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February 21, 1996 Project 13164

Mr. Craig A. Bock

Meridian Oil Inc.

3535 East 30th

P.O. Box 4289

Farmington, New Mexico 87401

RE: Report for January, 1996, Semi-Annual Groundwater Sampling at the
Meridian Oil Inc. Thomas No. 1 Location, Bloomfield, New Mexico

Dear Mr. Bock:

During October 1994, Philip Environmental Services Corporation (Philip) initiated a semi-
annual groundwater sampling program at the Meridian Oil Inc. (MOI) Thomas No. 1
production well location (the site). The site is located in San Juan County, New Mexico,
in the southwest corner of Section 20, Township 29 North, Range 11 West. A site map
showing locations of the monitoring wells is presented in Figure 1.

Groundwater sampling included:

o Collecting depth-to-groundwater measurements.

e Purginga minimum of three well casing volumes and monitoring pH, conductivity, and
temperature levels until stabilization occurred for monitoring wells 1 through 5.

e Collecting groundwater samples from each monitoring well and submitting the samples
for laboratory analysis for benzene, toluene, ethylbenzene, and xylenes (BTEX) by
U.S. Environmental Protection Agency (USEPA) Method 602.

METHODOLOGY

Groundwater sampling of the five monitoring wells at the site took place on January 10,
1996, and was completed the same day. Philip’s field representative began sampling by
taking a static depth-to-groundwater reading with an electronic water level indicator. In
addition, the total depth of the well was measured using a weighted survey tape. Both
measurements were taken at the same reference point starting at the top of the well casing.
The total linear feet of water in the well was then used to calculate the water volume in the
well casing. At least three well casing volumes were removed from each well.

Each well was purged and sampled using a pre-cleaned disposable bailer, with an
approximate volume of one liter.

Field water-quality measurements of pH, conductivity, and temperature were performed
periodically during the purging of the well to ensure that the water sampled was

PHILIP ENVIRONMENTAL SERVICES CORPORATION
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representative of the ambient groundwater in the aquifer. Once the water quality
parameters were stable and at least three well casing volumes had been removed, the
groundwater was sampled by pouring groundwater from a disposable bailer directly into
40-milliliter glass containers with Teflon™ septum closures. All samples collected were
preserved with hydrochloric acid, placed directly on ice, and transported via overnight
service under strict chain-of-custody procedures to Assaigai Analytical Laboratories
located in Albuquerque, New Mexico. Each sample was analyzed for BTEX by USEPA
Method 602. In addition to collecting samples from each well, a duplicate of MW-2
(identified as MW-52) was also analyzed.

All groundwater purged from each monitoring well was stored in buckets and transported
by hand to a discharge storage tank at the site for disposal, as directed by MOI personnel.

RESULTS

Laboratory results indicated BTEX values to be slightly above detection limits for MW-4.
Results from MW-2, and MW-3 indicated BTEX compounds present in the samples. The
results from the semi-annual sampling are presented in Table 1, along with historical data
from previous sampling events. Table 2 presents field measurements of groundwater
elevations and field data collected during this sampling event as well as limited data
provided by MOI for previous sampling events. A copy of the original laboratory report is
included as Appendix A. Field documentation of purging and sampling data is included in
Appendix B.

Figure 1 also presents groundwater elevations and contours for the current sampling
event. This map was derived from a base map provided to Philip my MOI. Philip assumes
all monitoring well locations to be located on the map accurately

If you have any questions or require additional information please do not hesitate to
contact Scott T. Pope of Philip at (505) 326-2262.

Respectfully submitted,
PHILIP ENVIRONMENTAL SERVICES CORPORATION

Scott T. Pope
Geologist

J/13164/1961pt
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TABLE 1

BTEX RESULTS FROM GROUNDWATER SAMPLING

Date

.l 01110096
4 07/10/95 ;
1 01/04/95 |

MERIDIAN OI1L INC.

