuni, Total <K) 

Selanlum, Total (Se) 

Silver, Total <Ag> 

Sodium, Total (Na) 

Strontium, Total (Sr) 

Titanium, Totat (Ti) 

Vanadium, Total (V) 

Zinc, Total (2n> 

<0.05 

<0.04 

97 

<0.1 

<0,01 

7300 

21.5 

<0.05 

<0.05 

<0.01 

0.05 

0.04 

5 

0.1 

0.01 

50 

0.01 

0.05 

0.05 

0.01 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/l 

200.7/6010 (1,2) 

200.7/6010 (1,2) 

200.7/6010 (1,2) 

270.2 (1) 

200.7/6010 (1,2) 

200.7/6010 (1,2) 

200.7/6010 (1,2) 

200.7/6O10 (1,2) 

200.7/6010 (1,2) 

200.7/6010 (1,2) 

06/11/91 

06/11/91 

06/11/91 

06/20/91 

06/11/91 

06/11/91 

06/11/91 

06/11/91 

06/11/91 

06/11/91 

ADDIT 

UK 

TLK 

TLK 

WGL 

TLK 

TLK 

TIK 

TLK 

TLK 

TIK 

IPPROVED BY: lN,f„J|̂ __ 
1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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"CONFIDENTIAL BUSINESS INFORMATION" 

W e s t e r n A t l a s 
Internat ional 

A unon/OrosMr Company 

G O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910906 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

LABORATORY I.D...: 910906-0001 
DATE RECEIVED : 05/30/91 
TIME RECEIVED....: 13:46 
REMARKS : 

CLIENT I.D : 27-98-810 IBGP PIPELINE LEAK 
DATE SAMPLED : 05/28/91 
TIME SAMPLED : 16:25 
WORK DESCRIPTION...: LINE 4 (WATER/CONDENSATE) 

TEST DESCRIPTION FINAL RESULT DETECTON LIMITS UNITS OF MEASURE TEST METHOD DATE TECHNIC 

403 (3) 06/03/91 KJ2 

403 (3) 06/03/91 KJ; 

325.3 (1) 05/31/91 PJr 

120.1 (1) 06/03/91 Ml 

150.1 (1) 06/03/91 KJ: 

160.1 (1) 06/06/91 PJI 

375.3 (1) 06/21/91 Ml 

206.2 (1) 06/20/91 TLI 

200.7/6010 (1 ,2) 06/11/91 Tit 

245.1 (1) 06/20/91 UGI 

200.7/6010 (1,2) 06/11/91 TLt 

200.7/6010 (1,2) 06/11/91 TLI 

270.2 (1) 06/20/91 WG 

200.7/6010 (1,2) 06/11/91 TLI 

Bicarbonate (Unfilt.) 

Carbonate (Unfilt.) 

Chloride (Unfitt.) 

Conductivity (Unfilt.) 

pH (Unfilt.) 

Solids, Total Dissolved (TDS) 

Sulfate (Unfilt.) 

Arsenic, Total (As) 

Calcium, Total (Ca) 

Mercury, Total (Hg) 

Magnesium, Total (Mg) 

Potassium, Total (K) 

Selenium, Total (Se) 

Sodium, Total (Na) 

900 

<1 

12000 

32800 

7.43 

23900 

1960 

<0.1 

923 

<0.0003 

160 

97 

<0.1 

7300 

5 

1 

1 

1 

0.01 

10 

10 

0.1 

5 

0.0003 

0.5 

5 

0.1 

50 

mg/L 

mg/L 

mg/L 

umhos/cm _25dF 

pH Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

APPROVED 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses, opinions or interpretations contained tn this report are based upon observations and material supplied Dy tne c1 e , r tor wnose exclusive and confidential use this report nas been 
made The interpretations or opinions expressed represent the best ludgement ot Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied as to the productivity, proper operations, or profitableness however of any oil. gas coal or other mineral, property, well or sand in connection with which such report is used or 
relied upon for any reason whatsoever 
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W e s t e r n A t l a s 
Internat ional 

A Utton/Or«ss*r Company 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oil Company File No..: 910887 

CAT ION/AN ION BALANCE 

Client Sample I.D #1 
Remark/Project 27-98-810 IBGP Pipeline Leak 
Date/Time Sampled 05-28-91/1625 
Date/Time Received 05-30-91/1346 
Laboratory Sample I.D 910906-1 

PARAMETER 

PH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

Cation-Anion Balance (RPD) 

RESULT UNITS 

7.43 
32800 
737 
23900 

22890 

pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

923 
160 
7300 
97 

900 
ND(1) 
ND(1) 
12000 
1960 

meg/Liter 

46.06 
13.17 
317.55 
2.48 

379.26 

meg/Li ter 

14.75 
0.00 
0.00 

338.52 
40.81 

394.08 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

3.83 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

The analyses, opinions or interpretations contained in tnis report are based upon observations and material supplied by 'ne ci e^- *or whose exclusive and confidential use this report has been 
made The interpretations or opinions expressed represent the best judgement ot Core Laboratories Core Laboratories assu^-fs no responsibility and makes no warranty or representations, 
express or implied, as to the productivity, proper operations or profitableness however of any oil. gas. coal or other mineral cccerty, we" or sand m connection with which such report is used or 
relied upon tor any reason whatsoever 

TifelfTilSI L " l « . " , . I 



Results have not yet been received for the ICAP metal constituents. However, 

they w i l l be forwarded upon receipt. 
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APPENDIX I 

SUMMARY OF MDmTCRENG WELL ANALYTICAL PESOLTS 



SUMMARY OF MONITORING WELL ANALYTICAL RESULTS 

Soli 
Boring # 

Monitor 
Well # 

Date 
Sampled 

Chlorides 
(mg/L) 

TDS 
(mg/L) 

BH-14 MW-1 5/23/91 310 820 

BH-33 MW-10 5/23/91 60 1600 

BH-34 MW-11 5/22/91 * * 

BH-36 MW-13 5/22/91 * * 

BH-37 MW-14 5/22/91 * * 

BH-39 MW-16 5/22/91 ** ** 

BH-40 MW-17 

BH-41 MW-18 5/23/91 310 1580 

BH-42 MW-19 5/22/91 320 1540 

BH-44 MW-21 5/23/91 230 1220 

BH-49 MW-26 5/21/91 440 1650 

BH-55 MW-31 5/22/91 ** ** 

BH-57 MW-33 5/24/91 ** ** 

BH-59 MW-35 6/09/91 * * 

BH-60 MW-37 6/09/91 * * 

BH-61 MW-38 5/28/91 60 790 

BH-62 MW-39 5/28/91 9.6 — 

BH-64 MW-41 6/09/91 * * 

BH-66 MW-43 6/09/91 * * 

BH-67 MW-44 6/09/91 * * 

BH-68 MW-45 6/07/91 451 5440 

BH-69 MW-46 6/09/91 * * 

BH-70 MW-47 6/09/91 ** ** 

BH-72 MW-49 6/09/91 * * 

BH-73 MW-50 6/07/91 376 6070 

BH-74 MW-51 6/09/91 * * 

P i t 2 6/09/91 ** ** 

P i t 4 6/09/91 ** ** 

P i t 5 6/09/91 ** ** 

P i t 6 6/09/91 ** ** 

—No Data Available 

*No Sample Obtained due to Pump in Well 

**No Fluid Present 



SUMMARY OF MONITORING WELL ANALYTICAL RESULTS (CONT'D) 

Soil 
Boring # 

Pit 9 

Pit A9 

Pi t A10 

Pit 10 

Pit A l l 

P i t 16 

Pi t 16A 

Pi t 16B 

Pi t 17 

Pi t 19 

Pi t 21A 

Monitor 
Well # 

Date 
Sampled 

6/09/91 

5/22/91 

Chlorides 
(mg/L) 

6/09/91 ** 

5/23/91 3750 

190 

TDS 
(me/L) 

8780 

876 

5/23/91 8250 16000 

No Data Available 

*No Sample Obtained due to Pump i n Well 

**No Fluid Present 

. *-J lalti. I'l " l . L j !'!-> ,» !• ir * jr - 1. II'-V" V ". '"• TT" " : ~r~——; ' V -•! • ' 1 1 " n. n t — — ~ r — — r — — —-



APPENDIX J 

MCOTTTORING WELL LABORATORY ANALYTICAL RESULTS 



'CONFIDENTIAL BUSINESS INFORMATION' 

W e s t e r n A t l a s 
Internat ional 

A Linon'Dresser Company 

C O R E L A B O R A T O R I E S 

LABORATORY 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY 

CLIENT I.D : 27-98-810 I8GP PIPELINE LEAK 

DATE SAMPLED : 05/23/91 
TIME SAMPLED : 15:05 
WORK DESCRIPTION...: MW #1 

T E S T S 
06/21/91 

R E S U L T S 

ATTN: W. NIXON 

LABORATORY I . D . . . : 910876-0002 
DATE RECEIVED : 05/28/91 
TIME RECEIVED....: 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DlLUTION UNITS OF MEASURE TEST METHOD DATE TE 

Chloride ( U n f i l t . ) 

Solids, Total Dissolved (TDS) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

310 

820 

500 
ND 

1000 
ND 

1 

10 

*500 

500 
500 
500 
500 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.3 (1) 

160.1 (1) 

8020 (2) 

05/30/91 F 

05/29/91 

05/28/91 I-

APPROVED BY: 