THOMAS NUMBER 1

Benzene

Toluene

ND (1.0)
ND (1.0)

| 10220004 |+ <03
" 06M15/03 ' ND"

' 09/01/82 1 NI
" 11/01/91 - NC

Ethylbenzene

Total ’

Xylenes|
ug/l |
ND (2.0)
"ND2.0)

<0.9

<0.9

ND

ND

ND

W2

01/10/96 |
0710095
L 01/04/95 |-
10/20/94
06/15/93 ;-
12107192 -
11113192
10028092
S 09M5/92 1
ST 00/01/92 |
C 1018
08131191

S5 081891 i

300

400
498

850.
1,230 -

‘251
351

g0
10

" ND (10. 0)
i ND (10.0) !

. 83 !
.. 556"
860" .

<0.3
420
. 291

484

570

395
324
340
569
2,540
912
1,190
2,750
397
346
8,100
8,100
- 620

"1 01/10/96
40711195
©U 7 01/04/95
. 10/20/94
7L 08/15/93 |°
7 12/08/92 1
S 11M3092
"1 10/28/92
71 09/15/92 -
" 09/01/92 ©
10191 1
- 08131/91 ¢
i 08M8/91 |

ND (25. )

ND (10. 0)
122
B21
ND

17

ri ND -

1, 500
10

256

“ND

1,500

470
273
1322
4,040
7,100
1,720
9,850
5,640
- 3,630
~ ND
36,000
38,000
620

PHILIP

ENVIRONMENTAL




TABLE 1

BTEX RESULTS FROM GROUNDWATER SAMPLING
MERIDIAN O1L INC.
THOMAS NUMBER 1

CONTINUED

P

Total {
Benzene Toluene Ethylbenzene Xylenes
Location Date ng/L ug/L ng/l
'MW4 -} 01/10/96 . ND(1.0) , ND(10) * -3
" 0710/95  'ND.(1.0). | ND(1.0) |
01/04/95 17 <0.3 4 <03 &
' 10/20/94 <0.3
' 06/15/93 NI ND
00/04/92 . ND; ND
110191 ND < ND
01/10/96 , ND(1.0) | ND(1.0) -
0711095 [ 130,77 61 |
| 01/04/95 | <037 . <03
' 10/20/94 1 -<03 <03
06/15/93 - ND
09/01/92 - ND
11001/91 ‘ND -
-1 10/20/94 - <03 i

<0.5
<0.9
ND
"ND
ND
" ND (2.0)
90
<0.9
<0.9
ND
ND
. ND
<0.9

Tl‘lP ;
‘Blank - - Pty
‘MWS52. | 01/10/96 . 330"
(Duplicate | 07/10/95 | 490
of MW-2) | 01/04/95 = ~294" . |
2 10120095 1610 - 172000 1 555
pg/L = micrograms per liter . - ND = Not Detected . -
BTIIE_X Analysis by USEPA Method 8020 (1.0) Detection Limit in
Hg | |

310
448
238

. ND(25.0) i+
710

440

<03
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TABLE 2

MONITORING WELL SAMPLING
GROUNDWATER ELEVATIONS AND WATER QUALITY FIELD MEASUREMENTS

Elevation Conductivity ' Temperature  Galions

Location ,  Date feet MSL pH umhos/cm °F Removed
MW-1 - 01/10/96

- 07/10/95 |
01/04/95 5
10/20/94 ¢

01/10/96 | 5,37
07/10/95
01/04/95
" 10/20/94 .8
i 10/28/02 5, 370 54;\‘?'2_ 7.20
. 11/13/92 tf"‘-*s 370 48‘:]"‘ 6.97

37, 0110/9% .

. , 7.43
0711095 71.21 . 7.08
“01/04/95 . 1.C 5.35
50007 10020094 L 5,371.26 - 2.86
0010028192 | 63714 7.12
T 1113192 45,371 7.03
7 01/10/96 - 7.52
0710095 ¢ AL

6.97
6.92

i ot/04/95 |
. 10/20/94

V-5 | 01/10/96 : 5370.54" - 7.44
Co L0795 0537201 | 7.1
01/04/95 : 537031 . 6.97
10/20/95 - '5,370.55 . 6.92

MSL mean sea level - :
umhos/cm = micromhos per centimeter ’
°F = degrees Fahrenheit

NR = No Reading : :
pH, conductivity, and temperature are final measurements prior to sampling.

*Philip assumes the reference point on these measurements to be the top of the well plpe
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L) ASSAIGA
ANALYTICAL
LABORAIORIES

7300 Jefferson, N.E. e Albuquerque, New Mexico 87109 e (505) 345-8964 o FAX (505) 345-7259

3332 Wedgewood, E-5 ¢ El Paso, Texas 79925 o (915) 593-6000 ¢ FAX (915) 593-7820

Report Generated:
February 5, 1996 10:51 CERTIFICATE OF ANALYSIS
i RESULTS BY SAMPLE
SENT PHILIP ENVIRONMENTAL WORKORDER # 9601089
I 4000 MONROE RD. WORK ID THOMAS NO. 1 13164
FARMINGTON, NM 87401 CLIENT CODE BURO7
DATE RECEIVED 01/11/96
ATTN: SCOTT POPE
Page:1
Lab ID: 9601089-01a Collected: 01./10/96 10:25:00
I Sample ID: MW-1 Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
l ANAL
BTEX/EPA 602
Benzene ND ug/L 1.0 1.0 01/18/96 WBTXMEQRQ
Toluene ND ug/L 1.0 1.0 01/18/96 WBTXMEORO
Ethylbenzene ND ug/L 1.0 1.0 01/18/96 WBTXMEO80
P-&mi-xylene ND ng/L 2.0 1.0 01/18/96 WBTXMEQO80
O-xylene ND ug/L 1.0 1.0 01/18/96 WBTXMEQ80
I f
Lab ID: 9601089-02A Collected: 01/10/96 11:25:00
Sample ID: MW-2 Matrix: WATER
I:l‘EST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
l}TEX/EPA 602
Benzene 390 ug/L 1.0 10 01/18/96 WBTXMEO080
Toluene ND ug/L 1.0 10 01/18/96 WBTXMEO80
Ethylbenzene 64 ug/L 1.0 10 01/18/96 WBTXMEO80
P-&m-xylene 380 ug/L 2.0 10 01/18/96 WBTXMEQ80
O-xylene 15 ug/L 1.0 10 01/18/96 WBTXMEQ80
lab ID: 9601089-03A Collected: 01/10/96 11:30:00
Sample ID: MW-52 Matrix: WATER
IEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
TEX/EPA 602
.Bcnzcne 330 ug/L 1.0 25 01/18/96 WBTXMEO80
Toluene ND ug/L 1.0 25 01/18/96 WBTXMEQ8(
Ethylbenzene 55 ug/L 1.0 25 01/18/96 WBTXMEQ080
P-&m-xylene 310 ug/L 2.0 25 01/18/96 WBTXMEQS0
O-xylene ND ug/L 1.0 25 01/18/96 WBTXMEQ080

Member: American Council of
Independent Laboratories. Inc.

REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL.
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM
PRODUCT ENDORSEMENT BY THE NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM.