1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:2 

The analyses, opinions or interpretations contained in this report are Cased upon observations and material supplied by the client for whose exclusive ana c c • aerial use this report has been made. The interpretations or opinons expressed 
represent the Oest |udgement ol Core Laboratories Core Laboratories assumes no responsibility and maxes no warranty or representations, express o< impned as to the productivity, proper operations, or profitableness however ol 
any oil. gas, coal or other mineral, property, well or sand m connection with which such report is used or relied upon for any reason whatsoever This report snail not be reproduced excepl m full without the approval of Core Laboratories 



W e s t e r n A t l a s 
Internat ional 

C O R E L A B O R A T O R I E S 

A Litton < Dresser Company 

L A B O R A T O R Y T E S T S R E S U L T S 
06/21/91 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.O : 27-98-810 MINERAL ASSAY LABORATORY I . D . . . : 910876-0003 
DATE SAMPLED : 05/23/91 DATE RECEIVED : 05/28/91 
TIME SAMPLED : 09:35 TIME RECEIVED : 13:56 
WORK DESCRIPTION...: MW #10 REMARKS : 

TEST DESCRIPTION FINAL RESULT LlMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Chloride ( U n f i l t . ) 

Solids, Total Dissolved (TDS) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

60 

1600 

5500 
7000 

ND 
4500 

mg/L 

10 mg/L 

*500 

500 ug/L 
500 ug/L 
500 ug/L 
500 ug/L 

325.3 (1) 

160.1 (1) 

8020 (2) 

05/30/91 P 

05/29/91 

05/28/91 M 

APPROVED BY: 

1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:3 

The analyses, opinions or interpretations conia mea m th>s report are based upon observations ana material supplied by the client for whose exclusive anc c c " le^ial use this report has been made. The interpretations or opinions expressed 
represent the oest judgement of Core Laporatones Core Laboratories assumes no responsibility and makes no warranty or representations exoress o- '~xned. as to the productivity, proper operations, or profitableness however of 
any oil gas. coal or other mineral property well or sana m connection with which sucr. report <s used or relied upon for any reason whatsoever Ins 'epor; shaU not be reproduced except m lull without the approval of Core Laboratories 



W e s t e r n A t l a s 
Internat ional 

A liHOn/Drwwf Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

CLIENT I.D : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/23/91 
TIME SAMPLED : 16:25 
WORK DESCRIPTION...: MW #18 

LABORATORY I . D . . . : 910876-0004 
DATE RECEIVED : 05/28/91 
TIME RECEIVED : 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

Chloride ( U n f i l t . ) 

Sol.ids, Total Dissolved (TDS) 

310 

1580 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 l 

05/29/91 

APPROVED BY 

1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:4 

The analyses oomions or interpretations contained m [his report are cased upon observations and material supplied Dy the ctient for whose exclusive and cor" -ential use this report has been made The interpretations or opinions expressed' 
represent the best judgement of Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, excress c ~pi'ed, as to the productivity, proper operations, or profitableness however ol 
any oil. gas. coal or other mineral, property well or sand m connection with which such report is used or relied upon for any reason whatsoever T^is reporr snail not be reproduced except in full without the approval of Core Laboratories 
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W e s t e r n A t l a s 
Internat ional 

A unon'Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/22/91 
TIME SAMPLED : 18:00 
WORK DESCRIPTION...: MW #19 

LABORATORY I . D . . . : 910876-0005 
DATE RECEIVED : 05/28/91 
TIME RECEIVED : 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Chloride ( U n f i l t . ) 

Sol ids, Total Dissolved (TDS) 

320 

1540 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 

05/29/91 

APPROVED BY 

1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:5 

The analyses, opinions or interpretations contamea m this report are Dased upon observations ana material supplied by the client for whose exclusive a^d ccr- jemial use this report has been made. The interpretations oropinions expressed 
represent the Dest judgement of Core Laboratories Core Laboratories assumes 10 responsibility and makes no warranty or representations, excess or .mpiied, as to the productivity, proper operations, or profitableness however of 
any oil gas. coal or other mineral property well or sand m connection with which such report is used or relied upon for any reason whatsoever This report shall not be reproduced except m tuil without the approval ot Core Laboratories 



'CONFIDENTIAL BUSINESS INFORMATION' 

W e s t e r n A t iaa 
I n t e r n a t i o n a l 

A Lifton/Drewer Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/23/91 
TIME SAMPLED : 16:00 
WORK DESCRIPTION...: MW #21 

LABORATORY I . D . . . : 910876-0006 
DATE RECEIVED : 05/28/91 
TIME RECEIVED : 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION 

1 mg/L 

10 mg/L 

*1 

1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

UNITS OF MEASURE TEST METHOD DATE TEi 

Chloride ( U n f i l t . ) 

Sol ids, Total Dissolved (TDS) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

230 

1220 

9 
9 
ND 
3 

325.3 (1) 

160.1 (1) 

8020 (2) 

05/30/91 P, 

05/29/91 I 

05/29/91 Ml 

APPROVED BY: 

1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:6 

The analyses, opinions or interpretations contained m this report are Dased upon observations and material supplied by theciient for whose exclusive ara coi"'^gntiai use this report has been made. The interpretations or opinions expressed 
represent the best ludgement ol Core LaPoraiones. Core Laboratories assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness however ol 
any oil gas. coal or other mineral, property, well or sand m connection with which such report is used or relied upon for any reason whatsoever Th,s report shall not be reproduced except >n full without the approval of Core Laboratories 



"CONFIDENTIAL BUSINESS INFORMATION' 

W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Linon/Oressor Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/21/91 
TIME SAMPLED : 15:00 
WORK DESCRIPTION...: MU #26 

LABORATORY I . D . . . : 910876-0007 
DATE RECEIVED : 05/28/91 
TIME RECEIVED : 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*OlLUTION UNITS OF MEASURE TEST METHOD DATE Tl 

Chloride ( U n f i l t . ) 

Sotids, Total Dissolved (TDS) 

440 

1650 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 I 

05/29/91 

APPROVED BY: 

1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:7 

Theanaiyses.opmionsof interpretations contained in this report are oased upon observations and material supplied bytheclient for whose exclusive and conT^ential use this report has been made. The interpretations or opinions expressed 
represent the best luagement of Core Laboratories Core Laboratories assumes no responsibility ana maxes no warranty or representations express or implied, as to the productivity, proper operations, or profitableness however of 
any oil. gas coal or otner mineral, property wen or sand in connection with which sucn report is used or relied upon for any reason whatsoever This report shall not be reproduced except in full without the approval of Core Laboratories 
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"CUNI - iU tNf iAL BUbiNtSS INFORMATION" 

Western Atlas 
Internat ional 

A unon/DrasMr Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910904 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.O : 27-98-810 IBGP PIPELINE LEAK 
DATE SAMPIPB • 05/28/01 

LABORATORY I.D...: 910904-0001 
DATE RECEIVED....: 05/30/91 

TIME SAMPLED : 14:45 TIMF PPTFIVFD • 13;45 
WORK DESCRIPTION...: MW #38 REMARKS.... : SEDIMENT IN VOA'S WORK DESCRIPTION...: MW #38 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Alkalinity, Total (Unfilt.) 738 5 mg/L CaC03 310.1 (1) 06/03/91 K 

Bicarbonate (Unfilt.) 900 5 mg/L 403 (3) 06/03/91 K 

Carbonate (Unfilt.) <1 1 mg/L 403 (3) 06/03/91 K 

Chloride (Unfilt.) 60 1 mg/L 325.3 (1) 05/31/91 P 

Conductivity (Unfilt.) 1270 1 umhos/cm 325dF 120.1 (1) 06/03/91 

Hardness, Total (Unfilt.) 622 1 mg/L(as CaC03) 314A (3) 06/20/91 -i 

Nitrogen, Nitrate (Unfilt.) <0.1 0.1 mg/L (as N) 353.2 (1) 06/21/91 

pH (Unfilt.) 7.60 0.01 pH Units 150.1 (1) 06/03/91 K 

Solids, Total Dissolved (TDS) 790 10 mg/L 160.1 (1) 06/06/91 F 

Sulfate (Unfilt.) <10 10 mg/L 375.3 (1) 06/21/91 

Calcium, Total (Ca) 84.2 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

Iron, Total (Fe) 0.08 0.03 mg/L 200.7/6010 (1,2) 06/11/91 1 

Magnesium, Total (Mg) 100 0.5 mg/L 200.7/6010 (1,2) 06/11/91 1 

Manganese, Total (Mn) 0.15 0.01 mg/L 200.7/6010 (1,2) 06/11/91 T 

Potassium, Total (K) 5.4 0.01 mg/L 258.1 (1) 06/20/91 T 

Sodium, Total (Na) 68 1 mg/L 200.7/6010 (1,2) 06/11/91 T 

AROMATIC VOLATILE ORGANICS *250 8020 (2) 05/30/91 C 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

500 
ND 

250 
ND 

250 
250 
250 
250 

ug/L 
ug/L 
ug/L 
ug/L 

APPROVED BY: ̂ \ i L l / J l t ^ ^ 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 

The analyses, opinions or interpretations contained m this report are based upon observations and material supplied by the client (or whose exclusive and confidential use this report has been 
made. The interpretations or opinions expressed represent the best judgement ot Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied, as to the productivity, proper operations, or profitableness however of any oil. gas, coal or other mineral, property, well or sand in connection with which such report is used or 
relied upon for any reason whatsoever 
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"CONhiDtNr1AL BUSINESS INFORMATION" 

W e s t e r n A t l a s 
Internat ional 

A Litton'toMtr Company 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oil Company File No..: 910887 

CATI0N/AN10N BALANCE 

Client Sample I.D #1 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-28-91/1445 
Date/Time Received 05-30-91/1345 
Laboratory Sample I.D 910904-1 

PARAMETER RESULT UNITS 

pH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7.60 
1270 
738 
790 
768 

pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

84.2 
100 
68 
5.4 

meg/Liter 

4.20 
8.23 
2.96 
0.14 

15.53 

mg/L 
mg/L 
mg/L 
mg/L 

meg/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

900 
ND(1) 
ND(1) 
60 

ND(10) 

14.75 
0.00 
0.00 
1.69 
0.00 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Total Anions meq/Liter 16.44 

Cation-Anion Balance (RPD) 5.74 Percent 

ND - NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

Tne analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been 
made The interpretations or opinions expressed represent the best judgement of Core Laboratories Core Laboratones assumes no responsibility and makes no warranty or representations, 
express or implied, as to the productivity proper operations, or profitableness however of any oil. gas. coal or other mineral property, well or sand in connection with which such report is used of 
relied upon tor any reason whatsoever 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A utton/r>ws»»r Comparty 

C O R E L A B O R A T O R I E S 

LABORATORY T E S T S R E S U L T S 
06/21/91 

JOB NUMBER: 910904 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 IBGP PIPELINE LEAK LABORATORY I.D...: 910904-0002 
DATE SAMPLED : 05/28/91 DATE RECEIVED : 05/30/91 
TIME SAMPLED : 15:48 TIME RECEIVED : 13:45 
WORK DESCRIPTION...: MW #39 REMARKS : SEDIMENT IN VOA'S 

TEST DESCRIPTION FINAL RESULT LIMITS/*DlLUTI0N UNITS OF MEASURE TEST METHOD DATE TE 

Chloride (Unfilt.) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

9.6 

ND 
ND 
11 
38 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/31/91 

05/30/91 

APPROVED BY: 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:2 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the cieni for whose exclusive and conlidential use lhis report has been 
made. The interpretations or opinions expressed represent Ihe best judgement ot Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied, as lo Ihe productivity, proper operations, oi profitableness however of any oil. gas, coal or other mineral, property, well or sand in connection with which such report is used or 
relied upon for any reason whatsoever 
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Western Atlas 
Internat ional 

C O R E L A B O R A T O R I E S 

A Li t ton/Of* nar Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 911023 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 32-03-144 IBGP PIPELINE LEAK 
DATE SAMPLED : 06/07/91 
TIME SAMPLED : 09:02 
WORK DESCRIPTION...: MW #45 

LABORATORY I.D...: 911023-0002 
DATE RECEIVED....: 06/13/91 
TIME RECEIVED....: 16:06 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION 

1 mg/L 

10 mg/L 

*1 

1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

UNITS OF MEASURE TEST METHOO DATE Tl 

Chloride (Unfilt.) 

Solids, Total Dissolved (TDS) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

451 

5440 

ND 
ND 
ND 
ND 

325.2 (1) 

160.1 (1) 

8020 (2) 

06/17/91 

06/17/91 I 

06/20/91 I 

APPROVED BY: 

1300 S. Potomac St. 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:2 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use lhis report has been 
made The interpretations or opinions expressed represent the best judgement of Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied, as to the productivity, proper operations, or profitableness however ol any oil. gas. coal or other mineral properly, well or sand in connection with which such report is used or 
relied upon for any reason whatsoever 



CONFIDtNTIAL BUSINESS INFORMATION' 

Western Atlas 
Internat ional 

C O R E L A B O R A T O R I E S 

A unon/Dra twr Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOS NUMBER: 911023 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.O : 32-03-144 IBGP PIPELINE LEAK 
DATE SAMPLED : 06/07/91 
TIME SAMPLED : 10:20 
WORK DESCRIPTION...: MW #50 

LABORATORY I.D...: 911023-0001 
DATE RECEIVED : 06/13/91 
TIME RECEIVED : 16:06 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION 

1 mg/L 

10 mg/L 

*1 

1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

UNITS OF MEASURE TEST METHOD DATE Tt 

Chloride (Unfilt.) 

Solids, Total Dissolved (TDS) 

AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl 8enzene 
Xylenes 

376 

6070 

325.2 (1) 

160.1 (1) 

8020 (2) 

06/17/91 

06/17/91 » 

06/20/91 • 

APPROVED BY 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied Dy the client for whose exclusive and confidential use this report has been 
made The interpretations or opinions expressed represent the best judgement of Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied, as lo Ihe productivity proper operations, or profitableness however of any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or 
relied upon for any reason whatsoever 
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"UJNr- lUciMi iML b U M N c b b INFORMATION 1 ' 

W e s t e r n A t l a s 
Internat ional 

A Lition/Divsaer Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S 
06/21/91 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL ASSAY LABORATORY I.D...: 910876-0008 
DATE SAMPLED : 05/23/91 DATE RECEIVED : 05/28/91 
TIME SAMPLED : 17:50 TIME RECEIVED : 13:56 
WORK DESCRIPTION...: PIT WELL #10 

TEST DESCRIPTION FINAL RESULT LIMITS/*OILUTION UNITS OF MEASURE TEST METHOD OATE Tl 

Chloride ( U n f i l t . ) 

Sol ids, Total Dissolved (TDS) 

3750 

8780 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 F 

05/29/91 

fi-;| J f i 
APPROVED BY: 

1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:8 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for wnose exclusive ana cor' ^ential use this report has been made. The mterpretatxxis or opinons expressed 
represent the best ludgement of Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness however of 
any oil. gas. coal or other mineral property, weil or sand in connection with which such report is used or relied upon for any reason whatsoever This report shall not be reproduced except m full without the approval of Core Laboratories. 
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C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Litttn/Dfassar Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

CLIENT I.O : 27-98-810 MINERAL ASSAY LABORATORY I . D . . . : 910876-0009 
DATE SAMPLED : 05/22/91 DATE RECEIVED : 05/28/91 
TIME SAMPLED : 15:38 TIME RECEIVED....: 13:56 
WORK DESCRIPTION...: PIT WELL #16A REMARKS 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

Chloride ( U n f i l t . ) 

Sol ids, Total Dissolved (TDS) 

190 

876 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 F 

05/29/91 

APPROVED BY: 

1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:9 

The analyses, opmionsorinterpretationscontainea m this report are pased upon observations and material supplied bythechentforwhoseexclusive ana con' -ro^nai use this repon has been made. The interpretations or opmonsexpressed 
represent the best judgement ot Core LaDoratones Core Laboratories assumes no responsibility and makes no warranty or representations, excess or r^oiied. as to the productivity, proper operations, or profitableness however of 
any oil. gas. coal or other mineral, property, well or sana m connection with which such repon is used or relied upon for any reason whatsoever This report snail not be reproduced except m full without the approval of Core Laboratories 
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"CUNF I D t N T I A L BUSINESS INFORMATION' 

W e s t e r n A t l a s 
Internat ional 

A Uton/OnMsr Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOS NUMBER: 910876 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.O : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/23/91 
TIME SAMPLED : 17:30 
WORK DESCRIPTION...: PIT WELL #21A 

LABORATORY I . D . . . : 910876-0010 
DATE RECEIVED : 05/28/91 
TIME RECEIVED : 13:56 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Chloride ( U n f i l t . ) 

Solids, Total Dissolved (TDS) 

8250 

16000 

1 

10 

mg/L 

mg/L 

325.3 (1) 

160.1 (1) 

05/30/91 

05/29/91 

APPROVED BY: I 
1300 S. Potomac St . 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:10 

The analyses, opinions or interpretations contained in ffia report are based uponobsei^aiions ana material supplied by theclient for whoso exclusive a Genual use this report has been made. The interpretations or opinions expressed 

represent the best judgement ol Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations. e*cess cr ^pi ied. as to the productivity, proper operations, or profitableness however ot 
any oil. gas. coal or other mineral, properly, well or sand in connection with which such report is usea or relied upon for any reason whatsoever This report shall not be reproduced except in full without the approval of Core Laboratories. 
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APPENDIX K 

WATER WELL ANALYTICAL DATA 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
06/21/91 

JOB NUMBER: 910852 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

CLIENT I.O : 27 98 810 MINERAL ASSAY 
DATE SAMPLED : 05/20/91 
TIME SAMPLED : 17:45 
WORK DESCRIPTION...: 1 

LABORATORY I.D...: 910852-0001 
DATE RECEIVED : 05/22/91 
TIME RECEIVED : 16:30 
REMARKS : SAMPLE TIME DIFFERS FROM CC 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOO DATE TE 