I Page: 2

Lab ID: 9601089-04A Collected: 01/10/96 13:30:00
Sample ID: MW-3 Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH_ID
I ANAL
BTEX/EPA 602
Benzene ND ug/L 1.0 25 01/18/96 WBTXMEOQS0
Toluene 1200 ug/L 1.0 25 01/18/96 WBTXMEQ080
l Ethylbenzene 88 ug/L 1.0 25 01/18/96 WBTXMEQ080
P-&m-xylene 260 ug/L 2.0 25 01/18/96 WBTXMEQOS0
O-xylene 210 ug/L 1.0 25 01/18/96 WBTXMEQS0
ILab ID: 9601089-05A Collected: 01/10/96 14:15:00
Sample ID: MW-4 Matrix: WATER
.TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
IBTEX/EPA 602
Benzene ND ug/L 1.0 1.0 01/18/96 WBTXMEQS0
Toluene ND ug/L 1.0 1.0 01/18/96 WBTXMEQO80
Ethylbenzene 3.6 ug/L 1.0 1.0 01/18/96 WBTXMEQ80
P-&m-xylene 14 ug/L 2.0 1.0 01/18/96 WBTXME080
O-xylene 1.4 ug/L 1.0 1.0 01/18/96 WBTXMEQS0
Lab ID: 9601089-06A Collected: 01/10/96 15:30:00
Sample ID: MW-5 Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DA'.]E'E BATCH ID

ANAL

BTEX/EPA 602

Benzene ND ug/L 1.0 1.0 01/18/96 WBTXMEQ80
Toluene ND ug/L 1.0 1.0 01/18/96 WBTXMEQ80
Ethylbenzene ND ug/L 1.0 1.0 01/18/96 WBTXMEQ80
P-&m-xylene ND ug/L 2.0 1.0 01/18/96 WBTXMEQ80
O-xylene ND ug/L 1.0 1.0 01/18/96 WBTXMEQ080

Q/(AJ -

James Seely
Operat s Manager




. WORKORDER COMMENTS

DATE : 02/05/96
ORKORDER :
l DEFINITIONS/DATA QUALIFIERS
The following are definitions, abbreviations, and data qualifiers which
l may have been utilized in your report:
ND = Analyte "not detected" in analysis at the samplelspecific
detection limit.
l D F = Sample "dilution factor"
NT = Analyte "not tested" per client request.
B = Analyte was also detected in laboratory method QC blank.
E = Analyte concentration (result) is an estimated value or
exceeds analysis calibration range.
LIMIT = The minimum amount of the analyte that AAL can detect
l utilizing the specified analysis.
t
Please Note: Multiply the "Limit" value (AAL's Detection Limit) by
Dilution Factor (D_F) to obtain the sample specific
I Detection Limit.

IREPORT COMMENTS
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APPENDIX B




PHILIP Water Sampling Data Location No. ____ () =/

ENVIRONMENTAL
Serial No. WSD- Group List Number
Sample Type: W\Groundwater {3 Surface Water O Other _ Date L/ (a/?é,-
Project Name ‘7%&'/&( < s /[é’ / Project No. /3 /¢ vl
Project Manager S s o’}?@, “Phase.Task No. [0/’ 77
j—
Site Name V4 /) 2P s /[/67 /
Sampling Specifications Initial Measurements
Requested Sampling - J . . .
Depth Interval (feet) 7 c” Ve Time Elapsed From Final Development/Purging {hours) ;_?3
Requested Wait Following Initial Water Depth (feet) ____3./ & ,
Development/Purging (hours) _// Nonaqueous Liquids Present (Describe) V2
Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity
‘Water Quality Readings Water Collection Data
Pump Final
Cond. Volume | Removal | intake Water Notes
Sampler | Temp. Do {umhos/ | Removed Rate | Depth Depth (Explain in
Date Time Initials (°C}) pH {mg) cm} (gallons) | (gal/min) | (feet) | Bail | (feet) |Comments Below)
Sée  Aare b D/??AZ D heell” m—

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other (Specify)

Sample Containers Preservatives: H = HCI; N = HNO;; S = H,SO,; A = NaOH; O = Other (Specify }; — = None
) Cooled ’
_Fle'd During
Analytical Container Filtered Coliection
Parameter List Number Type Volume (mL) | Yes | No | Preserved | ves | No Comments
BrEx 2 | A S0 X | stce | X 7825~
Filter Type Chain-of-Custody Form Number _ . [ 7 O(»

Comments

Signature _46_;:_,7- /‘)ayu-—« Date [(24 (:&_é Reviewer _S$7/2 _ Date gﬁz Z,Zé

Form A0202 Rev. 02/24/94
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PHILIP