Alkalinity, Total (Unfilt.) 238 5 mg/L CaC03 310.1 (1) 05/28/91 k 

Bicarbonate (Unfilt.) 290 5 mg/L 403 (3) 05/28/91 H 

Carbonate (UnfiIt.) <1 1 mg/L 403 (3) 05/28/91 K 

Chloride (Unfitt.) 13.2 0.5 mg/L 325.2 (1) 05/24/91 C 

Conductivity (Unfilt.) 1300 1 umhos/cm S25dF 120.1 (1) 05/24/91 

Hardness, Total (Unfilt.) 816 1 mg/L(as CaC03) 314A (3) 06/20/91 

Nitrogen, Nitrate (Unfilt.) 0.8 0.1 mg/L (as N) 353.2 (1) 06/11/91 [ 

pH (Unfilt.) 7.50 0.01 pH Units 150.1 (1) 05/28/91 I 

Solids, Total Dissolved (TDS) 1060 10 mg/L 160.1 (1) 05/28/91 f 

Sulfate (Unfilt.) 629 10 mg/L 375.2 (1) 06/12/91 t 

Calcium, Total (Ca) 213 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Iron, Total (Fe) <0.03 0.03 mg/L 200.7/6010 (1,2) 06/11/91 

Magnesium, Total (Mg) 69.1 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 

Potassium, Total (K) 1.65 0.01 mg/L 258.1 (1) 06/20/91 T 

Sodium, Total (Na) 16 1 mg/L 200.7/6010 (1,2) 06/11/91 T 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/23/91 r-

Benzene ND 1 ug/L 
Toluene ND 1 ug/L 
Ethyl Benzene ND 1 ug/L 
Xylenes ND 1 ug/L 

,ls t iu^-^ti-Lis-APPROVED BY 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 
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Western Atlas 
Internat ional 

A LirtorvDreSMf Company 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oil Company File No.. : 9108852 

CAT I ON/AN I ON BALANCE 

Client Sample I.D #1 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-20-91/1745 
Date/Time Received 05-22-91/1630 
Laboratory Sample I.D 910852-1 

L-YMfUS WATER. \^EL.i-

PARAMETER RESULT UNITS 

PH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7. 
1300 
238 
1060 
1083 

50 pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

213 
69.1 
16 
1.65 

283 
ND(1) 
ND(1) 
13.2 
629 

meg/Liter 

10.63 
5.69 
0.70 
0.04 

17.05 

meg/Li ter 

4.64 
0.00 
0.00 
0.37 
13.10 

18.11 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

® 

Cation-Anion Balance (RPD) 5.99 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

The analyses, opinions or interpretations contained m this report are based upon observations and material supplied Oy :he : 'or whose exclusive and confidential use this report nas been 
made Tne interpretations or opinions expressed represent the Dest |udgemem of Core Laboratories Core Laboratories assu ~' no responsibility and makes no warranty or representations, 
e <cess or implied as to the productivity proper operations or profitableness however of any oil gas. coai or other mineral prcce'ty. well or sand in connection with which such report is used or 

•j upon for any 'eason whatsoever 
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LUNr i u t i N I I r tL b U b l N t S S INFORMATION' 

W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Lition.'Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910852 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

LABORATORY I . D . . . : 910852-0004 
DATE RECEIVED : 05/22/91 
TIME RECEIVED : 16:30 
REMARKS : 

CLIENT I.D : 27 98 810 MINERAL ASSAY 
DATE SAMPLED : 05/20/91 
TIME SAMPLED : 14:42 
WORK DESCRIPTION...: 4 

WATE/t \A/ELL-
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOO DATE TEC 

A l k a l i n i t y , Total ( U n f i l t . ) 259 5 mg/L CaC03 310.1 (1) 05/28/91 Ki 

Bicarbonate ( U n f i l t . ) 316 5 mg/L 403 (3) 05/28/91 Ki 

Carbonate ( U n f i l t . ) <1 1 mg/L 403 (3) 05/28/91 K. 

Chloride ( U n f i l t . ) 11.4 0.5 mg/L 325.2 (1) 05/24/91 0/ 

Conductivity ( U n f i l t . ) 1220 1 umhos/cm 325dF 120.1 (1) 05/24/91 1 

Hardness, Total ( U n f i l t . ) 770 1 mg/L(as CaC03) 314A (3) 06/20/91 T 

Nitrogen, N i t ra te ( U n f i l t . ) 0.2 0.1 mg/L (as N) 353.2 (1) 06/11/91 D 

pH ( U n f i l t . ) 7.47 0.01 pH Units 150.1 (1) 05/28/91 < 

Solids, Total Dissolved (TDS) 951 10 mg/L 160.1 (1) 05/28/91 P. 

Sulfate ( U n f i l t . ) 535 10 mg/L 375.2 (1) 06/12/91 D 

Calcium, Total (Ca) 195 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

I ron, Total (Fe) 0.05 0.03 mg/L 200.7/6010 (1,2) 06/11/91 T 

Magnesium, Total (Mg) 68.7 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 T 

Potassium, Total (K) 1.59 0.01 mg/L 258.1 (1) 06/20/91 T 

Sodium, Total (Na) 14 1 mg/L 200.7/6010 (1,2) 06/11/91 T 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/23/91 M 

Benzene ND 1 ug/L 
Toluene ND 1 ug/L 
Ethyl Benzene ND 1 ug/L 
Xylenes ND 1 ug/L 

APPROVED BY: 

1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 

The analyses. oo.iionsor interpretations cora -ea n r. s report a'ecasea ocse'.^i ons an.j .Tatenai suppled by'.neci'ent for wnose exclusive a°a -.--'laiuse this report has been made The interpretations or opinions expressed 
represent Te oest i>agemen: ot Cere Laoora'c es Cee L a c r - i ^ cs ass-res ~c -esca^C'iit, and -a^es n o *a"ar,iy cr representations excess - rj'.ed. as to the productivity proper operations, or profitableness however of 
any oi. gas coa: or other m tne'ai cocertv : z: sa-a cry nee o- v. v.r.c'- 3 r e r : c r : .s -sea o< -ei.aa ^ccr *-<• a i v reason -vratsoever T- 5 repon snail not be reproouced except m full without the approval ot Core LaDorator'es 



'CONFIDENTIAL BUSINESS INFORMATION" 

W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Littor!' Dress** Company 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oit Company File No. 9108852 

CAT ION/AN I ON BALANCE 

Client Sample I.D #2 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-20-91/1442 
Date/Time Received 05-22-91/1630 
Laboratory Sample I.D 910852-4 

LYMA*/ WATER. WELL. 

PARAMETER RESULT UNITS 

PH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7.47 
1220 
259 
951 
984 

pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

195 
68.7 
14 
1.59 

meg/Liter 

9.73 
5.65 
0.61 
0.04 

16.03 

mg/L 
mg/L 
mg/L 
mg/L 

meg/Li ter 

Bicarbonate (HC03) 316 5.18 mg/L 
Carbonate (C03) ND(1) 0.00 mg/L 
Hydroxide (OH) ND(1) 0.00 mg/L 
Chloride (Cl) 11.4 0.32 mg/L 
Sulfate (S04) 535 11.14 mg/L 

Total Anions meq/Liter 16.64 

Cat ion-Anion Balance (RPD) 3.71 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

1300 South Potomac, St., Suite 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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Tne analyses opinions or interpretations contained in this report are Dased upon observations and material supplied Dy :ne c for whose exclusive and confidential use this repo'i has Deen 
made The interpretations or opinions expressed represent the best judgement of Core Laboratories. Core Laboratories assu~?s no responsibility ana makes no warranty or representations, 
express or -mpiied. as to tne productivity proper operations or profitableness however of any on. gas coal or other mineral prooerty. well or sand in connection with wn.cn such report is used or 
relied upon for any reason whatsoever 



LUNI- I D t N I ' I A L bUSINtESS INFORMATION" 

W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Lmon / Dresser Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910852 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

LABORATORY 1 .0 . . . : 910852-0009 
DATE RECEIVED : 05/22/91 
TIME RECEIVED : 16:30 
REMARKS : 

CLIENT I.D : 27 98 810 MINERAL ASSAY 
DATE SAMPLED : 05/20/91 
TIME SAMPLED : 18:50 
WORK DESCRIPTION...: 9 

L EE WAT£K WELL 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

A l k a l i n i t y , Total ( U n f i l t . ) 239 5 mg/L CaC03 310.1 (1) 05/28/91 K 

Bicarbonate ( U n f i l t . ) 292 5 mg/L 403 (3) 05/28/91 K 

Carbonate ( U n f i l t . ) <1 1 mg/L 403 (3) 05/28/91 K 

Chloride ( U n f i l t . ) 7.9 0.5 mg/L 325.2 (1) 05/24/91 D 

Conductivity ( U n f i l t . ) 655 1 umhos/cm S25dF 120.1 (1) 05/24/91 

Hardness, Total ( U n f i l t . ) 348 1 mg/L(as CaC03) 314A (3) 06/20/91 T 

Nitrogen, N i t ra te ( U n f i l t . ) 4.8 0.1 mg/L (as N) 353.2 (1) 06/11/91 D 

pH ( U n f i l t . ) 7.71 0.01 pH Units 150.1 (1) 05/28/91 K 

Solids, Total Dissolved (TDS) 403 10 mg/L 160.1 (1) 05/28/91 P 

Sulfate ( U n f i l t . ) 115 10 mg/L 375.2 (1) 06/12/91 D 

Calcium, Total (Ca) 85.7 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

Iron, Total (Fe) <0.03 0.03 mg/L 200.7/6010 (1,2) 06/11/91 T 

Magnesium, Total (Mg) 32.6 0.1 mg/L 200.7/6010 (1,2) 06/11/91 T 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 T 

Potassium, Total (K) 1.51 0.01 mg/L 258.1 (1) 06/20/91 T 

Sodium, Total (Na) 11 1 mg/L 200.7/6010 (1,2) 06/11/91 T 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/23/91 f 

Benzene ND 1 ug/L 
Toluene ND 1 ug/L 
Ethyl Benzene ND 1 ug/L 
Xylenes ND 1 ug/L 

APPROVED BY: 

1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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T-eara..ses cc.n.cr.sc "•.'erpretat'ons ccvameo s repon a'e naseo-ccr! ccservacons ana r^atenai suppi'ea ovtnec e": 'or *nosee*cius . 
•eorese^: :-e nes: ^gement c' Core '_aocratones Cz-re Laocratones a s s i e s "c 'esoons-o'i'ty ano Taxes no warranty or -eoresentations = 
anv C'' ^as cca> •:' z\-e< •^•re^a s'ooer'v ^e-i cr s a n r.c n-ec.or A.T. /.r .cn s^cn -eoo". s Li?ea o r r e h ed ^oon for any reason Ar.atsoever T 

: s-c c . : ai '.se 'his 'econ "as oeen made The meroretanons or opinions expressea 
cessc- • L ba as tc :he productivity proper opcat-ons or orcfitacieness nowever of 

• s -eoor: s"a>: "o ' ae -ecrooucea e<ceo: .n fu>i ^sinout tne approval ot Core Laoo'ator.es 



W e s t e r n A t l a s 
Internat ional 

A Onon' Dresser Company 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon 011 Company File No.. : 9108852 

CATI0N/ANI0N BALANCE 

Client Sample 1.0 #3 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-20-91/1850 
Date/Time Received 05-22-91/1630 
Laboratory Sample 1.D 910852-9 

PARAMETER 

pH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

Cation-Anion Balance (RPD) 

RESULT UNITS 

7. 
655 
239 
403 
400 

71 pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

meg/Liter 

85.7 
32.6 
11 
1.51 

28 
68 
48 
04 

mg/L 
mg/L 
mg/L 
mg/L 

292 
ND(1) 
ND(1) 

7.9 
115 

7.48 

meg/L i ter 

4.79 
0.00 
0.00 
0.22 
2.39 

7.40 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0.98 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: 

1300 South Potomac, St., Suite 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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Tne analyses, opinions or interpretations contained m tnis report are based upon observations and material supplied by me c 'or whose exclusive and confidential use this report has been 
made Tne interpretadpns or opinions expressed represent the best judgement of Core Laboratories Core Laboratones assu-'-1 no responsibility and makes no warranty or representations 
express or implied, as to the productivity proper operations, or profitableness however of any oil. gas coal or other mineral prc:-;-'ty, well or sand m connection wth whicn such report is used or 
relied upon for any reason whatsoever 



W e s t e r n A t l a s 
Internat ional 

A unor.' Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910887 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

LABORATORY I.D...: 910887-0007 
OATE RECEIVED....: 05/29/91 
TIME RECEIVED : 15:22 
REMARKS : 

CLIENT I.D : 27-98-810 MINERAL ASSAY 
DATE SAMPLED : 05/27/91 
TIME SAMPLED : 11:10 
WORK DESCRIPTION...: #7 

XBCP wATTK SUPPLY U/BL L J / 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Alkalinity, Total (Unfilt.) 260 5 mg/L CaC03 310.1 (1) 06/03/91 K 

Bicarbonate (Unfilt.) 318 5 mg/L 403 (3) 06/03/91 K 

Carbonate (Unfilt.) <1 1 mg/L 403 (3) 06/03/91 K 

Chloride (Unfilt.) 17.0 0.5 mg/L 325.2 (1) 05/30/91 * 

Conductivity (Unfilt.) 786 1 umhos/cm S)25dF 120.1 (1) 05/30/91 

Hardness, Total (Unfilt.) 432 1 mg/L(as CaC03) 314A (3) 06/20/91 

Nitrogen, Nitrate (Unfitt.) 2.7 0.1 mg/L (as N) 353.2 (1) 06/13/91 ( 

pH (Unfilt.) 7.41 0.01 pH Units 150.1 (1) 06/03/91 t 

Solids, Total Dissolved (TDS) 580 10 mg/L 160.1 (1) 06/17/91 \ 

Sulfate (Unfilt.) 162 10 mg/L 375.3 (1) 06/19/91 F 

Calcium, Total (Ca) 108 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Iron, Total (Fe) 0.05 0.03 mg/L 200.7/6010 (1,2) 06/11/91 

Magnesium, Total (Mg) 39.4 0.1 mg/L 200.7/6010 (1,2) 06/11/91 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 

Potassium, Total (K) 1.50 0.01 mg/L 258.1 (1) 06/20/91 1 

Sodium, Total (Na) 11 1 mg/L 200.7/6010 (1,2) 06/11/91 1 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/29/91 ^ 

Benzene ND 1 ug/L 
Toluene ND 1 ug/L 
Ethyl Benzene ND 1 ug/L 

• Xylenes ND 1 ug/L 

APPROVED BY: 

1300 S. Potomac St. 
Aurora, CO 80012 
(303) 751-1780 

Suite 130 

PAGE:7 

Tr.e analyses options or interpretations contained m 'his reoort are based upon observations and material supplied by rhe : : *or whose exclusive and confidential use this report has been 
made T^e interpretations or opinions expressed represen; the Dest judgement of Core Laboratories Core Laborator es ass-" -.? no responsibility and makes no warranty or representations, 
express or impnea as to the productivity, proper operations, or profitableness however of any oil gas. coal or other mme'ai pro-yty. well or sand in connection with which such report is used or 
rehed upon for any reason whatsoever 



Western Atlas 
Internat ional 

A unon' Dfesser ComDany 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oi l Company F i le No. . : 910887 

CATION/ANION BALANCE 

TB6P WATEH SufpLY 

#7 
27-98-810 Mineral Assay 
05-27-91/1110 
05-29-91/1522 
910887-7 

WELL * / 

PARAMETER RESULT UNITS 

pH 7.41 
Conductivity at 25 degrees C 786 
A l k a l i n i t y (as CaC03) 260 
Total Diss. Solids (measured) 580 
Total Diss. Solids (calculated) 498 

pH Units 
umhos/cm 

mg/L 
mg/L 
mg/L 

meg/L i ter 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

108 
39.4 
11 
1.50 

318 
ND(1) 
ND(1) 

17.0 
162 

5.39 
3.24 
0.48 
0.04 

9.15 

meg/Li ter 

5.21 
0.00 
0.00 
0.48 
3.37 

9.06 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Cat ion-Anion Balance (RPD) 0.92 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: 

1300 South Potomac, S t . , Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

mea-aiyses ooir-:onsar ^le'D'eiar.ons cor-ia.nea sr.'S'eaofa'e t^sec ^or- :cse' . at cnsa-ar-a;e'.a s^D ' ea c 
represent ine oest juage^en* ot Core Laccratcr.es Cee Lacc^ato' es a s s i e s -~ -escors.ci N a^a "••anes -c A-
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•or.-.-oie e»c:~s 
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eo as tc "ne oroa\.ctwity proper operations, or profitableness however cf 

i'1 n o ; oe -eD'OCLicec e«rect in full without tne approval ot Core Labcraior>es 
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SENT BYAURORA, COLORADO : 6-28-91 :10:02AM : CORE LABORATORIES-' 
"CONFIDENTIAL BUSINESS INFORMATION" 

303 794 1720!#12 

C O R E U M O R A Y Q R t r a 

LA&ORATDRT T E S T S 
04/28/91 

R E S U L T S 

JQ9 WUMfitB: 9,Va9A& ATTNi ., W. Him 

CLIENT I.D : 32.03.14* IB0P PIPELINE LEAK 
MTB SAMPLED 66/03/91 
TIME SAMPLED ,.i 09:45 
WORK DESCRIPTION...: «8 

TB6P Wdl 

LABORATORY I.D...: 910948*0010 
OATE RECE1VE0....: 06/09/91 
TIME RECEIVED..,.: 16:11 
REMARKS : 

flKAl RB8U17 tJMffS/*&jLUTIflii( UNlTS,6frM|Ê ;̂i;:;. OJTiv.; •• TEtW 

Alkalinity, Total (Unfilt.) 260 5 IB9/L CaCOS 310.1 (1) 06/13/91 MRC 

Biearbonats (Unfilt,) 320 3 mg/L 403 (3) 06/13/91 MRC 

Carbonate (unfitt.) <1 1 mg/L 403 (3) 06/13/91 MRC 

Chlorite cunflit.) 25 1 mfl/L 325.2 (1) 06/06/91 BTJ 

Conductivity (Unfilt,) 866 1 umhos/cm 825JF 120.1 <1) 06/08/91 MW 

KftrdnMA, Total (Unfilt.) SOS 1 fflB/L(aa C«C03) I14A (3) 06/28/91 TL< 

iltrogen, Nftrat* (unfitt.) 2.1 0.1 mg/L (ae tt) 353,2 (1) 06/19/91 p.m 

T Jnfilt.) 7.36 0.01 pM Unit* 150,1 (1) 06/13/91 MRC 

soli da, Total D1«»olvad (TOS) 650 10 ma/L 160.1 <1) 06/12/91 MW 

Sulfate (Unfilt.) 202 10 mg/L 375.3 (1) 06/26/91 MW 

CBlciua, rotil (Ca> 126 o.s mg/L 200.7/eOfD (1,2) 06/24/91 TU 

Iron, Total (fo) 0.24 0.03 mg/L 200.7/6010 (1,2) 06/24/91 TU 

Magnesium, Total (Ms) 47.0 0.1 mg/L 200,7/6010 (1,2) 06/24/91 TUtl 
Mcnganesa, Total (Hn) 0.01 0.01 mg/L 200.7/6010 (1,2) 04/24/91 TLK! 