ENVIRONMENTAL

Sample Type:

Water Sampling Data

Seriat No. WSD-

. Groundwater

Project Name Tﬁoma5 ﬂ/lf’

(3 Surface water (O Other

Location No. 7 /“2

Group List Number

pate _s/7e/56

Project Manager S P‘-” pe

/ /45»4&15 /lZ/

Site Name

Project No. /27¢Y
‘Phase.Task No. £20 77 . 77

Sampling Specifications

Requested

Depth Interval (feet)

Sampling

7P 3

Initial Measurements

Requested Wait Following

Development/Purging (hours) 44 YA

Initial Water Depth

Water Quality/Water Collection

{feet)

Time Elapsed From Final Development/Purging (hours} _, Zﬁﬂ

368

Nonaqueous Liquids Present (Describe) AH Lisht Sheoi
7

DO = Dissolved Oxygen; Cond. = Conductivity

Date

Sampler
Time Initials

Water Quality Readings

Water Collection Data

Temp. 00 {ggmhos/ ] Removed
(°C) pH (mg/L) cm) (gallons)

Cond. Volume

Pump Final
Removal | Intake Water Notes
Rate Depth Depth {Explain in

(gal/min) | (feet) | Bail (feet) | Comments Below)

— See

Za

'
GT

] ,...-r—‘“——‘{ S

3

7,;}74‘ PDa A o

L

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other (Specify)

Sample Containers Preservatives: H = HCl; N = HNO,; S = H,50,; A = NaOH; O = Other (Specify ); — = None
. Cooled ’
,F'e'd During
Analytical Container Filtered Collection
Parameter List Number Type Volume {mL} | Yes | No | Preserved | ves | No Comments

BiEX X A yd% x| H X /25

BIE X Q| A A x| o ix =52 Duyp i3
Filter Type Chain-of-Custody Form Number < [?0 &
Comments

Signature k 7 .
7

Form AC202 Rev.

02/24194

r g

AWM—— Date /'//0 éﬁ

Reviewer __57/°2 Date g[gt(?(p
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leLlp Water Sampling Data Location No. /}7 éb’ ':g

Seriat No. WSD- Group List Number
Sample Type: B Groundwater [0 Surface Water (O Other Date J//c /9-‘;
Project Name "7‘:/)0 b6 /izd / Project No. A3/
Project Manager _ S | P@ De "Phase.Task No. ac 77 77
Site Name _ | howacs A/:L {
Sampling Specifications Initial Measurements
Requested Sampling / . . . —
Depth Interval (feet) //0? 3 Time Elapsed From Final Development/Purging (hours) Zé
Requested Wait Following Initial Water Depth (feet) 7, 35
Development/Purging (hours) __ == Nonaqueous Liquids Present (Describe) /A
Water Quality/Water Collection DO = Dissotved Oxygen; Cond. = Conductivity
Water Quality Readings Water Collection Data
Pump Final
Cond. Volume | Removal | latake Water Notes
Sampler | Temp. DO {zmhos/ | Removed Rate | Depth Depth {Explain in
Date Time Initials (°C} pH (mg/) cm) (gallons) | (gat/min} | (feet) | Bail [ (feet] |Comments Below}

e e "?>m<Y L el S Heot

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vi;l (Glass); O = Other (Specify)

Sample Containers Preservatives: H = HCE, N = HNOy S = H,S0,; A = NaOH; O = Other {Specify }; — = None
. Cooled
_F'e[d During
Analytical Container Filtered Collection
Parameter List Number Type Volume {mL) | Yes | No | Preserved } ves | No Comments
RTEX 2 | A Yo x | H x| 1,330

Filter Type Chain-of-Custody Form Number C | G0
Comments
Signature 4;_’: I . Faﬂ—*/ Date ZAO [f (A Reviewer _S577° Date Z[%[Z"Eé

Form A0202 Rev. 02/24/94
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PHILIP ‘Water Sampling Data Location No. ___ /e - %

Serial No. _WSD- Group List Number
Sample Type: ?{ Groundwater [ Surface Water [ Other Date _y //6’/;‘&
Project Name ‘T]NO ma S /[/( . / Project No. /3/¢ (/
Project Manager s R pe ‘Phase.Task No. £« 77 77

Site Name T hpwgs /l/il /

Sampling Specifications Initial Measurements
Requested Sampling " . . . )
Depth Interval (feet) //c/? 51 Time Elapsed From Final Developm/ent/Purgmg (hours) _, [ Z
Requested Wait Following Initial Water Depth (feet) & O
Development/Purging (hours) —Mtﬂ’— Nonaqueous Liquids Present {Describe) LA
Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity
Water Quality Readings Water Collection Data
Pump Final
Cond. Volume | Removal | intake Water Notes
Sampler | Temp. [a7e] {umhos/ | Removed Rate | Depth Depth {Explain in
Date Time Initials (°C) (mgh) (gallons) | (ga/min) | (feet) | Bail | (feet} |Comments Belaw)

pH cm)
e Hwgle [Dbla [5ide s 11—

s

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other (Specify}

Sample Containers Preservatives: H = HCl; N = HNO,; S = H,S0,; A = NaOH; O = Other (Specify ); — = None
i Cooled ’
,F'e'd During
Analytical Container Filtered Collection
Parameter List Number Type Volume (mL} | Yes | No | Preserved | ves | No Comments

oy e . -/ . / <l

Bify 2 /? yd X | K ix /575
Filter Type Chain-of-Custody Form Number Cliog

Comments

Signature ,46,,.-‘::_ 7. /0 o el Date _ / / 7 / .9(.: Reviewer _S7TP Date _LZZLZié

Form A0202 Rev. 02/24/34
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PHILIBP Water Sampling Data Location No. __fMLiv/ = &~
g ocation No. £
Serial No. _WSD- Group List Number
Sample Type: ﬂ Groundwater [ Surface Water [ Other Date ///,.. ./.(/"C,
Project Name __ 7 1emas e, | Project No. ____/ 3/8¥
Project Manager < . fPol;D b Phase.Task No. 2077 . 77
site Name __ | A v ﬂ/n : /
Sampling Specifications Initial Measurements
Requested Sampling . . . )
Depth Interval (feet) 7—'0 I ; / Time Elapsed From Final Development/Purging (hours) .53
Requested Wait F°“'°Wi”9 fnitial Water Depth (feet) 5 9
Development/Purging (hours) —L—‘-&——'” - Nonaqueous Liquids Present (Describe} N/A
Water Quality/Water Collection DO = Dissolved Oxygen; Cond. = Conductivity
Water Quality Readings Water Collection Data
Pump Final
Cond. Volume | Removal | Intake Water Notes
Sampler | Temp. Do {#mhos/ | Removed Rate | Depth Depth (Explain in
Date Time Initials (°C) pH {mg/L) cm) (gallons} | (gal/min) | (feet) | Bail { (feet) | Comments Below)
() ¢ e luse /)42 o S Ace - — - I
i
i

Container Type: G = Clear Glass; A = Amber Glass; P = Plastic; V = VOA Vial (Glass); O = Other {Specify)}

Sample Containers Preservatives: H = HCI; N = HNOy; S = H,SO,; A = NaOH; O = Other {Specify ); — = None
. Cooled
Field Dusi
i iltered ring
Analytical Container Fi Collection
Parameter List Number Type Volume (mL) | Yes | No | Preserved | ves | No Comments
R ) . "/ e X P
BTE ¥ L leihd| <o x| H |« ) Fo
Filter Type Chain-of-Custody Form Number

Comments

Signature /\4,9:& 7" /’), - Date ﬁ g(;a/f& Reviewer _$'772 _ Date &ZZ [Z'?&

Form A0202 Rev. 02/24/94
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