Potaatiun, Total (K> 1.73 0.01 258,1 (1) 06/28/91 TLK 

Sodium, Total (Na) 14 1 W9/L 200.7/6010 (1.2) 06/24/91 TLK 

AROMATIC VOLATILE ORGAN]CS *1 8020 (2) 06/06/91 MRC 

BWiMn* ND 1 ug/L 
Toluene MD 1 ug/L 
Cthyl Banianc ND 1 U0/L 
Xylene* NO 1 ug/L 

PROVED 

1300 I. Potomac St. 
Aurora. CO 80012 
(30!) 751-1780 

Suit* 130 
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Tiw«i*||im. Minora W I I I W M M i^MnHma*vm^v*titKmt 
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SENT BY:AURORA, COLORADO : 6-28-31 ;10:03AM : CORE LABORATORIES-' 

"CONFIDENTIAL BUSINESS INFORMATION" 
303 794 1720:#13 

eoRts LABSORATOPISE&I 

ANALYTICAL REPORT 
06/28/91 

mm No..s 91094$ 

CATION/ANION BALANCE 

CHant Sample 1.6 #8 
B Mark/Project 32.03.144 
Date/Tim* Sampled 06-03-91/0945 
bate/Tim* Received 06-05-91/1611 
Laboratory s«spl« J.P 910948-10 

'ARAM Tit RESULT UNITS 

PN 
\ 

Conductivity at 24 degrees C 
Alkalinity (at CtC03> 
Total Diss. Sol(da (measured) 
Total Dffta. Solids (calculated) 

7.36 
866 
260 
630 
576 

pti Units 
unhoa/cm 

IttQ/L 
na/L 
mg/L 

Calcium (Ca) 
Magneciun (Mg) 
Sodium (Na) 
PotasafuB (K) 

Total Cationa maq/Litcr 

Bicarbonate (KC9I) 
Carbonato (COS) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate ($94) 

Total Aniona noq/Liter 

126 
47 
14 
1.73 

320 
NO(1) 
N0(1) 
23 
202 

man/I iter 

6.29 
3.87 
0.61 
0.04 

10.81 

Beg/Liter 

5.24 
0.00 
0.00 
0.71 
4.21 

10.16 

mg/L 
mg/L 
mg/L 
mg/l 

ma/L 
Rf/L 
*gA 
m/i 
mg/L 

Cation-Anton Balance (RK>) 6.23 Percent 

NO - NCT &ETBCTSD AT i-EVri. SKOwM i'ri r»ARSNT«S5* 

BV» \ \ tt\Aii»y 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 

.̂ proved av» 1 > \ ) U J U * X l ^ . Tola. (303) 75V1780 
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APPENDIX L 

ARROYO SPRING WATER ANALYTICAL DATA 
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"CONFIDENTIAL BUSINESS INFORMATION" 

C O R E ( L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Lirton/Dresser Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910887 CUSTOMER: MARATHON OIL COMPANY ATTN: U. NIXON 

CLIENT I.D : 27-98-810 MINERAL 
DATE SAMPLED : 05/27/91 

ASSAY LABORATORY I . D . . . : 910887-0006 
DATE RECEIVED • 05/29/91 

TIME SAMPLED : 15:20 T1MF RECEIVED : 15:22 
UORK DESCRIPTION ' Mf\ REMARKS . 

UPPER ItJOlfilU H-IL-LS SP/iliX/C 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE Tl 

A l k a l i n i t y , Total ( U n f i l t . ) 251 5 mg/L CaC03 310.1 (1) 06/03/91 I 

Bicarbonate ( U n f i t t . ) 306 5 mg/L 403 (3) 06/03/91 l 

Carbonate ( U n f i l t . ) <1 1 mg/L 403 (3) 06/03/91 

Chloride ( U n f i l t . ) 11.1 0.5 mg/L 325.2 (1) 05/30/91 

Conductivity ( U n f i l t . ) 1190 1 umhos/cm 325dF 120.1 (1) 05/30/91 

Hardness, Total ( U n f i t t . ) 745 1 mg/L(as CaC03) 314A (3) 06/20/91 

Nitrogen, N i t ra te ( U n f i l t . ) <0.1 0.1 mg/L (as N) 353.2 (1) 06/13/91 

pH ( U n f i l t . ) 7.52 0.01 pH Units 150.1 (1) 06/03/91 

Sol ids, Total Dissolved (TDS) 991 )0 mg/L 160.1 (1) 06/17/91 

Sulfate ( U n f i l t . ) 463 10 mg/L 375.3 (1) 06/19/91 

Calcium, Total (Ca) 190 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

I ron, Total (Fe) 0.07 0.03 mg/L 200.7/6010 (1 ,2) 06/11/91 

Magnesium, Total (Mg) 65.7 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 

Potassium, Total (K) 1.70 0.01 mg/L 258.1 (1) 06/20/91 

Sodium, Total (Na) 13 1 mg/L 200.7/6010 (1,2) 06/11/91 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/29/91 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

ND 
ND 
ND 
ND 

1 
1 
1 
1 

ug/L 
ug/L 
ug/L 
ug/L 

APPROVED BY: iN ̂ 1X1^)) /\f\/ 
1300 S. Potomac S t . , Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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The analyses, opinions or -nter pretations contained m this report are based upon observations and material supplied by the client for whose exclusive a."d cc-'-' >j-it<a! use this report has been made. The interpretations or opinions expressed 
represent me besl judgement of Core Laboratories Core Laboratories assumes no responsibility and manes no warranty or representaiions. e<cress or —a: ed as to the productivity, proper operations, or profitableness however at 
any oil. gas coal or other -n.re'aL orooerty weil or sana in connect-on with which sucn report is used or relied uoon tor any reason whatsoever THS repon snail not be reproduced except m full wilhout the approval of Core Laboratories 



LUiNr i u c i N I 1ML D U b l N t b b I h r U K M A l i ON 

W e s t e r n A t l a s 
Internat ional 

A Littor/Grosser Company 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oi l Company F i le No. . : 910887 

CAT ION/AN ION BALANCE 

#6 
27-98-810 Mineral Assay 

. 05-27-91/1520 

. 05-29-91/1522 

. 910887-6 

HPHK r/vcifttv HILLS SpRl/i/G'EfrsT 

PARAMETER RESULT UNITS 

PH 
Conductivity at 25 degrees C 
A l k a l i n i t y (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7. 
1190 
251 
991 
898 

52 pH Units 
umhos/cm 

mg/L 
mg/L 
mg/L 

meg/Liter 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chtoride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

190 
65.7 
13 
1.70 

48 
41 
57 
04 

mg/L 
mg/L 
mg/L 
mg/L 

15.50 

meg/Liter 

306 
ND(1) 
MOO) 

11.1 
463 

02 
00 
00 
31 
64 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

14.97 

Cation-Anion Balance (RPD) 3.47 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: 

1300 South Potomac, S t . , Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

The analyses opmionsor interpretations contained >n tnis report are based upon observations and material supplied Dy the client tor whose exclusive a^d c c :&nrtal use this report has been made The interpretat>onsor opinions expressed 
'epresent the Dest judgement of Core Laboratories Core LaDoratores assumes no responsibility and makes nc warranty or representations, express z" "cued, as to the productivity, proper operations, or profitableness however of 
any oii gas coai or other mineral property, wen or sana >r connection with whicn such reoo't <s used or rened upon 'or any reason whatsoever Tn,s recort snail not be reproduced except m full without the approval ol Core Laboratories 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
Internat ional 

A LiiVxi/i>«*9«r Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910887 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

OATE SAMPLED : 05/27/91 
ASSAY LABORATORY I.D...: 910887-0002 

DATE RECEIVED ,,.: 05/29/91 
TIME SAMPLED : 15:10 
WORK DESCRIPTION...: #2 PFMARkTS . WORK DESCRIPTION...: #2 

til LLS SfRtAJG ~ U/£ST 
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Alkalinity, Total (Unfilt.) 249 5 mg/L CaC03 310.1 (1) 06/03/91 K 

Bicarbonate (Unfilt.) 304 5 mg/L 403 (3) 06/03/91 K 

Carbonate (UnfiIt.) <1 1 mg/L 403 (3) 06/03/91 K 

Chloride (Unfilt.) 11.7 0.5 mg/L 325.2 (1) 05/30/91 K 

Conductivity (Unfilt.) 1190 1 umhos/cm 325dF 120.1 (1) 05/30/91 

Hardness, Total (Unfilt.) 747 1 mg/L(as CaC03) 314A (3) 06/20/91 1 

Nitrogen, Nitrate (Unfilt.) 0.2 0.1 mg/L (as N) 353.2 (1) 06/13/91 f 

pH (Unfilt.) 7.55 0.01 pH Units 150.1 (1) 06/03/91 

Solids, Total Dissolved (TDS) 993 10 mg/L 160.1 (1) 06/06/91 F 

Sulfate (Unfilt.) 480 10 mg/L 375.3 (1) 06/19/91 f 

Calcium, Total (Ca) 190 0.5 mg/L 200.7/6010 (1,2) 06/11/91 1 

Iron, Total (Fe) 0.04 0.03 mg/L 200.7/6010 (1,2) 06/11/91 

Magnesium, Total (Mg) 66.2 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 

Potassium, Total (K) 1.74 0.01 mg/L 258.1 (1) 06/20/91 -

Sodium, Total (Na) 13 1 mg/L 200.7/6010 (1,2) 06/11/91 1 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/29/91 

Benzene 
Toluene 
Ethyl Benzene 

• Xylenes 

ND 
ND 
ND 
ND 

1 
1 
1 
1 

ug/L 
ug/L 
ug/L 
ug/L 

: Jliul) APPROVED BY 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:2 

The analyses opinions or interpretations contained m this report are based upon observations and material supplied Oy the client for whose exclusive and confidential use this report has been 
made The interpretations or opinions expressed represent the best ludgement ot Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, 
express or implied, as to the productivity, proper operations, or profitableness however of any oil gas. coal or other mineral property, weli or sand in connection with which such report is used or 
relied upon for any reason whatsoever 



W e s t e r n A t l a s 
Internat ional 

A Lirro'Drvsser Company 

C O R E L A B O R A T O R I E S 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oil Company File No. 910887 

CAT ION/AN ION BALANCE 

Client Sample I.O #2 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-27-91/1510 
Date/Time Received 05-29-91/1522 
Laboratory Sample I.D 910887-2 

U/£S 7 

PARAMETER RESULT UNITS 

PH 
Conductivity at 25 degrees C 
Alkalinity (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7. 
1190 
249 
993 
915 

55 pH Units 
umhos/cm 
mg/L 
mg/L 
mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

Total Cations meq/Liter 

Bicarbonate (HC03) 
Carbonate (C03) 
Hydroxide (OH) 
Chloride (Cl) 
Sulfate (S04) 

Total Anions meq/Liter 

190 
66.2 
13 
1.74 

meg/Liter 

9.48 
5.45 
0.57 
0.04 

15.54 

meg/Li ter 

mg/L 
mg/L 
mg/L 
mg/L 

304 
ND(1) 
ND(1) 
11.7 

480 

98 
00 
00 
33 
99 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

15.31 

Cation-Anion Balance (RPD) 1.51 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By:_ 

1300 South Potomac, St., Suite 130 
Aurora, Colorado 80012 
Tele. (303) 751-1780 

The analyses, opinions or interpretations contained m this report are based upon observations and material supplied by the ci;ent tor whose exclusive and confidential use this report has been 
made The interpretations or opinions expressed represent the best judgement of Core Laboratories Core Laboratories assur-es no responsibility and makes no warranty or representations, 
express or implied, as to the productivity, proper operations, or profitableness however ot any oil. gas. coal or other mineral property, well or sand in connection with whicn such report is used or 
relied upon for any reason whatsoever 
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W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A utton/DrasMr Company 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910887 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL 
DATE SAMPLED : 05/27/91 

ASSAY LABORATORY I.D...: 910887-0003 
DATE RECEIVED....: 05/29/91 

TIME SAMPLED : 14:30 TIMP BFPFIVPD : 15:22 
WORK DESCRIPTION...: #3 . 

HILLS SPRING 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOO DATE TE 

A l k a l i n i t y , Total ( U n f i l t . ) 260 5 mg/L CaC03 310.1 (1) 06/03/91 K 

Bicarbonate ( U n f i l t . ) 318 5 mg/L 403 (3) 06/03/91 K 

Carbonate ( U n f i l t . ) <1 1 mg/L 403 (3) 06/03/91 K 

Chloride (Unfilt.) 11.2 0.5 mg/L 325.2 (1) 05/30/91 K 

Conductivity (Unfilt.) 1190 1 umhos/cm 325dF 120.1 (1) 05/30/91 

Hardness, Total (Unfilt.) 771 1 mg/L(as CaC03) 314A (3) 06/20/91 

Nitrogen, Nitrate (Unfilt.) 0.2 0.1 mg/L (as N) 353.2 (1) 06/13/91 

pH (Unfilt.) 7.57 0.01 pH Units 150.1 (1) 06/03/91 

Solids, Total Dissolved (TDS) 1010 10 mg/L 160.1 (1) 06/06/91 

Sulfate ( U n f i l t . ) 467 10 mg/L 375.3 (1) 06/19/91 

Calcium, Total (Ca) 196 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Iron, Total (Fe) <0.03 0.03 mg/L 200.7/6010 (1,2) 06/11/91 

Magnesium, Total (Mg) 68.4 0.5 mg/L 200.7/6010 (1,2) 06/11/91 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 

Potassium, Total (K) 1.44 0.01 mg/L 258.1 (1) 06/20/91 

Sodium, Total (Na) 13 1 mg/L 200.7/6010 (1,2) 06/11/91 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/29/91 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

ND 
ND 
ND 
ND 

1 
1 
1 
1 

ug/L 
ug/L 
ug/L 
ug/L 

. (N A,;A TvKitAdL APPROVED BY 

1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:3 

The analyses oDinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive ana cn.-- jen.iial use this repon has been made The interpretalons or opinions expressed 
represent lhe best lodgement of Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, express or mpued. as to the productivity, proper operations, or profitableness however ot 
any oil gas coal or otner mineral, property well or sand m conneciion with which such report is used or relied upon for any reason whatsoever This report shall not be reproduced except m full without the approval ot Core Laboratories 



' L U N r - l U t N r i A L BUSINESS INFORMATION 

C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Litton'Ofwsef Company 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon OU Company F i le No. . : 910887 

CAT ION/AN ION BALANCE 

#3 
27-98-810 Mineral Assay 
05-27-91/1430 
05-29-91/1522 
910887-3 

fi/LLS SfHiA/6 

PARAMETER RESULT UNITS 

pH 7.57 pH Units 
Conductivity at 25 degrees C 1190 umhos/cm 
A l k a l i n i t y (as CaC03) 260 mg/L 
Total Diss. Solids (measured) 1010 mg/L 
Total Diss. Solids (calculated) 916 mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (<) 

196 
68.4 
13 

1.44 

meg/Liter 

9.78 
5.63 
0.57 
0.04 

mg/L 
mg/L 
mg/L 
mg/L 

Total Cations meq/Liter 16.01 

meg/Liter 

Bicarbonate (HC03) 318 5.21 mg/L 
Carbonate (C03) ND(1) 0.00 mg/L 
Hydroxide (OH) ND(1) 0.00 mg/L 
Chloride (Cl ) 11.2 0.32 mg/L 
Sulfate (S04) 467 9.72 mg/L 

Total Anions meq/Liter 15.25 

Cation-Anion Balance (RPD) 4.87 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved By: ^ 

v \ \ A 1300 South Potomac, S t . , Suite 130 
\ t \ l \ £ j \ V " H - f — > Aurora, Colorado 80012 
\ \ r [ k l A t \ ^ l / i T Tele. (303) 751-1780 

The analyses opinions or interpretations contained m tnis report are based upon observations and material supplied by the client for whose exclusive and ccr • ie"tial use this report has been made The interpretations of opinions expressed 
represent tne Dest iudgement of Core Laboratories Core Laboraiones assumes no responsibility and manes no warranty or representations, excess or -mpiied as to the productivity, proper operations, or profitableness however ot 
any on gas. coal or other mme'al property wen or sand m connection with which such 'eport is used or relied upon tor any reason whatsoever This report snail not be reproduced except m full without the approval of Core Laboratories 



I ^ U I N I " I U L U I 1 M L D U O I I N D O O H M r O K I ' i M I 1 (J IN 

W e a t e r n A t l a s 
Internat ional 

A LiTUn/Drvstitr Corripany 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/21/91 

R E S U L T S 

JOB NUMBER: 910887 CUSTOMER: MARATHON OIL COMPANY ATTN: W. NIXON 

CLIENT I.D : 27-98-810 MINERAL 
DATE SAMPLED : 05/27/91 

ASSAY LABORATORY I.D...: 910887-0005 
DATE RECEIVED : 05/29/91 

TIME SAMPLED : H:00 TTMF RFrFIVFD : 15:22 
WORK DESCRIPTION...: #5 REMARKS . 

fidHOYo SPUING u/AT£A 
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TE 

Alkalinity, Total (Unfilt.) 264 5 mg/L CaC03 310.1 (1) 06/03/91 K 

Bicarbonate ( U n f i l t . ) 322 5 mg/L 403 (3) 06/03/91 K 

Carbonate ( U n f i I t . ) <1 1 mg/L 403 (3) 06/03/91 K 

Chloride (Unfilt.) 11.1 0.5 mg/L 325.2 (1) 05/30/91 K 

Conductivity (Unfilt.) 1210 1 umhos/cm 325dF 120.1 (1) 05/30/91 

Hardness, Total ( U n f i l t . ) 781 1 mg/L(as CaC03) 314A (3) 06/20/91 T 

Nitrogen, Nitrate (Unfilt.) <0.1 0.1 mg/L (as N) 353.2 (1) 06/13/91 P 

pH ( U n f i l t . ) 7.29 0.01 pH Units 150.1 (1) 06/03/91 K 

Solids, Total Dissolved (TDS) 1050 10 mg/L 160.1 (1) 06/13/91 D 

Sulfate ( U n f i l t . ) 492 10 mg/L 375.3 (1) 06/19/91 R 

Calcium, Total (Ca) 199 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

I ron, Total (Fe) <0.03 0.03 mg/L 200.7/6010 (1,2) 06/11/91 T 

Magnesium, Total (Mg) 68.9 0.5 mg/L 200.7/6010 (1,2) 06/11/91 T 

Manganese, Total (Mn) <0.01 0.01 mg/L 200.7/6010 (1,2) 06/11/91 T 

Potassium, Total (K) 1.59 0.01 mg/L 258.1 (1) 06/20/91 T 

Sodium, Total (Na) 13 1 mg/L 200.7/6010 (1,2) 06/11/91 T 

AROMATIC VOLATILE ORGANICS *1 8020 (2) 05/29/91 M 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

rv 

ND 
ND 
ND 
ND 

A 

1 
1 
1 
1 

ug/L 
ug/L 
ug/L 
ug/L 

APPROVED BY: t \ '(iLOOV fi 
1300 S. Potomac St., Suite 130 
Aurora, CO 80012 
(303) 751-1780 CD 

PAGE:5 

The analyses, opinions or mierpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive ana cor • ;ennai use this report has been made The interpretations or opinions expressed 
represent the best |udgement ol Core Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, exoress cr --p-ied. as io the productivity, proper operations, or profitableness however of 
any oil gas. coal or other mineral, property, well or sano in connection with whicn such report is used or reiied upon for any reason whatsoever Th s 'epon shall noi be reproduced except m full without the approval of Core Laboratories 
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W e s t e r n A t l a a 
International 

A utnn/Drassw Company 

ANALYTICAL REPORT 
06/21/91 

CUSTOMER: Marathon Oil Company File No. 910887 

CAT ION/AN ION BALANCE 

Client Sample I.D #5 
Remark/Project 27-98-810 Mineral Assay 
Date/Time Sampled 05-27-91/K00 
Date/Time Received 05-29-91/1522 
Laboratory Sample I.D 910887-5 

fiRHOYO StkiiJG [SSfrTZK 

PARAMETER RESULT UNITS 

pH 
Conductivity at 25 degrees C 
A l k a l i n i t y (as CaC03) 
Total Diss. Solids (measured) 
Total Diss. Solids (calculated) 

7.29 
1210 
264 
1050 
947 

pH Units 
umhos/cm 

mg/L 
mg/L 
mg/L 

Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

199 
68.9 
13 
1.59 

meg/Liter 

9.93 
5.67 
0.57 
0.04 

mg/L 
mg/L 
mg/L 
mg/L 

Total Cations meq/Liter 16.21 

meg/Liter 

8icarbonate (HC03) 322 5.28 mg/L 
Carbonate (C03) ND(1) 0.00 mg/L 
Hydroxide (OH) ND(1) 0.00 mg/L 
Chloride (Cl) 11.1 0.31 mg/L 
Sulfate (S04) 492 10.24 mg/L 

Total Anions meq/Liter 15.83 

Cat ion-Anion Balance (RPD) 2.32 Percent 

ND = NOT DETECTED AT LEVEL SHOWN IN PARENTHESIS 

Approved 

1300 South Potomac, S t . , Suite 
Aurora, Colorado 80012 
Tele. (303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor wnose exclusive and co-r" ."^"tiai use this report has been made. The interpretations or opinions expressed 
represent the best judgement ot Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or representations, express or •<'Ced, as to the productivity, proper operations, or profitableness however of 
any oil. gas. coal or other mineral, property, well or sand in connection with which such report .s used or relied upon for any reason whatsoever Tn.s repon snali not be reproduced except m lull without the approval of Core Laboratories 



EXHIBIT 1 

INDIAN BASIN REMEDIATIDN 
JUNE 16, 1991 

PRIVILEGED AND CONFIDENTIAL 

NtZM 

NIOM 

JUL 01 1991 

OIL CONSERVATION DIV. 
SANTA FE 

H600 

MOO 

H2O0 

seoo 

S400 

S60S 

S800 

now 

S12M 

S140C 

sifcoo 

si soo 

S2O0O 

S220O 

re 400 

S2600 

S2800 

N 

r'SC-CSED LDVER QUEEN 
lONiTDRlNG WELL 

o •ORE hD_£ (Llaum 

o •ORE hDL£ CORY) 
• PIT O.WIg) 
• PIT CDRT) 
CP 

V3000 V260D V2600 V2200 V3000 W1800 VI400 VI400 VI200 VUOO V800 V600 V400 V200 



*. 

m 

o 
o 
+ 
GO 
CM. 

N. 16+00 

N. 14+00 

N. 12+00 

N. 10+00 

N. 8+00 

N. 6+00 

N. 4+00 

N. 2+00 

N. 0+00 
S. 0+00 

S. 2+00 

S. 4+00 

S. 6+00 

S. 8+00 

S. 10+00 

S. 12+00 

S. 14+00 

S. 16+00 

S. 18+00 

S. 20+00 

S. 22+00 

S. 24+00 

S. 26+00 

S. 28+00 

S. 30+00 

o 
o 
+ 
CO 
CV2 

o 
o 
+ 
CO 
C\2 

O 
O 
+ 
T t 
CV2 

4 

O 
O 
+ 
CV2 
OJ 

O 
O 

+ 
o 

o 
o 

+ 
CO 

o 
o 
+ 
CO 

o o 
O OJ + + 
T t CO 

o 
o 
+ 
C\2 

O 
O 

+ 
o 

o 
o 
+ 
CO 

o 
o 
+ 
CO 

o 
o 
+ 

o 
o 
+ 
OJ 

g o 
o o 
+ + 
o o 

o 
o 
+ 
CV2 

w 

o 
o 
+ 
T t 

o 
o 
+ 
CO 

w 

o 
o 
+ 
GO 

o 
o 
+ 
o 

o 
o 
+ 
OJ 

o 
o 
+ 

o 
o 
+ 
CO 

o 
o 
+ 
CO 

o 
o 
+ 
o 
OJ 

o 
o 
+ 
OJ 
OJ 

w 

o 
o 
+ 
T f 
CV2 

o 
o 
+ 
CO 
OJ 

I 

w 

o 
o 
+ 
ao 
OJ 

w 

N. 16+00 

N. 14+00 

N. 12+00 

N. 10+00 

N. 8 + 00 

N. 6+00 

N. 4 + 00 

N. 2+00 

o 
o 
+ 
CO 

oa 

o 
o 
+ 
Tt 
oa 

o 
o 
+ 
oa 
oa 

o 
o 
+ 
o 
oa 

o 
o 
+ 
GO 

O 
O 
+ 
CO 

O 
O 
+ 
T t 

o 
o 
+ 
oa 

o 
o 
+ 
o 

o 
o 
+ 
00 

o 
o 
+ 
CO 

o 
o 
+ 
T t 

o 
o 
+ 
oa 

o o 
o o 
+ + 
o o 

o 
o 
+ 
oa 

w 

o 
o 
+ 
T t 

w 

o 
o 
+ 
CO 

w 

o 
o 
+ 
GO 

w 

o 
o 
+ 
o 

o 
o 
+ 
oa 

o 
o 
+ 
T t 

o 
o 
+ 
CO 

o 
o 
+ 
00 

o 
o 
+ 
o 
oa 

o 
o 
+ 
oa 
oa 
w 

o 
o 
+ 
T t 

oa 

o 
o 
+ 
CO 

oa 

w 

o 
o 
+ 
oo 
oa 
w 

-4' 

4 ' 

4 
i<0 

15 14 

S E C T I O N S -
SECTION 25 

4 ^ 

'b 

_ l.4t-

O 
O 
+ 
o 
CO 

w 

REV. 6/7/91 

N. 
S. 

0+00 
0+00 

S. 2+00 

S. 4+00 

S. 6+00 

S. 8 + 00 

S. 10+00 

12+00 

S. 14+00 

S. 16+00 

S, 18 + 00 

S. 20 + 00-

S. 22 + 00 

S. 24+00 

S. 26 + 00 

S. 28 + 00 

S. 310 + 00 

14 13 

MARATHON 0!L COMPANY 
INDIAN BASIN GAS PLANT 

2 4 

24 

25 

JUL 01 1991 

OIL CONSERVATION DIV. 
SANTA FE 

STRUCTURE MAP 
BASE OF ALLUVIUM 
C.I.: 5' SCALE: 1" = 200' 

200 c 200 
•̂ 4 /.--

4(>0 600 Feet 

LAST DATE OF FIELD WORK REFLECTED ON THIS MAP: MAY 3, 1991 

I HEREBY CERTIFY THAT THIS PLAT WAS 
PREPARED FROM FIELD NOTES OF AN ACTUAL 
SURVEY AND MEETS OR EXCEEDS THE MINIMUM 
REQUIREMENTS FOR LAND SURVEYS AS SPECIFIED 
BY THIS STATE. 

W. WEST, \ N . M . P.E. fc P.S. 
TEXAS P.L.S. 

GAI<Y JONES N.M. P.S. 
GARY G. EIDSON TEXAS P.L.S. 

MARATHON OIL COMPANY 

INDIAN BASIN GAS PLANT 

ELEVATIONS AND GRID OF AREA AROUND THE INDIAN 
BASIN GAS PLANT IN SECTION 23, TOWNSHIP 21 

SOUTH, RANGE 23 EAST, NMPM, EDDY COUNTY, NM. 

JOHN W E S T ENGINEERING CO. 
CONSULTING ENGINEERS & SURVEYORS - HOBBS, NEW MEXICO 

No. 1138 Surveyed By: WEBB 1 Drawn Bv STANFIELD 1 Last Rev. Date: Drawing Number 1 
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